July 1987  $3.00

it

A .(‘




and 2004-A for 440 MHz.

Now a veritable cornucopia of superb amplifiers.

Just make vour choice!

2K Classic...the culmination of more than fitteen years of developing the 2K series into the world
famous line that sets the standards for top guality HF [inears. A true "workhorse'™ butlt to loafalang at
full legal power, troubie free, for years of hard service. Operates on all amateur bands, 80 through 15

meters texport models include 10 meter).

2K Classic “X”,..We can't think of any way to make this magnificent
2000 watt amplifier better. Rugaed...durable.. the iast amphfier you
may ever need to buy.

2KD Classic..a dask
model designed to
operate at 2000 watis
eftortlessly, using two
Eimac 3-500Z glass
envelope triodes, a
Pi-L plate circuit and a
rotary  silver  plated
tank coil. We challenge
vou to find a better desk model tor even a thousand dollars more.

3K Classic MkIl...uses the superb Eimae 3CX1200A7 tube. More
than 13db gain. We believe the 3K to be the finest amateur iinear
available anywhere...the amplifier of every amateur’s dreams.

Take vour choice. The world famous 2K Desk
Classic, 2K Console Classic and 3K Console
Classic HF amplifiers speak for themselves. Now
to complete your range of choice, the superb new
3002-A and 2002-A for 146 MHz and the 3004-A

Henry amateur amphiiers are available trom select dealers
throughout the L) §. and are being exparted to amateurs all over the
world. Henry Radio also otiers a broad line of commercial FGC type
accepted amplifiers for two way FM communications to 500 MHz, as
well as special RF power generatars for industrial and scientitic
; users Call or write Ted Shannon or Mary Silva for full information,

TOLL FREE IRBER NUMBER: (800} 421-6631 For ait stares except Cafiforma Call residents please cail coflect on o

2002-A...a bright new
rewark of our popular
2002 2 meter amplifier.
Uses the new Eimac
JCXBOOA7, The RF
chassis uses a 4 wave
length strip line design
for extremely reliable
appreoach. It provides
2000 watts input tor
85B and 1000 watts
input for CW. Because
this tube is rated at an unheard of 15dB gain, only about 25 watts
drive s required for full cutput.

2004-A The 400 MHz version of 2002-A. Write for full specifications.
3002-A A superb new 2 meter full power amplifier using the B877 for
1500 watts output. You can’t buy a better VHF amplifier,

3004-A Identical to the 3002-A except re-designed for LIHF 1000 watts
output...430-450 MHz.

We stock these plus many other fine names:

AEA « AHCO « ARRL» ASTRONS B&Ks 8 &We BIRD » GDE » CONNEGT-
SYSTEMS » CUSHCRAFT « EIMAC « HAL » HUSTLER » HY:GAIN » [COM
* KENWOOD « LARSEN » NYE ¢ TEMPQ » VIRROPLEX » YAESL

i |

2050 S. Bundy Or.. Los Angeles, CA 90025 1[213) 820-1234
Butler, Missourr 84730 Y16 579-3127
Jr requiar numbers



5 m/70 om FM Dual Bander

A Kenwood original just got better!

Kenwood was the first to develop a

2 m/70 cm mobile radio in a single,

compact package. Since then,

other companies have imitated the-
concept, but still have not done it
the "Kenwood way?’ The all~new

TW-4100A is more compact, more

powerfutl , and packed with more

features than ever before! With
many new features and accesso-
ries, and backed by Kenwood’s
experience, the all-new Kenwood

Dual Bander is light years ahead

of the rest!

» Selectable full duplex cross band
{“telephone styie”) operation.
Remote base or cross band repeater
functlon powble (a control operator

e 45 watts onim 35 watts on
?’0 cm.

watts (ddjustablel Io

(aliowsoperatlon on certam '
MARS and CAP frequencies) and
440-449.995 MHz.

« New compact size! Only 59" W x
197" Hx 7877 D and weighs less
than 4 paunds!|

» Proven high performance
Kenwood Gads FET front end
receiver.

@ Easy to operatel Only 3 knobs and
8 keys on the front panel,

o Saparate antenna ports for VHF
and UHF. Minimizes luss and
increases reliability and performance!

s 10 memory channels Lithium hattery
backs up memory. Store freguency,
offsat, subtone. Two channels store
the transmit and receive frequencies
independently for odd split or
cross band operation.

+ Front panei-selectable CTCSS
ione {(when optional TU-7 is
insfalied.)

5CAN

VOL/Low

1 .

¢ Digital Channed Link {DCL) option.
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# Non-valatile operating system.
Even aftet memory back up cell dies,
all operating features remain intact!
No re-programming or "board-
swapping” necessary!

# Programmabie band scan and
memory scan with memory chan-
siel lock-out,

# ] arge, illuminated LCD dispiay
and main knob. For excellent visibil-
ity in direct sunlight or darkness.

+ Sejectabie frequency step for
guick and easy QSY.

@ Yoice synthesizer V8-2 option.

{Iptional accessories:

& PS-50/P5-430 DC power supplies

« MU-1 DCL moder unit s TU-T CTCSE en-

coder » V8-2 voice synthesizer » SW-100B

SWR/PoweriNValt meter 140-450 MHz tor

mohile Lse « SW-200B SWR/Power mater

for base station use 140-450 MHz, 0-200 W

in @ ranges » SWT-1/SWT-2 2 m and 70 cm

antenna tuner « SP-40 Compact speaker

¢ SP-50B Mohile speaker« PG-2N Extra

DG cable » PG-3B DC noise filker « MC-60A,

MC-80, MC-85 Base station mics. « MC-55

(8-pin) Mobile miciophone « MA- 4000 Dual
band maobile antenna with
duplexer (shown)**

= MB-11 Extra rnobile mount

ki

TOME REV

vOrcE / SOL

KENWOQOD
KENWOOD U.S.A. CORPORATION

2901E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Lang Beach, CA 80B01-5745
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IC-2AT
with 1C-BP3
battery pack

1C-Q2ATHP
jHigh Power! |
version i
with IC-BP7

battery pack l

T,

]
f
!
[
|
|
;
|

~
s
-

|
l
1
1
[
!
1
|
|
1
i
|
l
|
i
|
!
N

—

Often imitated,

never duplicated.

3150 Premier Drive, Suite 128, Irving, TX 75063 / 1777 Phoenix Parkway, Suite

A at am

Full Size,

iimbhaard AF ARAD mnie

ICOM IC-O2AT

P B Y

High Power

If you want a 2-meter
handheld with exceptional
features, quality built to
last, and a wide variety of
interchangeable accesso-
ries, take a look at the
ICOM IC-02AT and IC-2AT
handhelds.

Frequency Coverage. The
{C-02AT covers 140.000
through 151.995MHz and the
1C-2AT, 141,500 through
149,995MHz...both include
frequencies for MARS oper-
ation.

IC-02AT Features. [COM's
versatile 1C-02AT handheld
has the following outstand-
ing features:

® DTMF/direct keyboard
entry
LCD readout

s 3 watts (IC-BP3 hattery
pack) standard, or 5 watts
{IC-BP7 battery pack)

2 |0 memories which store
duplex offset and PL tone
lodd offset can be stored in
fast 4 memories)

e Frequency dial lock

¢ Three scanning systems:
priority, memory and pro-
grammable band scan (se-
lectable increments of 5, (0.
15, 20, or 25kHz]

1C-2AT Features. The
IC-2AT is ICOM's most popu-
lar handheld on the market.
The IC-2AT features a DTMF
pad, 1.5 watts output, and
thumbwheel frequency se-

lection. The IC-2A is also
available and has the same
features as the IC-2AT excer
DTMF.

Accessories. | A variety of
slide-on battery packs are
available for the IC-02AT anc
IC-2AT, including the new
long-life 800mah IC-BP8
which can be used with botl
handhelds.

|

Other accessories include
the HS-10 boem headset,
HS-105B PTT S\\{itchbox,
HS-10SA VOX unit (for
IC-02AT), and an assortment
of battery pack chargers.

The iC-02AT and IC-2AT
come standard with an
IC-BP3 NiCd battery pack
{(IC-02ATHP comes with
IC-BP7 battery pack), flexible
antenna, AC wall charger,
belt clip, wrist strap, and ea
plug. See the IC-02AT and
IC-2AT 2-meter handhelds af
your local ICOM dealer.

"ng?atna )GA 30

ICOM CANADA, A Division of ICOM America, inc., 3071 - #5 Road, Unit 9, Richmond, B.ﬁ-\lﬁx fT#Qanac

all stated specitications are approximate and subject to change without notice or obligation. Al [COM radios significantly excesd FGC requlations limiting spungus emissions. wﬂ,‘;j
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Need a crystal filter for your next project? Try a
Cohn ladder tiltert In the receiver shown here, four
crystals + five capacitors = good single-signal CW
selectivity at a 4-MHz IF—and the filter needs no
adjustment. Interested in putting a Cohn crystal
filter to work for you? See page 24. (The receiver?
It's a CW job for 10 and 18 MHz, scheduled for

appearance the 1988 ARRL Handbook.)
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX

1900 7of 87 _san—4 Ol

ﬂuﬁ._ 1?&! “Gatmliaia- ¢

A new software enhancement
makes the AEA PK-232 the only
amateur data controller to offer
siX transmitireceive modes in a
single unit.

* Morse Code
* Baudot (RTTY)
* ASCII

* AMTOR

* Packet

* Weather FAX

$379.95 AEA RETAIL

Your home computer (or even a simple terminal)
c¢an be used for radio data communication in six
different modes. Any RS-232 compatible com-
puter or terminal can be connected directiy to the
PK-232, which interfaces with your transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer to be used as a data ter-
minal. All signal processing, protocol, and
deceding software is in ROM in the PK-232.

The PK-232 aiso includes a no compromise
YHF/HFICW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panei indicators for constant

status and mods indication. The 240 page manual
includes a “quick start” section for easy connec-
tion and complete documentation inciuding
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front panel switch. Other back panei con-
nections include exiernal modem disconnect,
FSK and Scope Qutputs, CW keying jacks, and
HS8-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, ¢an be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for one 'low price, the PK-232.

. Brmgs you the Breakthrough

2006-196th St. SW
Lynnwood, WA 98036
(206) 775-7373
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8.220
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Make the mosi of your new privileges.

For the best performing station, select
Cushcraft fixed, mobile, and portable
antennas. They are the popular choice
because of their performance, durabil-

"10-15-30 Meief
iement Lireciional

3 10-15-2
fernent Directionisl
P.O. Box 4680

Manchester, N.H, 03108 USA
Telex: 4949472 CUSHSIG MAN

AVAILABLE THROUGH
PDISTRIBUTORS WORLDWIDE

N




Three Choices for 2 m!

TM-2570A/2550A/2530A oo co v

Feature-packed 2m FM
transceivers

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

* Telephone number memary and
autodialer (wp to 15 seven-digit phone
nurnbers). A Kenwood exclusive!

® High performance (aAs FET front end
recaiver

& 23 channel mernaory stores offset,
frequency, and subtone. Two pars

. ® MNew S-way adjustable mouniing
may oe used for add spiit operation

system

* 15-kay DTMF pad with audible monitor @ Automatic repeater offset selection—
another Kenwood exclusive!

® Extended frequency coverage for
MARS and CAP (142-149 MHz; 141-151

MHz modifiable)

® Direct keyboard frequency ertry

& Front pane! programmable 38-tona
CTCSS encoder includes 97,4 Hz
(optional)

* Center-stop tuning—a Kenwood
exclusive!

