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The TEMPO MPP1

...a unigue new mobile data printer, inciudes a packet controller |
and a 13.8 VDC printer that interfaces with any mobile radio. ina |
recent user test it proved to have about twice as much audio level |
range tolerance as other TNCs. It is aiso an ideal unit for emer-
gency work and a commercial version 1s perfect for dispatching
service, emergency and police vehicles,

The FS5TV-430, AEA’s newest

The exciting FSTV-430 fast scan television transceiver makes getting ‘
on ATV easyand inexpensive.. live ortaped. Aimostanyvideo camera 3
can be used, Simply plug it into the FSTV-430, connect to your 70 cm
antenna and you're on the air. Use a standard TV for receiving signals
and, of course, an amplifier will extend your range. It's reliable, port-
ableandlightweightand can beused in-station ocrmobilefromany 12
VDC source. The only license required is a technician or higher.

The PK-232 by AEA

-..the only controller ottering Morse Code, Baudaot, ASCII, AMTOR, Packet, and
tacsimile Transmission & Reception plus the ability to monitor the new Navtex
marine weather and navigational system...7 modes in one controller, The PK-232
makes any RS-232 compatible computer or terminal the complete amateur digital
operating position, All decading, signal processing and protocol software is on
ROM. Onlya simple terminal program (like those used with telephone modems} is
required to interface the PK-232 with your computer.

Obviously, we can fill in a system that you have already started. Orwe can furnish a Compié'te system
tofit your needs and budget. Forexample, here’s some suggestions for the amateur just enterting the
exciting field of data communications, or: for the amateur who wants the best available.

1 NO. 1 Forthe fun({and very affordable) mode, VHF Packet, AEA PK-88 with personal
’ mailbox, 8K programmable memory and TCP-1 P compatability.
Forserious 20 M world-wide DXing on Packet, 200 or 600 Hz shift. . .add the superb
HAL ST-7000.
NO. 2.. .top ofthe line! The HAL ST-8000 or HAL ST-6000 and AEA's PK-232
i) ~-...the winning combination. You can't do better for all-made, all-band
”’ul" enjoyment of hi-speed data communications.

knowledgeable specialist, please call and askfor George Sanso, AB6A. We also carryalargeselection
of excellent commercial products for data communications and emergencysystems as wellasacom-

plete inverlgory of amateur equipment and linear power amplégers.

Henry fadlo

2050 8. BUNDY DR. . LOS ANGELES, CA 90025 & (213} 820-1234
Toll free order nurnber: (800) 877-7979 TELEX: 67-3625(Henradio}) FAX (213) 826-7790
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HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!

¢ Covers all HF Amateur bands with
100 W output. General coverage re-

celver tunes from 50 kiHz to 35 MHz.
tReceiver specifications guararnteed from

500 kHz to 30 MHz) Modifiable for HF
MARS operation. (Perrmt required),
& All modes built-in. LSB, USB, CW FM
and AM.
» Superior receiver dynamic range
Kenwood DynaMix™ nigh sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.

s Mew Feature! Programmable band
marker. Useful for staying within the
fimits of your ham license, For con-
testers, program in the suggested
frequencies io prevent QRM to non-
participants,

* Famous Kenwood interference
reducing circuits. |F shift, dual noise
hlankers, RIT, RF attenuator, selectable
AGC, and FM squelch.

TS-680S

All-mode multi-bander

e & (50-54 MHz) 10 W output pius all HF
Amateur bands (100 W autput).

» Extended Bm racaiver frequency range 45 MHz

» Same tunctions of the T5-1403 except optional
JOX, (VOIX=44 required for VOX operation).
« Preamplitier for & and 10 meter band,

1o 60 MHz. Specs, guaranteed trom 50 to 54 MHz.

* M. CH/VFO CH sub-dial. 10 kHz step
tuning for guick QSY at ViFO mode, and
UP/DOWN memory channel for easy
aperation.

o Selectabie full {QSK) or semi
break-in CW.

» 31 memory channels. Store fre-
quency, mode and CW wide/narrow
selection. Spiit frequencies may be
stored in 10 channels for repeater
operation,

s BiF power output conirol.

s AMTOR/PACKET compatible!

s Built-in VOX circuit.

* MC-435 UP/DOWN mic. inciuded.

Optional Accessories:

» AT-130 compact antenna tuner « AT-250 auto-
matic antenna tuner « H§-5/H8-6/HS-T head-
phanes « IF-232C/1F-10C computer interfaca

« MA-5/VP-1 HF mobile antenna (5 bands)

« MB-430 mabile bracket « MC-438 extra
UP/DOWN hand mic. e MC-55 (8-pinj goose neck
mobile mic. ¢« MC-60A/MC-80/MC-85 desk mics.
* P(3-28 exira DO cable  PS-430 power supply

« §P-41/SP-50B mobile speukers « SP-430
erternal speakere TL-922A 2 kW PEP Iinear
arnplitier (not tor CW QSK) » TU-8 CTCSS tane unit
* YG-455C-1 500 Hz deluxe CW hiter, YK-455G-1
New 500 Hz CW filter.

Complele yetvice manuals are avaiiable tor all Kenwood
transceiors 20l MOST rcessones, Hpeotications, fealires,
1 prices & e subjectiochange withoutnolice arahhgation

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E, Dominguez St Long Beach, CA B0S10
RO, Box 22745, Long Beach, CA 90801-5745
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SPEAKER
May be

mounted on
sun visor.

REMOTE CONTROL HEAD
May be mounted on dash and can
be taken when you leave your car.
Large LCD reacout dispays
main aid sub band frequen-
cies, S/RF units, volume
and squelch setiings,

IC-901 e mobite

BAND UNITS
{3an ba instafled in your trunk
Optional Band Units include:
# 10 W10 meters » 25 W/220MHz
& 10 W/6 meters ® 10 W/1.2GHz
» 2 meter/SSB/CW » 440MHz/
SSB/CW e Broadband Feceiver
Select band units according to
your interests, Even wo
OSCAR satellite mobiles!

THE WORL
VERSATILE MOBILE

ICOM’S NEW IC-901 OFFERS THREE
EASY-TO-OPERATE TRANSCEIVER
CONFIGURATIONS |

The IC-901 can be (1) field-combined as a
ully separated and fiber optic-linked system
with multiple trunk-located band units, (2 a
single-cahinet transceiver for dashmounting
or {3) a remote-controlled unit for underseat
installation.

Control head is installed directly to the
interface unit, making one compact unit

Entre unit may be
mounted in dash.

Dual band and
inferface unit
can be installed
under seat.

™ Ramote Control
on visor.

ﬂ#ﬂﬂ!kﬂ(t UNIT A

installs under seat,

D’S MOST

The IC-901 is supplied with 50 watts 2-
meter and 35 watts 440MHz FM band units
covering 138-17AMHz Rx and 140-150MHz Tx
plus 440450MHz Rx/Tx. Adding more band
units is a snap, They install easily out-of-
sight in your trunk for security!

Qutstanding Features Include: Full
duplex operation, simultaneous duai band
reception, ten memories per hand, program-

mable band and memory ing with skip
function, any Tx offset, and mucﬁ more.
The IC-901 also features a clever new
DTMF Calling System which silentl
monifors a busy frequency or repeater for
stations calling you. Squelch automatlcaN][lg
opens when a signal with the same DT
code you present is received.

Optional Pager Function, When
activated, your IC-901 transmits a six-digit
DTMF code to call others, Its last three digits
identify you as the calling station.

ICOM America, Inc, 2380-116th Ave. NE, Bellevue, WA 95004

Customer Service Hatlina (206) 454-7619

3150 Premiar Driva, Suite 128, Iving, TX 75063

17T Phoanix , Sutte 201, GA 30049

1COM CANADA, A Divisicn of ICOM America, Inc,,

071 - 45 Poad, Uit 9, Richmord, B.C.VEX 274 Canada

Al siated speciications. am subject Io changa wifiout notiea or ehgation. AN ICOM
s sig'ﬁcznws?w etoed Pocq?:gulaim?mﬂérg spmouwrrm.sm 901689

O
ICOM
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OUR COVER

This month's cover celebrates the sixties. The
December 1960 cover was done by Harry
Hick, who produced League artwork and
circuit diagrams for six decades; OSCAR |
sent Ml on 2 meters; the Lite Membership
program began in 1967; ham radio was

QST (IS5N: 0033-4812) is published monthly as iis
official journal bhlhe American Radio Relay League,
Newington, CT USA,

David Sumner. K122

Publisher honored on a postage stamp; members’
Paul L. Rinaldo, W4R contributions built a new HQ building; and

£. Lard Campbel, WGUT 8SB transceivers becama the rage.
Managing Editor

Mark J. Wilson, AA2Z
Assistant Managing Editor
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‘Others Ma "‘Try to Imitate, But...

9) fly One Can Be The Best

Torse Code -

Baudot - ASCIT - AMTOR -

Packet - Facsimile -

Navt

It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in
the amateur radio dictionary under
the word Versatile. {ne data con-
troller that can receive seven digital
modes, anid can be used with almost
every computer or data terminal.
You can even monitor Navtex. the
new marine weather and navigation-
4l system. Don’t forget two radio
ports tor both VHF and HF, and a no
compromise VHEME/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator with automatic threshold
corrol.

The mternal decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple tvpes of RTTY
encryption. The only software your
computer needs is a terminal pro-
gram.

PC Pakratt Packet TX/RX Display

4 N5T=

Facs1m11e Screen Dls.;plzrs,r '

2 Software Support

While you can use most modem
or communications programs with
the PK.-232, AEA has two very spe-
vial packages available exclusively
for the PK-232...PC Pakratt with
Fax for IBM PC and compatible
computers, and Com Pakratt with
Fax for the Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO butfer, disk storage of received
data, and printer operation, and a
second prograin  for  transmis-

sion/reception and screen display of

tacstmile  signals. The IBM
programs are on 5 1/4" disk and the
Commodore programs are plug-in
ROM cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for u multi-mode
data controlier, Over 20,000
amateurs around the world have on-
air tested the PK-232 for vou. They,
along with most major LS. amateur
magazines, have reviewed the PK-
232 and found it to be & good value
and excellent addition to the ham
station,

No other multi-mode controller
offers the features and performance
of the PK-232. Don’t be tooled by
imitations. Ask your friends, or call
the local amateur radio store. We're
confident the PK-232 reputation will
convince vou that it’s time to order
your very own PK-232.

Call an authorized AEA dealer
todav. You deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic

Applications, Inc.
P.O. Box C-2160
Lynnwood, WA 98036
206-775-7373

AEA Retail $415.95
Amateur Net $349.95



From Novice to Extra Class
Cushcraft has the antenna
you heed.

Cushcraft offers high perform-
ance antennas io make every
phase of your ham radio activity
more satisfying. We have been
creating innovative and exciting
new products for more than 35
years. Call or write for a free
copy of our full line antenna and
accessory catalog or see your
local dealer.

SOOMERS, The contest winnars and distance
record holders. Computer anhanced design for
better gam. patterr and strength. VHF and UHF
modals jor S8B, FM and othar activitias.

HINGO HANGER 1. Still the world's lavorite 2
meter, 70 om or 220 MHz omni antenna, with
mode gain. A must for your FM or packet station.

FAST AUTION GAS TUBE LIGHTNING
ARRESTERS. Protectyourvaluable radioequip-

HFTRIBAND BEAM A3 The
most popular compact 10,15,
20 meter beam. A45. A high
periormanrce 19' long wida-
band beam with all stainlags
steal hardware, 40 meter add
on kits for sach

DUSHCRAFIZSIGNALS.
magnetic mount mebile for 10
melers. An ideal companion to
the new 10 meter multi mode
rigs. Model CB28M.

AHF VERTICAL, Covering

L 5. 7. FL 50, 40 80
Rielere  Great cheloe for
Novice to Exira class.

NEW i@ METER 3 ELEMENT for the nov-
ice, technician or any ham who wants more
gain with a good front to back ratlo. Modal
TEN-3

FIS HALFWAVE 10 12, 15, 17, JOMETER
VERTICAL. Amazing DX performarica ina

ment. High and low power modals
with 50239 or N connectors.

: 1018 23 M

TEES ROTATABLE DNPOLE,
Mounts easily onthe same mastas
your tribander or other antennas.
Bi-directional pattern gives excal
fant perfermance. Madal D3W,

small space without ground radials. I
ciudes a solid state broadband impedance
matching network. Model RS,

SKYWALKER MONOHAND, 10,12, 15and
0 meter Yagls for mara contacts. less wait-
ing and a battar signal. Preterred by con-
tasters and DX-Peditions.

CORPORATION

FTHE ANTENNA COMPANY

P.0. Box 4680, 48 Perimeter Road, Manchester, NH 03108 USA
Telephone: 603-827-7877 / Telax: 4049472 f FAX 603-607-17684
AVAILABLE THRQUGH DEALERS WORLDWIDE




...pacesetter in Amateur Radio

V1112wl el through!

KENWOOD
TH-2BAT

TH-25AT/ssa7

New Pocket Portable

Transceivers

The all-new TH~-25 Series of pocket trang-
ceivers is here! Wide-band frequency cov-

_erage, LCD display, 5 wait option, plus...

e Frequency coverage: TH-25AT: 141163
MHz (Bx); 144-148 MHz (Tx). (Modifiable tor
MARSICAP. Permits reguired.)

TH-45AT: 438-450 MHz.

« Attomatic Power Contro (APC) circuit for
reflable RF output and finat protechion.

¢ 14 memories; two for any “odd split”
i5 kHz steps).

s Automatic offset selection (TH-254T),

« 5 Watts from 12 VDC or PB-8 battery pack.

o [ arge multi-function LCD display.

# Botary dial selects memaory, frequency,
CTCSS and scan direction.

e -2l ERT for quiet monitoring. Tone Alert
beeps when squelch 15 apenad,

» Band scan and memory scan.

& Automatic “power off” circuit,

= \Water resistant.

= 3TCSS encoder /decoder optional (TSL-8).

» Supplied accessories: StubbyDuk, PB-§
battery pack far 2.5 watts output, wall charger,
belt hook, wrist strap, water resistant dust caps.

Optional accessories
« 98-5 72V, 200 mAh Nitd pack for 2.5 Woutput = PB-B

72V, 600 mAR NiCd pack » PB-7 72V, 1100 mAh Nild pack

« PB-8 12V, 600 mAh NiCd for 5 Woutput « PB-8 721,600

mAh NiCd with built-in charger « BC-10 Compast charger

» BC-11 Rapid charger » BT-6 AAA hattary case  DC-1/PG-2V
DC adapter « HMC-2 Headset with VOX and PT7 o SE-14, 15,

16 Suff cases » SMG-30/31 Speaker mics. « TSU-5 CTC3S
decode unit » WR-1Water rasistant bag

KENWOOD

KENWOQOOD U.8.A. CORPORATION
2201E. Dominguez 5t., Long Beach, CA 80810,
RPQ. Box 22745, Long Beach, CA 90801-5745

fanpiete seoyue matiyals are avadabie for all Kenwood
rransravers And must 200eswies. Speciheations, fealires,
anc! prices dee sofuect ia change wihnit notce ar gbiigaton.



...pacesetterin Am

e Choices fr 2m!

TM-2570A/ 2550A/ 2530A 5o o

Feature-packed 2m FM
transceivers

The all-new “25-Series” gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 W.
Here's what you get:

* Telephone number memoty and
autodialer (up to 15 seven-digit phone
numbers). A Kenwood exclusive!

» High performance GaAs FET front end
receiver

o 23 channel memory siores offset,
frequency, and subtone, Two pairs
may be used for odd spiit operation

» 16-key DTMF pad with audible monitor

» Extended frequency coverage for
MARS and CAP (142-149 MHz; 141-151
MHz modifiable)

e Center-stop tuning—a Kenwood
exclusive!

Actual size front panel

» New 5-way adjustable mounting
system

& Automatic repeater offset selection—
another Kenwood exclusive!
@ Direct keyboard frequency entry

e Front pane! programmabie 38-tone
CTCSS encoder includes 97.4 Hz
{optional)

AL DA HOTIER T 2

TM-2570A

M4MHz FM TRANSCEIVER

controls for excellent V|51blllty

s The TM-3530A is a 25 walt version
covering 220-225 MHz. The first fult

featured 220 MHz ng!
Introducing...

mm Digital Channel Link

Compatible with Kenwoad's DCS
{Digital Code Squelch), the DCL system
enables your rig to automatically QSY
to an open channel. Now you can auto-
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches foran
open channei, remembers i, retumns
to the original frequency and transmits
control infarmation to another DCL-
equipped station that switches both
radios to the open channel, Micro-
processor control assures fast and

reliable operation. The whole process
happens in an instant!

Optional Accessories

& TU-7 38-tone CTCSS encoder

& MU-1 DCL modem unit

« V8-1 volce synthesizer

& PG-2N exira DO cable

s PG-3B DC line noise filter

« MB-10 extra mobile bracket

o CD-10 call sign dispiay

e PS-430 DC power supply for
TM-2550A/2530A/3530A

« PS-50 DC power supply for TM-25704A

« MC-60A/MC-80/MC-85 desk mics.

s MC-48B extra DTMF mic, with UR/DWN switch
®» MC-438 UP/DWN mic.

¢ MC-55 (8-pin) mobile mic, with time-cut timer
« SP-41 compact mobite speaker

¢ SP-50B mobile speaker

* SWT-1 2m antenna tuner

Uiarnplete service manuals are availzble for all Kenwood transceivers and mosf aceessones

CRCANONS guArantess o Amateur DANAE a0y

Lpecificatans and prices are sUECT 10 change pathout notice or ohiigaton.

KENWOOD

KENWOOD LLS.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO BOX 22745, 2201 E. Deminguez Stregt
Long Beach, CA 80801-5745

KENWOOD ELECTRONICS CANADA INC.

PO, BOX 1075, 959 (Gana Couirt
Mississauga, Ontario, Canada LAT 4C2




Directors

Atlantic Division

HUGH A. TLIRNBULL,* W3ABC, 6903 Rhods Isiand
Ave, College Park. MD 20740 {301-927.1797)

Vice Director: James M. Mozley, W2BCH,

126 Windcrast Dr, Camilius, NY 13031
(315-488-9051)

Central Division

EDMOND A. METZGER, WOPRN, 1917 Lindsay RAd,
Springtield. IL 62704 (217-546-6870)

Vvice Director: Howard 8. Huntington, KSKM

65 South Burr Oak Dr, Lake Zurich, IL 60047

Dakota Division

HOWARD MARK, WROZC, 11702 River Hills Dr
Burnswille. MN 55337 1512-8490.9114)

Vice Directar: Bruce L. Meyer, WOMZR, 9410 Biaisdell
Ave S, Bloomington, MN 55420 (612-8R1-290%9)

Delta Division

JOEL M. HARRISON, WBSIGF. Rie 1-Box 2198
Judsoma, AR 72081 {501-729-3301)

Vice Director; Joseph A Butler, KE0S, 242 Woodland
Circle, Qcean Springs, MS 39564 (601-875-8034)

Great Lakes Division

LEONARD M. NATHANSON, WHRC, 20833
Southfield Rd, Suite 240, Southfield, M} 48075
Vice Dirgotor; Allan L. Severson, ABSP, 1275 Ethel
Ave, Lakewood, OH 44107 {216-521-1565)

Hudson Division

STEPHEN A. MENDELSCHN,* WA2DHF, 318 New
Milford Ave. Dumont, NJ 07628 (20%-384-0570/068()
Vice Director: Paul Vydareny, WB2VUK

259 N Washington 8t. N Tarrytown, NY 10581-2314
(814-831-7424)

Midwest Division

PAUL GRAUER,” WOFIR, Box 190, Wiison, KS
674490 (#13-658-2155)

Vice Director: L. &, "Chuck” Miller, WASKUH
7000 North East 120, Kansas Gity, MO 54166
(B16-781-7313)

New England Division

TOM FRENAYE, " K1KI. 23 Pinehurst Rd

Bax 62. Unionville, CT 08085 {203-673-5429)
Vice Director; Clewis Q. "Clitf”" Lavarty, WiRWG,
17 Ear St Norway, ME 04268 (207-723-2353)

Northwestern Division

AUSH S. DRAKE, W7BM, Rte 2, Box 372 AC
La Center, WA 98629 {206-263-3048)

Vice Director: William R. Shrader, W7QMU
2042 Jasmine Ava. Medford, R 87501
{503-773-8524)

Pacific Division

RODNEY J. 8TAFFORD, KB6ZV, 5155 Shadow
Estates, San Jose, CA 95135 {408-274.0452)
Vice Director: Charigs P, McConnell, WSDPD
1658 W Masa Ave, Frésno, CA 93711
(208-431-2038)

Roanoke Division

JOHN C. KANODE, N4MM, RFD 1,Box 734,
Boyeca, VA 22620 (703-B37-1340)

Vice Director: Jamas G Walker, WD4HLZ,

Rie 1, Box 5395, Manon, SC 29571 (BO3-423-3645)

Rocky Mountain Division
MARSHALL QUIAT, AGAX, 1580 Lincoln St, Suita 440 |
Denvar, ©O 80203 {303-B30-6666)

Vice Director: William M. Shetheld, KQaJ,

1444 Roslyn 5t, Danver, CO 80220 (303-355-2488)

Southeastern Division

FRANK M. BUTLER SR, W4RH

323 Elliolt Rd, Sk, Fort Walton Beach, FL 32548
{904-244-5425)

Vice Director: Mrs Evelyn Gavzens, W4WYR
2780 NW 3rd §t, Miami, FL 33128 (305-642-4139)

Southwestern Division

FRIED HEYN, WASWZO, 982 Chevenne 5t
Costa Mesa, CA 92626 (714-549-8516)

Vice Director: Wayne Overbeck, NBNB

14021 Howiand, Tustin, GA 92680 (714-731-6178)

Wast Guit Division

JIM HAYNIE, WBSJBP, 3226 Newcastle Dr

Dallas, TX 75220 (214-382-6180) homs:

4515 Prentice St, Suite 112. Dalfas, TX 75206
(214-36B-7710} businass

Vice Larector: Sam C. Sitton, KV5X, 2003 Jamestown
Ct, Ardmore, OK 73401

*Exaoutive Committee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Diractors (see list at leff) determines the policies ot ARRL.
The 15 divisions of the League are further arranged inla 68 adminlstrative *'sections,” each
headed by an elected Section Manager. Your SM welcomes reports of club and individual
activity. ARRL Field Organrzation appointments are available caovering a wide range of Amateur
Radio volunteer interests. Whatever your license class, vour SM has ‘an appointment available.
Cheek with your SM (below) for further information,

Atlantic Divigion
Detawary

Eastern Pennsylvania
Marytand-0C
Southern New Jersey
Westarn New York
Western Pennsyivania

Central Divigian
Iihneis

Incliana

Wisconsm

Dakota Division
Minnesota

North Dakota
South Dakota

Delta Division
Arkansas
Loulsiana
Mississippl
Tannesses

Great Lakes Division
Kentucky

Michigan

[#]; 1}

Hudson Division
Eastarn New York
NYC-Long Island
Northern New Jersey

Midwest Division
lowa

Kansas

issour

Nebraska

New England Division
Connecticut

Fastern Massachuseits
Maine

New Hampshire -

Rhade Island

Varmont

Wastern Massachuseits

Northwestern Division
Alasia

Idaho

Montana

Qregon

Western Washington
Fastern Washington

Pacific Division
East Bay

Nevada

Facille
Sacramento Valley
San Francisco
San Joagquin Valley
Santa Clara Valley

Roanoke Division
North Carolina
South Caroima
Virginia

West Virginia

Walt Dabell, KD3GS, Rte 2 Box 267, Greenwood 19950

Kay C. Graigie, KC3LM, § Faggs Manor Ln, Paoh 19301 (215-993-0623)

Kennath Cahen, NI3F, 7403 Hickory Log Cir, Columbia, MD 21045 {301-341-7889)
Richard Baier. WAZHEB, 1226 Audubon Dr, Toms River 08753 (201-270-9292)
William Thompson, WZMTA, RD 1—Rock Hd, Newark Valley 13811 (807-642-8930)
Otto Schuler. K3SMB. 3732 Colby St, Pitsburgh #5214 (412-231-68%0)

David Carlson, AASD, PO Bax 123, South Elgin 80177 {312-741-6083)
Bruce Woondward, WSLIMH, 6208 Bramshaw Rd. Indianapclis 45220 (317-251-5606)
Fichard B. Regent, KOGDF, 5003 South 26th St, Milwaukee 53221 {414-282-0312)

George E. Fredarickson, KCAT, SR #2—Box 352, South Haven 55382 (612-558-6312)
Hoger "'8ill” Kurtti, WCeM, Rural Route—Box 34, Rock Lake 58365 (701-266-5648)
Aoland Cory, WRYMB, 1010 7th St, W, Mobridge 57601 (505-845-2400)

Bnb Harmon, WSSEP, Rt 1, Box 219, Winsiow 72959

Join M, Wondergem, KEKR, 600 Smith Or, Metairie 70005 (504-837-1485)

Yassen "Butch“%ﬂagea, KFSDE, 2120 Belvedere Dr, Jackson 35205 (601-373-4325)
Harey Simpsan, W4Mi, 1830 Macaulay Ave, Memphis 38127 (901-357-8148)

John A. Thernes, WMAT, 60 Locust Ave, Covington 41017 (606-331-0331)
George E. Race, WBBBGY, 3865 Gibbs Rd, Albion 49224 (517-531-4758)
John P. Haungs, WABSTX, 10615 Tharnview Dr. Evendale 45241 (513-563-7373)

Paul 8. Vydareny, WB2VUK, 258 N Washington, North Tarrytown 10491 {914-831-7424)
Walter M, Wenzal, KAZRGI, 373 Filteanth St, Wast Babylon 11704 (516-957-5726)
Richard 5. Mosesorn, NW2L, 19 Linden Ave, Bloomfield, 07003 {201-6R0-1585)

Robert W, Walstrom, WOEJ, 7431 Macon Dr NE, Gedar Rapids 52402 (319-383-8982)
Bobert M. Surnmers, KBBXF, 3045 North 72nd, Kansas City 66108 (213-299-1128}
Bill McGrannahan, KPORB, 4826 Jarboe, Kansas Cily 64112-1335 (816-561-0730}
Vern J. Wirka, WBBGQM, 3106 Vinton, Omaha 66105 (402-341-4572)

Cawsar Hondina. N1DCS, 5 Bailey Dr, West Haven 06516 (203-434-2477)

Barry Porter, KB1PA, 47 Erin Hd, Stoughten 02072 (§17-341-2639)

Clyde E. Bonestee!, Jr, WAZERT, PO Box 14, Birch Harbor 04613 (207-963-7182)
William Burden. WB1BRE, 11 Briand, Nashua 03063 {603-889-9.322}

William Foss, KATJXH, 70 Mayfair Rd, Cumbertand 02864 (401-334-3058)

Janathan Maguire, N1CQE, RFD 1 Box 7500, Poker Hill Rd, Underhill 65489 (B02-893-4045)

William ©. Vasdisch, W1UD, 240 Main St, Leominster (483 {517-634-5256)

Chznne Lee Marshall, ALYFG, One Dog Path, Ester 49725 (907-475-5819)

Don Clower, KAZT. 5103 W. Cherry Ln, Merlian 83842 {208-888-7020)

A, F. "Pate’ Peters, KF7R, Rte 38, Box 2017, Livingston 59047 (408-222-2601)
Randy Btimsan, KZ7T, 9880 SW Inglewood St, Portland 97225 {503-297-1175)
Ed Holloway, KAZINX, 3561 E Spokane 51, Tacoma 98404 (206-472-8903)

Tom Plaisance, KCTPH, 101 N 37th Ave, Yakima 98902 (509-966-4612)

Bob Valllo, WERGG. 18655 Shelfield Rd, Castro Valley, CA 94546 {415-537-6704}
Joseph 1. Lambert, WBIXD, PO Box 1201, Boulder City 89005 {702-294-0505)
Wayne Jones, NH6GJ, PO Box 794, Wahiawa, HI 96786 (808-521-5916} )
Robert H, Walson, WBIEW, 10994 Clinton Bar Hd, Pine Grove, CA Y5665 (209-223-0101)
Richard Wilson, X8LAN, PO Box 4212, San Hatael, CA 94813

James Waketield, AHGCO, 2215 North Winery, Fresno, CA 93703

Glenn Thomas, WBEW, 554 Simas Dr, Milpitas, CA 95035 (408-263-8450)

W. Read Whitter, AB4W, 1208 Oxford Place, Cary 27511 (919-467-7464}

Charles E. Moeller, NAFVL, 116 Willow Winds Dr, Columbia 29210-4454 (803-772-11886)
Claude Felgley, W3IATQ, 135 The Maine, Williamsburg 23165

Karl 5. Thompson, KBKT, 6303 Pianear Dr, Charleston 25313 (304-776-4352)

Rocky Mountain Division

Coloraco
New Mexico
Utah
Wyoming

Southeastern Division
Alabama

Georgia

Northern Florida
Southern Florida

Pugrtn Rico

Virgin Islands

Southwestern Division
Anzona

Los Angeles

Orange

Sar Dfego

Santa Barbara

West Gulf Division
North Texas
Cklahoma

South Texas

West Texas

Edith Shetfield. KAOMQA, 1444 Roslyn St, Denver 80220 (303-355-2488)

Joe Knight, WEPDY, 10408 Snow Helghts Blvd, NE, Albuquergue 87112 (805-299-4581)
Hichard Fisher, NS7K, 1510 Celia Way, Layton 84041 (801-544-1928)

James E. Raisler, NYGVY, 1102 East 9th 8t, Gillette 82716 [307-686-0794)

Jamas M. Spann, Jr, WO4W, PO Drawer X, Demopaolis 36732 (205.-289.1400)
Edmund J, Kosobuckl, KAJNL, 5525 Parry Ave, Columbus 31908 (404-322-2856)
Boyal V. Mackey, N4ADI, 181 Shell Point W. Maitiand 32751 (407-644-5905)
Aichard D. Hill, WA4PFK, 12380 NW 30 St. Sunrise 33323 (305-572-3178)
Alberto .. Valldejuli, WP4CSG, V-11 18th St, Berwind Estates, Fic Piedras nng24
Banald Hall, 8r, KP2N, PO Box 3987, 5t Themnas 00803 (808-774-4740)

James €. Swafford. W7FF, 5906 W Miramar Dr, Tucsan 85715 (602-208-7793)

Phineas J. leenbice, Jr, WEEBF, 19323 Haisted St, Northridge, £4 91324 {818-349-3186)
Jow H. Brown, WEUBQ, 5444 La Siorra, Riverside, CA 92505 (714-667.8394)

Arthur R. Smith, WBINI, 4515 Melisa Way, $an Diego, CA 92117 (616-273-1120)
Thomas [. Geiger, W2KVA. 428 E Grant St, Santa Mana, TA 93454 (805-866-1359)

W, W. “Dan" Dansby, WSURI, 5805 Walla Ave, Fort Worth 76133 (817-292-5019)
Joseph Lynch, N6CL, PO Box 73, Oklahoma ity 73101 [405-528-6625)

Arthur R. Hoss, W5KR, 132 Sally La, Brownswilla 78521 (512-831-4458)

Amelia “Milly™ Wise. WS0VH, 8516 Mt Scott, £] Paso 79904 (815-751-4160)




THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Inc, 15 a
non¢ommercial assogiation of radio amateurs,
organized for the promotion of interest in Ama-
tedr Radio communization and experimantation, for the
astablishment of networks lo provide communications in
the event of disasters or other emergencies, for the
advancement of tha radio ast and of the public welfare,
for the representation of the radic amateur in jegislativa
matters, and for the maintenance of fraternalism and a
high standard of conduct.

RAL is an incorporated association without capital
slock chartered under the faws of the Stare of
Conneclicut, and is an exempt organization under Section
S01(c)3) of the Internal Revenue Code of 1988, Its alfairs
are governed by a Board of Direciors, whose voting
members are elacted avery two years by the gengral
membership. The officers ara elected or appointad by the
Directars The League is noncommerzial, and no one who
could gain financially from the shaping of its affairs 1s
eligible for membership on ils Board,

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

A bong fide intgrast In Amateur Radio is the only
essenttal qualitication of membership; an Amateur Radio
lizense is not a prerequisite, aithough fuil voting member-
ship is granted enly 1o licensad amateurs in the US,

Membership inquirles and general corraspondence
should be addressed fo the administrative headquarters
at 226 Main Streat, Newington, CT 06117 IS4,
Teleghone: 203-686-1541 Telex: 650215-5052 MCI.

MGt MAL (electronic mail systern) 1D: 2155052
EAX: 203-665-7531 (24-hour direct ling)

Canadian membarship inquities and comespondence
shauld be directed 19 CRRL Headguarters, Box 7009,
Statlon E, Lendon. ON N5Y 4J9, tal 519-660-1200.

