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The Amateur World Knows UsWell

It's a fact, Henry amateur amplifiers are used and respected
throughout the world ... and for some very good reasons

No other company offers such a broad selection of models.
Sixteen different models with a choice of HF, VHF or UHF
operation, power levels up to the legal limit (higher on certain
export models),

Amplifiers that are built to last ... rugged components ... superb
linearity ... years and years of top flight performance. A proven
fact!

B Value for the dollars invested. Dollar for dollar, Henry amplifiers
have always been designed and built to provide maximum value.
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Henry amplifiers are available from  marine shore stations. In addition to

select dealers throughoiit the U.S. and
are being expotted to amateurs all over
the world. In addition to our broad line
of commercial FCC type accepted
amplifiers we are providing special R.F.
power generators for industrial,
scientific and military uses. In the area
of communications they go everywhere

. VHF, UHF, 88B, AM, FM, RTTY,
packel, meteor burst, digital and

communications, Henry equipment is
being used in plasma generation,
sputtering and etching, thin film
deposition, laser excitation, nuclear
magnetic resonance (NMR), photo-
emissions and mass spectrometry.

Need we say more?

It you have a requirement for high
power RF, please call Ted Shannon or Ted

Henry in our Los Angeles office.

Henry Radlo

TOLL FREE QRDER NUMBER: (B00) 421-6631 or all states except Calitorrua. Gahf residents please call coilect on oy

&

Butler, Missour 54730

Telex: 67-3625 (Henradto)

2050 S. Bundy Or., Los Angeles, CA 90025 (2131 B20-1234
(816) 6/8-3127
1 regular numbers
FAX (213) 826-7790
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TM-721A

Deluxe FM dual bander

The Kenwood TM-721A re-defines

the original Kenwood “Dual Bander”
concept. The wide range of innova-
tive features includes a dual channel
watch function, selectable full duplex
operation, 30 memory channels,
extended frequency coverage, large
muiti-color dual digital LCD displays,
programmabie scanning, and more
with 45 watts of output on VHF and
35 watts on UHF. TM-721A—Truly the
finest full- featured FM Dual Band
mobile transceiver!

& Extended receiver range (138.000-
173.995 MHz) on 2 meters; 70 cm cover-
age is 438.000-449.995 MHz. (Specifi-
cations guaranieed on Amateur bands
anly, Twe meter transmit range is 144-148
MHz. Modifiable for MARS/CAP. Permits
raecuired.)

30 multi~function memory channeis.
14 memary channels and one call
channel for each pand store frequency,
repeater offset, CTCSS, and reverse.
Channels "A" and “b" establish upper

and lower limits for programmable band
scan. Channels "G and "d" store transmit
and receive frequencies independently
for "odd splits”

Optional Accessories:

2 RC-10 Multi-function handsetfremate
contrailer « PS-430 Power supply ®* TSU-6
CICSS decode unit « SW-100B Compact
SWhinowerivoll meter » SW-200B Deluxe
SWR/power meter « SWT-12m antenna
tuner « SWT-2 70 cm antenna tuner « SP-40
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144/ 040MHz FM DUAL BANDER  TM-721A
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ACTUAL SIZE FRONT PANEL

« Separaie freqguency dispiay for
“main” and “sub-band”

¢ 45 Watts on 2 mefers, 35 wails on
70 e, Approx. 5 watts low powet.

& Call channel function. A special
memory channel foreach band stores
frequency, offset, and sub-tone of your
favarite channel. Simply press the CALL

key, and your favorite channel is selected!

» Automatic Band Change {(A.B.C.}
Alutornatically changes between main
and sub-band when a signal is present,

& Duai watch function aliows YHF and
LIHF receive simuffaneousiy.

+ . TCBS encode/decode seleciable
irom front panet or UP/DWN keys on
microphone. (Encode built-in, optional
TSU-6 needed for decode.)

+ Balance conirol and

separate squelich

confrois for each

band.

FM-729A shown wih nptinnal RC-10

Compact mobile speaker+ SP-50B Deluxe
rnobile speaker ¢ PG-2N DC cable « PG-3B
DC fine noise filter » MC-604, MC-80,
MC-85 Base station mics.® MA-4000 Dual
band mebile antenna (mount not supplied)

= MB-1t Mobile bracket ¢ MC-43S UP/DWN
hand mic.® MC-48B 16-key DTMF hand mic.

» Dual antenna ports.

= Full duglex operation,

= Frogrammable memaory and band

seanning, with memory channel

iock-out sad pricrity watch function.

£ach function key has a unigue tone

jor positive feedback,

= lHluminated front panel conirols
and Keys.

= Bimmer conirocl.

=18 key DTMF mic. inciuded.

s Handset/remotie conirol option
{RC-10).

s Fregquency {(dial) lock,

s Supplied accessories: 16-key DTMF
hand mic., mounting bracket, DC cable.

&

Complele setvige ranuals are available incalf Keswond
Iranseaived s gt mest acceisoes Specfiratons, luglires,
Al Prtees ale Subfect o charge withant ROpae o aakgation

KENWOOD

KENWQOOD U.S.A. CORPORATION
2201 E. Dominguez Si., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745
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THE FUTURE

AMATEUR COMMUNICATIONS

Once in q lifstime, a transceiver is intro-
duced that's so extracrdinary and innova-
tive that it opens a fotally new era in HF
communications. ICOM's pacesetting
IC-781 proudly exhibits that hallmark
achlsvement with futuristic designs and
features of frue legendary proportions.
Whether DXing, contesting, plongering new
interests or enjoving unquastionable top-of-
the-line paformance, the IC-781 is indeed
today’s standard of axcellence!

Mulit-Function Five Inch CRI. Displays
frecuencles. modes. memary contents,
operating nofes, RIT, two menu scresns, plusa
ponoromic view of Al signals in o selected
range, A portton of the screen also serves as
ad !’% for data modes like RTTY, AMTOR,
and PACKET

Unigue Specirum Scope. Confinuously
indicates all signai activifles and DX pileups
with your operating frequency in the cenier,
Selectable horizontal frequency spans of 50,

2 Oa¥=

100, and 200KHz for each sice of the fre-
quency you're listening o, Vertical range
indicates relative signal strengths. A confes-
ter's dream!

s, &
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Dual Widith Nolse Blanker includes MCF
filier plus level and width controls fo elimi-
nate pulse and woodpecker noise with min-
imurn adjacent-signal inferference.

Incomparable Filter Flexibility.
Inderendent selection of wide and namow
35B filters plus CW filters. Second and third
CW IF filters are independently selecidblel

Dual Watch. Simulianecusly receives two
frequencies in the same band! Balance
control adjusfs VFC A/B receive strength lev-
&ls. You can check additional band acfivity,
aven tune In your next contact, while in
Q50 without missing a singie ward!

DX Raled! 150 wafts of exceptionally
clean RF output, Easily drives big amplifiers
o maximum power,

Twin Passband Tuning with separate
conirois for second and third IF stages!
increqses selectivity and namows band-
widih, independently varies low and high
fra%xency response, of functions as IF shift,
i's DX'ing Dynamiie!

A Tofal Communications Sysiem!l
Includes built-in 400% duty AC supply, high
speed aufornatic anfenna funer, iambic
keyer, semi-autornatic or full Q3K CW treak-
in fo 60 wpm, Audio Paaking Filter (APF), RF
speech processor, muliiscanning, 105d
dynamic range, all-band/al-mode recelver
with general coverage, and much morel

iCOM Dependability. The phenomenal

IC-784 is built for action and backed with
the most extensive watranty in the industry.

See the IC-781 af your local ICOM dealer,

o
ICOM

First in Communications

ICOM Antenica, Inc,, 2330 116th Avenue NE, Bellevug, WA 38004
Cuslomer Senvice Hotlin (206) 4547519

3150 Premisx Drive, Suit 126, Ining, TX 75063

1777 Rhosoix Rarkoway, Sule 201, glam. GA 30349

JCOM CANADA, A Division of [COM Amedlza, inc.,

371 - 45 Hoad, Unit 9, Richmond, B.C. V8X. 2T4

Al staled specifications subject b wilhout notica or obligation.
A ICOM radios significanty excead FCG regulations imiting spunots
emissions. 7811
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TECHNICAL

CONTENT

OUR COVER

The profile of W1AW—the Hiram Percy Maxim
Memorial station—is known worldwide, and so are
its popular code practice and bullstin
transmigsions. Your genearous support is needed
for W1AW to face the '90s and the 21st century.
Please make your generous contributions to the

W1AW Renovation Fund; for details, see page 11
of this issue and page 48 of Aprit QST. (Large
photo courtesy K1CFE; insat drawing by Sue Fagan)
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1ateur Net Price

Tt’s a lesson you learn very carly 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. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don't forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator with automatic threshold
control.

The ipternal decoding program
{STAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is 4 terminal program.

PC Pakratt Packet TX/RX Display
4 O5T=

Sk

FacsumileﬁScreen Display
2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
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,
(SO buffer, disk storage of received
data, and printer operation, and a
second program for  transmis-
slon/reception and screen display of
tacsimile signals, The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

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

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask vour friends, or call the
local amateur radio store, We're con-
fident the PK-232 reputation will con-
vince vou that it’s time to order your
very own PK-232.

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

Advanced Electronic

Applications, Inc.

P.O. Box (-2160
Lynnwood, WA 98036

206-775-7373

AEABrimls you the
Breakthrough!



THESE HAMS ENJOY THEIR HOBBY ¥
WITH CUSHCRAFT ANTENNAS

Just recently got the beam in the air and it works
great! . .. (F.H. Huyette W7ALZ)

Works absolutely great! . . . {Bob N1EKP)
Thanks for a fantastic antenna . . . (Jeff KABTKC)
The antenna went together quickly without miss-

ing or left over parts. Nice job of packing! . . .
(Ray KETRO}

A fine antennal . . . (Joe KASMMY)

The beam performed very well under rugged
conditions. Over 13,000 contacts were made
and 142 countries . . . (Navassa Expedition
6Y5NR) ‘

10, 15, 20,*40 meters

Whether busting pileups, rag chewing
or hunting rare DX, the A3 stands out
from the crowd with the perfect com-
bination of easy assembly, the right
size, rugged durability and great per-
formance.

“40 METERS WITH THE AT43 ADD QN KIT,
STAINLESS STEEL HARDWARE KIT AVAILABLE

OUTSTANDING A3 FEATURES

* Typical SWR 1.2:1

¢ Average Band width 500 KHz

* Power Rating 2,000 Wait PEP

¢ Boom Langth 14ft, Weight 27 Ibs
s Longest Element 271t

* Wind Surface Area 4.36ft

* Turning Radius 15.5ft

With the Cushcraft A3 you too will

stand out from the crowd.




- IR
BB B w e

LR

KENWOOD
TH-EBAT

New Pocket Portable
Transceivers

The all-new TH-25 Series of pocket trans
ceivers is here! Wide-band frequency co
erage, LCD display, 5 watt option, plus...
s Frequency coverage: TH-25AT: 141-163
FAHZ (Rx); I4Fjl -148 MHz x) (Maditfiable for

TH-45AT. 438-450 MHZ.
* Automatic Powear Control (APC) circuit for
iefiable RF output and tinal protection,
@ 14 memanes: two for any “odd spiit”
(5 kHz steps).
s Atomatic offset selection (TH-25ATY,
e 5 Watls from 12 VDG o PB-8 battery pack.
(-tunchion LG display,
\ cts memory, freguency,
CTCSS and scan direchon,
e [-ALERT for quiet monitaring. Tone Alert
heeps when syuelch is opened,
* Band scan and memory scan,
® Automatic "power off” circuit.
* \Water resistant.
& (3TCSS encoder /decader optional (TSU-8).

¢ Supplied accessories; S{ubbyDuk, PE-6
battery pack for 2.5 watts o1tput, wall charge
belt hook, wiist strap, water resistant dust ca

Optional accessories:

# PB-5 72V, 200 mAh NiCd pack tor 2.5 Woutput ® PB-6
72V,600 mAh NiCd pack ® PB-7 72V 1100 mAh NiCd pack

@ PB-8 12/ 600 mAR RiCd for 5 W outout * PB-9 72V, 600
mAR NiCd with butlt-in charges ® BC-10 Compact charger

@ BG-11 Rapid charger ® BT-6 AAA battery case ® DC-1/PG-2Y
(IC adapter * HMG- 2 Headset with VOX and FTT » SE-14, 15,
15 Soft casey © SME-30/31 Speaker mics. ® TSU-5 CTCSS
decide unit ® WR-1 Water resistant bag

KENWOOD

KENWOOD u. S A LORPORATIQN

ELGEHY xtulyec? 10 change without nnnrp ald nhllcan



...pacesetter in Amate

Matc

?@E % _ f? % .EA YHF/UHF all-mode base stations

The TS-T11A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squelch
{DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

@ Highly stable duai digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXG (Temperature Compensated
Crystal Oscillator).

+ Automatic mode selection.
You may selact the made manually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

& Ali-mode squelch.

¢ High performance noise bianker,

= Speech processor,
For maximum efficiency on SSB
and FM.

= & [F shift.

s “Quick-Step” tuning.
Vary the tuning characteristics from

% Large fluorescent multi-function 2 Yersatile scanning functions. “conventional VFO feel” to 4 stepping
display. Programmabie band and memory scan action.
Shows frequency, RIT shift, VFO A/B, (with channel lock-cut). “Center-stop” @ Built-in AC power suppiy.
SPLIT, ALERT, repeater offset, digital tuning on FM. An “alert” function iets Operation on 12 volts DC is also
code, and memory channel. yol isten for activity on your priority possible, o

» 40 muiti-function memories. channel white listening on another = Hemi break-in CW, with side tone.
Stores frequency, mode, repeateér off- frequency. A Kenwood exclusive! + Y81 voice synthesizer (opfional)
set, and CTCSS tone. Memories arg « RF power output conirol. Mcre TS-711A/811A information is
backed up with a built-in fithium baftery.  Continuously adiustable from 2 to available from autharized Kenwood

25 watts. dealers,

' SELET OFF:
LB EE ! o 50 .
[ MODEE TSSTHIA T P
| 144MHe THANSCEIVER
)

Liptional accessories,

» IF-10A compulter interface « MC-48B 16-key DTMF, MC-43S UP/

®[F-232C level translator DOWN mobile hand microphones
& G010 call sign display @ SW-200A/B SWR/power meters:

e SP-430 exiema)l speaker SW-2004 1.8-150 MHz W

& VS-1 voice synthesizer SW-2008 140_450 MHZ

& TU-5 CTCSS tone unit ® SWT-1 2-m antenna tuner

= MB-430 mobile mount @ SWT-2 70-cm antenna tuner KENWOOD U.S.A. CORPORATION

e MC-60A, MC-80, MC”85 & P(3-2U DC power cable 2201E. Dominguez St, Long Beach, CA 90810
deluxe desk fop micraphones

P.O. Box 22745, Long Beach, C& 90801-5745
Campiate seiice maiials are avadatile tor all Kenwoodd iransceivers and most accessorias, 7
Specifizations atd prices are subjedt (o change without nolice of obigation, May 1988



Directors

Atlantic Division

HUGH A, TUANBULL, W3ABC, 5903 Rhode Island
Ava, College Park, MD 20740 {301-927-1797}

Vica Dlrector: James M. Mozley, W2BCH, 126
Windcrest Dr, Camiltus, NY 13031 (315-488-9051)

Centrat Division

EDMOND A. METZQER, WIPRN, 1520 South
Fourth St, Springfleld, IL 62703 (217-523-5861)
vice Director: Howard §. Huntington, KSKM
65 South Burr Oak Dr, Lake Zurich, IL 60047

Dakota Division

HOWARD MARK, WROZC, 11702 River Hilis Dr
Burnsville, MN 55337 {512-890-9114)

Vice Director: Bruce L. Meyor, WoHZR, 9410 Blaisdall
Ave S, Bloomingtan, MN 55420 (612-881-2309)

Delta Division

JOEL M. HARRISON, SR, WBSIGF, Rt 1-Box 219B
Judsonia, AR 72081 {501-728-3301)

Vica Director: Josaph A. Butler, K508, 242 Wocdland
Gircle, Ocean Springs, MS 39564 (601-875-8934)

Great Lakes Division

LEONARD M. NATHANSON,* WBRC, 20833
Southfield Ad, Suite 240, Southfield, MI 48075
Vice Director: Allan L. Severson, ABBP, 1275 Ethel
Ave, Lakewood, OH 44107 (216-521-1565)

Hudson Division

STEPHEN A, MENDELSOHN, WA2DHF, 318 New
Miltord Ave, Dumont, NJ D7628 (201-384-0570/0680)
Vice Director: Paul Vydareny, WB2VUK

259 N Washington St, N Tarrylown, NY 10591-2314
(914-631-7424)

Midwest Division

pAUL GRAUER," WEFIR, Box 190, Wilson, KS
67490 (913-858-2155)

Vice Director: L. C. *Chuck’” Miller, WABKUH
7000 North East 120, Kansas City, MO 64166
(818-781-7313)

New England Division

TOM FRENAYE,* K1KI, 22 Pinehurst Rd

Box 62, Unionville, CT 06085 (203-673-5429)

Vice Director: Hobert Weinstock, KN1K, PO Box 331
Cambridge, MA 02238

Northwestern Division

RUSH $. DRAKE, W7RM, Rte 2, Box 372 AC
La Center, WA 98629 (206-263-3048)

Vice Director; William R. Shrader, W7QMU
»042 Jasming Ave, Medtord, OR 97501
{503-773-8624)

Pacific Division
RODNEY J. STAFFORD,* KB6ZV, 5155 Shadow
Estates, San Jose, CA 95135 (408-274-0492)

Vice Director: James Knochenhauer, KBITL
133 Syivan Ave, San Mateo. CA 94403
(415-345-9511})

Roanoke Division

(GAY E. MILIUS, JR, W4UIG

1416 Rutland Dr, Virginia Beach, VA 23454
(B04-481-5095)

Vice Director: John C., Kanode, N4MM

RFD 1, Box 73-A, Boyce, VA 22620 (703-837-1340)

Rocky Mountain Division

MARSHALE QUIAT, AGEX, 1660 Wynkoop, Suite 850
Danver, CO 80202 (303-333-0818}

\ice Director: Hugh Winter, W5HD, Box 14504
Albuquerque, NM 87191 (505-293-5735)

Southeastern Division

FRANK M. BUTLER JR, W4RH

323 Elliott Rd, SE, Fort Walton Beach, FL 32548
[904-244-5425)

Vice Lirector: Mrs. Evalyn Gauzens, W4WYR
2740 NW 3rd St, Miami, FL 33125 (305-642-4139)

Southwestern Division

FRIED HEYN, WABWZO, 962 Cheyenne 5t
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“It. Seems to Us ...”

Five Years of Volunteer Examining

In recent months, the Amateur Radio
Volunteer Examiner program has achieved
a number of significant milestones. The VE
program ‘has become such an important
part of Amateur Radio, there are many
hams who simply take it for granted that
there should be professional-caliber license
examinations administered at convenient
sites and at reasonable cost.

But it wasn’t always so. In faci, it wasn't
30 long ago that the amateur exam system
was in serfous trouble in this country. We'd
like to take a2 momeni this month to thank
the people who bailed it out: the more than
10,000 Volunteer Examiners who have
given up their evenings and weekends to
make the program work.

As Amateur Radio entered the 1980s, fts
examination system was in bad shape. If
you wanted any license other than Novice,
you had to present yourself at a federal
ofifice in one of just a handfut of cities. And
you couldn’t just go any time you feit like
it; rare was the place where you could take
the test on more than four days of the year,
and weekdays at that. It wasn’t unusual for
people to miss a day or two of work or
school, and to run up significant travel and
lodging expenses, just for the chance to up-
grade their ham ticket, Little wonder that
lots of Novices never even tried to upgrade,
and dropped out.

And that wasn’t even the worst of it!
When you did finally have the chance to
sit for the exam, often at great personal
expense and inconvenience, what you got
was an exam you were more likely to fail
than to pass—even if you’d done a lot of
studying. Why? Because the guidelines pro-
vided by FCC as to what would be on the
exam were so sketchy, the legitimate
preparers of study material such as the
League were hard-pressed to respond. And
because the exam system itself was unfair,
the feeling began to develop that it was
okay to try to beat the system—for the
integrity of the Amateur Radio Service, a
recipe for disaster.

Enter Congress. With League backing,
legislation was introduced in the 97th Con-
gress to give the FCC authority to use
volunteers in the preparation and admini-
stration of amateur exams. President
Reagan signed the bill into law on
September 13, 1982. The following April,
the Dayton Amateur Radio Association
provided assistance to Commission staffers
that made it possible for some 600 people
to be examined at the 1983 Dayton
HamVention® —an indication of the pent-
up demand for exam apportunities that
existed just five years ago. Congress came

to the rescue again in November 1983,
when in the course of developing new rules
it became apparent that FCC did not
believe it had the authority to permit the
recoupmnient of any expenses in the VE pro-
gram. In just 15 days from introduction to
adoption, an amendment to the Commu-
nications Act was guided through both
Houses to provide thai specific authority,
It was recoupment of expenses, modest
though the cost is on a per-exam basis,
that made a full-scale VE program pos-
sible; without it, even the League would
have found it difficult to bear the
burden.

How well is it working? When measured
against what would have happened without
it, the VE program—and the volunteers
who have made it work—is deserving of
every superlative the English language can
muster. According to FCC figures, the
number of persons served by Volunteer
Examiners went from 8,599 in 1984—when
the program was in place for just a part of
the year—io 41,439 in 1985, 42,422in 1986
and 49,728 in 1987. Add to that the number
examined so far in 1988 and we’re welf over
150,000—n0t quite as many as McDonald’s
has sold burgers, but an astounding figure
nonetheless. The cost savings to both the
examinees and the other taxpayers run well
into the millions. The pass rate is 2 steady
61%, a far cry from the “bad old days.”
Best of all, the exams are almost universally
regarded as fair—so much so, that it looks
as if a three-year cycle for reviewing each
question pool will be sufficient to keep
them current. And best of all, the integri-
ty of the Service has been preserved;
problems with the conduct of exam sessions
have been rare and isolated,

When the program began, some believed
that the demand for exam opportunities
would dry up quickly, leaving us with
frustrated volunteers having nothing to do.
Others predicted that the volunteers would
soon grow tired of the heavy workload, and
would disappear back into the woodwork.
Neither scenario has come to pass.
According to FCC figures, the average
number of people served at an exam session
was just slightly over 11 in both 1986 and
1987, suggesting a stable relationship
between supply and demand.

Not long ago, in its capacity as a
Volunteer Examiner Coordinator, the
League accredited its 10,000th VE. Please
join us in a tip of the hat to each and every
one, and to the volunteers who work
through other coordinators for the good of
Amateur Radio. We owe them a lot.
—David Sumner, KIZ2Z
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Yaesus FT-736R.
Because you never know

whos listening.

Why just dream of talking
heyond earth?

With Yaesu's new FT-736R
VHF/UHF hase station, you
can discover some of the best
DX happening in ham radio. F'T736R station, choose from
Via moonbounce. Tropo. Aurora. : these popular optional accesso-
Meteor scatter. Or satellites. lite tracking function (normal  ries: lambic keyer module.

You see, the FTT36R isthe  cend reverse modes) keeps you  FTS-8 CTCSS encode/decode
most complete, feature-packed  on target through a transpondet.  unit. FVS-1 voice synthesizer.
rig ever designed for the serious The FT736R delivers 25 FMP-1 AQS digital message
VHF/UHF operator Butyoud  watts RF output on 2 meters,  display unit. 1.2-(:Hz ATV mod-
expect this of the successor to 220 MHz, and 70 cm. And 10 wle. MD-1B8 desk microphone.
our legendary FT-726R. watts on 6 meters and 1.2 GHz.  E-736 DC cable. And C

For starters, the FT-736R Store frequency, mode, PL (Computer Aided Transceiver )
comes factory-equipped for frequency, and repeater shift system software.

SSB, CWand FM operation on  in each of the 100 memories. Discover the FT-736R at

2 meters and 70 cm (430-450 For serious VHF/UHF work,  your Yaesu dealer today. But

MHz!), with two additional slots  use the RF speech processor ~ first make plenty of room for

for optional 50-MHz, 220-MHz,  IF shift. IF notch filter CWand  exotic QSL cards. Because

or 1.2-GHz modules. FM wide/narrow IF filters. you never know who's listening.
Crossband full duplex capa- VOX. Noise blanker. Three-

bility is built into every FT.736R  position AGC selection. Preamp YAESU
for satellite work. And the satel- switch for activating your

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on
DX links.

And to custom design your

e
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“What do you mean, the computer’s down?”

Computer downtime can
be caused by anything
from a simple mechanical
glitch to the dreaded
"headcrash"—better
known as the computer
programmer’s worst night-
mare. Nobody likes com-
puter delays, especially
the customer who has to
wait for information or
services.

Since many readers may
not have actually seen the
results of a headcrash, we
wanted to show you one
that happened on our
system several months
ago. The disk on the right
is “betore,” and the one

on the left is “after.” The
effect is equivalent to
repeatedly slamming your
phonograph needle on
your favorite album, with
the same disastrous
results.

A major improvement
for HQ has been the
instaflation of an [BM
System 38 computer
system this year. Data
transactions process very
quickly, and the system
has a much larger memory
than our old unit. In the
unlikely event of a system
crash, data recovery is
as simple as a few
keystrokes.

A headcrash turns a perfectly good disk, like the one on the

right, into a useless one, like the one on the left. In the
process, all data stored on the disk is lost.

We need your support: Probably no ham station is
more readily recognized by its building profile than
the Hiram Percy Maxim Memorial Station, WTAW—
beloved worldwide for providing code practice and
bulletins to the amateur community. As announced in
fast month’s QST (p 48), W1AW is about to undergo a
facelift—just in time to coincide with the League’s
Diamond Jubilee celebration in 1989. We're asking for
your support. If you haven't donated vyet, it's not too
late to become a WTAW Booster with a donation of up
ta $100. . .or a Century Club ($100), HPM Club ($500)
or Kilowatt Club ($1000) member. All contributions will
be gratefully acknowledged by ARRL, a 507{c)(3) tax-
exempt organization. Send your tax-deductible con-
tribution today to: W1AW Fund Drive, 225 Main St,
Newington, CT 06111, Please make checks payable to
W1AW Renovation Fund. Or call Jennifer at
203-666-1541 between 8§ AM and 4 PM (EDT) weekdays
with your credit card information. Please be generous!
Thank you.

Are You Ready?

Now that spring has
finally arrived, it's time
to start getting ready
for Field Day. While
you're checking out

vour Field Day gear, don't
forget to check out the
Field Day Rules on page
87 of this issue. See you
in june!

Back on Earth: Shuttle astronaut Tony England,
WHBORE, who operated SSTV and 2-meter FM from the
shuttle, visited HQ in late February. ARRL Executive
Vice President David Sumner, K1ZZ (right), presented
Tony with a copy of the 1988 ARRL Handbook signed
by the HQ staff. For more on Tony’s visit, see this
month’s Happenings. (photo courtesy WA2CCN)




hardened so that it is 1000
times more resistant to radia-
tion than the unit on AO-10,

The radiation of the Van
Allen belts has virtually
destroyed AO-10's
memory, but this fate will
not befall Phase 3C,
thanks to the donation of
special H$6564-RH CMOS5
memory chips by Harris
Corp's Custom Integrated
Circuit Division,

The memory chips are
treated with tungsten to
enhance their hardness;
they are the large dark
rectangles in the photo of
the 1HU. Each module is
an 8-kbyte block, for a
total of 48 kybte of error-
correcting memory, yield-
ing a net memory of
32 kbyte. The CPU is an
RCA COSMAC 1802,

Check out ARRL and
AMSAT bulletins for the
latest information on
Phase 3C. A number of
stations, including W1AW,
will carry the Phase 3C
launch live. The June issue
of QST will feature an
article on Phase 3C by
Vern Riportella, WA2LQQ.