TRARSCEIVER

BCL

controls for t—"-xC‘PIIent visibility

¢ Tha TM-3530A is a 2% walt version
covering 220-225 MHz, The first full

featured 220 MHz rig!
Introducing...

IL Digital Channel Link

~ompatible with Kenwood's DCS
(Digitai Code Sauelch), the DCL system
anabies your rig to automatically QSY
to an open channel, Now vou can aute-
matically switch over to a simplex
channei after repeater contact! Hera's
how It works:

The DCL system searches for an
opert channgl, remembers it, returns
to the onginal frequency and ransmits
cantrol informaton to another DCL-
equipped station thai swiiches both
radios to the open channel. Micro-
processor control assures iast and

rehable operation, The whole process
happens in an instant!

Qptional Accessories

» TU-7 38-tana. CTCSE encoder
s MU-1 DCL moadem urit

 V8-1 vaice synthesizer

& PG-2N axtra DC cable

¢ PG-3B DC line naise filter

* MB-10 exira mobile bracket

e CD-10 call sign display

& PS-50 DC power supply for TM-2570A

* MC-60A/MC-80/MC-85 desk mics.

* MC-48B exira DTMF mic. with UPYDWN switch

* MC-438 UP/DWN rmic.

& MC-55 (8-pini mohile mc. with bme-out timey

# SP-40 compact mobile speaker

« SP-50B moblle speaker

« SW-200A/8SW-200B SWHh/powel melers

* PS-430 LC power supply for * SW-100A/SW-100B compact SWRIpower meters
TM-22504/2530A/35304 * SWT-1 2m antenna tuner

NIHENR B i e AN Are dvalable 1or &l Ketnwood UansCewvers and most ACCes3ones.
Spectheatans and prices are sybnedct i onange without notce or abfiganon
SUECTICANONS QUATANTBE [ O Amate hanns only

Actual size front panel

KENWOOD

KENWOQD U.S.A. CORPORATION
2201 E. Dominguez St., Long Beach, CAY0810
POL Box 22745, Long Beach, GA 90801-5745




A ) & Big multi-color LCD and back-lit con- e Frequency lock switch
- : ﬁ\’g trols for excellent visibility e Digital Channel Link (DCL) optien

= e Qptional front panel programmable 38- = High performance GaAs FET front
The f'rSt cc&mprehensuve tone CTCSS encoderincludes 97.4 Hz and receiver
220 MHz FM transceiver
TM-3530A—25 watts of 220 MHz FM— E i!'i" B"/ -E TH-31BT/51A optional accessories:
Kenwood style! Features include = s HMC-1 headset with YOX
built-in 7-digit telephone number Kenwood'’s advanced tech- = SMC-30 speaker microphone
memory, auto dialer, direct frequency nology brings you a new = PB-21 Nild 180 mAH battery
entry and big LCD. All this makes the | standard in pocket/handheld : F8-2ifINCA 500 mak batiery
TM-3530A the most sophisticated transceivers! mobile use onverte
rig on 220 MHz! @ 1\watt high, 150 mW lew = BT-2 manganese/alkaline battery
e First mobile transceiver with tele- & E%t;)pert Cﬁompactfhagg 1291?;%'9?11 case
hone number memory and auto- about & oz, wi < e EB-2 cxternal C manganese/
E:I)ialer (upto 15 seven-rgigit telephone e Frequancy range 220-224995MHz - alkaline battery case
Aumbers) n 5-kHz steps = SC-8/8T saft cases with belt hook
~ 2 BT Series has bullt-in tone = TU=-6 programmable sub-tone unit
b 90 =
: iﬁggﬂ%{g‘gﬁe‘f&é dfigfe}iztion s Repeater offset:~ 1.8 MHz, reverse, = Ad-3 thread-loc to BNG female
. > - simplex adapter

a'Kenwood exclusive! = Supplied accessories; rubbar flex ¢ BC~6 2-pack quick charger
& [irect kayboard entry of frequency antenna, eatphone, wall charger, 180 « BC~2 wall charger tor PR-21H
e 23-channel memory for offset, fre- mAH NiCd battery and wrist strap = RA-9A StubbyDuk antanna

quency and sub-fone = Quick change, locking battery case ¢ BH-3 belt hook

¢ 16-key DTMF pad, with audible
maonitor

= Center-stop tuning—another
Kenwood exclusive!

= New 5-way adjustable mounting
system

& Unique offset microphene connector
—relieves stress on microphone cord

» HI/LOW power switch (adjustable
LOW power)

GO W T PUSH M

]
| Ex
%‘
15
oy
=

TH-31RT with LTMF pad showii,
TM-3530A optional accessories: Optionai RA-94 attached.
e TU-7 38-tone CTCSS encoder @ MC-60A/MC-80/MC-85 desk mics.

= MU-1 DCL modem unit & MC-48B axtra OTMF mic. with LIP/DOWN switch v
= VS-1 woice synthesizer s MC-438 UP/DOWN mic.
& PG-2N extra DC cable # MC-55 (8 pin) mobile mic. with time-out timer

»PG-3B DC ling noise fitter ¢ 5P-40 compact mobile speaker

o MB-10 extra mobile bracket & §P-50B mobile speaker KENWOOD US.A. CORPORATION
» CD-10 call sign display < SW-200B SWR/power meter 2201€, Dominguez 5t., Long Beach. CA $0810
» PS-430 DC power supply = SW-100B compact SWR/power meter ‘ PO, Box 22745, Long Beach, GA 90801-5745

Comnplete senvice migiialy are Avatable for alt Kenwood Fanscevers and most gecossonds
Lpecications and prces are subject (o change withaur Hotice or obiligaticn
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Directors

Canada

THOMAS B. J. ATKINS, VE3CDM,

66 Havenbrook Blvd, Willowdale, ON M2J 147
(416-494-8721)

Viee Diractor: Harry MacLean, VE3GRO,

500 Riverside Dr, Landon, ON N&H 2R7
(519-473-1668)

Atlantic Division

HLUGH A. TURNBULL, W3ABC, 5903 Rhode [sland
Ave, College Park, MD 20740 (301-927-1797)
Vice Director: James M. Mozley, W2BCH, 126
Windcrest Dr, Camillus, NY 13031 {315-488-9051)
Central Division

EDMOND A. METZGER, WOPRN, 1520 South
Fourth St, Springfeld, IL 82703 {217-523-5861)
Vica Director; Howard 5. Huntington, KOKM,

65 Seuth Burr Qak Or, Lake Zurich, IL 50047
Dakota Division

HOWARD MARK, WBOZC, 11702 River Hills Dr,
Burnsville, MN 55337 (612-890-9114)

Vice Director: Richard Whiting, W8TN, 4749 Diane
Dr, Minnatonka, MN 55343 (612-938-6652)

Delta Division

CLYDE O. HURLBERT,* W5CH, PO Box 502,
Biloxi, MS 39533-0502 (501-435-5544)

Vice Director: Lionsel A. "Al"” Qubre, KSDPG

G Sugar Mill Rd, New iberia, LA 705G
{318-367-3901)

Great Lakes Division

GEORGE 5. WILSON. IIl,* W40Y1, 1849 Griffith Ave.

Cwansborg, 1Y 42301

Vice Director: Allan L. Severson, ABSBP, 1275 Ethel
fve, Lakewood, OH 44107 (216-521-1565)

Hudson Division

STEPHEN A. MENDELSOHN, WA2DHF, 318 New
Milford Ave, Dumont, NJ 07628 (201-384-0570/0680)
Vice Director: Paul Vydareny, WB2VUK,

258 N Washington St, N Tarrytown, NY 10591-2314
(914-631-7424)

Midwest Division

PALJL GRALER," WRFIR. Box 190, Wilson, KS
67480 (913-658-2155)

Vice Director: Claire Richard Dyas, WeJCP,

PO Box 386, Oxford, NE 6BY67-0386 (308-524-3138)

New England Division

TOM FRENAYE, K1KI, 23 Pinehurst Rd.,

Box 62, Unionville, CT 08085 {203-673-5428)
Vice Director: Robart Wetnstogk, KM1K, PO Box 331,
Cambridge, MA 02238 (617-492-9225)
Northwestern Division

RUSH 8. DRAKE, W7RM, Rte 2, Box 372 AC
La Center, WA 98625 (206-263-3048)

Vice Diractor: Willam H. Shrader, W7OMU

2042 Jasmine Ave, Medford, OR 97501
{503-T73-9624)

Pacific Division

RODNEY J. STAFFORD, KB&2Y, 5155 Shadow
Estates, San Jose, CA 95135 (40B-274-0492)
Vice Director: James Knochenhauer, KeITL,

133 Sylvan Ave, San Mateo, CA 94403
{415-345-9511)

Roancke Division

GAY E, MILIUS, JH, W4UG,

1416 Butland Dr, Virginla Beach, VA, 23454
{804-481-5095)

Vice Director: John C. Kanode, N4AMM,

RFD 1, Box 73-A, Boyca, VA 22620 (703-837-1340)
Rocky Mountain Division

MARSHALL QUIAT, AGHX, 1660 Wynkoop, Suite B50
Denver, CO 80202 (303-333-08189)

Vice Director: Hugh Winter, WSHD, Box 14904
Albuquerque, NM 87191 (505-293-5735)
Southeastern Division

FBANK M. BUTLER JR,* W4RH,

323 Elliott Rd, BE, Fort Walton Beach, FL 32548
{904-244-5425)

Vice Director; Mrs. Evelyn Gauzens, W4WYR,
2750 NW Srd St, Miami, FL 33125 (305-642-4139)
Southwestern Divigion

FRIED HEYN, WABWZO, 962 Cheyenns St
Costa Mesa, CA 92626 (714-549-8516)

Vice Diractor: Wayne Qverbeck, NBNE,

11552 Gail La, Gardon Grove, CA 92640
(714-538-6849)

Waest Gult Division

JIM HAYNIE, WB5JBP, 3226 Newcastle Dr
Dallas, TX 75220 {214-352-6180) home;

11837 Judd Ct, #114, Dallag, TX 75243
(214-437-1363) business

Vice Lirector: Thamas W. Comstock, N5TC,

1700 Dominik, College Station, TX 77840
(409-693-1181)

*Executive Committae Member
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Section Managers of the ARRI

Reports Invited: The ARRL Board of Directors (see list at left) determines the policies of ARRL,
The 16 divisions of the League are further arranged into 74 administrative “‘sections,” each

headed by an elected

Section Manager. Your SM welcomes reports of club and individual activity.