Founding President
Hiram Percy Maxim, W1AW (1859-1936)

Officers

President: LARRY E. PRICE,* W4FA
PO Box 2087, Statesboro, GA 30458

First Vice President; JAY A. HOLLADAY," WEEJJ
5128 Jessen Dr, La Canada. CA $1011
(818-790-1725)

Vice Prasident: GEQRGE WILSCN I, W4QYI
1649 Gritfith Ave, Owenshoro, KY 42301
1502-926-1122)

Vice President: CLYDE O. HURLBERT, W5CH
501 Gulf Lending Fesort, 1304 Wes! Beach Blvd,
Biloxi, M8 39530

International Alfairs Vice President: TOD QLSON,
KaT0, 292 Heather Ln, Long l.ake, MN 55356 .
(812-473-5478)

Executive Vice President: DAVID SUMNER,* K1ZZ

Secretary: DAVID SUMNER, KiZZ

Treasurer: JAMES £ McCOBS JR, K1LLL

Staff
Washinglon Area Coordinator
Parry F. Wilizms, W1UED
Publications
Manager: Paul L. Rinaldo, W4RI
Deputy Manager: John Nelson, W1GNC
Advertising Department
Bruce O, Williams., WASIVC, Manager
Circujation Department
Dabra Jahnke, Manager
Katherine Fay, Deputy Manager
Production/Editorial Department
E. Laird Campbell, W1CUT, Manager
Mark J, Wilson, AAZZ, Deputy Manager
Technical Departrent
Charles L. Hutchinsgn, K8CH, Manager
Gerald L. Hall. K1TD, Deputy Manager
Membership Communications Services
Manager: John ¥. Lindholm, W1XX
Reguiatory information Department
Thomas R. Hegerty, KC1J, Manager
Field Services
Manager: Richard K. Paim, K1CE
Deputy Manager: Luck Hurder, KY1T
Administrative Services
Controiler: Larry J, Shima, WBPAN
Deputy Controller: Mary 8. Basch
Purchasing/Office Services Department
Kathy McGrath, Manager
Volunieer Examiner Department
Bart J. Jahnke, KBINM, Manager
Assistant to the Executive Yice President
Robert Schetgen, KUTG

Counsel
Christopher D. imlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

Disappointed, but Not Surprised

Following the FCC 220-MHz reallocation de-
cision of last August 4, ARRL and some 700 in-
dividual amateurs and organizations filed
petitions asking that the Commission reconsider
its action. The League requested the opportunity
for oral argument before the Commissioners en
banc so they could, as a group, hear the case for
maintaining the amateur allocation—something
that had never occurred during the entire history
of the proceeding. Dozens of members of Con-
gress expressed to the FCC their concern that the
reallocation would hurt the nation's volunteer
emergency and public-service communications
capabilities. A Congressional subcommittee even
conducted a hearing, on May 11, to delve into
the process used by the Commission in its
decision-making on this fssus. The subcommittee
heard criticism of the Commission’s processes
not only from League representatives, but also
from a representative of the Secretary of Defense.

On June 7, the Subcommittee Chairman, Rep
Bob Wise of West Virginia, wrote to FCC Chair-
man Dennis Patrick to urge the Commission to
consider four possible scenarios for 216-225 MHz
that would protect the essential interests of all
parties and to express his desire “'that the Com-
mission make sure that every possible compromise
solution is considered before it takes action on
the pending petitions for reconsideration.”

On June 15, 4 scant five weeks after the hear-
ing, the FCC met to announce what effect all
of this had had.

The answer: none whatever,

None whatever, despite evidence that came out
at the hearing that the FCC had no reliable data
on agmateur occupancy of the 220-MHz band;
that it had ignored what informatjon it did have
or land-maobile channel loading in other bands;
that it misunderstood the relationship between
the Amateur Radio Service and the National
Communications System; and that it had under-
estimated the cost to amateurs of having to re-
locate to new frequencies,

At the hearing, FCC Chief Engineer Thomas
Stanley had admitted that of the three petitions
the Commission had used to initiate the Docket
87-14 proceeding, only one had sought 220-222
MHz for land mobile and another had specifi-
cally requested that 220-222 MHz not be real-
located. He had acknowledged that the amateur
allocation would be substantially reduced hy
going from 5 MHz to 3 MHz in width, even if
the 3 MHz were primary and exclusive instead
of secondary, because of the favorable sharing
arrangement that has existed with the military
rudars that are primary in the band. And, he had
further acknowledged that prior to the introduc-
tion of these radars for national defense, the full
5 MHz had been a primary amateur allocation.

The only acknowledgment by the Commission
of the impact of its decision on radio amateurs
was the suggestion that we might wish to ask for
a separate, future proceeding to find some way
of accommodating amateurs somewhere in the
216-220 MHz band on a secondary basis. But the
burden of proof clearly would be upan us not
only to demonstrate need {which shouldn't be

difficult), but also to demonstrate feasibitity—
that is, to show that our use of 216-220 MHz
wottld be compatible with present and future uses
of the band, and with the adjacent television
channel 13. The obvious question is: If the FCC
really did consider **every possible compromise
solution,”” why was it unwilling to consider this
one in the context of Docket §7-14, which deals
with the entire band from 216 to 225 MHz? If
the record of the proceeding is sufficient to justi-
fy the reallocation, why is it insufficient to deal
with the issue of reaccommodation?

We are, of course, disappointed at the out-
come. But we're not surprised. From the very
start of Docket 87-14, it's been apparent that the
present FCC has a fundamentally different view
of the public interest than does the segment of
that public that the League represents. Our best
hope for favorable action on reconsideration had
been that new Commissioners would be in place
before the matter was revisited, but that was not
to be.

With the denial of aur petition for reconsidera-
tion, we have, in judicial jargon, *‘exhausted our
administrative remedies.”” There is nothing more
that can be done with the FCC on this matter.
The next step is to petition the US Court of
Appeals for the District of Columbia Circuit and
request that the Court review the evidence of
prejudicial FCC error, Demonstrating prejudicial
error by an administrative agency isn’t easy: the
agency is presumed to be the expert, and vou
can't prevail unless you can show that the agency
decision was arbitrary, capricious, or an abuse
of its diseretion—in other words, either based
upon a faulty record or not supported by evi-
dence in the record. (The agency is not obliged
to act consistent with preponderance of the
evidence in the record; however, the record must
contatn sufficient evidence to support the deci-
sion, and it must show that contrary evidence
was given adequate consideration.) The Court
will not substitute its judgment for that of the
Commission. We believe there is ample evidence
of prejudicial error in the record of Docket
8714, particufarly in that the Commission clearly
did not consider alf the evidence it had available,
but it remains to he seen whether the Court of
Appeals will agree, The petition for review will
be filed in the next 60 days, but it may be several
months, or even longer, before the Court rules.

In the meantime, the FCC will be developing
new rules to implement the 220-222 MHz land
mobile allocation. This in itself may be a lengthy
proceeding, for there are a number of ditferent
ideas in the land mobile community as to how
to put its 2-MHz windfall to best use. There is
no reason for amateur operations at 220-222
MHz to he atfected until land mabile assign-
ments are made, so there is as yet no deadline
by which we must move,

Thus concludes an unhappy chapter in FCC
relations with its amateur licensees. We hope that
the next chapter, which will be written with three
and possibly four new Commissioners on hoard,
will have & happier ending.—David Sumner,
KiZZ
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OUR COMPLETE
LINE OF PORTABLE
POWER TOOLS.

When you're talking Yaesu handhelds, power takes on many
. Mmeanings.
Like maximum RF output, Sophisticated microprocessor
control. Deceptively simple operaiion. Even cost savings—as
most acuessories are interchangeable throughout the line.
Added up, it's no wonder amateurs choose Yaesu HTs more
than any oihers. §;

FT-470. DUAL-BAND OPERATION PERFECTED.

% meter and 430-450 MHz, 42 memories.
b Simultaneous receive of both bands. Dual VFOs

4 each band. PL encode/decode, Paging feature.
| DTMF autodialer (10 memories, 15 digits :
- each). Auto repeater shift. Scanning features. g
kA Auto power-olf. Battery saver. Extended re- =
B ceive. Audible command veritication. Keypad #8
and rotarv-dial frequency entry. Battery
packs available from 2.3 to b watts. More.

FT-411 SERIES. MAXIMUM
SINGLEBAND PERFORMANCE.

2-meter FT-411 and 440-MHz FT-811 g

e 49 memories. Dual VFOs. PL encode/decode. 4

MF autodialer (10 memories, 15 digits each). Auto g

repeater shift. Scanning features. Auto power-off. Battery 4

saver. Extended receive. Audible command verification. Key- 4

pad and roiary-dial frequency entry. Many battery packs |
i available, from 2.3 to § wails. More.

FT-23R SERIES. SMALL, SMART, RUGGED.

J-meter FT-23R, 220-MHz FT-33R, und 440-MHz

FT73R. 10 memories (7 store odd splits). Memory scan at 2
frequencies per second. High/low power switch. LCD power
B output and “S”-meter display. Many PL features. Auto-

B Daitery saver. Aluminum-alloy case. Water-resistant seals.
B Many battery packs available, from 2 to 5 watts. More,

3 Want more information? Call (800) 999-2070
toll-free. Or ask your dealer about Yaesu's FT-470,
- FT-411 and FT-23R Series handhelds. The power
in handheld performance.

YAESU USA 17210 Edwards Road, Cerritos,

(A 90701 (213)404-2700, REPAIR SERVICE:
(218) 404-4884. PARTS: (213) 404-4847

YAESU

chaige without notice. PL is 2 registered trademark of Motorola, lne. Specifi-
in amateus bands.

Prices and specifigations
cations guarantesd only w




Unique casing: The Southern Sierra Amateur Radio
Society's 220-MHz repeater is housed in a culvert pipe
which also serves as its tower. This installation has
many innovative features, including an elevator for
access to the equipment, Read more about this super-
tough machine in this month’s FM/RPT column on
page 72,

Split that audio: Doug Santoli, a cooperative educa-
tion student from the University of Hartford, does final
testing to an audio-splitting module for the new
W1AW. The module, designed and built in the ARRL
Lab, will take an audio signal and distribute it to as
many as 16 transmitters. (photo KC1MP)

Attention Photographers

Have a news item of an interesting twist concerning
Amateur Radio, with a good color photograph? It just
may be the ticket for inclusion in a future edition of
Up Front. Here are some hints to improve your
chances of getting that item in print.

1) Be sure the item is of interest to most hams.

2) Photographs must be in color. Transparencies
reproduce best, and print enlargements should be at
least 4 x 6. No Polaroids™, please.

3 Include all pertinent information and identify
everyone in the photograph. Don't forget to include a
photo credit,

4) Send all material to ARRL, Up Front Editor, 225
Main $t, Newington, CT 06111,

- Nimble fingers: Doug Stivison,
NR1A, of Upper Montclair,
New |ersey, is used to build-
ing in tight spaces. Here, he’s
gathered some of his neat
home-brew packaging: an
antenna tuner, keyer, W7EL
Optimized 40-Meter
Transceiver {August 1980 QST
and 80-Meter Necphyte
Receiver (February 1988 Q5T)
with a built-in audio filter. In
the background is one of
NR1A’s homemade ships in a

bottle. (photo NR1A)
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Clowning around: The "88 Field Day crew of the
Northern Colorade Amateur Radio Club and Weld
{County) Amateur Radio Society had fun raising this
tower. {-r Darothy Selders; Carey Bryan, NY8L; Dan
Kuettel, KBEDTE; and George Lair, WDOGNE, dressed
up, to the delight of the rest of the crew. [f you have a
shutterbug in vour Field Day group, be sure to include
a couple of photographs with your results.

B 24 SO
mﬁﬂﬁmﬁtﬁﬁ?ﬁﬁaﬂ

Olympic operation' These Korean Amateur Radio
League members deserve a gold medal for their
Olympian around-the-clock operation of 6K2450.
Located on the fourth floor of the Religious Center
huilding in the Olympic Center, 6K2450 made special-
event contacts and handled third-party traffic on behalf
of the Olympic teams, totaling 18,328 Q350s. Rear (l-r)
HL1AYE, HL1IRS, HL1ATL, HL1WP, HL2IFS, HLILW,
HL1IXS, HL1E), HL1IE. Front (l-ri HL1AAP, HL1AUX,
HL11]Y, HL9EP, HLTACW. For more on Amateur Radio.
at the 24th Olympiad, see page 50.

Can you spot the antenna in this picture? Hint: [t's
directional, covers seven HF ham bands, provides gain
over a dipoie from 20 through 10 meters, and was
designed and built by Dennis Monticelli, AE6C, of
Fremont, California, who characterizes it as “the best
antenna I've ever had.” St can’t spot the antenna in
this picturet Ciuess vou'll just have to build the Versa
Loop! The story begins on page 22. iphoto AE6C)

Fishing for counties: Bill Parker, NG4W, reports that
his first week of HF mobiling was “‘exhilarating” as he
picked up a new country—Kuwait. He aiso interrupted
his fishing trip on the county line of Tyrrell and Hyde
Counties tNorth Carolina) long enough to give county
hunters a crack at working those two rare cnes. Bill
uses a Yaesu FT-757GX into a Bugcatcher antenna.
{photo Joyce Parker)
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Radio Scouting gets its week in the sun: K2BSA/4 will
operate on all bands and modes at the 1989 National
Scout Jamboree at Fort A, P, Hill, Virginia, August 2-8.
To find out how you can help K2BSA’s mission to
show off Amateur Radio to Scouts and visitors, check
out K2NA’s article beginning on page 47. (7987
Jamboree photo courtesy K2ZNA)

Amateur TV? You're dozing off as Reno, Nevada's
KOLQ TV-8 11 PM news credits roll by, You ask
yourself, “Did | just see some call signs?”” You sure
did. KB7VT is Lawrence Vosper, active on all bands
from Storey County, Nevada, and N6ECS is Harold
Fisk, active on 2 meters, 1296 and above. Both are
long-time employees of the station.

Keep Up with the Sun

Have you ever pored over the QST propagation charts
and asked yourself, 'l wonder what the conditions are,
right now?'’ Well, now you can—using the SEL BBS.
What's that? Read the article by Dave Rosenthal,
N6TST, starting on page 15,

. PP

First ARRL RTTY Roundup: George Wesley, KB2V(/4
pounded away at his keyboard to secure the first-place
high-power spot in the Southern Florida Section,
George had a score of 28,026, representing 346 (Q50s
and 81 multipliers. The january 1989 debut of the RTTY
Roundup netted over 300 logs from 39 countries and
49 states and shows every indication of continuing as a
popular event. The results will appear in next month's
QsT.

Golden QCWA: Chuck Darian, W3|JPT (1), receives his
Quarter Century Wireless Association 50-year
certificate from QCWA National President Leland
Smith, W5KL, at the Association’s annual banquet in
Bethesda, Maryland. Chuck is the League’s Associate
Washington Area Coordinator. (photo K4EUX)
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League Lines

President Bush has nominated Aifred Sikes, Sherrie Marshall and Andrew Barrett to be Federal Communica-
tions Commissioners. Sikes will be FCC Chairman, taking the place of Dennis Patrick. They must now be
confirmed by the Senate. More information on the new Commissioners will appear in the next month’s
Happenings column.

The first annual Amateur Radio Public Awareness Day will be held September 16. To make the general public
more aware of the existence, purposes and benefits of Amateur Radio, clubs and individuals will set up and
operate public displays across the nation in schools, libraries, town halls, parks, fairs and anywhere ¢lse an
imaginative club can think of. Start planning your club’s public exhibit now. League HQ can help. For tips on
setting up your exhibit, check out the ARRL Special Events Communicarions Manuai, available from ARRL
HQ for $5.00, plus $2.50 shipping/handling. Upon request, HQ will also provide you with promotional
brochures for distribution at vour booth.

Peika Tarjanne of Finland has been elected Secretary General of the International Telecommunication Union
at the plenipotentiary conference held in Nice, France. On November |, he will succeed Richard Butler who did
not seek reclection. Jean Jipguep of Cameroon was reelected Deputy Secretary General. Richard Kirby,
W@ALCT, was reelected director of the CCIR (lnternational Radio Consultative Committee},

To our readers with 4 discerning eve: You may notice a slight format change on your address label of next
month’s issue of QS7. Qur new computer system is expected to be fully operational, so printing of labels will
be accomplished in half the iime. During the coming months, we will explore the many cost-cutting and time-
saving features our new system offers.

The ARRL/VEC has reached an all time high of 12,000 accredited Volunteer Examiners.

The 8th ARRL Computer Networking Conference will be held in Colorado Springs, Colorado, at the Air Force
Academy on Saturday, October 7. If vou plan on presenting a paper, please contact Lori Weinberg at ARRL
HQ for an author’s package. Deadline for camera-ready papers is August 28, 1989,

We have been advised by Trans National Financial Services that, effective July 1, holders of the ARRL MBNA
MasterCard® card who obtain cash advances or use access checks will be assessed a fee.

The FCC released the Report and Order completing the reorganization of Part 97 of the FCC rules governing
the Amateur Radio and Amateur-Satellite Services on June 9. The new rules will become effective September 1,
1989, Copies of the League’s new edition of The FCC Rule Book, based on the reorganized rules, are expected
to be available in August. The new edition will include the new Part 97 plus detailed information on rule in-
terpretations. In the meantime, if vou would like to obtain a copy of only the 36-page FCC Report and QOrder,
one can be obtained by sending $3.00 to Dept SR at HQ.

The 1988 ARRL Annual Report is available from HQ for $1.

With the recent station renovation, WI4AW QSL cards also have 4 new look. ARRL staff members make an
effort to see that WIAW is activated most weekend afternoons and some evenings. Check 28.480, 21.030,
18,130, 14.030 and 14,250 MHz.

Vacarioning in Canada? If vou're going to Canada this summer and want to take vour rig, don’t forget that
the US and Canada share an automatic reciprocal operating agreement. This means that your FCC-issued
license is good in Canada (and vice versa} without having to obtain a permit, as is the case with countries other
than Canada. Carry vour original FCC license and use your US call followed by a slant and the proper
Canadian prefix, for example, KA4ABW/VE3..

Job opening at HQ! HQ has an immediate opening for the Assistant Contest Manager. The Assistant Contest
Manager works with the Contest Manager in administering the League’s contest program, including the scoring
of logs, preparing results for QST and conducting the Special Events and Contest Corral columns in QST.
Applicants should be thoroughly interested and knowledgeable in the League’s varied contest program. An
amateur license, PC familiarity and some writing skills preferred. Accuracy is a must. The starting salary
$16,042. For further information, contact Billy Lunt, KRIR at HQ.

Job opening at ARRL HQ for an Assistant Technical Editor. The Technical Department is seeking a licensed,
experienced amateur with a BS degree in science or engineering or equivalent experience. Effective written and
verbal communications ability required. Starting salary is $26,000 annually, Contact Paul Pagel, NIFB, or
Chuck Hutchinson, K8CH at HQ.
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NOAA'’s Space Environment
Laboratory Public Computer
Bulletin Board Service

Here's how you can find out about current radio-propagation
conditions—and get a host of other information on what's happening
in our surrounding environment.

By David A. Rosenthal, N6TST

840 East Springer Ave
Hidgecrest, CA 93555

own a home computer (or two—or

three) would disagree that there’s a sig-
nificant challenge in trying to keep up with
the seemingly infinite ways to put the com-
puter to use. Finding an application that’s
worth the learning time is rewarding! Tap-
ping into NOAA’s Space Environment
Laboratory (SEL) Public Computer Bulletin
Board System in Boulder, Colorado—just
a phone call away—is one such application,
On line for more than two years now, this
service provides you free access to timely
and immediately useful information that can
help you determine current global HF radio
propagation conditions.

What is the SEL?

The hub of a worldwide network of sen-
sors based on the earth and in space, the
SEL keeps track of conditions in the space
environmeni immediately surrounding our
planet. More specifically referred to as the
“‘solar-terrestrial environment,” pheno-
mena monitored at the SEL are intimately
connecied with ionospheric radio propaga-
tion. One of the primary functions of the
SEL is to report these conditions and make
forecasts for the world’s long-distance
communicators.

In 1984, Howard Sargent, a space scien-
tist with the SEL, came up with the idea
of taking advantage of the explosion in the
number of home computers in use by
making some of his facilities’ data available
to the public. He and several others worked
to determine what types of information
would be most valuable to the greatest
mumber of users, then offer it by way of
a public BBS. After almost three years of
preparation, Howard Sargent became sysop
Howard Sargent when the BBS came on
line on January 15, 1987.

The SEL BBS HF Radio Propagation
Reports

Of all the information available on this

I 'm sure that few radio amateurs who

BBS, the regularly updated HF Radio
Propagation Reports are likely to be most
useful to the greatest number of radio
amateurs. Automatically downloaded from
the SEL’s mainframe system, these

bulletins represent some of the world’s
most timely indicators of what to expect
from the ionosphere.

Filling about one 8- x 1l-inch page
each, the HF Radio Propagation Reports

ABOUT THE PHOTO

himself 5o his full figure would be silhoustted.

This picture was a frame from a 35-mm time-lapse movie 1aken through the Space Environment
Laboratory’s Solar Patrol Telescope on December 9, 1968. Whenever the sun is above the
horlzon, this telescope tracks it, taking regular photographs of solar teatures using the deep red
light of hydrogen-alpha emissions (658.3-nanometer waves). The plctures are then sent to the
Space Environment Services Center for evaluation.

Joe Sutorik, Chief Solar Observer, collaborated with student observer and mountaineer Galen
McFadyen to carefully chart the sun’s position as it set against the rugged Flatiron Mountains
three miles wast of the observatory. They determined when the sun would be centered In an
accessible outcropping of rocks and, on the appropriate date, an exuberant McFadyen positioned

Since then, this photograph has become a symbol of the Space Environmeant Laboratory and
Boulder's contribution to the world's ever-growing knowiedge of the sun. A black-and-white version
of this picture is used for the SESC's weekly summary of solar-terrestrial activity, The Prefminary
Report and Forecast of Solar Geaphysical Data. (This publication is available for $26 par year
from: NOAA/ERL RIE/SE2, 325 Broadway, Boulder, CO B0303-3328.)—Dave Rosenthal, N6TST
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you can access are intended to provide an
overview of conditions for a three-day
period beginning at 0600 hours on the
current UTC day. These reports are based
on the current state of the solar-terrestrial
environment and aciual operationa!
experience during the time frame of in-
terest. To date, no one but the SEL has ever
publicly offered HF propagation data
hased on existing conditions and actual,
regularly-reported user experience. If
you've been using propagation predictions
based on month-long projections of solar
Activity—such as those published in QST
or other Amateur Radio magazines—
contacting the SEL BBS could add several
new dimensions to your DX-related
activities.
How to Use the Propagation Reports
Table i contains a printout of a report
downloaded from the BBS. This printout is
an example of exactly what appears on your
monitor screen: a four-part Primary HF
Radio Propagation Report, issued at 0600
UTC that day, foliowed by a one-part
Secondary Radio HF Propagation Report.
These Secondary reports are updated at six-
hour intervals, and the one vou receive is
the iatest available.

Primary HF Radio Propagation Report
Part I

See Tables i and 2. Contained in both the
Primary and Secondary Reports, this por-
tion summarizes HF propagation conditions
expertenced over a six-hour period, followed
by & prediction of conditions for the next
six hours. Primarily intended for Northern
Hemisphere paths, Part 1 of the report
breaks down this half of the planet into four
longitude regions and five latitude zones.
Propagation conditions and predictions for
each of these 20 subregions are summarized
by a two-character code consisting of a letter
and a number. The letters correspond to the
actual conditions in each subregion, and the
numbers to the prediction for the next six
hours.

'Notes appear on page 18.

Fig 1—Wide-angle view of the Space
Environment Services Center (SESC)
control room.

Table 1
Printout of a SEL BBS Dewnload

File iono downloaded at 036:31:35Z 06/19/89

PRIMARY HF RADIO PROPAGATION REPORT I1SSUED AT 190600Z JUN &9.

PART I. SUMMARY 190000Z TC 1906002 JUN 85/
FORECAST 190600Z TO 151200Z JUN 89.
QUADRANT .

L II 111 v

0 TO 90W 90W TO 180 180 TO SOE S0E TG 0

REGION POLAR N5 w5 N5 5

AURORAL N4/P20 N4 N5 4]

MIDDLE N6/P20 N7 N7 w7

LOW N& N8 N8 N8

EQUATORIAL N7 N8 N8 2133

PART .1I. GENERAL DESCRIPTION OF HF RADIO PROPAGATION CONDITIONS
OBSERVED DURING THE 24 HOUR PERIOD ENDING 18/2400Z, AND FORECAST
CONDITIONS FOR THE NWEXT 24 HOURS. ALL LATITUDES EXPERIENCED
GENERALLY NORMAL CONDITIONS. NO SIGNIFICANT AMOUNTS OF FADING,
ABSORPTION OR MULTIPATHING WERE REPORTED.

FORECAST: YEVERE GEOMAGNETIC ACTIVITY 18 FORECAST TO OCCUR
DURING THE NEXT 24 HOURS. HENCE, DEGRADED CONDITIONS SHOULD BE
#XPECTED IN AND ARCUND THE AURORAL OVAL DURING THE NEXT 24 HOURS.
ALL, OTHER LATITUDES SHOULD EXPERIENCE GENERALLY NORMAL CONDITIONS.
A POLAR CAP ABSORPTION EVENT IS ALSO POSSIBLE DURING THE NEXT

24 HOURS.

PART ITT. SUMMARY OF SOLAR FLARE TNDUCED I[ONOSPHERIC DISTURBANCES
WHYICH MAY HAVE CAUSED SHORT WAVE FADES IN THE SUNLIT HEMISPHERE
DURING THE 24 HOUR PERICD ENDING 18/2400Z JUN 89 . . .

START END CONFIRMED FREQS AFFECTED
180127 19182 NO UNEN
234172 2350Z NO UNKN

PROBABILITY FOR THE NEXT 24 HOURS . . . . STRONG
PART IV. OBSERVED/FORECAST 10.7 CM FLUX AND K/AP.
THE OBSERVED 10.7 CM FLUX FOR 18 JUN 89 WAS 260.
THE FORECAST 10.7 CM FLUX FOR 19, 20, AND 21 JUN 89
ARE 245, 235, AND 220.

THE OBSERVED K/AP VALUE FOR 18 JUN 8% WAS 02/09.
THE FORECAST K/AP VALUES FOR 19, 20, AND 21 JUN B3
ARE 06/65, 04/30, AND 04/25.

EOF EOF EQF EOF EOF

NNNN
File ilono downloaded at 12:30:412Z 06/19/89
SECONDARY HF RADIO PROPAGATION REPORT I1SSUED AT 191200% JUN BI.

PART.I. SUMMARY 190600Z TO 1912002 JUN 8%/
FORECAST 191200Z TO 1918002 JUN 89.

QUADRANT
I 1I 11T v
0 7O S0W 90W TO 180 180 TO SQ0E SO0E TO 0
REGIOR POLAR N5/p20 N5/P25 N5/P20 N5/P20
AURORAL N5/P25 N4/P30 N4/P25 n5
MIDDLE N8 N7/P20 N7 N8
LOW N8 N8 ng N8
EQUATORIAL N8 N7 N7 N8
EQF EOF
NNNN




Table 2

HF Radio Propagation Report Part | Terminology

Longitude Sector
I 0to 90° West
Il 90 to 180° West
il 180 to 90° East
IV 90 to 0° East

Latitude Zone

Polar more than 70°
Auroral 55 to 70°
Middle 30 to 55°

Low 10 to 30°

Equatorial 0 to 10°

Codes for Actual Propagation Conditions Experienced

Letter Condition Letter Condition
N Normal U Fair

Letter Condition
w Poor

Note: Actual propagation condition codes indicate conditions relative to those that would normally
be experienced in that sector based on latitude, local time and phase of the sunspot cycle.

Forecast Condition Codes

1—Useless 4—Poor to Fair  7—Good
2—Very Poor 5—Fair 8—Very Good
3--Poor 6—Fair 1o Good S—Excellent

Three letters—N, U and W——represent
relative indicators corresponding to that
subregion’s actual propagation conditions
as compared to what is normally experienced
during that time of day, latitude, season,
and phase of the sunspot cycle. The letters
represent normal (N), fair (U) and poor (W)
propagation conditions, respectively, Numeri-
cal predictive indicators range from |
through 9, corresponding to ‘‘useless”
through “‘excellent.” An absolute scale, the
prediction numbers given signify expecied
conditions which take into account maxi-
mum usable frequencies (MUFs), lowest
usable frequencies (LUFs), and other
phenomena like spread F-layer effects and
sporadic E-layer propagation. See Table 2
for a summary of specific Part I letter- and
numerical-designator meanings.

Sometimes included with the numerical
six-hour predictions are any expected MUF
deviations, if they are projected to be 20%
or more of the seasonal means for the
subregion. Appended as either a /P’ or
*/M” followed by a number, they repre-
sent **Plus’’ or ““Minus” frequency percen-
tages of the MUF corresponding to enhance-
ments or depressions respectively. For
example, in Part I of the Primary HF
Propagation Report shown, a 20% MUF
enhancement (/P20) is predicted in the
Middie latitudes of Quadrant I.

Recommended or specific MUFs along a
given path are oot addressed in these HF
Radio Propagation reports. The reports are
intended to be used in conjunction with your
own data, such as the propagation predic-
tion charts in Q575 “‘How's DX?" column.

Parr 11

This is a plain-language discussion of
solar-terrestrial conditions and their effects
oD propagation. This portion covers condi-
tions observed on the previous UTC day,
and contains a forecast for the remainder
of the current UTC day.

Part 111
Contained here is 2 summary of solar-

flare-caused effects on the tonosphere
which have, or might have, caused disrup-
tions of HF communications during the
previous UTC day. Known as skort wave
Jades (SWFs), this type of disturbance is
generally brought about by large outbursts
of solar X-rays that cause dramatic in-
creases in HF energy absorption by the
ionosphere. Specific SWF data is given, if
available, followed by a plain-language
forecast for the remainder of the current
UTC day. Four standard forecast terms are
used that characterize SWF probabilities
(see Table 3).

Part IV
Data useful to plan communications over

the three-day forecast period is summarized .

here. Included are numerical indexes based
on observations and predictions of solar
flux (solar radio intensity measurements
made by radio telescopes at a frequency of
2800 MHz) as well as indications of the
degree of sun-caused disturbances to the
earth’s magnetic field. Explanations of
these indexes, including further details on
their role in helping to understand
ionospheric radio propagation can be
found in the Wave Propagation chapiers
of The ARRL Handbook and The ARRL
Antennu Book.

Secondary HF Radio Propagation Report
Part |

The only part contained in the Secondary
Report, these data are identical in format
to Part I of the Primary Report except that
the information has been updated to reflect
ntore current conditions. issued at 0000,
0600, 1200, and 1800 UTC, the Secondary
HF Radio Propagation Report you receive
is automatically downloaded to the SEL
BBS about 30 minutes after it is produced.

More, More and More!

The HF Propagation Reports are only
one aspect of what this BBS can deliver.
Users more intimately interested in what
the sun is up to can request the Solar

Table 3

HF Radio Propagation Report Part 1l
Solar Activity Probability Terms

Probabifity Descriptive Word
Less than or equal to 1%  Nil

Between 2 and 20% Slight
Between 20 and 50% Moderate
500% or greater Strong

Fig 2--Sysop Howard Sargent and the
SEL's BBS computer. The dedicated
machine is equipped with a 30-Mbyte
hard disk and 256 kbytes of HAM.
Howard's locally produced BBS source
code occupies less than 100 kbytes,
and the user data base (approximately
270 kbytes) is backed up weekly on
floppy disks. So far, there are over
2000 registered users with more than
18,000 calls logged on the board. Ag
part of a planned system upgradas, this
computer will soon be replaced by two
more-capable machines (see text).

Local Packeteers Needed to Help
Distribute BBS Data

Howard Sargent, sysop of the SEL
BBS, is looking for assistance from
local radio amateurs to help get
builetin-hoard information onto
packet-radio nets. Volunteers are
needed to regularly downioad files
from the SEL mainframe computer
and assist in setting up methods to
make the data available to as
many other amateurs as possible.

If you'd like to help and you live
in the Denver area (where it's a
lncal call to the 497 exchange in
Boulder), give Howard a call to dis-
cuss possibilities. His telephone
number is 497-3697. Or, you can
drop him a line at the Space
Environment Services Center,
NOAA/ERL R/E/SE2, 325 Broad-
way, Boulder, CO 80303.—Dave
Rosenthal, N6TST
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Getting On Line

The Space Environment Laboratory
Public Bulletin Board Service is free
and operates 24 hours a day, 7 days
a week. The telephone number is
303-497-5000. The board's communi-
cations parameters are: 300/1200
bauds, 8 bits per character, no parity,
and 1 stop hit. The system uses the
Bell modem standard. (If you contact
it from outside the US, be sure to
check your modem’s operations
manual first 1o ensure compatibility.}

The BBS is menu-driven and will
lead you to its main feature selection
meniy with a series of instructions.
Initial questions on the screen
concerning line feeds, etc, can be
answered with a carriage return if
you're in doubt on how fo respond;
the default values are shown and are
compatible with most home com-
puters. Once reqgistered, users are
allotted 15 minutes on line per call—
more than enough time for most
operations.

When contacting the board the first
couple of times, you may find it
useful to downioad the files of
interast under the H)elp Menu and,
after reading them, to contact the
board again for specific information.
The HF Radio Propagation Report,
Solar & Geophysical Activity Report,
and MINIMUF 3.5 MUF information
Help Files should prove most useful
initially. But aiso fry to download the
rest of the Help files in subsequent
sessions. There is a tremendous
amount of useful information available
on this BBS and, best of all, it—like
the state of the solar-terrestrial
environment—is constantly changing.
---Dave Rosenthal, N6TST

Report, a daily summary of solar and
geophysical activity plus a forecast for the
next three days. Then, there are several
other reports that examine solar and
geophysical data in far greater detail. If
you're looking for trends or keeping
individual records, you’ll find short-term
historical data summaries here. All
considered, this data will warm the heart
of even the most serious ionospheric
propagation enthusiast!

Avallable, too, is an MUF-prediction
rountine that takes user-supplied geographi-
cal endpoint coordinates and uses prevail-
ing solar data to project a MUF for that
specific path every hour for a 24-hour
period. This program also calculates great
circle distance and heading for vou.