Tthe ESA (European Space
Agency) faunch facifity at
Kourou, French Guiana, is the
scene of preparations for the
launch of AMSAT's Phase 3C
satelfite in late May. (photo
rourtesy Arianespace}

Phase 3C Launch Date Draws Near

When this issue went to press, the scheduled launch date for AMSAT Phase 3C, the
most ambitious and complex amateur satellite yet launched, was early lune.

One aspect of Phase 3C that has been vastly improved is the Integrated Housekeeping
Unit (IHU), the computer which controls the satellite’s operation. The IHU’s memory has been

Phase 3C's IHU, which was designed by W2FPY and built by
KE3D. The donation of the radiation-resistant memory chips
was arranged by KBIM. (photo courtesy W4PUJ)

W2FMI honored: During a visit to HQ in February,
Jerry Sevick, W2FMI, was presented with a framed and
matted copy of the cover of his book, Transmission
Line Transformers, which is published by the ARRL. The
second printing of the book is available and may be
purchased from the ARRL or from Amateur Radio
dealers. Jerry is shown with four HQ staffers who
helped bring the book to fruition (l-r;: KATDYZ, Sue
Fagan, WB1ENT and KATM|P. (photo courtesy WA2CCN)

Boat anchor: There are a lot of “boat anchors” at
hamfests and surplus outlets, but Lioyd Hanson,
W9YCB, of Angola, Indiana, came up with one that's a
bit off the beaten path—a steam engine with parts (alf
of them!) salvaged from electronic equipment. Among
the engine’s components are a cylinder made from the
water control valve of a large transmitting tube, pulleys
and bearings from old dial mechanisms, a flywheel
from an old movie projector, a piston that was once
an RF choke and an alcohol-powered boiler made from
an SCR-268 radar tuning cavity. Actually, the engine
doesn’t fully qualify as a boat anchor—with its
modified 12-V motor, it has sufficient speed and power
to operate a small 2-meter transceiver. Amateur
ingenuity strikes again! (photo courtesy W9YCB)
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SKITREK Expedition in Progress

The Canadian-Soviet
SKITREK expedition got
underway on March 3. The
first airdrop of supplies, at
0900 UTC March 14, was
successful. The skiers had
some problems with damp
clothes and condensation
in the tents, so they con-
structed an igloo at one
stop and used it to dry
clothing.

The team'’s position is
reported on the OSCAR-
UoSAT 11 digitalker, which
can be heard on 145.825
MHz. The signal can be
copied on a hand-held
radio as the satellite

passes overhead. Many
schools are monitoring the
satellite and tracking the
skiers’ progress.

CI8C, the Canadian
communications-support
station, has been monitor-
ing the team, EX@VE, on
80 meters and relaying
messages to the south to
give listeners a chance to
tollow the Arctic
expedition.

We'll keep you posted
on the SKITREK team’s
progress. In the meantime,
check out the OSCAR-
UoSAT 11 digitalker and
CI8C for further reports.

Canadian and Soviet amateurs met early this year at the
headquarters of the Radio Sports Federation in Moscow o
discuss plans for the SKITREK expedition. Seen here are (-1}
UW3EE, VE3CDX, UA3AF, VE3CDM, UA3-170-9, UA3CR and
UA3AYT, CRRL President Tom Atkins, VE3CDM, and Barry
Garratt, VE3CDX, were able fo operate in Moscow under the
Canadian/USSR reciprocal operating agreement which is in
effect during the expedition. (photo courtesy VE3CDM)

EME closeup: Max Bachi, XE1XA, of Huizquilucan de
Degollado, Mexico, used this circular-loop dish feeder
to feed his 5-meter dish during the T1th ARRL
[nternational EME Competition. The sealed box on the
rear of the reflector contains a preamp, relays and the
polarity rotator. For more on the EME Competition, see
the article on p 85 of this issue. (photo courtesy

XETXA)

More call-letter license plates: Some hams have their
call on two of their vehicles, usually by having them
registered in different states. But a ham with four
plates, each bearing his call? David Boland, WONWY,
of Neenah, Wisconsin, has Wisconsin call-letter plates
on each of his four vehicles! Wisconsin allows
amateurs to have call-letter license plates on all of
their vehicles. David reports that many people are nat
aware of this. Perhaps we’ll be seeing more Amateur
Radio license plates (parked in the same driveway!) in
Wiscansin. (photo courtesy WINWY)
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League Lines

The FCC has established a rule-making proceeding with the objective of modernizing the Amateur Radio rules,
Part 97. According to the FCC announcement, such a reorganization of the amateur rules has not been
attempted since 1951, and the result of ensuing technological advances and operational changes is a patchwork
quilt of rules that is often confusing. The Notice of Proposed Rule Making, PR Docket 88-139, an 87-page
document, had not been issued before (ST went to press. However, HQ understands the comment period
extends to Aungust 31. Copies of the document will be available at HQ upon receipt of an 8 x {1 SASE with
$1.85 postage.

Further details appear in this month’s Happenings column.

Postage increase: Not only has postage increased three cents per ounce for First Class mail, but the cost for
delivering QST to members in the US has increased an average of 0.8 cent per copy. This seemingly small
increase alone amounts to more than $13,000 per year!

For delivering QST to members outside the US, however, the increase is much greater: 30 cents per copy.
This forces HQ to raise the postage surcharge on foreign membership rates from $8 to $11 per year, bringing
the cost of basic overseas membership to $36.

Pacemaker wearers who are active radio amateurs: The ARRL needs your help with some information. We
know there are many of you who have been able fully to enjoy Amateur Radio despite having to use a
pacemaker. Will you share with us: date you got the device; its make and model number; your transmitter
power; bands used; antenna type and its location relative to your operating position, and any other pertinent
info. Please send all this to Perry Williams, WIUED, Pacemakers, ARRL, 225 Main St, Newington, CT
06111. Thanks!

220-MH7z update: The FCC has now extended the deadline for filing Reply Comments in the TV Answer
petition (RM-6196) to May 1, 1988; since this is a Sunday, the FCC will accept comments through May 2.

The Counstitution Bicentennial celebration continues with special “*200°° prefixes from preregistered club stations
in the following states:

April 30-May 6—1.ouisiana May 21-27—Rhode island
May 7-13—Minnesota May 28-June 3—Kentucky, South Carolina, Tennessee
May 14-20—Wisconsin June 4-10—New Hampshire

Open House: A reminder that WIAW and the ARRL HQ building will be open Sunday, June 5, from 10 AM
to 4 PM. If your club or group wants to schedule a visit, please notify Membership Communications Services
at HQ. Be sure to bring a copy of your license if you’d like to operate W1AW,

Attention Novices: HQ is looking for short articles about Novice experiences with Amateur Radio. If you have
a story that deals with what it’s like to be a Novice, we would welcome the opportunity to review it for
possible use in OST. Good-quality black-and-white photos are needed as well. Send your story and photos to
Assistant Managing Editor Joel Kleinman, N1BKE, at HQ. We’re looking forward to hearing from you!

The Lake County (Indiana) ARC will again be cosponsoring the plaque for the reactivated Herb S. Brier
Instructor of the Year Award. The club has cosponsored past Brier Award plaques and the Volunteer
Resources Committee is pieased by the club’s renewed support of this important award. Send your Brier Award
nominations to ARRL HQ today to beat the May 15 deadline. For further information, contact the Club
Services Department at HQ.

VHF/UHF Beacon Frequencies: The ARRL Membership Services Committee (MSC) met on March 26 in
Torrance, California. Present were representatives of the VHF/UHF community, including the immediate past
chairmen of VHF/UHF and VHF Repeater Advisory Committees, and representatives of the Digital Com-
mittee. At the meeting the MSC accepted and endorsed the earlier recommendation of the VUAC regarding
beacon frequencies. Under this pian the new beacon segments (in MHz) would be: 144.275-144.300,
220.275-220.300, 432.300-432.400, 902.300-902.400, 1296.300-1296.400, 2304.300-2304.400, 3456.300-3456.400,
5760.300-5760.400 and 10368.300-10368.400. FCC would be petitioned to amend Part 97 to allow beacon
operation on these frequencies in the 144, 220 and 432-MHz bands. Rule changes would not be
reqquired fdr frequencies above 450 MHz.

The next step in the process is final approval of this plan by the ARRL Board of Directors at its July
meeting. MSC will meet again just prior to the Board meeting, so any additional comments on the plan shouid
be sent to the MSC in care of ARRL HOQ.



Take a C64, some software, add some pictures, a pinch of
packet—what do you get? A clever means of getling pictures

from here to there!

By Corby B. Prati, KéWV and

3811 14ih St E
Ellenton, FLL 34222

: he Commodore 4™ computer and
AEA PK-64 packet-radio modem
make an interesting and exciting
combination. We got our PK-64s about ihe
same time, and after spending some time
on the bulletin boards, looked for a change
of pace—something to spice things up.
First, we e¢xchanged computer-program
files. Once we had the procedure down pat,
up came the same quesiion: Now what?
That’s when we started thinking about
sending pictures by packet radio.

How It’s Done

Initially, we faced two basic problems:
First, we didn’t know how to load the
graphics information into the packet
buffer. Second, we realized that in order
to restore the picture file to its original con-
dition, we’d have to find a way to edit
out—at the receiving station—everything
except the ASCII characters that make up
the picture. That means removing all
extraneous characters—such ag packet-
radio commands, connects, spaces and the
file name (the spaces before and after the
file name are used to delineate the picture
information). Once we licked these
problems, we were able to successfully send

Virgit L. Yarbrough, K4EK

5007 Bimini Dr
Bradenton, FL 34210

and recetve pictures. The color and black-
and-white photos shown here give you an
idea of what can be accomplished, We're
pleased with the results and thought you
might like to know how the process works
50 you could join in on the fun.

In the picture-gathering process, we
routinely use several readily available
Commodore computer programs to create
graphics. These programs include Micro
Hlustrator, Doodle, Koala Pictures,
Graphic Aids, Jigsaw, Screen Maker and
Hurricane Tracker.! We've also employed
Computereyes™ and a VCR to capture
pictures.?

We won’t give an account of how each
program is used to generate graphics
information, ag this process varies from
program {0 program and can be obiained
from the documentation accompanying the
software. However, the procedures used to
load, send and receive pictures are the same
for all the graphics produced by these pro-
grams, regardless of which program, or
combination of programs, is used to

INoctas appear on page 17.

K4WV generated this picture using Micro iflustrator,

generate them. Detailed information for
the steps required in each procedure is pro-
vided in Tables 1-3.

The picture-transfer process involves
three steps. First, the pictures are stored on
disk. Then, they’re loaded into the packet
buffer and sent by packet radio using the
transparent mode. At the receiving end, the
picture is saved to disk. Then, the picture
is displayed by loading it into the program
used to generate it originally, (“Krunched”
Koala pictures can be loaded and displayed
using BASIC.)

Some graphics programs prefix an
inverse spade character to the file name.
This character must be remgved before the
picture can be loaded into the packet
buffer. This is easy to do. We use a simple
BASIC program {included in the 1541 Disk
Drive User’s Guide) to rename the file and
eliminate the inverse spade character prior
to transimission. At the receiving end, the
program replaces the inverse spade prior to
the file being loaded by the graphics
prograni.

One easy-to-use program is Micro Ilu-
strator. We f{irst experimented with it by
drawing QSL cards. A couple of our efforts
are shown in the accompanving photos.

Ancther K4WV Micro lllustrator drawing.
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Table 1

To Load a Picture

1. Load the packet parameters.

2. Press RUN STOP t0 get the packetl-
program menu.

3. Insert the disk containing the picture
1o be transmitted into the disk
drive.

4. Press L {load), @ (QSO buffer},
w:filename, P, R and RETURN.

5. Press m (move), r for replace,

a (move from QSO buffer),

& (move to buffer 6}, ¥ {move all).
Note: Any buffer from 0-9 can be
used.

6. Press & (edif), s (buffer 6).

7. Mark the start and end of the picture
as follows:

* Press SHIET INST DEL and type three
spaces, d:filename and threg
spaces.

* Use function key Fa io step to the
end of the pictura, which may be
up to 13 pages long.

* Type three spaces, press RUN STOP
to view the menu and type p ior
packet.

8. You are now ready to connect and

send the picture.

(But there are other uses to which this pro-
gram can be put, as you’ll learn later.}
A typical picture consisis of 32,000 pixels
(160 horizontal, 200 vertical). We’ve trans-
ferred pictures using 1200-baud packet on
2 meters and 300-baud packet on 10 meters.
Pictures with greater detail take a little
more than 3 minutes to send at 1200 bauds.
By using Krunched Koala pictures, trans-
mission times are shortened considerably.

Pictures from a YCR

Using Computereyes, it’s possible to
capture pictures previously recorded on
videotape. We tape-recorded pictures using
a black-and-white surveillance camera. The

Table 2

To Send a Picture

1. Connect to the receiving station.

2. Both operators switch their stations
to fransparent mode by pressing
function key Fr, T {transparent) and
BETURN.

3. The receiving operator then clears the
QS0 bufter by pressing F2 (SHIET F1).

4. The sending operator should wait
about 10-15 seconds to allow the
teceiving operator to perform step 3,
then press ¢TRL 6. (Do not press
RETURN).

5. The picture will be transmited.
Depending on the size of the pic-
ture, transmission time may be_ as
long as three minutes. Once you're
sure picture transmission is com-
plete, disconnect.

taped pictures were then still-framed and
scanned with the Computereyes equipment.
Though the pictures processed this way lack
the fine detail of pictures produced by
means of the computer programs, they are
quite legible. Our best results have been
obtained scanning black-and-white photo-
graphs, Computereves can display up to
eight levels of gray.

Graphics Are More Than Fun

As we mentioned earlier, there are
practical applications for the generation
and transmission of graphics. One such
possible use would be drawing a map of a
disaster area and then transmitting the
picture to an EQOC (Emergency Operating
Center). Storm-tracking information,
including maps, can be sent simultaneously
to several packet-radio stations set up at
different locations.

Summary
We hope the material we’ve presented

Table 3

To Receive a Picture
i. After making the connect, go to trans-

n

10.
i1,

12.
13,

14.

parent mode hy pressing Fr, T and
HETURN.

. Clear the QS0 buffer by pressing F2

(SHIFT F1). At this point, the ASCII
characters composing the picture
will begin to appear on the screen.

. After the disconnect prompt appears

at the top of the screen, prass rRuN
$TOP (menu).

. Press E (edit) and & (QSO butfer).
. The cursor should now be at the

upper-left corner of the screen.

. The received picture information wilt

appear on the screen—mostly as
inverse characters.

. Use the s pEL key to remove the

extraneous characters (packet
connect, spaces, and so on). The
cursor should now be positioned
over the first picture character.

. Press r3 to step to tha end of every-

thing in the buffer.

. Use the Back ARROW key to dslete all

characters up to the picture informa-
tion (including the three spaces
inserted by the sending operator).
The cursor should now be next to
the last picture character.

Press RUN STOP (menu).

To save the picture to disk, press &
{save}), a (QS0O buffer),

o:filename, p, w and BRETURN,

Ta view the picture, return to BASIC
Krunched Koala pictures can be
loaded and viewed in BASIC.

For other pictures, run the program
used {o create the picture and load
the picture. Doodls pictures can be
loaded using Jigsaw.

here will generate some interest in sending
and receiving pictures on packet radio.
We'll be glad to answer any questions we
can. Perhaps others will develop proce-

This baautiful tiger is from the Art Show collection.

16 05T

An illustration from the Doodle program.



This picture was copied from a VCR tape using Computereyes,
Pictures such as this ¢an be captured directly with a camera
using Computereyes. Howaver, to obtain eight-level shading, the
subject must remain motionless for well over a minute;

dures that ¢an be used with other com-
puters and TNCs. Let’s hear from you!

Notes

Micro lllustrator is a product of Island Graphics
Corp, 1000 Civic Center Dr, San Rafasl, CA
94903, tel 415-491-1000.

Doodle is produced by Crystal Rose Software,
109 South Los Robles, Pasadena, CA
91101-2417, tel 818-795-6664,

Koala Pictures is from Art Show, available from
the Kansas City Commodore Users Group
(address unknown). {Koala Pictures is not a
product affiliated with Koala Technologies, Inc.}
Giraphic Aids, a collection of graphics programs,
is offered by the Blue Mountain Commodore
Users Group, 667 Canary Dr, Walla Walla, WA
98362. Koala Kruncher {offered by the Blue
Mountain Commodore User's Group) compresses
a Knala picture file and allows it to be icaded and
run in BASIC,

Art Show and Graphic Aids are public-domain
programs; try obtaining these from another C64
user or download them from a BBS. (Pictures
made using the Doodle program can be convertad
ta Koala format, then Krunched. Some harizontal
detail i5 lost, but the resulting plcture is still good.)

Jigsaw and Screen Maker are available from
Compute's Gazette, PO Box 10957, Des Moines,
lA 50340, tel 800-727-6937. {Compute! Publica-
tions, Ing, PO Box 54086, Greensboro, NC 27403,
tel 919-275-9809.)

Hurricane Tracker Maps are available from

New Products

UNIVERSAL RADIO AMATEUR-
PRODUCTS CATALOG

I'] Universal Radio, a well-known short-
wave equipment dealer, has introduced its
first Amateur Radio equipment catalog.
Universal carries ham gear and supplies
from more than 40 manufacturers and
publishers. The 44-page, 814~ x 11-inch
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This map of the approach of storm Floyd was made using the

Hurricane Tracker program. The storm track is indicated by the

Robert C. Bowden, 4907 22nd Ave W, Bradenton,
FL 34209, tel 813-792-4876.

2Computeroyes is available from Digital Vision,
inc, 66 Eastern Ave, Dedham,
tel 617-329-5400.

Corby Pratt became interested in radio in 1928
ond built some crvstal sets and ¢ two-mbe
receiver, fle was first licensed in 1930. In 1937,
Corby obtined a Radiotelephone First Class
license and later did some part-time operating
ot radio station WING in Dayton, Ohio,

Corby groduated from Tri-State College (now
Tri-Stare Universify) in 1938 with q BSEE, and
in the fall of that year went ta work for IBM
in New York City. Later, he moved to the
Endicott, New York laboratory.

In 1943, Corby worked on instrument landing
and radio-range equipment at Wright Field. He
was transferred to the Radar Laboratory at
Rome, New York in 1952, where he worked on
various radars and countermeasures equipment.

Corby retired in 1973 and moved to Florida.
He got interested in computers about five years
ago.

There are several other hams in Corby’s
Jamily. His wife, Vera, is N¢HAZ, Corby’s son,
Dr Donald Pratt, KC3VH, teaches computer
courses al Bloomsburg University in
Pennsylvania. Corby’s daughter-in-faw, Kathy,
is N3EUP, and his nephew, Rodney Prati, is
K2AFK,

catalog (no. R8-02) is available from
Universal Radio, 1280 Aida Dr,
Reynoldsburg, OH 43068, tel 800-431-393%
or 614-866-4267. Price, $1, refundable with
purchase.—Rus Healy, NJ2L

SHORTWAVE RECEIVER REFERENCE
MANUAL FROM UNIVERSAL
SHORTWAYE

] Thinking about buying a used short-
wave receiver? Shortwave Receivers Past

and Present may help you find the one you
want. Edited by Fred J. Osterman, this

A 02026,

three asterisk-like symbols near the bottomn of the map. The first
appears between longitude 84 and 83 degrees, the next hetween
82 and 81 degrees, and the last indicator (in white) is shown at
the southwestern tip of the Florida coast.

Virgil Yarbrough was licensed as W9YYW in
1936, Later, when the 10th call area was created
after WW 2, his call was WOYYW. At that time,
Virgil was emploved by Kansas Gas and Electric
(KG&E) in Wichita, Kansas, as a linewman and
troubleshooter., Afier completing an Inter-
nutional Correspondence Schools course and
night studies at a local university, he vbtained
a Second Class Radiotelephone license,

In 1942, an leave from his job, Virgil became
the Communications Officer for the CAP (Civil
Air Patrol) at Pascagoula, Mississippl, and
Rehoboth Beach, Delaware. When these bases
closed, Virgil was drafted into the Navy and
served as an Aviation Radio Technician for the
duration of WW II,

After the war, Vireil returned 1o work for
KG&E. Amateur Radio—mostly experimenting
and equipment building—occupied his spare
time. In 1972, Virgil retired from KG&E and
moved to Florida, *. . . becoming a fugitive from
a line gang and cold winters. . .,"" amd pursuing
his quest for an Advanced-class ticket. In
addifion to RTTY and packet radio, his interests
include compurers. Virgil has been a member
of the ARRL since 1935, when, on December 28,
Hiram Percy Maxim made him an Associate
Member. Virgil’s QST fibrary is complete
back tvo 1935, Virgil’s wife, Catherine, is
K4IES (ex-WBZUY, the call she received
in 1937). [LEL2oN

book covers over 200 recently manu-
factured receivers, including information
on frequency coverage, circuit type, vears
manufactured, features and accessories,
The book also details modes received,
operating voltages, and size and weight of
each model. Photographs of many receivers
are also included. Shoriwave Receivers
Past gnd Present is available from
Universal Shortwave Radio, 1280 Aida Dr,
Reynoldsburg, OH 43068, tel 614-866-4267.
Price, $5.95 plus $1 shipping in the US.
—Rus Heuly, NJ2L T
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How to Deal with Audio

RFl Problems

RF energy can disrupt audio
amplifiers. It may render an
amplified mic useless. Simple

fixes can cure these
problems easily.

8y Doug DeMaw, W1FB
ARRL Contributing Editor

PO Box 250
Luther, M 49658

ave you agonized over the squeals

and squawks that your transmitter

output energy caused in hi-fi gear,
amplified microphones and mic amplifiers
within your transmitter? If so, you are cne
of a large group of hams who must deal
with these annoyances while trying to enjoy
Amateur Radio. RF epergy can follow
devious paths in a dwelling or ham shack
to cause RFI, Tracking this RFI culprit is
seldom an easy task, The alternative to
confining stray RF energy is to treat the
equipment to make it immune to the effects
of RF currents. Some guidelines for
providing a suitable ham-shack ground
system should be followed as a matter of
course. We will discuss these measures
later. Suppression technigues for audio
amplifiers are simple and inexpensive, but
some precautions must be taken to avoid
impairing the amplifier frequency response.
‘We will treat this subject also.

The RFI Symptoms

A member of vour family is listening to
a favorite AM or FM station. You com-
mence a 40-meter QSO with another
amateur. You speak into your mic, some-
one from another part of your home
shouts, “Hey, vou’re wrecking the stereo!™
Is this a familiar scenario? I'll bet it is!
Worse still, there may be an unwelcome
knock at the door, or an unsolicited phone
call to let you know in a positive manner
that you’re knocking out a neighbor’s hi-
fi system with your SSB signal, We've all
heen through this grind, and it can be
frustrating,

[t is unfortunate that a liability. may be
awaiting our efforts to operate on a
neighbor’s hi-fi system, Messing with the
innards of someone else’s radio, TV or
stereo system invites problems. If the set
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\& THAT'S THE BATTLE-AXE
DOWN THE STREET THAT CALLED
ABOUT RE, WE AREN'T
HOME

fails later for some obscure reason, you
inay become the villain, at least in the eyes
of your neighbor, This can happen even
though vour RFI-suppression efforis had
nothing to do with the equipment failure.
But you can dig into your own hi-fi equip-
ment and I encourage you to do it if you
have an RFI problem.

The Station Ground

The quality of the earth ground in your
ham station may have little effect on R¥I1
to electronics gear in your living room or
at your neighbor’s home. But it will have
a marked effect on RFI within vour radio
room, especially if you're experiencing
problems from RF energy getting into your
mic amplifier, keyer or computer. It is wise
to concentrate on developing a quality
earth ground in your shack before you
proceed with RFI-cure measures elsewhere.

A basement or ground-floor ham shack
is the least prone to grounding problems.
This is because the ground leads are usual-
ly short compared to those from a second-
or third-floor location. The longer the lead
to the main ground system, the more
difficulty we experience in obtaining a
*cold’” ham station. This is complicated
further if we wuse an end-fed half-
wavelength (or multiple thereof) wire
antenna. This places the high-impedance
end of the antenna near the operating
posttion. The high-voltage RF energy seems

N & T e ¢

to get into and onto every piece of gear on.
the desk when this type of antenna is used.
Try to avoid the use of end-fed wires. 1t
is rnuch better to use an antenna that is well
removed from the shack. 1t should be fed
with coaxial cable to help prevent unwanted
RF energy from appearing in the ham
station.

Ground siraps from the transmitter,
Transmatch and linear-amplifier cabinets
need to be as short and wide as practicable.
It is sometimes helpful to use short ground
straps between the cabinets of these pieces
of gear. This helps to break up troublesome
ground loops that can cause problems. The
equipment ground leads are connected to
a central ground point or post. If you have
a metal operating desk, ground it to the
main system also. A desk, if not grounded,
can become hot with RF energy, and this
may cause problems with your mic or
kever.

The central ground may consist of the
cold-water pipe system in your home, the
well casing and a group of 8-foot ground
rods driven into the soil near the ham
shack. If your antenna includes a buried
radial system, tie those wires to your central
ground system also. Try to use large-area
ground conductors, such as l-inch wide
copper strips or the shield braid from RG-8
coaxial cable. The greater the conductor
area, the lower the inductance (reactance)
of the ground lead. This allows it to be
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more effective as a ground conductor,
especially at the higher frequencies.

The Cause of Audio RFI

Andio RF] is observed as squealing,
howling or chopping of the audio-output
signal from a piece of hi-fi or ham equip-
ment. Solid-state aodio amplifiers are
especially affected by stray RF currents.
'Fhis is because the transistor junctions are,
in effect, diode junctions. RF energy is
rectified by these diodes, and the resultant
dc voltage disrupts the amplifier operation.
Excessive rectified RF voltage can shut
dowm a transistor amplifier (saturate it) and
silence it when you are sending CW or
using 8SB. In another example, your voice
peaks may momentarily cause the audio
amplifier to saturate, This leads to
chopping of the amplifier output, RF feed-
back can occur within your transmitter and
mic audio channel, and this results in
squeals and motorboating of your transmit-
ted signal, It's all because of unwanted RF
energy reaching a critical point in the audio
system, Obviously, the best cure is to keep
the stray RF current out of the affected cir-
cuits, but this is not always an easy assign-
ment. Good station grounding and the
proper antenna system will help, however,

The Cure

Standard suppression methods call for
the use of bypass capacitors on audio-signal
leads within the affected piece of gear.
These bypass capacitors should be located
as close to the transistor amplifier as pos-
sible (generally from the transistor base or
gate to ground). If an IC is the affected
component, place the bypass capacitor
between the IC input port and ground.

We must be careful to use a capacitor
value that will have a minor effect on the
frequency response of the affected
amplifier. 1f the amplifier has a high-
impedance input terminal (such as an FET
or a vacuum tube), we must be especially
careful about the capacitance value we
choose. Too large a capacitor value will
spoil the high-frequency response. Low-
impedance audio amplifiers (bipolar
transistors) can accommodate substantial-
ly more shunt capacitance without impair-
ment of the high-frequency response than
can FETs or tubes. For example, a typical
mic amplifier has an input impedance of
500-600 ohms, Bypass capacitors from base
to ground may be any value up to (.01 pF
before the audio highs start rolling off in
a significant manner. O the other hand,
470 to 1000 pF is about the maximum C
we should use when bypassing a tube grid
or FET gate,

Bypassing may not, by itself, vield a
cure. We may need to add a series reactance
in the audio lead, such as an RP choke
between a mic connector and the base or
gate of the affected AF amplifier. A low-
value resistor may be used in place of an
RF choke for high-impedance circuits.
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EXCEPT A% INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS { xF |; OTHERS
ARE IN PICOFARADS { pF );
RESISTANCES ARE IN CHMS;
k=1000, M = 1000 009,

Fig 1—Schematic diagrams of typical audio input stages that may be found in hi-fi equip-

ment or amateur transmitters.

he circuit at A shows a JFET amplifier, and at B is an

equivalent triode-tube amplifier. Both circuits have a high input impedance. This requires
that C1 ancl C2 be fairly low in value in order to minimize high-frequency roll-off. The
circuit at C has a low input impedance. Larger values of C may be used at C1 and C2
without sacrificing high-frequency response. R1 at A and B functions as an RF choke to
form a bruta-force RF filter with C1 and G2, An RF choke is used at C to help form the

RF filter (see text).