ARRL Field Organization appointments are available covering a wide range of Amateur Radio
volunteer interasts. Whatever yvour license class, your SM has an appointment available, Chack
with your SM (below) for further information.
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Bill Gillespie, YEEABC, 10932 68 ‘Ave, Edmonton, T6H 2C1 (403-438-2510)

H. E. Savage, VETFB, 4553 West 12th Ave, Vancouver VER 2R84 (604-224-5226)
Jack Adams, VE4AJE, 227 Davidson Ave E, Dauphin R7N 224 (204-638-9270)
Lei'gh Hawkes, VE1GA, Box 864, Armdale, NS B3l 4K5 (902-4453-6360)

.. P. Thivierge, VE3QT, 34 Bruce 5t W, Ranfrew K7V 3W1 (613432-5067)

Harold Moreau, VE2BP, 80 Principale, St Simon Co, Bagot JoiH 1Y8 (514-798-2173)
Gordan Kesmanko, VESGF, 68 Kowalchuk Cres, Regina, S4R 6W7 (306-543-7923)

Harold K. Low, WA3WIY, Rte 6, Box B8, Millshoro 19966 (302-945-2871)

Kay C. Craigie, KC3LM, 128 Berkeley Rd, Devon 189333 (215-688-5045

Johnt A. Barolet, KJ3E, 108 Elliott Ct, California, MD 20618 (307-862-3201)

Richard Baier, WAZHEB, 1226 Audubon Dr, Toms River 08753 [201-270-9202)
William Thompson, W2MTA, RD 1—Rock Rd, Newark Valley 13811 (607-642-B930)
Otto Schuler, K3SMB, 3732 Colby St, Pittsburgh 15214 (412-231-6850}

favid E. Lattan, WDIERQ, RR 1, Box 234, Makanda 62958 {818-529-1578)
Ronald J. Koczor, KITUS, 2512 Glenwood Ave, Fort WaKns 46805 {219-483-136
Richard A. Begant, K9GEDF, 5003 South 26th 52, Milwaukee 53221 (414-282-031

George E. Fradarickson, KCAT, AR #2-Box 352, South Haven $5382 (612-556-6312)
Roger "“8ill" Kurtti, N@AFP, Rural Route—Box 34, Rack Lake 58365 (701-266-5648)
Roland Cory, WEYMB, 1010 7th St, W, Mobridge 57601 (605-845-2400)

Joel M, Hamison, Sr., WBSIGF, Rta 1-Box 219B. Judsonia 72081 (501-729-3301)
John M. Wondergem, KEKR, 600 Smith Dr, Metaitie 70005 (504-B37-1485)
Jamas N, Davis, KK5Z, PO Box 332, Senatobia 38668 (601-562-8051)

Johre C. Brown, NO4Q, PO Box 37, Eva 36333 (901-584-7531)

dohn A, Thernes, WMA4T, 50 Locust Ave, Covington 41017 (605-331-0331)
James A. Seelay, WBSMTD, 21615-20% Mile Rd, Springpart 49284 (517-857.2013)
Jeffrey A. Maass, KBND. 9256 Concord Rd, Powell 43065 (614-8473-32:14)

Paul 8. Vydarany, WB2VUK, 259 N Washington, North Tarrytown 10591 (914-631-7424
Waltar M. Wenzal, KA2RGI, 373 Fifteanth Bt, West Babylon 11704
Rabert B. Andersan, K2B.JG, 69 Page Dr, Oakland 07436 (201-337-9644)

Robert W. Walstrom, WREJ, 7431 Macon Dr NE, Cedar Rapids 52401 (319-393-8982)

Robert M. Summers, KABXF, 3045 North 72nd, Kansas City 86109 (913-299-1128)

Benton C. Smith, KAPCK, 3301 Sinclair, Ate 3, Box 196-A, Columbia 65203
(314-443-5168)

Vern J. Wirka, WBOGQM, 3106 Vinton, Omaha 63105 {402-341-4577)

John T. Ronan, K3ZJJ, 114 Old Redding Rd, Weston 06883 (203-226-3388)
Luck Hurder, KY1T, PO Box LL, North Eastham 02651 (817-255-2029)
Clavis O, Laverty, WIRWG, 17 Fair St, Norway 04268 (207-743-2353)
William Burden, WB1BRE, 11 Brland, Nashua 030683 (603-882-0021)
Charles H. DiLuglio, K1DA, Nun Ave, Jamestown RI (2835

Frank |. Suitos, W1CTM, 727 North Ave, Burlington 05401 (802-863-590
Willlam €. Yoedisch, W1lJD, 240 Main 5t, Leominster 01463 (6175 6}

James 1. Moody, Jr., NL7C, PO Box 102841, Anchnra.%e S2510 (907-694-4077)
Don Clower, KAZT, 5103 W, Cherry Ln, Meridian 83842 (208-888-7020)
Kenneth G, Kopp, KAPP, Box 848, Anacbnda 59711 (406-797-3340)

Handy Stimson, KZ7T, 9990 SW lnglewood St, Portland 97225 (503-297-1175)
Brad Wells, KR7L, 1280 Puget Dr, E, Port Orchard 98366 (206-871-6548)

Bob Vallio, WERGG. 18655 Sheffield Rd, Castro Valley, CA 94546 (415-537-6704)

Joseph D. Lambert, WBIXD, PO Box 1201, Boulder City 89005 {702-294-0505)

Army Curtis, AHEP, PO Box 4271, Hilo, HI 96720 (808-935-889

Robart H. Watson, WEIEW, 10894 Clinton Bar Fd, Pine Grove, BHEEE (209-223-010

Robert Odell Smith, NAST, 320 Park 5t—P( Box 1425, Fort Bragg, CA 95437
{707-964-4931)

Charlas P, McGonnall, WEDPD, 1658 W Maesa Ave, Fresno, A 93711 (209-431-2038)

Glenn Thomas, WBBW, 554 Simas Dr, Milpitas, CA 95035 {408-263-0450) !

Rae Everhart, KASWN, PO Box 41, Lexington 27293-0041 (704-249-8734)

James G, Walker, WD4HLZ, Rte 1, Box 5395, Manon 28571 (803-423-3645)

Claude E. Feigley, W3ATG, 135 The Main-~AR #1, Williamsburg 23185 (804-253-0658)
Karl S. Thompson, K8KT, 6303 Pioneer D, Charleston 25312 (3904-775-4352}

on
William "'Bill" Sheffield, KQ@&J, 1444 Roslyn St, Denver 80220 {303-355-2488)
Joa Kniﬂ t, W5PDY, 10408 Snow Hueights Blvd, NE, Albuquerque 87112 (505-209-4581'
James K. Brown, NA7G, 865 Manchester Rd, Kaysvilla 84037 (801-544-0056)
James E. Raisler, N?GVY, 1102 East 9th St, Gillstte 82718

Josaph E, Smith, Jr., WA4HNP, 1211 13th 81, N,.Bessemer 35020 (205-424-4866)
Edmund J. Kosobuckl, K4JNL, 5525 Parry Ave, Columbus 3120% (404-322-2858)

Hoyal V. Mackey, N4ADI, 161 Shell Point W, Maitland 32751 (305-644-5905)

Richard D. Hill, WA4PFK, 3800 SW 11th 8t, Ft. Lauderdale 33312 t305-583-69322:‘
Jose A. “Tony" Purcell, KP41G, Urb Tamas Carrion, Calle 2, #95, Juana Diez, PR 006¢
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James E, Bwafford, W7FF, 5906 W Miramar Dr, Tucson 85715 (602-298-7793)
Eugene R. "Bob" Poole, AJ6F, 2089 Reynosa Dr, Torrance, CA 90501 (213-326-2801)
Joa H. Brown, WEUBQ, 5444 La Sierra, Riverside, CA 92505 (714-687-8394)

Arthur R. Smith, WEINI, 4515 Melisa Way, San Diega, CA 92117 (619-273-1120)
Thomas 1. Geiger, W2KVA, 428 E Grant 5t, Santa Maria 93454

Phil Claments, K5PG, 1313 Applagate La, Lewisvills 75067 (214-221-8873)

William E. Goswick, KEWG, 12717 8, 124th E. Ave, Broken Arrow 74011 (918-369-2115
Arthur R, Ross, W5KR, 132 Sag% La, Brownsville 78521 {512-831-4458)

Amelia “Milly” Wise, WEOVH, 8518 Mt Scott, El Paso 79004



THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Inc, is &
noncemmercial association of radic amateurs,
organized to: the promotion of interast in Ama-

teur Radio communication and experimentation, for the
establishment of networks to provide communications in
the event of disasters or other emergencies, far the
advancament of the radio art and of the public weltare,
for the reprasentation of the radio amateur in legislative
matters, and for the maintenance of fraternalism and 2
high standard of conduct. .

ARBL Is an incorporated association without capital
stock chartered under the laws of the State of Cotnec-
ticut, and is an exempt organization under Section .
501(c)(3) of the Intermal Revenue Code of 1954. Its affairs
are govarned by a Board of Diractors, whose voting
mambers ara elacted avery twa yoars by the ganetal
membershig. The officers are elécled or appointed by the
Disactors. The League is noncommerclal, and na one who
could gain financially from the shaping of its affalrs is
ellglble for mombership on its Board.

"Ot, by, and for the radio amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in the
niation and has a proud history of achisvement as the
standard-bearar in amateur affairs.

A bona fida interest in Amateur Radio is the only essen-
fial qualification of membership; an Amateur Radio licanse
is not a prerequisite, although full voting membership is
granted onlg to licensed amataurs In the LS and Canada.

Membership inquiries and general correspondence
should be addrassed to the administrative headguarters at
225 Main Street, Newingion, CT 06111 USA
Toalephone: 203-666-1541 Telax: 650215-5052 MCI.

BMCH MAIL {lectronic mail system) 1D: 215-5082

Cenadian membarship inquiries and correspendence
should ba directed to CRRL Headquarters, Box 7009,
Station E, London, ON N5Y «J9, tel 518-225-2188.

Founding President
Hiram Percy Maxim, W1AW (1869-1938)

Officets

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

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

Vicae President: LEONARD M. NATHANSON,
WHRG, 20833 Southfleld Rd, Suite 240,
Southfleld, Mt 48075 (313-569-3191)

Vice Prasident; WILLIAM J. STEVENS,

WEZM, 2074 Foxworthy Ave, San Jose, CA 95124
{408-371-3819)

International Atfairs Vice President: TOD OLSON,
K@TO, 292 Heather Ln, Long Lake, MN 55356
(812-473-6478)

Executive Vice President: DAVID SUMNER,* KiZZ

Secretary: PERRY F. WILLIAMS, W1UED

Treasurer: JAMES E. McCOBB JR, K1LLU

Staff
Washingion Area Coordinator
Perry F. Williams, WiUED
Publications
Manager: Paul L. Rinaldo, W4RI
Deputy Manager: John Nelson, W1GNC
Advertising Daparimant
Lea Aurick, W15SE, Manager
Sandy Gerli, AC1Y, Deputy Manager
Clrculation Department
Debra Jahnke, Manager
Beth A, Douglass, Daputy Managor
Produciion/Editorial Deparfment
Laird Campbell, W1CUT, Manager
Joel Kleinman, N1BKE, Deputy Manager
Technicel Department
Charlas L. Hutchinson, K8CH, Manager
Garald L. Hall, KATD, Deputy Manager
Membership Communications Services
Manager: John F. Lindholm, WiXX
Deputy Manager: Bobert J. Halprin, K1XA
Volunteer Resources
Manager: Stephen G, Place, WB1EYI
Voiunteer Examiner Department
Jim Glary, WBSIHH, Manager
Club Services Department
Lee Hayford, AHZW, Manager
Field Services Depariment
Richard K. Palm, K1CE, Manager
Administrative Services
Confrailer: Larc? J. Shima, WoPAN
Purchasing/Office Servicos Depariment
Kathy McGrath, Manager

Counsel
Christopher D. Imlay, NGAKD

*Executive Committee Member

“It Seems to Us

b

Pacifica, Howard Stern,

and Amateur Radio

The FCC made the national news in a big way
in mid-April. In a dramatic departure from 4
lengthy near-silence on the subject of indecent
transmissions by its licensees, on April 16 the
Commission put broadcasters and amateurs on
notice that (1) standards for decency in radio
transmissions exist in both services, and
(2) henceforth, the standards will be enforced.