Amateur MUF-program enthusiasts
might recognize this particular BBS feature
as being derived from a public domain
program called MINIMUF 3.5 (originaily
published in QST).* MINIMUF is an
experimental offering by the BBS and will
soon be augmenied by several other
programs as sysop Howard Sargent gets
them on line.

18 15T

Fig 3—Solar Technician Carol Keifert makes an entry in the Geomagnetic Event log
in the Space Environment Services Center (SESC) control room. The SESC, the
aperational arm of the Space Environment Laboratory, is the hub for solar-terrestrial
data collection and dissemination for the Western Hemisphere. Over 1000 measure-
ments from all over—and above—the world are continuously routed through the
SESC’s data-processing system. The monitors in the background can be programmed
to display whatever information the SESC’s forecasters choose.

Speaking of future plans, this trial of a
public BBS has been so successful that
substantial expansion plans are underway.
The record-breaking solar activity during
March of this year broke BBS records for
user activity as well as saturating the system
with over 120 calls per day.

Upgrade plans begin with two larger,
faster, more capable computers replacing
the one presently on line. The standby
machine will be used for system develop-
ment and serve as a preprocessor, prepar-
ing and formatting data before down-
loading it to the primary computer, The
new system will also possess multitasking
capabilities with additional data bases
available simultaneously to other users such
as solar researchers. Meanwhile, six tele-
phene lines will be installed to serve the
2000-plus registered users.

A number of handy new products for the
more serious DXing amateur are also sfated
to come on line as part of the upgrade.
Regularly updated critical frequency infor-
mation from one (and perhaps more) mid-
northern latitude ionospheric sounding
stations will be available, as will total-
electron-density «data. These are two
important indicators of the degree of
ionization present over a portion ot the
Earth.

Another soon-to-arrive addition is an
artificial intelligence subroutine which,
when a user runs the MUF program, evalu-
ates the current solar-terrestrial conditions
for the selected path and generates a
specific advisory. This is a plain-language
summary of how actual conditions such as
shortwave fades or geomagnetic storms
might affect communications. Other plans
include the possibility of making avatlable
to users a collection of free public domain
MUF-predicting programs. Here, via the
XMODEM protocol, you'll be able to

download and try as many of the availa- -

ble propagation programs as vou choose.

For the radio amateur interested in
making the most of everchanging iono-
spheric propagation conditions, the SEL
BBS is the way to go. There is probably no
better, more efficient method of taking
advantage of up-to-date information to
enhance the performance of longer-term
published propagation proiections. All vou
have to do is dial up the BBS (see the side-
bar, ““Getting On Line™}, look around, and
see for yourself.

Give this handy service a try—and don”t
forget to punch up the “*Chomments to
Sysop’’ selection to tell Howard Sargent
what you think of it. Also, let him know
vou read about it in QST?

Notes

15ee E. Pocock, "Prcpa?atton Foracasting During
Solar Cycle 22, QS7, Jun 1989, pp 18-20,

2R, Rose, "MINIMUF: A Simplified MUF-
Prediction Pragram for Microcomputers,” QST,
Dec¢ 1982, pp 36-38.

Dave Rosenthal, N6TST, eurned his Technician
license in 1988. In April of this year, he upgraded
to Advanced. Dave has been invoived in HF-
related activities for more than 20 years. Dave
holds a BS degree in Physics from California
State University; he &s an electronics engineer and
a military reserve pilot, Dave is also an ex-
perienced science broadcast journalist with his
matertal either published or on the air since 1982,
He is currenily the North American Science -
Correspondent for the English Service of Radio
Netherlands and produces science news for Cable
News Network.

Recently, Dave visited the NOAA Space En-
vironment Laboratory in Bouider, Colorado,
and subsequently produced A User’s Guide to
the Space Environment Services (lenter
Geophysical Alert Broadcasts. His publication
has been adopted for official use by NOAA. (To
obtain your free copy of this guide (NOAA Tech-
nicel Memorandum ERL SEL-79), contact
NOAA/ERL/SEL-R/E/SE2, 325 Broadway,
Boulder, €0 80363.) 1]



effective communications? Qr perhaps

you have a voice that has lots of highs,
but is sorely lacking in low-frequency
components. In either event, it is productive
to include a bass and treble boost circuit in the
transmitter audio channel, or in the home-
station mike stand. This article details a mike-
stand circuit and shows how to build an entire
desk mike from readily available materials.

I s your voice, like mine, too bassy for

The Nature of Human Voices and
Microphones

Some commercial mikes aren’t suitable for
communication-quality audio. They may be
too bassy or they may accentuate only the high-
frequency voice sounds. The audio channel in
your transmifter may not be designed to
amplify, equally, the desired voice range from,
say, 300 to 2500 Hz. This is the range that has
long been considered the ideal for voice com-
munications in terms of effectively breaking
through interference and noise during weak-
signal QS0s.

A characteristically high or low voice can
render an otherwise Q5 signal ineffective when
the going gets rough. It is useful, therefore,
to have a bass and treble boost circuit in the
mike line to roll off or accentuate the lows or
highs in our voice signals, A circuit of this type
is also useful for mikes with limited frequency
response, or if the mike amplifier in the trans-
mitter is suffering from inadequate frequen-
cy response. The boost circuits can provide
“‘presence”” for your voice signal, and this may
enhance the readability of your signal without
degrading the speech quality,

The Boost Circuit
Fig 1 shows the circuit 1 use in my home-
made mike, An important feature is its RF

suppression. A number of amplified mikes are
subject to RF1 and require the addition of RF
chokes and bypass capacitors to make them

&

immune to these effects.! The Fig 1 circuit in-
cludes these devices (C2, C4, C13, C15, Cl6
and RECI). These suppressors help prevent
stray RF energy from disrupting the perfor-
mance of the mike ampiifier and booster. They
also aid in keeping stray RF energy (picked up
by the mike cord) from entering the mike
amplifier in the transmitter. These components
may be added to commercial mikes if you have
a problem with RFI in the audio circuit.

31 is an audio preamplifier that is biased
for low current. This ensures long life for BT1.
Total current drain for the circuit in Fig 1 is
2.25 mA, inclusive of the mike-element cur-
rent (I mA). A 9-V transistor-radio battery
should last almost as long as its normal shelf
life. A low-cost Radio Shack?® electret mike
clement is used.

Overall maximum gain for the Fig 1 circuit
is 28 dB. Although this is far too much gain
for most mikes and rigs, | provided the gain
for dealing with low-output mikes. The out-
put level of the system can be set by adjusting
R15. I also wanted plenty of available gain to
permit the circuit to be integrated into home-
made SSB exciters. It can be used in place of
a conventional mike amplifier circuit if the
boost feature is desired. In many instances, the
electret mike element will yield ample output
for direct connection to your transceiver, You
may want to build this mike and eliminate the
electronics if you don’t care for the boost
feature.

The boost circuit in the center of Fig 1 (R7,
R11 and related components) has been around
for decades. 1 used it in hi-fi vacuum-tube
audio amplifiers many years ago. It is still
being used in some modern stereo amplifiers
that don’t include graphic equalizers. The
potentiometers have no effect at the audio
midrange (roughly 500 to 1000 Hz). Fig 2
shows how the circuit boosts frequencies above
and below the flat range.

U1 provides additional audio gain and is a
part of the boost circuit. A word of caution
here: 1 learned that BIFET op amps, such as

Notes appear on page 21,

Build a Low-Cost
“Booster’’ Microphone

A home-constructed desk microphone is
inexpensive and easy to build. You can
add bass and treble boost by mounting

the electronics in the base.

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

the TLO80, tend to self-oscillate in this circuit.
Generic 741 op amps (several brands tried)
work fine—and there is no sign of instability,
provided C15 is used from pin 3 to ground.

An electret mike needs an operating voltage
(4.5 V is considered optimum), although any
de voltage from 1.5 to 10 is considered satis-
factory. R1 of Fig 1 sets the mike impedance
at I ki and aflows the required dc voltage to
reach the mike, R1 isolates the audio energy
from the dec suppiy line.

If you desire less overall channel gain, you
can replace C3 with a lower value. However,
the lower the C3 value, the less gain there will
be at low fregquencies. This is a matter of
choice, but a value as low as 0.1 pF may be
used when reduciag the stage gain. A good
comprorise value is I pF if vou have a bassy
voice and do not need maximum bass boost.

C4 has the opposite effect of C3—it rolls
off the high frequencies. lts value may be
chosen to suit your specific needs, The larger
the C4 value, the greater the high-frequency
attenuation. C1 and C12 may be reduced in
capacitance if you want to restrict the passage
of very-low-frequency voice energy. Values as
low as 0.1 uF may be used in those parts of
the circuit.

52 (a momentary switch) and 83 (a toggle
switch) are mounted on the base for PTT or
carrier-lock use. They are in the OFF position
for VOX operation, If you don't like the small
button on the PTT momentary switch, con-
sider using epoxy to glue a plastic poker chip
or similar object to the switch button.

Construction Notes

When you look at the photograph, you may
judge this project to be an ugly duckling. It
definitely lacks the class imparted by a modern
commercial desk mike, but it’s inexpensive.
The boom is made from Y-inch PYC pipe.
The vertical post is fashioned from 3-inch
PVC pipe. The boom portion is 6% inches
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Fig 1—Schematic diagram of the mike amplifierfbooster. Capacitors are disc ceramic unless otherwlse noted. Polarized capacitors are elec-
trolytic or tantalum. Fixed-valus resistors are %-W carbon compasition.

BT1—5tandard 9-V transistor-radio battery.
C7-C10, incl—Mylar® or disc ceramic (match
values within 5%).

long, including the pipe cap at the back end.
The vertical post is 5% inches long, inclusive
of the pipe cap.

1 made the base from pieces of single-clad
PC board. The dimensions (HWD) are 1-3/8
% 4 % 5-1/8 inches. The PC sections are
soldered at the seams {(copper surfaces inside
the box). A piece of PC-board stock serves as
the bottom plate for the base. The circuit
hoard for Fig 1, BT1 and a 3/4-inch PVC pipe
cap are affixed to the bottom plate (Fig 3). A
7/8-inch hole is bored in the top surface of the
base to coincide axially with the 3/4-inch pipe
cap inside the box, The vertical post for the
mike fits snugly into the pipe cap.

| installed the electret element in one end of
the PVC boom. The element needed to be
wrapped with a few turns of masking tape to
ensure a snug fit. it is held in place also by
a short no. 4-40 screw that fits in a threaded
hole at the mike end of the boom. RG-174
coaxial cable is used between the mike element
and the PC board in the base, The cable is
passed through a hole in the boom (at the
junction of the boom and the vertical post). »
Another hole is bored in the vertical post, just
below the top surface of the base. This allows
the RG-174 cable to be routed to the PC board
above the pipe cap.

{ vsed a discarded foam blast filter from a

20 0sT=

R7, RS, R15—Miniature PC-mount control
with triangular fead layout.
FC1—Miniature RF choke, 220 xH to
1 mH (value not critical). Do not substitute
a ferrite bead.

Fig 2--Response curves of the microphone
amplifier at maximum and minimum boost
sattings. Vertical divisions are 2 dB each for
a range of 16 dB. Horizontal divisions are
500 Hz each for a range of 0 to 5000 kHz.

tape-recorder mike as a mike cover, You may
substitute a 1/2-inch PVC pipe cap, in which
many 1/8-inch holes have been drilled (into the
flat end). Or, you can fashion a cover from
a piece of flexible foam material. Be sure to
[ocate the electret element flush with the open
end of the PVC pipe. If it is recessed, it will
affect the audio quality.
My battery holder, soldered to the base -

51, 83—Minlature SPST toggle.

S2—-Momentary push-button switch,
normally open.

U 1—8-pin DIP 741 op amp.

plate, is made from some strip brass I had on
hand. The top section of the box holds the
battery in place when the unit is assembled.
Make the various interconnect leads long
enough so the base plate can lie alongside the
top portion of the box. This will make the final
wiring much easier. Terminal strips may be
used as tie points for the wiring.

1 painted the boom and post with gray auto-
motive primer after sanding the PV pipe to
roughen it. Clear lacquer was added after the
primer had dried for 24 hours. The base unit
was painted with gray primer, then with black
spray paint. Decals, followed by a coating of
¢lear lacquer, were added. To ensure that the
paint adheres, be sure to first sandpaper the
noncopper sides of the base unit.

The diagonal hole in the vertical post is a
bit tricky to drill. I placed the 3/4-inch pipe
in my drill-press vise at the desired angle, 1
drifled first with a 1/8-inch bit, then redrilled
the hole with successively larger bits until T had
a 1/2-inch hole. A round file was then used
to shape the hole for a snug fit between the
boom pipe and the vertical one. A drop of
PVC cement will lock the pleces together; like-
wise For the pipe cap at the back end of the
boom.

The circuit of Fig 1 fits on a PC beard that
measures 132 x 34 inches. Drilled and plated



boards are available for this project.? Fig 4 is
a parts-placement guide for the board, and Fig
5 is the full-size etching pattern.

Perhaps you have a commercially made
mike that needs a bit of bass or treble boost.
If so, consider installing the Fig 1 cfrcuit in the
base enclosure. If there is insufficient room
there, you can build the circuit into a small box
and use it between your mike and the rig.

Proper Adjustment

Be aware of the gain of this mike! I recom-
mend that you adjust your rig for the correct
audio level with the stock or existing nonampli-
fied mike. Do this in accordance with the in-
struction manual and with on-the-air checks.
Now, replace that mike with this one. Adjust
R15 for the same peak meter readings you ob-
tained with mike number 1. Do not excead this
output level. Too much audio from the mike
will overdrive the input circuit of your trans-
mitter and cause distortion. You may now
experiment with the settings for R7 and R11.

Operate your rig into a dummy antenna and
monitor the signal with a receiver (AGC dis-
abled and RF gain control setting reduced).
Tweak the boost controls until you feel that
the audio response is suitable for your voice.
Final adjustments may be carried out on the

Fig 3—Internal view of the mike. The PC board is elevated above the base plate by means

of short metal spacers. Shielded leads (RG-174) are used for the audio lines. The shield air. Try to obtain reports from amateurs who
braid is grounded at each end of these leads. Shielded two-conductor mike cord is recom- have heard you speak in person. Do not use
mended between the mike and the transmitter, a speech processor when you make your

preliminary tests, as you won’t get an accurate
picture of your voice range and quality,

. B . : Conclnding Remarks

- 13 N ‘3 o TN e input I'm pleased with the performance of my

T 12 \l HB ~RT @ ' /’“ (rmike) ugly duckling. I have used a commercial desk

Ri5 | B4 EE (5 E s @ o = mike for years, and it has given me the punch

Cole= g e 3 . @ g and audio range ! needed with my deep voice.

ot /‘—‘*\@ u‘ m _ During on-the-air tests, however, 1 have been
0 SN o

H Wﬂ‘ﬂ

told by friends that 1 sound more natural with
the new mike. There is also plenty of punch.
For example, Bud, WBPLC, said, “I no longer
have to tune off your frequency to make you
sound right.,”” Norm, W8EEF, commented,
“It’s an improvement. You sound just like you
vertical do in person.” [ should qualify these remarks
CB— maunt by saying that | use maximum treble boost and
minimym bass boost. These tests were pe:-
formed while using a Yaesu FT-102 trans-

g

- {:,14 b L-— N

Fig 4—Parts-placement guide for the PC board. Parts are placed on the nonfoil side of the ceiver
board; the shaded area represents an X-ray view of the copper pattern. Component outlines ’

. - [ operated from 1.8 through 29 MHz at
ecessaril tal 11 h the actual parts used. BT1, C186, 81, 82 . Lo h
g:ﬁi nsoé :re exigilnglr?g rtis:aego;]r‘:f of the shapes of the actual parts u ° 1.5 kW PEP while checking for RFI in the

mike. There was no indication of RF-related
problems at any frequency within that range.
1 did not test the mike while using the 12-meter
band.

[ estimate the cost of this uait (exclusive of
the PC board) at $10. A skilled scrounger
should be able to duplicate this unit for as little
as $5. 1t's a far cry from paying $75 for a store-
] bought mike that may not suit my voice! If

| you can live with the homeliness of this mike,
P INCH you may want to duplicate it,

Notes

D. DeMaw, '"How ta Deal with Audio RFI
Problems,” QST, May 1988, pp 18-20.

2A circuit hoard for this project Is available from

. . . ) FAR Circuits, 18N640 Field Ct, Dundee, IL 60118,

Fig 5--Circuit-hoard etching pattern, shown ful size from the etched side of the board. tel 312-426-2431, evenings. Price (as of this writ-

Black areas represent unetched copper foil. ing) is $4.50 postpaid L
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Build the Versa Loop

Two relay-switchable loops + a 41-foot mast = 360° 7-band
coverage and gain over a 2-\ dipole at 20 through 10 meters.

By Dennis Monticelli, AE6C

44533 Parikmeadow Dr
Fremont, CA 94539

v you long for a beam and tower, but
D cringe when you think of how your

spouse and neighbors might respond?
The easy way out is to just put up a vertical
or dipole and keep dreaming. I did that at my
last QTH, but this time [ longed for some-
thing more—an antenna I wouldn’t have to
apologize for over the air, Somehow, 1 had
to find a way to combine good performance,
multiband operation and low visual impact.
My goal was an antenna that

® pleases (or is at least nonrepugnant to)
the eye

* performs well for DX and stateside
contacts

* operates on multiple bands, with top per- -

formance between 20 and 10 meters, and
useful performance on 40 and 30 meters
® covers 360 °--no azimuthal holes aliowed
© can survive high winds (it can really blow
here)
® can be built at a modest cost

After scouring my antenna books and sifting
through magazine articles (see the biblio-
graphy), I opted to use a pair of orthogonal
wire loops, Because of the versatile way in
which this antenna encompasses many bands
and several modes of operation, I decided to
call it the Versa Loop. Because of the way in
which it performs, I decided to share it with
yolul.

VYersa-Loop Basics

The Versa Loop (Fig 1A} consists of two
diamond-shaped wire loops that can be closed
or opened at their tops by means of a relay
(K1 in Fig 1B). Each loop is | A long at 20
meters. One of the two foops is selected at a
time by another refay (K2 in Fig 1C); the in-
active loop is [eft open and floating. Because
the inactive loop is symmetrically perpendi-
cular to the active loop, the inactive loop does
not affect the active loop’s pattern. Because
the Versa Loop is a balanced antenna and is
not worked *‘against ground,” it does not
require the presence of a ground screen or
radials for proper operation.

The Versa Loop is bottom-fed in its open-
and closed-loop modes; thus, one transmission
line can be used to feed the antenna through
its seven-band operating range. (I currently
use a relay [K3 in Fig 1C) to choose between
two feed-line options, but this is not manda-
tory; more on Versa-Loop feeding later.)

Structurally, the two loops are suspended
from a single common pole that is made as
high as possible without sacrificing wind

2 N5

survival or rendering the Versa Loop visually
unacceptable. (I managed to install a 41-foot
pole on my suzburban lot; this, mounted on
a wooden deck 11 feet above ground, put the
midsection of the loops at a height of about
39 feet.) The upper segments of both loops
do double duty as part of my system’s four
guy wires, The fewer antenna lines that slice
the sky, the better the sky looks—and the less
obtrusive the system will be.

Constructing the Versa Loop

Mast

Since the antenna itself is relatively simple,
the main challenge in constructing the Versa

Loop is getting the antenna’s slender mast
{Fig 2} up as high as possible. {In my case,
minimizing the visibility of the antenna’s
wires and guys was also an issue.) Luckily,
rmy house has a wooden deck that serves well
as 4 base for the Versa-Loop mast; the deck
puts the mast base 11 feet off the ground and
about 15 feet lower than the apex of the roof.

The lower mast section consists of about
24 feet (20 fect + 4 feet + coupler) of
i 4-inch (1D} schedule-80 PVC pipe (actuaily
[-15/16 inches OD, with a Yi-inch-thick wall);
machine screws secure the pipe sections to the
caupler. The bottom of the mast is secured
to the deck with a Radio Shack® no. 15-517
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Fig 1—The Versa Loop (A). a simple multiband (40- through 10-mater) antenna, consists
of two 14.15-MHz, 1-A loops that bisect each other at right angies. The loops may be
closed or opened at their tops by a remotely controlled relay (K1 at B). Directivity selec-
tion is performed by connecting one or the other of the loops to the feed line via another
relay (K2 at C). An optional feed-line-selection relay (K3 at C} may also be employed. =
The upper loop segments consist of no. 14 Copperweld™ copper-clad solid steel wire;



tilt-over, TV-antenna roof wmount. Pipe
clamps secure the mast to the house where it
passes the eaves. If you decide to mount your
Versa Loop’s support mast on the ground, |
recommend using a tilt-over mount to make
raising the antenna easier.!

Despite the mast support that the house
provides, the heavy-wall PVC pipe used for
the lower mast section is too wobbly to use
without additional stiffenirg. [ solved this
problem by strapping a 20-foot-long piece of
1-1/2-by-1/8-inch-thick steel angle stock to
the pipe with stainless-steel hose clamps. The
channel between the angle stock and the mast
forms a convenient conduit for coaxial feed
and relay-power lines.

The upper section of the Versa-Loop mast
consists of a 20-foot length of i-1/4-inch-OD,
1/8-inch-wall fiberglass irrigation pipe, 3 fest
of which telescopes inside the [ower mast
section. The upper and lower mast sections

Notes appear on p 26.

are pinned together by means of a %-inch
diameter stainless-steel bolt that passes
through matching holes drilled through both
sections. Although the fiberglass pipe was
relatively expensive—330—it worked so well,
and is so strong, that in retrospect I afmost
wish I’d sprung $90 for larger-diameter fiber-
glass pipe to use in place of the cheaper PVC-
and-steel-angle lower mast section (cost, $20
in all).

Loops, Guys and Relay Boxes

The loop-top relay, K1, is housed in a small
plastic box that is U-bolted to the mast a few
inches below the mast top. Small holes drilled
through the mast just above the relay box pass
the four 18-foot-long, no. 14 Copperweld™
wires that constitute the top halves of each
loop (see Fig 3). The fiberglass serves well as
a wire anchor and RF insulator. Short, flexi-
ble drop wires cornect each piece of Copper-
weld to K1 through small holes drilled in the
box. Small-diameter (0.1-inch) coax, run
inside the hollow antenna mast, carries dc for
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the lower loop segments are no. 14 stranded copper wire. The solenoid bypass capaci-
tors, C, are 0.01-xF ceramic discs rated to handle the relay control voltage; the control
voltage necessary depends on the relays used. K1 is a ceramic DPDT relay with wide-
spaced contacts capable of handling the high voliages developed under open-loop
conditions; K2 and K3 are ceramic DPDT relays. See the text for mora on constructing,
mounting, feeding and tuning the Veersa Loop. Fig 2 details the Versa-Loop mast.

Fig 2—Dlagram of AEBC's Versa-Laop
mast. The upper mast section consists of
1-1/4-inch-OD, 1/8-inch-wall fiberglass pipe;
the lower section is 1-1/2-inch-ID (1/4-inch
wall) schedule 80 PVC pipe; the steel angle
stiffens the mast. Guys are required; see
text.

KIA., L used RTV sealant to weatherproof the
relay box before installing it on the mast.

At the side corners of the loops, the
Copperweld upper loop segments terminate
at insulators, and rope completes each of the
four Versa-Loop guys between the insulators
and the guy anchors. I used polyester rope
because of its strength and its resistance to
stretching and ultraviolet light. (I intended to
dye the rope to decrease its visibility. Unfor-
tunately, I discovered later-~after dipping the
tope into a pot of hot, blue fabric dye—that
polyester rope won’t accept dye!) The mast
is not guyed between the peak of the house
roof and the upper loop-mast junction—a
26-foot stretch of mast, Dont try this if you
dan’t use heavy-wall fiberglass pipe for your
Versa-Loop mast; most other materials will
require an additional set of gups. (An all-
metal mast is acceptable; the symmetry of the
two loops to the mast should keep a metal
mast from radiating.) I’ve watched my Versa
Loop in 60-mi/h winds and, thanks to the
steel mast brace and fiberglass mast material,
it survived with gusts to spare.

Complete the loops by installing 18 feet of
no. 14 stranded wire (with light-blue insula-
tion, if you're striving for minimum visibili-
ty) as each of the bottom iwo segments of
each loop. The total length of each loop,
including the wires connecting the loop to the
relays, will end up ciose to the theoretical 1005
+ f{MHz)—71.3 feet at 14.15 MHz—after
pruning. Leave the bottom loop segments
somewhat slack so that guying tension is
applied only to the Copperweld top quarters
of the lnops. This assembly method produces
a substantial Versa Loop, provided that the
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Fig 3—The Versa Loop’s Copperweld upper-segment wires (which also serve as part of
the antenna’s guy system) are anchored to the fiberglass upper mast section as shown
here. The mechanical strength of this arrangement should be sufficient for tubing wall
thicknesses of at least 1/8 inch. Bend the Copperweld wires by hand to avoid sharp bends
and nicks that might expose the Copperweld's steel core. Two drop wires enter the relay
hox through its top; the other two enter the box through holes on the box back.

stranded loop segments can whip around a
hit in the wind without breaking, (To improve
the stranded segments’ resjstance {o fatigue,
keep flexing at ¢ach of the Versa Loop’s
stranded-wire-to-Copperweld junctions from
oceurring at a single point. You can do this
at the Copperweld side of each jaint simply
by threading the wire through the insulator
eve before soldering it. To distribute flexing
strain where the loop wires enter the lower
refay box, slip 2 tew inches of snug-fitting,
tlexible plastic tubing over each of the wire
ends as shown in Fig 4,

The lower relay box (Figs 1C and 4}, a blue-
plastic Radio Shack project case, contains two
ceramic DPDT relays {K2 and K3) that handle
loop and feed-line selection. Ceramic feed-
through insufators bring the wires into the
hox: the box is weatherprooted and fastened
to the mast with U bolts, The Versa Loop's
voaxial feed line, and coaxial power lines for
K2 and K3, run down the sides of the lower
mast section, TV-style standoft insulators
hald the Versa Loop’s twin-lead feed line
away from the mast,

Instaliation

Raising the Versa Loop into position is
fairly simple and low-risk hecause of the
antenna’s telescoping, tilt-over design. Betore
vou raise the antenna, however, plan exactly
where the antenna’s four guy ropes will be
anchored. Each of the foops is hidirectional,
of course, with maximuem gain occurring per-
pendicular to the loop plane. Assuming that
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the foops bisect each other orthogonally and
that there is no distortion of their patterns by
nearby objects, switching between the loops
results in a 90 admuth shift. Considering the
response of the antenna’s switchable loops as
a single, four-lobed pattern. there’s about a
3-dB difference hetween maximum gain (per-
pendicular to the loops) and minimum gain
{along lines 45 between the loops). If possi-
ble, position your Versa Loop to aim ifs
pattern maxima in directions of interest,
For a given Versa-Loop height, there is an
optimum sef of guy-anchor locations for the
best Yersa-Loop shape. If vou're hicky
enough to be able to locate your guy anchors
optimally, you'll be rewarded with two per-
fectly planar loops at right angles to each
other, and an included angle of 907 at the
hottom of each loap. Of course, few [ocations
uffer a perfect situation for a Versa Loap, but
don’t Jet this discourage you. Loops are pretty
forgiving creatures, and this antenna is no
gxeeption. One of my loops does not lie
entirely in one plane, and the top angle of
both joops is a little sharper than 90°, vet my
Yersa Loop works like a champ. It vou can
allow for a little variation in the final height
of your antenna, and vary guy-anchor loca-
tions somewhat to achieve the best loop
shape, your Versa L.oop will perform well.
Assemble and paint the amtenna and mast
an the ground, (My Versa Loop is the color
of my house below roof level and skv-blue
above.) Temporarily tape the wires and govs
to ihe collapsed mast. Attach the assembly

Fig 4—Close-up of the bottom relay box
reveals the relays, their raspective control
wires, loop wires, and both balanced and
coaxial feed lines. Below the box, eight
ferrite sleeves slipped over the coaxial feed
line act as a balun by keeping AF current
from flowing on the outside of the coax
shield. The lower mast construction and
loop wire strain reliefs are also visible.

to the tilt-over base and walk it up against the
house, (One person could do the whole job
from the roaf with a harness, but two people
make the job easy—and safer.) Once the an-
tenna is in place, bolt it to the house.

1f vou can round up some friends for 15
minutes, the antenna-raising phase goes fast,
With four people tending guys, you can easily
push the lightweight upper mast section up
and slip the retaining bolt through the mast
lap joint. Let the bottom-loop-segment wires
slacken appreciably at this point; they’ll sag
less after pruning, und you'll be able to adjust
their temnsion later by slightly adjusting the
antenna height. Now secure the guys to their
anchors and you're ready to prune the loops.

Feeding the Versa Loop

There are many ways to feed 2 loop, but
if vou want multiband operation with one
feed line, the easiest feed method is to use
open-wire trapsmission line in conjunction
with a balanced matching network, Such a
feed line, known colloquially as 4 tuned
feeder, is the simplest and lowest-loss way of
driving the Versd Loop in its open- and
closed-loop modes with one feed line from 40
through 10 meters.” Balanced, high-
impedance transmission line of various types
works just fine. | used 450-i1 ladder fine
initiaily, und then switched to J00-Q transmit-
ting twin lead for a neater, cleaner look. Add
a balun and Transmatch at the end of the feed
line, and you're in business.® The Station
Accessories chapter of The 1989 ARRL
Handbook describes three suitable balanced-
wutput Transmatches,



Fig 5—Azimuthal patterns at maximum response for a Versa Loop
operating in closed-loop mode and centered at 39 feet above
average ground (dlelectric constant, 13; conductivity, 5 mS/m).
The patierns are scaled to allow direct comparison of the Versa
Loop's maximum gain in the closed-loop mode on 2@, 15 and 10
meters; to find the actual gain represented by these patterns, add
9.59 dB to all values. Figs 7 through 9 reveal that the elevation
angle at which maximum gain occurs varies from band to band.
Table 1 lists the Versa Loop's gain at maximum response on 20,
15 and 10 meters.

Fig 6—Azimuthal patierns at maximum response for a Versa Loop
operating in open-loop mode and centered at 39 feet above
average ground, The patterns are scaled to allow direct compari-
son of the Versa Loop's maximum gain in the closed-loop mode
on 20, 15 and 10 meters; to find the actual gain represented by
these patterns, add 9.75 dB to all values. Figs 7 through 9 reveal
that the elevation angle at which maximum gain occurs varies
from band to band.

Table 1

Versa-Loop Gain (dBi} at Maximum
Response as Calculated by MININEC

Mode
Band  Closed  Open
20 m 8.49 7.11
15 m 3.61 9.75
10m 9.59 8.37

Gains shown are for a Versa Loop 39 it above
real ground {dlelectric constant, 13; conduc-
tivity 5 mS/m}. For gains relative to a dipole
(dBd) at the same height over the same
ground, subtract 2.14 from the values shown,

If you’re interested in using the Versa Loop
only on 20 meters with the loop tops closed,
you can feed the antenna via coaxial feed line
without using an adjustable matching net-
work. According to theory, the radiation
resistance of a square 1-A loop is about
120 @; using an R-X noise bridge, 1 charac-
terized my Versa Loop as 122 © in parallel
with a touch of capacitance (8.5 pF) that |
attribute to K2 and K3. The most straight-
forward way of matching this impedance to
50 Q is to insert an electrical-1% -\ section of
75-0 cable between the Versa Loop and its
50-0 feed line. Such a transformer, known
colloquially as a Q section, is a type of series-
section transformer,*>

Pruning the Versa Loop fo Size

Regardless of choice of feed, the pruning

strategy is to match the impedance of both
loops on 20 meters, with both loops cloged.
1 did this by using RG-62 and my R-X noise

bridge. (An SWR meter in 50-Q line would
accomplish the same thing.) Prune equal
amounts off each stranded segment of Loop
I until you obtain the desired center frequency
(14.15 MHz in my case). Then, prune Loop
2 for an identical match at the same frequen-
cy. If you did a reasonably good job of
making the loops identical, you’ll find that
their SWRs track well across the band, and
retuning will be unnecessary as vou switch
between antennas,

If you forgo coax entirely and use a tuned
feeder, size Loop 1 to 1005 -~ fF(MHz) right
away and then trim Loop 2 until its SWR
roughly matches that of Loop 1 at the same
Transmatch settings.

Versa-Loop Performance
20, 17, 15, 12 and 10 Meiers

Compared from band to band in a given
maode (loops open or [oops closed), the Versa
Loop’s gain generally increases with fre-
quency. Table 1 lists the Versa Loop's
MININEC-calculated gain at 20, 15 and 10
meters; Fig 5 shows a MININEC comparison
of the antenna’s closed-loop azimuthal
patterns at maximum respomse on these
bands; and Fig 6 shows MININEC’s compar-
ison of the open-loop azimuthal patterns at
magimum response on these bands.® The
relative sizes of the patterns in Figs 5 and 6
allow direct comparison of the Yersa Loop’s
gain and pattern shape at 20, 15 and 10
meters. Space doesn’t allow the publication
of Versa-Loop patterns for 20 through 10
meters, inclusive; you can infer the antenna’s
17- and 12-meter performance from Figs 5
and 6.

What Figs 5 and 6 don’t show is that the
Versa Loop’s maximum gain occurs at dif-
ferent elevation angles on each band, and that
opening and closing the loops significantly
changes the elevation angle at which maxi-
mum gain occurs. Figs 7 through 9 show
MININEC™s comparison of the Versa Loop™s
open- and closed-loop modes at 20, 15 and
1 meters; you can use these patterns to infer
what goes on at 17 and 12 meters.