Resistance values between 1000 and
3300 ohms are typical at the grid of a tube
or the gate of an FET. This value of
resistance is somewhat high for a low-Z in-
put circuit, such as a 600-ohm bipolar
aydio amplifier. An RF choke, which has
a low dc resistance, is better in the latter
situation. Fig 1 shows examples of suppres-
sion measures for high- and low-impedance
audio amplifiers.

1t is seldom necessary to use suppression
measures on secondary audic-amplifier
stages, The majority of the problems can
be associated with the first audio-amplifier
circuit. This may not be true when RF
energy enters a piece of equipment via the
ac line cord or along cables that connect
to external accessory units. In this situa-
tion, we must assume that these leads need
to be bypassed where they enter the cabinet
of the malfunctioning equipment,

Amplified Mic—A Practical Example

I have two amateur friends that bought
Kenwood TS-430 transceivers. They both
purchased Kenwood MC-80 amplified mics
to use with these fine transceivers. Gary,
WB8GJIH, uses a coaxial-cable feed line with
his dipole antenna. Jean, NBJCQ, uses an
end-fed 130-foot wire antenna, Neither of
these hams were able to use their MC-80
mics, even on the low bands: RF energy
getting to the internal mic amplifier, and
presumably into the first audio stage of the

transceiver mic amplifier, rendered the
TS-430 transceivers useless. The unampli-
fied, hand-held Kenwood mics worked fine .
with the transceivers. Experimenting with
grounding techniques offered no solution
to the RFI problem. The transmitted SSB
signal was garbled and riddled with squeals
and squawks.

CGary, who has impaired vision, asked me
to work on his MC-80 in an effort to cure
the RFI malady. 1 followed standard pro-
cedures for suppressing audio RFI., The
original circuit of the MC-80 is presented
in Fig 2. The circuit changes are shown in
heavy lines.

You will note that the control lines (up-
down and PTT) had no bypassing. Simi-
larly, the audio voltage after the gain con-
trol (VR1) had no bypass capacitor. All of
these lines pass through the mic cable to the
rig. They can pick up stray RF in the shack
and aflow it to flow into the transceiver and
into the mic circuit. | added 0.1-xF
capacitors from. each control lead to the
PC-board ground foil in the mic amplifier.
The andio lead from VR! now has a
0.003-pF bypass value. This lower
capacitance value is used to prevent roll-
off of the audio highs. Values up to
0.005-pF are suitable at this point.

I added a 0.1-uF capacitor from R3 to
ground, and another from D1 to ground.
Although electrolytic capacitors are present
at those points (C6 and C7), they are not
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380 uH

Q.00% uF

Fig 2—Schematic diagram of the Kenwood MG-80 mic. Part numbers are those of the
manufacturer. The heavy lines indicate components that were added 1o rid the circuit of
RF| problems. RFC1 replaces a ferrite bead that existed in that part of the circuit.

effective as RF bvpass capacitors, and
hence the two (1.1-uF units.

Kenwood included a ferrite bead (FB)
near the base of QI. Although a ferrite
bead is effective at VHF as a series
impedance, it offers negligible help in
holding back HF-band energy. A single
bead of 850 permeability provides only 1
g#H of inductance (approximately) at HF,
and this is of no value for HF and MF
operation. 1 replaced the bead with a minia-
ture 390-zpH RF choke. It offers a fairly
high impedance to RF, but is not a signal
barrier at audio frequencies. The choke
value isn’t critical. You may use induc-
tances between 300 and 1000 xH without

New Products

AEA PK-FAX™ PROGRAM

Il Using PK-FAX, AEA PK-232 multi-
moede communications processor users can
receive and transmit FAX pictures and
weather charts. PK-FAX allows direct dis-
play of received pictures on the computer’s
monitor, and you can save images to disk
for future use. Pictures saved on disk can
be transmitted by FAX or packet radio.
Images created by a “paintbrush’’ program
can also be transmitted with PK-FAX.
System hardware requirements include an
IBM® PC or compatible with at least
256 kbytes of RAM, a serial port and two
disk drives, a video graphics adapter and
display, DOS 2.0 or above, a PK-232 or
Heathkit® HK-232 data controller and a
receiver capable of tuning FAX fre-
quencies. PK-FAX operates with a wide
variety of printers, but the use of a printer
is optional. The program has an auto-save
feature that allows you to automatically
store on disk every picture you receive. The
pictures are given sequential file names;
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affecting the audio frequency response of
Ql.

You may want to try this cure if you have
an MC-80 that is affected by RF energy.
I feel obligated to say, however, that i
know many hams who have TS-430 trans-
ceivers and MC-80 mics and have never
experienced an RFI problem., No doubt
they are without ground loops of conse-
guence within their stations.

The PC board in the MC-80 has an
insulating material on the PC-board ele-
ments. You will need to scrape away this
film in order to solder the grounded ends
of the bypass capacitors to the ground bus.
I used an X-acto® knife for this job.

auto-saving starts and ends at times you
choose. PK-FAX is available from
Amateur Radio dealers across the couniry.
Suggested price, $24.95. PK-FAX is not

I had no way to test this mic with my
transceiver, at least not without changing
the mic connector, 50 [ relied on my
intuitive treatment of the mic and sent it
back to W8GIH. Gary appeared on 75
meters a few days later and stated that he
was using the MC-80. The audio quality
was excellent and his RFI problem was
resolved. [ have since applied the same
suppression methods in the N8JCQ MC-80.

Other brands of amplified electret mics
are probably in need of similar treatment
if RFI oceurs. The measures | applied to
the MC-80 should be generally applicable
to any amplified microphone—home-built
or commercial.

{n Summary

Experienced amateurs may consider the
foregoing a “‘twice-told tale,” but it is
worth repeating from time to time for the
benefit of newcomers or those who aren’t
comfortable with solid-state circuits.
Certainly, it requires no special skill to
install suppression components, and the art
is by no means new!

Perhaps the most difficuit modern
gadget to deal with today is the VCR (video
cassette recorder). Some of the fixes [
mentioned here can be applied to VCRs,
but complete treatment would require a
complete QST article. I battled with my
VCR for several days before I cleaned it up,
and 1 plan to tell this story in a subsequent
article. ! do feel that there is no entertain-
ment gadget or piece of ham gear that can't
be RFI-suppressed if you have the patience
and incentive to tackle the job. The basic
guidelines are offered in this article. I hope
you have found this material helpful . me

copy protected. For more information,
contact AEA, 2006 196th St SW,
Lynnwood, WA Y8036, tel 206-775-7373.
—Rus Healy, NJ2L
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The Great Sporadic-E Opening
of June 14, 1987

Take a spectacular sporadic-E event, add thousands of stations on
the air for a June VHF QSO Party, and you get record-breaking
contacts and an unusual opportunity to closely study a rare mode

of propagation.

By Michael R. Owen, WaIP/2

Geology Department
St Lawrence University

Canton, NY 13817
uring the morning of June 14,
D 1987, a spectacular sporadic-E
{E;) event began over the southern
half of the United States. The opening
included the 30, 144 and 220-MHz bands;
this article focuses on 144-MHz (2-meter)
operation. On 2 meters, the opening was
amazingly intense and lasted an unusually
long time—more than three hours. It
provided hundreds of 144-MHz operators
with propagation covering distances of
more than 1600 km (1000 mi). Signal
strengths were often over 59, sometimes
meter-pinning, and the band was described
as sounding like 20 meters. Stations in
Arkansas, Oklahoma and northern Texas
reported working Florida off the front
of their beams and W7s off the back!
The North American overland distance
record was broken on 2 meters, and the
world’s first documented Amateur Radio
sporadic-E contact was made on 220 MHz.
This was indeed a fantastic opening!
This E; opening was special in another
way: It occurred during the June 1987
ARRL VHF QSO Party. During this
annual competition, an unusually large
number of stations are active. Competitors
keep detailed logs and later submit
them to ARRL HQ. Consequently, the
June 1987 Party offers an unprecedented
opportunity for analyzing the birth and
development of an E_ event. By examining
contest logs, we can watch the E cloud ap-
pear, track its movement, and see it dis-
sipate. And, equally exciting, there is clear
evidence of double-hop E-layer propaga-
tion because of another E cloud present
over the western UUSA at about the same
time.

Data Collection

For this study, I examined the contest
logs of 85 participants in the June 1987
YHF contest. 1 recorded contact informa-
tion for 1865 log entries of 144-MHz QSQOs.
All of these contacts were between stations
more than 350 miles apart, and they took

N
e Ma
“

Y r e
. L

e *
% . oo

|

ey L -

v oE o F

ER

I
=

»
* r‘_a oy

ax ¥

Fig 1—Locations of all the stations with contacts in the June 14 data base ara
rapresented by asterisks. Many stations were located exactly, and the rast were arbitrarily
considered to be in the centers of the appropriate grid squares,

place from 1430 to 1830 UTC on June 14,
QS0 data involved 595 different stations
in 163 different grid squares. Of course,
these are not all of the contacts that were
made, nor are all open paths represented.
Nevertheless, I feel that more than 50% of
the opening’s contacts probably are
recorded in this data base.

Fig 1 shows that the opening was truly
widespread. Stations all over the fourth and
fifth call areas were involved, along with
some southern Wés and W7s, some Wois

and a few W9s. The opening covered
mainly the southern USA. Although several
stations were north of about 40° N latitude,
relatively few contacts were made from that
region.

Two E Clouds

The ‘‘opening’ was actually two
openings, one in the east and another in the
west. The main eastern opening began at
1430 UTC and lasted until about 1610 UTC
{Fig 2). It covered the South from Florida

Time of Single-hop Q805
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Fig 3—Where was the band open? This series of maps shows paths for each of the contacts included in the data base in

10-minute periods. Double-hop contacts are not included.
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to Texas and Oklahoma, and north into the
Midwest. The main western opening began
at about 1545 UTC and lasted until almost
1645 UTC. In both cases, a small number
of contacts were made after the “‘end” of
the opening—some as late as 1750 UTC
{*“it ain’t over "til it’s over!’).

Fig 2 suggests that the eastern opening
began slowly, but in fact the band burst
open suddenly. The gentle slope of the
curve between 1430 and about 1600 UTC
is actually the result of an increasing
number of stations becoming aware that
the opening was in progress. What is the
evidence for this? Examination of the logs
reveals that within 10 minutes of their first
E, contact, many of the larger multi-
operator stations were making QSOs at
their maximum rate, more than one per
minute. As time passed, more and more
single-operator stations joined the fray,
having been alerted to the 2-meter opening
via 6 meters or some other means. The
curve in Fig 2 gives the impression that the
opening built up gradually, when in fact
propagation “‘popped open”’ over a wide
area.

‘The western opening followed a similar
trend, although its beginning rise was some-
what steeper. Apparently, many western
VHFers were already waiting for the band
to open. This is fortunate, because the two
openings overlapped in time, permitting
several double-hop contacts.

Both the eastern and western openings
ended abruptly. Although a few contacts
were made long afier the band appeared to
have tolded, station logs clearly show that
the openings collapsed quickly. For the
eastern opening, this happened around
1600 to 1610 UTC, and for the western
opening, around 1645 UTC. The few
leftover signals that were present after the
ends of the main openings probably mean

that the E clouds were still present but that
they were not sufficiently dense to support
widespread 144-MHz propagation.

Cloud Movement

VHF signals are normally propagated
into outer space because the Earth’s
atmosphere cannot bend or reflect them
very well. Sporadic E is a rare situation in
which ionized particles in the Earth’s upper
atmosphere are somehow packed together,
forming a cloud that—temporarily—can
reflect VHF signals back to Earth. This
reflection is sometimes called skip or short
skip on the HF bands.

Sporadic-E clouds are apparently shaped
like thin sheets rather than the puffy clouds
you might imagine. They are more-or-less
planar, and only a few tens or hundreds of
meters thick. From the point of view of a
VHF radio signal, the E cloud looks some-
what like an imperfect *“mirror’’ about 200
to 300 km in diameter, floating horizon-
tally at about 110 km (70 mi) altitude.

E clouds are moved by ionospheric
winds, which sometimes blow at several
hundred km/hour. As an E cloud moves,
the areas of the country from which it can
be “seen’ with VHF signals vary; the cloud
supports propagation between different
areas as time passes. By plotting the con-
tacts that were made at different times
during the band opening, you can get an
idea of which areas could see the E cloud.
The midpoint of a line drawn between two
stations that made a QSO via the E cloud
represents the approximate location of the
cloud.! By plotting a large number of

1This subject is discussed in detail in E. Pacock,
“Sporadic-E Propagation at VHF: A Review of
Progress and Prospects,” Apr 1988 QST,
pp 33-39.

S0 paths and midpoints, it is possible to
track the movement of the E cloud as an
opening changes with time. To my
knowledge, no scientific study has been
able to track an E cloud in this manner
before.

Fig 3 shows how the opening developed
through time. Each map is a2 10-minute slice
of time—you can see why a computer was
needed to handle the data! 1 have omitted
the long-haul, double-hop contacts from
this set of maps because they are difficult
to see when plotted alongside the normal
single-hop contacts.

In addition to the maps of actual con-
tacts, I have included maps with just the
midpoints of the contacts (Fig 4). [deally,
the midpoint of a contact represents the
spot where the E cloud reflecting region
was at that time. This assumes that the
cloud is a flat, smooth plane (invisible, of
course), exactly horizontal. In a2 moment,
I will discuss why I think that this is no?
always true, but for now, it is a good
starting place for discussion. 1f you have
a large number of QSOs to work with, 2
cluster of path-midpoint marks is a good
indicator of where the E cloud is located—
and how big it is.

Several interesting features are apparent
from the maps. Almost all of the contacts
involving the eastern or western openings
are centered on well-defined regions. These
two regions are the sites of the E cloud at
that particular time. By scanning through
the maps, or following along in Fig 5, you
can see how the eastern and western E
clouds moved.

The eastern E cloud began to reflect
144-MHz signals just over southern
Mississippi. Its path was almost due north
for more than 2 hours, covering about
300 km in that time (about 150 km/hour).
However, this northward movement was
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Fig 5—This map shows how the E cloud moved over time.

Ellipses are drawn as in the previous set of maps, but for

each half hour.
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Fig 8--The distribution of contacts in the eastern opening by
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Fig 7—144-MHz double-hop contacts made during the open-
ing. The circles represent the path midpoints for the contacts.

not straight. The E cloud changed direc-
tion several times and almost stopped
moving from 1620 to 1630 UTC. From
1700 UTC until the end of the opening, the
eastern E cloud traveled due west at over
200 km/h. The cloud was apparently
caught in a due-west ionospheric wind that
may have torn it apart and caused it to
dissipate.

The western opening is harder to track
because fewer QSOs were made {mainly be-
cause there are fewer YHFers in the west
and they are more scattered), but it also
appears to have moved generally northward
after a brief trend eastward. I think that
the Jong, skinny shape of the ellipse for
1600 UTC is not ““real”’ because relatively
few contacts were available to draw it.
Instead, 1 think that the cloud moved rather
rapidly eastward at first, then slowed,
turned, and moved northward. Interesting-
ly, the western E cloud moved at about the
same speed as the eastern E cloud during
the main part of the opening. Is this speed
(about 150 km/h) typical of intense E
clouds, or is it just a result of the particular
ionospheric winds on June 14?

Earlier, I said that { think that E clouds
are not entirely smooth and flat. Based on
these plots of contacts, 1 think that E
clouds are sometimes curled or bumpy at
the edges. Why? On almost every QSO
map, there are a few contacts that do not
seem to cross the main center of E layer
reflection—their path midpoints are far
away from most of the others. For
example, look at the 1630-1640 UTC map.
One contact from north Florida to central
Texas, and three contacts from western
Florida into Kentucky and northern Illincis
do not seem to follow the pattern of all the
other contacts. These unusual contacts
probably used the same E cloud as the

other QSOs because there is no other
evidence for a separate cloud. One expla-
nation for these unusual QSOs is that their
signals were reflected from parts of the E
cloud that were tilted and provided some
oblique reflection. These tilted areas were
probably small and did not last long; other-
wise more (QSOs would have been made
along the unusual paths. [ visualize an E
cloud shaped somewhat like a sheet of
paper, mainly flat but with corners curling
in the wind.

Scientific studies of E clouds, using
rockets, have aftempted to determine
whether the clouds are horizontal or tilted.
Unfortunately, the absence of north-south
paths (no VHFers out in the Gulf of
Mexico) makes it impossible to estimate
this cloud’s tilt, if there was any.

Double-Hop Propagation

The distance covered by a single-hop
VHF signat propagating via an E cloud at
110 kim altitude is limited to about 2300 km
(1450 mi). If you add another 100 km at
each end of the path for tropospheric
bending, 2 maximum range of 2500 km is
expected for single-hop E-layer propaga-
tion. Virtually all E contacts cover ranges
less than this, averaging about 1675 km
(1040 mi). See Fig 6. QSO distances signifi-
cantly longer than this have been reporied
several times in the past, suggesting that
double-hop propagation has occurred.

During the June 14 opening, there is
clear evidence of double-hop propagation
for at least 19 contacts. Included in this
total is the record-breaking 3176-km
(1973-mi) QSO between Jim Frye,
NW70/7 {grid DM25gv) and Jim Poore,
KDAWF (grid EM92kb).

What is the evidence that double-hop
propagation occurred? At the time of these

Fig 8—HMow did the eastern E cloud move? This graph shows
the E cloud’s position each 10 minutes for the main part of
the opening. Notice how the cloud moved in an erratic path,
changing direction several times.

QS0s, both stations were, or had been,
working stations in north Texas and
southern Oklahoma. Fig 7 shows the path
midpoints and average positions of the two
known E clouds for the period 1625-
1705 UTC. Also shown are contacts. with
path lengths exceeding 2500 km, along with
their path midpoints. If these long-distance
contacts had been single hop, they would
have required ionization over north Texas
and southern Oklahoma. Furthermore, if
this ionization had existed, other contacts
would have taken place between southern
Texas and iowa/Nebraska. No such con-
tacts took place at this time, indicating that
no E cloud was present midway between
the eastern and western ¢louds discussed
previously. The fact that stations at both
ends of the long-distance contacts were also
working stations in the middle confirms
that the geometry of the two clouds was
adequate for double-hop propagation.

Signal strengths for these double-hop
contacts were about equal to those of
single-hop QSOs. For example, NW70 and
KD4WF both reported §9-plus signals
during their record-breaking QSO. Both
stations were running about 150 watis
output to single Yagi antentas at about
30-40 feet.

Considering how rare single-hop E; is at
2 meters, it is a wonder that double-hop
ever oceurs. The Iocation of the two
E clouds in double-hop propagation is
critical. Each cloud has to be in the right
spot, and both clouds have 1o be capable
of reflecting 2-meter signals at the same
time. Nevertheless, double-hop contacts
took place at several times during the
Jupe 14 opening. These times were around
1525-1535 UTC (3 QS0s), 1610-1620 UTC
(3 QS0s), 1625-1635 UTC (9 QSOs) and
1635-1705 UTC (4 QS0s). Note that the
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last three sets of double-hop contacts
occurred when the majority of the eastern
opening was aiready finished.

Om June 14, double-hop propagation
occurred when the average distance
hetween the two E clouds (shown by ellipses
on the maps in Fig 4) was about 1300-

1400 km (300-875 mi). When they were .

farther apart, no double-hop propagation
occurred. The E tlouds were a little farther
apart from each other during intervening
times, when there was no double-hop
propagation. During the 1525-1535 UTC
double-hop period, no western E cloud can
be plotted because no single-hop contacts
were made.

Fig 8 shows that the times of double-hop
propagation did not correspond to any
unusuzl movement of the eastern B cloud.
They occurred when it was traveling
straight, as well as when it was changing
direction. Similarly, double-hop propaga-
tion did not correspond to any unusual
shortening or lengthening of average path
distances (Fig 9). Double-hop propagation
must be the result of two intense E clouds
in exactly the right places at the same time.

'The 220-MHz Contact

VHFers have long known that [ower-
frequency E; propagation can indicate
whether higher frequencies might open up.
For example, unusually short skip distances
on 6 meters often signal an impending
2-meter opening. Therefore, VHFers might
expect 2-meter propagation conditions to
tell whether 220 MHz might open.

The world’s first documented Amateur
Radio 220-MHz E, contact took place at
1544 UTC between Bill Duval, KSUGM
{near Dallas, Texas) and John Moore,
WSHUQ/4 (near Jacksonville, Florida), a
distance of 1497 km (931 mi). Signals on
220 MHz were heard at both ends of the
path for several minuies by these stations
or others nearby, confirming that the con-
tact was not made via meteor scatter. At
the time, 144 MHz had been open between
Florida and Texas for more than an hour
and would remain open for another hour.

What indications were present at
144 MHz that 220 MHz might open? Ap-
parently, none, Skip distances on 2 meters
were approximately the same throughout
this opening (except for the double-hop
contacts discussed previously)., Not ouly
was the average distance of all 144-MHz
QS0s about the same, but there were no
abnormally shorr (330s recorded in the
logs, cither. Furthermore, KSUGM and
WSHUQ/4 set up their 220-MHz atterapt
on 144 MHz—in other words, the 2-meter
band was open along the same path. Con-
sequently, it appears that the oniy way to
tell if the 220-MHz band is open is to try
it and see. If K5UGM and WSHUQ had
not **given it a try” we would still not know
if B, propagation is possible at 220 MHz.

if the eastern E cloud did not exhibit the
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normal pattern ot gradual intensification
and rise of MUF, what accounts for the
propagation of 220-MHz signals during
that record-breaking QSO7? I think it has
to do with the relationship between
ionospheric winds and the E cloud.

Remember that the eastern E cloud ap-
parently stopped moving, or nearly did,
between 1600 and 1630 UTC. Perhaps this
slowing was caused by the northbound
E cloud running into ionospheric winds
blowing from the northeast, causing the
cloud to slow down and ultimately turn to
the northwest. As the cloud slowed, it
became suddenly more dense as a result of
compaction. This sudden and short-lived
concentration of ions permitted 220-MHz
propagation. Hf my hypothesis Is correct,
VHFers should look for other 220-MHz E,
opportunities when 2-meter openings sesm
to stabilize briefly or stop shifting.

What Cansed This Ii; Opening?

A lot of scientific and amateur effort has
gone into determining the cause (or causes)
of B, at VHFE. A vast literature exists in
professional journals concerning the effects
of geomagnetic activity, seasons, sunlight,
meteoritic particles and other phenomena
on the occurrence of mid-latitude sporadic
E. It appears that the seasonal, daily and
hourly patterns of intense B, are not
direcily velaied to any of these causes,
although they all affect E; in some way.
WNo single cause-effect relationship has been
discovered despite enormous scientific
effort. The jury is still out, and the verdict
may not be in for decades.

Among radio amateurs, there seem to be
two main theories of the canse of sporadic
E: weather and geomagnetic activity. Some
VHFers believe that severe thunderstorms
{tops greater than 40,000 feet) somehow
cause sporadic-E clouds to form, despite
the fact that thunderstorms occur at
altitudes of less than 16 km and E clouds
are formed at over 100 km altitude. Others
believe that geomagnetic activity influences
mid-latitude E,, perhaps because

geomagnetic storms do cause E; at polar
fatitudes.

Was the June [4th opening caused by
thunderstorms or unusually high or low
geomagnetic activity? I think not. Exami-
nation of the National Weather Service’s
Radar Summary Charts for June 14, 1987,
issued hourly, shows a band of weak to
moderate thunderstorm activity along the
Gulf Coast and extending up the East
Coast to about Cape Hatteras, North
Carolina. Only a few thunderstorms were
present in the region of southern Louisiana
to southern Alabama, whete the eastern E
cloud formed. None of those storms had
tops exceeding 40,000 feet. Over west Texas
and New Mexico, where the western E
cloud formed, there was no thunderstorm
activity at all.

Regarding geomagnetic activity, the
Barth’s field was generally quiet to
unsettled. According to the NOAA
Prefiminary Report and Forecast of Solar
(feophysical Data published June 16, 1987,
the Fredericksburg K index was 2 for the
period of the openings, and the A index
was 8 for June 14. These conditions are not
unusually quiet or disturbed.

1 feel that the perceived association
between E, and thunderstorms is caused
by the fact that mid-latitude E, and
thunderstorms both happen to occur during
the summer. Although they coincide some-
times, plenty of intense thunderstorms hap-
pen without any sporadic E, and many E;
events (including wintertime E,) occur far
from any unusually intense storms. Simni-
larly, some mid-latitude E; events may
coincide with unusually low levels of
geomagnetic activity. {n cither case, I think
most of these “associations™ or *‘causes™
are just coincidences.

Summary and Conclusions

I have described how the June 14, 1987,
144-MHz sporadic-E opening developed
through its nearly three hours of existence.
By using information from nearly 2000
contacts, it has been possible to track the



movement of the two E clouds responsible
for the opening. Their movement proba-
bly resulted {rom the effects of ionospheric
winds. The eastern cloud, in particular, was
buffeted about and traveled in an erratic
path, changing direction at least three
times.

These sporadic-E openings began and
ended suddenly, As many VHFers have
noticed, however, an E, opening can hang
on for quite a while after the main excite-
ment is over. It pays to keep tuning after
the opening has apparently ended because
double-hop propagation may occur at this
time,

Propagation via E; on 220 MHz is
possible! During this opening, 220-MHz
E, occurred at about the peak of 144-MHz

New Books

HISTORY OF QRP

By Adrign Weiss, WBRSP. Published by
Milfiwatt Books, 833 Duke St No, 83,
Vermillion, SD 57069. First edition, 1987,
Saft cover, 544 x 8% inches, 11 chapters,
199 pages. $10.95 (First Class postage
paid).

The joy of being a QRPer results not
only from building little rigs and bucking
the QRM while operating. QRP purists
extract satisfaction and pleasure from
studying the history of low-power
operating and the related challenges.
History of QRP provides extensive cover-
age of the QRP movement in the UJS from
1924 to 1960.

As a writer of books and articles, I can-
not help but view Adrian’s research efforts
in awe. His dedication to the objective
while gathering archival data is obvious as
you read the spellbinding chapters of this
book. Certainly, Adrian would make a
great curator of some future QRP museum.
His grasp of the historical aspects of our
flea-power pastime is impressive, to say the
least.

The chapters are (in order): The KSEEG
(now WE@RSP) Story; Prologue to
Exploration; QRP Pioneers on the
Frontier, 1923-24; 1925—QRP Takes the
Spotlight; 1926-27--Newcomers and
DXers; 1930-1941—Grass Roots vs High
Power QRM; QRP Gains Ground, 1930s;
QRPers’ Story in Their Qwn Words; The
Uprising of '37—The Flea Power
Association: 1945-1960—Before the
Transistor; and, 1954-1960—Milliwatts
and Miles.

This book is sprinkled with black-and-
white photographs of old-time operators
and equipment. My nostalgia was
heightened by many of these illustrations.

activity-—when the E cloud was at its
greatest demsity, 1 believe that the intensifi-
cation of the E, opening was the result of
temporary compaction of the E cloud
caused by a shift in ionospheric winds.
Whatever the cause, it pays to check
220 MHz whenever a strong 144-MHz
opening is in progress, even if there is no
unusual path shortening on [44 MHz.