Two of the cases dealt with by the FCC
involved broadcast stations in Los Angeles
(KPFK-I'M) and Philadelphia (WYSP-FM).
KPFK, licensed to the Pacifica Foundation, Inc,
was found to have broadcast material deemed
indecent and possibly obscene at an hour, [0:00
PM, when there was a reasonable risk that
children may have been in the listening audience..
WYSP was found to have broadeast episodes of
the Howard Stern weekday morning radio pro-
gram that “*dwelt on sexual and excretory matters
in a pandering and titillating fashion that was
patently offensive as measured by contemporary
community standards for the broadcast
medium.”” No sanctions were imposed on the
licensees because prior rulings might have led
them to believe that such conduct was not
actionable; however, they were piven stiff
warnings that similar broadcasts in the future
wonld render them liable fo more severe
sanctions, and the obscenity question was
referred to the Justice Department for possible
criminal prosecution.

A third case involved an amateur, David
Hildebrand, N6BHU., Hildebrand had made
transmissiots on 2 meters in 1981, in the early
evening and via a repeater with wide coverage,
that were deemed indecent and therefore in
violation of Section 97.119 of the Commission’s
Rules, which prohibit the transmission of
“communications ¢containing obscene, indecent,
or profane words, language, or meaning.” The
folfowing year an Administrative Law Judge
suspended Hildebrand's amateur station license
and revoked his operator’s license following a
hearing, However, the FCC Review Board
reversed that determination, holding that a 1978
Supreme Court ruling (also involving the Pacifica
Foundation) did not explicitly apply to the
Amateur Radio Service and that the Commis-
sion therefore could not regulate indecent trans-
missions in our service. The FCC Private Radio
Bureau filed an Application for Review with the
full Commission, and ARRL sought leave to
intervene in support of the Private Radio
Bureau’s position.

Almost five years later, the Commissiofiers
acted to reverse the finding of the Review Board.
In so doing, they noted that Section 97.119
specifically governs indecent transmissions in our
service and that licensees should assume that
Commission rules will be enforced. The Com-
mission found that the principles applicable to
complaints in the broadcasting service are equally
applicable to the Amateur Service, owing to the
fact that our frequencies are shared by many
amateurs, children are actively encouraged to
become amateur {icensees, and it is not possible
to separate adults from children in advance of
specific transmissions. In the Commissioners’

view, Hildebrand’s violations *‘in this initiaf
instance’ did not warrant revocation or
suspension of his licenses, but ‘*further violations
may lead to suspension or revocation of his
license, in addition to forfeitures.”” The League’s
petition to intervene was denied, but our brief
opposing the Review Board’s decision was
accepted as an emicus curige brief,

With release of a Public Notice on
April 29, FCC notified its amateur licensees that
“*violations of the Commission’s new
standards. . . will subject them to the full range
of sanctions available to the Commission.” Here
are the standards as they will be applied.

Obscenity: (1) an average person, applying
contemporary commuaity standards, must find
that the material, as a whole, appeals to the
prurient interest; (2} the material must depict or
describe, in a patently offensive way, sexual
conduct specifically defined by the applicable
state law; and (3) the material, taken as 4 whole,
must lack setious literary, artistic, political, or
scientific value.

Indecency: language or material that depicts or
deseribes, in termis patently offensive as measured
by contemporary community standards for the
broadcast medium, sexual or excretory activities
or organs.

As to timing, obscenity is actionable whenever
it is transmitted; indecency is actionable if trans-
mitted at a time of day when there is a reason-
able risk that children may be in the audience.
Addressing First Amendment arguments, the
Commission stated that ‘“‘the regulation of
indecency by channeling it to hours when there
is not a reasonable risk that children may be
in the audience is consistent with the First
Amendment rights afforded newspapers and
magazines.” When indecent broadcasts are to
be macde, advance warnings would be required.
No specific time limits wers established, but
10:00 PM is not late enough to avoid sanctions.

15 the use of an expletive in itself indecent?
According to the Commission, *‘deliberate and
repetitive use of such expletives in a patently
offensive manner would be a requisite to a
finding of indecency.” The context is also
important.

Unfortunately, the FCC’s action undoubted-
ly will trigger  lot of on-the-air discussion, at
least in some circles, as to what is permitted and
what isn't. This may result, at least temporarily,
in an increase in precisely the sort of activity that
those seeking Commission action had hoped to
curtail. For our part, instead of worrying about
Commission-imposed standards we hope every
amateur will answer to a higher and simpler
standard, one best expressed in The Radio
Amateur’s Code:

The Amateur is Considerate... He never
knowingly uses the air in such a manner as
to fessen the pleasure of others.

—~David Sumner, KIZZ
July 1987 9




)(-Hz CW filter. AM

“and M modes. AF speech pro-

essor. And 25-kHz marker

igeneratnr ‘All at no extra charge.

~Three microprocessors.

" Dual VFOs. Single-button VFO/

ID
rSe, you've probably
ced 4 slmllarlty to its pre-
2cessor, the FT757GX. That's
“purely intentional. And now its
performance is even better.
, With new features like mem-
- ory storage of operating mode.
Slow’/fast tuning selection. Auto-
. matic step-change according

memory swap. Receive cov-
erage from 500 kHz to 30 MHz,
Transmit coverage from 10
to 160 meters, including WARC
bands. All- mode coverage
(LSB, USB, CW, AM and FM).
100-watt RF output.

(SK operation. Massive
heatsink and duct-flow cooling
system for continuous RTTY

: oper&h(m for up to 30 minutes.

.Wobdpecker noise

Computer Aided Trans-
ceiver (CAT) System for comn-
puter control via optional
interface (software is available
from your Yaesu dealer).

Of course, the FT-767GX/11
offers the kinds of options
you'd expect from Yaesu, too.
Including standard and heavy-
duty power supplies, auto-
matic antenna tuner, and more.

So no matter where you
work the DX, take along Yaesu's
FT757GX/11L. The full-featured
HF rig youll have a real field
day with.

YAESU




Scenes from
~ Dayton 87

Huge Success: The Dayton HamVention® has a long history of
successes, and this year's gathering, April 2426, carried on that tradition
splendidly. Some of the reasons: Attendance was in the 27,000 range, a
new record. There were plenty of vendors of new and used equipment,
inside and outside the Hara Arena Convention Center, so sales were
lively over the entire weekend. There was no shortage of forums—43 in
all—from recruitment to regulations to specialized modes. And don‘t
forget the Saturday night banquet, where amateurs honored some of
their fellow amateurs (see related item). Here are a few moments from
Dayton ‘87, frozen by the camera lens of Billy Lunt, KR1IR.

New Tune in the World Kit: Tune in the World With
Ham Radio has outdone itseli, In the latest (7th)
edition of the popular beginners’ package, the ARRL
uses a tested, new approach to teaching Morse code,
and includes two 90-minute practice tapes, giving
beginners about three times the instruction provided
in past editions. Also, material has been added to the
Tune in the World book to give prospective Novices
the information they need to fulfill successfully the
new requirements brought about by Novice Enhance-
ment. For the complete story behind the making of

; the new Tune in
the World kit,
and information
on how to order
your copy, see
page 132, this
155Ue,

Mystery Guest: No, this isn't why the WTAW Memorial
Station’s signal reports are always 599.+. Actually, the
ears belong to an unexpected guest who dropped by
(literally) ARRL HQ. Have any idea who it might be?
Turn to page 13 for the answer.
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Board Nominations Are Open

Who runs the ARRL? You  Midwest, Pacific and
do—by electing Directors  Southeastern Divisions,

and Vice Directors to The term is for two years,
represent your interests beginning January 1, 1988.
on the ARRL Board. See this month's
Nominations are now Happenings column for
open for those positions  details on how to

in the Atlantic, Dakota, nominate the candidate of
Delta, Great Lakes, your choice.

Lights, Camera, Action! By the time you read this, the
filming for the new ARRL videotape, The New World of
Amateur Radio, should be completed. Next comes the
seemningly countless hours of scrutinizing miles of raw
footage and editing it all down to a 30-minute
presentation. The resuit is expected to be out some-

time this fall. The production team for this videotape, Worth Repeating: Don't be fooled by its size. The
headed by Roy Neal, K6DUE, is the same one that gave 1987-1988 ARRL Repeater Directory is really quite a

us other successful video projects, such as Amateur handful, boasting over 40 pages of useiul information:
Radio’s Newest Frontier and SAREX {Space Shuitle operating practices, frequency coordinators, band
Amateur Radio Experiment). For this segment, Roy (left) plans, repeater lingo. how to register your repeater
and a film crew came 10 Newington in late April to and, of course, more than 12,000 repeater listings.
interview ARRL Executive Vice President Dave Sumner, Perfect for the traveling hram, the Directory fits neatly
K1ZZ. The cameraman is George Barker, NATF; into a shirt pocket—and at a cost of $4, easily into
Producer and Editor Frosty Oden, N6ENV, is not your budget! See page 94, this issue, for ordering
shown. information.

Pennies from Jersey: This coin is rapfdly becoming worth more
than its face value. According to a local newspaper on the Channel
Island of Jersey, Great Britain, this cain is the only one in the world
that depicts an Amateur Radio station. Understandably, it has
attracted the attention of more and more radio amateurs who want
B one as a keepsake. The “tails” side of the coin shows the Le Hocq

| Tower, at 5t Clement, Jersey, which is the headquarters and club
station of the station of the lersey Amateur Radio
Society, GJ3DVC, By the way, the more-
than-200-year-old Tower was featured on the cover
of October 1984 (IST, which reported on JARS
members’ and others’ participation in the 1984
International DX Contest. Special thanks to Jock
Fisher, VK1LF/G}4MV, for alerting us and supplying
a coin {via his niece, Hilary Bradley, of Jersey).
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Hello, Mickey! Okay, so the ears were a dead give-
away. Mickey Mouse and friends were in town in April

and decided to take in some of the sights in their
hot-air balloon, much to the delight of many area

residents. That's W1AW station op Jeff Bauer,
WAIMBK, giving Mickey a personal greeting on behalf

of the ARRL, Volunteer Resources Manager Steve

Place, WB1EYI, took the photos.

Think Safety This Field Day

It's been saide many times before, but it’s worth
repeating. When you go out on Field Day, make sure
you've covered all your bases: power lines, frayed
cord, ungrounded equipment and lack of care in repairing gear can all be dangerous
—and deadly. Whether this is your first Field Day or your 30th, be careful out there!

Dayton Awards
Winners

One of the highlights of
the Dayton HamVention
each April is the pre-
sentation of special awards
to individuals who have
distinguished themselves
in the Amateur Radio
community. This year’s
recipients arer

Carole Perry, WB2MGP,
of Staten Island, New
York—Radio Amateur of
the Year. A middle-school
teacher, Carole has used
Amateur Radio in her
classroom for many years.

Henry Oredson, W8RLJ, of
Westford, Massachusetts
—Technical Achievement.
Hank developed the soft-
ware for a mailbox
system, known as bulletin
boards, to send and
receive messages using
packet radio.

Arthur Gentry, W6MEP,
of Northridge,
California—Special
Achievement. Art was
instrumental in the early
research and development
of Amateur Radio
repeaters.

Congratulations, Carole,
Hank and Art!

Operator's Ultimate Guide: The 1987
ARRL Operating Manual has more than
three times the information offered in past
issues. That translates into about 700 pages
of completely updated information and all
new chapters. New material includes
awards from around the world in full color
and how to qualify for every one of them,
getting on packet radio, how to manage a
DXpedition (in addition to tips on working
the new ones from your home station),
satellite work, world-wide band plans and
frequency allocations, and never-before-
available references, such as sunrise/sunset
times for every DX country, Great Circle
and regional maps, § different computer
programs for logging and duping your
contest QSOs, and long-term propagation
paths from the contintental US to 17
popular DX locations. No ham shack

should be without one. See page 135, this
issue, for ordering information.