Another antenna parameter not shown or
implied in Figs 5 through 9 is the Versa
Loop’s polarization. Operating in its closed-
loop mode at 20 meters, the Versa Loop radi-
ates a horizontally polarized wave; operating
in its open-loop mode at 28 MHz—as a bi-
square antenna’-—the Versa Loop is verti-
catly polarized. On other bands and modes,
the situation isn't so clear-cut. Ii's safest to
say that the Versa Loop’s polarization varies
with the band of operation, and with whether
its loops are open or closed!

Originally, I had somewhat fixed ideas
about which loop mode would be optimum
for each band. My experiences show that both
Yersa-Loop modes are worth trying through-
out the antenna’s operating range. For in-
stance, | initially used the antenna in its
closed-loop mode on 15 meters, but it didn't
perform as well as § thought it should.
{During the ARRL DX Contest, I actually
had to work to pick up stations after having
nabbed them easily on 20!) Unbeknownst to
me, though, the loop-top relay’s power supply
failed, opening the loops. Other than an SWR
increase, which in my haste [ naively cor-
rected, I had no idea what had happened.
Suddenly, 1 nailed stations left and right.
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Fig 7—-Open- and closed-loop eleva-
tion patterns for a Versa Loop
centered at 39 feet above average
ground at 20 meters.
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Fig 8—Open- and closed-loop eleva-
tion patterns for a Versa Loop
centered at 39 feet above average

~._ ground at 15 meters.
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Fig 9—0pen- and closed-loop eleva-
tion patterns for a Versa Loop
centered at 39 feet above average
ground at 10 meters.

{Now this was fun!) After the feeding frenzy
was over, 1 did some detective work and dis-
covered the relay problem. (Figs 5, 6 and &,
and Table 1, show why the open-loop mode
is better on 15!} Moral: It’s not called the Versa
[.oop for nothing! When you build yours,
don’t stavishly stick with one loop mode per
band. Experiment! Remember also that toop
selection is important even at the Versa Loop’s
3-dB gain minima (where the loop patterns
intersect). At these azimuth points, both foops
have the same gain, but their null and maxi-
mum-gain directions differ greatly, A crafty
operator soon learns to take advantage of these
characteristics to dodge interference.

40 and 30 Meters

At 40 meters, the,Versa Loop’s elements are
4.\ loops; at 30 meters, they are square
0.7 \ loops. According to The ARRL Antenna
Book (p 5-1), a ¥2-k loop exhibits about 1 dB
of loss relative to a ¥2-h dipole (about 1 dBi
2ain), with a fairly omnidirectional pattern de-
void of pronounced nulls, A square 0.7-A loop
can be expecied to exhibit somewhat less than
3 dBi gain.

26 N5t

in practice, directional effects are hard to
detect on 40 and 30 meters when switching
between the two loops. I°ve had no problem
working 30-meter DX with the loops closed,
but closed-loop 40-meter operation is a strug-
gle on the long haul because of the antenna’s
low gain and high vadiation angle in this mode.
Opening the loops made the difference: Con-
tacts into Japan and Europe became routine
on 40, (Opening the loops on 30 meters made
no appreciable improvement in the antenna’s
performance.) Stateside contacts come easily
on both bands.

Summary

I've been delighted with the performance
of the Versa Loop on 20 through 10 meters,
and its performance on 40 and 30 meters is
acceptable. My DXCC total jumped by 50
countrics (to 175) in just four months of
casual operation with 100 W output. This
antepna clearly beats the verticals and dipoles
I've tried, and seems to be roughly on par
with a iow (30-foot) tribander, Compared to
the roof-mounted éribander, the Versa Loop
draws much less unwanted attention and

covers four more bands. It can change direc-
tion instantly, is less expensive than the
tribander, and is the quietest receiving
antenna [*ve ever used. All in all, the Versa
Loop is the best antenna I’ve ever had.

{ took forward to hearing from other hams
who build and test the Versa Loop. Hs seven
bands and two modes offer plenty of oppor-
tunities for experimentation, discovery and
just plain fun.

Notles

Fig 46 on p 37-20 of the 1989 ARRL Handbook
shows a home-buildable mast ot this type.—£d.

2lt's important to use low-loss teed line in tuned-
feeder service because line loss increases with
SWR—and because the Versa Loop's tuned
feeder operates at a high SWR over much of
the antenna’s frequency range.—¥&d.

#se of a magnetic-core balun between the tuner
and the Versa-Loop feed line is not recom-
mended. Such cores generally function poorly
in power-handiing situations at impedances
greater than a few hundred ohms; the
impedance at the tunet end of the Versa Loop’s
open-wire feed line will likely be quite high (a
few kilohms) on some bands. A balanced—outg;t
tuner is the best solution to this problem.—£Ed.

“G. Hall, ed, The ARAL Antenna Book, 15th ed
(Newington: ARRL, 1988), pp 26-14 and 28-15.

5 successfully tried an even simpler method of
feeding the closed-top Versa Loop on 20 meters:
| used RG-62 coax (830, 95 2 in its foam-
dielectric form) between the antenna and my
T5-820 transceiver. The TS-820's adjustable
output network matched the RG-62 well; trans-
mitters that include SWR-dependent power-
reduction circuitry and are designed for 50-Q
[oads would probably require the use of 2 Trans-
match to achieve full power output in this
situation.

SMININEC (Mini-Numerical Electromagnetics
Code) calcutations for this article were done at
ARRL HQ on an IBM® PG —LEd,

*The ARRL Antenna Book, p 5-22.
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Improving and Using R-X
Noise Bridges

Here’s how to improve your noise bridge’s measurement accuracy and
capability, and some ways to put your modified noise bridge to work.

By John Grebenkemper, KIBWX
ARRL Technical Advisor
Tandem Computers, Inc
10501 N Tantau Ave
Cupertino, CA 95014

most useful pieces of test equipment

available to radio amateurs. Noise
bridges can be used to measure antenna
impedances, coaxial-cable losses and char-
acteristic impedances, and impedances of
components at different operating frequen-
cies. You can do all of this with commercial
R-X noise bridges that cost less than $60.

Impedance measurements are very im-
portant in design and comstruction of
antennas, Knowing the impedance of an
antenna can allow you to tune it for a more
optimal match than you could with only an
SWR bridge. Knowing how an antenna’s
impedance varies as a function of fre-
quency can allow you to design a matching
network that operates over the desired
frequency range.

Lnfortunately, the noise bridge has not
lived up to its potential. Many past and
current designs yield inaccurate measure-
ments. Furthermore, I’ve never seen a good
description of a procedure for accurately
calibrating the reactance scale of a noise
bridge. Finally, published articles on noise-
bridge use have stipulated that antenna-
impedance measurements must be made
gither at the antenna, or at the end of a
coaxial cable that is a multiple of a haif
wavelength at the antenna’s operating fre-
quency. Cutting such cables is difficult to
do, and even perfect-length cables can
introduce significant errors into the
measurement process. At best, using such
cables vields accurate resuits at only one
frequency.

In this article, I’ describe a few simple
changes that can be made to existing noise-
bridge designs to significantly increase their
accuracy. I’ll also describe a method for
calibrating noise-bridge resistance and re-
actance scales. In addition, I'll show how
to use a noise bridge to measure cable loss,
characteristic impedance and electrical
length, and to measure the impedance of
an antenna—even if it’s 100 feet in the air,

T he R-X noise bridge is one of the

at the end of an arbitrary length of coaxial
cable,

I modified and calibrated my noise
bridge, a Palomar Engineers unit, using the
procedures in this article.

Noise-Bridge Design

The block diagram of a noise bridge is
shown in Fig 1. It consists of a noise source
that may or may not be modulated, an
amplifier, and bridge. An unknown im-
pedance is measured by connecting it to the
UNKNOWN connector. A receiver attached
at the RECEIVER connector i5 used to detect
bridge balance.

The bridge is balanced when the reactance
in the bridge’s upper arm equals that in the

lower arm. Bridge balance is achieved by
adjusting the variable resistor (R,) and
capacitor (C,) until a null is detected in the
receiver. lmpedance measurements are
made at the frequency to which the receiver
is tuned. The receiver should be operated
in its AM-detection mode, but adequate
results can be achieved in CW or 88B .
modes if AM is not available,
Throughout this article, 1’1l use the series
impedance representation. lmpedance is a
complex guantity, of which the resistance
is the real part and the reactance is the
imaginary part. Both of these are given in
ohms; j denotes the imaginary part. The
impedance of a circuit that has a resistance
of R and a reactance of X is represented as

Medulator
{optional )

'

Noise
Source

Cs
AN it
[RY

UNKNOWN 1
12yy) |

RECEIVER

Fig 1—Block diagram of an R-X noise bridge. R and G, are the variable resistor and capa-
citor used to balance the bridge. Z,, is the unknown impedance, which has resistive (R )
and reactive (X ) components. R, and C, are in series with the unknown impedance.
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Zo= R+ jX
The bridge is in balance when

(Eq 1)

R, = R, - R, (Eq )
and

Ry moay X (Eq 3)
where

R, and X represent the resistive and
reactive parts, respectively, of the
unknown impedance

X, and X_ represent the reactances of
the bridge capacitors,

More information about impedances is
presented in The ARRL Handbook' and
The ARRL Extra Class License Manual 2

Checking Noise-Bridge Acenracy

To check the accuracy of a noise bridge,
you must use good calibration loads. Those
described here consist of a short-circuit
load, a 50-Q load, a 180-0 load, and 2
variable-resistance load. The short-cireuit
and fixed-resistance loads are used to check
the accuracy of the noise bridge; the.
variable-resistance load is used in measur-
ing coaxial-cable loss.

Construction details of each of these
loads are shown in Fig 2. Bach load is
constructed inside the body of a UHF plug
{PL-259) connector, When building these
foads, keep leads as short as possible to
minimize parasitic effects. The resistors
must be noninductive (ror wirewound).
Quarter-watt, carbon-composition resistors
should work fine. The potentiometer in the
variable-resistance Ioad is a miniature PC-

‘Notes appear on p 32.

- 20-100 0.
PC-mount
Polentiometer

|

ol

Fig 2--Construction details of the resistive
loads used to check and calibrate a noise
bridge. Each of the loads is constructed in-
side a PL-259 connector. (Views shown are
cross-sections of the PL-259 bodies only;
the sleeves are not shown.) Leads should
be kept as short as possible to minimize
parasitic inductance. (A) is a short circuit;
(B) depicts a 50-Q load; (C} is a 180-Q load:
(D) shows a variable-rasistance load used to
determine the loss in a coaxial cable.
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mount unit with a maximum resistance of
100 @ or less. The potentiometer’s wiper
and one of the end leads are connected to
the center pin of the P'1.-25%; the other lead
is connected to ground.

The first step in noise-bridge calibration
is making sure that the bridge’s measure-
ments do not vary with frequency. Connect
a receiver to the bridge’s RECEIVER con-
nector, and hook the short-circuit load to
the UNKNOWN connector. Tupe the
receiver to the lowest operating frequency
of the bridge, and null the bridge by
adjusting the variable resistor and capacitor
until a dip in signal strength occurs in the
receiver, In this state, a perfectly calibrated
bridge will indicate zero ohms on both the
resistance and reactance scales.

When a null is reached, increase the
receiver frequency by a few megahertz and
repeat the measurement. The resistance and
reactance readings shouidn’t change.
Repeat this procedure until vou reach the
bridge’s highest operating frequency.

Check the bridge at a frequency a few
megahertz above the bridge’s minimum
frequency with the 50- and 180-Q loads.
With these loads, the bridge should indicate
the appropriate resistance (50 or 180 {2) and
zero reactance. Resistive loads may show
some negative reactance at higher frequen-
cies; this results from the capacitance
{about 5 pF) of the connector. At 30 MHz,
these reactances are about ~2 { for the
50-2 load and - 30 for the 180- load.

Reactance readings should remain con-
stant when frequency is varied with the

short-circuit load, as they should at low
frequencies with the fixed-resistance loads.
With the short-circuit load, resistance read-
ings should remain constant as frequency
is varied.

If the noise bridge passes these tests, the
design is gnod, and you can skip the section
on improvements. My experience with
several commercial noise bridges has
shown me that most are deficient; measured
resistances or reactances vary with fre-
quency—not a good thing. ‘The modifica-
tions described in the next section allow you
to vastly improve a suboptimal noise bridge.

Noise-Bridge Improvements

‘The improved bridge is shown in Fig 3.
| applied these modifications to my noise
bridge; these changes should work in other
noise bridges as well.

The main cause of frequency variation of
the bridge null is the design of the trans-
former (T in Fig 1}, The designs that I’ve
seen use a trifilar winding on a ferrite or
powdered-iron toroid core. This design in-
troduces phase shift across the transformer
secondaries at the higher frequencies, caus-
ing the reactance at bridge balance to vary
with frequency. Some transformers also
have insutficient perrneability in the toroidal
core; this causes resistance readings to vary
at lower frequencies.

Both of these problems can be cured by
using a ferrite binocular core wound as
shown in Fig 4. This binocular transformer
directly replaces the toroidal transformer
in the bridge. This design eliminates phase

o4
{
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1 RANGE
’_-O/Q NG ¥ E|
R VAVAYAC
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Fig 3—Detailed circuit diagram of the improved nolse bridge. This circuit was used to modi-
fy my noise bridge. The existing variable resistor {R2) and variable capacitor (C2) are used
in the modified circuit. The parasitic capacitance and inductance due primarily to R2 are

shown as Cp and Lp in the circuit diagram.
Parts List

C1—2- to 8pF variable; see text.

C2—15- to 150-pF variable.

C3—-20-pF mica.

C4—47-pF mica.

C5—82-pF mica.

L1—Wire loop; see text.

R1—10-0, % W.

R2--250-0, noninductive potentiometer.

$1—8PDT toggle, Radio Shack® 275-625.

T1—Each winding consists of 3 turns of
insulated, solld wire on an Amidon
BLN-43-2402 farrite core., See Fig 4 for
winding detail.




shift, and the ferrite core has sufficient
permeability to eliminate low-frequency
resistance shift.

Stray Capacitance

After | installed the binocular trans-
former in my noise bridge, I discovered a
second problem that was due to stray
capacitance. Stray capacitance on the
variable-resistor side of the bridge tends to
be higher than that on the unknown side,
primarily because the parasitic capacitance
in the variable resistor, R, is comparatively
high. This capacitance is shown by Cp in
Fig 3.

The effect of C_ is most easily detected
using the 180-{! load. Connect this load to
the UNKNOWN connector, tute the receiver
to the lowest operating frequency of the
bridge, and null the bridge. Use an
ohmmeter 10 measure the de resistance of
the bridge’s variable resistor. If this
resistance is greater than the dc resistance
of the 180-0 load plus series resistor R,
the stray capacitance is greater on the
variable-resistor side of the bridge. The
magnittude of the stray capacitance can be
calculated by

J Ry
Cp = C.\( —R—E'"':{':"""R";— - !) (Eq 4)

where

Ry, = load resistance (in this case, 180 )

R, = resistance of the variable resistor

C, = series capacitance

This stray capacitance can be compen-
sated for by placing a variable capacitor
{C1 in Fig 3) in the unknown side of
the bridge. If the required compensating
capacitance is only a few picofarads, you
can use a gimmick capacitor {made by
twisting two short pieces of insulated, solid
wire together), To adjust the value of this
compensating capacitor, set the de resistance
of the noise-bridge variable resistor, R,
equal to the dc resistance of the 180-Q load
plus the series resistor. Then, adjust the
compensating capacitor (by trimming its
length} and the bridge’s vartable capacitor
until a null is obtained. Make this adjust-
ment at the bridge’s lowest operating fre-
quency. A capacitance of 7.5 pF was
required to balance my bridge.

Stray Inductance

A second undesirable parasitic effect
resuits from stray inductance in the variable
resistor, shown as Lp in Fig 3. You can
detect this stray inductance by placing the
short-circuit load on the UNKNOWN con-
nector and measuring the reactance at the
lowest and highest operating frequencies;
the reactance indicated should be the same
at both frequencies. [f the reactance read-
ing decreases as frequency is increased,
there is parasitic inductance in the variable-
resistor leg, and a compensating inductance
needs to be placed in the unknown leg. if
reactance increases with frequency, the extra
inductance is in the unknown leg, and the
compensating inductance must be placed in

Fig 4—Detail of nolse-bridge-transformer -
construction. At A, the circuit dlagram of the
transformer. B and C are the end and side
views, respectively. The transformer is con-
structed on an Amidon BLN 43-2402 ferrite
core. Each winding is three turns of no. 30
enameled wire. One turn is equal to the
wire passing once through both holes in the
ferrite core. The primary winding starts on
one side of the transformer, and the secon-
dary winding starts on the other side.

the variable-resistance leg.

The parasitic inductance, if present,
should be only a few tens of nanochenries.
This represents a few ohms of inductive
reactance at 30 MHz.

The stray inductance is compensated by
placing a single-turn ¢oil, made from a
- to 2-inch length of solid wire, in the
appropriate feg of the bridge. Adjust the size
of this coil until the reactance reading
remains constant from the lowest to the
highest operating frequency. A one-turn
loop made from a 1Y%-inch length of no. 26
wire, placed in the unknown leg, was re-
quired to balance my bridge.

Reactance-Measurement Range

The reactance range of a noise bridge is
dependent on several factors, including
operating frequency, value of the series
capacitor (C4/C5 in Fig 3), and the range
of the variable capacitor (C, in Fig 1). For
esample, at 10 MHz, the reactance range of
my unmodified bridge is from - 800 Q to
130 (1. This is clearly biased toward the
capacitance side. 1*ve measured similar reac-
tance ranges on other designs.’

You can determine the range of reac-
tances that your noige bridge should cover
from the magnitude of the SWR that you’ll
need t0 measure with the bridge. [ wanted
my bridge to be capable of measuring an
SWR of 5:1, referenced to 50 €2, at 30 MHz.
To do this, the bridge must cover a resis-

tance range of 5 to 250 & and a reactance
range of — 120 to 120 Q. At 10 MHz, this
is equivalent to covering reactances from
— 360 to 360 i}, This measurement range is
nearly achieved in the design shown in Fig
3. (The resistance and reactance ranges,
after modification, are 0 to 220 ¢ and
—400 to 230 {4, respectively, at 10 MHz.
Measurement error is estimated to be
+5 84 1+ 10% of impedance].)

A 20-pF capacitor in parallel with C2.
limits C2's range. | added a RANGE switch
to select reactance measurements weighted
toward either capacitance or inductance.
The zero-reactance point occurs when C2 is
either nearly fyully meshed or fully
unmeshed. The rANGE switch nearly
doubles the resolution of the reactance
readings.

I mounted the switch on the back panel
of my bridge, near the UNKNOWN con-
nector. | also added a larger front panel
and larger knobs to the bridge to achieve
better resolution for the resistance and
reactance readings. A template for the
front panel is available from me for an
SASE.

Calibration

Good calibration accuracy is necessary
for accurate noise-bridge measurements.
Calibration of the resistance scale is
straightforward. To do this, tune the
receiver to a frequency near the center of
the bridge’s range; generally, this is around
10 MHz. Attach the short-circuit load to
the UNKNOWN connector and null the
bridge. This is the rero-resistance point,
and should be marked on the front-panel
resistance scale, The rest of the resistance
range is calibrated, using an accurate
ohmmeter, by measuring the increase in
resistance as variable resistor R2 s
adjusted, and then marking these incre-
ments on the front panel; I marked the
scale at 104} increments.

How you perform the reactance calibra-
tion depends on how you want to read reac-
tances on the bridge. Most of the published
calibration methods provide reactance
readings in terms of capacitance. My
method, however, provides calibration of
the reactance scale in ofms, at a reference
frequency of 10 MHz. The advantage of this
method is that it gives an answer in units
that are most relevant in impedance meas-
urement. The disadvantage of this method
is that the readings must he scaled if the
measurement frequency is something other
than 10 MHz, The equation for perform-
ing this scaling is:

” 10
Xufy = :\“IO T

(Eq 3)
where

f = frequency in MHz

Xujg = unknown reactance at 10 MHz

My reactance-calibration method
requires only a shorted piece of coaxial
cable to serve as a reactance source. (The
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reactance of a shorted, low-loss coaxial
cable is dependent only on the cable length,
the measurement frequency and the cable’s
characteristic impedance.) To calibrate my
bridge, 1 used Radio Shack® RG-8M
because it is readily available, has relatively
low loss, and has an almost purely resistive
characteristic impedance,

Follow these steps to calibrate the
reactance scale:

13 Cut a length of coaxial cable that is
slightly longer than 4 A (246 vy F fouz
about 20 feet for RG-8M). Attach a PL-259
connector to one end of the cable; leave the
other end open-circuited. This cable wil be
used as the calibration standard for the
reactance scale.

2) Coannect the short-circuit load to the-
noise bridge’s UNKNOWN connector and set
the receiver frequency to 10 MHz. Adjust
the noise bridge for a null. Do not adjust
the reactance control after the null is found.

3} Connect the calibration cable to the
bridge’s UNENOWN terminal. Adjusting
only the variable resistor and the receiver
frequency, null the bridge. The receiver
frequency should be less than 10 MHz; if
it is above 10 MHz, the cable is too short,
and vou’ll need to prepare 4 new one.

4) Gradually cut short lengths from the
end of the coaxial cable until you obtain
a null at 10 MHz by adjusting only the
resistance controf. Then connect the cable’s
center and shield conductors at the far end
with a short length of braided cable. Yerify
that the bridge nulls with zero reactance at
20 MHz. My calibration cable turned out
to he 18 feet, 2 inches long.

5) The reactance scale is now ready for
calibration. The reactance of the coaxial
cable {normalized to 10 MHz) can be
calculated from:

f L, £
xilﬂ i RO Iﬁ tan (27{' 4'7))

where
X, = cable reactance at 10 MHz
R, = characteristic resistance of the
coaxial cable
f = frequency in MHz
R, is 52.5 @ for Radio Shack RG-8M.
{Note: all trig functions are in radians.)

The results of Bg 6 have less than 5%
error for reactances less than 300 €1, as
long as the toss in the test cable is less than
(1.2 dB. This error becomes significantly less
at lower reactances (2% error at 300 2 for
a 0.2-dB-loss cable). The loss in 18 feet
of RG-8M is (.13 dB at 10 MHz. Data for
using Radio Shack RG-8M is given in
Table 1.

6) Tune the receiver to the appropriate
frequency for the desired reactance (given
in Table 1, or found using Eq 6). Adjust
the resistance and reactance controls to null
the bridge. Mark the reactance reading on
the front panel. Repeat this process until
all desired reactance values have been.
marked. The resistance values needed to
null the bridge during this calibration

{Eq 6)
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Table

Noise-Bridge Calibration Data:
Coaxial-Cable Method

This data Is for Radio Shack RG-8M cable
cut to exactly ¥ A af 10 MHz; the
reactances (calcufated) correspond to this
frequency:,

X Frequency X,  Frequency
(10 MHz) (MHz) (10 MHz) {MHz)
10 3.318 -10Q 19.376
20 4.484 - 20 18.722
20 5.262 -30 18.048
40 5.838 -40 17.368
50 6.286 - 50 16.701
B0 6.647 -~ G0 16.083
70 6.943 - 70 15.472
80 7.192 - 80 14.936
90 7.404 -g0 14.461
100 7.587 -~ 100 14.045
110 7.746 - 110 13.683
120 7.885 - 120 13.369
130 8.009 - 130 13.097
140 8.119 ~ 140 12.861
150 8217 - 150 12.654
160 8.306 - 160 12.473
170 8.387 - 170 12.313
180 8.460 -~ 180 12.172
180 8.527 - 190 12.045
200 8.588 - 200 11.832
210 8.845 -210 11.831
220 8.697 - 220 11.739
230 8,746 - 230 11,655
240 8,791 - 240 11.579
250 8.832 ~ 250 11.510
260 8.872 - 260 11.446
270 8.908 —- 270 11.387
280 8.942 - 280 11.333
290 8.8975 -290 11.283
300 9.005 -300 11.236
350 9.133 -~ 350 11.045
400 §9.232 - 400 10.905
480 9.311 - 450 10.798
500 9.375 - 500 10.713

procedure may be significant (more than
100 Q) at the higher reactances,

This calibration method is much more
accurate than using fixed capacitors across
the UNKNOWN connector. You can cali-
brate a noise bridge in less than an hour
using this method.

Measuring Coaxial-Cable Parameters with
a Noise Bridge

Coaxial cables have a number of proper-
ties that affect the transmission of signals
through them. Generally, radio amateurs
are mainly concerned with cable attenuation
and characteristic impedance. However, if
you plan to use a noise bridge to make
antenna-impedance measurements, vou
need to accurately determine not just cable
impedance and attenuation, but also elec-
trical length. Fortunately, all of these
parameters are easy to measure with a thoise
bridge that’s been improved as discussed
earlier.

The first parameter that vou need to
measure is the cable’s electrical Iength.
There are a number of ways of expressing

_the electrical length of a cable, the most

cornmon of which is cable length in degrees
at a given frequency. We’ll express cable
length as the frequency at which a cable is
one wavelength long. This length will be
represented by fy. Follow these steps to
determine f, for a coaxial cable:

1} Tune the receiver to the frequency
range of interest. (f), varies slightly with
frequency, so tune as close as possible to
the frequency of interest.) Attach the short-
circuit load to the noise bridge’s UNKNOWN
connector and null the bridge.

2) Disconnect the far end of the coaxial
cable from its load (the antenna) and
connect the short-circuit load in place of
this load. Connect the near end of the cable
to the bridge’s UNKNOWN connector.

3} Adjust the receiver frequency and the
noise-bridge resistance control for a null.
Do not change the noise bridge’s reactance-
control setting during this procedure. Note
the frequency at which the null is found;
call this f,. The noise-bridge resistance at
the null should be reiatively small (less than
20 ).

4) Tune the receiver upward in frequency
antil the next null is found. Adjust the
resistance control, if necessary, to improve
the null; but do not adjust the reactance .
control. Note the frequency at which this
second null is found; this is {fy ; 2}

5) We can now find the value of n and
the electrical length of the cable. (Round n
to the nearest even integer after calculation.)

21,
I Eq )
fas2 — fn (Eq 7.
41
Rl (Eq 8

n

This procedure can aiso be followed
using an open circuit as the termination.
However, the end effects on the open-
circuit PL-259 increase the effective length
of the coaxial cable; this decreases its f;.
If you use an open-circuit cable following
this procedure, n will be an odd number,
Aot an even number,

The characteristic impedance of the
coaxial cable is found by measuring its in-
put impedance at two frequencies separated
by f,/4. This must be done when the cable
is terminated in a resistive load. Character-
istic impedance changes slowly as a func-
tion of frequency, so this measurement
must be done near the frequency of in-
terest. The measurement procedure is as
follows:

1) Place the 50-Q load on the far end of
the coaxial cable and connect the near end
to the UNKNOWN connector of the noise
bridge. {Measurement error is minimized
when the load resistance is close to the
characteristic impedance of the cable. This
is the reason for using the 50-Q load.)

2) Tune the receiver approximately f,/8
below the frequency of interest. Adjust the
bridge resistance and reactance controls to
obtain a null, and note their readings as
R(fy and X(f). Remember, the reactance



measured on the front panel must be scaled
to the measurement frequency.

3) Increase the receiver frequency by ex-
actly f5/4. Again, null the bridge and note
the readings as R(f + f,/4) and X(f +
f,/4).

4) Calculate the characteristic impedance
of the coaxial cable using Eqs 9 through 14,
A scientific calculator-is helpful for this.

R = R() x R + £/4)

- X{f) x X(f+£,/4) (Eq 9
X = R(f}y = X(f + f{,/4) +

X(0) X R + f,/4) (Eq 10)

Z =R+ X2 (Eq 11}

Ro = vZ cos (-,1,— tan-! [-}R‘:]) (Eq 12)
1, X

Xo = VZsin (7 tan-1 [‘R’]) {Eq 13)

Zo = Ro+JXp {Eq 14)

From taking measurements on a number
of types of coaxial cabie, 1 found that
nominal 50-Q cables have characteristic
resistances between 45 and 60 £, and
characteristic reactances between —2 and
~10 €.

Cable loss can be measured once the
cable’s electrical length and characteristic
resistance are known. The following proce-
dure allows you to measure the cable loss
every f3/4 in frequency. Loss between
measurement points can be interpolated
with reasonable accuracy. This procedure
employs a resistor-substitution method,
and provides much better measurement
accuracy than that achieved by directly
reading the resistance from the noige-bridge
scale.

I} Determine the approximate frequency
at which you want to make the loss measure-
ment by using

f=n % /4 (Eq 15)

where n is any positive integer.

2 H n is odd, leave the far end of the
coaxial cable open circuited; if it is even,
connect the short-circuit load to the far end
of the cable. Attach the near end of the
cable to the UNKNOWN connector on the
noise bridge.

3) Set the noise bridge to zero reactance.
Tune the receiver frequency and the noise
bridge resistance to find the null.

4) Connect the variable-resistance ioad to
the UNENOWN terminal on the noise bridge.
Without changing the resistance setting on
the bridge, adjust the load resistor and the
bridge reactance to obtain a null.

5) Remove the variable-resistance load
from the bridge’s UNKNOWN terminal and
measure the load’s resistance using an
ohmmeter that’s accurate at low resistance
levels. Refer to this resistance as R;.

6) Calculate the cable loss in decibels
using

£ = 8.69
af = B.6Y -~
Ry

As an example of this method, let’s
calculate the parameters for a 74-foot
length of Columbia 1188 (an RG-58-
equivalent cable), We'll make these calcu-
Iations near the 10-meter band.

With a short-circuit load on the far end
of the cable, we measure nulls at 24.412 and
29.353 MHz. This corresponds to an n of
10, an £ of 9.765 MHz at 24,412 MHz,
and an f, of 9.784 MHz at 29.353 MHz.
With a 50- load on the far end of the cable,
we then make the following resistance
and reactance measurements, ceitered at
28 MHz:

f = 26777 MHz
R(f) = 64 §
X{f) = -22Q
f+ /4 = 29,223 MHz
R(f + f/4) = 500
X(f+ i,/ = ~24Q
This corresponds to a characteristic
impedance of:

Ry = 56.6 1
X, = ~830
Zy = 56.6 — /8.3 0

(Eq 16)

I

The input resistance of the cable is 12.1 9
with a short-circuit load on the far end of
the cable at 29.353 MHz; this corresponds
to a loss of 1.85 dB.

Using 2 Noise Bridge to Measure the
Impedance of an Antenna

The impedance at the end of a transmis-
sion line can be easily measured using a
noise bridge. What we really want to
measure, though, is the impedance of the
antenna—that is, the impedance of the load
at the far end of the line. There are several
ways to handle this.

1) Measurements can be made with the
noise bridge at the antenna, This is usually
not practical because the antenna must be
in its final position for the measurement to
be accurate. Even if it can be done, making
such 2 measurement is certainly not very
convenient.

2) Measurements can be made at the end
of a ¢coaxial cable—if the cable length is an
exact integer multiple of Y A. This
effectively restricts measurements to a single
frequency. Measuring the impedance of an
antenna across an entire amateur band using
this method results in significant errors.

3) Measurements can be corrected using
a Smith chart, as described in The ARRL
Antenna Book.* This graphical method can
result in reasonable estimates of antenna
impedance—as long as the SWR is not too
high and the cable is not too lossy.
However, it doesn’t compensate for the
complex impedance characteristics of real-
world coaxial cables. Also, compensation,
for cable loss can be tricky to apply. These

problems, too, can lead to significant errors.

4) Lastly, measurements can be corrected
using the transmission-line equation, as dis-
cussed in the Appendix. The transmission-
line eguation can be solved using only a
scientific calculator, but this is rather
tedious to do if more than a few data points
are taken. A better method is to use a
programmable calculator or personal com-
puter to perform the calculations. (1 have
listings for a BASIC program and an
HP-41C calculator program to perform
these calculations. These listings are avail-
able from me for an SASE.) I feel that this
is the best method for calculating antenna
impedances from measured parameters.
But it has the disadvantage of requiring
that you measure some of the antenna’s
feed-line characteristics beforehand—
measurements for which you’ll need to
have access to both ends of the feed line.

The procedure for determining antenna
impedance is to first measure the electrical
length, characteristic impedance, and at-
tenuation of the coaxial cable connected to
the antenna. After making these measure-
ments, connect the antenna to the coaxial
cable and measure the input impedance of
the cable at a number of frequencies in the
antenna’s operating-frequency baad. Then,
use these measurements in the transmission-
line equation to determine the actual an-

" (enna impedance at each frequency.

Table 2 and and Fig 5 give an example
of such a calculation. The antenna used for
this example is a 10-meter inverted V about
30 feet above the ground. The legs of the
antenna are separated by a 120° angle.
Each leg is exactly 8 feet long, and the
antenna is made of no. 14 wire. The feed
line is the 74-foot length of Columbia 1188
characterized earlier.

See Fig SA. From this plot of impedance
measurements, it is very difficult to
determine anything about the antenna.
Resistance and reactance vary substantially
over this frequency range, and the antenna
appears to be resonant at 27.7, 29.0 and
29.8 MHz.

The plot in Fig 5B shows the true antenna
impedance. This plot has been corrected for
the effects of the cable using the trans-
nission-line equation. This plot shows that
the antenna’s true resistance and reactance
both increase smoothly with frequency.
The antenna is resonant at 28.8 MHz, with
a radiation resistance at resonance of 47 {1
This is just about what you'd expect from
an inverted V.