Is coast-to-coast 2-meter propagation
possible? I think so, but it will be very rare.
Both E clouds will have to be slightly to the
west of where the June 14 E clouds were,
slightly higher in the ionosphere, and help
from tropospheric bending will be needed
on at least one end of the path. I predict
that when (or if) the East Coast works the
West Coast, stations in Virginia/North

For example, Weiss shows a picture and
schematic diagram of 2 WW II surplus mini
plug-in unit, the BCR-746-A tuner. The
diagram shows Byron Lindsey’s (W4BTW)
circuit adaptation that called for the
addition of a 154 battery-radio tube, which
was used to convert the tiny tuning unit to
a QRP transmitter. When the ARRL staff
tested this fransmitter in 1947 (““A Bantam
I-Watter,”” January 1948 (QST) they
worked 22 stations in 10 states during a
12-hour period! How well I remember the
excitemnent I felt when i bought my first
BCR-746-A unit in 1946 for only 50 cents!
Reading about it in Weiss’s book brought
back fond memories indeed.

History of QRP is filled with similar
interesting tales about QRP operation in
bygone cays. Weiss makes considerable
mention of such pioneers as Kruse, Hatry,
Schnell, Handy and Battey. Numerous
other QRP experimenters are given credit
in the volume, along with photographs and
circuit diagrams of their creations.

This book should serve as a guidepost io
what QRP operation is about, especially
with regard to the thrills that accompany
the use of homemade equipment. This part
of Amateur Radio is missed by many of
today’s hams who operate only with store-
bought rigs. 1 recommend this book for
your Amateur Radio library, even if vou
never become a member of the fast-
growing QRP fraternity.—Doug DeMaw,
WiFB
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Strays af

MOVING? CHANGED YOUR CALL?

[J When you change your address or call
sign, be sure to notify the Circulation Depart-
ment at ARRL HQ. Enclose a recent address
label from a QST wrapper if at all possible.
Address your letter to Circulation Depari-

Carolina and in southern Nevada/
California will also be working Oklahoma
City, Oklahoma or Dodge City, Kansas.
We'll see if I’'m right!

Dr Michael R. Owen, WOIP, was first licensed
in 1969 at age 16. He became interested in
VHF/UHF activities while ¢ student ai the
University of Hlinois, Urbana, in the late 1970s.
He is active in 432-MFHz EMFE, 144-MHz meteor
scatier and VHF/UHF contests. He is a co-editor
(with Emil Pocock, W3EP and Curt Roseman,
K9AKS) of the VRF/UHF Contesting! column
in the National Contest Journal and has
authored many papers on VHF and UHF propa-
gation. Mike &> currently an assistant professor
of geology at 5t Lawrence University in Canton,
New York, and he continues to enjoy VHF +
operation from FN24, one of the rarer arid
squares on the East Coast. EEET]

ment, ARRL, 225 Main St, Newington, CT
06111. Please allow six weeks for the change
to take effect. Once we have the information,
we'll make sure your records are kept up-to-
date so you'll be sure to receive QST without
interruption. If you’re writing to HQ about
something else, please use a separate piece of
paper for each request.

I would like to get in touch with. ..

[J anyone with manual/schematic for a
Palomar Skipper 300 amplifier. Ron Smith,
N7KBN, 8736 W EHarll Dr, Phoenix, AZ,
85037.

[’} anyone who has used a BC348 or R392
receiver, Alan Mark, PO Box 372, Pembroke,
MA 02359,
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QEX: THE ARRL EXPERIMENTERS'
EXCHANGEAND AMSAT SATELLITE
JOURNAL .

In 1970 a new amplifier design allowed many
amateurs to enjoy good success on 1296 MHz.
Modified construction makes this amplifier
suitable for operation on 903 MHz. Using a
paralleled pair of 7289 planar triodes in
grounded grid, its output is more than 125 W.
Following the mechanical details given in the
April issue of QEX, you too can get this
amplifier up and running on 903 MHz!

The April issue of QEX includes articles on:

¢ “Parabolic Paradox,” by H. Paul
Shuch, N6TX

* ““Two 7289s on 903 MHz,”’ by Ken
Schofield, WIRIL

* “Components,” by Mark Forbes, KC9C

QEX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAtDYZ, and is
published monthly. The special subscription
rate for ARRL/AMSAT members is $8 for
12 issues; for nonmembers, $16. There are
additional postage surcharges for mailing out-
side the US; write to Headquarters for details,

May 1988 29



The Inside Story of the PK-232

How is a product such as the PK-232 muitimode data controller
born? Here's a peek at the people and procedures that are
involved in bringing a new product 1o life.

By Mike Forsyth, KB7DCJ
Sales Manager, Amateur Division
Advanced Electronic Applications, Inc
PO Box C2160
Lynnwood, WA 98038-2160

products offered for sale to

Amateur Radio operators today. A
quick check of the ads in any issue of QST
will show you dozens of products you can
buy. Some are simple kits put together by
a few hams trying to make a little money
in a hobby they enjoy. Other products have
behind them years of research and develop-
ment, input from dozens of engineers, and
a marketing budget that would make your
head swim. But no matter how small or
large the company, or the cost of the
product, each of them is created for your
enjoyment of Amateur Radio.

‘Who makes these special Amateur Radio
products? How does an idea become 2
finished product? How difficult is it for a
company to design, manufacture, and
market a product for radio amateunrs? This
article is a look at how a small company
goes through the process of creating a new
product; it’s an inside look at how the
Advanced Electronics Applications (AEA)
team defined, designed, manufactures,
markets and supports the PK-232 mulii-
mode data controller.

Product Definition

The first—and many times the most
difficult—step in creating a new product, is
to define what the new product will be.
Product definition requires a good under-
standing of the existing market and the abili-
ty to forecast what new product will be

30 OsT=

C onsider the variety of different

accepted by the Amateur Radio community.
Keeping up with the desires of radio
amateurs requires 2 clean and accurate
crystal ball. Mike Lamb (NTML), George
Buxton {N7EZJ), Dr Alan Chandler
(K6RFK), John Gates (N7BTT), Steve Stuart
{N6IA) and [—-as well as several others—
are called upon to offer ideas concerning the
existing and future trends in Amateur
Radio. (A list of the AEA team members

is presented below.}

Five factors are considered in product
definition:

® Market Desires—What product
features are radio amateurs looking for?

¢ Technology——What new technology
can be applied to Amateur Radio products?

¢ Competition—How will this new
product fare against existing and future
competitive units?

The AEA Team

No individual could possibly design and support a project like the PK-232. The
team effort of many AEA staff members makes each new product possible. Here
is a listing of the radic amateurs who coniributed to the PK-232 project.

Mike Lamb, President, N7ML*

George Buxton, Executive Vice
President, N7EZJ"

Dr Alan Chandler, Vice President
of Engineering, K6RFK"

John Gates, Commercial Division
Sales Manager, N7BTI*

Steve Stuari, Senior Software Design
Enginger, NEIA®

Mike Forsyth, Amateur Division Sales
Manager, KB7DCJ

Andy Madsen, Engineer, KB7B

Pat Hartley, Design/Drafter, KB7DDM

Larry Stenley, Purchasing Agent,
N7KFX

Audris Skuja, Industrial Designer,
KB7DDI

Norm Sternberg, Documentation
Speciallst, W2JUP

Rich Perdue, Service Manager,
KAQVXO

John Downing, Service Techniclan,
NTGMF

Cliff Wells, Service Technician,
KATTVC

Paul Vujovich, Service Technician,
KB7DCN

Darrin Foster, Production Supervisor,
KB7DDO

Glenn Waggoner, Production,
KA7ENP

Alicia Johnson, Production, KB7DDP

Tracy Nord, Production, KA7ILD

Norma Levell, Productlon, KB7DDA

Sharon Elliot, Data Entry, KBYDDN

Sherry Denney, Office Manager,
KB7DDK

Sharon McMullen, Order Entry,
KB7DDH

Laura Osburn, Receptionist, KBE7DDB

*Member of the new-product planning
group.




® Price—What price will make the
product affordable?

¢ Timing—How soon should this new
product be avaijlable?

Market Desires

In 1985, AEA built the first multimode
data controller that included the ability to
send and receive Morse, Baudot, ASCII,
AMTOR and packet-radio data, The
PK-64 made multimode operation easy for
any radio amateur who owned a Com-
modore 64® or 128 computer. With the
success of the PK-64, many radio amateurs
came to AEA and asked for a similar unit
that would function with different com-
puters.

Existing customer comments and wishes
are very important in the product-definition
process. AEA uses warranty card com-
ments, correspondence, telephone con-
versations and face-to-face hamfest
discussions to learn the needs and desires
of current and potential customers. The
new-product-planning staff has the difficuit
job of deciding which new product is most
important, and what features should be
included in new products. Although several
projects can be in some stage of produc-
tion simuitaneously, a small company like
AEA must constantly prioritize, juggling
a limited staff and numerous new-product
ideas.

In the case of the PK-232, a few require-
ments became evident almost immediately.
With the popularity of the IBM® PC and
the IBM-clone computers growing
dramatically, a muitimode controller for
non-Commodore computers was needed.

While the popularity of packet radio
continued to grow, most PK-64 units sold
included the optional enhanced HF modem
for operation of all modes on the low
bands. Therefore, the new unit would need
to include superb HF and VHF modems.
With input from thousands of radio
amateurs, the planning staff began to
sketch out the initial demands for the
PK-232.

Techrology
Both Dr Chandler and Steve Stuart were

involved in the PK-64 design project. So -

the successor project, the PK-232 (see the
sidebar, “What’s in a Name?’’), would
again call on their skills for hardware and
software design. Tying the PK-64 directly
to the Commodore computers made soft-
ware and hardware designs very specific,
but this new product had to be more
versatile. This created major headaches for
both hardware and software engineers. The
new product wonld also need some addi-
tional features not found in the PK-64.
Competitive factors demand that each new
product must be an improvement, not just
a rehash of existing technology.

Competition

The Amateur Radio market is very com-
petitive. Several other manufacturers were
marketing packet-radio controllers at the

“What's in a Name? R
- Why widuld AEA call a new product -
PK-2327 Actually, PK-232 Is the.
nickrame for the Pakratt Model
“PK-232 Multimode Data Controller.
‘With a name that long, you'd use a
nicknams tool Pakratt is a contraction
of packetiradiotelsfype, and was first
used with the PK-64, the first unit to
combine radioteletype and packet -
radio operation. PK is short for
‘Pakratt. The 232 part of the name
comsgs from the fact that the PK-232
is compatible with any computer or
terminal equipped with an RS-232-C
intertace port. :

Qne of the reasons for dubbing the
- new unit the Pakratt Model PK-232
_ Muitimocle Data Controller was that
. the name should describe the
- features the unit offered. Of course,
~as soon ‘as the unit was advertised,
- ratlio amateurs picked the shortest
- nickname—PK-232-and it mada no .
_difference what AEA called itl Every-
body knows: Nicknames are the ones

you remembar.

time (including Japanese manufacturers),
but none had followed the lead of the
PK-64 by combining packet radio and
other modes in a single controller, 1t was
only a matter of time. So, AEA had to con-
sider not just the products available at the
time, but what the competition would he
selling in the future. The goal was to
develop a product that could be price com-
petitive worldwide. Again, the crystal ball
becomes very important.

Price

The PK-64 was designed to give radio
amateurs the choice of buying a VHF-only
version for just over $200, or adding an
optional modem to bring the total price to
just over $300. Part of this decision was
based on the apprehension that radio
amateurs would not be willing to spend
$300 for a data controller, But the
PK-64/HFM (with the optional HF modem
included) was much more popular than the
VHF-only PK-64! This fact, and several
other considerations, set a price target for
the new unit at just over $300. Once the
amateur net price is set, a formula is used
to calculate the design-cost parameters,
patts cost, labor budget, advertising budget
and all other factors of cost involved in the
product. George Buxton is responsible for
making all the numbers balance. With
assistance from Sherry Denny (KB7DDK)
and Sharon McMullen (KB7DDH), George
monitors all financial aspects of the com-
pany, including new-produci costs.

Timing
Timing the market arrival of a new-

product release can be a major factor in
whether the product will fail or succeed.
Other projects within the company, the

engineering time necessary to complete the
PK-232 and the effect on existing product
sales were just a few of the factors
involved. In this case, ‘‘the sooner the
better’’ turned out to be the right answer,

Taking afl these factors into account, the
new-product planning staff arrived at the
foliowing product definition for the
PK-232: Build & multimode data controller
that can interface with almost any com-
puter and be used for Morse code, Baudot,
ASCII, AMTOR and packet radio. Give it
a high-performance internal modem for
both HF and VHF operation and try to
include some new advancements not found
in the most competitive unit, the PK-64.
Pon’t forget—this new unit must sell for
just a little over $300, and be ready for
shipment as soon as possible, While the
definition was still somewhat vague, it was
time to start the ball rolling,

Praject PK-232

Until now, the PK-232 was no more than
ideas and desires. Now it’s time to put
pencil to paper and start the design process.
Dr Chandler begins by deciding that the
new unit must use the RS-232-C serial
standard for computer interfacing. This
will make the unit compatible with almost
all computers and even dumb terminals. By
adding this versatility, additional work is
placed on the software designer, Steve
Stuart, Now the command format of soft-
ware control must be used. This format is
commonly used in packet-radio controllers,
but the multimode operation of the PK-232
will require a tremendous programming
effort combining the packet radio AX,25
protocol with previous decoding software
used for all the other modes,

Although the PK-232 will be compared
to the PK-64, and in some aspects they are
similar, the PK-232 hardware and software
designs are completely new. For example,
the main CPU changed from the internal
Commodore 6502 to a Z80® for the
PK-232. For several weeks, Dr Chandler
and Steve Stuart worked together, with
help from Andy Madsen (KB7B), to define
how their independent work of hardware
and software design can be made com-
patible. The complex design of the PK-232
will require months of work. (For those of
you who are interested, a discussion of the
hardware and software design of the
PK-232 is available in the PK-232 Techni-
cal Reference Manual.)

Once the initial hardware design is
sketched out, the breadboarding process
begins. A complicated project like the
PK-232 can require months of testing and
refining to see what combination of com-
ponents is needed to perform the task of
transmitting and receiving several digital-
mode signals. Rear-panel connections are
defined, and initial front- and rear-panel
sketches are made. The *“look’’ of the
PK-232 starts to take shape,

The Team Effort Takes Over
Now the project begins to require
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assistance from those outside the new-
product planning group. Board layout is
handled by Pat Hartley (KB7DDM), and
the graphic design of the front panel is pre-
pared by industrial designer Audris Skuja
{KB7DDI). Both jobs require special talents
and the patience to withstand numerous
revisions. Dr Chandler supervises the lay-
out while continuing to iook for ways the
PK-232 can offer more.

Purchasing agent Larry Stanley
(NTKFX) begins to place orders for a suf-
ficient number of components to cover the
initial production run. With almost 400
components on the PC board, planning is
essential. Some parts will require up to
eight weeks of lead time. [ get involved by
forecasting how many units will be required
to fill opening orders from over 65 dealers
nationwide. Mike Lamb and George
Buxton are guestioned for input concerning
international sales potential for the new
unit. Again, the crystal ball is put to use.

As the project begins to snowball, several
new guestions arise. How will we produce
the unit when the design is complete? What
about packaging and documentation?
What kind of support hardware (cables and
connectors) needs to be included in the final
package? Should a power supply be
included? These are just a few of the ques-
tions that must be answered before a single
PK-232 can be sold. Don’t forget: All this
work is being done while AEA is selling and
providing customer support for several
other products.

The Sixth Digital Mode

As the PK-232 started to take shape,
Mike Lamb and Dr Chandler hit on the
idea of adding a sixth digital mode to the
controller: facsimile. A few key modifica-
tions to the hardware and software design
would make the PK-232 usable for
facsimile operation. While the PK-232
design was nearing completion, the hard-
ware modifications necessary (o incor-
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Dr Alan Chandler, K6RFK, uses a myriad of tast instruments to
prove new-product designs. The painstaking work of design
requires countless calculations for each circuit,
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porate this mode were fairly simple to
implement. By dividing the DB-25 con-
tector planned for RS-232-C interfacing
into both a parallel port for printer opera-
tion and a serial port for computer inter-
facing, the PX-232 could be connected
simultaneously to the computer and
printer. This would allow for direct printing
of received FAX signals. A new mode
could be added without slowing the hard-
ware design of the project.
Unfortunately, adding the ability to
treceive and transmit facsimile to the soft-
ware program would require months of
additional work. The decision was made to
offer the PK-232 without the facsimile
feature and add that capability later.
Competitive factors were pushing the
AEA team to bring the project to comple-
tion as soon as possible, The goal of dis-
playing the PK-232 at the 1986 Dayton
HamVention® was locked in place.

How Many? How Soon? What Cost?

By now, the PK-232 project is several
months old, and a single unit does aot exist.
The first working prototype is still weeks
away, and production questions become
paramount. Seeing the potential in the
PK-232, Mike Lamb and George Buxton
decide that normal production techniques
used by AEA on earlier products will not
be acceptable, For example, the PK-64 cir-
cuit boards were ‘*stuffed” and soldered
at a local assembly jobber. Final assembly
and quality control of the PK-64 was com-
pleted at AEA. The PK-232 design is much
larger, requires many more components,
and is more complicated than the PK-64.
To be price competitive with the PK-64, the
PK-232 will require lower assembly costs.
For the first time, AEA began to investigate
building a product offshore.

After months of searching for a quality.
assembler, a suitable US-owned and
operated factory was identified in Hong
Kong. As always, final quality control of

each unit would remain at the AEA
factory. To ensure the first PK-232 units
were ready on time, and to provide a
cushion for the first offshore experience,
an initial run of 500 umits was scheduled
to be produced in the same fashion as the
PK-64. This would also allow us to com-
pare the costs of producing the PK-232
locally and offshore.

Another factor involved in the decision
for offshore production was the potential
for high-volume sales. The further the
PK-232 project progressed, the more it
looked like the perfect product at the
perfect time. Mike Lamb and George
Buxton faced the difficult decision of
ordering several thousand units before one
unit was sold. This decision required a
tremendous confidence in the work of the
AEA designers and belief that the PK-232
would be a successiul product.

A Speak Preview

Although the prototype PK.232 is
physically complete, the internal software
is capable of providing only two modes of
operation. But, the decision to show the
PK-232 at the Dayton HamVention was
made. The goal of this sneak preview was
to gauge customer demand for the new
unit. With even limited performance and
a proposed shipping date several months
in the future, the PK-232 was the most
popular AEA product shown.

The HamVenfion also gave AEA the
opportunity to show the new PK-232 to
Amateur Radio product dealers. This first
showing was combined with a mailing of
new-product releases to all the authorized
AEBA dealers, Orders for the PK-232 were
placed immediately by many of the AEA
outlets. Seeing the excitement of the
customers helped the dealers realize the
potential for this new product.

Prototypes, Beta Tests and the FCC

Shortly after the HamVention, the

The AEA computer-aided design {CAD) system is operated by
Pat Hartley, KB7DDM. This system allows for quick revisions of
existing designs and changes to products under development.



Service Manager Rich Perdue, KABVXO (far right) heads a
service staff that assists AEA custormers by phone and mail. The
rest of the group includes (from left to right): John Downing
(N7GMF), Paul Vujovich {(KB7DCN) and Cliff Welle (KA7TVC).

finished prototype of the PK-232 and first
draft of the complete software program
were combined. With additional combined
tests and minor alterations, the PK-232 was
ready for beta tests and FCC certification.
Because the PK-232 uses an internal
microprocessor, it must comply with Sub-
part I of Part 15 of the FCC regulations.
The process of certification can be time-
consuming and expensive, but without
certification, the PK-232 could not legally
be sold in the US.

A dozen amateurs around the country
were enlisted to test the new PK-232. Each
was tnailed a PK-232 prototype with a first
draft of the operator’s manual and a letter
asking that they put the PK-232 through
its paces. Part of the beta test also involved
a user response to the operator’s manual
written by Norm Sternberg, W2IUP. Con-
taining over 275 pages, the manual could
be consldered a substantial project by it-
self. Response from the beta testers was
enthusiastic—with some constructive
criticism. Again, input from users helped
AEA better define the final product. After
final field testing, the first 500 PK-232s
were produced.

Build and Ship

Finally, all the pieces of the puzzle came
together. Larry Stanley had all the neces-
sary parts in-house, Pat Hartley had com-
pleted the final board layout, Audris Skuja
put the final touches on the froni-panel
design and Darrin Foster (KB7DDO) supes-
vised the initial production run.

Bach uew unit must pass a detailed
electronic and cosmetic quality check
before it goes to final boxing. Technicians
Alicia Johnson (KB7DDP), Glenn
Waggoner (KATJENP), Tracy Nord
(KA7ILD) and others carefuily screen each
unit. Norma Level (KB7DDA) makes sure
the manual, warranty card, hardware pack
and proper unit are packaged for shipment.

The combined effort of the team makes the
PK-232 become a reality.

Sell, Sell, Sell

Following the initial announcement at
Dayton, full-page advertisernents are pre-
pared for the Amateur Radio magazines.
I"ro responsible for telling the story of the
PK-232 and convincing all interested radio
amateurs that the PK-232 is the perfect
interface for their computer and radio.
Initial reaction is very strong and dealer
orders continue to increase. With several
hundred units on back order, the first
production run is quickly exhausted.
Foltowing a short waiting period, the first
offshore versions of the PK-232 arrive,
After complete quality control by the AEA
technicians, these new PK-232s are shipped
to anxious dealers.

The last mile of the long walk from idea
to product sold is walked by the AEA
dealer. By stocking the PK-232 on his shelf,
the dealer gives the buying customer the
opportunity to take the unit home from the
store, or have it shipped to him or her
immediately, Many of the dealers even take
the effort to provide an operating setup to
display the PK-232 so customers can ‘‘try
before thev buy.”

Customer Support

After a customer buys a new PK-232,
opens the box, glances at the manual and
tries to interface the radio and computer
to the PK-232, he or she may need the
assistance of the AEA service team, With
direciion from Service Manager Rich
Perdue (KABVXO0), Service Technicians
John Downing (N7GMF), Cliff Wells
(N7TTVC) and Paul Vujovich (KB7DCN)
work hard at making all the new tech-
nology make sense. Without the extra
effort of the Service Department, the
customer might not be able to use all the
capabilities of the PK-232.

Mike Forsyth, KB7DCJ, does some on-the-air testing of the new
PC Pakratt program with the PK-232. On-air testing is an
impartant part of the final stages of new-product development.

The Story Continues

Once the PK-232 was shipped to
customers, the new-product design team
started plans for several new products and
features designed to support the PK-232.
The first was to complete the facsimile soft-
ware to expand the PK-232 to work with
six digital modes. When the software was
completed and tested, it was added to all
new PK-232s5 as a standard feature and
offered to existing customers as an upgrade
at cost. The facsimile option is made avail-
able for $40, including the two EPROMS,
a special computer/printer cable and 2 new
manual,

A series of special terminal programs
written to support the PK-232 in the
exclusive ““host mode”” was also created.
PC Pakratt is designed for PK-232 opera-

* tion with IBM and 1BM clone computers.

Com Pakratt works with Commodore
computers. PK-Fax gives screen display of
facsimile signals, and Com-Fax (scheduled
release in May 1988) does the same for the
Commodore computers. Each new pro-
gram gives PK-232 owners and potential
customers another reason {0 buy the AEA
PK-232.

The never-ending cycle of new products
continues as long as radio amateurs are
actively asking for more and creative
people can work together to fulfill their
requests. So, the next time you buy a new
product designed for Amateur Radio
operation, take just 2 moment to consider
the time and effort of all those people
behind that new product who work hard
at making Amateur Radio exciting.

Postscript

With over 20,000 units manufactured,
AEA continues to market and support the
PK-232 in the US and around the worid.
The PK-232 is also being accepted in
military and commercial applications as an
inexpensive, yet highly reliable, multimode
data controller. =

May 1988 33



RX Noise Bridges

s it better to build your own RX noise bridge or buy one of
professional quality? These performance results will help you

decide.

By John S. Belrose, VE2CV

ARRL Technical Advisor
Tadoussac Dr
Aylmer, PQ J9J 1G1, Canada

has been gquestioned by Clifford J.

Appel, WBGAWM/S.! Cliff pro-
posed an alternative method of measuring
the impedance in an antenna system,
however, it apparently did not provide an
improvement in accuracy for him.
Although it is clear that these little bridges
are not intended for accurate measurement,
they are useful devices for measuring the
resonant frequency of antenna systems.
This article compares the expected perfor-
mance of various bridges, and comments
on operational experience with two of
them.

General Description

Fig 1A is a diagram of the RX noise
bridge. [t contains a wideband noise
generator and an RF impedance bridge.
Two arms of the bridge are driven equally
by the noise generator through a trifilar
broadband ferrite transformer. CGne trans-
former winding couples noise energy into
the bridge circuit. The remaining two
windings are arranged so that each is an
arm of the bridge. €1 and R1 complete one
arm; C2 and the unknown compose the re-
mainder of the bridge. The terminals
labeled ®X connect to a detector—any
communications receiver tuned to the fre-
quency of interest. Fig 1B shows another
noise bridge configuration, with emphasis
on the trifilar winding.

The value of C2 is chosen so that at
balance {when a non-reactive load is
present) CI tunes at about midscale. The
unknown reactance can be capacitive or
inductive, within a certain range of values.
This is true because the reactance of the
unknown element effectively adds or sub-
tracts from the capacitive reactance of C2.

C1’s dial is calibrated in terms of the
difference in capacitance. Calibration is in
picofarads, and plus or minus with respect
to the setting that nulls with C2. For
example, assume we are using a Palomar
RX bridge where C1 = 140 pF, C2 = 70

T he accuracy of an RX noise bridge

TNotes appear on page 39
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Fig 1—At A, the RX noise bridge

. comprises a wideband noise generator and

an RF impedance bridge. B [s a noise
bridge redrawn o show the trifilar winding.

pF, and our unknown is a pure resistance.
The bridge will balance at midscale, and the
effective capacitance range is +£70 pF.
The effective capacitance values are read
from the dial. Capacitive or inductive
reactance is obtained from a curve that can
be calculated from the eguations below:

S S 1
C TTIRC,  TIxf Gy — Cg)
(Eq D)
N S 1
L™ 730G, 271 (C; + Cy)
(Eq 2)

where Cy = X dial reading.

Lf C, is calibrated in picofarads, and fre-
quency is measured in MHz, the appro-+
priate equations for the Palomar RX noise
bridge are:

2273.6

. 159,155
XC = f -

F(70 — Cg)

(Eq 3)

273.6 159,155
f (70 + Cg)
(Bq 4

XL =

Comparing Expected Bridge Performance

Several bridges are commercially avail-
able, and a homemade one is described in
The ARRL Antenna Book.? Each bridge
employs different values for C1 and C2.
The reactance-measuring precision of the
bridge is a function of the bridge used and
the accuracy of its calibration. Suppose we
can adjust the reactance dial and read it to
a precision that is better than +35 degrees
in dial rotation. The null is much sharper
than this. The results of my calculations,
listed in Table 1, show what this means in
terms of reactance variation for a frequen-
¢y of 1 MHz. The sensitivity of the bridges
to measure reactance near resonance can
be compared.

Clearly, the MFJ bridge should be able
to measire reactance near resonance with
the best accuracy, but the maximum value
of inductive reactance for which the bridge
balances is less than that of the other
bridges. This is particularly a problem
when the bridge is used at higher frequen-
cies, since the reactance values in Table 1
are calculated for a frequency of 1 MHz.
For other frequencies, these values are
divided by the frequency in MHz. At
15 MHz, the maximum inductive reactance
that can be measured using the MFIJ bridge
is 20 ohms. This bridge, however, has a
*‘range expander,”” which, in effect, shunts
the unknown with a 200-chm resistance.
‘This has the effect of increasing the maxi-
mum range of impedance values that can
be measured. A better way to measure large
values of inductive reactance is to place a2
known-value capacitor in series with the
unknown. This procedure helps to preserve
the inherent accuracy of the bridge.