Ham, ex-Ham Share
Inventor of Year
Award

William R. Short, N1KE
{shown here), of Wellesley,
Massachusetts, and a loud-
speaker pioneer, Dr Amar
(. Bose (ex-W3KMOQ), have
been chosen as recipients
of the IPQ Inventar of the
Year Award for 1987. IPQ
(Intellectual Property
Owners, Inc} is a nonprofit
association that represents
many individuals and
organizations who own
patents, trademarks and
copyrights. Short and Bose
were cited for inventing a
compact, high-efficiency
loudspeaker system. Short,
who holds one US patent
and has hwo pending, is a
graduate of the
Massachusetts Institute of
Technology (MIT), where
he received a PhD (1980}
in active noise attenuation.
He is currently President
of the Bose Corporation, a
manufacturer of high-
fidelity equipment. Bose,
founder and current
Chairman of the Board for
Bose Corporation, is a
former protessor of
electrical engineering at
MIT and holds numerous
patents,

Trivia Quiz Answer

Last month, we asked you
what calls the League’s
cofounder, Hiram Percy
Maxim, held in addition to
the well-known W1AW,
There were three: TWH,
1ZM and 1AW,
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League Lines

22¢ Update: On May 21, the ARRL filed with the FCC its comments in Docket 87-14. The text ran to_49 pages, with
statistical exhibits totaling another 31 pages. Copies of these comments bave been sent to ARRL officials, and are available
to members upon request—please send a ¢ X 12 envelope with $1.41 to cover postage.

Owver 2000 clubs and individuals have filed comments with the FCC. As of May 27, the comments had filled 16 volumes
and the FOC . Docket Room was three weeks behind in filing the comments!

PRB-1 Seminar at National Convention: A seminar entitled “‘Land Use Regulation of Federally Licensed Communications
Facilities and the Doctrine of Federal Preemption” will be offered at the ARRL National Convention in Atlanta Saturday,
July 11, beginning at 10 AM in room 70 of Exhibit Hall **F.”” Open to all convention attendees, the four-hour seminar is
primarily aimed at ARRL Volunteer Counsels, attorneys and municipal officials. The panelists include members of the
League’s [.egal Strategy Committee and an antenna expert from HQ.

Registration for Continuing Legal Education {CLE) credit for attorneys will be handled at the door. The cost for CLE
participants and anyone else who wants a copy of the course materials is $10, Admission is free to convention attendees.

Topiecs include: negotiation of zoning ordinances and building code provisions; variances for communications facilities;
covenants and the limitation of private land use regulation of communications facilities; litigation strategies in representing
the communications user; and engineering considerations in land use planning relative to communications facilities.

Armateur Radip milestones—HQ) plans to cover them in a2 book commemeorating ARRL’s 75th anniversary, and we need
your help to do the job right. HQ is looking for reports of contributions made by Amateur Radio to technology, public
service and personal development between 1943 and now—reports confirming Amateur Radio’s strong fradition of living up
to its basis and purpose as set forth in Section 97.1 of the FCC rules. What part has Amateur Radio played in techno-
logical innovation, refinernent, development and research since 19457 What communications milestones have been credited
to Amateur Radio in emergency and other public-service work, and for the enhancement of people-to-people
communication, including the increasing participation in Amateur Radio by the handicapped? Amateur Radio serves as the
springboard for many technical careers, as well as contributing to technological awareness and education—what hams do
vou know, and know of, who can credit Amateur Radio with getting them started in a technical career? Put on your “‘cub
reporter” hat and tell us the “what, why, when, how, who, and where’ about each Amateur Radio milestone yvou’d like to
see reported in ARRL's 75th anniversary book. Now that vou're & reporier, here's your deadline: Please send your
information to “‘Milestones,”” ARRL HQ, by October I, 1987.

The 6th ARRL Amateur Radio Computer Networking Conference will be held on August 29, 1987, from 10 AM to 6 PM,
at the TRW Space and Technology cafeteria conference facility in Redondo Beach, California, about 3 miles southeast of
the Los Angeles Internationat Airport (LAX). The conference is being hosted by the TRW ARC and the Southern Catifornia
Digital Communications Council, and will be heid in conjunction with the TRW ARC swapmeet which begins at 7 AM.,
For details, watch Gateway, or write Maty Weinberg at ARRL HQ.

Job opening at HQ: HQ is looking to fill the newly created position of Assistant Manager of the Regulatory lnformation
Branch (REB), This branch is sometimes called the ““heartbeat® of HQ (with no apologies to Chevrolet) since its main
function is to keep the membership informed of the latest amateur-related news and FCC proposals and rulemakings. The
person who {ills this position will compile, with the help of the RIB Manager, the biweekly ARRL Letter and be familiar
with FCC rules to assist with membership inguiries,

This position requires strong editing and writing skills and experience in the many facets of Amateur Radio. A degree in
journalism or Hberal arts, or equivalent experience, is necessary. The starting salary range is $16,120-19,344 depending on
experience. Contact Phil Sager, WB4FDT, RIB Manager, at HQ} for more information,

An opening exists in the Technical Department at HQ for a laboratory engineer. We are looking for a licensed amateur
with a BSEE degree, or equivalent experience. The ideal candidate would have an R&D background, modem design
experience and an ability to work with experimenters. Annual salary to be determined. Contact Chuck Hutchinson, K8CH.

HQ is also looking for a new Public Service Manager. This position is responsible for the National Traffic System and the
Amateur Radio Emergency Service. The Public Service Manager is responsible for the Public Service column in ST,
contributes to the ARRL Section Leader and Field Forum newsletters, and oversees the compiling and reporting of all NTS
and ARES statistics. The ideal candidate wiil hold a bachelor’s degree in communications, journalism or liberal arts and
have strong writing and oral communications skills, with some experience in the ARRL Field Organization. The starting
salary range is from $18,954-22,750 depending on experience, Contact Rick Palm, KICE, at HQ for further information.

We're looking for a bright, assertive individual to fill an exciting new position in our Publication Sales Branch. The
successful candidate will need supervisory experience along with two years of marketing education ar equivalent in order to
supervise our publication sales staff, and markel our publications. Amateur Radio background desirable. Salary range for
this position $16,120-22,568. Please submit resume to Debra Jahnke, Circulation Manager, ARRL, 225 Main St,
Newington, CT 06111,

What will this vear’s well-dressed ARRL QSL Burean Managers and assistants, AIRS stations, Volunteer Counsels,
Volunteer Examiners and Technical Advisors be wearing? Attractive, new official ARRL call sign badges! Thanks to a
recent ARRL Board decision, QSL Bureaw-volunteers will be sporting rust-color badges; AIRS appointees, burgundy;
Volunteer Counsels, purpie; Volunteer Examiners, tan; and Technical Advisors, brown.

Write HQ for a new badge application and ordering instructions. PPlease inchude an SASE.

The Radio Society of Great Britain (RSGB) advises that effective June 1, 1987, British amateurs are authorized to use the
eatire 50-52 MHz band. Limitations: 100 watts ERP, horizontal polarization and a maximum antenna height of 65 feet.

14 UaT=



Many

oes your vertical radiate the way
D vou'd like it to? 1f your answer is

no, the reason may be the ground
in your areda. A quarter-wave vertical over
ideal earth has the radiation pattern shown
by the solid line in Fig [. Over real earth,
however, the pattern is modified (because
of the lossy nature of some kinds of
ground) to look more like the pattern
shown by the dotted line in the same
diagram. In this case, the low-angle
radiation, which is so desirable in a vertical,
is noi achieved.

Why Is This So?

To understand why the desired low-angle
radiation is not realized, examine Fig 2A.
Radiation from each antenna segment
reaches a point P in space by two paths:
one directly from the antenna, the other by
reflection from the earth. (Note that P is
so far away that the slight difference in

angles is insignificant.) If the earth was a
perfectly conducting surface, there would
be no phase shift of the vertically polarized
wave upon reflection: the two waves would
add together with some phase difference
because of the different path lengths. This
is what changes the radiation pattern of the
antenna from what it would be in free
space. Now consider a point P that is closs
to the horizon, as in Fig 2B. The path
lengths are almost the same, so the two
waves add together, producing a maximum
at zero angle of radiation. The arrows on
the waves point both ways since the process
works similarly for transmitting and
receiving,

With real earth, however, the reflected
wave undergoes a change in amplitude and
phase in the reflection process. Indeed, at
a low enough angle, the phase of the
reflected wave will actually change by
approximately 1807, and its magnitude will

amateurs have observed that, on a DXpedition, a
simple vertical antenna on an ocean beach performs |
beautifully, while their own vertical “radiates equally poorly

in all directions.” Here’'s why.

then subtract from that of the direct wave.
At zero angle, it will be equal in amplitude,
but 180° out of phase with the direct wave
and complete caacellation will result,
inhibiting any radiation or reception at that
angle.

The Pseudo-Brewster Angle

Most fishermen have noticed that when
the sun is low, its light is reflected from the
water’s surface as glare, obscuring the
underwater view. When the sun is high,
however, the sunlight penetrates the water
and reveals the wily trout. The angle at
which this transition takes place is known
as the Brewster angle, named for the
Scottish physicist, Sir David Brewster
(1781-1868).

A similar situation exists in the case of

a vertically polarized antenna: The RF
energy behaves as the sunlight in the optical
system, and the earth under the antenna
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Fig 1—E-field radiation pattern for a
quarter-wave vertical. Solid line shows
pattern for perfect earth, dotted line for real
earth, ¢ is the pseudo-Brewster angle—
where the real earth pattern is 6 dB down
from the perfect earth pattern,

(A}

Fig 2--The direct wave and the reflacted
wave combine at point P to form the pat-
tern (P is very far from the antenna). In A,
the two paths differ appreciably in length,
while in B the two path lengths are neariy
equal.

acts as the water. The pseudo-Brewster
angle (PBA, also referred to ay Jp) is the
angle at which the reflected wave is 90° out
of phase with respect to the direct wave."
Below this angle, the reflected wave is
between 90 and 180 ° out of phase with the
direct wave, so some degree of cancellation
takes place. The largest amount of cancella-
tion occurs near zero degrees, and steadily
less cancellation occurs as the PBA is
approached from below.

The factors that determine the PBA for
a particular location are not related to the
antenna itself, but to the ground around
it. The first of these factors is conductivity,
(G, which is a measure of the ability of the
soil to conduct electricity. Conductivity is
the inverse of resistance. The second fac-
tor is the dielectric constant, &, which is a
unitless quantity that deals with the capaci-
tive effect of the earth. For both of these
qguantities, the higher the number, the bet-
ter the soil (for antenna purposes). The
third factor in determining the PBA for a
given location is the frequency of
operation,

Vertically polarized radiation at the PBA
will be 6 dB down from the perfect-earth
pattern. At angles below the PBA, the

iNotes appear on page 19.

16 05T«

reflected wave subtracts from the direct
wave, causing the radiation intensity to fall
oft rapidly. By the same token, above the
PBA, the reflected wave adds to the direct
wave, and the radiated pattern approaches
the perfect-earth pattern. The PBA is
shown in Fig 1.

In plotting antenna radiation patterns
over real earth, any waves to be reflected
by a medium are multiplied by a factor
called the reflection coetficient, and then
added to the direct wave to get the com-
posite. The reflection coefTicient consists
of an attenuation factor, A, and a phase
angle, ¢, and is usually expressed as A /¢.
(¢ is always a negative angle, since ¢arth
acts like a lossy capacitor in this situation,)
An equation exists to calculate the reflec-
tion coefficient for earth of given con-
ductivity and dielectric constant at any
frequency, as a function of wave angle (see
Eq 1 in the appendix). Solving the equa-
tion for several points to get a good idea
of what eftect the earth has at a particular
location is a long and tedious process unless
a computer is used.