When doing these conversions, you must
be careful not to make measurement errors.
Such errors introduce more errors into the
corrected data. This problem is most signifi-
cant when the transmission line is approxi-
mately an odd multiple of a guarter wave-
length long and the line SWR and/or attenu-
ation is high. Measurement errors are prob-
ably present if small changes in the input
impedance or transmission-line characteris-
tics appear as large changes in antenna
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Table 2
Impedance Data for inverted-V Antenna

Freqg X, @ 10 Mhz X, an
{MHz) (oﬁms) {ohms) {ohms} (ohms)
270 44 85 s 24
272 60 a5 349 26
274 75 85 30 A0
276 90 40 145 32
27.8 40 -20 ~7e 35
28.0 75 ~ 58 -207 38
282 65 - G5 -23.0 40
284 56 - 52 -18.3 44
286 50 - 40 -140 44
288 48 ~20 -69 47
28.0 &0 0 00 52
282 A5 20 68 &7
2804 64 30 10.2 63
296 7B 20 68 75
288 85 0 0 78
300 90 - 50 ~16.7 89

X
(ohms) Fig 5—Impedance plot of
- 65 an invertad-V antenna cut
—56 tor 29 MHz. At A, a piot of
51 impedances. measured
-4 using the noise bridge, at
-84 the end of a 74-foot length
—24 of Golumbia 1188 coaxial
-18 cable. At B, the actual
12 antenna-impedance plot
-8 ({found using the
1 transmission-line equation
8 to remove the effects of the
15 transmission line).
21
26
30
33

Uniinown impedance

impedance. If this effect is present, it can
be minimized by making the measurements
with a transmission line that is approxi-
mately an integer multiple of % A long,

Conclusions

In this article, I've showed how to sub-
stantially increase the accuracy of an R-X
aoise bridge and how to use such a bridge
to measure the characteristics of coaxial
cable and to measure MF, HF and VHF
antenna impedances. A number of other
useful impedance measurements <an be
made with noise bridges, including com-
ponent impedances. For instance, the
improved noise-bridge I’ve presented here
is sensitive enough to measure the induc-
tance of a 1-inch length of wire at 30 MHz.

[ hope that others will use this informa-
tion to prepare hetter articles for (JS7. In
particular, it would be valuabie for antenna
designs published in future issues of QST
to include measured radiation-resistance and
-reactance curves. The improved noise-
bridge design discussed here makes that
possible—at relatively low cost.

Notes

1B, Hale, ad, The 1988 ARRL Handbook
{Newington: ARRL, 1988), pp 2-22 through 2-29.

2L, Wolfgang, ed, The ARRL Extra Class Licensa
Manual, 3rd ed (Newington: ARRL, 1988),
Chapter 5.

3J. Balrose, “RX Noise Bridges,” QST, May 1988,
pp 34-35, 39,

3, Hall, ed, The ARRL Antenna Hook, 15th ed.
(Newington: ARAL, 1988), Chapter 28,

3S. Ramo, J. Whinnety and T. Van Duzer, Flelds
and Waves in Communication Electronics, Jan
1967, Chapter 1.

APPENDIX

The impedance transformation that occurs
when a signal propagates on a transmission line
can be soived either graphically (using a Smith
chart) or numerically, (using the transmission-
line equation). The transmission line may be
either open-wire line or coaxial cable. With the
advent of personal computers, calculating
impedance transformation in a transmission ling
is mare easily and accurately done by numerically

a2 1L E

salving the transmission-line equation than by
using the Smith chart, The impedance transfor-
mation along a transmission line is given by”

Zy coshiyl) + Zosinh(0)

7, = 7
T M Zgcosh (v8) + Zpsinhiyd)

} earm

where

Z, = input impedance of the transmission line

Z, = characteristic impedance of the trans-
mission line

= load impedance ai the end of the trans-

‘mission line

! = length of the transmission line

v = complex propagation constant (y = « +
JB8}

o = aftenuation constant in nepers per unit

length (1 neper = .69 dB)

B = phase constant in radians per unit length
The impedances and the propagation constant
may be complex numbers. The complex hyper-
holic sine and cosine may be found hy

sini(af + B = cos(@l) sinh(cf)

+ Jjsin(B) cosh{et) (Eq 18)
coshiod + 30 = cos(3) coshiad)
+ fsin(BE6) sith(ef) (Eq 1%
i .. ot
sinh(af) = it (Eq 20)
pula g-uf
cosiilaf) = T (Eq 2D

F

For finding the load impedance {with a known
transmission-line input impedance), the
transmission-line equation i best written as

( Zgosh(l) — Zsinh{yd) §  (Eq 22)

! Z,cosh(f) — Zginh{)

Most antenna measurements are made through
a fixed length of coaxial cable, Therefore, we'll
assurme that of is a single unit that we’ll call the
attenuation of the cable. This is commonly
measured in decibels, but must be converted to
nepers for use in the transmission-line equation.
‘The phase constant can be expressed as a function
of frequency and the length of the transmission
fine by:
BE =

2

(Eq 23}
f,
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f = frequency of operation
f,, = frequency at which the transmission line
i5 1 electrical X long

A shorted transmission line is used to measure
fy. To do this, find a trequency at which the
transmission line has zero reactance and a low
resistance (less than the characteristic resistance
of the transmisston line). We'll call this frequency
f,. Increase the frequency uniil the next zero-
reactance, low-resistance point is found. We'll
call this f, , ,. (The n indicates the number of
quarter wavelengths that are present on the trans-
mission line; n is always an integer.)

R
n= ———— {Eq 24)
fn+2" fn
where n= 2, 4, 6,.
. 4 tﬂ
]

The value of f, calculated in Eq 25 assumes
that the transnuss:on fine has a nonreactive char-
acteristic impedance. This is generally not true,
hut Eq 25 is accurate nonetheless; it yields an error
of less than 2.5% for a transmission line with lass
than 3 dB loss and a reactive characteristic-
impedance component of less than 10 €.

Transmission-line characteristic impedance is
almost always complex. Good coaxial cable has
a very small reactive characteristic-impedance
component (on the vrder of a few ohms). Cable
characteristic impedance is most easily calculated
by placing a load at one end of the cable and
measuring the impedance at the other end at two
frequencies separated by i/ /4. The input
impedance of the cable is then

(Zy cosh{vf) + Zgsinh(y€))
Zoeoshiyh) + Z sinh(t)

{Eq 26}
Z( = 7y

(continued on page 52)
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Product Review
Yaesu FT-747GX MFK/HF Transceiver

Reviewed by David Newkirk, AK7M

The FT-747GX is Yaesu's entry n the field
of what | call **tune and talk’ ham gear—
communications equipment in which secon-
darv features (read: frifls) and rarely used con-
trols don 't hide the basic radio performance
necessary to communicate effectively from
Paint A to Point B. Does the FT-747GX suc-
ceed in its mission? Yes, and then some.

FT-747GX Features

The FT-747GX receives from 100 kHz to
29.999975 MHz, has two ““VFOs”" (actually
tunable memories) and 20 lithium-cell-backed
memories, and transmits LSB, USB, CW,
AM and (optionally) FM at 100 W PEP on
all Amateur Radio bands within this range.
The FM unit was not tested for this review.

The FT-747GX comes with three [F filters
as standard; narrow and wide 1F bandwidths
are available in the CW and AM modes. The
7478 |F filters are applied as follows; SSB,
CW wide, AM narrow: 2.2 kHz at — 6B and
5 kHz at 60 dB; CW narrow: 0.5 kHz at
-6 dB and 1.8 kHz at —60 dB; AM wide:
6kHzat —~6dBand 14 kHz at — 50dB, The
*747 does not have an “RF gain™ control,’
{F-shift control, speech processor or provi-
sions for connecting a transverter, Only push-
to-talk (PTT) transmit-receive (TR} switch-
ing is available during 85B, AM and FM
operation; “‘semi-break-in>’? and MOX TR
switching is available for CW,

The review FT-747GX came with an
Jperating manual, a fused de power cord, two
20-A fuses and an MH-1B8 hand scanning
microphone. | powered the transceiver with
4 Yaesu FP-TSTHD power supply.

Construction

The FT-747GX is amazingly lightweight for
its size. As soon as | discovered this, 1 took
off the *747"s cover to see what was inside.
Most of the *747's electronics are contained
on three circuit boards. One board—the Main
Unit—is parallel with the rig’s bottom cover
and does the '747’s small-signal amplification,
conversion, filtering and detection chores,
(Several small daughterboards, including
noise blanker and crystal-filter units, are
mounted on the Main Unit.) Anocther
hoard—the Local Unit—contains the *747's
signal-generation {LO, BFQ and so on) and
PLL circuitry; this is mounted along one side
of the Main Unit. The third major circuit
board, the Display Unit, is mounted on the
back of the 747G X s front panel; it contains
the FT-747GXs microprocessor, display, dis-
play driver and audio-power-amplifies cir-
cuitry. Most of the "747GX’s tront-panel
controls are mounted on this board.

TNotes appear on p 52,

The FT-747GX’s RF-power-amplifier
circuitry is contained in a die-cast aluminum
module. [f you’ve already ogled an
FT-747GX and wondered where its heat-sink
fins are, they're inside this module! The RF-
power-amplifier module includes a squirrel-
cage fan that pulls air into the left side of the
"147GX, blows the air past {through) the heat-
sink fins and out the louvered back end of
the module. The fan, which comes on in
response to heat-sink heating, is moderately
loud.

The FT-747GX s three-piece cabinet is, 1
think, something new to MF/HF ham radio
gear: 1t's made eatirely of metalized plasiic,
and is held together by two black-anodized
aluminum extrusions that slide into place
along the transceiver's sides.

What continues to amaze me about the
FT-747GX is that about one third of its
volume is air! Yaesu has packed a lot of radio
performance into the FT-747GX’s few circuit
boards and R power **brick.”

Controls and Connectors

S0 intuitive is the FT-747GX's control
system that | can combine a tour of the *747°s
controls and connectors with discussion of the
rig’s functions.

Front Panel

Meter. The FT-747GX"s illuminated front-
panel meter serves as a redative signal-strength
(5) meter in receive, and a relative power-
output meter in transmit. The S scale i
calibrated from | to 9 {white) ta about *:
scale;  above this level, signal strengih is
indicated in decibels over 39 (red). The white
PO scale is calibrated from linear units from
0 to 10.

Below this, the *747's push on, push off

Table 1

FT-747GX Tuning-Step Size v Mode
Modea FAST On FAST Off
S8BI/ICW 2.5 kHz 25 Hz
AM 10 kHz 1 kHz
FM? 12.5 kHz 5 kHz

t with optional FM boatd.

POWER switch makes and breaks the rig’s de
supply connection,

The FT-747GX’s eight-pin Mic jack
includes connections for microphone andio,
chassis common, and push-to-talk (PTT) TR
switching, and wmicrophone-mounted wp,
DWN and ST tunings memory-scan-controb
buttons.

The FT-747GX’s PHONES juck allows con-
nection of stereo or monaural headsets via a
i -inch-diameter plug.

Amazingly, there's a tiny fronr-panel
speaker between the FT-747GX" PHONES
Jack and tuning knob. (The FP-757THD power
supply contains a larger front-panel speaker
that’s easily connectable to the *747 by means
of the speaker plug at the end of the FP-757'<
power cable.i

Tuning knob, At just under 1-7/8 inches
in diameter, the FT-747GX s lightweight,
rubber-sidled tuning control is easy to grip.
The knob action is defented; that is, it rotates
through a series of gentle hestations, euch of
which is accompanied by a soft click—some-
what like a detented rotary switch, but requir-
ing much less torque. [*m about as curmudg-
eonish as eyuipment reviewers come, and |
can’t find fault with the FT-747GX’s detented
tuning feel. It's not bad, it's just different,
(I’d like Yaesu to add a finger hole to the
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Table 2

Yaesu FT-747GX Transceiver, Serial No. 8D040384

Manufacturer's Claimed Specifications
Frequency coverage: Receiver, 100 kHz to

29,989 MHz, transmitter, 1.5-1.9998, 3.5-3.9999,

7.0-7.4994, 10.0-10.4999, 14.0-14.4999,
18.0-18.4899, 21.0-21.4999, 24.5-24.9999,
28.0-29.9999 MHz,

Modes of operation: LSB, USB, CW, AM, FMt

Frequency display: Not specified.

Frequency resolution: Not specified.

Power requirement: 13.5 V d¢ 1 10%,
19 A at 100 W output

Transmitter

Transmitter output power: 8SB, CW and FM™:
100 W PER/DC; AM: 25 W, carrier.

Spurious signal and harmonic suppression:
Harmonic: better than 50 dB; non-harmonic:
better than 40 dB.

Third-order intermodulation-distortion products:
Better than —25 dB at 100 W PEP output.

CW-keying waveform: Not specified.

Transmit-receive turnaround time {PTT release
1o 90% audlo output with an 39 signat):

Mot specified.

Receiver

Receiver sensitivity:
SSB and CW: {CW bandwidth not specified)
for & t0-dB (S + N)/N ratio, 0.5 ¢V from
0.5-1.5 MHz (0.1-0.5 MHz not specified) and
0.25 uV above 1.5 MHz.

AM: (bandwidth not specified) for a 10-dB
{8+ N)N ratio, 2 aV from 0.5-1.5 MHz
(0.1-0.5 MHz not specified) and 1.0 pV above
1.5 MHz.

FMT: 0.7 uV for 12 dB SINAD above 28 MHz.
Receiver dynamic range: Not specified,

S-meter sensitivity (uV for §-9 reading):
Not specified.

Squelch sensitivity: SSB/CW/AM: 4.0 V from
0.5-1.5 MHz, 2.0 xV above 1.5 MHz; FMt:
0.32 uV.

Receiver audio output: More than 1.5 W at 10%

total harmonic distortion (THD) intc an 8-Q load.

Color; Gray.

Size (height, width, depth):
3.7 x 9.4 x 8.4 inches.

Weight: 7.25 |b.

tRequiras installation of optional FM board.

Measured in the ARRL Lab

Reaceiver, 100 kHz to 29.999975 MHz;
transmitter, as specified plus an
additional 75 Hz at the upper end of
gach range.

As specified.

B-digit, amber-backlit LCD.

Display, 100 Hz. Actual tuning resolution
varies with mode and tuning speed
as shown in Table 1.

At 13.5 V de and 14.2 MHz, 17 A for
95.6 W output and 1.09 A during
receive at full audio output.

Transmitter Dynamic Testing

CW: 90.0 to 97.9 W PEP, depending
on band; SSB, 98.4 to 105.8 W PEP
depending on band; AM: as specified;
FM not tested.

See Fig 1.

See Fig 2,
See Fig 3.

19 ms.
Receiver Dynamic Testing

Minimum discernible signal (noise floor)
with “CW narrow’’ filter
1.0 MHz: 136 dBm
3.5 MHz: - 136 dBm
14 MHz: - 136 dBm
“AM wide” filter, with test signal 30%
modulated with a 1 kHz tone;
1.0 MHz: ~120.5 dBm (0.21 4V}
3.5 MHz: -118.5 dBm (0.30 V)
14 MHz: - 119.5 dBm {0.24 p\)
FM not tested.

Blocking dynamic rangeft:
3.5 MHz: 108.5 dB
14 MHz: 120 dB
Two-tone, third-order intermodulation
distortion dynamic rangett:
3.5 MHz: 90.0 dB; 14 MHz; 92,0 dB
Third-order input intercept:
3.5 MHz: -1 dBm; 14 MHz: +2 dBm
34 4V at 1 MHz, 32 4V at 14 MHz,
35 uV at 28 MHz.
At 14.2 MHz: Min, 1.7 4V; max,
2800 uV; FM not tested.

1.76 W into 8 O at 10% THD.

ttBiocking dynamic range and third-order IMD dynamic range measurements were made at
the ARRL Lab standard signal spacing of 20 kHz.
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Fig 1—Worst-case spectral display of the
Yaesu FT-747GX. Horlzontal divisions are
a@ach 10 MHz; vertical divisions are sach
10 dB. Output power is approximately 100
W at 10.15 MHz. All harmonics and
spuricus emissions are at least 54 dB
below peak fundamental output. The
FT-747GX complies with current FCC
specifications for spectral purity.

Fig 2-—Spectral display of the Yaesu
FT-747GX during two-tone intermodulation
distortion (IMD) testing. Third-order
products are approximately 32 dB below
PEP output, and fifth-order products are
approximately 45 dB down. Vertical
divisions are each 10 dB; horizontal
divisions are each 2 kHz. The transceiver
was being operated at 100 W PEP output
on 14.2 MHz.

Fig 3—CW-keying waveform for the Yaesu
FT1-747GX in the semi-break-in mode. The
lower trace is the RF envelope; the upper
trace is the actual key closure. Each
horizontal division is 10 ms. Note the
shortening of the first dot after key closure,



*747's tuning knob, though.)

Display. The FT-7T47GX's amber-backlit
liquid-crystal display (LCD) is easy to read
and presents the current operating frequency
to the nearest 100 Hz, {In transmit, the fre-
quency displayed is the carrier frequency; in
receive, the frequency displayed is the carrier
frequency For incoming signais centered in the
*747s 1Fs.) In addition to frequency, the
FT-747GX’s LCD displays the number of the
current memory channel and includes BAND,
SCAN, SPLIT, VFO A, VFOQ B, CLARifier,
BUSY (receiver unsquefched), dial LOCK,
FAST tuning, MR (memory recall), LSB,
USB, CW, AM, FM, NARrow filter and
PRIority channel annunciators.

CLARifier. Pressing this button turns the
FT-747GX’s tuning knob into 2 +:9.975-kHz
receiver-incremental-tuning (RIT) control that
does not change the transceiver’s transmitting
frequency. The frequency display registers the
effect of clarifier tuning as appropriate.
Notes: (1) the clarifier tunes in 25-Hz steps
regardless of the FT-7475 operating mode;
(2) during VFO A/B operation, the *747's
clarifier circuit “remembers™ the clarifier off-
set after CLAR has been turned off only if the
tuning knob is not fouched; and (3) the clari-
fier functions during memory recafl opera-
tion; switching memories with the clarifier
turned off does not clear the clarifier offset.

Pressing b LOCK disallows adjustment of
the FT-747GX’s operating frequency by
means of the tuning knob.

>MODE <, a ‘“‘rocker button,” selects the
FT-747GX’s operating mode. Pressing the <
or > end of the button “‘moves” the mode
choice [eft or right through the LCD’s mode
annunctators, Depending on the setting of an
internal switch (switch 501 on the
FT-747GX’s Main Unit circuit board), the <
MODE > button also selects the FT-747GX’s
automatic-gain-control (AGC) decay rate:
slow in SSB and AM, and fast in CW and
FM. Moving 801 from its factory setting sets
the *747°s AGC decay to slow in all mades.

NAR selects the appropriate *‘narrow’’ IF
filter during CW and AM reception. The
LCD’s NAR annunciator darkens when the
NAR button is pressed and when FM
operating is selected (just in case an
FT-747GX user might think that the 747 can
do other than narrowband FM, I guess!).

VFO MR, another rocker button, actually
switches between zitree states: VFO A, VFO
B and memory-recall operation. Pressing the
VFO end of the switch toggles between VFQs
A and B, and allows the microphone up,
DWN and FST buttons to be used for fre-
quency slewing. Pressing the MR end of the
switch selects the current memory channel,
turns the tuning knob into a memory-channel-
select switch and allows the microphone UP,
pwN and FST buttons to control memory
selection and scanning.

Memories—the concept, not a control, The
FT-747GX’s 20 memories, each of which
stores frequency, mode and IF-bandwidth
choice in CW and AM, are tunable +9.975
kHz by means of the clarifier function. The
*747's operating mode can be altered by
means of the < MODE > button; frequency

and mode shifts made during memory-recall
operation caunot be written into the memory
channel involved, however. The ™747's
memories can be written to only from VFOs
A and B (or via computer control). All but
memories 18 and 19 are capable of storing fre-
quency splits (see next item).

SPLIT. Pressing this button displays the
LCD SPLIT annunciator, activates split-
frequency operation (that is, transmission on
one VFO and reception on the other) and
selects the current VFO as the receive VFO,
The FT-747GX’s split-frequency feature can
operate between any two frequencies covered
by the *747GX as long as the transmit fre-
quency falls in one of the rig’s ““transmit
bands” (see Table 2).

VFQ > M. Pressing this button during
reception on VFO A or B (1} writes the
current frequency and mode (and split, if
selected, when the current memory channel
is not 18 or 19) into the current memory chan-
nel during VFQ A or VFO B operation; or
{2} toggles scanning lockout of the current
memory channel during memory recall
operation.

M > VFO. Pressing this button during
reception on VFO A or B, or during memory-
recall reception, transfers the contents of the
current memory channel to the current VFQ
(or to both VFOs, if the recalled memory
channel contains a frequency split),

PRI-M. Pressing this button during VFO
operation darkens the LCD spLIT annuncia-
tor and causes the FT-747GX to check the
current memory channel for activity every 4
seconds or so. For this to work properly, the
"747’s sqQL (squelch) control must be
advanced just enough to mute the receiver
during reception on the memory channel,

EAST toggles the FT-747GX between fast
and slow tuning and band-change rates (that
is, between larger and smaller tuning and
band-change steps). The tuning rate selected
depends on the FT-747GX’s operating mode
as shown in Table 1. The step sizes shown in
Table 1 eguate to tuning rate as follows:
25 Hz = 1.25 kHz/rev of the tuning knob;
2.5 kHz = 125 kHz/rev; 1 kHz = 350
kHz/rev; 10 kHz = 500 kHz/rev. That works
out to one step for cach of the 50 clicks made
by the tuning knob through one rotation, Be-
cause the review FT-747GX did not contain
the optional FM unit, [ can only surmise that
this step-per-click rate holds for FM tuning
with the *747; if this relationship holds, 12.5
kHz = 625 kHz/rev and § kHz = 250
kHz/rev, The band-change rate is 500 kHz/
click with FasT off and 5 MHz/click with
FAST on.

BAND. Pressing this bution turns the
FT-747's tuning knob and mike keys (DWN,
EST, UP) into band switches, causes the LCD
BAND annunciator to flash and starts a
timer that senses tuning knob and mike-key
activity. Band-change input from the tuning
knob and mike keys changes the *747’s fre-
quency display, but the 747 doesn’t actually
move to the selected frequency until BAND is

pressed a second time. This is where the timer
comes in: The band-change function times out
without effect if band-change input is absent

for more than about 4 seconds.

Aside from its tuning knob, the FT-747GX
has four rotary controls; these are arranged
irn two concentric pairs. The pairs comprise
AF gain and SQL, and MIC and DRIVE. MIC
adjusts the microphone-input level during
SSB and AM operation. (The *747's mike gain
is fixed during FM operation.} DRIVE adjusts
the carrier level during CW, AM and FM
transmission and is nonfunctional during SSB
operation. As measured in the ARRL Jab,
DRIVE reduces the FT-747GX’s output from
maximum down to about 50 mW.

ATT, NB and MOX are push-on, push-off
latching buttons. ATT selects or deselects a
20-dB RF attenuator during receive; a green
LED lights behind a window in the ATT but-
ton when the attenuator is in use. NB turns
the *747's noise blanker on and off, mMOX
(manually operated switch) puts the
FT-747GX into the transmit mode; a red ON
AIR LED behind the 7475 dial escutcheon
(between the meter and LCD) lights when the
transceiver is switched into transmit.

Rear Panel

The FT-747GXs rear-panel connectors and
controls include;

cAT. This 6-pin DIN jack allows computer
control of the FT-747GX by means of Yaesu’s
CAT (Computer Aided Transceiver) control
system. The CAT connector lnes carry serial
data in and serial data out; PTT and AGC
signals; and a ground connection. One pin is
unused.

CAR ADJ, Despite their accessibility, these
three BFO/carrier-oscillator frequency con-
trols (Cw. USB, LSB), are not intended for
routine adjustment by FT-747GX owners.

+ 13.5V. According to the *747°’s Opera-
ing Manual, this phono jack sources 13.5 V
dec at 200 mA “‘for powering aceessories.”

EXTSP, a 1/8-inch phone jack, allows con-
nection of a 4- to 16-11 speaker.

KEY, a ¥4-inch phone jack, allows connec-
tion of a key or keyer. The open-circuit vol-
tage of the FT-747GX’s keying circuit is 13,
negative ground; 0.7 tb 1 mA flows in the key-
ing line when the circuit is closed.

AF OUT, a phono jack, sources fixed-level
ET-T47GX receiver audio at 50 mV, peak, at
an output impedance of 10 k. This jack is
suitable for connection to a digital-communi-
cations processor, tape recorder, phone patch,
audio equalizer or external audio amplifier.

EXT ALC, a phono jack, accepts automatic-
level-control (ALC) voltage (0 to -5, posi-
tive ground) from an e¢xternal power
amplifier.

BTT. a phono jack, affords access to the
*747°s PTT line.

BAND DATA, an 8-pin DIN jack, sources
band-data and control signals for Yaesu’s
FC-757AT and FC-1000 antenna tuners, and
the FL-7000 amplifier. Pin 6 of this jack pro-
vides access 1o a transistor capable of switch-
ing 150 V dc at 1.5 A, negative ground, for
control of an external power amplifier.
Amplifiers with switching requirements out-
side this voltage/current range can be con-
trolled via Yaesu’s optional FRB-757 relay
box.
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e 13.5v, a chassis-mount, four-prong
TRW/Cinch/Jones-style plug, is the FT-
T47GX's power-input connector. Judging by
the speed with which they tarnish, the pins
are silver-plated.

GND, a binding post with a knurled,
captive nut, allows the FT-747GX to be
grounded by a means independent of power-
supply and antenna grounds.

ANT, a single-hole-mount 50-239 connec-

_ tor, serves as the *747's RF input/output con-
nector. Check this connector for tightness
from time to time if you connect and discon-
nect antennas often: the ANT jack on the
review *747 loosened after a few weeks of
multioperator use and had to be retightened
several times during the review period.

Internal Adjustments

Aside from its AGC switch, the FT-T47GX
has four internal controls, These are: (1)
VR1013, which adjusts the hold-in time of the
FT-747GX’s keyed TR switching for CW
operation (set VR1013 for minimum delay if
you want the 747 to return receive instantly
on release of the MOX button); (2) S02, which
enables inhibition of FT-747GX transmission
by an external device via the *747's RAND
DATA jack; (3) the sidetone level control
{VR08), which is accessible through a hole in
the *747"s bottom cover; and (4) the memory
backup switch (519, also accessible through
@ hole in the "747’s bottom cover), which dis-
connects the FT-747GXs lithium memory-
backup cell to clear ail memories or *if you
plan to store the transceiver for a long time
without power connected.”

FT-747GX Performance

L.ooking over what i've written so far, |
realize that using the FT-747GX is easier done
than said! In my opinion, most FT-747GX
users will be able to figure out how to use all
of the on-board features within half an hour,
{If vou stoop to opening the FT-747G:X
COperating Manual --which I suggest vou do
because |1] the manufacturer recommends it
and {2] the manual is well-written and accom-
plishes its mission picasantly—you’ll be up
and running that much faster.) Table 2 shows
the results of ARRL lab tests on the review
FT-147GX.

W operation is straightforward with the
FT-747GX: Tune in the station you want to
work and press your key! The DRIVE control
allows smooth controf of the *7T47GX’s output
power in this mode; it’s easy to set the trans-
ceiver’s output to the QRP (5 W or less) level
by this means, for instance. The FT-747GX’s
AGC system, though simple, works admirably
for CW in its slow gnd fast decay modes:
AGC-attack popping does not occur, even on
very strong signals. This Is important in the
absence of an RF-gain control. My most
memorable FT-747GX CW QS0: Working
VK9 on 30 meters with my indoor {apartment)
antenna!

S8B performance. To test the *747GX in
this mode, I used the transceiver to put
WIAW on the air in the 10-meter Novice/
Technician SSB segment. After surviving to
QSL the eighty-odd contacts that ensued—if

36 5T
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Fig 4—S8pectral displays of the Yaesu
FT-747GX transmitter output during
composite-transmitted-noise testing. Power
output: 100 W at 14 MHz (at A) and 100 W
at 3.5 MHz (at B). Each vertical division is
10 dB; each horizontal division is 2 kHz.
The scale on the specirum analyzer on
which these photos were taken is cali-
hrated such that the log reference level
(the top horizontal line on the scale in the
photos) represents -- 60 dBc/Hz, and the
baseline is — 140 dBc/Hz. Composite noise
levels between —60 and - 140 dB¢/Hz
mnay be read directly from the photographs.
The carrier, which would be off the left
gdge of the photographs, is not shown.
The photographs show noise at frequencles
2 to 20 kHz offset from the carrier.

you’ve ever heard me work voice, you know
why | say surviving—! can say that the
FT-747GX works well on phone. The rig’s
AGC works as well on SSB as it does on CW.
Every ham I asked for an andio-quality report
told me that the '747GX’s transmit audio
sounds fine. Some rigs ““FM’” on SSB voice
peaks when used in situations where the de
supply voltage drops below the manufacturer-
specified range; I heard no trace of FMing in
the FT-747GX down to 11 V, the lowest
supply voltage I tried.

Rough Edges

Yaesu's options for powering the
FT-747GX, the heavy-duty FP-757GX (price
class, $270) and the light-duty FP-700 (price

class, $220) are expensive, considering what
they provide for their cost. Careful shopping
may net you lower-cost alternatives to the
Yaesu supplies.

As Fig 3 shows, the FT-747GX’s keyed TR
switch truncates the first Morse-code element
sent. This didn’t bother me because my ina-
bility to tolerate any form of delayed-hold-
in, keyed TR switching had me reaching for
the *7T47GX's MOX button every time! For
hams who prefer to use delayed-hold-in,
keyed TR switching instead of MOX, though,
the FT-747GX’s **short first dot’ may be an
annoyance.

The FT-747GXs sidetone cannot be heard
without putting the rig into transmit. The
FT-747GX Operating Manual declares that

To practice sending C'W, just set the
prIVE control fully counterclockwise., Now,
closing the key will generate the sidetone but
no signal will be transmitted.

—but the second statement in the second
sentence of this excerpt is not true. Turning
the FT-747GX’s DRIVE contro! fully counter-
clockwise reduces the *747’s RF output to
minimum, but the rig still puts out a signal—
about 530 mW of RF, depending on the band.
Because of this, don’t assume you can’t be
heard when you set your FT-747GX's drive
to minimum; QRP enthusiasts work the world
at the 50-mW leval all the time. If you want to
adjust your keyer or practice sending code with
the FT-747GXs sidetone without transmitting,
tune to a frequency outside the transmitter
ranges listed in Table 2. When you set the 747
to such a “no-transmit’ frequency and press
MOX, the 747 emits two audio error beeps
and displays .Err.—and allows you to listen
to the sidetone without transmitting anvthing,
To simplify this operation, write a no-
transmit frequency to ume of the *747s
memory channels and return to it when you .
want to adjust your keyer or practice sending.

The FT-747GX’s receive-audio chain cuts
high audio frequencies to a considerable
degree, On CW, such a response is fine; the
test FT-747GX exhibits a “CW narrow”’
audio bandwidth of 490 Hz at -5 dB—a
passband width on par with that of the rig’s
300-Hz CW filter. SSB is a different story:
The overall SSB receive bandwidth of the test
FT-147GX 15 only /246 Hz at ~6 dB
--with & 2.2-kHz-wide IF filter in line! On
AM, the FT-T47GX’s receive audio is just
plain muddy: The dg’s overall AM-receive
frequency response was measured in the
ARRL Labas 100to 1200 Hz at -6 dB with
the 6-kHz AM filter selected, Result: Tuning
off to one side of a broadcast signal even in
“AM wide” doesn't noticeably improve
recovery of audio highs. On the test
FT-747GX, AM signals are most intelligible
when received as 1L.SB or USB.

Cood news, though: Chip Margelli, K7JA,
Vice Prestdent of Marketing for Yaesu USA,
reports that the high end of the FT-747GX’s
receive-audio response can be moved to over
2100 Hz at ~& dB by removing just one
capacitor, and that Yaesn will be making a
change in the production of new *747s to in-

(continued on page 52)



Hints and Kinks

Conducted By David Newkirk, AK7M
Assistant Technical Editor

VARIATIONS ON THE PL-259
THEME—REVISITED

AK7M: The oificial method of installing UHF-
series plugs (referred to for the remainder of
this month’s column by the generic term
PL-259) on coaxial cable can be daunting to
newcomers and long-time radio amateurs.
alike. August 1988 Hints and Kinks sampled
alternative PL-25%-installation methods deve-
loped by hams disenchanted with doing it ‘the
right way.” Here’s a sampling of your response
to that column.

(11 agree with those who report that
solderiess PL-259s invite trouble: Coax
fittings must be soldered to give long and
reliable service! Another comment con-
cerns the PL-259"s center pin: Unless it is
correctly aligned, and its outer surface is
free of solder and flux, the pin may deform
any contact into which it is inserted.

Maybe there would be fewer variations
in PL-259 assembly techniques if the
PL-259 were better designed! The official
method entails soldering temperatures that
melt the cable insulation, and this frustrates
achieving electrical integrity and satisfying
appearance of the assembly. Also, it’s hard
for me to cut insulation without nicking the
underlying metal.

My method of attaching PL-259s in-
cludes: {1) using wet tissue paper to absorb
heat; (2) using a hot wire instead of a blade
to cut cable insulation; and (3) soldering
the braid to the outside of the plug (see
Fig D.—Marvin J. MecGarity, WaWU,
1416 Sutherland Pl, Birmingham, AL
35209

Fig 1—Two coaxial plugs attached using
the McGarity method. The heat-shrink
tubing is shrunk after the braid has been
scldered to the connector and the coupling
ring has been moved to its proper position.