Practical Use of RX Noise Bridges

Since the null of a noise bridge is very
sharp, some skill is required to use the
bridge. When tuning for a null, listen with
earphones and tune carefully, it is better
to start with low receiver gain. Switch the



Table 1

Comparison of Calculated Bridge Sensitivity

cr G2 Reactance change for Maximum

RX Noise Bridge (oF) (pF} smalf dial change Reactance
about midscale {+5°) (approx)
X X

ARRL Amtenna Book 250 120 —81.4/+725 6630 690
Palomar 140 70 -133.5/+119.4 5684 1150
MFJ 10-300 180 - 428/ +32.0 7073 300
Heathkit 7-120 68 5617 1014

-120.5/+109.25

RF attenuator into the circuit if your
receiver has one, Because the r and x
controls interact, they must be adjusted
alternately until a deep null is obtained, The
best way to do this is to tune the r dial in
small increments starting from zero. For
each increment of R, slowly rotate the x
dial over its range. Repeat until a null is
found, then fine-tune the bridge for a very
deep null at normal receiver gain. The
bridge noise level of §9 can be reduced to
S1. From my experience with the bridge,
I find it is trickier to use than a professional
impedance bridge.

Table 2 compares measurements made
with two commercial RX noise bridges.
Two 75/80-m antenna systems were used:
a drooping dipole and a half-delta loop.
The impedance at the input of the feeder
coaxial cable was measured at three fre-
quencies; at resonance and one frequency
on each side of resonance. From these
measurements, the SWR was calculated
from Eq 1 and 2 of The 1988 ARRI. Hand-
book, and compared with the measured’
SWR.3

The Palomar bridge seemed to be the
easiest to use. The null was more easily
found, and the controls felt more positive.
The box in which the Palomar bridge is
housed is solid (compared with the more
flexible mini-cabinet that houses the MFJ
bridge). The difference in bridge sensitivity
for measurement of small reactance values
is evident from the data in Table I, The im-
pedance values marked with an asterisk (*)
in Table 2 for the Palomar bridge were
clearly a reactive load, but the reactance
values measured by the MFJ bridge are too
small to measure with the Palomar bridge.

In effect, the bridge signal source is a

noise generator, Antenna impedance can-
not be measured if the received level of
noise and interference is high. There is,
however, a method to make measurements
under such conditions, providing an anten-
na matching system is available. Prefera-
bly, the matching network is a T match
with a roller inductor, so an exect match
can be obtained. Adjust the tuner for an
SWR of 1.1, then disconnect the network
without touching the dial settings. Next,
terminate the tuner input port (tranémitter)
with a 50-chm load, and connect the bridge
to the tuner output port (antenna) using the
shortest possible leads (coaxial couplers).
Now, measure the impedance seen by the
bridge. Recall that a matching network is
a conjugate matching device. Therefore, if
the bridge, connected as above, indicates
R + jX, the antenna impedance is R — jX.
This is a somewhat tedious way to measure
antenna impedance, but accurate results are
obtained because the bridge is nulled under
no-noise conditions.

Measuring Antenna Impedance

So far, we’ve discussed how the RX noise
bridge works, and commented on
operational use of the bridge, We've also
observed some measured values of anten-
na system impedance. These values,
however, represent the impedance at the
feeder input (Z;,), and not the antenna im-
pedance (Z,). To determine Z,, we must
know the characteristics and electrical
length of the feeder coaxial cable. Then,
a Smith Chart can be used to determine the
antenna (or load) impedance. Alternative-
ly, a 44-) feed line can be used; a half-wave
transmission line reflects the load im-
pedance to the input. In practice, however,

Table 2

Comparison of Measurements By Two Commercial RX Noise Bridges

for 75/80-m Antenna Systems

Dipole SWR

Freq- Impedance Calcuiated SWR
(kHz)  Palomar MFJ  Palomar MFJ Msasured
3650 85 +/0 95 +/0 1.7 1.8 1.6
3750 55 +f0* 53 +j10 1. 1.2 1.1
3900 50 +/60 45 +/60 3.1 33 24
Half-Delta Loop

3550 30 +j0* 21 -jB6 18 25 28
3650 45 —j0* 45 —jf14 1.1 1.4 1.5
3800 70 —j46 72 -j56 2.3 2.8 29

feed lines are rarely exactly 4 .

Another way to determine Z, is to use
standard transmission-line equations and
a caiculator. Transmission-line equations,
in general, are designed to calculate the
input impedance (Z;;) for a known load
impedance (Z;). We are interested in
finding the inverse, that is, we measure the
input impedance and we want to determine
the load (or antenna) impedance. There is
a trick to using the standard transmission-
line equations to get what we want without
having to derive new equations or write a
program for the calculator, For example,
my HP41CV calculator contains a firm-
ware program to calculate input impedance
for a known load impedance. This program
takes into account z lossy line. For the
reverse procedure, do as follows:

1y Suppose the measured input
impedance is Z;;, = Z,, /fm, where m
designates measured values;

2) Calculate Z',, the input impedance
of your feeder coaxn, if it had been
terminated, by Zj, = Zy /8m_-—180%

3) If this calculated input impedance is
VA Lﬂ'in’ then the real load impedance 7,
{or since our load is an antenna, Z,) is Z;
=2y = Z'yp, and 0, = @, = &, +180°,
50 that &, is between minus 90° and plus
90°,

Let’s use this method to obtain the
impedance of my half-delta loop, which is
fed by a short length of Belden 8214 coaxial
cable, at 3650 kHz. First, determine the
length of the feeder, if it was not previously
measured. To do this, short the antenna
end of the feeder and measure the input
impedance. Recall that a V4-) transmission
line reflects the load impedance to the in-~
put. Therefore, at the ¥2-A resonant fre-
quency, the input impedance (Z;;) will be
a very low pure resistance (zero reactance).

To determine this frequency, estimate the
feeder length and caleulate what this fre-
quency might be. For this calculation, the
phase velocity factor for the coaxial cable
must be known (V, = 0.78 for Belden
8214 coax). Use the RX noise bridge to
measure the input impedance of the short-
ed coaxial cable. If the frequency is too
low, the input impedance will be a capaci-
tor in series with a low resistance, If it is
too high, the input impedance will be an
inductor in series with a low resistance. At
the resonant ¥2-) frequency, the input im-*
pedance will be a very low pure resistance.
For our circuit, this frequency was found
to be 15.9 MHz. Therefore, the length of
coax is:

L = 150/15.9 x (0.78) = 7.36 meters
= 7.36/0.3048 = 24,15 feet

The impedance of our half-delta loop at
3650 kHz is determined by:

Z;, (measured) = 45 - jl4

= 47,13 /-~ 17.28°

To use the transmission-line program
with an HP41CV calculator, we need to
know the impedance of the coaxial cable

(continued on page 38)
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Product Review

Conducted By Mark Wilson, AA2Z
Senior Assistant Technical Editor

Ten-Tec Model 585 Paragon 160-10 Meter Transceiver

Reviewed by Mark Wilson, AA2Z

“When are you going to review the
Paragon?’’ We often are asked about up-
coming reviews, but no piece of equipment
in recent history sparked as many inquiries
as Ten-Tec’s latest 160- to 10-meter trans-
ceiver. Although the previous top-of-the-
line Ten-Tec {the Corsair II) is a fine
performer, the Paragon makes the leap
from VFOQ to frequency-synthesizer
technology. It's the first Ten-Tec trans-
ceiver with memories, scanning features,
keypad frequency eniry and a general-
coverage receiver. In addition, the Paragon
offers AM, FM and FSK operation in
addition to the usual 88B and CW,
selectable IF filters, passband tuning, notch
filter, audio filter, selectable AGC, QSK,
¢lock/calendar and
much more.

The Paragon’s
rear panef has all
sorts of jacks for
using the Paragon
with external power
amplifiers (with or
without QSK capa-
bility}, separate
receiving antennas,
VHF/UHF trans-
verters and RTTY
gear. There’s even a
13.8-V, 2-A output
for powering acces-
sories such as a keyer or RTTY/packet box.

Frequency Control

The Paragon features a micropracessor-
controled, synthesizer-based VFO system,
All the bells and whistles are here, including
62 memories that store information on fre-
quency, mode, VFO selection and filter
bandwidth. An interesting twist on the
memory feature is the TAG function. You
can label each memory with a 7-digit
alphanumeric ““tag®” at the right-hand side
of the main display. The tag can be any
combination of letters and numbers, and
this feature is handy for remembering what
you've stored in memory. For example, 1
used the tag AUSTRLA for Radio
Australia on 9580 kHz. Another novel
feature is a front-panel switch to turn the
last (10-Hz) digit on the frequency display
on and off.

Storing and recalling memories is
uncomplicated, just as it should be. The
memory controls are grouped to the right
of the main tuning knob. Because the
microprocessor does all the work, these
controls are momentary-contact push-
huttons. To keep the number of push-
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buttons to a mintmum (and the front panel
to a reasonable size), most pushbutions
have two functions. The less-often-used
functions are selected by first pressing the
SHIFT switch. This is similar to using
function keys on a scientific pocket calcu-
lator. A beep sounds each tinte you press
one of the switches, and the beep loudness
is adjustable by a rear-panel control.

In the memory mode, you can tune
through the memories manually, or you
can scan through them. Scanning rate is
adjustable in 10 steps. The slowest rate
dwells on each memory channel for about
two seconds; the fastest leaves your head
spinning! You also have the option of
locking out any of the memory channeis.

A useful memory feature is the ““scratch
pad,”” or temporary memory. To enter the

current VFO frequency in the scratch pad,
just press the sTO button twice. To recall
the scratch pad memory, press RCL twice.
This feature is handy for DX or contest
operators who want to store a pileup fre-
quency and come back to it later.

The digital frequency display shows the
receiver frequency. It does not take into
account the offset between transmitter and
receiver frequencies during CW operation.
Actual transmitter frequency during CW
operation is about 750 Hz higher than the
frequency shown on the display.

The Paragon offers selection of A and
B VFOs. [t has the usual switches for
making the VFO frequencies the same,
selecting A or B or operating split. 1f you're
operating split and want to monitor your
transmit frequency, press SPOT. SPOT
switches you to the transmit VFO so you
can listen to what’s happening on the trans-
mit frequency and adjust your transmit
VFQ accordingly.

Receiver and transmitter offset tuning
have a range of £99.9 kHz. There is no
separate offsei-tuning knob; the main
frequency-control knob becomes the offset-
tuning control when the RX OFF. or TX OFF.

buttons are pressed, This system, similar to
the RIT on the Collins KWM-380, takes
some mental retraining if you’re accustomed
to operating Japanese transceivers. [ got
used to the RIT system after a few hours
of operation. One real drawback is that you
can't use the receiver and transmitter off-
sets at the same time. Many contest opera-
tors like to use the receiver and transmitter
offsets to monitor adjacent frequencies
during runs. They might want to hunt and
work nearby stations without moving the
VFQ, or they might want to ask the guy who
just opened up 200 Hz away to please move.

To change frequency, you can use the
main tuning knob or the keypad. The
Paragon has no bandswitch, as such. There
are several ways to change bands, but
I found them all to be inconvenient—
they require using
more than one
switch. (1) There
are “arrow up”
and “‘arrow down’’
pushbuttons to
move up or down
in frequency in
100-kHz or 1-MHz
steps (step size
depends on the set-
ting of the FAST
tuning switch).
Pressing stuFT and
one of the arrow
buttons moves you
to the next ham band (including the WARC
bands) up or down in frequency. (2} You
can enter the new frequency on the keypad.
if you want to go to the bottom edge of a
band, this way isn’t too bad. For example,
to go to 40 meters, press 7 ENTER. If you
want to go to the 20-meter phone band,
though, you’ll have to make at least five
keystrokes (1 4 . 2 ENTER). {3) Enter your
favorite frequencies for each band into the
memories. In my opinion, the ideal combi-
nation is a set of switches for the ham
bands (a separate switch for each band) and
a keypad for forays into the many frequen-
cies outside the ham bands that are availa-
ble on the general-coverage receiver.

Tuning rate is adjustable. Tuning steps
of 10 Hz {(about 5 kHz per knob revolution)
and 20 Hz (about 10 kHz per revelution}
are available in the CW, 8B and RTTY
modes. Step size is selected with the FAST
button. The slower tuning rate is great for
tuning around when using the narrow CW
filter. The band seems a lot bigger than it
would with a faster tuning rate. During AM
and FM operation, tuning steps are 50 Hz
and 100 Hz.

The tuning knob is weighted and has a



rubber grip around its circumference. The
feel is a bit light, though. More weight and
more flywheel action would be a nice
addition.

Receiver

The Paragon’s receiver is a multiple-
conversion design with IFs at 75, 9 and
6.3 MHz. (For FM, the third IF is
455 kHz.} Signals enter the receiver through
switched low-pass filters (also used on
transmit) and high-pass filters. The front-
end RF amplifier consists of four paralleled
JFETs (J310s) in a broadband circuit. (The
RF amplifier is not used below 1.6 MHz.)
The first receive mixer is a singly balanced
design using two more J310s. There is some
crystal filtering at each IF, The 75-MHz IF
has a 2-pole crystal filter; the 9-MHz IF
features a pair of 8-pole crystal filters with
bandwidths of 6.0 kHz for AM operation
and 2.4 kHz for SSB and CW operation.
Passband tuning and additional crystal
filtering occur at the 6.3-MHz IF. The
6.3-MHz crystal filters have bandwidths of
2.4 kHz, 1.8 kHz, 300 Hz and 250 Hz and
are selected by front-panel switches. Only
the 2.4-kHz third-IF filter is standard; the
others are avajlable as options.

During ARRL lab testing, the Paragon’s
receiver turned in some impressive
sumbers. Blocking dynamic range, at
about 136 dB, is fantastic. In this receiver,
the limiting factor when listening to very
weak signals adjacent to very strong signals
is receiver phase noise, not dynamic range.
Phase noise is very audible at the onser of
receiver blocking. (Blocking signal levels
were in the 0 to +5 dBm range—much
higher than you would expect to find at
your antenna terminals under normal cir-
cumstances.) Sensitivity is more than
adequate, and the two-tone, third-order
IMD dynamic range iz excellent as well.

Mode selection is accomplished with a
series of momentary-contact pushbuttons
arranged vertically to the left of the main
tuning knob. Choices are CW, USB, LSB,
AM and FM., FSK is selected by pressing
the sHiFT and CW keys.

Receiver bandwidth selection is handled
by a horizontal row of pushbuttons above
the main tuning knob. Choices are 6.0, 2.4,
1.8, 0.5 and 0.25 kHz. (The last three work
only if the optional third-IF filters are
installed.) Filter selection is independent of
mode (except for FM). This is a great
feature. For example, if you operate AFSK
RTTY using the LSB mode, you can switch
in any of the narrow filters to eliminate
adjacent-channel interference. Also, there
are times when a narrow CW filter is a
hindrance, rather than a help. It’s nice
having a couple of wider filters available.

The Paragon has several QRM-fighting
controls. The most useful of these is pass-
band tuning, which allows vou to shift the
passband response to effectively reduce
interference from nearby signals. Less effec-
tive are the 8p/FADE audio filter controls.

Perhaps subtie best describes the effects of
these two confrols. Noich filier depth is

Table 1

Ten-Tec Model 585 Paragon 160-10 Meter Transceiver, Serial no. 084

Manufacturer's Clalmed Specifications
Frequency coverage: Recelver, 100 kHz to

29.9999 MHz; transmitter, 160-10 meter ham bands.

Measured in the ARRL Lab

As specified, except transmitter
coverage extends ~10 kHz
above each amateur band.

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

{F8K or AFSK}, FM (optional).
Frequency display: T-digit blue fluorescent.
Fraquency resolution: 10 Hz.

Power requirement: 13.8 V dc at approx 1.5 A on

receive and 20 A on transmit.
Transmilter

Transmitter output power: 25 to 100 W adjustable.

100% duly cycle for 20 min; continuous with
auxiliary air cooling.
Spurious signal and harmonic suppression:

Greater than 45 dB below peak power output.
Third-order intermodulation distortion products:

Not specified.
CW keying waveform: Not specified.

As specified.

As specified.

18.8Vdcat17 Aat 110 W
output.

Transmitter Dynamic Testing

Typically 110 W max, 16 W min;
power output varied slightly from
band to band.

See Fig 1.

See Fig 2.
See Fig 3.

Transmit-receive turnaround time (PTT release to

90% audio output with an 89 signal): Not specified.

Receiver

Receiver sensitivity
8858, CW and RTTY: (2.4 kHz bandwldth)
0.5 gV for 10 dB S/N from 0.1-1.6 MHz;
0.15 pV for 10 dB SN from 1.6-29.999 MHz.

AM: (6.0 kHz bandwidth) 3.5 xV for 10 dB SiN

from 0.1-1.6 MHz; 1.0 &V for 10 dB S/N from
1.6-28.999 MHz.

35 ms.
Recelver Dynamic Testing

Minimum discernible signal
(noise floor), with 500-Hz filtar:
1.0 MHz: -117.0 dBm
3.5 MHz: -139.5 dBm
14 MHz: —~ 13:7.0 dBm
1.0 MH2: 4.2 uV
3.5 MHz: 0.27 pV
14 MHz 0.34 2V
{Test signal 30% modulated
with & 1-kHz tone.}

FM: (15 kHz bandwidth) 1.0 zV for 12 dB SINAD
from 0.1-1.6 MHz; 0.3 gV for 12 dB SINAD from

1.6-29.99¢ MHz.

Receiver dynamic range: 100 dB typical; third-order

intercept point +18 dBm.

S-meter serisitivity (xV for §9 reading): 50.

Squelch sensitivity: AM, CW, S8B, FSK (1.6-

29.999 MHZz), iess than 1 pV. FM (1.6-28.999 MHz),

less than 0.4 uV,
Notch filter: 50 dB notch typical.

Receiver audio output: 1.6 W at 8 ohms with
less than 2% total harmonic distortion (THD).

Culor: Gray.

Not tested; FM opticn not installed.
Blocking dynamic range (dB):
3.5 MHz, 136.5
14 Mz, 138
Two-tone, third-order inter-
modulation distortion dynamic
range (dB)t:
3.5 MHz, 101.5
14 MHz, 101.0
Third-order input intercept (dBm):
3.5 MHz, 12.75
14 MHz, 14.5
88 at 1.9 MHz; 44 at 14 MHz;
70 ai 28 MHz.
SSB/CW, 0.8 4V min;
FM not tested

Max notch 40 dB,

2.3 W at 204 THD

Siza (height, width, dapth): 575 x 14.75 x 17 in,

Weight. 18 {b (not including power supplyl

* Tone spacing was the ARRI. Lab standard of 20 kHz for blocking dynamic range test and two-tone,

third-order IMD dynamic range test.

about 40 dB; this control is helpful at times,
although the notch is sharp and adjustment
is critical.

The Paragon’s variable-pulse-width noise
blanker works great on Soviet over-the-
horizon radar (*woodpecker”) interference,
although its wuse noticeably degrades

the receiver’'s sirong-signal-handling
performance—an effect common with noise
blankers. The nolse blanker didn’t do much
for my power-fine noise, though.

Pressing the front-panel attenuator switch
substitutes a 10-dB pad for the front-end RF
amplifier. The net effect is that signal levels
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are reduced about 20 dB. {The net reduc-
tion is 10 dB below 1.6 MHz because the
RF amplifier is not used there.)

"The front-panel PHONES jack is designed
for 4 to 16-ohm headphones with a
standard (monaural) Va-inch jack. If you use
stereo headphones, you'll need to rewire the
plug or use an adapter.

A welcome surprise is the Paragon’s
excellent AGC. its action is smooth, and
there are no noticeable pops. (Anyone who
has owned a Ten-Tec OMNI, as 1 have, will
notice the improvement immediately.) Best
of all, the AGC slope allows loud signals to
sound louder than weak signals, and this
makes it easier to pull call signs out of a
pileup. AGC release times are about 0.2
second with the switch in the FAST position
and 2 seconds in the sLow position. The
manual details a modification to increase the
SLOW release time by 1 second, but I didn’t
make this modification. The original sLOW
release time is just about right for casual
operation.

Transmitier

The front-panel DRIVE control varies
power output from about 15 W to 110 W,
with slight variations from band to band.
Ten-Tec rates the transmitter at 100% duty
cycle for up to 20 minutes with no additional
cooling. The review unit passed a 20-minute
key-down test with flying colors. As Fig 1
shows, the transmitter low-pass filters do
their job well. The spectral output of this
unit is exceptionally clean on all bands, The
two-tone IMD products (Fig 2) are accept-
able. The CW keying waveform (Fig 3) is
well shaped, and the on-air signal sounds
good, Rise and fall times are about 4 ms.
If you want harder or softer keying, the
manual shows how to set the rise and fall
times in the range of 1-5 ms.

The Paragon’s full-break-in CW (QSK)
feature gets an A +. It works well, even at
speeds of 40 WPM and higher. With some
radios, the transmitted characiers are notice-
ably truncated in the full-break-in mode;
vou have to adjust your keyer weighting to
get an acceptable-sounding signal at higher
speeds. Not so with the Paragon. 1 spent a
lot of time monitoring the Paragon’s trans-
mitted signal with a second receiver in my
shack; the full-break-in signal sounded great
at all the keying speeds I tried from 10 to
50 WPM. | made no adjustments to the
keyer weighting control.

The CW offset is factory aligned at
750 Hz. Some operators prefer lower off-
sets, on the order of 300-400 Hz. According
to Ten-Tec, you can retune the BFO for a
lower offset; I did not try this. Rear-panel
controls are provided for adjustment of
sidetone pitch and level.

On SSB, I got a number of good audio
reports, even with the speech processor on.
The rear-panel MONITOR LEVEL' permits
[istening to the Paragon’s transmitted andio
in your headphones. The monitor is useful
for setting up the speech processor. I ad-
justed the speech processor while listening
with a second receiver. The processor adds
punch, but its adjustment range is narrow.

an [1{=y =

Fig 1—Worst-case spectral display of the
Ten-Tec Paragon. Horizontal divisions are
each 2 MHz; vertical divislons are each
10 dB. OQutput power is approximately
105 W at 3.5 MHz. All harmonics and
spurious emissions are at least 56 dB
below peak fundamental output. The
Paragon complies with current FCC
specifications for spectral purity.

Fig 2—Spectral display of the Ten-Tec
Paragon during two-tone intermodulation
distortion (IMD) testing. Third-order
products are approximately 33 dB below
PEP output, and fifth-order products are
approximately 49 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 3.8 MHz.

Fig 3—CW keying waveform for the Ten-
Tec Paragon. Tha lower trace is the RF
anvelope; the upper trace is the actual key
closura. Each horizontal division is 5 ms.

This is good: the signal is intelligible even
with the processor and mic gain controls
turned way up.

On SSB, you have the choice of PTT or
VOX operation. The choice is just that—

the microphone PTT switch has no effect
when VOX is selected. | was disappointed
that the VOX controls are on the Paragon’s
rear panel. [ tend to adjust the VOX delay
control quite often, and it’s not convenient
to get at.

Phase-Noise Measurements

With this review, we introduce transmitter
phase-noise testing as part of the standard
Product Review testing. March and April
1988 QST carry a two-part article describing
phase noise, along with a complete discus-
sion of ARRL laboratory phase-noise
measurements.! The March/April article
also shows results of ARRL lab testing of
the phase-noise characteristics of other
popular HF transceivers for comparison.
Fig 4 shows two spectral photographs of the
Paragon transmitter during phase-noise
testing. This photograph was taken with the
latest version (as of February 1988) of
Ten-Tec’s PLL board.

Initial tests made last fall indicated that
the Paragon had very poor phase-noise
characteristics. After ARRL lab engineers
discussed the test results with Ten-Tec
engineers, Ten-Tec provided a modified
PLL board with improved filtering on the
723 voltage-regulator 1C. Additional testing
showed that the modified board greatly im-
proved overall phase-noise performance, but
close-in noise was much worse. Another
modification resulted in much-improved
phase-noise performance—both close in and
far away from the carrier, These modifica-
tions are incorporated in current production
boards. If you have an early Paragon,
contact Ten-Tec about updating your PLL
board.

Manual

The 22-page manual we originally
received with the Product Review Paragon
last fall contained all of the information
needed to put the transceiver on the air, but
it was skimpy. In February, Ten-Tec sent
a copy of the final manual—what a dif-
ference! The new manual is more than 130
pages long. In addition to complete opera-
ting information, it features complete tech-
nical information usually found in service
manuals that are available at extra charge.
If you want to know how a modern trans-
ceiver works, vou’ll love the Paragon
manual, More than 100 pages are devoted
to circuit descriptions, schematics,
PC-board layouts and parts-placement
diagrams for each PC-board subassembly
in the radio.

1 especially liked the page of Condensed
Operating [nstructions, which shows initial
control settings and tells you enough to get
started. This page is sort of like the TV news
version of how to operate the rig—short and
to the point. It's a good idea because most
hams don’t like to read instructions anyway.
After the initial thrill of using your new toy

1J. Grebenkemper, “Phase Noise and its Effects

an Amateur Communications,” QST, Mar 1988,

RT 14-20; and Apr 1988, pp 22-25. Feadback,
ay 1988 (5T, p 44.



(A
Fig 4—Spectrat display of the Ten-Tec Parago
testing. Power output is 100 W at 3.5 MHz (A)
10 dB; each horizontal division Is 2 kHz. The scale on the spectrum analyzer on which
these photos were taken is calibrated so that the log reference level {the top horizontal
line on the scale in the photos) represents - 60 dBc/Hz and the baseling is — 140 dBe/Hz.

Phase-noise levels between — 60 and
graphs. The carrier, which would be at the left

(B

n transmitier output during phase-noise

and 14 MHz (B). Each vertical division Is

~ 140 dBc/Hz may be read directly from the photo-

edge of tha photographs, is not shown.

These photographs show phase noise at frequencies 2 to 20 kHz offset from the carrier.

has worn off, you can take time to go over
the Detailed Operating [nstructions section
to find out the function and proper use of
each froni- and rear-panel control and jack.

Hookup

The Installation section of the manual
gives a brief description of what you need
to hook up the Paragon. It’s pretty straight-
forward, For starters, you need a 13.8-V
power supply capable of delivering about
20 A. Wiring information is given in case
you don’t use Ten-Tec’s matching Model
960 power supply. The Installation section
recommends a low-impedance dynamic or
electret microphone (high-impedance
mics—above 25 kl—won’t work), although
text accompanying the mic connector wiring
diagram later in the manual says that the
microphone circuit has been designed for
high- or low-impedance mics with at least
5-mV output.

Before using the Paragon, you are
encouraged to hook up a 9-V battery to
back up the microprocessor and RAM when
power is removed. The battery backup
allows the Paragon to retain memory and
frequency information, as well as clock/
calendar time and date. Battery installation
requires removing the top cover and plug-
ging in a connector. Batteries not included...

According to the manual, the battery
backup is not needed if you leave the
Paragon connected i0 a 13.8-V dc source
(even with the power switch turned off).
This means leaving your power supply
turned on all the time. The criginal manual
indicates that an alkaline battery will pro-
vide about 150 hours (6.25 days) of backup
if power is removed, (This 150-hour rating
is very conservative. | unplug my radio
equipment when I’m away from the shack,
and my first 9-V alkaline cell lasted months.)
The new manual includes information on a

modification for using a 9-V NiCd battery
for backup. According to the manual, you
can keep the NiCd batiery adequately
charged if you use the Paragon at least 3-4
hours per week. This modification, which
is factory installed in Paragons with serial
numbers higher than 395, requires a
soldering iron, a 2.2-k2, “4-W resistor, and
about 15 minutes of your time. [t’s well
worth doing,

Operating Impressions

I ¢njoyed using the Paragon over a
period of several months. In addition to
casual CW and SSB operating and DXing,
T used it in several SSB and CW contests—
including the phone ARRL November
Sweepstakes. I like the panel layout and the
way mwost of the features work.