Fig 3 shows an example of 4 curve
generated using the solutions to this
equation. This example shows the re-
flection coefficient as a function of wave
angle over average earth at 21 MHz. Note
that as the phase curve, ¢, passes through
90°, the attenuation curve, A, passes
through & minimum at the same wave
angle, ¢. At this angle, the reflected wave
is not only very low in amplitude, but is at
4 phase angle of 90° with respect to the
direct wave so that it nefther opposes nor
aids the direct wave. In the case illustrated
in Fig 3, this wave angle is about 15°.

How Does PBA Vary with Earth Quality?

Even with a computer it is quite a task
to search for the 90° phase point or the
attepuation curve minimum for a wide
variety of earth conditions. Fortunately,
there is an equation {see Eq 2 in the
appendix) that can be used to calculate the
PBA directly. [ have solved this equation
over the 1.8- to 30-MHz range for several
tvpical real-earth conditions. The results
are shown in Fig 4. As expected, poorer
earths yield higher PBAs. Unfortunately,
at the higher frequencies (where we would
most like a low angle of radiation for DX
work), the PBAs are highest.

Table 1 shows the results of transatiantic
tests in which the angle of arrival was
determined for each of the listed bands.?
For example, at 21 MHz, 50% of the
signals from England arrived in New Jersey
at an angle of 7° or less, while 99% arrived
at an angle of 12° or less. Assuring earth
of poor gquality (k = 12, G = 2 mS/m),
Fig 4 shows that with a PBA of approxi-
mately 177, virtually all of the signals will
fall below the PBA and poor results over
this path can be expected. Even with earth
of very good quality, less than 50% of the
signals will arrive above the PBA (109).

This is ot quite as bad as it may sound,
because signals at the PBA. will be down
only 6 dB with respect to perfect earth.
However, on a beach overlooking salt
water (k = 81, G = 5000 mS/m) virtually
all signals arriving at this angle are received
with little attenuation. Neariy all power
radiated down to the horizon will propa-
gate well, and good signals are received by
the English station similarly situated. The
PBA is the same for both transmitting and
receiving.

How Can I Relate This fo My Location
and Bands?

Table 2 lists the physical descriptions of
various kinds of earth with their respective
conductivities and dielectric constants.®
Note that, in general, the dielectric
constants and conductivities are higher for
better earths. This enables the labeling of
the earth characteristics as extremely poor,
VETY PoOor, poor, average, very good, and
s0 on, without the complications which
would result from f{reating the two
parameters independently.

Fresh water and salt water are special
cases; in spite of high resistivity, the fresh-
water PBA is 6.4°, and is just about in-
dependent of frequency below 30 MHz,
Salt water, because of its extremely high
conductivity, has a PBA that never exceeds
1% in this frequency range. The extremely
low conductivity listed in the last case on
Table 2 resulis more from the clutter of sur-
rounding buildings and other obstructions
than any actual earth characteristic. If you
correlate vour location with one of the
earth descriptions listed and select the
quality that best fits it, you can determine
the PBA for vour earth from Fig 4 (by
interpolating it from the areas between the
curves if necessary).

How about Horizontal Antennas?
The situation for horizontal antennas is
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Tabie 1

Measured Vertical Angles at Which Signals from England

Arrived in New Jersey

Frequency  Angle Below Which

Angle Belfow Which

Angle Above Which

(MHz)} Signals Artived Signals Arrived Signals Arrived
999 of the Time 50% of the Time 90% of the Time
{Degrees} (Dagress) {Degrees)
7 35 22 10
14 17 11 8
21 12 7 4
28 9 5 3
Table 2
Conductivities and Dielectric Constants for Common Types of Earth
Surface Type Diglectric  Conductivity  Quality
Constant ~ (mS/m)
Froesh water a0 1.0
Salt water 81 5000.0
Pastoral, low hills, rich 20 30.3 Very good
soil (typ Dallas. TX to
Lincoln, NE areas)
Pastoral, low hills, rich 14 10.0
soil (typ Ohio and lliinois}
Flat country, marshy, densely 12 7.5
wooded (typ Louisiana
near Mississippi River)
Pastoral, medium hills and 13 6.0
forestation, {typ Maryland,
Psnnsylvania and New Yaork,
exclusive of mountains
and coastline)
Pastoral, medium hills and 13 5.0 Average
forastation, heavy clay
soil {typ central Virginia)
Rocky soil, steep hills, 12-14 2.0 Poor
{typ mountainous areas)
Sandy, dry, flat, coastal 10 2.0
Cities, industrial areas 5 1.0 Very poor
0.1 Extremely poor

Cities, heavy industrial 3
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Fig 4—Pseudo-Brawster angle for various qualities of earth over the 1.8- to 30-MHz
trequency range. Note that the frequency scale is logarithmic. The curves were calculated

with Eq 2 using data from Table 2.

somewhat different from that of verticals.
Fig 5 shows the curves for the horizontally
polarized reflection coefficient over average
earth at 21 MHz. Note that in this case, the

phase angle departure from 0° never gets
very large, and the attenuation facior that
causes the most loss for high-angle signals
approaches unity for low angles.

Attenuation increases with progressively
poorer earth types. Consider the role that
earth attenuation plays in pattern develop-
ment with respect to dipoles spaced one-
half wavelength above ground. Where the
out-of-phase reflection from a perfectly
conducting surface would normally create
a null in the pattern directly above the
antenna, a ““filling in”* of this null occurs
because ot the ground losses that prevent
perfect reflection over a real ground.

Some sav that the “actual earth” lies
considerably below the physical surface,
This is simply not true. If it were, then our
antenna spaced one-half wavelength above
ground would develop the multiple lobes
associated with higher antennas. The earth
is right where you see it, and the “image”
antenna which is used to calculate the
pattern is mathematically located exactly as
far below the surface as the actual antenna
is above the surface. In calculating the
broadside radiation pattern of a horizontal
half-wave dipole, the perfect-earth image
current (equal to the true antenna current,
but 180 ° out of phase with it) is multiplied
by the horizontal reflection coefficient
given in Fig 5. (This can be calculated by
Fq 3 in the Appendix.) The result is then
added to the direct wave to get the com-
posite.

Harizontally polarized antennas develop
a null at zero angle of radiation because of
out-of-phase reflection canceling the direct
wave., As we depart from zero angle,
however, there is a slight filling-in effect
50 that with other than perfect earth, some-
what lower angles of radiation are effected.
Therefore, a horizontal antenna may con-
ceivably outperform a vertical for low-
angle DX work over some earths at the
higher frequencies.

How Deep Do These Effects Go?

in considering earth characteristics, gues-
tions about depth of RF current penetration
often arise. For instance, if vou have a
6-foot layer of soil overlying a highly resis-
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Fig 5—Reflection coefficient for horizontally
polarized waves (magnitude A at angle ¢),
at 21 MHz over average earth (k = 13,

G = 5 mS/m).
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tive rock strata, which material dominates?
That depends on the operating frequency,
the soil and rock dielectric constants, and
their respective conductivities. Eq 4 in the
appendix can be used to calculate the
current density at any depth. By some
manipulation of these equations, the depth
at which the current density is some
fraction of that at the surface can be cal-
culated. 1 have calculated the depth at
which the current density is 37%, (1/¢), of
that ai the surface.* Fig 6 shows the results
of the calculations over the 1.8-to 30-MHz
frequency range for various types of earth.
For example, substantial RF currents flow
down to about 3.3 feet in very good earth.
This depth goes to 13 feet in average earth
and as far as 40 feet in very poor earth.
Thus, if the overlying soil is rich, moist
{oam, the underiying rock strata is of no
concern. However, if the soil is only
average, the underlying rock may constitute
a major consideration in determining the
PBA and the depth to which the RF cur-
rent will penetrate.

The depth in fresh water is about 156 feet
and is nearly independent of frequency in
the amateur bands below 30 MHz. [n salt
water, the depth is about 7 inches at
1.8 MHz and decreases rather steadily to
about 2 inches at 30 MHz. Dissolved
minerals in moist earth increase its con-
ductivity.

Many amateurs will find the depth of
penetration column in Fig 6 hard to believe
since they have been told that skin effect
confines RF current flow clpse to the
surface of a conductor. While this is true,
the earth is so lossy that RF current
penetrates it to much greater depths than
in most other conductors. The depth of
penetration of RF ¢urrent is a function of
frequency as well as earth type. Thus, the
only cases in which most of the current
flows near the surface are with very highly-
conductive surfaces (such as salt water),
and at VHF and above.

The relative roles of the dielectric
constant and the conductivity in deter-
mining the PBA and depth of penetration
interested me. In order to investigate this
question, I postulated four fictitious earth
types using high and low dielectric con-
stants and high and low conductivities. The
results over the 1.8- to 30-MHz range
indicate that the earth conductivity is the
more important parameter over the range
most likely to be encountered in real earth.
However, as frequency increases, the role
of dielectric constant becomes more
significant.

What Can I Do about the PBA?

Unfortunately, there is virtually nothing
that you can do about your earth
conditions—short of moving to an area with
better ground. I live in Phoenix, Arizona,
in the Sonoran Desert. As one local wag
puts it, **Bstablishing ground here is like try-
ing to work over a pile of broken beer
bottles.”” After a series of tests, I have found
that horizontal antennas work best on 10,
15 and 20 meters. I have a horizontal and
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Fig 8—Depths at which the current density is 37% of that at the surface for different
qualities of earth over the 1.8- to 30-MHz frequency range. The depth for fresh watar (not
plotted) is 156 feet and almost independent of frequency below 30 MHz (see text).

a vertical on 40 meters and use verticals ex-
clusively on 80 and 160 meters. My vertical
on 40 seldom has any advantage over my
horizontal at legs thant 1500 to 2000 miles
(the horizontals are up 24 feet).

A ground radial system is often used to
reduce the losses in the near field of a
vertical antenna. The racial system does just
that—unfortunately, this has little to do
with the low-angle radiation characteristics
of the antenna, because the area of ground
reflection lies quite a bit farther out from
the antenna than any practical ground
screen or radial system can (often as far as
100 wavelengths). This should not dis-
courage yon from installing the best possible
ground-radial system for your vertical,
however, because by keeping the radiation
losses minimal, your vertical will be more
efficient and consequently radiate better
than it would without any radial system—
regardless of the quality of your earth.

As you can see, a vertical may not be
your best alternative for HF DXing, and
now you know why and how vou need to
evaleate your particular situation before
choosing an antenna for a particular
application. The best thing to do is to erect
a variety of vertical and horizontal
antennas, and choose the best one with
which to chase that next DXpedition.

1n selecting a location for a vertical, the
best sites are marshy areas and those over-
looking water, although radiation towards
the inland side will not be as good as the
over-water path. Sinall istands are ideal,
especially ones that do not rise above the
water to any great elevation. Some I have
visited which [ can recommend are the

Pacific islands of Hull, Gardner, Palmyra,
Johnston, Funa Futi and Puka Puka.