[] The method advocated by John Parnell,
KQ3E, is a method I have used for nearly
50 years with satisfactory results. I have
another method--one that has become my
*‘standard.” It is very similar to the method
advocated by Ralph Hirsch, KIRH, except
that | wrap the braid with tinned copper
wire and solder the wire to the braid before
screwing the cable info the connector body.
This, in itself, makes a very tight joint, but

1 add another step by soldering a fillet of
solder to the connector. This ensures elec-
trical integrity as well as preserving the
shield. [ have had absoclutely no problems
with properly sealed joints made in this
fashion.—1. L. “Mac"'’ McNally, K6WX,
26119 Fairlane Dr, Sun City, CA 92381

1 My approach to the problem of assem-
bling PL-259s is simple and direct: I don’t
use them! Instead, I use N connectors
(they’re designed for 50-Q operation, and
their shield-to-connector connection is
clamped, not soldered). In a similar
manner, BNC connectors, when used with
RG-58 cable, work very well for the
numerous short interconnects common in
many Amateur Radio stations. N connec-
tors are inherently weatherproof; the bayo-
net construction of BNC connectors makes
them a good choice for situations in which
quick connections and disconnections must
be made. Unlike UHF connectors, N and
BNC connectors can be easily reused and
have constant-impedance characteristics.

A complete changeover from UHF con-
nectors to N/BNC connectors would be
quite a headache; [ recommend a phaseover
instead. [n my station, I use N or BNC con-
nectors on all new equipment, and use
LIG-83 UHF-to-N adapters for older gear,
(UHF-to-N adapters are available in a
number of styles; flea markets are a good
place to pick these up.} N connectors may
be more expensive than their UHF counter-
parts, but the added cost is worth it: N con-
nectors are better.—Peter H. Bliss,
W8DTD, 8701 Kings Mifl Pl, Raleigh, NC
27614-9150

(] { found no mention in your August 1988
column as to why many of us probably
don’t splder our PL-25%9: We don’t have
a hot enough soldering iron, and we can’t
justify buying one for the number of times
well use it. Several years ago, while living
in Mountain Village, Alaska, 1 needed to
solder a plug. | had some low-temperatiire
solder (probably Wood’s metal or a simi-
lar bismuth alloy) that’s meant to be melted
with a match or cigarette lighter, so I just
heated the plug on my stove and ran the
solder in.

My new soldering iron (75 W) doesn’t do
much better at soldering PL-259s than my
older 30-W iron. So, 1 found my low-
temperature solder, used it with the new
iron—and it workecl just fine, The lower
sofdering heat probably didn’t damage the
cable dielectric much, either.—David M.
Chambertin, WLT7BLV, PO Box 75071,
Fairbanks, AK 99707

AK7M: Yes, 30 W, and even 75 W, is insuffi-
cient heating power for proper assembly of a
PL-259. | use a frigger-selectable 1001140-W
soldering gun—at 140 W—with reasonable
success. OQur next PL-259-problem-solver
improves on the soldering-gun technique. . .

21 Here’s my quick, easy and painless
soldering-gun method of soldering the
cable braid to the connector body during
PL-259 assembly. Shape a soldering-gun tip
as shown in Fig 2. Prepared in this way,
the tip fits into the connector-barrel solder
holes to heat the braid and the connector
harrel. This reduces the time necessary to
solder the braid to the connector, minimiz-
ing the likelihood of damage to the cable
dielectric.

Several additional precautions can speed
connector assembly and assure a good
braid-connector solder joint:

* Always tin the braid before assembling
the connector,

» Use liquid rosin flux {such as General
Cement Liquid Solder Flux, usually avail-
able at TV-parts supply houses).

= Never try to solder nickel-plated con-
nectors without first filing the edges of each
connector-barrel solder hole to expose the
brass connector material.

* UJse a soldering iron or gun of suffi-
clent power; 100 W is marginal in still air
and insufficient in moving air.

® Solder aff of the connector-barrel
solder holes. They are there to allow com-
plete soldering of the braid (or braid and
reducer) to the connector body.

Assembling a PI1.-259 according to these
guidelines takes only a few minutes and
produces a dependable connector assein-
bled as its manufacturer intended.— Bob
McKay, NSADA, 317 Ernst Ave, Dayton,
QH 45405

Origenal

%) Modified

Fig 2—Bob McKay assembles PL-259
connectors with a soldering-gun tip filed to
this shape. Be prepared to reshape or
replace such a tip every few soldering jobs,
though: Soldering-gun tips erode with use,
contributing a fraction of their copper to
avery joint they solder,

[1 I’ve been employed by the engineering
department of a major-network TV broad-
casting company for over 28 years, and
over the course of time, we’ve used a great
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many PL-25% connectors for video distri-
bution. (Now, we mainly use BNCs.) Our
biggest UHF-plug headache has not been
with connections within the assembied con-
nectors; rather, we were kept busy by
P1.-259 coupling rings that loosened over
time.

To prevent this problem, use ““gas” (slip-
joint) pliers to tighten UHF-piug coupling
rings during their last quarter-turn or so of
travel. Of course, pliers are necessary to
{oosen & connector installed in this way--
but that’s a small price to pay for the peace
of mind pliers-tightened connectors afford!

Another PL-25%-assembly point: Don’t

let solder flow over the outside of the plug
center pin during assembly. The center-pin
collet in UHF-series jacks is not intended
to accept diameters larger than that of the
center pin.—-David Miller, NZ9E, 7462 W
Lawler Ave, Niles, IL 60648
AKTM: Oversoldered PL-259 pins can bae filed
or scraped clean of excess solder, but this
procedure may also remove the pin's plating.
Go easy.
[Z1 A bit more trouble soldering cable braid
to PL-259s? T just drill the connector-barrel
solder holes slightly larger—no problem!
-—Richard Mollentine, WABKKC, 7139
Hardy, Overland Park, K5 66204

A GOOD, CHEAP HEADSET

i1 Several headsets on the market are use-
ful for mobile and hand-held-transceiver
operation, Most of these headsets cost $40
to $50, and others cost up to $80. Here is
a cheaper way to get a good headset.

The latest Radio Shack® catalog (no.
432) includes ‘‘voice-actuated FM headset
walkie-talkies’’on page 70. Each of these
units includes a headset consisting of a
microphone, one earphone and a 17-inch
earphone-mounied whip antenna. You can
order a replacement headset (part no.
Z-7868) through a Radio Shack store [and
perhaps through Tandy National Parts—
Ed.]. The price of the headset at the time
I bought it was $10.18 plus tax!

The earphone cable consists of two
coaxial cables (one with a clear-plastic-
insulated center conductor and gray shield
wire, and the other with a gray-plastic-
insufated center conductor and black shield
wire) and two single leads (one blue, one
black}. The clear-insulated-center-con-
ductor coax carries RF; the black-insulated-
center-conductor coax carries microphone
audio. (The microphone uses an eleciret-
capacitor element; in addition to audio, the
mike cable carries voltage for the mike ele-
ment.) The single blue and black wires
carry earphone audio.

Through experimentation, I determined
that the headset’s mike element works well

with the voltage and polarity present at my

Kenwood TR-2600A’s mike jack. (The
T2600A's mike line sources 4 V dc feenter
conductor, positive] for use with capacitor
mike elements.) The TR-2600A drives the
headset earphone well,

as nsi=

Attempts to drive the headset’s 17-inch
whip failed until 1 discovered and removed
the whip’s inductive loading. To take the
loading inductor out of the circuit, unscrew
the earphone cover and lift the earphone

element to one side. Solder a short piece'

of solid wire across the inductor terminals,
and reassemble the headset. Modified in
this way, the headset whip—somewhat
shorter than 4 A, | admit—works on 2
meters at a reasonable SWR and provides
communication over a greater range than
a “‘rubber duckie.””

For remote PTT switching, I mounted
a SPST switch in a 35-mm-film can, and
connected the switch to the mike-jack PTT
terminals with two-wire cable, Clipped to
my belt with a key-ring clip, this arrange-
ment makes TR switching easy.

Of course, suitable connectors must he
installed on the headset earphone wires,
and antenna and microphone cables; be-
cause the connectors required vary with the
application, I leave these details to you.
Al Brogdorn, K3KMO, Box 60, Damas-
cus, MD 20872

A SOURCE OF FERROUS CORE
MATERIAL FOR FILAMENT CHOKES

[J Ferrite cores from TV flyback trans-
formers can serve well as core material for
filament chokes. Here are my experiences
in fabricating and testing a filament choke
wound on such a core in a home-built
two-813 amplifier. The core I used is rec-
tangular, with inside dimensions of about
134 x 1% inches.

After removing the transformer wind-
ings, 1 wound several lavers of electrical
tape on the core to protect the choke wind-
ing from the core’s sharp edges. Next, 1
wound 34 bifilar turns of no. 12 enameled
wire—as many as would fit—on the core.

{1 obtained the wire from an electric-motor-

repair shop.)

My next concern was whether the core
would saturate with the choke windings
supplying filament power (10 V acat 10 A)
to the 813s. To test this, I wound a few
turns of wire on the core and shunted this
winding with a capacitor. Then, 1 deter-
mined the resonant frequency of this
parallel tuned circuit with a dip meter.
INext, 1 checked the tuned circuit'’s resonant
frequency with 10 A flowing through the
choke windings. No change had occurred
in the circuit’s resonant frequency; hence,
1 concluded that the core could handle
i0 A without saturating,! The core’s ac
voltage drop tested as 0.2 V at 10 A, ¢l
needed this information because I planned
to heat the 8135’ filaments with a rewound
power transformer. That 1 did: my
rewound transformer puts out 10.2 V under
load.)

iCore saturation would reduce the core’s permea-
hility, and, assuming that the core material is
operative at the test frequency, the inductance
of the test winding. An incraasa in the test tuned
circyit's resonant fraquency would indicate that
such an jinductance shift has occurred. —AK7M

With the fiyback-core filament choke in
place, my amplifier works well from 1.8to
30 MHz, The choke also works well in a
single-3-500Z amplifier that covers the
same frequency range.

I thank Larry Stark, K9ARZ, for en-
couraging me to test this idea, and Arne
Sjomeling Jr, KOAS, for providing me with
technical material on choke design. (Arne
tested some flyback cores and determined
their permeability to be about 1000.)—Mark
Meyer, WABNSY, Rt 2, Box 28, Water-
town, 5D 57201

UNIYERSAL JOINTS PREVENT
ANTENNA-MAST BINDING

'] Aligning a rotator with a mast so that
no binding occurs when the mast turns can
be frustrating and time-consuming. Even
a shight misalignment can cause the mast
to bind in the tower thrust bearing, possi-
bly causing damage to the rotator motor.

[ solved this alignment problem by using
two universal joints (U joints) to couple the
rotator to the mast (Fig 3). The universal
Jjoints are installed so that their pivot direc-
tions are offset by $0°. The U joints permit
the mast to remain vertical in the tower
while accommodating considerable mis-
alignment between the rotator and mast.

The U joints shown in Fig 3 are from a
NATCO multiple boring machine and are
approximately 7/8 inch in diameter. Simi-
lar U joints, used in farm machinery and
power take-off units, are available at farm-
implement or hardware stores for $2 or

Fig 3—Jay Lowe uses two universal joints
to correct misalignment hetween his rotator
and antenna mast. (photo by Jack McCann,
KDBSY)



or less. A short length of l-inch-diameter
pipe, drilled to pass the rotator-tg-joint
bolt, couples the rotator to the lower U
joint; the antenna mast is coupled to the
upper U joint in this way, The U joints are
coupled by a metal rod of suitable diameter
and length.—Jay Lowe, KABRKR, 3901
Missauri, Joplin, MO 64801

ALC FOR RTITY OPERATION

I1 As a radioteletype (RTTY) enthusiast,
P’ve been frustrated by incompatibility
between transceivers and the automatic-
level-control (ALC) output of various
external power amplifiers. An external
ALC circuit {Fig 4) suggested to me by Er-
win Weber, WODBM, has proven quite
successful in solving this problem. With this
circuit in place, 1 can adjust my amplifier
for linear operation and, by adjusting R1,
reduce the amplifier’s output power—
without retuning the amplifier—to that
suggested by the amplifier manufacturer
for safe RTTY operation.—Hal Cupps,
W7LBD, 5833 E Onyx Ave, Scottsdale, AZ
835253

SOLDERING TO STAINLESS
STEEL—AGAIN

{71 Concerning the March column’s “*Sol-
dering to Stainless Steel—Almost™: ['ve

RE 1N /F OUT
T o1
Ota -
50 pF l ! )
| R0V 1N914 E 506 mH
0.001 gf

1G kN

QaQot pF

10KAS  qom uF

ALC DUT
Rl

50 kN
ALC aDs

i

Fig 4—Hal Cupps uses this circuit to
produce adjustable ALC voltage in his
RTTY system. The polarity of D1 deter-
mines the polarity of the ALC signal
produced. As shown here, the circuit
produces a negative voltage with respect to
ground. C1 consists of a 3a-inch-square
piece of double-sided PC board (C1's leads
go to opposite sides of the board), D1 may
generate harmonics of the applied signal;
because harmonics can cause interference
to radio and TV reception, check reception
of your local radio and TV signals after
you've added the circuit to your station to
be sura D1 isn't causing interference. I
D1-generated interference occurs, low-pass
filtering between C1 and the antenna can
soive the problem.

successfully soldered stainless steel to stain-
less steel—and to iron, cast iron, brass,
copper and other metals—by using home-
made acidic soldering flux made of the
following ingredients; 37 g of zinc chloride,
23 g of glacial acetic acid and 40 g of
hydrochloric acid. (This formula produces
a considerable quantity of flux; you can
scale down the quantities in proportion to
suit your needs.) To make the zinc chloride,
I dissolve zinc in hydrochloric acid until the
solution is saturated; then | carefully add
the rest of the ingredients.—Roger Del
Nero, WA2HNQ., RFD #6, Box 291,
Rome, NY 13440

AK7M: This formula calls for chemicals that are
hazardous to touch and breathe. Hints and
Kinks recommends that readers unsure of their
ability to handle dangerous chemicals pur-
chase ready-to-use zinc-chioride flux instead
of trying to blend their own. Preformulated

acidic fluxes are hazardous, too; use them
carefully.

ELECTRONIC BIAS SWITCHING FOR
THE AMERITRON AL-1200

1 Adding electronic bias switching (Fig 5)
to the Ameritron AL-1200 grounded-grid-
3CX1200A7 amplifier allows noiseless
break-in when an electronic TR switch is
used. Because this circuit biases the tube

off in the absence of excitation, it can
lengthen the life of your 3CX1200A even
if you don’t operate break-in.

The circuit is an adaptation of similar
schemes by Clements® and Pittenger.’ Two
parallelled 56-kilohm resistors (R1 and R2}
are placed in series with the stock AL-1200
bias circuit. With no ¢xcitation applied, Q1
and Q2 (a Darlington amplifier) are turned
off, and voltage drop across RI and R2
produces sufficient bias to cut off the
AL-1200°s 3CXI1200A7. Excitation,
rectified by D1 and D2 and filtered by C1,
turns Q1 and Q2 on, bypassing R and R2
and applying normal operating bias to the
tube.

Mount the circuit components on a piece
of perf board and install this module above
the AL-1200 circuit boards (immediately
behind the amplifier meters). Caution:
Voltages in the AL-1200 can kill you.
Unplug the amplifier and ground the
ICXI1200A7 plate connection before
working on the amplifier.—Hank
Garretson, W6SX, 18831 Capense St,
Fountain Valley, CA 92708

2p, Clements *All Solid-State QSK for the Heath
$B-220," QST, Jan 1980, pp 25-27.

3}, Plttenger “3CX1200A7 10 to 80-Meter
Amplifier,” ham radio, Aug 1985, pp 75-78, 83,
B4-85, 87.

INGOOT7
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Elﬂ,ﬂpt ag indicated, ﬂemrna! values of

Ance are in r {uF). cthers
ara In picofarads (pF) rasistances are in
ohms; k = 1000,

Fig 5—Hank Garretson added electronic bias switching to his AL-1200 with this circuit.
The 12-pF, 0.01-xF and 0.015-4F capacitors are ceramic. Connect Terminals 1 and 2 to
120 V ac at the primary of the AL-1200's heater transformer, Terminal 3 to the center tap
of the AL-1200’s heater transformer, and Terminal 4 to the RFIN terminal on the AL-1200°s
ALC/Power Board AR-574; do not change the AL-1200s wiring for these steps. Break the
white wire between contact A of RLY1 and the RLY terminal on Mater Board AR-545 in
the AL-1200. Connect Terminal 5 to contact A of RLY1 on the AL-1200, and Terminal 6 to
the RLY terminal of the AL-1200's Meter Board AR-545.

Q1, Q2—2N5655. Alternatives: 2N5656, 2N5657, 2N4055, 2N4056, NTE 157, MJE3439,

MJE3440, MJES741, MJE9742.

T1—Isolation transformer, 120-V primary and secondary (two low-current filament trans-
formers connected back-to-back will also work).

gy 1
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REDUCING POPCORN NOISE IN
ACTIVE FILTERS

L1 Although some noise in active filters is
unavoidable, noise caused by poor circuit
design can be reduced or eliminated.
Consider the two low-pass filters shown in
Fig 1. According to most simple circuit
models, they have identical outputs. The
only difference is in the amplitude of the
dc voltage (which isn’t important for most
low-level audio work) across capacitor C1.

When you consider, however, that there
is noise at the output of voltage regulators,
as well as in typical circuit grounds, the
picture changes markedly. In Fig 1A, any
change in voltage of the 7805 regulator
(U3) translates to some noise injected into
the audio circuit, because the de output of
U1 follows the regulator output, which is
followed by the input pins of U2. This
action is easily verified with a volimeter.
Replacing the voltage regulator with a
passive divider doesn’t help any—voltage
fluctuations still occur, and may even be
worse.

in Fig 1B, there is essentially zero dc
voltage across C1. This means that an easy
path for noise into the audio chain has been
eliminated. With a real (as opposed to
theoretically perfect) capacitor at CJ, the
advantages of the zero dc voltage become
more apparent. Flaws in the capacitor (such
as leakage current and changes in
capacitance value due to environmental
changes) become magnified as the dc
voltage is increased.’

Although these noise voltages are small,
they become quite annoying when
amplified by some 60 or 80 dB in a direct-
conversion {D-C) receiver. With attention
to details such as this, the construction of
2 — 137 dBm MDS D-C receiver with a
700-Hz bandwidth and no RF amplifier is
not only possible, but quite practical. The
area of [ow-noise audio filters and
amplifiers is a good one for further
investigation by amateurs without test
equipment—these low-level audio problems
are best solved by /istening to the result of
circuit changes and thinking. All that the
fancy test gear often does is inject even
more noise into the de circitit!—Zuck Lau,
KHOCP, ARRL Luab Engineer

1The absence of dc voltage between U2’s + in-
put and the signal ground also means that an
alectrolytic capacitor cannot be used at C1: An
electrolytic capacitor depends an the presence
of a dc voltage to form its dielectric. In practice,
this restriction is unimportant in audio-frequency
filters; in such filters, the vaius of C1 will usually
be small enough {less than 0.1 xF) not to tempt
a builder to use an elactrolytic capacitor for C1.
If you're building filters for a seismograph,
though, keep this limitation in mind!
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Fig 1—A comparisen of two audio active low-pass filter circuits. At A, noise can be in-
treduced into the circuit from voltage fluctuations oceurring at U3. By making the smali
circuit modification shown at B, the nolse path to the audio circuit Is eliminated.

THE DDRR

(7 1°d like to comment on the sidebars that
appear in ““The Mobile Roof-Rack
Antenna,”” QST, Nov 1988, pp 29-32. The
name DDRR should be dropped in all fu-
ture reference to this antenna.? The
designator implied that some property of
the antenna had something to do with
directional discontinuity, which is mislead-
ing. The identifier DDRR was later
changed (see note 2} to imply directly
driven ring radiator, but lots of antennas
are directly driven, and the ring is a non-
radiating top load; it is a transmission-line
radiator. More recent references to this
antenna, that attempt to retain the acronym
DDRR, change ring to resonant,

Peter Dodd’s reference to The Antenna
Book (vol 2) refers to a book published by
the IEE: The Handbook of Anienna

2], Belrose, “Transmission-Line Low-Profile
Antennas,” QST, Dec 1975, pp 19-25.

Design.? There are two references in this
book to transmission-line radiators, written
independently by R. A. Burburry and me
{Chapters 17 and 15, respectively).

Increasing the height of the ring above
ground increases the antenna’s efficiency
dramatically. Increasing the diameter of the
ring changes the antenna’s resonant
frequency, because the total length of the
radiator, plus the perimeter of the ring,
equals about a quarter wavelength at the
antenna’s fundamental frequency.

For single-frequency operation, no end-
loading capacitor is necessary: however, the
antenna is easier to employ with a small
capacitor added for tuning. As the end
capacitance of the antenna is increased, the
resonant frequency decreases, the current

*A. Rudge, K. Milne, A. Olver and P. Knight, eds,
The Hanabook of Antenna Design, 1EE Electro-
magnetic Waves Saries, (London: Peter
Peregrinus, 1983.)



through the end capacitance increases and
the radiation resistance of the antenna
decreases. As the end capacitance is
increased further, the antenna changes
from an essentially vertically-polarized
radiator to a half loop of near-constant
current, and its elevation radiation pattern
changes accordingly.—John S. Belrose,
VE2CV, ARRIL TA, I7 Tadoussac Dr,
Aylmer, PQ JOI 1GI Canada

NO APRIL FOOL’S JOKE

11t seems that some amateurs have
questioned the seriousness of my article,
““The Coaxial Resonator Match and the
Broadband Dipole.’" [ was afraid that the
publication of such a radical idea in the
April issue would lead to some confusion.
Honest, folks, it was not an April Fool's
joke! It really works! Edward Parsons,
KI1TR, and 1 have been using our antennas
for months with excellent results. [
encourage vyou {o give it a try.—Frank
Wirs, AIIH, 20 Chatham Rd, Andover,
MA 0i810

AUDIO AMPLIFIER IC NOTES

1T was pleasantly surprised to see
Leonard Van Prooyen’s article in QST.3
National’s LM383 is a good choice for that
application. I have several comments about
the design and the components used that
may be of interest to readers.

National Semiconductor now recom-
mends the inclusion of a 1-{} resistor (let’s
call it RS} in series with C4 (see QST, Jan
1989, p 20, Fig 1.) The action of the (,22-uF
capacitor and 1-£} resistor is not to kill
oscillations, but to compensate the bottom
side of the output stage. The bottom side
is a compound Darlington formed by a
PNP driver and NPN output device. This
connection is inherently unstable and
necessitates the pole-zero compensation
afforded by the RC network. Qriginally,
the LM 383 was stable with only a capacitor
connected to the output pin, but owing to
changes in processing, the addition of a 1-Q
resistor is now required for stability.

Another device that could have been -

used for the amplifier is MNational’s
1.M2002. This device is similar to the SGS
Semiconductor TDA2002. All these devices
(the LLM383, LM2002 and TDAZ2002) are
compatible provided that the compensation
and supply bypassing components are cor-
rectly chosen. The TDA2002 and LM2002
require a 0.1-gF supply bypass, and
0.1-4F/1-2 output-compensation networks,
and the 1.M383 requires a 0.22-pF supply
bypass and a 0.22.4F/1-@ output-compen-
sation network. Polyester-film capacitors

4F, Witt, “The Coaxial Resonator Match and the
Broadband Dipole," QST, Apr 1989, pp 22-27.

5L, Van Prooyen, *'A Speaker Ampilifier for Hand-
Held Transceivers, ST, Jan 1989, pp 20-22.
See also Feedback, QST, Feb 1989, p 48 and
QST, May 1989, p 51.

are recommended for use at C3 and C4,
and RS can be an ordinary '4-W carbon-
film or carbon-composition unit: Don’t use
a wire-wound power resistor for R3! Alsa,
the physical placement of 3, C4 and RS
is important. They should be connected as
close as possible to the body of the IC, with
minimum lead length.

Because only a small dc potential (700
mV) is developed across C2, it's possible
to use a low-voltage type to minimize the
physical size of the capacitor.® The
Panasonic SU capacitor series is the
smallest I've seen, some with a length of
less than 0.5 inch. These capacitors—in
fact, all of the parts used in the amplifier—
are available from Digi-Key.”

The value of the output-coupling
capacitor (C5) can be reduced if yvou don’t
mind compromising the low-frequency
response of the amplifier. C5 can be
reduced to a value of 100 uF for use with
an 8- speaker, or 220 pF for use with a
4- speaker, while maintaining adequate
bandwidth far voice signals.

The ability of an amplifier to develop
output power is dependent on supply
voltage and load (speaker) impedance. The
LM383 P-P output swing is approximately
Vg—2. The output power is therefore
(Vi—2¢ + 8R;. You can’t do much
about the supply voltage, but the speaker
impedance (R,) is variable. A 2- or 4-Q
speaker is a much better choice than an 8-(1
speaker. Another advantage of the out-
board amplifier is that it operates on a
separate figher voltage supply than the
hand-held transceiver. Where the hand-
held may have only 10.8 V or less available,
the LM383 has a 14.4 V supply if used in
a motor vehicle,

A frustrating characteristic of monolithic
audio power amplifiers is their minimum-
stable-gain requirement. The LM383 must
be connected for a high-frequency voltage
gain of greater than 10 to ensure stability,
In a power-booster application, this is a real
aggravation because a gain of 2 or 3 is more
suitable, There are several ways to solve this
problem. One way is to attenuate the input
signal, The disadvantages of this method
include reduced noise rejection and signal-
to-noise ratio. The signal-to-noise-ratio
recluction is probably inconsequential be-
cause the amplifier is going to run at nearly
full output in normal use. Reduced noise
rejection can be a problem because the
positive input of the amplifier exhibits
40 dB of gain; the circuit will be sensitive

5As mentioned in Note 1, electrolytic capacitors
depend on the prasence of dc to form their di-
electrics. Because of this, and taking a safety
factor of at least two into account, the optimum
dc working voltage for C2 is 2 to 3. Higher-
yoltage capacitor capacitors can be expected
to exhibit considerably less than their marked
capacitance when used at a working voltage of
0.7.—~Ed.

?Digi-Key, 701 Brooks Ave South, PO Box 677,
Thiet River Falls, MN 56701-0677, tel
800-344-4539.

fo stray fields. The inclusion of R1in Van
Prooyen’s circuit is a good idea because it
reduces the impedance and noise sensitivity
of the input.

[f you want to reduce the closed-loop
gain, I suggest substituting a 100-0 resistor
for R3, and a 5.1-Q resistor for R4. This
gives a gain of about 20, which is a good
compromise. Assuming the hand-held trans-
ceiver develops a minimum output of
4V P-P, and that the LM383 clips at about
12 V P-P (with a 14.4-V supply), a gain of
3 is ideal. With the aforementioned resistor-
value changes made to the published circuit,
an input attenuation of 6.7:1 would result
in an overall gain of 3. Without the resistor-
value changes, the circuit attenuation
would have to be 33:1 for an overall gain
of 3. t

There is yet another way to get a gain of
3. Let’s say R3 and R4 are 100 2 and
5.1 4, respectively. The input signal can be
injected into the summing node (the junc-
tion of R3 and R4) through a 33-Q resis-
tor, while the positive input of the amplifier
is simply bypassed to ground by C1. This
circuit modification may work with some
transceivers, but not with others (the speaker
output of some hand-held transceivers is
attenuated by a series resistor—100 2 or
more).—Miichell Lee, KB6FPW, Linear
Applications Engineer, Nationa! Semicon-
ductor. MS/C2500, 2900 Semiconductor
Dr, PO Box 38090, Santa Clara, CA
95052-8G90

Hote: All correspondence addressed to this
coiumn should bear the name, call sign and
complete address of the sender. Please include
a daytime telephone number at which you may
be reached if necessary, a8

Feedback

Ul Please refer to “‘Simple 5/8-Wave Ver-
ticals for 12 and 17 Meters,” ST, Apr
1989, pp 19-20. On p 19, in the third para-
graph of the third column, the second sen-
tence should read: “*T chose a length of 23
feet, 5 inches...”

[ In *A VFO with Bandspread and Band-
set,” QST, Jan 1989, p 32, Fig 1, the
bottom view drawing tor {1 has the drain-
and source-lead identifiers reversed.

[77 Please refer to ¥mil Pocock’s April 1988
QST article, ‘‘Sporadic-E Propagation at
VHE," note {7, p 39. The equation shown

- contains an error and should read:

2
d = 420 \j(s.%) -1
o

where

d = path distance in km
f = working frequency in MHz

f,, = maximum usable frequency in
MHz k¥
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On Line

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 06716-2702
CompuServe |ID no. 70845,247

Can Packet Radio Be Saved?

Back in the good old days, [ could
contact my local PBBS at will. P’d leisurely
type “C WIAW-4"" and the connect LED
on my TNC would turn on instantly. Then
t would read my mail, kill my mail, send
some mail, read somebody else’s mail, read
some files and log off.

Things began to deteriorate some time
ago. Instead of making a direct connection
over the 16-mile path to W1AWA4, | had
to use a digipeater, later to become a
NET/ROM node, to make the same con-
nection, And as [ read, killed and sent my
mail, ***connect request messages would
occasionally be interspersed through my
readings.

Things really got bad about a vear ago.
{ found it impossible to make a connection
with WI1AW-4 during my “‘normal
operating hours. Occasionally, [ could
make a connection just afier WIAW-4
stopped auto-forwarding mail, but usually
I had to pick and choose my connections
carefully. | had to make the connection
either fate at night or early in the morning
{(during times 1 should have been sleeping}).

LAN Logjam

iviy problem connecting with WI1AW-4
is due to channel congestion. The number
of packet-radio operators has been growing
rapidly during the iast five years and most
of the operators are using Amateur Radio’s
most popular band, 2 meters. However,
during this packet-radio population
growth, there has not been a proportional
growth in the 2-meter radio spectrum that
is set aside for packet-radio operation. As
a result, bundreds of packet-radio opera-
tors are trying to use the same number of
channels that were used by only a handful
of operators five years ago.

Besides the explosion of the packet-radio
wperator population, there has also been a
proportional explosion of packet-radio
operations and, as a result, digipeaters, net-
work nodes, PBBSs, packet-radio clusters,
ete, are also competing with users for the
same frequency space. This competition for
the use of a limited number of channels
results in packei-radio transmissions from
the various competitors that are colliding
with each other, which forces repeated
transmissions of the same packets and
deterioration of the data throughput on the
channels.

This problem is not unique to the Greater
‘Wolcott metropolitan area. Every populated
area of the country is undergoing the same
malady to one degree or another. This
land’s EANs are jammed and, as a resuit,
packet radio is becoming a very frustrating

42 I5T=

mode of communications, at least on 2
meters.

The Cause

The number of users is not so much the
problem as is the equipment that is being
used. Most packet-radio operators are
using radios designed for FM-voice appli-
cations to pass data; the data rate that these
radios can support is imited to a relatively
slow speed (typically, 1200 bauds on
2 meters). In the past, when there were
fewer users, this was not a problem; you
could get away with using a radio that was
not optimized to pass data and modems
that plodded along at 1200 . bauds.
However, as channel congestion reaches the
saturation point, the usage of inappropriate
radios and slow-speed modems becomes
critical.

According to Tucson Amateur Packet
Radio (TAPR), voice radios have receive-
to-transmit and transmit-to-receive
turnaround times of about 150 to 400
milliseconds (ms), which dramatically
reduces the amount of data that can be sent
and increases the chance that two or more
stations will interfere with one another.
Another problem cited by TAPR is that the
modem-to-radio interface of such radios
depends on audio response, filters and
audio levels intended for microphenes and
speakers, which more often than not lead
to incorrect deviation of the transmitted
signal, noise and hum on the audio, etc.
Splatter filters and deviation limiters dis-
tort frequency response and further reduce
the performance of the packet-radio
system. In this environment, you are stuck
using a 1200-band modem uniess you want
to modify the radio to iraprove the
environment to allow higher-speed
operation. The problem is that trying to
perform surgery on your typical 2-meter
FM voice transceiver is difficult to
impossible because of the use of LSICs
{large-scale integrated circuits), surface-
mount devices and miniaturization.

Do not pull the big switch on your TNC
vet, because there is hope for packet radio.
Relief for packet-radio congestion is on the
way.

The Solution?

The PacComm folks down in Tampa
have come up with The PacComm Narrow-
band 9600-Baud Packet Radio System, or
The NB-96 Series, for short. The heart of
the system is PacComm’s commercial
9600-baud modem design, which is licensed
from James Miller, G3RUH. According to

PacComm, the modem features digital
generation of the transmit audio waveform
with precise shaping that compensates
exacily for the amplitude and phase
response of the receiver. This results in a
matched filter system; that is, the received
audio offered to the data detector has the
optimum characteristics for minimum
errors. It also allows very tight control of
the transmit audio bandwidth. The bottom
line is that this modem will provide
9600-band packet-radio operation ¢on 2
meters, as well as the other VHF and UHF
bands.

The modem is available in two flavors:
an internal model that mounts directly to
the modem disconnect header of the TNC
2, its clones and all PacComm TNCs, and
an external model that may be used with
TNCs that do not have a modem discon-
nect header. Besides the modems, the
NB-96 series also includes a digital trans-
ceiver which consists of a commercial-grade
2- to 5-W RF deck, a 9600-baud modem
and, optionally, a TNC, 1t is available for
144, 220, 440 and 920 MHz.