Linitially had trouble getting on the “right
frequency’”’ during CW operation. The
instructions on using the SPOT switch are
confusing, and the peak S-meter reading
does not correspond to zero beat. In fact,
the manual suggests using the wide filter in
conjunction with the spoT switch; this is
not acceptable on a crowded band. After
some experimenting and after “working
myself” on a second transceiver in the
shack, I discovered how to get on frequency.
Don’t ask me to try to put it into words)

The receiver held up well except during
peak phone-contest periods when there were
many strong signals on the band. During
those periods, I had difficulty finding open
spaces on the band and had difficulty copy-
tng weaker signals. The problem seems to
be receiver phase noise, rather than front-
end overload. Use of the attenuator made
a noticeable improvement in signal copy.
The generzl-coverage receiver works fine.
AM selectivity is good, thanks to the 6-kHz
crystal filters,

All in all, Ten-Tec has a fine radio in the

Paragon. It does some of the basics—Iike
AGC and CW keying—very well. Most of
the things I didn’t like are subjective. The
Paragon is certainly worth your con-
sideration if you’re in the market for a high-
performance transceiver. It’s also worth
considering Ten-Tec’s well-deserved
reputation for excellent customer service,

Manufacturer: Ten-Tec, Highway 411
East, Sevierville, TN 37862, tel
615-453-7172. Price class: Paragon, $2245;
Model 960 power supply, $230; Mode] 285
500-Hz CW filter, $70. 1

RX Noise Bridges
(continued from page 35)
(Z, = 50 ohms), the velocity factor {given

above), and the loss parameters,
where

R = resistance/unit length
= 3 % 10 ohms/cm; and
G = conductance/unit length

8 x 10-8 S/cm,

These values are for a frequency of
f = 3650 kHz. They were provided by
Belden. Hence, using the program we can
calculate Z';, for a load impedance Z'; :

Z'y, = 47.13 /—17.28—180° (Eq %)

Z'p = 67.2 /174.13° (Eq 6)
and so

Z, = 67.2 /174,13 180° {Eq

= §7.2 /=5.9°= 66.8— ;7 ohms

(Eq 8)

This impedance is close to that expected for
a half-delta lIoop.

Notes

1C. J. Appel, “How to Measure Antenna
impedance,” QEX, Jan 1987, p 3.

2J. Hall, ed., The ARRL Amnienna Book
(Newington: ARRL, 1983), 14th edition, p1&1a,

M. Wilson, ed., The 1988 ARAL Handbook,
(Newington: ARRL, 1987}, p 16-2.
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Hints and Kinks

Conducted By David Newkirk, AK7M
Assistant Technical Editor

MODIFIED 300-OfIM HIGH-PASS
FILTER REDUCES TV
FUNDAMENTAL OVERLOAD

[] If you have TVI, your {irst inclination
may be to install expensive low-pass filters
in your transmission lines and power cords,
In some cases, however, the interference
may be caused by fundamental overload—
not by harmonics—against which low-pass
filtering offers no protection. Thus, it’s a
good idea to eliminate the possibility of
fundamental overload first, if possible.
Inexpensive high-pass filters are available
from many electronic supply houses and
department stores, but the fundamental-
overload reduction afforded by such filters
is sometimes disappointing. A simple filter
modification may make a substantial im-
provement in such cases. Fig 1 shows the
schematic of & typical 300-Q high-pass
filter. The inductors serve to block VHF
television signals and pass lower frequen--
cies to ground; the capacitors pass VHF
and tend to block lower frequencies. When
the filter s instailed without a ground con-
nection, however, the inductors form a
low-frequency path around the capacitors!

~ - il

A
T N
ANTENNA % 0TV
It o~
1t
FAN
GROUND

Fig 1--A typical 300-Q high-pass TV filter
isn’t much of a filter unless its arRounD
terminal is connacted to that elusive
commodity known as “a good RF ground.”
Where unavailability of an RF ground
renders such a filier ineffective against
fundamental overload, KO3D suggests
cutting the common connection between
the filter's input and output inductors at X.
The text tells why this may help.

Obviously, this problem is best solved by
connecting the filter GROUND terminal to a
good RF ground. But **a good RF ground”
is not always available. As an alternative,
break the connection between the input and
output inductors (at X in Fig 1). This
destroys the filter action, but leaves the
relatively high reactance (at ham frequen-
cies below 30 MHz) of the capacitors in
series with the TV transmission line.

Open the filter case (usually plastic) and
break the connection between the input and
output inductors. Be sure there is no de
path between the coils. Complete the

40 05k

modification by closing the filier case. {If
the case breaks, a little tape and glue can
repair it.)

Try the filter and note the results. If the
interference lessens, fundamental overload
is at least part of the cause, If the improve-
ment is substantial but not complete, try
cascading two modified filters.—James
Pentland, KO3D, York, Pennsylvania

Editor’s Note: Many variables are invoived in TVI
cases, including the band(s}, powers, TV
channels, antenna gains, equipment types and
grounding techniques employed. If you clear up
a casa of TV with a filter modified as KO3D sug-
gests, fundamental overload was almost certainly
the sole interfarence culpsit. Lack of success with
such a filter, however, does not necessarily prove
that fundamental overload is not the primary
interfering agent. Also, in cases where funda-
mental overload and harmenic interference oc-
cur simuttaneously, elimination of the fundamental
at the TV antenna terminals is only half of the cure.
To learn more about elimination of interference
to and from TVs and other electric/electronic
devices, see ARRBL's The ARRL Handbook
{Chapter 40) and Radio Frequency Interference,
and Radio Publications' inferference Handbook.
These books are available from your dealer or
ARRL HQ.

PIN MARKINGS FOR COMPUTER
CONNECTORS

[ DB25 and similar computer-cable
connectors have molded-in pin numbers,
but the labels are difficult to read. You can
increase the visibility of the numbers by
rubbing a pencil or ballpoint pen over
them. [A fine-tip, permanent marker works
well, too.-—Ed.] This hint was suggested {o
me by Tom Gilmer, my system. manager
and occasional *“‘Elmer.”’—John V.
Hedtke, KD7WS, Seattle, Washington

SPEED ANTENNA REPAIR WITH AN
APEX TEMPLATE

(7 I have two inverted-V (drooping-dipole}
antennas: one for 80 and one for 40 meters.
They must be taken down periodically for
maintenance. Before 1 took them down the
first time, however, I decided to develop
a means of ensuring that I could reinstall
them at their original apex angles. Here’s
the technique I use. For clarity, I'll discuss
the installation of one drooping-dipole
antenna.

After the antenna is initially instatled and
pruned, and has proven to be satisfactory,
stand about 50 feet away from the antenna
and determine its apex angle by means of a
clear-plastic protractor held at arm’s length.
Then, transfer that angie to a 5- x 8-tnch
file card. The apex of the trace should just
touch the top border of the card. Cut off
the card sections above the trace. On the
remainder of the card, record details of the
antenna’s construction for future reference,
such as installation date, height at apex,
apex angle, length of each dipole leg,
frequency of adjustment and so on.

If the antenna must be taken down later
for maintenance, you can reinstall it,

or build a2 new one, by referring to the in-
formation recorded on the card. Obtain the
original apex angle by standing at the same
spot as before and holding the cut card at
arm’s length. Even if you need to build the
antenna again from scratch, the apex
template can help you to duplicate the
original antenna closely.-~Anthony
De Vito, K20V, Medford, NY

MODIFIED WORK GLOVES

{7 Did you ever suffer from frosty fingers
during tower climbing and antenna work
in cold weather? Not only is cold metal
uncomfortable, but numb fingers make it
easy to drop small parts. Gloves just seem
to get in the way.

Try cutting the fingertips from a pair of
inexpensive work gloves. (Cheap cotton
gloves are fine.) Cut off the glove fingers
midway between the first and second joints.
Gloves modified in this way will protect
your hands for grasping and holding while
keeping your fingertips free for delicate
work.—Ray Lustig, KD3A, Washington,
D
Editor's Note: Rus Healy, NJ2L, of the ARRL HQ
statf, adds that cycling gloves can also serve this
purpose. These gloves have padded leather
palms and no fingers, and usually cost from $10

to $20. They are available frorn most bicycle shops
and mail-order suppliers of cycling equipment.

RESISTOR SUBSTITUTION
FOR BEGINNERS

(] While repairing an instrument that had
a burned-out 10-kQ, 1-W resistor, [ found
that I did not have a single replacement part
of that resistance and wattage. I did,
however, find two 5-k{l, ¥2-W resistors in
my parts box. Wired in series, their
resistance would total 10 k—but would
they provide the necessary power dis-
sipation?

Using the formula P = PR, we can
solve for I to find that 10 mA (0.010 A)
of current results in the dissipation of 1 W
in the 10-kQ resistor:

D Ly N S
1= \j; =\ Tooo = 01 A

where

P = power in watts
I = current in amperes
R = resistance in ohms
Each of the 5-k{] resistors must then
dissipate

P = 0012 % 5000 = 0.5 W
Yes, the two 14-W, 5-ki} resistors are a
suitable substitute for the 10-ki}, 1-W
resistor.

Because the power dissipated in each
resistor depends on current and resistance,
this <12 W + Y2 W = 1 W*’ substitution
is only valid for two resistors of egual
resistance. if one were 7.5 k{2 and the other
2.5 ki3, the larger resistance must dissipate

P = 0.012 x 7500 = 0.75 W



This much power would overheat a 14-W
resistor quickly.

A parallel combination of {wo 20-kQ,
0.5-W resistors would also work as a
substitute for a 10-kQ, 1-W resistor. [ leave
the proof of this one to you! (Hint: In this
case, ihe current through each resistor is
5 mA, rather than 10 mA.)—Joe Rice,
W4RHZ, Covington, Kentucky

Editor's Note: WARHZ has taken proper care to
rater only to resistor substitution in his hint and
niot resistor specilcation. In his substitution of two
“gariesed” 5-kid, 72-W resistors for a 10-kQ, 1-W
unit, Joe makes the safe assumption that the
equipment designer’s specification of a 1-W resis-
tor was sound. Joe’s replacement of a 1-W resistor
with two %-W rasistors of equal value should do
the trick, assuming that the cause of failure of the
1-W resistor has been identified and cleared.

Ohm's Law and the power formuia don’t give
us the last word in resistor specification bacause
sound engineering practice dictates that power-
dissipating components be derated—un at levels
significantly below their maximum ratings—as a
matter of routine. On paper, a 5-W resistor is
capable of dissipating & W of power. In practice,
however, the resistor will last longer if it is allowed
to dissipate no more than, say, %2 to %4 of that
power at room temperature. If the surrounding air
will be warmer than room temperature, the resistor
should be derated further.

When spacifying resistor power ratings, it’s 4
good idea 1o choose the next higher value when
your calculations suggest that a resistor may have
to dissipate anything near its maximum rating. For
exampie, if your calculations indicate that a 2-W
resistor will digsipate 1.75 W in your circuit, use
a 5-W resistor instead. When replacing & resistor,
you need only duplicate the power rating of the
original part—unless your investigation reveals
that the original part was routinely overloaded to
beagin with!

QUIETING EQUIPMENT FANS BY
SERIES WIRING

[J Muffin® and similar small 120-V ac
fans are readily abundant at flea markets,
surplus stores and so on. They are,
however, guite noisy when run at their
raied voltage. Although a series resistor
may reduce the speed of a fan motor (and,
hence, the noise ii generates), wiring two
fan motors in series yields considerable air-
flow, reduced power consumption and
blissful quiet, with no power wasted in a
resistor. The fans T’ve iried start without
difficulty at 120 V ac when wired in series
{60 V across each fan). Two fans, strapped
together side by side with fiberglass tape,
can serve 4s a handy fan for cooling final
amplifier tubes, a heat sink or a person (I’'m
using such a fan to keep cool as I write this
hint!). By connecting the fans in series with
long leads and separating them physically,
you can use a pair of fans in “‘push-
pull”’—one to blow cool air into a rig and
the other to exhaust the hot air.

For safety, screen the fan blades with
commercial fan guards or screening
attached to the fan frames. Also, be sure
that the fans’ ac terminals cannot acciden-
tally be touched under any conditions.

These fans are best connected to ac by
means of slide-on power cords designed
specifically for the purpose. If you decide
1ot to use fan power cords, here's another
word of caution: Be careful when soldering
to the fan terminals, I had one terminal

break loose from the motor lead and the
surrounding plastic. 1 successfully
excavated the lead, soldered on a plece of
wire for use as a terminal, filled the cavity
with epoxy glue, and voila: the fan was as
good as new! Use a heat sink or a low-
power soldering iron 1o lessen your chances
of damaging the fan terminals.
Considering the price (Pve paid as [ittle
as $7.50 for two at a flea market) and the
necessary work {(only five minutes with a
soldering iron}, I find these fans to be the
coolest deal in townl—Mort Slavin,
K3FGB, West Paim Beach, Florida

A CHEAP, CRUSHPROOF CARRIER
FOR DXPEDITION ANTENNAS

7 A recent trip to the Caribbean forced
me to come up with an inexpensive solu-
tion to transporting an antenna. A dipole
and coax fit nicely into a suitcase, but
taking a multiband trap vertical or small
tribander requires a different arrangement.

Adrlines seem to consider anything over
six feet long as oversized baggage, and
sometimes charge extra for special handling
of such items. Ideally, then, a DXpedition
antenna should be less than six feet long,
broken down. If an antenna is shippable via
United Parcel Service, its longest compo-
nent wilf be less than six feet long, but its
shipping carton will not be suitable for
travel on zirport baggage trucks. (Watching
from my plane seat at a Caribbean airport,
i saw a cardboard box on a baggage truck
literally fall apart in the rain.)

The solution to this problem can be
found at your iocal building-supply store.
Buy a 10-foot piece of 4-inch-diameter solid
{not slotted) PVC pipe and two end caps.
Cut the pipe to the size you need (remember
that 6-foct baggage linit!). Put the end
caps on the pipe and drill two % -inch holes,
180° apart, through the caps and pipe at
each end of the pipe. Pass no, 14 (or so)
steel wire through one of these assemblies
ta secure the cap to the pipe. (See Fig 2.)
{Once you've loaded your antenna into the
pipe, of course, you’ll need to wire the
other end shut, too.)

£/48" HOLE THROUGH
PIPE AND CAP

4" DIAM Pvc PIPE
.

NO. 14 STEEL
WIRE

PVC END CAP™

Fig 2—K1iKI's crushproof carrier for
DXpedition antennas consists of less than
%8 worth of PVC pipe, end caps and wire.
This drawing shows one end of the
asgembly.

You may peed to experiment to get
everything to fit into one of these con-
tainers. For example, a Hy-Gain 1BAVT
multiband vertical with an extra five-foot
mast fits fine except for the base bracket
(I carried the bracket in my suitcase). Next
time, " try a small tribander! Hint: Don’t

-forget to take a photocopy of the antenna

manval and the tools yow’ll need to
assemble and disassemble the antenna.

The PVC pipe | parchased carries the
message ‘2000 LBS MIN CRUSH,” so
even the airlines aren’t likely to damage it!
The total cost for all materials: under
$6.—Tom Frenave, KIKI, Unionville,
Connecticut

KNIFE-SWITCH RESISTANCE FIX

[ If you'’re using a knife switch in your
station—I wuse one at RF-—check the
resistance between the blade and its pivot.
Frratic switch performance puzzled me until
I checked the resistance of my switch:
4 ohms! A flexible jumper (braid is suitable)
from blade to pivot solved this problem.
—Jack Nelson, W2FW, Schenectady, NY

e

New Products

NEVADA HIGH-VOLTAGE
VARIABLE CAPACITORS FROM
KILO-TEC

[} High-quality componeqts are a must for
antenna tuners, amplifiers and trans-
mitters, Kilo-Tec has available Nevada
variable capacitors that meet this descrip-
tion. The capacitors are constructed of
brass, high-grade gold-anodized aluminum

and acrylic, Rated RF voltage is 7.8 kV.
Two capacitors are available: the TC-250
{250 pF), and the TC-500 (500 pF). Price
class: TC-250, $29; TC-500, $40. Available
from Kilo-Tec, PO Box 1001, Oak View,
CA 93022, tel 805-646-9645,—Rus Healy,
NJ2L
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METER-PROTECTION CIRCUIT

[J The meter-protection circuit that
appeared in the Nov 1987 QST Hints and
Kinks column, p 41 (*‘Plate-Current Meter
Overload Protection’) is a step in the right
direction. One concern remains, however.
With a direct short between the +3-kV
supply and ground, the full potential will
momentarily appear across the series/
parallel combination of the potentiometers,
diode and meter—most of it across the
10-ki} potentiometer, R1 of Fig 2 in the
original article, shown here as Fig 1.
Although R1 may momentarily dissipate
the power from the +3-kV application, it’s
doubtful it would withstand the voltage
without breaking down and possibly
destroying the meter.

A better implementation of the circuit
would use a combination of four or five
series-connected, 1-W, fixed-value resistors
in series with a potentiometer. The
potentiometer should have a value that
would provide the required total series
resistance. This arrangement would limit
the voltage across each component to no
more than 500 V or so, within the recom-
mended limits of readily available com-
position or film resistors.-—Ralph Fowler,
N6YC, Rie I, Box 253R, Pear! River, LA
70452
Mark Mandslkern responds: The resistor siring
seams like a good idea. However, composition
resistors would likely result in calibration drift, so
| would use only wirewound types.—Mark

Mandelkern, KNSS, 5259 Singer Rd, Las Cruces,
NM 88005

PC BOARDS REVISITED

[JIn Doug DeMaw’s excellent article
dealing with the making of PC boards,! he
mentions use of the Meadowlake TEC 200
process. 1 would like to focus attention on
an alternative method for transferring the
pattern to the copper-clad board.

Instead of using a hot iron, use a rubber
roller {(obtainable from photographic or
arts and crafts suppliers) to transfer the
film to the board while heating the board,
which is placed on a hot plate. The results
I've obtained are outstanding! Even
patterns consisting of very narrow lines are
beautifully transferred. Here’s how to do
it (see Fig 2):

* Place the film with the photocopied
pattern onto a piece of copper—clad board
and fix the film in place at one end with
a piece of adhesive tape.

1D. DeMaw, ““Homemade Circuit Boards—Don't
Fear Them!”, QST, Aug 1987, pp 14-23.
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Fig 1—A reproduction of

ST

Fig 2 of the Nov 1987
QST Hints and Kinks item
by Mark Mandetkern,
KNSS. R1 adjusts M1
calibration, and R2 sets
the current level above
which D3 protects M1.
C1, D1, b2 and T1 are
components in the ampli-
fier plate power supply.
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Fig 2—An alternative method of using the
Meadowlake TEC 200 process for pro-
ducing PC boards employs the use of a
hot plate and rubber roller.

Fig 3—0nce tha board has cooled, slowly
and carefully remove the film from the
board.

Fig 4—This photo shows what you can
sxpect from using this process for making
PC boards. Even the fine traces between
the pads have been faithfully reproduced.

¢ Place the PC board on a heating plate
and heat the board to & temperature of
260-280°F (130-140°C),

® Transfer the circuit pattern to the PC
board with the aid of the rubber roller,
using a slight amount of pressure.

* When the board has cooled, remove
the film slowly and carefully (see Fig 3).
The board is then ready for eiching.

The quality of the finished board
obtained using this method (see Fig 4)
speaks for itself.—Dr Rofand Milker,
DLZOM, Finkenweg [4, 5437
Oberhonnefeld, West Germany

CORDLESS PHONE DXING

i Wireless telephones operating just below
160 meters have been a minor irritant to the
ham for some time, ¢ven though modern
wireless units no longer operate in that
region. A phone operating on 1750 kHz
next door to an ungrounded radio
amateur’s muitiband vertical was heard on



the Jow end of 80, 40 and 20 meters at dis-
tances of up to 10 miles! Listeners were not
convinced that a wireless phone was
involved as the signal did not drift during
four days of continuous operation. Of
course, hanging up the phone solved the
problem. But this occurrence also points
out the necessity for grounding antennas
not in immediate use.—CHff Buttschardt,
W6HDO, 950 Pacific St, Morro Bay, CA
93442

SCHOTTKY DIODE UPDATE

[ In a recent Hints and Kinks column,
there was an item continuing the discussion
of the use of Schoitky diodes in ring
detectors,? Since my Schotiky diode item
appeared in the Hints 2and Kinks column,?
I’ve had a chance to quantify the results of
my original experiments. To measure the
distortion produced by germanium point-
contact diodes (1N60s) and Schottky diodes
in the ring (product) detectors of a
Kenwood TS-8308 and a TS-711A, I used
a Singer FM-10 service monitor {the out-
put of which has a distortion of 0.8%) and
a Heath model IM-58 harmonic distortion
analyzer. At 1 kHz, both radios produced
a distortion level of about 1.2%, whether
or not they had Schottky diodes in them.
At 400 Hz, however, the distortion per-
centage changed. With iN60 diodes, the
distortion went up to more than 30% on
both radios. When the germanium diodes
were replaced with Schottky diodes, the dis-
tortion decreased to 2.4%—more than a
tenfold improvement!

As predicted by the data, distortion
increases dramatically below I kilohertz.
Because the distoriion is caused by an
inherent characteristic of the diodes, dis-
tortion on any signal passed through them
at frequencies below 1 kilohertz should
show a dramatic increase when germanium
diodes are used, and only a slight increase
with Schottky diodes.

I’ve a couple of comments in answer to
questions I’ve been asked about the use of
Schottky diodes. First, just using a
Schottky diode in lieu of a germanium
diode is more important than determining
which Schottky diode to use. The typical
Radio Shack® microwave types will do
nicely. [Radio Shack used to stock such
diodes (HP 5082-2835), but the 1987 and
1988 catalogs list only a 40-V, 1-A Schottky
diode {RS 276-1165).—Ed.] Second,
although it does not have a dramatic
performance effect, balancing a detector

2p, Mack, “Schottky Diodes Do Improve
Product-Petector Performance—aut What
Boout AM Detection?”, Hints and YGnks,
QST, Oct 1987, p 37.
2D, Millar, "Dloda-H]r}g Product Detectors,”
Hints and Kinks, QST, Nov 1984, pp 55-58.

is important. You can balance a detector
by connecting an oscilloscope to the last IF
transformer and adjusting the detector
trimmers for minimum deflection, with no
signal applied to the receiver. (You’ll
probably have to use a 10-mV/division
sensitivity setting.)—7The Rev Douglas
B.  Millar, K6JEY, 1500 Hickory Ave,
Apt 201, Torrance, CA 90503

USING 4 COAX TRANSMATCH WITH
OPEN-WIRE LINE

[0 Many radio amateurs would like to have
a feed-line system that offers the con-
venience of ¢coaxial cable and the low loss
of open-wire line. That goal is achievable,
but there are some things you must
consider.

The idea I offer is to terminate the
goaxial line with a choke balun. This balun
can take the form of coaxial cable wrapped
through a large toroid, threaded through
ferrite beads, or simply a coi] of coaxial
cable. By using such a balun, a large
impedance is created that prevents RF cur-
rents from flowing along the outside of the
coaxial-cable shield. With the balun,
coaxial cable can be run from an
ucbalanced (coaxial) antenna tuner to
wherever it’s convenient to begin the run
of open-wire line,

Will this approach cure TVI and/or
RFI1? in some cases, this method will make
things worse by increasing the intensity of
the field radiated by the antenna. Some
radio amateurs mistakenly believe thai
better grounding and shielding throughout
the station will help, even when the inter-
ference is caused by the proximity of the
antenna to the device being interfered with.
This system should, however, reduce the
amount of RF in the shack, compared to
poorly installed open-wire systems.

If you intend to iry this feed-line system,
there are several things to keep in mind.
Most importantly, the coaxial connectors
must be able to withstand high voltage
levels if the impedance at the Transmatch
is high. Amphenol rates the UHF family
of connectors at 500 V peak. High-quality
connectors with Teflon™ dielectric are
recommended. The coaxial cable should be
a low-loss type and capable of handling the
desired amount of power with the mis-
match taken into account. It is conceiva-
ble that someone running 1500 W output
could damage RG-213 if a high SWR exists
on the line. Losses in mismatched coaxial
cable can be quite high (see Fig 23 on
p 16-13 of the 1986 through 1988
Handbook), so keep the coaxial cable run
as short as possible.

QRP operators are unlikely to overstress
standard feed-line components. Still, it’s a
good idea to keep the losses low, {50 | can
hear you from my noisy Newington apart-
ment!)—Zigchary Law, KH6CP, ARRL
Lab Engincer

RESURRECTING NiCd CELLS

[] Battery-operated hand-held radios have
proliferated amazingly in recent years; so
has the use of rechargeable batteries. Over
the past year, I’ve received phone calls and
letters from hams who have heard that 1
know of a way to “fix”’ NiCd batteries that
are in trouble. I direct their attention to the
February 1980 issue of QST. My article
in that issue describes an effective treatment
for certain NiCd battery problems.*
—George P. Schleicher, WONLT, 1535
Dartmouth Ln, Deerfield, 1L 60015

4G, Schleicher, ''Zapping Lile Back into a Nickel-
Cadmium Cell,” QST, Feb 1980, p 35.

Note: All correspondence addressed to this
column should bear the name, call sign and com-
plete address of the sender. Please include a
daytime telephone number at which you may be
reached it necessary. R
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DID YOU EVER WONDER. ..

How the D, E and F layers in the ionosphere
got their names? They were named by the
man who discovered them, Sir Edward
Appleton, in a striking example of scientific
foresight. Responding to a question from
J.. H. Dellinger about the names in 1943,
Appleton wrote; “‘In the early work with our
broadcasting wavelengths, I obtained refiec-
tions from the Kennelly-Heaviside layer, and
on my diagrams 1 used the letter E for the
electric vector of the down-coming wave.
When therefore in the winter of 1925 I found
that I could get reflections from a higher and
completely different Jayer, [ used the term F
for the electric vector of the waves reflected
from it. Then about the same time [ got reflec-
tions from a very low height and so natural-
ly used the leiter D for the electric vector of
the return waves. Then I suddenly realized
that I must name these discrete strata and
being rather fearful of assuming any finality
about my measurements I felt I ought not to
call them Jayers A, B and C since there might
be undiscovered layers both below and above
them. I therefore felt that the original desig-
nation for the electric vector D, E and F might
be used for the layers themselves since there
was considerabie latitude for the naming of
any layers that might come to light as a result
of further work. [ am afraid that that is all
there is in the story.”?

TNos. 3f4, Vol 13, (1959) Journal of Atmos-
pheric and Terrastrial Physics, p 382

TALK ABOUT 100% LICENSING!

[1 Amateur Radio has definitely made in-
roads in the home of Stephen Sala, KTAWE,
of Spokane, Washington. Not only is his wife
Peggy a ham (WB7NTK), but so are all of
his children, who range in age from 11 to 207
Carina, KATDFK; Steve, KATDFJ; Scott,
KAT7FYP; and Mike, KB7DKF. Can anyone
top the Sala family’s record?