APPENDIX

Reflection Coefficient for Vertically Polarized
Waves*

k’sin g ~vk' — cos? ¢

A = pre——— 2 O
Efsin o +vk' ~ o8

where

A f¢ = refiection coefficient

g = wave angle

f
k = dielectric constant of earth (k for
air = 1)

(G = conductivity of earth in S/m
f = frequency in MHz

J = complex operator {x/ —1)
Pseudo-Brewster Angle*
yp = arcsin
! k= 1+ Vi + PP 1F £ %[ + k3 — 1]
2+ k3 -3
Eq 2
where
¥ = pseudo-Brewster Angle
k = dielectric constant of earth
¢ LB X% G
‘ £
(i = conductivity of earth in $/m
f = frequency in MHz
Reflection Coefficient for Horizontally
Polarized Radiation®
, K7 ost - i
g g coséy = siny Bq 3

KT = cost + sing



where
A /¢ = reflection coefficlent
Y = wave angle

k' o=k - j(l-.%_r_lrﬂi_ig)

dielectric constant of earth
conductivity of earth in S/m
frequency in MHz

= complex operator (=1}

k
G
f
J
Variation of Earth Current Density with Depth®

Current Density at Depth D d
Current Density at Surface .

Eq 4

where
X xB_ G x 10t \I*
= > e + .Bz -

p

= depth of penetration in cm

= natural logarithm base (2.718)
X = 0008 x w2 % f

B = 55 x I10° xk xf

k = dielectric constant of earth

f = frequency in MHz

G = conductivity of earth in S/m

Notes

“Psaudo” is used here because the RF effect
is similar 1o the optical effect from which the
term gets its name.

2@, Hall, ed., The ARRL Antenna Book, 14th ed.
{Newington, CT: The American Radic Relay
League, Ine, 1982), p 1-10,

#adapted from ''Standards of Good Engineering
Practice Concerning Standard Broadcast
Stations,” Federal Register, July 8, 1939,
P 2862,

4This is tha depth (often referred to as "'skin
depth’ in the literature), where the current
density would be zero if it was distributed
uniformly instead of exponentially. {The tfe
factor appears in many physical situations. For
instance, a capacitor charges to within 1/e of
full charge within one RC time constant, and so
on,) At this depth, since the power loss is pro-
portional to the square of the current, approxi-
mately 81% of the total power loss has
accurred, as has most of the phase shift, and
any currant flow below this level is negligible.

5F. E. Terman, Radlo Engineers' Handbook, 1st
ad. (New York, NY, London; McGraw-Hill Book
Co, 1943), p 699.

#Terman, p 708.

Charlie Michaels was born in Philadelphia in 1923
und was first licensed as W3IGR in 1939, After
graduating from high school in 1941, he joined the
LS Navy as a radioman and was aboard the USS
Swan it Pearl Harbor on December 7 of that year.
He later atrained the Radioman First Class dis-
tinction. Charlie atlended the University of
Oklahoma, the University of Wisconsin and the
University of Pennsylvania, where he earned &
BSEE degree in 1948 and did graduate work in
physics, electromagnetic radiation, ac networks and
Jeedback theory.

In 1948, Charlie joined the Univac Division of
Sperry Rand (then Eckert-Mauchly Computer Corp)
as a Computer Design Engineer and was later
promoted to Chief Engineer, Systems. Charlie aiso
worked as Director of Engineering for Honeywell
Labs in Waltham, Massachuselts, and held positions
with GE Computer Operations in Phoenix and
Xerox Corp hefore retiring.

Charlie has been an active amateur since high
school and has held the calls W3IIGR, KIEUIL,
W7GHA, W2GFE, WIKWU and now W7XC.
Charlie has been an ARRL member since 1943 and
is a Life Member. His ather hobbies include amateur
astronomy, fishing, playing the guitar and organ,
and camping in his travel irailer, ]

New Products

. ALPHA DELTA COMMUNICATIONS

DELTA-4 FOUR-POSITION COAXIAL
CABLE SWITCH

{Z] The Model Delta-4 switch is a precision
50-obm coaxial switch using the latest high-
technology design (shown in photo with cover
removed), [t features four active switch
positions, two on each side of a common
center connector. An internally mounted,
replaceable ceramic gas tube Arc-Plug? car-
tridge pill is provided for lightning surge pro-
tection.

PIVENENEN S

When the knob points to the center (COM)
position, all antenna circiits are internally dis-
connected and grounded. When the knob is
in any of the four active positions, the un-
used antenna ports are grounded. The active
position circuit is continuously protected by
the Arc-Plug pill.

Specifications:

Frequency SWR fsolation

(dB)

Loss
{dB}
30 MHz  Less than

1.1:1 0.1
150 MHz Less than

Gireater than o0

1.3:1 0.15 Greater than 50
450 MHz Less than
1.4t 0.5, 50

Power tating: 1500 W RF
[mpedance: 50 ohms
Connectors; $0-239

The Delta-4 coaxial switch is available from
authorized dealers, or for information, con-
tact Alpha Delta Communications, Inc, PO
Box 571, Centerville, OH 45459. Suggested
retail price, $69.95.Bruce O, Willlams,
WASIVC

S-COM INDUSTRIES “5K" REPEATER
CONTROLLER

[0 The 5K’ is a low-cost, compact
addition to 5-COM'’s line of repeater con-
trollers. The state-of-the-art CMOS
microprocessor «design supports both a
repeater and a control receiver, and requires
only 60 mA at 12 V dc. Applications include
control of main-site repeaters, remote receiver
links, portable and emergency repeaters.
Operating parameters, such as call signs,
courtesy message, timeout timer, pre- and
post-timeout messages, CW pitch and speed
are remotely programmable through dual-
tone multifrequency (DTMF) commands.
Data is retained in nonvolatile memory, Three
logic inputs and three logic outputs are

provided for site control and monitoring
purposes. Other features include a watchdog
monitor, CW shaping, flexible repeater inter-
facing, a CW clock and calendar, DTMF
muting, security passwords and a ‘‘polite”
identifier.

The high-quality G10 glass-epoxy PC-
board measures 5.3 x 6 inches, with the
tallest component only 0.5 inch above the
board. Options include full IC socketing,
1.75 x 19-in rackmount cabinet, wall-mount
power supply and audio delay module.

For information, contact S-COM
Industries, PO Box 8921, Fort Collins,
CO 80525, For orders, call toll-free
800-621-8387, ext 244. For technical
information, call 303-493-8316. List price,
with all connectors and manual, and one-vear
warranty, is $179.—Bruce . Williams,
WAsSIVC (RE¥]

Strays = a$

1 would like to get in touch with. ..

[ anyone with information on 2 circuit for the
JMR boom mike. Carl Thompson, WASBAAT,
0-12657 8th Ave NW, Grand Rapids, MI 49504.

{7 hams interested in foxhunting (direction
finding) and exchanging activities and technical
information. Mike Brost, WASFTS, 5127
N Monterey Ave, Norridge, IL 60656,

{1 ARRL members in New England who would
like to be on the mailing list for the New England
Division newsletter. Director Tom Frenaye,
K1XI, 23 Pinehurst Rd, Unionville, CT 06085.

[1 anyone interested in starting a CW net on the
40-m Novice band to collect states for WAS
award. Send SASE to Scott Davis, WB3CZF,
111 Glenwood Rd, Bel Air, MD 21014.

{3 radio operators or engineers who served in the
25th Ferrying Squadron, Gore Field, Great Falls,
Montana, Sep 1942-Feb 1944, Robert Roberts,
Jr, K30NU, PO Box 781, Easton, MD 21601,

[-] hams from US Marine Corps Squadron
VMSB 331 who served in the Pacific
Feb 1943-Jan 1945. E. J. Smolarek, KA2INV,
32 Hempstead Rd, Spring Valley, NY 10977,
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Improving the K1FO 8874

432-MHz
Ampilifier

The author of a
QST classic shares

some “‘how-to” tips on improving his design.

By Steve Powlishen, K1FO

816 Surmmer Hill Rd
Madison, CT 06443

ore than 12 years ago { built a
M 432-MHz amplifier around the

HEIMAC 8874 triode. A write-up
on this 500-W-output amplifier originally
appeared in October 1979 QST and in
several editions of The ARRL Hand-
book.* This article describes a number of
changes and improvements { have made to
the amplifier over the vears. In addition,
1 will pravide some important construction
information fo help those building copies
of the amplifier. You will need a copy of
the original QST or ARRL Handbook
article to follow the discussion here.’

Operation with Newer Tubes

The most significant ¢hange to the
amplifier is necessary because of a revision
EIMAC made in the construction of the
8874 starting around 1974, after | had
completed my amplifier. Fig 1 shows the
original 8874, and Fig 2 shows the newer
version, Changes to the grid ring and
insulator at the tube base make it easy to
distinguish between the two versions.

This physical change had an effect on the
electrical characteristics of the 8874: The
newer tube has greater input capacitance
(20.5 pF nominal versus 19.5 pF), and the
output capacitance is lower (6.0 pF versus
7.0 pF). In addition, the new grid ring made
for a slightly different seating of the tube
in the socket and grid collet | had used in
the 432-MHz amplifier. The input and
output circuits of my amplifier have
enough tuning range io accommodate

Notes appear on page 23,

20 05T

either tube. When i first tried a new style
8874 in the amplifier, however, [ was in for
a surprise.

The latest amateur power regulations
{1500-W PEP ontput) encouraged me to try
to squeeze a few more watts out of the
amplifier. | had been runnping it with
2000 V on the plate at 500-mA plate cur-
rent for [ KW input and 530 W output. 1
decided to raise the plate voltage to
the 2200 V maximum recommended by
EIMAC. At the same time, { decided that
after nine years of service { would put 2 new
tube in the amplifier,

Operation with the new tabe at 2200 V
was a shock! I discovered that there was
significant tuning drift—resulting in close
to 100-W shift in power output from cold
to hot. Also, the tuning point for maximum
power output was not even close to the

Fig 1—The K1FO 432-MHz amplifier was
designed around the original 8874 tube
pictured hetre,

plate-current dip. Below 1800 V, wmnplifier
operation with the new style tube was much
more stable, Power gain with the new tube
was also higher than expected. These
symptoms indicated an amplifier that was
not neutralized.

At 432 MHz, the 8874 is below, but close
to, its self-neutralized frequency. This
indicated that the simplest way to neutralize
the amplifier would be to adjust the grid
inductance, I insulated some of the grid-
coilet contact fingers with Teflon® tape in
various patterns until maximum output
coincided with plate current dip. Power
shift was now less than 20 W at tfull out-
put. Power gain dropped by about 2 dB,
into the expected range. Satisfied with the
operation, 1 broke off the unwanted fingers
from the grid ring. The grid collet now has
contact fingers in the pattern shown in

Fig 2—Newer 8874s ook similar 1o tubes
of the 4CX250 series. Changes in the
physical construction necessitate changas
to the 432-MHz amplifier design.
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- REMOVE 2 FINGERS F

- REMOVE 1 FINGER

REMOVE 2 FINGERS

REMOVE | FINGER ‘

REPEAT PATTERN
ALl ARGUND

P P T TP P —_

Fig 3—To neutralize the 432-MHz amplifier
with a newer style 8874, you must break
off fingers from the grid collet in this
pattern. See text.

/

DRILL NO, b0 HOLE FOR -
FISHING LINE

Fig 4—Details of the Teflon button insulator
used fo attach fishing line to the flapper
capacitors.

Fig 3, To modify the collet, first break off
every third contact finger. Next, break off
wne finger from every other remaining pair
of fingers. | tried three different new style
tubes, and all gave good results with the
modified grid collet,

Component Values

Bias Circuit. | experimented with the
cathode bias circuitry and decided on a
4.7-¥, 10-W Zener diode 2t D1 (originally
8.2 V) for class AB operation when 54 is
in the ssB position. I also changed R2, the
D1 load resistor, from 400 ohms to
1000 ohms. This prevents excessive idling
plate carrent. (If R2 is not increased to
1000 ohms, idling plate current will be over
100 mA.)

With these changes, typical amplifier
SSB operating conditions at full PEP out-
put are as shown in Table 1. With bias
switch 84 set to cw (21 V), the drive power
requirement rises to 55 W for 100 W in-
put and 610 W output.