On the other side of the bay, the folks
at DRSI in Clearwater are also trving to
speed things up with a new 2400-baud
modem, called the M-24, that uses dif-
ferential phase-shift keying (DPSK)
modulation and is completely compatible
with the Kantronics 2400-baud modem that
was introduced two vears ago. The M-24
is intended to operate external to an
IBM? PC or compatible computer that
contains DRSI’s PC Packet Adapter (a
TNC on a card that is installed in an
expansion slot of a PC). The M-24 will also
operate at 1200 bauds using frequency-shift
keying (FSK) for compatibility with alf of
the other 1200-baud modems in packet-
radio land.

Meanwhile, on the other side of the
continent, the gang at TAPR are beta-
testing their packetRADIO, a 25-W,
S5-channel, crystal-controlled digital radio
that will operate at 1200 bauds using audio
frequency-shift keying (AFSK) and 9600
bauds using FSK on 2 meters or, optional-
ly, on 220 MHz. TAPR’s packetRADIO
switches between the transmit and receive
modes in less than I ms and is capable of
full-duplex operation with an optional
second local-oscillator board. It will be
available with or without an internal TNC.

Hopefully, the efforts of DRSI,
Kantronics, PacComm, TAPR and others
will prove that higher data rates are attaina-
ble on 2 meters, and the congested condi-
tions that now prevail on the band will be
alleviated, el



Antenna Tuners:

Are They

Necessary?

The short answer, as you may have
guessed, is “‘sometimes.” The
longer—and more enlightening—

answer follows.

By Doug DeMaw, W1FB
ARRL Contributing Editor

PO Box 250
Luther, Ml 49656

ntenna-matching networks are
A known by several names, but they
all perform essentially the same
kind of work: They enable you to maich
your feed line to your transmitter. For
example, suppose your feed line presents
a 1009 impedance to your 500 trans-
ceiver.! In order to ensure maximum
transfer of RF energy, you must match the
unilike impedances. In some situations a
matching network may be used to do this.
Another consideration is that the correct
impedance be presented to the transmitter,
because modern solid-state rigs have a
buik-in SWR-protection circuit. The higher
the SWR (standing-wave ratio} the lower
the transmitter output power. This circuit
prevents the final-amplifier transistors
from being destroyed (vacuum tubes are
more tolerant of high SWR values).
When a tuner is used to match the trans-
mitter output to a feed line, ARRL literature
refers to the network as a Transmatch, for

“transmitter match.” It is important to note.

that a Transmatch does not correct a mis-
match that may be present between the feed
line and the antenna feed point.

What Does a Transmatch Do?

A high SWR is caused by a significant
mismatch between the antenna and its feed
line. Depending on the electrical length of
the line, this mismatch may be reflected as
a pure resistance, or as a resistance plus
reactance at the line input. A Transmatch
can cancel the reactance and make the
antenna system appear resistive (ideal) at
the rated impedance of the transmitter,
normally 50 €.

Transmatches contain variable capaci-

'Notes appear on page 44.

tors and coils (inductors). The coil may be
tapped to permit band changing, or it may
be a roller inductor with a counter cial.
Roller inductors are most useful; they
ensure continuously variable inductance. A
tapped-coil inductor has only coarse-
adjustment capability, so it may be impos-
sible to match some impedances.

Fig 1A shows the circuit of a T-network
Transmatch. This circuit (The Ultimate
Transmatch) was popularized by Lew
McCoy, WIICP, in OQST,? although that
version uses a two-section variable capaci-
tor at the input side of the network. Fig 1B

35 - 30 Mhz

SWR Meter

and TX (50 0 Ant or Faed Line

{unhnown mpedance}
J1

Rolier Cail
(A}

{Chossis Ground
= Earth Ground

T Network

.

R

shows a parallel-tuned Transmatch suita-
ble for matching an unbalanced source to
a load that has balanced feeders (50 @ to
300 Q, for example).

Most commercial tuners contain a ver-
sion of the T network shown in Fig IA.
Some manufacturers include a halun
(balanced to unbalanced) fransformer—a
broadband toroidal transformer that allows
you to connect unbalanced coaxial cable to
balanced feed line, such as 300-Q ribbon or
450-11 ladder line. The balun transformer
can be useful under ideal matching condi-

Halonted Feeders

SWR Meter end TX
(50 chms)

41

Tapped- Coil Transmateh

(e}

Fig 1—Circuit examples for Transmatches. Tha popular version at A is used by most
manufacturers of commercial tuners. L1 is usually included to improve the circuit Q at 10
and 15 meters, because some raller inductors do not have a tapered coil pitch at one end
of the inductor. Increasing the capacitance at C1 and C2 to 300 pF will enable the circuit
to work at 1.8 MHz as well. Circuit B has a tapped coil. The outer taps are adjusted to
change the coil inductance. The inner taps are moved equally from the ends of L2 to
obtain a matched condition for balanced feed lines. C2 is adjusted along with C1 to obtain
an SWR of 1:1. L1 is a small link over the center of L2. A single-wira antenna may also
be tuned with this circuit by connecting it to one of the inner coil taps.
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SWR _Meter |

l}§~|

tarth Ground

Fig 2--The corract way to connect a trans-
ceiver to an SWR indicator and Trans-
match. Some Transmatches contain a built-
in SWR meter. [n this case the outboard
SWR meter may be eliminated. Most com-
mercial Transmatches are equipped with a
built-in balun transformer o allow the use
of balanced feed lines. Terminals for a
halanced line are located on the rear apron
oi the tuner.

tions. The balanced Transmatch in Fig I8
is a better device for this job, however, as
it can provide the desired match without
a significant loss of power.

Any tuning network has an imserfion
loss, however minor. The addition of a
balun transformer increases this [oss.

Seeing SWR

An SWR meter enables us to observe the
power reflected from the Transmatch back
to the transmitter as we tune out the reac-
tance in the antenna system. The lower the
reactance, the lower the reflected-power
reading. (Remember: The SWR in the line
between the Transmatch and the antenna
does not change.)

The SWR meter should have the same
characteristic impedance as the coaxial feed
line and transmitter output circuit. Typi-
cally, this is 50 & for RG-58, RG-8 and
other 50~ or 52-0 cable. Don’t use a 75-1
SWR indicator in a 50- line, or vice versa;
it will provide inaccurate readings. Always
locate the SWR meter beatween the trans-
mitter output port and the input port of
vour Transmatch. Use 50-2 coaxial cable
to connect the unit to the transmitter and
tuner.

How to Hook Up and Adjust Your
Transmatch

A proper hookup for the SWR meter and
Transmatch is shown in Fig 2. An effective
earth ground should be attached to your
transmitter and Transmatch. A short,
heavy conductor (such as the shicid braid
trom RG-8 coaxial cable) may be connected
to a cold-water pipe—oniy if vou have
copper or galvanized steel plumbing.

it your plumbing uses PVC pipe {which
is nonconductivel, connect your station
{again, using a short heavy conductor} to
an 8-foot ground rod driven into the soil
near vour shack. If the cable between your
eqguipment and the ground is more than a
yuarter-wavelength fong or longer at your
operating frequency, your ground may not
function effectively, or may even be worse
than no ground at all! (See December 1988
QST, page 57, and the sidebar, “*What is
a Counterpoise,” on page 44 of Novem-
ber 1988 QST

Most commercial Transmatches have in-
structions, but for those who need them,
generic instructions follow.

* Set the SWR meter function switch to
REFLECTED Or REF,

= Activate your transceiver and choose
an operating frequency.

* Adjust the Transmatch controls while
listening to your receiver. You will find
settings that yield maximum background
noise o signal response; these represent a
coarse starting point for your Transmatch
adjustments.

* Make sure the frequency for testing is
not in use. Turn on the transmitter and
allow a small amount of power (about
20 watts is okay) to pass to the Transmatch.

® Adjust the Transmatch controls until
the SWR is 1:1 (zero reflected power),

* Adjust your transceiver for full power
output and quickly readjust the Trans-
match controls to correct for any residual
SWR that may be indicated, Be sure to
identify vour station.

You are now ready to operate! Log the
Transmatch dial settings s0 you can return
to this frequency another time without
needing to go through the tuning process.

When to Use a Transmatch

Many antennas are fed with 50-8 coaxial
line, and the SWR is low--less than, say,
2:1—across most of a given amateur band.
There is no point in using a Transmatch in
this situation. Most transmitters can handle
an SWR that is 2;1 or lower. Dipole anten-
nas, trap verticals and triband Yagis should
not require & Transmatch if they are adjust-
ed to the usual operating frequency and the
feeder is matched correctly to the antenna
feed point.

There are situations where a Transmatch
is useful with a dipole, vertical or beam
antenna. If the antenna has a low SWR at
oune end of a band {such as a tribander
adjusted for the high end of a band), it may
have a high SWR at the other end of that
band. Your Transmatch may then be used
to provide the desired 50-Q interface to the
antenna system. But this does not correct
the mismatch at the antenna end of the line,
it merely allows your transmitter to deliver
its full power to the feed line.

End-fed wire antennas normally require
a Transmatch, especially if you plan to use
the wire for multiband operation. With this
type of antenna, the feed impedance varies
greatfy from one amateur band to another.

Although they are simple to install, end-
fed wires can cause problems, at least on
some frequencies. Radio-frequency voltage
is often brought into the ham shack because
one end of the the antenna is connected to
the Transmatch. This RF energy finds its
way into keyers, antenna rotator control
boxes and the audio (microphone) circuitry
of our transceivers. This causes audio
squeals and howls and can make a keyer .
send gibberish. You may also experience a
tingling sensation when you touch your rig,
mnicrophone or key, caused by RF voltage
on these items! The best way to avoid these

Glossary

Antenna tuner—A device that
matches the output of a transmitter
to its feed fine, -

Balun transformer—A device that
matches a bafanced load fo an
unbalanced iine, or vice versa.

- Used when coaxial cable
{unbalanced) is fed to a dipole
antenna (balanced), for example.

impedance—Total opposition to
current flow, including reactance as
well as resistance.

insertion loss—The amount of power
lost due to the addition of a net-
work or cireuit.

Reactance—Similar to resistance, and

"~ also measured in ohms. May be
inductive (abbreviated X, j or
capacitive {X.). .

SWR—Standing-wave ratio: A
measure of the power retlected
back to the transmitter. The

- higher the SWR, fhe loss power
reachas the antenna.

Transmatch—Another name for
antenna tuner.
O

problems is to use a coax-fed antenna, such
as a dipole.

Store Bought or Homemade?

Many amateurs build their Transmatches
to save money and provide some workshop
fun. Certainly a Transmaich is one of the
least complicated home projects vou can
build! Be on the lookout for surplus vari-
able capacitors and roller coils at flea
markets and in parts catalogs, New parts
for tuners may be purchased from RADIO-
KIT and Barry Electronics.”* Transmatch
cireuits are published in fhe ARRL Hand-
book and Anfenna Book.

Choose variable capacitors that have a
wide spacing between the plates (1/16 inch
or greater for 100-watt transmitters). This
will help prevent arcing between the
capacitor plates. The 200-pF preset variable
capacitors from WW-II Command trans-
mitters are excellent for Transmatch use at
power levels below 200 watts,

In Summary

Operating with a 1:1 SWR Is not a sacred
mandate. No one will notice a difference
in your signal strength if the SWR is 1:1
or 21, assuming your transmitter has some
output-matching capability. The main con-
sideration is that you keep your transmitter
“happy’” by providing it something near
a 30-f load. There’s no need to buy or
build a Transmatch if you don’t need one!

Notes

"Words that appear in italics ate detined in the
Glossary.

#The Ultimate Transmatch,” QST, July 1970,
pp 24-27, 8.

SRADIOKIT, PO Box 973, Pelham, NH 03078, to!
603-437-2722.

4Barry Electronics, 512 Broadway, New York, NY
10012, tel 212-925-7000. BEET



The Marshall H. Ensor
Memorial Museum

A museum in honor of a master teacher of radio amateurs, who
provided prewar W1AW-style code practice in the Midwest,

opens in Kansas.

By Clayton L. Hogg

36 Philomethian
Chagrin Falis, OH 44022

ack in 1939 when I was in high
B school, a neighbor helped me build
a small two-tube superregenerative
receiver, After just a few hours of listen-
ing on the ham bands, I was fired up
enough to try to get my own ham license.

50 1 began studying about radio in the
League’s Handbook. But like 50 many
newcomers in radio those days, 1 had no
organized way to learn the Morse code.
Then one winter cvening in
1940, I picked up a powerful,
clear, crisp signal sending code
practice. This was just what I
needed, I thought, so | began
listening to those lessons on
nights when school activities
didn’t interfere. The station’s
call letters were W9BSP, opera-
ting from near Qlathe, Kansas.
In a subsequent lesson, the oper-
ator said his name was Marshall
Ensor, an industrial arts teacher
at Olathe High School.

BEvery night about 7 PM,
Marshall sent code tapes for
about an hour on a Signagraph
Tape Sender. Using paper tapes
that he meticulously prepared,
he started at a slow speed and
gradually built up to faster
speeds for more advanced stu-
dents. These lessons went on
seven nights a week as part of
a nine- or 10-week course, On
the nights that Marshall was ab-
sent, his sister Loretta, WOUA,
did the honors.

In the summer of 1941,
WIBSP was awarded the Wil-
liam 8. Paley Amateur Radio
Award for his dedicated 10-year
voluntary service of sending
code practice (as reported in
July 1941 QST). The award was
presented in a ceremony at the
Waldorf-Astoria Hotel in New
York on June 2. For most of
those 1 years, he had been
transmitting 50 to 70 lessous
each year.

1 suppose it was midway
through the course in the winter

of 1941 that everything changed. As T
warmed up my 30-tube receiver on Decem-
ber 7, 1 suddenly heard announcements on
160 meters that all Amateur Radio opera-
tions would cease until further notice. The
next day, President Roosevelt declared war
on Germany and Japan. So ended the
WORBSP code-practice service, at least for
the duration.

Marshall Ensor served in the Navy

Marshall Ensor's home anrd his original 80-foot tower are
included in the Marshall H, Ensor Museum, iocated a few miles
south of Olathe, Kansas. For further information, contact the
Ensor Museum at 18995 183rd St, Olathe, KS 66061,

during WWI1I, teaching radio at the Naval
Air Station outside Seattle. After the war,
he came home and got back on the air as
WOBSP (as Kansas was now in the tenth
call district), In 1970, after a distinguished
career as an educator—in Amateur Radio
as well as at the secondary schoal level—
he passed away.

The entire Ensor farm has recently been
designated as a park and a museum in his
honor and is, of course, open to
the public. You'll find not only
Amateur Radio equipment
from fifty years ago on display,
but aiso many fascinating pro-
jects turned out by Marshall's
industrial arts students from the
high school.

For the thousands of ama-
teurs and would-be amateurs
who learned Morse code from
Marshall Ensor, it is a poignant
experience to see his originat
station, It is set up in the bay
window of the old farm house
where he sat transmitting code
practice fifty years before. His
transmitter, including the 1-k'W
class-C amplifier with a pair of
T-814s in push pull, appears to
be the same as it was when it
was featured in a February 1939
QST article called “*Eight Years
Before the Mike.” His 246-foot
antenna was supported by two
windmill towers; the 80-footer
still stands to this day (the
100-footer fell victim to a severe
storm back in the early 70s).

For any hams traveling in the
Kansas City area, a trip to this
historic location is well worth
the time. Maybe in those days,
Amateur Radio seemed bigger
than life, or maybe it was just
the imagination of a kid who
was fascinated by the whole idea
of radio. Based on the many
listeners who ultimately pot
licensed as a direct result of
Marshall’s code-practice trans-
missions, I surely wasn’t alone
in that feeling! - L300
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The Couple That CQs
Together, Stays Together

What do you do when your husband-to-be schedules your
wedding around major contests?

By Ronni Stern, KATNRR

PO Box 99
Essex, VT 05451

v husband is a very active ham.
When we were dating and con-
sidering marriage, he gave me
a list of all contests and hamfests and let
me know that these were firm commit-
ments, like it or not. When that didn’t
scare me off, he figured he might as well
marry me. Of course, our wedding was
planned around these ham radio events,

When [ said, ‘I do,”’ T reaily meant
it. Ten days later, 1 was sitting in a ham
radio ¢lass, learning my dits and dahs
and theory. Need I mention, one of the
teachers was my husband. Early on, 1
took the attitude that if vou can’t beat
him, you join him—and so I did, Two
months later, 1 proudly passed my
Novice test, and shortly after that my
Technician. With the-ink’s-not-even-dry-
yet license in hand, KAINRR immedi-
ately got on the air. 1 also started my *“|
need a good rig for my car’” routine, and
that lasted uatil [ got one.

Three years have passed, and my
experiences ~ are many, Fven before
obtaining my license, I learned how help-
ful it is to be a ham and how helpful
hams are. [ was really convinced when
we broke down on the parkway in New
York on Thanksgiving night. The OM
stmuitaneously got on two radios. Before
we knew it, not only was there a tow
truck on site, but also a new friend,

When Novice Enbancement gave us
phone privileges on the 10-meter band,
my world opened up. Last year, { got my
first real taste of being a contester during
the ARRL H)-Meter contest. It’s not easy
for two hams to compete from the same
station, but we did. This year, however,
the OM is being kicked out. He’'ll have to
work from another site. What does he
mean, he’s taking the better rig. Time to
protest!

Field Day was quite an experience!
Besides my duties of keeping the OM
well fed during the outing, 1 was handed
a transceiver, a tent and a 10-meter beam
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Author Ronni Stern, KATNRR, competes with her husband during major contests for time
in the shack.

in many bits and pieces and was told to
assemble the Novice station! With help
from several of the new hams in the
group, we assembled a fine setup. Then,
guess what? I had to work the pileups on
10 meters. Next thing you know, they’li
want me to operate CW!

Other experiences include the madness
of doing public-service communications,
along with 400 other hams, for the
New York City Marathon. We always
look forward to that event. Or speaking
of madness, how about the vearly trip
to Dayton. Now that’s an experience!
We love it--the flea market, the ex-
hibitors, forums and, of course, the
hospitality suites and parties. I particu-
larly love it when new equipment gets

purchased—for me to use.

I feel fortunate to be a ham and part
of the ham community, but even more so
to be the YL of a very active ham, both
iocally and division-wide. 1 love my
hobby! I’ve met some wonderful people
and have made many new friends. But
just one question—aren’t there any hams
living in Rhode Island and Delaware with
a signal that can reach Vermont on
10 meters to help this poor YL Technician
finish off her 10-meter Worked All
States?

Ronni Stern’s OM is Miich, WB2JSJ
(who is often active with the ciub call
WBIGQR). She reports she confirmed
Rhode Island and Delaware on 10 meters
since she wrote this article. Ew



Radio Scouting:

for All Ages!

Radio Scouting is coming to the National Scout Jamboree this

month. You can help!

By Lary Eichel, K2NA

PO Box 13278
Boulder, CO 80308

couting exposes young people to a

wide variety of activities with a focus

on leadership experience and learn-
ing skills useful in life, Among the best
known Scouting activities are hiking and
camping, but the range is from agricultural
business to woodworking. Across that
range, there are samples of high tech and
handcrafts. There are choices to suit
everyone.

Advancement in Scouting depends on
learning required and optional skills (Merit
Badges, community service, and so on);
demonstrating leadership; and participat-
ing in scouting activities. Some years ago,
advancement requirements included learn-~
ing Morse code. For many Scouts, meet-
ing that challenge led to a new hobby:
Amateur Radio. Times have changed,
though; Morse code proficiency is now part
of an optional award known as Redio
Merit Badge. Fortunately, Radio Merit
Badge leads Scouts to Amateur Radio.
Over 740 Scouts earned Radio Merit Badge
last year, and that number is growing. For
more information on Radio Merit Badge,
and how you can become a Merit Badge
Counselor, see Steve Place’s February 1988
OST article.!

Radio Scouting

Radio amateurs with Scouting experience
are the heart of Radio Scouting. Our goals
are to share the cameraderie of Scouting
worldwide via on-the-air activities, and to
increase the number of young people who
share interests in Scouting and Amateur
Radio.

Until recently, the only national-level ties
between Amateur Radio and Scouting in
the US have been the annual Jamboree-On-
The-Air (JOTA), K2BSA activity and
ARRL’s youth programs. In 1986, I began
editing and publishing Scoufgram, a quar-
terly newsletter that I distribute to Radio
Scouters around the world. Since [ estab-
lished Scouzgram, circulation has grown;
awareness of, and support for, Radio

18. Place, “'Radio for 1,000,000 Scouts,'' QST,
Feb 1988, pp 4748,

Scouting have increased among those in-
terested in both pursuits. The goal of
Scoutgram is to tie Amateur Radio into
Scouting, in hopes of benefiting both com-
munities.

International Radio Scouting’s one an-

*
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1989 NATIONAL JAMBOREE
Boy Scouts of America
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This is the Jamboree Badio Scouting logo.
A variation of the official BSA 1989
Jamboree logo, this adaptation was
designed by Dave Crocker, W1TMO.

An Adventure

photo cotirtesy Jim Bond, KATANT

nual event is Jamboree-On-The-Air. JOTA
is heid on the third weekend of every
Qctober, and many hams from the US
participate. The Greater Boston Council
(Massachusetis) of the Boy Scouts of
America (BSA) is one of several councils
that plan their regular fall activities to in-
clude JOTA.

National Scout Jamborees

Once every four vears, Scouts and Scout-
ers (adult leaders) gather from all around
the country to participate in National Scout
Jamborees. The last two Jamborees (1981
and 1985) were held at Fort A. P, Hill, a
US Army base near Fredericksburg,
Virginia, in the historic area between
Washington, DC, and Williamsburg,
Virginia,

The 1989 Jamboree, to be heild from
August 2-8, will also take place at Fort A.
P. Hill. Approximately 34,000 Scouts and
Scouters, from the US and many foreign
countries, will be in attendance. Using the
theme, “The Adventure Begins. .. with
America’s Youth,” the Jamboree will in-
spire the spirit of Scouting and encourage
participants to share their Jamboree
adventures with others when they return
home.

The First Jamboree

Lord Baden-Powell of England founded
the Scouting moverment after World War 1,
in the spirit of encouraging worldwide peace
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Table 1

International Scout Frequencies (MHz)
CW: 3.590, 7.030, 14.070, 21,140, 28.190.

88B. 3.740%, 3.940, 7.090*, 7.290, 14.290,
21.360, 28.350, 28.990.

“These frequencies are for use by radio amateurs
in countrles that permit 55B operation outside the
LS phone subbands; they will be monitored by
K2BSA at the Jamboree.

and happiness. His vision developed into a
worldwide Scout brotherhood that, in 1920,
brought together 8000 Scouts from 34 coun-
tries. That gathering of Scouts was held in
London’s Olympia Stadium.

Describing this gathering using the words
rally and exhibition didn’t suit Lord Baden-
Powell, so he chose the more descriptive
term, Jamboree. Eleven National Scout
Jamborees have been held in the US since
1937,

Preparing for the 1989 National Scout
Jamboree

During the 1989 lamboree, Fort A. P.
Hill will he the 17th largest population
center in Virginia; it takes a fof of work to
prepare the site for such a gathering. A sup-
port staff of 4000 will run the Jamboree.
Planning and preparation for the Jamboree
began in early 1987, just a year and a half
after the 1985 Jamboree ended.

Scouts and Scouters will begin to arrive
at the site on July 31, and on Wednesday,
August 2, flags, streamers and banners
of all descriptions will be raised over
gateways and ceremonial areas throughout
the encampment. On this opening day,
Scouts, Explorers, leaders and visitors
will be treated to a spectacular arena
show—to he held in a huge, natural
amphitheater—under the direction of famed

film producer Steven Spielberg.

Radio Scouting will play an important
role in the Jamboree. The Jamboree’s
Radio Scouting staff of 40 will operate
demonstration station K2BSA; provide
Merit Badge instruction; originate more
than 5000 messages on behalf of Jamboree
participants, mostly via packet radio; pro-
vide emergency communications, if neces-
sary; and maintain two on-site VHF
repeaters. {Repeater frequencies will be
145.17/144.57 and 224.60/223.00.)

K2BSA staff operators will demonstrate
fast- and slow-scan television, HF and VHE
packet radio, satellite, 8B and CW oper-
ation. Daytime operations will emphasize
getting Scouts on the air and showing of
the variety of Amateur Radio to the visit-
ing public. in the evenings, licensed Scouts
and Scouters participating in the Jamboree
will use K2BSA’s facilities for keeping
home-town schedules. Nighitime operation
by the staff will be DX-oriented. Primary
operating frequencies will be the interna-
tionally recognized Scout freqquencies given
in Table I.

On the Merit Badge Midway, Scouts will
have opportunities to try different skills,
and even to earn some Merit Badges. Radio
Merit Badge staff will hold kit-building ses-
sions, operate a shortwave-listening post
and conduct training sessions. At feast one
VEC-administered test session is also
planned for the Jamboree,

How You Can Help

Many Scouts never get a chance to attend
4 Jamboree. But Amateur Radio offers a
chance for them to feel the excitement of
a Jamboree by making radio contact with
K2BSA. To get in on the act, contact your

local BSA council office (listed under Boy

Scouts of America in the White Pages), and
ask for the name and phone number of the

Cp RS

A Scout from the Great Salt Lake Council experiences Amateur Radio in the K2BSA/4 tent
at the 1985 National Scout Jamboree. (Boy Scouts of America photo)
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The Boy Scouts of America devotes con-
siderable time and effort to organizing and
holding National Scout Jamborees. For
many Scouts, a Jamboree is a once-in-a-
lifetime experience; K2BSA's 40-member
Radio Scouting staff will do all they can to
make the 1989 Jambores mamorable—in
more ways than one—for all present.
(KZNA photo)

Scoutmaster of a troop near vour home.
You can invite members of a local Scout
Troop over during the Jamboree period
and make contact with K2ZBSA. By so
doing, vou’ll not only give the Scouts a
chance to experience the Jamboree, you’ll
also be showing off Amateur Radio’s
excitement and capabilities. All the stations
contacted by K2BSA will receive a com-
memorative QSL card.

If you're coming to the Jamboree with
a hand-heid rig, be sure to stop by the
K2BSA tent and sign the guest log—you’ll
receive a name fag announcing your ability
to hefp with communications, if needed,
while you’re present.
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160 Meters: A Tribute

N4LBJ’s lifelong fascination with 160 culminated in a DX
achievement dedicated to those who kept the flame burning on Top
Band for so many years.

By C. Drayton Cooper, lIl, N4ALBJ

PO Box 5
Bowling Green, SC 29703

had a dream come true today; the mail
I brought notification from the ARRL

DXCC Desk that my application had
heen verified, and [ am now free to
proclaim to the world that I am a holder
of 160-meter DXCC!

When that 160-meter DX Century Club
certificate arrives, it will be carefully
framed and hung right there beside the
other piece of wallpaper of which I am the
proudest: my official citation from the
Governor of South Carolina for “‘meritor-
ious and outstanding service™ during the
Hurricane Gracie emergency in 1959,

160 meters was the band that served as
my introduction to ham radio in the late
1930s. [ was just 2 kid then, but a neigh-
bor’s home-brew 160-meter AM rig made
a profound impression on my young mind.

That early memory of 160 stuck with me
when | was licensed for the first time in
1956. As a result, | gravitated to 160,
despite horrendous interference from
L.oran radar and severe power limitations.
1t was a challenge squeezing our QS0s into
tiny slices of spectrum only 25-kHz wide.
But because we were treading where radio
pioneers had blazed new trails, the band of
frequencies just above the broadcast band
held a magic charm. It was here, too, where
the gentlemen hung out, where the ground
was level, with no license-class distinctions.
It vou merely shared an interest in 160, you
were always welcome.

In those days, we were content to rag-
chew over @ 300 to 500 mile range—at
night. DX was being worked, but only by
Stew, WIBB, in Massachuseits. Stew
seemed to know something none of the rest
of us did. We were satisfied to call DX a
15-minute opening to Colorado at 4 AM
local or a W6 at daybreak. If we were
fortunate enough to make such a contact,
it was a thrill we talked about for days.

Along about the time $S5B began replac-
ing AM in the early [960s, I traded my
trusty old Viking II for a shiny new box
that transmitted and received the new voice
mode from a hybrid mix of tubes and
something new called transistors. But it
didn’t do it on 160, ““Not enough interest,’”
the manufacturer said, ““to include 160.”

30 [ left the grand old Top Band in favor
of working my share of DX on the higher

frequencies, although thoughts of 160 kept
coming to mind. Stalwart WIBB still

wow, JEEVES,

[ SOME VERTICAL. LET'S
GO SEE HOW IT

LOADS ON 160

showed up, just like clockwork, in the
How’s DX? column in ST, with an
impressive list of DX stations worked.

Sometime in the early 1970s, my interest
in ham radio waned. After months of in-
activity, I sold my rig. But the minute I
deposited the check, 1 knew I had made a
mistake, “‘Someday,’” T thought to myself,
1’1l be back.” And when that time came,
I knew that whatever rig I owned would
have i60-meter capability.

1t was the 1980s. My life had changed.
A new job, new QTH, kids grown, reli-
censed as N4ALBJ, and an ARRL member
once more, The time was right for ham
radio again. True to my promise, I acquired
a rig that tuned Top Band.

Little did I know the changes those years
had brought to 160, either. I strung a piece
of wire, switched on the rig and tuned
around, QST had reported that deregula-
tion had liberated 160: a full 200 kHz, 1500
watts PEP output, and burgeoning activity.

Reading is one thing, listening is another.
The low end of the band sounded like
40 CW-—signals everywhere, and no Lo-
ran! Everybody now had 160 on their trans-
ceiver’s band switch., 1 could resist no
longer. | started making contacts. 1 was
back on Top Band!

As | operated more, I discovered that 160
was siill the *‘gentlemen’s band.’” Every-
one was friendly and willing to bring me
up to date on what had been going on
during my long absence.

The guys informed me that Stew, WI1BB, .

- had made DXCC number one on 160, a

feat absolutely unthinkabie in the old days,
and that others had come after him. | also
learned that health considerations had cur-
tailed Stew’s [60-meter activity. Tt was then
that | thought of the new generation of
operators discovering 160 for the first time,
for whom the call WiBB—belonging to the
individual who almost single-handedly kept
160 alive during the dark vears—had no
significance. Then it struck me that, for all
intents and purposes, I was one of those
newcomers myself!

In December 1984, | decided to enter the
ARRL 160-Meter Contest. I had never been
in a contest before, but with my new-found
enthusiasm for 160, I resotved to give it a
try.

Running 100 watts to a simple wire,
using a straight key and no CW filter, |
knew | wasn’t going to set any records. But
I had a good time, even managing to work
a bunch of new countries in the process.
At that point I realized that if | could do
this with the various limitations of my °
station, think what 1 could do under better
circumstances. That night, 1 set a goal: |
would qualify for 160-meter DXCCY

I began living between 1825 and
1840 kHz. 1 listened to enough static and
pileups to almost perforate my eardrums!
But { was determined. | studied low-
frequency propagation and sunrise/sunset
times around the world. 1 was hungry!

Omee [ acquired a CW filter, my coun-
try total improved markedly. Next came an
antenna that had a vertical component and
a good ground system. Then a used linear
amplifier. My log was soon filling up with
new countries,

Finally, I worked GD4BEG for number
1001 It was a thrill that [ will long remem-
ber. About four months later, [ had enough
cards (including a few extra for insurance)
to submit to the DXCC desk. My cards and
the application were carefully boxed and
sent off to Newington. As they say, the rest
is history. In a few weeks, I will gratefully
frame and hang my 160-meter DXCC cer-
tificate.

And as | do, I’ll say a heartfelt thanks
to the faithful gang that hung in there and
kept the Top Band alive when the going
was toughest. But especially to a man |
never met, nor indeed ever had the privilege
of working, but who did more for 160 than
anybody else. As my certificate is hung on
the wall, I'll proudly say, *This is for you,
Stew, and thanks!”’ ]
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6K24S0: Korean Amateurs
Commemorate the Seoul Olympics

Going for the gold, Amateur Radio style, at the 24th Olympiad!

By Bae Sook "Usuk” Kwak, HL1ATL

Editorial Director,

Korean Amateur Radio League
Central PO Box 162

Seoul, Korea

[988. On the fourth floor of the Reli-
gious Center in the Olympic Village, 11
members of the Korean Amateur Radio
League (KARL) were engrossed in a dice
gare, the winner 1o become the first amateur
operator to put special-event station 6k2450
on the air! Kim, HL1ADL, rolled lucky num-
ber 9 and emerged victorious: The first trans-
mission from 6K2430 on 20 meters was his.
From that point on, 6K2430 operators en-
joyed a virtual month-long fantastic pileup.
The station operated 24-hours a day
through October 3, primarily on 40- through
{0-meter SSB and CW. Conditions were
generally good to all parts of the world, parti-
cularly on 20 and 15 meters through mid-
September, and 10 meters from then on.
6K 2450 made a total of 18,328 contacts, 70%
on 358 and 30% on CW, representing 158
different DXCC countries. See Table 1 for
4 080 breakdown by continent.

But this operation did not consist merely
of running coatest-like DX pileups for pur-
poses of commemorative contacts. For the
first time in the 35-year history of KARL, the

I t was about 3 o’clock on September 4,

The first visitor to operate 6K2450 was
Bob, N6CHU, an NBC-TV technician, who
pounded out hundreds of contacts on
20-meter CW. Bob was one of many visit-
ing hams operating from 8K24S0 during
the month-long event. All told, 33 different
operators manned the station around the
clock.