Feedback

] Please refer to ‘‘Phase Noise and its
Effects on Amateur Communications,”
QST, Apr 1988, pp 22-25. In the sidebar
entitfed “‘Transmitter Phase-Noise
Measurement in the ARRL Lab™ on pp
24-28, the captions on the four phase-noise
photographs (Figs B through E) were
inadvertently intermixed. The photos are
shown here with the correct captions, using
the same figure letters as in the article.
1 See ““A UHF Amplifier—from
Scratch,” OST, Aug 1987, pp 24-27. In
Fig 1, the schematic diagram of the ampli-
fier on p 24, an RF choke (RFC) should
be shown connected between the base of
Q2 and ground. The choke should take the
game form as that from the base of Q1 to
ground (see the caption). The missing RFC
is visible in the lead photo, as well as in the
parts-placement diagram (rnx Rulph
Hertzier, WASWBP)

New Products

NOVICE CLASS VIDEO TRAINING
COURSE

[ Jerry Ziliak, KB6MT, of Amateur
Radio School, has introduced a package of
training materials that approach teaching
Novice class theory through two 2-hour
VHS-format video cassettes, one 90-minute
audio cassette and a study guide. The first
video cassette contains theory only, the
second an hour of theory and an hour of
Morse Code instruction. The audio cassette
contains 45 minutes of code practice with
verbal interjection of questions and
answers, and 45 minutes of reinforcement
code practice. The video tapes address
many practical aspects of Amateur Radio
necessary for Novices, such as installing
antennas, using antenna tuners, measuring
SWR, and using different kinds of trans-
mission lines. Contents of the study manual
include the Novice class question pool and
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Fig B—Kenwood TS-9408 (serial number
7050381} phase-noise characteristics.
Measurement frequency: 3.5 MHz, power
output: 127 W,

Fig C—ICOM |C-745 (serial number
03101) phase-noise characteristics.
Measurement frequency: 3.5 MHz, power
output: 100 W,

Fig D—Kenwood TS-4408 (serial number
7051669) phase-noise characteristics.
Measurement frequency: 3.5 MHz, power
output: 104 W,

Fig E~—Ten Ter Corsalir |l {serial number
58001721) phase-noise characteristics.
Measurement frequency: 14 MHz, power
output; 103 W,

a chart of frequency privileges by license
class. Price, $39.95 plus $5 shipping and
handling. Available from Amateur Radio
School, 2350 Rosalia Dr, Fuilerton, CA
02635, tel 714-990-8442,—Rus Healy,
NJj2L

ACC RC-9%6 REPEATER CONTROLLER

[] Advanced Computer Controls has
added a new repeater controller to its weil-
known product line. The RC-96 features
nenvolatile storage of control codes, ID

‘messages and up to 200 auto-dial telephone
numbers. The controller aiso has a talking
S meter, allowing users to determine the
strength of their signals at the repeater
input. According to the manufacturer, the
RC-96 is at minimum risk to lightning
damage through the use of a gas-dis-
charge tube across the telephone line and
transient suppressors on each [/Q line.
For more information, contact ACC, Inec,
2356 Walsh Ave, Santa Clara, CA 95051,
tel 408-727-3330.—Rus Healy, NJ2L
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Bill: The Pirate Who Touched
Our Hearts

“l can’t be a ham,” he sobbed. No ham radio! We could hardly
comprehend such a fate.

By Rod Newkirk, W9BRD

7862-B W Lawrence Ave
Norridge, IL 60656

club turned to the old five-meter

bootleg bunch and wireless
impostors of other ilk. ““That’s one thing
[ like about CW,”” remarked one gossiper.
“No “Captain Midnights.” What intruder
would make the code commitment?” Good
question. Not many people learn radio-
telegraphy without gaining respect for its
proper application. Oh, a few clowns do
go around signing bogus call signs, but
they’re rare exceptions to the rule.

The discussions triggered memory of one
sultry summer afternoon in 1941 when
WOBRD answered somecne on 7 Me.
calling cQ ©@ DE weBRD. Wispy signal,
good bug fist. The bootlegger nibbled at
77 but clammed up tight at my WSBRD DE
W9BRD K—not very bright on my part, but
FCC ever frowns on fighting fire with fire.
I vowed that if I ever heard him again |
would risk garbling my call to see what
ensued. In a few days, I got the chance,
There he was, boldly signing the call of my
future brother-in-law, Phil Simmons,
WOVES. I became ‘“W9DUL,"? raised him,

P ostmeeting small talk down at the

called him a silly jerk, threatened him with
dire consequences, and that was that. Phil
and I mulled over the episode at length.
Very puzzling. Of all the exotic identities
he could have assumed, why just a lowly
W9? The answer came later that summer.
Ham shacks prior to World War 1i were
ruggedly individualized affairs: lots of
home-brew breadboard rigs that varied
widely between clumsy and clever, simple
or elaborate, and were always of great pride
to the owners. We bicycling hams of high-
school age often visited each others’ sta-
tions round-robin style for *“‘show and
telL.”” Sometimes, one of us would lag
behind at somebody’s rig to let the builder
hear how it sounded at the next QTH. And
we made occasional spur-of-the-moment
detours to other hams along the route,
descending on some unsuspecting
amateur’s household like a swarm of
juvenile bees. Good exercise, fun and fresh
amr.
Well, one sweaty Saturday we finished
our ritual at WOVES, five or six of us, all
admiring Phil’s high 80-meter Zepp, which
stretched between apartment buildings
overlooking the northernmost back
alley in Chicago.

Mrs Simmeons’ lemonade went great in the
100° sunshine, We were about ready to split
for home when a skinny blond kid, half
dead from the heat, rode up on an old
Columbia. ““Hi, fellas!”® he gasped. A
quick glass of juice did wonders. We all
waited for an introduction by someone.
After an awkward pause, we realized that
none of us knew him. He must have heard
our 7100-kc. goings-on and wheeled over
to meet the gang. And if he could copy our
motley CW he was, of course, a2 fellow
ham. Phil said, “*Hi, pal. What's your
call?” To our ufter amazement, the
unexpected visitor burst into tears, “I
don’t—T can’t be a ham,’* he sobbed.
That’s how we all met Bill, the
melancholy pirate. And he was right. His
parents, who were not US citizens, had
brought him from Denmark as a toddler.
No ham ticket was possible for an alien in
those days, even if he mastered CW to
80 WPM and could completely paraphrase
Terman. No way, kid. Eat vour heart out.
Hach of us, hopelessly smitten by our hob-
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by, was aghast at his predicament. No ham
radio! We could hardly comprehend such
a fate. Bill told how he had discovered the
treasure of radio on his own, built simple
receivers and other gadgets, and quickly
conguered the code. He also sadly learned
that he was ineligible for 2 license. Bill had
collected no transmitter parts; he never
really intended to get on the air. His first
QS0 was a total accident.

Like so many would-be hams of the era,
Bill liked to tune in strong carriers on his
oscillating-detector receiver and key the
antenna lead for sending practice. This
made for real-sounding signals in the
phones, QSB, backwave and all. You can
imagine his thunderstruck consternation
one night when a 7-Mc. local responded to
his bug-twiddling! That was how it began:
a career in crime that made 2 good start

toward Worked All States. His ouifit was
far ahead of its time, too—a QSK QRP
transceiver,

Thereafter, he entered our logs more
often than we'll ever know, But such
clandestine activity was foreign to Bill's
honest nature. ‘The strain quickly wore him
down. Eventually, he just sad to meet some
real radio amateurs, confess his sins and
beg mercy. We were that catharsis.
Sweeping away the inner mountain of guilt
he had assumed, Bill could love radio
again. And that he did: no more Q8Os.
Despite several hearty invitations to join
our group, however, ke remained a loner.
Our doings were too tantalizingly close to
paradise, perhaps.

As you should expect, this ham horror
story has 2 happy ending. The abrupt onset
of WW II forced every one of us into Bill’s

shoes: QRT. Years later, in a bright post-
war Amateur Radio renaissance, those of
us who made it back to the old neighbor-
hood were delighted to find that Bill had
reached his goal at last. He had even out-
grown his youthful reticence and was
tutoring a generation, of spirited ham locals.
Now, 40 years later, we see he’s still in the
Callbook, Way to go, OM! Wonder if he
remembers the assurance Phil, WOVES,
offered him in that steamy Chicago alley
of long ago: *“Hang in there, buddy. Plenty
of time to enjoy the game.”

Rod Newkirk, W9BRD, conducted QST
“How’s DX?" from 1947 to 1978, “Bill: The
Pirate Who Touched Qur Hearts™ first appeared
in the September [986 issue of Enjoying
Radio. 3

New Books

THE RADIO COLLECTOR’S
DIRECTORY AND PRICE GUIDE

By Robert E. Grinder and George H.
Fathauer. Ironwood Press, PO Box 8464,
Scottsdale, AZ 85252, tel 602-483-9762.
Softbound, 5-3/8 x 8-1/2 inches, 321
pages, 315.95.

It could happen to you this weekend:
You emerge from the dusty depths of a
garage, attic or basement clutching the old,
long-forgotten family radio. You deposit
it on the kitchen table with a thump. After
a few swipes with your dust cloth, in the
bright light of day the radio looks much
more like a work of art than a piece of
junk. But how old is it? When was it
manufactured? Who made it? And how
much is it worth? The Radio Collector's
Directory and Price Guide can help you
find the answers. (The directory covers
broadcast receivers only, so you won't find
your National HRO listed in its pages!)

Part 1 of the book, *‘Radio in America,
1921-1941"" —about one-quarter of its 321
pages—covers the early history of radio
broadcasting and manufacturing in the
United States. The radio in your attic looks
and works the way it does—or the way it
did if it’s no longer working—because of
well-documented technical, regulatory and
style considerations. The Radio Collector’s
Directory and Price Guide acquaints you
with these forces.

The first mass-produced broadcast
receivers were crystal sets, but these were
used mainly at the beginning of the broad-
casting boom. Authors Grinder and
Fathauer also introduce you to TRF
(*‘tuned radio frequency’) receivers,
regenerative sets and superheterodynes.
You’ll learn about cathedral and tombstone
radios, airplane dials and tuning-eye tubes.
Does the old radio sport AVC (automatic
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volume control)? If so, it probably wasn’t
produced any earlier than 1929, when the
Philco 95’5 ability to receive weak and loud
signals without readjustment of its volume
control made it an instant success in the
marketplace.

You’ll also learn how you can tell a
radio’s vintage merely by determining the
latest vacuum tube type on its chassis:

Consider, for example, how tube type

serves to date the RCA model 120 radio

broadcast receiver. The set employs tube
types 2A7, 2B7, 2AS5, 58 and 80. The type

58 was introduced in 1932 and the type 80,

a few years earlier. The types 2AS5, 2A7 and

2B7 appeared in 1933, Qur directory shows

that the model 120 was, in fact, manufac-

tured in 1933,

Part II of the book is what you proba-
bly thought of when vou first saw the book
title; *“The Radio Directory and Price
CGuide.”* Here, radio receivers are listed by
manufacturer and model number,
including information such as year of
manufacture, power source (battery, ac or
dc), cabinet style, special features (short-
wave, longwave, and so on} and, where
possible, market value. The directory leads
off with a discussion of each of these
information categories and what goes into
determination of market value.

Part 11 of The Radio Collector’s
Directory and Price Guide, **The Trade
Directory,” comprisas a two-section listing
meant to help you sort out manufacturers
and trade names. This is mote important
than you might imagine. The Crosley
Radio Corporation, for instance, used over
80 trade names for its receivers, running the
gamut from ““Ace’” to “Wigit’'! At least,
that’s the kind of information you find in
the list of trade names keyed to manufac-
turer, Section 2 of the list. If you had
already looked up **Ace” in Section 1,

however, you would have learned that
**Ace’” was used as a trade name by the Ace
Radio and Radio Circular companies as
well!

For radio historians, media buffs,
antique collectors and attic-cleaners alike,
The Radio Collector’s Directory and Price
Guide 15 a wow. Who knows what values
lurk in the heart of the basement? The
Directory knows...—David Newkirk,
AK7M
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1 would like to get in touch with...

[ anyone with a schematic/service manual
for a Tennelec Memory Scan Model MCP-1
scanner. Joseph Koval, W3IVG, 705 W 12th
§t, Hazieton, PA 18201.

[} anyone with interest in a microwave at-
tempt in Alaska. Mike Williams, KATMNB,
3550 Sharron Gagnon Ln, Anchorage, AK
99508, 907-786-7600 (nights).

[7] anyone with info on where to get parts for
a Raytrack Co Model DX-2000L linear
amplifier, Sam Martinez, N3SM, PO Box
11043, Macon, GA 31212, 912-474-6117.

I] anyone with schematic and specs on a
Microwave Cavity Labs, Inc UHF power
amp, Model No. 01-32224B02, F3N
5820-702-0318, 8/N 2260. Ruddy Ellis,
W4LNG, 2936 Arden Rd NW, Atlanta,
GA 30305,

[] anvone with a schematic and info on where
components may be obtained for a Weorld
Systems Engineering Co, Ltd 2-meter DC
Power Booster, model 3200, SN 01064571.
Emerson Stewart, VETFWB, 212-1355 Winter
5t, White Rock, BC V4B 3Y2, Canada.



Hams and Public Service:

NWS Wants You!

Most NWS offices are aware of
Amateur Radio’s competence, are
anxious to liaise with our networks,
and reguire only a show of interest
from the local Amateur Radio
population—a golden opportunity for
our public service capabiliies to shine!

By Ron Ochu Jr, KOBZ

1914 N 5th St
St Charles, MO 63301

when newly forming leaves begin

to bud, hatchlings emerge for their
first glimpses of the sun, and the wonder-
ful smell of damp earth from occasional
showers greets the nostrils. Spring is also
the time for southwesterly winds, falling
barometric pressure and watching the sky
for threatening severe storms,

Monitoring the nation's skies for severe
weather is a 24-hour job for the National
Weather Service. In the past, the NWS
maintained low media contact and relied
on relatively slow phone networks to aid
in severe weather spotting. In the past
10 years, however, big improvements in
internal/external communications, com-
bined with AFOS (Automation of Field
Qbservation and Services), have upgraded
the weather bureau’s ability to forecast the
approach of severe weather.

In spite of the National Weather
Service’s increased ability to forecast
impending severe weather, the problem still
exists of when to notify the public of a
severe weather warning. According to
NWS meteorologist Dennis McCarthy,
“People don’t pay attention to warnings
because they may not have ever experienced
the worst part of a storm.”’ For the fore-
caster on duty, the dilemma exists of
whether to limit the severe weather warning
until absolutely certain of the storm’s
potential for damage or 10 go ahead and
issue a warning, thereby giving the public
ample time to be prepared. It is in this exact
situation that Amateur Radio is most able
to assist the local NWS meteorologist!

Amateur Radio operators in St Louis,
Missouri are fortunate to have a local

S pring is the time of the year

Dr Richard E. Hallgren, Assistant
Administrator of the National Oceanic and
Atmospheric Administration and National
Weather Service Director (right), and Perry
Williams, W1UED, ARRL Washington Area
Coordinator, signed a Memorandum of
Understanding on January 19. The
Memorandum makes official the close
cooperation that has long existed between
the National Weather Service and the
League.

Videotapes Available

Interasted in severa-weamer-related
-videos for your presentation to served .
agencies? ARRL HQ's audiovisuzl
library continues to stock limited.
numbers of videos such as “Terrible
Tuesday” (NOAA, 23 minutas; VHS),
and "Hurricane’” (NWS 28%: minutes,
VHS). Contact the Club Seivices )
Depariment for the AV cataiog and
& CSD-20 AV reguest form. (Enclcse
an SASE).”

branch of the National Weather Service
that trains local clubs in its Weather Spotter
Network. Upon request, NWS meteorolo-
gists visit any Amateur Radio club within
the watch area of the §t. Louis office and
provide one or more meteorological obser-
vation training sessions. In general, this
course trains amateurs to assist the fore-
caster properly in recognizing and
accurately reporting wind speed and direc-
tion, wall clouds and the amateur’s relative
position to both the storm itself and the
weather service oftice, The course consists
of slides, a film and a question-and-answer
session; a quiz is often given at the con-
clusion of the session.

The St Charles Amateur Radio Club
{SCARC), serving the St Louis area in
times of weather emergency, maintains a
modest Amateur Radio station at the local
NWS office, In turn, NWS provides
SCARC with office space to keep their
equipment. In addition, the St Peters
Amateur Radio Club, in conjunction with
SCARC, has installed a 2-meter packet
station, which is invaluable to NWS for
unatiended reception of observations.
Imporiant liaison to the ARRL National
Traffic System 1s provided with the help of
an S$0-meter dipole draped beneath the
NWS radar tower.

Is your club interested in setting up a
local Weather Service net? SCARC sug-
gests that responsible club representatives
contact the local NWS meteorologist to set
up an appointment and explain what the
club can do to assist. It is important that
bath groups recognize that even with the
installation of Doppler radar systems,
Amateur Radio equipment, networks and
operators are still very much needed
because, in essence, Doppler recognizes
only high wind velocity; accurate human
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ARRL, NWS Sign Memorandum Of Understanding

At a January 19 ceremony in Washington, ARRL
Washington Area Coordinator Perry Williams, W1UED, and
National Weather Servics Assistant Administrator Dr Richard
E. Hallgren atixed their signatures 1o a formal Memorandum
ot Understanding setting forth principles of cooperation
batween the two organizations. The MOU formalizes the
cooperative efforts that have existed between amateurs and
NWS persohne! over the ysars:

I. PURPOSE. The purpose of this document is to state the
terms of a mutual agreement {Memorandum of Understanding)
hetwesn the Nationa! Weather Service (NWS) and the
American Radio Relay League, Inc {(ARRL), that will serve as a.
tramework within which volunteers of the ARRL may
coordinate their services, facilities and equipment with NWS in
support of nationwida, state and local early weather warning -
and emergency communications functions. It is intended,
through joint coordination and exercise of the resources of
ARRL, NWS and federal, state and local governments, to
anhance the nationwide posture of early weather warning and
readiness for any conceivable weather emergency.”

. RECOGNITION. The National Weather Service recognizes
that the ARRL is the principal organization representing the
interests of more than 400,000 US radio amateurs and
because of its Field Organization of trained and experienced
communications experts, can be of valuable assistance in
aarly severe weather warning and tormado spotting.

The American Radio Relay League recognizes the National
Weather Service with its statutory responsibility for providing
ivil meteorological services for the people of the United
States. These services consist of.

1. Issuing warnings and forecasts of weather and flood
conditions affecting the nation's safety, welfare and
ecopomy; and, .

2. Observing and reporting the weather of the LS and its
possessions.

To perform these functions and many related, specialized
weather services, NWS operates @ vast network of stations of
many typss within the US; it cooperates in the exchange of
data in real time with other nations, including obtaining of
weather reports from ships at sea.

111, ORGANIZATION OF THE AMERICAN RADICO RELAY
LEAGUE. The American Radio Relay League s a noncom-
mercial membership organization of radio amateurs, organized
jor the promotion of interest in Amateur Radio communication
and experimentation, for the establishment of networks to
provide communications in the event of disasters or other
amergencies, for the advancement ot the radio art and of the
public welfare, for the representation of the radio amateur in
iegislative matters, and for the maintenance of fraternalism
and a high standard of conduct. A primary responsibility of the
Amateur Radic Service, as established by the Federal Com-
munications Commission, is the rendering of public service

communications for the ganeral public, particularly in times of
emergency. Using Amateur Radlo operators in the amateur
frequency bands, the ARRL has been serving the public, both
directly and through government and relief agencies, for more
than 50 years. To that end, the League created the Amateur
Radic Emergency Service (ARES) and the National Traffic
System (NTS). The League's Field Organization consists of
sixty-seven administrative sections managed by elected
Section Managers. A Section is a League-created political
boundary roughly equivalent o states. The Section Manager
appoinis expert assistants to administer the varlous emargency
communications and public service programs in the section.
Each section has a vast cadre of volunteer appointees {o
perfortn the work of Amateur Radio at the local level, under
the supervision of the Section Manager and hisfher assistants.
V. ORGANIZATION OF THE NATIONAL WEATHER
SERVICE. The National Weather Service consists of a
National Headquarters in Washington, DC and six regional
offices in the United States: Eastern, Southern, Central,
Western, Alaska and Pacific. An NWS Public Information
DOffice is located at Weather Service Headquarters, Fifty-two
Weather Service Forecast Offices and 209 Weather Service
Offices provide wamings and forecasts to the Nation.

SKYWARN is the spotter program sponsorad by the NWS,
Radio amateurs have assisted as communicators and spotters
since its inception. In areas where tornadoes and other severe
weather have been known to threaten, NWS recruits
voluntéers, trains them in proper weather spotting proceduras
and accepts the volunteers’ reports during watches and
episodes of severe weather. By utilizing the SKYWARN
volunteers, the NWS has *‘eyes and ears” throughout the
affocted area in conjunction with NWS sophisticated weather
monitoring equipment,

V. PRINCIPLES OF COOPERATION.

A. The Ametican Radio Relay League agrees to encourage
its voluntesr Field Organization appuinteas, especially the
Amateur Radio Emergency Service, to contact and cooperate
with Regicnal Weather Service Headquarters for the purpose
of establishing organized SKYWARN networks with radio
amateurs serving as communicators and spotters.

B. ARRL further agrees 1o encourage its Section manage-
ment teams to provide spsecialized communications and
observation support on an as-needed basis for NWS offices in
other weather emergancies such as hurricanes, snow and
heavy rain storms, and other severe weather situations.

C. The National Weather Service agrees o work with ARRL
Section Amateur Radio Emergency Service volunteers to
establish SKYWARN networks, and/or other spectallzed
weather emergency alart and relief systems. The principal
paint of contact between the ARRL Section and local NWS
offices is the Meleorological Services Division of the
appropriate NWS Regional Office.

weather spotting and relay of data are still
required by the meteorologists.

Dennis McCarthy of NWS can’t stress
enough the importance of the contribution
of Amateur Radio to the NWS. **1 can list
several cases where severe thunderstorm
warnings were issued, but no tornado
warnings. However, Amateur Radio
operators were able to accurately spot and
report tornadoes.”

NWS and SCARC both hope that similar
groups nationwide will make contaci with
each other in an effort to provide
communities with valuable public service
communications—via the Amateur Radio
Service! i}
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Strays ‘&

I would like to get in touch with. ..

(] anyone with connections and operating
info for an iRL 300 300-baud adaptor for iRL
ESK-3({ computer adapter. John Davison,
WHBZFN, 316 N Tavior Ave, Kirkwood, MO
63122,

I anyone with a schematic and/or operating
manual for a Realistic DXI150A, Kent
Greaver, N6GLT, 2716 Derringer Pl,
Escondido, CA 92027,

{1 anyone with manual, schematic and parts

list for Motorola L31GAS-1 with TX type TA
194; can this be converted to VCO operation?
Also documents and schematics on updating
a Heath HW-29A 6-meter XCVR and a
Drake TR-4 SSB XCVR. Eugene Hecker,
WBSCCF, PO Box 940, Magdalena, NM
87825,

(7 anyone interested in a 10-meter net to dis-
cuss unidentified {lying objects and related
phenomena. Send suggestions for frequency,
day and time for weekly wet. Dave Dobbs,
K8NQN, 6612 Pleasant St, Cincinpati, OH
45227,



Delaware: The First State
Signs "200,iikﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ

Have you wondered what it's-like to operate a Bicentennial special-
event station? Here’s a firsthand account from one of the first

“200” stations!

By Robert J. Pegritz, KC3TI
ARRL Delaware Section Manager

PO Box 7821
Newark, DE 19714

three other states, but it’s important to
remember that Delaware was first.””
The words of Chief Justice Warren Burger,
President of the Bicentennial Comrhission
of the US Constitution, were very com-
plimentary as well as timely. Instead of
hearing these words on the nightly
television news, Amateur Radio operators
across Delaware and around the country
were hearing them live on 3905 kHz.
The celebration of the 200th anniversary
of the signing of the United States Con-
stitution has raised a considerable awareness
not only in the general public but also in
thousands of ham shacks all over the world.
From the outset of the spectal ARRL
“*We The People” Worked All States
program, certificate hunters, contesters and
rag chewers alike have been eagerly pursuing
this award, with new check-ins from most
of the Eastern United States on the nightly
Delaware Traffic Net. We have always
enjoyed the reputation of being a rare state
in various operating activities, so our net
controllers allowed time each night for
stations looking for an exchange of signal
reports for the ““We The People” WAS.

It was a very close race involving

Preparations Begin

in November 1987, clubs in Delaware
were beginning to discuss the application
for the special **200°* call signs. At first we
took the whole matter lightly, until some-
one pointed out, ““We get first shot at this
event nationwide!”’

Discussion of speciat call signs went from
first gear to overdrive as each club started
to arrange a suitable location that would
be of historical significance and, of course,
support a triband antennna. Also, as in
most other states, our club representatives
learned that matching funds from the
state’s Bicentennial Commission would be
available for this type of event.

The First State Amateur Radio Club of
Wilmington chose the Old Court House
Museum in the historic town of New Casile
as its operating location. When the Con-
stitution was signed, this courthouse was
the capitol of Delaware and remained so

NTIRELY
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Confirms Your Contact with Speciel Fvent Station

Om The 200th Anniversary Of Ratification of the

United States Constitution in Delaware

The First State Amatewr Radio Chab

K200QBD

Amateurs vwho contacted K280QBD can receive this certificate, an attractive addition to
any shack's “wallpaper.” This one was received by ARRL HQ station W1AW.

until 1797, when Dover became the capital.
Neighboring clubs to the south also chose
locations in government buildings and
histori¢c mansions. Delaware ARC, Dover
ARC, Nanticoke ARC and Sussex ARC all
received ‘200" calls, and plans for
“Delaware Weekend”’ were in full swing,
to provide not only a historical background
but a means by which these clubs could
offer to the public their own special brand
of **downstate” hospitality.

Most plans were coordinated through
Dean Nelson of the state capitol’s Bureau
of Museums and Historic Sttes. The sup-
port provided by Mr Nelson and his staff
made a lasting impression on all the organi-
zations requiring operating sites. Other
plans included invitations to high-ranking
government and ARRL officials to visit
these stations during the period of opera-
tion. An opportunity to operate or send a
message was clearly mentioned.

The Big Day Asrives

Experience in past ARRL Field Days was
evident when First State ARC “took to the

e 3

air’’ on the morning of Saturday,

December 5. A beam and dipole for HF
and a suitable VHF-packet antenna were
crected in less than 90 minutes. New state-
of-the-art equipment was donated by a
local Amateur Radio dealership and
K20@QBD was in operation by 10 AM, less
than two hours from initial startup,

WIAW First Contact

A schedule with W1AW, the Hiram Percy
Maxim Memorial Station at League HQ,
was made and planned as our first contact.
We had decided that because of propaga-
tion and the fact that 3905 kHz was the
Delaware Traffic Net frequency, it would
be appropriate to use this as our primary
contact point. A 40-meter backup was
scheduled, but never used. At 10 AM on
Saturday, December 5, K288QBD worked
WIAW as our first contact in this special
event. Jeff Bauer, WAIMBEK, was at the
controls in Newington for this brief but
important QS0. Signals never dropped
below 15 dB over 59.

Asg an added surprise, John Lindhofm,
WIXX, Membership Services Manager at
League HQ, was our sccond contact.
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‘W200AW Operation Draws Attention and Many QSOs

HQ staff members and other local and visiting amateurs were invited to partici-
pate in the W200AW operation turing Connecticut’s **208"" call-sign week.
_Regutar code practice and butletin schedules were preemptad during these
operating stints.
= The big event began at 0001 UTC on January 9, when staffer N1CIX had a
:20-meter S5B contact with K1ZZ. Seven days and 4767 QSOs later, it culminated
_with a contact between NOGWT and visiting op KA1ION on 75-meter SSB at 2359
UTC, January 15. In batween, W20DAW worked huge pileups on SSBE and CW,
Jincluding many Europeans and other DX stations. We even made a few contacts
on 2-meter FM! All 50 states were worked, as well as some 85 different DXCC
.countries.
. One of the more notable contacts was with GB75RS, the Radio Socisty of
Great Britain's own spacial call, celebrating the R8GB’s 75th anniversary.
_ {Another part of the League’s participation in the observance of the Bicenten-
nial of the Constitution was the use of the Constitution as code practice. This
began August 1 and ran through November. It took eight fast practices or 20 slow
ones to run the complete text!] S

The 1200 QSLs received to date from those who worked W280AW have been
answered, and the next few packages received from the QSL bureau will probably
include & couple of thousand more. If you worked W288AW and would like the
special QSL card that is aveilable, please send an SASE 10 W2BDAW, cfo W1AW,
225 Main 5t, Newington, CT 06111 UBA.

W20eAW

Thanks to the following amateurs who kept the W200AW transmitters on the air
and workable during the week: NO1C, N1CIX, WA4CMS, WB1CRH, KA1CU,
WB1DWR, WB4AFDT, WBSIHH, KATION, NM1K, KJ4KB, KY1T, K1XA, KATYP,
AA2Z K5ED, NOAML and WDAJLE.—Chuck Bender, WIWPR, Chief Operator

Contact number three was NN3SI, the
historic Smithsonian Institution Amateur
Radio station.