50 05T~

government authorized the handling of third-
party message traffic on behalf of the Qlym-
pic teams. The first messages were handled
on behalf of the Argentinian delegation, and
many more followed. Typical of these mes-
sages was a heartwarming radiogram from a
Canadian Olympic rower to her young son
back home, telling him what day to watch her
event on television and otherwise sending her
love to the family in North America.

Table 1
6K24S0 QSOs by Continent

Continent QSO Total
Asia 8683
North/South America 4848
Europe 3768
Oceania 1000
Africa 30
Total 18,328

Many athletes and coaches were fascinated
by the capability of Amateur Radio to pro-
vide contact with their families, regardiess of
from what point on the globe they hailed.
This message-handling service would not have
been possible without the able assistance of
the Australian emergency net under the
leadership of VK6RQ, AXSAP and VK3JICQ.
In addition, KARL members provided com-
munications support for the yachting compe-
tition in Busan, a harbor city to the south of
Seoul. They also activated another special-
events station, 6K8850, located at the Olym-
pic Park adjacent to the Olympic Village.

Tt was a great privilege for all the opera-
tors of 6K2430 to be a part of the 24th Olym-
piad and to share in the Olympic spirit. Many
thanks to everyone who participated, both the
dedicated station operators end the multitude
of radic operators around the world who
called in. And now the real fun begins:
answering thousands and thousands of QSL
cards!

KARL members set up the 6K2450 antenna system on the rooftop of the Religious Center
building in the Qlympic Village. From this vantage point, the antenna crew had spectacu-
lar views of Mt Namsan to the south and the Han River to the north, as well as downtown
Seoul. The antenna system at 6K24S0 included a five-slement Yagi and various wira

configurations,



» At the Foundation

In the Good Old Summertime

By Mary Schetgen, N7IAL

Secretary
The ARRL Foundation, inc

ow that Field Day has passed and
N the temperature in the shack may

be downright tropical, vou may be
ignoring your rig in favor of sipping a mint
julep on the veranda. Front-porch portable
may never have occurred to you as you
swat mosquitoes and stare out into vour
evening vard. But—suddenly—you are
seized by the impulse to relive that recent
outdoor operating event that netted you
contacts you never dreamed you'd work.
There’s the big oak tree, 20 feet in front
of you and 60 feet tall. It's just crying out
for a minutes-to-make simple dipole, and
the orientation is one vou’ve never tried on
the regular shack antenna. That grounded
extension cord in the garage will feed nicely
along the foyer floor and out the screen
cdoor to the little rig and power supply, now
set up on the TV {ray next to your patio
¢hair. You too can conjure up this summer-
time fun at vour own place and keep in
mind: Autumn is just around the corner.
If you’ve a son or daughter (or yourself)
headed back to college, why not make a
contribution to the ARRL Foundation
Scholarship Program? Send your cax
deductible contribution to: The ARRL
Foundation, 225 Main Street, Newington,
CT galll.

SAREX 2--We Deliver!

At 8:30 PM on the evening of May 30,
1989, the redesigned SAREX 2 hardware
was powered-up by members of the Johnson
Space Center ARC. The new, miniaturized
power supplies, made possible by a grant
from the ARRL Foundation, have aflowed
system design meodifications resulting in
greater power efficiency for the hardware.
As payload weight is always a consideration
on Shuttle flights, this new package is
lighter, yet it retains the look of bread board
splendor so near and dear to the hearts of
home-brew experimenters!

Lou McFadin, W5DID, monitored the
SSTV action during the start-up. Packet
tests were conducted by Gerry Creager,
N3JXS, and Don Noble, W5CLW, with
Jerry Coles, KBSARA, and Dwight
Andrews, KASTY! assisting in this historic
event,

GENEROSITY, LIKE CHARITY, BEGINS
AT HOME

When F. George duPont, WALSVY, past
treasurer of the Foundation became a Silent
Key in August 1987, we noted the passing of
this well-respected, longtime ARRL and

ARRLF colleague and friend with expressions
of our heartfelt gratitude for his years of
service to these two organizations. In his
passing, George did not let his beneficial
relationship with us end. Not only did he leave
a legacy of fond memories, but also two
substantial bequests to be used to support the
work of the Foundation.

ARRLF programs will continue thanks to
the kindness and commitment shown by
WAILSVY and the many other hams who have
remembered us in their wills. That George was
one of our own Foundation Board members
and deeply interested in the future of the Foun-
dation makes his gifts all the more meaning-
ful to those of us who share his vision to give
you, the ARRL member, and others, the finest
possible programs for Amateur Radio
advancement, innovation and preservatioti.

g e i i

Past ARRLF Treasurst F. George duPont,
WA1ISVY, SK.

Contributor’s Corner

We wish to thank the following for their
generous contributions to:
The Victor C. Clark Youth Incentive Program
Fund
A, H. Elsner, WeENV

in memory of Herb Becker, W6QD

The Don Riebhoff Memorial Scholarship
Fund

Joe Rudi, NK7U

The Bill Bennett, W7PHQ Scholarship Fund
Bob Entrop, W7IXR

The Goldwalter Scholarship Fund

Francisco Ho, NSFMD

Richard H. Badgeit, KASSRY

Michigan Amateur Communications System
in memory of Joe Hasset, WEPVH

The General Fund

Jane A. Haworth
in memory of James Leslie “*Jay”
Haworth, WBALGY.

Larry P. Spangler

Playground Amateur Radio Club {(FL)
in memory of Sam Galloway, WSRHE

Alson E. Braley, WOGET

Albert Randall, Jr, KAZKBX

Daniel R. Embody

Joseph E. Graber, K4EJC

ismael Toledo Colon, WP4CKX

Richard . Schilter, K4BQH

Paul Volslager, WeUGU

Thomas Maciaszek

F. A, Dodd

Michael Kravitz, K2MK

George F. Maier, KUIR

Robert Millis, WATRGO

Demetrio L. Tindoy, KAIRSI

Chris D. Sweeney, KASZAY

[eon D, St James, WBIAKG

frving Ratchick, WAZLFZ

Walter T. Anderson, WSERB
in memory of William F. Gilbert, WOOPL

Paul V. Smith, KAIQEF

William D. Hooper, W4RMM

Byron P. Liles, WILOH

Mark A. Moynahan, K3EE

Forbes R, Koghler, WIDQL

Leon Emerson, NMé6M

Paul F. Utay, NSFNZ

Verdt L., Leighton, N1AVL

Thomas Williams, WABHCJ

Pilot Knob Amateur Radio Club (K$)
in memory of Killian *“Bud’® Dolsberry,
NAOA.,

As received and acknowledged during the

month of May.
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Product Review

{continued from page 36)

clude this fix. Modified as Chip suggests, the
review FT-747(iX produces crisp, communica-
tions-quality receive audio. Yaesu has released
a technical bulletin giving instructions for
removing the culprit capacitor; you can obtain
a copy of this bulletin by writing to Yaesu,

The selectivity improvement afforded by
the FT-747GX’s narrow (W filter is offset
somewhat by distortion somewhere in the
rig’s receive-audio chain. Because of this, it’s
sometimes easier for me to copy weak CW
signals in the "747°s **CW wide”” mode than
in *CW narrow."’

Overall lmpression

I like the FT-747GX. | don’t miss the
absence of RF-gain-controf and IF-shift func-
tions, and I had no trouble getting used to
the rig’s detented tuning and tuning-speed
options. Its controls are well thought-out and
casy to use, and its compactness amazes me.
As an added attraction, the FT-747GX works
well as a geperal-coverage LF, MF and HF
receiver. If vou need solid tune-and-talk
communication on a budget, consider adding
an FT-747GX to vour station.

Price class: FT-7147GX, $700; FP-757GX
compact power supply, $220; FP-757THD
heavy duty power supply/speaker, $270;
MD-1B8 desk microphone, $110; FM-747 FM
unit, $45. Manufacturer: Yaesu USA, 17210
Edwards Rd, Cerritos, CA 90701, tel
213-404-2700.

Notes

1t put quotes around AF gain because the RF-gain
controis in most current transceivers actually
adjust /F gain. The receiva RF amplifiers {if
present) in most current MF/HF transceivers

D —————————————— e TRN————.

a;eﬂ fixed-gain {often switch-selectable) pream-

plifiars.

“n other words, a keyed TR relay with adjustable
hotd-in time.

MORE TO COME ON THE MFJ-1278

The MFJ-1278 Multi-Mode Data Con-
troller reviewed in July was from an early
production run. There have been several
changes to both the unit’s hardware and firm-
ware. In order to present an accurate picture
of the capabilities and performance of cur-
rently available units, a review of a current
MEFEI-1278 will appear soon in (JST.

SOLICITATION FOR PRODUCT REVIEW
EQUIPMENT BIDS

[In order to present the most objective
reviews, ARRL purchases equipment off the
shelf from Amateur Radio dealers. ARRL
receives no remuneration for items presented
in the Product Heview or New Products
columns.—Ed.]

The following ARRL-purchased Product
Review equipment is for sale to the highest
bidder. Prices quoted are minimum accepta-
ble bids and reflect a discount from the pur-
chase price.

Sealed bids must be submitted by mail and
be postmarked on or before August 27, 1989,
Bids postmarked after the closing date will
not be considered. Bids will be opened seven
days after the closing postmark date. In the
case of equal high bids, the high bid bearing
the earliest postmark will be declared the suc-
cessful bidder,

Please clearly identify the item you wish to
bid on, using the tnanufacturer’s name, model
number, or other identification number if
specified. Bach item requires a separate bid
and envelope. Shipping charges will be paid
by the successful bidder, FOB Newington.
The successful bidder will be advised by mail
of the successful bid. No ather notifications
will be made, and no information wilt be
given by telephone to anyone regarding final
price or identity of the successful bidder.

Improving and Using R-X Noise Bridges

{continued from page 32}

Zi(f‘f"f)‘f"n ™
. ( 2, sinh(yf) + Zycoshi) } {Bq 27)
) Zpsinhyby + 7, coshiyt)

Eqs 26 and 27 can be manipulated so that the
characteristic impedance can be found by

Zy = NZO TE+ 1/ {Eq 28)

The square root is complex, and may be
calculated with a sclentific caleulator using the
Eqs 29 through 33,

7o R+ JX = ZUDZE + 64 (Rq 29)
[z} = VB2 + X? (Eq 30)
= X i
Rg = ~f |Z| cos| % tan-i R {Eq 31)

e o 7] e 2 -1 X ’
Xy =  |Z] sin{ % tan i (Fq 32)

52 O5T=

Zy = Ry + jX%g {Eq 33)

Transmission-line uattenuation can be
calculated after using this trapsmission-fine im-
pedance equation;

Zi = ZD
Zy [cos(BEY + jatsin (30)]
Zyleos(85) + jaksin (0]

(Eq 34)
+ ZplefcostBl) + jsin (B

+ 2y [efcos(8) + jsin (80)]

This equation yvields an error of less than
5%-—as long as the transmission-line loss is less
than 3 dB. If the transmission line is an odd
multiple of a guarter wavelength {n = 1, 3,
3,...) and is terminated by an open circuit, or
if the transmission line is an even multiple of a
quarter wavelength (n = 2, 4, 6,...) and is
terminated by a short circuit, the input
impedance is given by

Please send your bids to Kathy McCrath,
Product Bids, ARRL, 225 Main 5t, Newing-
ton, CT 06111,

Advanced Radio Devices model 230A
ME/HF linear amplifier, s/n 0126 (see
Product Review, May 1989 OS7T). Minimum
bid: 54700.

Uniden® President™ HR2510 10-meter trans-
ceiver, s/n 83000616 (see Product Review,
May 1989 QST). Minimum bid: $179.
Kantronics KAM® multimode communica-
tions processor, s/n 74146 (see Product
Review, June 1989 (3ST). Minimum bid:
$220. O]

INNREEENNE LI
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K
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QEX: THE ARRL EXPERIMENTERS
EXCHANGE AND AMSAT SATELLITE
JOURNAL

The July issue of (QEX includes:

* “‘Practical Spread-Spectrum: An Experi-
raental Transmitted-Reference Data Modem,”
by Andre Kesteloot, N4AICK. A simple data link
using the transmitted reference approach. Included
is a bricf description of circuitry (most elements
have been described in previous articles}.

* “NET98.EXE: A Japanese Version of the
KA9Q Internet (TCP/IP) Package,”” by
Masahiro Yamada, JKINNT and Takayuki
Kushida, JGISLY. Modifications include the sup-
port of Kanji characters and support of the
PC-9801 series personal computer.

* “Correspondence,” clescribes an easy way to
calculate distance and bearing between two loca-
tions using USGS maps.

s 50" by Bill Olson, W3HQT gives an up-
date of solid-state RF receiving devices.

CFX is edited by Paul Rinaldo, W4RI, and is
published monthly. The spucial subscription rate
for ARRL/AMSAT members is $10 for 12 issues;
for nonmembers, $20. There are additional
postage surcharges for mailing ourside the US;
write to HQ for details,

L= ol dy {Eq 35)
The attenuation of this transmission line can
be found by

R;
Ry

al = {Eq 36)

where R; and R, are the resistive parts of the in-
put impedance and the characteristic impedance,
respectively. The transmission-line attenuation
increases with frequency. An estimate for this
attenuation is given by

o A
allf) = altf,) (—;—) (€q 37
where
0.5 <5<l

This eguation can be used to interpolate between



SET Showcases Amateur
Radio Preparedness

Scenarios and Results, 1988

By Steven Ewald, WA4CMS
Assistant Public Service Manager

ow would Amateur Radio respond
H if a communications emergency

oceurred in my community? The
quest to answer this is the challenge to the
ARRL Field Organization and especially
the Amateur Radio Emergency Service
(ARES). Preparedness iy the key to getting
a satisfactory answer, an answer that
public-service minded radio amateurs know
takes d lot of planning and practice.

The 1988 ARRL Simulated Emergency
Test (SET) was an opportunity for the
ARES and the National Traffic System
(NTS) to put their skills into practice for
the time when an emergency requires a
disciplined response. For a specified period
of time on or near the weekend of October
15, SET encouraged the Field Organization
to realize their group’s strengths and to
discover weak points in their emergency
plans.

The real strength of SET results when
emergency planning is done while working
closely with served agencies within vour
community. The following representative
scenarios tell the story of how radio
amateurs work toward answering the ques-
tions on emergency communications.

Hurricane Scenario in New Hampshire
Western Rockingham County (New
Hampshire) Amateur Radio operators,

Hamp Yearwood, KGSMG (left), Vice Presi-
dent of the Snyder ARC, and Perry Wast-
moreland, N5JSU, Director of Emergency
Medical Services for the Gity of Snyder,
direct ambulances and personnel via
Amateur Radio during the simulated
amergency.

under the leadership of Emergency Coor-
dinator {EC) Richard Magalhaes, N1FDI,
began the drill on October 15 as a simulated
hurricane named **Debbie/Leroi’* ripped
through New England, leaving a swath of
destruction throughout Rhode island,
Eastern Massachusetts, und New Hamp-
shire (south of the White Mountains).

Shortly after 8 AM, the New Hampshire
Office of Emergency Management, located
on the State Campus in Concord and
manned by WATWOK and KAIOL, sent
a digital message to ham operators
throughout the area. The alert asked all
emergency personnel to prepare for cleanup
in the aftermath of the storm.

"Fasks included photographic surveillance
and visual observations from the air
involving NH Civil Air Patrol (CAP) and
ground crews {comprised of CAP, ARES
and Radio Amateur Clivil Emergency
Service |RACES] volunteers), as well as
providing liaisons with the NH State
Police, Fish and Game Commission, and
the Aeronautics Agency,

Within 12 minutes of the state alert, ham

operators mobilized the necessary equip-
ment to begin their two-day operation. The
Western Rockingham County Emergency
Net was activated with liaison to Merri-
mack and Hillshoro Counties along with
parts of the sea coast area,

By 8:38 AM, the ARES packet net was
established with eight stations on standby,
two of which were capable of mobile/
portable operation. Within the hour, the
state officials had requested the Emergency
Net to dispatch units to ¢heck on the status
of telephone service in the area. At 9:40
AM, the Salem Civil Defense Net opened,
and the simulation progressed as Salem was
declared **without electricity.”” Repeater
operators went to emergency power.

Late Saturday morning, NIFYD asked
operators to participate in a simulated
search and rescue mission along the
Merrimack River as part of the annual
Amoskeag Rowing Club’s annunal regatta.
NIFDJ advised the state office of this re-
guest, and traffic was passed by KAIROH,
Net Control Station (NCS) for the New
Hampshire Novice T'ratfic Net which was
operating on 10 meters,

At T AM the next morning, nine amateurs

1988 ARES Analysis

1988 1987 % Change

Numnber of EC Annual Reports received 397 403 - 150
Number of ARES members in your group 18,593 15,835 +18493
ARES members on CW 7,532 7167 4+ 553
ARES members on VHF 17,531 13,8564 +2654
Emergency powered (HF) 4,995 4,138  +20.71
Emergency powered (VHF) 10,737 10,405 + 3.20
Members operational on HF mobile 3,038 2,484 +22.30
Members operational on VHF mobile 14,692 13,319 +10.31
Net sessions/drills per year 9,856 17.527 - 4377
NTS liaison 266 273 - 220
RACES liaison 271 270 4+ 037
ARES packet-radio participants 3,006 2,368 +2695
1988 SET Top Ten
Section/Local Nets Total Local ARES Activity Total

Points Points
Michigan 8351 Michigan 8914
Ohio 3465 OChio 6530
Indiana 24899 Georgia 6370
Orange 1812 Indiana 4088
Northern Florida 1144 Orange 2742
Kentucky 911 Northern Florida 2507
Connecticut 753 Western New York 1907
lowa 681 Southern Florida 1655
Alabarna 660 Santa Clara Valley 1314
Georgia 420 lowa 1265
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NET Reports
Total

Regional Nets reporting  Net

Manager Points
Sacond Region, Cycle 2 W2MTA B0
Second Region, Cycle 3 W2MTA 75
Eighth Reglon, Cycle 2  KABCPS 144
Section/Local Nets

No. of Net

Managers  Total
ARRL Sectlon Reporting  Points
Alabama 1 BBO
Arizona 1 140
Arkansas 1 8
Colorado 1 154
sonnecticut 5 753
East Bay 1 56
Eastern Massachusetts 2 130
Eastern New York 1 237
Eastern Pennsylvania 2 103
Georgia 2 420
llinois 4 361
Indiana 15 2499
lowa 10 &8
Kentucky 5 911
Maine 2 150
Maryland-DC 1 45
Michigan 37 8351
Minnesota 4 276
Missouri 1 a0
New York City-Long
Isiand 1 78
North Carolina 2 382
North Texas 1 28
Northern Florida L] 1144
Northern New Jersay 1 68
Qhio 21 3465
Oklahoma 1 313
Oranga 5 1812
Oregen 1 55
Pacific 1 54
Hhode Island 1 46
Sacramento Valley { 2
South Carolina 1 293
South Dakota 2 341
Southern Florida i 228
Tennessee 3 306
Vermont 1 9y
Virginia 1 8y
Woest Texas 1 317
Wast Virginia 4 344
Western New York 4 367
Wastern Pennsyivania 1 148
Wisconsin’ 1 3

converged on Lambert Park in Hooksett,
New Hampshire, to provide tactical oper-
ations for the Rowing Regatta. This activity
helped to wrap up the SET. In total, 46
hams, 41 of which operated in part or in
‘total on emergency power, and eight
packet-radio stations participated in four
nets and one public-service event.—Phil
McGan, WA2MBQ, Public Information
Qfficer, New Hampshire.

Aiming for the Best in Marysville, Ohio

Enthusiasm was the kev word for the
ARES in Union County, Ohio. For the
1988 Simulated Emergency Test, EC Clyde
Morrow, KESDQ, set a goal. **“We wanted
to make this one of the best ever. We
started planning two months ahead of time
50 everything would fall into place.” The
following summary of Clyde’s SET report
tells how their group showcased Amateur
Radio for the community in preparation
for the test weekend.

54 O5T=

We wanted to get information out to the
public, s0 KESDQ checked with the
Bargain Hunter, a local weekly shopper
that has a circulation of 32,000, The
Bargain Huntfer staff indicated that an
announcement could be carried free of
charge, and W8OM would take care of
placing all articles. Another publicity-
related opportunity was arranged when the
radio amateurs asked the mayor to declare
October 15, 1988, as Amateur Radio Day
for the county,. With the hefp of KA8SJH,
Mayor Tom Kruss signed the proclamation
for Amateur Radio Day in Union County.
The local newspaper covered the story and
previewed what would happen during the
Simulated Emergency Test. The crew also
enlisted the help of local radio station
WUCO to announce the event and to invite
the public to the Command Center in New
Pover.

As part of the training exercise, the team
had three high-frequency stations set up at
the New Dover Command Center. N§CBF
and WB0OM served as traffic liaison
between Z-meter and 75-meter nets.
KABVGC and W8BIN also assisted at the
comirnand station. A packei-radio station
was also ready for work. Messages were
passed on behalf of the Red Cross and the
local civil defense office. SET related
messages were also handled by members of
the ARES to help sharpen their procedures
for traffic handling. Packet radio, SSB and
2-meter FM modes were employed.

Later in the day, 43 Cub Scouts and
parents from the Ostrander area visited the
station. At one time, we made contact with
a Mexican Boy Scout station in connection
with the Jamboree-on-the Air. [t was a lot
of fun and educational for the Scouts.
Special thanks to WSBIN, KAS8SJH,
WBBA, NSCBF, W80M, KDS8HB,
KAZVGC, KB3BQC, KATKAJ, KBSFMC,
INSIID, N8IXT and K8ES for the support
in making this a successful SET.—Clyde
Morrow, Sr, KE8DQ, Emergency Coordi-
nator, Union County

Scurry County is Scene of Texas-Sized Drill

Radio amateurs were invited to partici-
pate in a full-scale drill held by the city of
Snyder, Texas and Scurry County. This
drill was held under the auspices of the
Texas Department of Emergency Manage-
ment and several served agencies and local
officials were also involved.

The scenario was a simulated tornado
that swept through the southeast side of
Snyder, striking a school and residential
area. The drill involved handling injured
mock victims played by nursing students
from Western Texas College.

Over 150 persons participated with a
crew of 1] radio amateurs. The hams
served as weather spotters and provided
back-up/auxiliary communications for the
agencies involved. Hams in the outlying
comununities helped in the exercise by
relaying weather reports and messages to
surrounding cities.

LLacal ARES Activity

No. of ECs  Tola!
ARRL Section Reporting  Polnts
Alabama 1 151
Arizona 3 g92
Colorado 2 474
Connecticut 3 330
South Dakota 1 30
East Bay 1 i38
Eastern Massachusetts 3 322
Eastern New York 2 482
Eastern Pannsylvania 4 697
Gieorgia 27 8370
Ninots 6 707
Indiana 21 4088
lowa 11 1265
Kansas 4 294
Kentucky 4 966
Louisiana 1 a7
Maine b4 221
Maryland-DC 3 485
Michigan 40 8914
Minnesota 4 556
Missauri ] a7
Nevada t 144
New Hampshire 1 294
New York City-Long Island b4 159
North Carolina 5 1
Narth Texas 2 517
Northern Florida 17 2507
Northern Naw Jarsay 3 83
Ohio a3 6530
Qklahoma 2 431
Orangs 10 ar42
Pacitic 3 262
Hhode Isfand 1 20
Sacramento Valley 2 269
Santa Barbara 1 43
Santa Clara Valley 8 1314
South Carolina 1 413
South Dakota 2 382
South Texas 4 723
Southern Florida 4 1555
Southern New Jersey 1 239
Tennessee a LY
Litah 1 221
Vermont 1 120
Virginia 5 31
Western Washington 3 507
West Virginia 5 745
Western New York 10 1907
Whastern Pannsylvania 2 157
Wisconsin 1 {11

in summary, the event went very weil
and showed the city and served agencies
what Amateur Radio can do. It also
pointed out shortcomings that have been
addressed in everyone’s disaster plans.
~—Paui Gilbert, KESZW, EC Scurry
County,

The Results

The 1988 SET resuits are organized in
two main categories: National Traffic Sys-
tem and Local Activity conducted by
ARRL Emergency Coordinators. Bach re-
porting ARRL section is listed alphabeti-
cally with the pumber of ARES teams
teporting and the cumulative score of each
section.

EBach entrant’s total score was based on
a preannounced point system. Point values
were assigned to several categories related
to emergency communications and prepa-
ration. SET participation, traffic handling
and digital-mode operations were en-
couraged as was interaction with commu-
nity and served agencies. HAES)



Moved and Seconded ...

MINUTES OF THE EXECUTIVE COMMITTEE
Meeting Nomber 434

St. Louis, Missouri

June 24, 1989

AGENDA

1. Approval of Minutes of April 1, [989,
Executive Committee Meeting
2.. FCC Matters:
2.1 Review of status of 220-MHz defense
2.2 Review of status of General Docket 87-389
(Revision of Part 15 of FCC Rules)
2.3 Review of Report and Order in PR Docket
88-139 {Rewrite of Part 97)
2.4 Other FCC matters
3. International matters
3.1 Review of preparations for hosting of
[ARU Region 2 Conference, Orlando, September
4-8, 1989
3.2 Preliminary Report on ITU Plenipotentiary
Conference
3.3 Other international matters
4, Actions assigned to the Executive Committee
by the Board at 198% Annnal Meeting
4.1 Minute 80: review of Standing Orders
4,2 Minute 81: action plan for FCC compliance
with RFI legislation
4,3 Minute 105: action plan for greater FCC
enforcement (with Counsel and Legal Strategy Com-
mittee)
S, Actions assigned by Executive Committes at
April 1 meeting
5.1 Ways of documenting economic value of
Amateur Radio
5.2 Connecticut law as it pertains to disabled
participation in ARRL meetings
6. Review of progress on Board directives:
6.1 By the vice presidents and/or chairmen, for
the committees
6.2 By the Executive Vice President, on Head-
quariers aclions
6.3 WIAW renovation
7. Local antenna/RF] matters
8. Recognition of new Life Members
9. Affiliation of clubs
10. Approval of conventions
i1, QOther business
12. Date and place of next meeting
13, Adjournment

Pursuant to due notice, the Executive Committes
of the American Radio Relay League met at 8:30
A.M, Central Daylight Time, Fune 24, 1989, at the
Ailrport Marriott Hotel, St. Louis, Missouri, Present
were President Larry E. Price, W4RA, in the Chair;
First Vice President Jay A, Holladay, W6EIJ; Ex-
ecutive Vice President David Sumner, K127Z; and
Directors Tom Frenaye, KI1KI, Paul Grauer,
WOFIR, Stephen A. Mendelsohn, WA2DHF, and
Hugh A. Turnbull, W3ABC. Also present were
Directors Rush §. Drake, W7RM, and Edmond A.
Metzger, WOPRN; and Counsel Christopher D.
Imlay, N3AKD.

|. On motion of Mr. Mendelsohn, the Minutes
of the April 1, 1989 meeting were adopted as
printed.

2. FCC matters:

2.1, Mr. Price observed that with the FCC act-
ing on our reconsideration petition, reaffirming its
original decision in the 220-MHz reaflocation
(General Docket 87-14), ARRL has exhausted its
administrative remedies. The next step is to petition
the U.S. Court of Appeals for the District of
Columbia Circuit for review of the FCC action,
Autherity for this step having already been given,
no further action by the Executive Committee is te-
quired at this time.

2.2. M. Price reported that following denial

by FCC of our motion for stay of the effective date
of the new Part 15 rules, Counsel Imlay had filed
an emergency motion for stay with the U.S. Court

of Appeals for the D.C. Circuit. The Court of
Appeals denied the motion on June 21. Thus, the
new Part 15 rules are now in effect, FCC has not
ruled on the merits of the various petitions for
reconsideration, including ours, that have been filed
in this proceeding. ARRL staff will be attempting
to arrange an €x parte presentation to appropriate
FCC staff in an attempt to resolve apparent differ-
ences of opinion as to sur engineering showings,

2.3, Mr. Price reported that he had requested
the members of the Part 97 Rewrite Committes to
review the FCC Report and Order in this procesd-
ing, first, to identify those typographical and other
errors that should be corrected immediately by
issuance of errata by FCC, and second, to identify
those substantive amendments that should be sought
later through a petition for rulemaking, A petition
for reconsideration does not appear to be required
in this proceeding.

2.4.1. Mr. Sumner noted that with the FCC
termination of the PRB-3 call sign proceeding, it
was now timely to discuss possible ways of resuming
the issuance of club station licenses with Commis-
sign staff. Progress reports will be made to the
Board as appropriate.

2.4,2, Mr, Price reported that he had discussed
the problem of inappropriate remarks by an FCC
official, reported at the previous meeting, with the
official’s superior. Regrettably, it appears that there
will be no action forthcoming to correct the remarks
for the record.

2.4.3, The Executive Commitiee noted that it
was encouraged to hear that enforcement action
finally is underway in New York City aimed at
eliminating the illegal use of the ten-meter band by
taxicabs.

2.4.4. In response to a question, Mr, Sumner
reported on discussions with CRRL President At-
kins concerning rumors of threats to the 220 and
440 MHz amateur allocations in Canada. The
rmors appear to be unfounded,

2.4.5. On motion of Mr. Frenaye, Counse] was
authorized to file comments opposing reconsidera-
tion of the FCC decision in Docket 88-467 concern-
ing 18-MHz privileges.

2.4.6. A question arose regarding comments
filed in Docket 89-65, concerning band segmenis
for automatically controlled beacons. Vice President
Holladay was asked to look into the matter and
report to the Executive Committee.

2.4,7. The Legal Strategy Committee was asked
to review the text of H.R. 911, a bill to encourage
states to provide protection from liability to volun-
teers, to determine if there were any aspects of the
proposed legislation which should not be supported
by the League.

2.4.8. On motion of Mr. Mendelsohn, the
Committee voted to support amendment of the
Communications Act of 1934 to make multilaterai,
as well as bilateral, agreements 4 basis for the is-
suance of reciprocal operating permits to aliens.

2.4.9. On motion of Mr. Frenaye, the Com-
mittee voted to oppose amendment of Section
(M4 of the Communications Act of 1934 to
eliminate the requirement that individuals and
organizations receiving reimbursement from ex-
aminees maintain records and certify annually to
the Commission that afl costs for which reimburse-
ment was obtained were necessarily and prudently
incurred.

3. International matters:

3.1. Mr. Price reported, on behalf of Inter-
national Affairs Vice President Olson, that
preparations for the hosting of the IARU Region
2 Conference in Orlando September 4-B were
proceeding smoothly.

3.2, Mr. Sumner reported that the ITU
Plenipotentiary Conference appeared to be leaning
toward calling two Administrative Radio Confer-
etices of probable significance to Amateur Radio,
for 1992 and 1993. More detailed information is
expected shortly, though the exact agendas and dates

may not be known until after the next meeting of
the 1TU Administrative Council.

3.3, Mr. Price reporied briefly on his atten-
dance at the meeting of the Canadian Radio Relay
League Board of Directors, May 20-21,

4.1. The Committez resumed the review of
Standing Orders of the Board begun at its previous
meeting, with a recess for luncheon from 12:00 to
12:45 P.M. Without dissent, this review was set
aside at [2:56 P.M. until completion of the
remainder of the Committee’s business.

4.2, Mr. lmlay noted that according to ¥CC
statistics, interference complaints resuiting from
inadequacies in the design and manufacture of con-
sumer electronics equipment and involving amateur
stations appear to be declining. There are several
possible explanations for this, including the fact that
it is difficult to lodge a complaint with FCC owing
to staff shortages and overioaded telephone lines.
He recommended the collection of data to demon-
strate that the problems that had led Congress to
adopt Public Law 97-259 have not been solved.

4.3, The staff report on the Amateur Auxiliary,
which had been reviewed at the previous meeting
and circulated to the Board, was well received by
the Board. in view of this, and of reports that the
FCC was placing increased reliance on evidence
developed by the Amateur Auxiliary in its enforce-
ment efforts, the Committee concluded that the ob-
jectives of Minute 103 are being substantially
accomplished. The Committee will continue to
monitor developments to ensure that this trend con-
tinues.

5.1. Mr. Price gave an interim report on his
study of how to document the economic value to
the public of Amateur Radio. A detailed analysis
of this economic value by a recognized, impartial
agency (such as a university) would entail significant
expense, though the results might be well worth it
in future defenses of amateur allocations. The study
is continuing.

5.2, Mr. Sumner reported that Cotnecticut cor-
porate counsel had reviewed the revised travel policy
pertaining to participation in meetings by League
officials with physical disabilities and had found no
inconsistency with state law.

6.1, On behalf of the Administration and
Finance Committee, Mr. Metzger, as chairman,
reported that the Committee will meet fuly 20 at
Headquarters. On behalf of the Membership Serv-
ices Committee, Mr, Holladay reported that the
Committee will meet July 19.

6.2, Mr. Sumner distributed a summary of
action taken to date on assignments arising from
previous Board meetings, and answered questions
arising therefrom,

6.3, Mr. Sumner reported that WIAW renova-
tion was proceeding on schedule in virtually all
respects. Work on the new antennas is expected to
begin next week. Delivery of the bulletin transmitters
also is expected next week. The building should be
ready for the rededication ceremony July 20.

7. Mr, Imlay reported on the unfavorable status
of Winfield Village Cooperative v, Ruiz, Review by
the Illinois Supreme Court on appeal has been re-
quested, but review is discretionary with the court.
The case involves an eviction action arising from
an RF] nuisance complaint in which federal pre-
emption appears to have been igonored.

8. On motion of Mr. Turnbull, the names of 48
newly elected Life Members were recognized, and
the Executive Yice President was directed to list 