Priority Traffic

Through some plannning with the
Governor’s office, we were fortunate to
have Governor Michael N, Castle as a guest
of K200QBD early Saturday afternoon.
Since Delaware was hosting a gala celebra-

tion later that day in Dover, Governor
Castle had to limit his visit and move on
to his next appointment. Before he left,
however, he arranged for a message to be
given to Chief Justice Burger. At 3:10 PM
Saturday, Chiel Justice Burger, using a
phone patch provided courtesy of US
Senate Station W3USS in Washington,
DC, received the Governor’s message and
commented on the Bicentennial celebration

and Delaware’s role in the signing of the
Constitution.

During the three-day operation of
K268QBD, many people filed past and
listened to the more than 650 contacts that
were made. Hugh Turnbull, W3ABC,
ARRL Atlantic Division Director, paid the
station a visit and lent his expertise on
several CW contacts. Director Turnbull
was delighted to see the activity and public
reaction from this event.

An Asset to Amateur Radio and the
Community

Special-event stations such as K206QBD
have been calling important milestones in
American history to the attention of
millions for decades. These stations are a
perfect opportunity to show the general
public yet another facet of Amateur Radio
and to generate interest in afl levels of
government. Combining government
involvement with the interest and co-
operation of League officials, special-event
station K20@QBD has been helpful in
generating renewed interest in all levels of
Amateur Radio, including packet, one of
our newest modes of communication.,
Careful planning, interaction with-all areas
of the ARRI. Field Organization and letters
directed to influential third parties resulted
in an extremely successful event.

Those of us here in the **First State’’
look forward to contacting as many *“200”
stations as possible. We are interested in
tiow each individual state plays its unique
role in the molding of our nation’s
Constitution. It is because of this document
that *“We The People™ in the United States
can send this message of freedom and
independence worldwide.

Celebrating the US Constitution at the USS Constitution

When the Wellesley Amateur Radic Society heard about
the special **200” calls being issued, we wanted to be a
part of this historie cccasion. We thought the operation
should reach many people, so we started brainstorming
about how to achieve this. We were looking for something
to catch the public's eye yet still be symbolic of the Bicen-
tennial of the United States Constitution. We tossed
around ideas such as operating from the Massachusetis
State House or Boston City Hall, but none of us really had
any political connections. Finally, Bill Hanlon, N1ADY,
thought out loud, “Why not from the USS Constitution?”

Why not? We began the process of finding out who to
approach about getting space on or near the USS
Constitution. In the meantime, we got approval to operate
the club station, W1 , as W20@TKZ from two specific
locations: the club station site in Wellesley and “near the
USS Constitution, Boston, Massachusetis.” .

The 1SS Constitution is the oldest commissioned ship in
the US Navy. First launched in 1797, she served in the
War of 1812, where she earned the nicknames “Old kon-
sides’ by virtue of the cannonballs which bounced off her
sides,

Appraval arrived from the FCC (via ARRL) and that pan
of the operation was all set. Finally, just three weeks
betore the event was scheduled, we received permission {0
operate from the Visitors Center on Constitution Whart,

We were located on the second fioor of the building in
an area that was formerly an officers’ club for the Navy.
Six massive bay windows looked out on the snowy pier

where the USS Constilution was docked. Boston Harbor
and the Boston skyline also graced the view.

On the historic site where the British last touched Ameri-
can soil, after the battie of Bunker Hill, the Wellesley ARS
operated W200TKZ to celebrate the 200th anniversary of
the United States Constitution. It was no accident that
exactly 200 vears ago to the day, on February 6, 1788, the
Commonwealth of Massachusetts ratified the US Constitu-
tion on the condition that a Bill of Rights be passed o
guarantee additional freedoms. Massachusetts was the

‘ sixth state o ratify the Constitution.

Using a complement of dipoles and mobile antennas,
W2paTKZ operated SSB, CW, RTTY, AMTOR and 88TV
on 40, 20, 15 and 10 meters, taking time to chat with each
station worked and explain where we were and why.

W2 TKZ operated the rest of the week from the club
station In Welleslay, .primarily on 75-meter SSB.

W2PATKZ was a real coming together of the Amateur
Radio community. We had as many members operate
W2DOTKZ as we had operate our WiTKZ 15A Field Day
last year. Of course, all amateurs were invited to help out,
and many nonmembers did. Our next task is to send QSLs
to those who worked W200TKZ.

The connections we made with the National Park Service
in the pianning of this event are likely to have other
benefits. The Park Service wants to let people know what
can be seen around the Chartestown Navy Yard, so look
for future operations from Constitution Wharf in Boston,
~=Tom Kinahan, N1CPE fx ]
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Moved and Seconded ...

MINUTES OF EXECUTIVE COMMITTEE
Meeting No. 429

Arlington, Virginia

March 19, 1988

AGENDA

. Approval of Minutes of December 4-5, 1987
Executive Committee meeting.
2. International affairs:

2.1, IARU matters

2.2. Progress report on planning for the Region
2 Conference, Orlando, Florida (1989).

2.3, Planning for ARRL representation at the
Region 3 Conference, Seoul, Korea (October 1988).

2.4, Report on ARRL participation in U.S.
CCIR preparations.

3. Review of the ARRL’s response with respect to
FCC General Docket 87-389, the proposed rewrite
of Part 15 Rules governing incidental and restricted
radiation devices.

4. Presentation by the ARRL’s consultants on
Congressional relations.

3. Maiters Regarding the 220 MHz Band:

3.1. Review of the ARRL's continuing response
to FCC proposals in General Doclet 87-14, Amend-
ment of Part 2 of the Commission’s Rules
Regarding the Allocation of the 216-225 MHz band,
including recent developments in the NTIA position.

5.2. Consideration of ARRL responses to United
Parcel Service and TV Answer, Inc. proposals
involving 216-222 MHz.

6. Discussion of mutual concerns with Evelyn
Garrison of ICOM America, Inc., representing the
Amateur Radio Industry.

7. Miscellancous FCC matters,

8, Local antenna/RFT matters,

9. Review of progress on Board directives:

9.1 By the vice presidents and/or chairmen for
the committees.

9.2 By the Executive Vice President, on Board
directives affecting Headquarters.

9.3 By the Executive Vice President, on WIAW
renovations.

10. Review of special recruiting projects by the
Executive Vice President.

11. Recognition of new Life Members.

12. Affiliation of clubs.

I3. Convention matters:

13.1 Approval of division, state, section and
operating-specialty conventions

13.2 National Convertion matters. Report on the
1988 National Convention, Portland.

14. Date and place of next meeting.
15, Other business.

Pursuant to due notice, the Executive Committee
of the American Radio Relay League met at 8:15
AM, Eastern Standard Time, Saturday, March 19,
1988 at the Crystal Gateway Marriott Hotel,
Arlington, Virginia. Present were President Larry
E. Price, W4RA, in the Chair; First Vice President
Jay A. Holladay, W6EJJ; Executive Vice President
David Sumner, K1ZZ; and Directors Tom Frenaye,
KI1KI, Pau! Grauer, WOFIR, Leonard M.
Nathanson, W8RC, and Rodney J. Stafford,
KB6ZV. Also present were Secretary Perry
Williams, W1UED, Director Rush Drake, W7RM,
and Counsel Christopher D, Imlay, N3AKD.

1. On motion of Mr. Grauer, the Minutes of the
December 4-5, 1987, meeting were adopted as
yrinted.

2. International affairs:

2.1. The President reported on the status of
consultations by ARRL as the Intermational
Secretariat with the JARU Administrative Council,
egarding the nomination of offlcers for the
nternational Amateur Radio Union (IARTD) for the
Ipeoming term.

2.2. The President commented on progress in
|lanning for the Region 2 IARU Conference,

Ortando, Flotida in October, 1989, The week of
October 16-20 has been selected, with the exact
acation to be determined in the coming weeks.

2.3. Theofficial notice and Call for Papers of
the Region 3 JARU Conference, to be held in Seoul,
Republic of Korea, October 10-14, 1988, have been
teceived. The President observed that the ARRL
would have some papers to present, on the frontiers
of Amateur Radio technology.

2.4, The Executive Vice President reported on
ARRL participation in U.S. preparations for the
Interim Meeting of the International Radio Con-
sultative Cornmitiee (known by its initials in French
as CCIR). Pzul Rinaldo, W4RI, Publicatons Group
Manager at ARRL Headquariers, has been nomi-
nated as a participant in the United States delega-
tion to the CCIR meeting, which begins April 20
in Geneva, The CCIR is one of four permanent
organs of the International Telecommunication
Union. Five papers have been submitted on behalf
of the Amateur Service and the Amateur Satellite
Service for inclusion in the United States’ pre-
sentations to the Interim Meating,

3. Counse! Imlay reviewed the comments filed
by the ARRL in response to FCC Generat Docket
87-389, the proposed rewrite of Part 15, Rules
governing incidental and restricted radiation devices.
Without objection, it was agreed that in its reply
comments the League would be consistent with its
previously adopted positions, including that adopted
in General Docket 85-301. During this discussion,
at 8:45 AM, Atlantic Division Director Hugh
Turnbull, W3ABC, who is also Chairman of the
ARRL RFI Task Group, joined the meeting.

4. At the invitation of the President, two con-
sultants to the ARRL. joined the meeting ar 9:10 AM
and presented an extensive report on Congressional
relations as regards the 220-MHz issue.

5. Maiters Regarding the 220 MHz Band:

5.1 A review of the ARRL's continuing
response to FCC proposals in General Docket 87-14
followed. The docket proposes amendment of Part
2 of the Commission’s rules regarding the alloca-
tion of the 216-225 MHz band. At 10:29 AM, the
consultants departed from the meeting.

5.2. Counsel Imlay summarized recent FCC
filings by the United Parcel Service and TV Answer,
Inc. involving 216-222 MHz, On motion of Mr,
Grauer, the Committee unanimously voted to file
Reply Comments vigorously opposing the proposals
of both the UJPS and TV Answer.

6. At this point, Evelyn Garrison of ICOM
America, Inc., representing the Amateur Radio
Industry, joined the meeting at 10:57 AM at the
invitation of the President. There foltowed an
extensive discussion of the philosophies to be fol-
lowed in encouraging the further growth of the
Amateur Service beyond Novice Enbancement. Dis-
cussions continued informally through luncheon,
from 11:45 AM to 12:25 PM. Mrs. Garrison
departed from the meeting at 12:57 PM, with
the warm thanks of the Commitice for her
contributions.

7. The committee turned next to miscellaneous
FCC matters.

7.1. Counsel LImlay reported that two requests
for rulemaking, designated RM-6274 and RM-6275,
had been filed, with public comments accepted until
March 21. Both petitions seek expansion of the
repeater segment of the 6 meter band to cover 51-
54 MHz. The Counsel noted that, in anticipation
of these petitions, the Executive Committee at its
December [987 meeting had asked the ARRL
Membership Services Committee to study the mat-
ter. Accordingly, it was agreed no further formal
action was required unless and until there was a
Notice of Proposed Rulemaking by the Com-
mission,

7.2. Consideration of volunteer examiner
accreditation matters was next. On motion of Mr.
Nathanson, the committee authorized Counsel to
withdraw a petition for amendment of Sections
97.31 and 97.515 of the Amateur Rules filed by the
League on September 9, 1987, It was agreed that
inasmuch as there are alternative meaus of solving
problems arising from disaccreditation of volunteer

examihers accredited by more than one Volunteer
Examiner Coordinator, more flexibility in arriving
at satisfactory solutions would be afforded without
& formal petition on file.

7.3. Regarding multiple repeater coordinators
in the same area, Secretary Williams reported that
in accordance with Minute 91 of the 1988 Annual
Meeting of the Board, the Chief of the Private
Radic Bureau has been asked by letter to use his
good offices in resolving the situation,

8. Indiscussing local antenna and radio frequen-
¢y interference (RF[) matters, Counsel Imlay
presented copies of a new free pamphlet for the
public, Something About Interference, produced by
the Electronic Industries Association in cooperation
with the Federal Communications Commission and
the General Services Administration. The legal case
of Bodony v. Incorporated Village of Sands Point,
N. ¥, has now been cited in Pike & Fischer; it is the
first case wherein PRB-1 was cited in a decision by
4 Federal District Judge. The ARRL will file Friend
of the Court briefs in cases involving Burlingame,
California and Curry County, Oregon. Mr. Sumner
reported briefly on discussions between the ARRL
Hudson Division Director and the FCC District
Engineer in Charge at New York City concerning
RFI problems there.

9. Review of progress on Board directives:

9.1 By the Vice Presidents and/ot chairmen
for the committees

9.1.1 First Vice President Holladay reported
for the Special Study Committee for Advisory Com-
mittees; some work on implementation of changes
affecting Advisory Committees remains.

9.1.2 Mr. Nathanson reported briefly for the
Legal Strategy Commitiee, regarding an explora-
tory meeting held the previous day with staff of the
National Association of Broadcasters, and in re-
ference to surveys of covenants restricting amateur
antenna structures.

9.1.3 Mr. Stafford, as Chairman, mentioned
that a meeting of the Membership Services Com-
naittee would be held on Saturday, March 26 in
Torrance, California, at which a principal topic
would be band planning. The committee would also
diseuss the proposals to expand the 6 meter repeater
segment,

9.1.4, Mr. Frenaye, as Chairman, presented
a written report for the Education Task Force. The
chairmen of the working groups and selected
members of the main task force have been invited
to meet in Newington on March 26 to sort out the
materiaf developed to date and to put together a
schedule to complete the work assigned by the
Board.

9.2 The Executive Vice President presented a
summary of action on Board directives affecting
Headquarters and answered questions about certain
programs,

9.3 Next, the Executive Vice President pre-
sented a written report on the program for W1AW
renovations, including plans for fundraising, RF
equipment, and building alterations and repairs.
Samples of solicitation material to be used in
fundraising were also presented.

10, Mr. Sumner reported briefly on the ARRL
New-Ham Pilot Recruitment Praject in the Tampa
Bay area of Florida; the project seeks to foster the
attaining of Amateur Radio licenses by people over
fifty years of age. Guided by a team of four at
Headquarters, the program relies heavily on
amateur volunteers in the target area.

i1, On motion of Mr. Grauer, the names of the
32 newly elected Life Members were recognized, and
the Executive Vice President was directed to list their
names in Q5T (Applause).

12. On motion of Mr. Nathanson, the following
clubs were declared affiliated, in Category I unless
otherwise noted:

Amateur Cross Link Repeater, Chicago, IL
Americen Legion Amateur Radio Post 380,

San Jose, CA
Butte Amateur Radio Club, Chico, CA
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(lairemont Repeater Association, Westminster, CA
Clear Lake Amateur Radie Club, Houston, TX
College City Radio Club, Northfield, MN

Dust Bowl Amateur Radio Club, Guymon, OK
False River Repeater Assn., Inc., New Roads, LA
Fisherville Amateur Radio Club, Eads, TN
Ha%ign County Amateur Radio Club, Lumberton,

Healing Springs Mountain VHF Seciety, Inc,
Lexington, NC

Hub City Amateur Radio Club, Aberdeen, 5D

Illinois Valley Amateur Radio Club, inc.,
Browning, 1L

{.and of Cirant Amateur Radio Club, Bathel, OH

Mohawk Amateur Radio Club, Orange, MA

Mountain Amateur Radio Assn., Inc.. Franklin,
WV

MNovi Area Radio Club, Novi, MI

COcean State Amateur Radio Group ine., Cranston,
RI

Oid Friendly Amateur Radio Telegrapher’s Society,
Fountain Valley, CA

Olney Amateur Radio Club, Olney, TX

Sierra intermountain Emergency Radio Assn.,
Minden, NV

Siticon Gulch Amateur Radio Club, Santa Clara,
CA

South Florida FM Association, lne., Miami, FL

Tri-City Amateur Radio Club, Copperas Cove, TX

Warren County RACES, Lebanon, OH

Washington County Amateur Radio Club, Chipley,

Category il
Caltrans RACES Club, Sacramenio, CA
Category I1I

Capital City Amateur Radio Youth Service Assn.,

Inc., Washington, DC

Ft. Riley Jr, High Ham Club, Ft. Riley, K8

Ciannon University Wireless Society, Erie, PA

George Washington University Amateur Radio
Club, Washington, DC

Hampden-Sydney College Amateur Radio Club,
Hampden-Sydney, VA

Sno-1sle Skills Center High School Radio Club,
Everett, WA

With the election of these clubs, the League has 1702
¢lubs in Category 1, I8 in Category L1, 125 in
Category 1II and 14 in Category IV. Without
objection, the committes ratified a system by which
the Secretary will call for a mail vote by the
Fxecutive Committee on prospective affiliated clubs
each month that there is not an in-pefson meeting
so 4s to reduce the waiting time for these groups.
13. Convention matters:

13.1 On motion of Mr, Nathanson, the fol-

lowing conventions were approved:
West Virginia State, July 2.3, 1988, Jacksons
Mill, WV
DXPO, October 8-9, 1988, Falls Church, VA
Oklahoma State, October 28-30, 1988, Kingston,
QK
In addition, the committee approved the holding
of a Midwest Division Convention in Kansas City,
MO on March 31-April 1-2, 1989 in place of the
Missourt State Convention previously approved for
April 7-9, 1989 in the same city.

§3.2 Mr. Drake, as host director, reported at
tenpth on programs and plans for the 1988 Nationat
Convention. ko be held in Portland, OR, September
9.1, On motion of Mr. Mathanson, the commit-
tee thanked Mr. Dtake for the presentation, and
approved the interim program as required by ARRL
Convention rules {applause).

i4. The next meeting of the Executive Committee
was tentatively set for May 14, with the place to
be determined.

15. (ther business:

[5.1. On motion of Mr. Grauer, the committes
ratified changes to the ARRL Pensien Plan,
effective June 1, 1985 and January 1, 1987, adopted
in accordance with changes in the Employee Retire-
ment Income Security Act {(ERISA).

There being no further business, on motion of
Mr. Grauer, the meeting was adjourned sine die at
4:30 PM.

Respectfully Submitted:
Perry Williams, W1UED
Secretary

Life Members Elected

Diana R Beckner, KB4NLF: Paul E Belton,
WAYCDY; Gerald W Boyd, KGoLF; Wilfred W
Brush, WATEJY; John 8 Burger, KBBES; Hilton
Carvalho Uchoz Cavalcanti, PY1BVG; C Clair
Claiborne, KC3WJ; Roderick B Davis, WB4SXF,;
Jim Day, WAGBJE; Richard Fugene Dennis,
KL7I0L; Jeanette Drennon, NOHZD; Clifford J
Frescura, Jr, K3E.L; Herb Gehring, NSFHR; Albert
E Harrison, N4CHB; Joel M Harrison, WBSIGF,
Jon K Jones, NOBY; fim Sunkert, KBJUH; Ron
Lowrance, NE4S; Daniel | Marcella, KAZDVK:
Louis Marotta, NIEHI; Michael L Martin, AA4SG;
Donald L Mazak, NR2H; Chris Peterson, KBSYT:
L. Asn Peterson, WASHJIO; Leroy It Peterson,
WARFNY: Steven A Rainey, NoMVX; lacch F
Ringwald, KBILO; Ruth Sager, KAIQWYV; Peter
Sears, WB2ULL; Emily L 5mith, KBSEFJ);
Ronald C Urban, KAZNVW, Frank C Westphal,

Strays -8’

RSGB DATA SYMPOSIUM TO BE
HELD

The Radio Society of Great Britain is calling
for papers and presentations for a data
symposium which will be held on July 22 and
23, The symposium, which will cover packet
radio, RTTY and AMTOR, will be held at
the Harrow School near London.

The symposium is the third of five events
scheduled for July 15-31. The RSGB National
Convention will be held July 15-17 at the
National Exhibition Centre in N Birmingham,
followed by RSGB HQ at Potters Bar
being open to visitors from 10 AM-4 PM
July 18-21,

RSGB will host an international Satellite
Meeting near Guildford, Surrey on July 28,
and the AMSAT UK Satellite Colloquium will
be held July 29-31 at the University of Surrey.

For further information on the Data Con-
vention, contact T. 1. Lundegard, G3GIW,
Saxby, Botsom Ln, West Kingsdown,
Sevenoaks, Kent TN15 6BL, England. Con-
tact the Secretary, RSGB, Lambda House,
Cranborne Rd, Potters Bar, Hertfordshire
ENG6 3JE, England, for information on other
scheduled events.

HAVE A GOOD PHOTO THAT MIGHT
BE OF INTEREST TO FELLOW
AMATEURS?

{4 QST is always on the lookout for
interesting or unusual Amateur Radio-related
pictures for use as Strays or in Up Front in
ST, here’s your chance to bring your club
or individual activities to the attention of fel-
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low League members. Or perhaps you have
a humorous or offbeat photo that will bring
a smile to @ST's readers. Whatever the case
may be, send your photos, along with any
relevant information including photo credit,
to HQ, attention Editorial Supervisor.

CALL FOR QST TECHNICAL
ARTICLES

[1 Do you have a yen for modifying com-
mercial equipment to serve some special
Amateur Radio function? The mail we receive
at headquarters tells us that there is 2 lot of
interest in equipment modification among
hams today. For instance, many hams have
adapted surpius FAA aircraft beacon
amplifiers for operation on the 144, 220 and
432-MHz bands. What have you modified
lately? QST pays for feature articles. Submit
outlines and articles to Technical Editor,
OST, American Radio Relay League,
225 Main St, Newington, CT 06111, tel
203-666-1541,

CHECK YOUR LABEL

[7] Are you a League member and FCC-
licensed, but your call sign doesn’t appear on
your QST mailing label, and your membet-
ship certificate says “‘Associate Member’’?
Then vou’re missing out on the chance to vote
for League Directors, Vice Directors and
Section Managers, Help us correct your
membership records by sending your name,
address and call sign (and, if possible, the
seven-digit number that appears on your
mailing label} to ARRL Circulation Dept,
Dept C, 225 Main St, Newington, CT 06111.

(ST congratulates. .

[ the following radio amateurs on 60 years
as ARRL members:

e Clifford M. Rigsbee, W9AKI, J430
Lakewood Blvd, Naples, Florida

* George L. Graveson, K4J1, 332 East Acre
D, Plantation, Florida

[1] the following radio amateurs on 50 years
as ARRL members:

* Orion M. Arnold, W2HN, of Ho Ho Kus,
MNew Jersey.

s Gverett . Lindquist, W@CSU, of
Cannon Falls, Minnesota

¢ John E. Hoffer, W8(CWY, of Wellsburg,
West Virginia

s William A. Lippman Jjr, W6SN, of
Mar Vista, California

s Robert S. Reynolds, W@RFP, of
Waterloo, ldaho

o . H. Merrell, W4FX, of Anderson,
South Carolina

I would like to get in touch with...

1 anyone with a manual/schematic (or
source address) for a Monsanto Model 8530
frequency counter. John Henderson,
VE3HFT, 170 Thornton Ave, London, ON,
Canada N3Y 2Y8.

[} anyone with a schematic or info on wiring
an APX-6 transmitier. Steve Risinger,
N@LAX, 3825 NE 92nd St, Kansas City, MC
64156,

[l anyone with a schematic and/or manual
for 08-34/TUSM-32 oscilloscope. W2WOE,
996 Bonnie Brae, Lake Geneva, W1 53147,



Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

FCC Part 97 Rewrite

On March 24, the FCC acted to establish
PR Docket 88-139, & proceeding which
looks toward the modernization of the rules
governing Amateur Radio in the United
States. A Notice of Proposed Rulemaking
will be issued shortly, but is not yet
available; it is said to be an 87-page docu-
ment, and comments will not be due until
Awugust 31 in order to permit careful review
and study.

This is the so-called *“Part 97 rewrite.”
According to the Commission’s news
release on its action, a reorganization of the
amateur rules has not been done since 1951
and the result of ensuing technological
advances and operational changes is a
patchwork quilt of rules that is often con-
fusing, particularly to the prospective
licensee.

Because of unfortunate experiences with
a “plain language’’ rewrite proposal of a
few vears ago, there is considerable
sensitivity in the amateur community to any
proposal for sweeping changes in Part 97
despite the laudable objective of making
the rules easier to understand. At a press
briefing following the Commission’s
action, FCC staff identified the following
as highlights of the proposed riles:

1} References to emissions will be sirmpli-
fied. Permitted modes will be grouped

into nine categories with one-word descrip-
tions, with a one-time listing of the
emission designators in each caiegory. For
example, a reference to *‘phone” in the
rules will incorporate all of the voice
emissions now permitted.
2) The following longstanding inter-
pretations will be codified in the rules:
A) Swap nets
B) What hams can do in disasters, and
to protect the immediate safety
of life or property
C) What hams can do in support of
public gatherings {eg, ““-athons’")
D) The four-prong “‘rule of reason’’
test for newsgathering
E) The philosophy that amateur fre-
quencies are shared equally by
all amateur stations
F) The circumstances under which
FCC personnel can inspect
station records
(3} What can and cannot be appended
to call sign as a *“*self-assigned
identifier’*
3} The following rules, we understand,
are proposed to be eliminated:
A) The entire section governing alien
operation, inasmuch as it

defines administrative procedures
that do not need to be in the
body of regulations

B) The Amateur-Satellite-Service
rules, insofar as they repeat the
International Radio Regulations

C) Prohibitions against damaging
radio apparatus, which are said
to overlap iocal law

[3) Requirements that examination
papers be retained by volunteers
for a specified period

4) The ““basis and purpose,” Section
47.1, is untouched.

At this time there is insufficient
information available from which to draw
any firm conclusions about what is being
proposed. It appears that the Commission
is allowing sufficient time for review and
comment, assuming that the NPRM is
released within a reasonable time, Copies
of the NPRM will be distributed to any
interested members at cost when it becomes
available.

Based upon the information conveyed
during the press briefing, it would appear
likely that the ARRL may be able to
support the overall effort to reorganize
Part 97, but that the League will be taking
exception to at least some of the substantive
changes being proposed.

ARRL AND LMRE MEET

The presidents of the national Amateur
Radio organizations of the United States
and Mexico, the American Radic Relay
League (ARRL), and Liga Mexicana de
Radio Experimentadores (LMRE}, met on
February 20 to discuss matters of mutual
concern to the amateurs of the two
countries. The meeting was held on South
Padre Island, Texas, in conjunction with
STARFEST International 88, & hamfest in
nearby Harlingen sponsored by the South
Texas Amateur Repeater Society. ARRL
President Larry E. Price, W4RA, and
LMRE President Guillermo Nunez,
XEINJ, were joined by a number of other
officers and Board members of the two
organizations.

The leaders of ARRL and LMRE
reviewed the status of Amateur Radio in
the two countries, and pledged continuing
close cooperation as sister societies in the
International Amateur Radio Union. The
topics discussed included the following:

* The possibility of an ITU allocations
conference in the 1990s, and the need for
1ARU societies to work together to ensure
effective preparations for Amateur Radio
worldwide.

ARRL President Larry E. Price, W4RA,
(left), looks on as LMRE Presldent
Guillermo Nunez, XE1MNJ (right), presents
Mayor Bob Pinkerton, Jr, of South Padre
Island (Texas), with a Spanish edition of
The ARRL Handbook.

* A multilateral agreement between
couniries in the Americas which, when
acceded to by Mexico, will result in recipro-
cal operating privileges being available to
the amateurs of both countries. Mexican
amateurs have 2 number of legitimate con- -
cerns about the possible impact of such an
agreement, but after discussion it was
determined that these can be effectively

addressed through administrative proce-
dures. Accordingly, LMRE announced that
it will support Mexito’s signing of the
multilateral agreement.

* Procedures for determining frequency
use within established IARU band plans
were also discussed, and frequency
coordination efforts by amateurs in the
border arsas were supported.

The meeting participants expressed
satisfaction that solid channels of commu-
nication, befitting national organizations
in neighboring countries, are now estab-
lished. On behalf of their respective
Leagues, W4RA and XEINJ promised to
maintain this close contact for the hetter-
ment of Amateur Radio in both nations.

FCC ACCEPTS UPS COMMENTS

The FCC has decided to accept the late
commetts filed by United Parcel Service in
the proposed reallocation of the 220-
222 MHz band, Docket 87-14. In the UPS
motion for the FCC to aceept its com-
ments, UPS argu