RiQand R11. Write-ups in QST and The
ARRL Handbook omitted values for R10
and R11, These are simply bleeder resistors
for the relay power supply; the values are
not critical. About 10 k2, 1 W works fine
for each.

High-Voltage Metering. Some builders
have observed drift in the calibration of the
high-voitage metering circuit over time.
This results from too much voltage across
the three 1-MQ resistors (R5-R7) used in the
original metering circuit. I replaced R5-R7
with six 470-kQ, 1-W carbon resistors.
{Check, a number of 470-k{} resistors and

Table 1

Typical Operating Conditions of the
8874 432-MHz Amplifier

Plate voltage (idling) 2450 V
Idling plate current 55 mA
Bias voltage 47V
Plate voltage (full power) 2200V
Plate current (full powsr) 500 mA
Grid current 15 mA
Power input 1100 W
Power output 580 W
Drive Power 6 W
Amplifier gain 12 dB
54 0

Apparent efflciency

select a set of six that have actual values
totaling 3 M(). There is now very little drift
in the high-voltage metering calibration.
Because approximately 2 W is dissipated by
the metering resistors, it's 2 good idea to
drill some cooling holes in the top and
bottom covers of the enclosure that houses
them.

Grid Current Metering. Another area of
confusion has been R4, the grid-current
meter shunt, The calculation of this
resistance is based on the resistance of M2,
For example, if M2 is & I-mA, meter with
45 ohms internal resistance, a 0.45-0hm
shunt would make it read 100 mA full
scale. More information on meter shunts
<an be found in Chapter 25 of The ARRL
Handbook. Don't be too concerned with
the absolute accuracy of the grid-current
meter. You'll easily be able to wind a meter
shunt that will get vou within + 5% —that’s
fine for this project. '

In normal operation, the grid current of
various 8874 tubes in my amplifier ranged
from 5 mA to 35 mA at 580-W output.
Grid current should never exceed 100 mA.
If greater values are obtained, the ampli-
fier is grossly mistuned or vour tube is bad,
Since electron transit-time effects come into
play at 432 MHz, it is normal to see slight
negative grid currents with light loading on
the amplifier.

Construction Details

Louding Capacitor, A new flapper-type
loading capacitor (C7) will improve the
loading range. The new flapper is made
from (.01-inch-thick beryllium copper. It
measures Y2 inch wide by [-5/8 inches long,
and its edges are rounded. (The original
loading flapper was 11/16 inch wide by 4
inches fong.) Thin material is actually better
for the flapper because it is less likely to
take a permanent set.

Assembly of the tlapper/output con-
nector assembly is straightforward. Using
a fine-tooth hobby saw that has a blade
thick enough to accommodate the flapper,
slot the center pin of RF OUT connector J2.
Be careful when sawing the center pin; it
is very brittle, Next, mount J2 with its
flange on the ousside of the chassis, Then
solder the flapper to the center pin. The

movement of the loading flapper is con-
trolled by a fishing line/tuning rod winch
system as described in the original article.

Tuning Lines. Another popular question
concerns the fishing lines used to control
the movement of the tuning (C6) and
leading (C7) flapper capacitors. [ highly
recommend braided Dacron® fishing line.
You will probably have to go to a sporting
goods store or bait and tackle shop to
obtain this material. Most discount depart-
ment sftores only carry monofilament
fishing line made irom nylen or nylon
derivatives. Nylon stretches considerably
under tension. Because nylon is a poor
dielectric at UHF, nyion lines may heat,
soften and stretch—possibly to the
breaking point—in the presence of the high
RF fields in this amplifier. Several builders
who complained of tuning drift had in-
stalled nylon fishing line. If vou have
trouble finding Dacron line, one source is
Berkley & Co, Spirit Lake, IA 51360. The
line I used is called Specialist® Fly Line
Backing and is 18 pound test strength.

The tuning lines are connected to the
flapper plates through Teflon insulators.
You can make a simple button insulator
{Fig 4) by putting a piece of ¥-inch-
diameter Teflon into a drill and turning it
down with a file, Size it for a press fit into
the flapper capacitors. Then drill a small
hole through it for the fishing line. This
arrangement also provides bumper insula-
tors to keep the flappers from contacting
the plate line in case tuning lines break or
come untied.

The fishing lines attach to the flapper
plates and then pass through the plate com-
partment chassis to reach the tuning rods
that control their movement. T'o protect the
fines from abrasion where they pass
through the chassis, | made bushings by
removing the center pins from Teflon feed-
through posts. My bushings are a press fit
in a no. 28 hole. Although the exact hole
size will depend on the feedthrough posts
you use, the holes in the chassis must be
kept small to maintain the integrity of the
shielding.

Safery Choke. | added an RF choke
made from 5 turns of no. 16 wire, Yi-inch
ID, from the center pin of the RF oUT con-
nector (12) to ground. This choke prevents
damage to your feed line and relays should
an arc occur between the plate line and
loading flapper.

Anode Bypass Capacitor. The size of the
plates for the anode bypass capacitor (C8)
was omifted from the original write-up.
The actual dimensions of the capacitor
plates are not critical as long as the plates
are large enough to give adeguate
capacitance. | used two 3- x 4%-inch
plates for C8 in my amplifier. They form
a sandwich with the chassis in the middle
as shown in Fig 5. Be sure that your plates
are flat, the corners are rounded, and that
they are polished to a smooth finish. The
plate choke (RFC4) that goes between the
anode bypass capacitor and the plate

July 1987 21



stripline should be mounted perpendicular
to the plate stripline to minimize stray RF
coupling, and not in the position shown in
the photographs accompanying the origi-
nal article.

Standard Chassis. The anode compart-
ment described in the original article was
custom made from sheet aluminum and
angle stock. For those wishing to simplify
construction even further, it should be pos-
sible to squeeze the plate circuit for the 8874
amplifier into a standard 5 x 944 x 3-inch
chassis (such as a Bud AC-421 or equiva-
fent). (1 have not tried this myself.) Com-
ponent placement would be similar to that
in my homemade chassis. Mount the tube
socket 1-5/8 inches from one end. Locate
the hole for the rF ouUT connector (J2)
7 inches from the end of the chassis closest
to the tube socket. Plate tuning capacitor
C6 will have to be cut down; a good
starting point is 2 inches wide by 1% inches
long. If vou need to reduce the plate
capacitance further, it may be best to make
the flapper narrower because a very short
capacitor may put too much tension on the
tuning line. Again, if you decide to build
the amplifier in a standard chassis, please
understand that [ will be of limited help to
vou since [ have not built one in that con-
figuration.

Socket and Grid Collet. 1 have received
many questions about the tube socket and
grid collet arrangement. The socket is a
Johnson 124-311-100 or Eimac SK-1900.
The first order of business is removal of the
socket contacts for pins 4, 7 and 11, The
grid should be grounded only through the
grid collet.

Twao different collet arrangements work
equally well. Method 1: Punch a 1 %-inch
hole in the chassis for the socket. Then drill
the mounting holes, using the socket as a
guide. Position the socket holes as shown
in the original write-up. Countersink the
chassis for no. 6-32 screws, and then mount
the socket to the chassis using three
flathead no. 6-32 screws. Next, drill eight
equally spaced no. 33 holes in the Eimac
882931 grid collet flange. Place the collet
on the 8874 tube. Then plug the tube and
collet into the socket. Finally, mark and
drill eight no. 33 holes in the amplifier
chassis to match those in the collet, Then
mount the collet to the chassis using eight
no. 4-40 screws.

An alternate method (simpler, but more
expensive) is to use an Bimac 720359 collet
assembly. This assembly consists of an
882931 collet soldered to a 1/16-inch-
thick brass ring. This whole assembly is
silverplated and has three studs to accom-
modate the mounting flange on the
SE-1900 socket. The 720359 assembly is
mounted to the chassis using four no. 6-32
screws that pass through predrifled holes
in the brass ring.

If you use the 720359 collet assembly,
you must file a clearance hole so that the
gocket mounts directly to the collet, The
3CXB00AT 144-MHz amplifier described a
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Fig 5—Details of the ancde bypass capacitor. See text.

few years ago in QST and in recent ARRL
Handbooks shows a suitable cutting
pattern,*> It the socket does not mount
directly to the collet, the 8874 will sit too
low and may contact the bottom of the
collet ring. This will negate the neutraliza-
tion procedure described earlier,
Cathode Circuit. The largest number of
questions that I have received concern the
cathode circuit. Once you have removed the
three unused grid contacts from the 3874
socket as described previously, you will see
that the remaining six cathode pins and two
heater pins form a symmetrical pattern.
Bend the six cathode-pin solder lugs over
at a 90-degree angle toward the center of
the socket. Make the bend above the
dimple that holds the contacts in the socket
and near where the hole in the lug starts.
Next, tin the six cathode lugs and the short
side of cathode line W1. Then simply solder
the short side of the cathode line to the six

cathode lugs. Cathode choke RFCI, LI
and L2 solder to the top of the cathode line.
Sea Fig 6.

With the circuit built in this way, the
input SWR can be tuned better than 1.2:1.
If you cannot obtain a good input SWR,
check to see if C1 or C2 is at its minimum
or maximum. If 50, you can try a larger or
smaller capacitor as required, or try
squeezing or stretching 1.1 or L2,

Hookup and Operation

Tube Ratings. There seems to be some
confusion about the maximum ratings of
the 8874 tube. The 8874 is rated at 2200 V
and 350 mA plate current, continuous duty.
For intermittent SSB and keyed CW
service, peak plate current may be 500 mA.
For tuneup, the plate current may be run
up to 500 mA as [ong as transmit time is
under 30 seconds. A recommended cool-
down time between 500-mA tune-up

INPUT COUPLING AND
TUNING GOIL [L1, L2 3 CATHODE CHOKE {RFC 1)
AND GAPACITOR (C1,C2) /
{ONE SHOWN FOR GLARITY) Vs
/ S - m wo
' — INPUT STRIPLINE
A A
HEATER GHOKES [RFC 2,3}
{ONE SHOWN FOR GLARITY)
e
P
/ S CHASSIS
\SDLDER W1 TO BENT OVER
SOCKET PINS

Fig 6—Construction details for the cathode circuit. See text.



sessions is 60 seconds. Keep 300-mA Key
down times to a minimum for best tube
life. Although the minimum specified
heater warmup time is 60 seconds, I recom-
mend for best tube life that warmup time
be 90 to 120 seconds. For SSB and CW
service, the tube heater should be kept at
6.3 V during standby and reduced to 6.0
V during transmit. For continuous-duty
modes, such as FM and ATV, the
maximum plate current should be no more
than 350 mA. The heater should still be
maintained at 6.3 V during standby
periods, but reduced to 5.7 V during trans-
mit periods.

Cables. At this power level and opera-
ting frequency, it’s essential that you use
proper coaxial cable and connectors. One
builder of the 8874 amplifier traced power-
output fluctuations and poor efficiency to
a bad cable between amplifier and watt-
meter. RG-8 and similar cables are rated
to handle only 320 W continuous power at
432 MHz. Such cables will get quite warm
if subjected to 600 W of RF at 432 MHz!

Foam dielectric cables in the RG-8 size
are also marginal, Although they may have
lower loss when new, their attenuation
increases with age. In addition, foam-
dielectric RG-8 cables generally have
significantly less shiefd coverage than mil-
spec RG-213. This inadequate shielding
further reduces the power handling
capability of the cable. I am also wary of
using Belden 9913. Although its claimed
and measured loss is significantly lower
than RG-8 (2.9 dB versus RG-§’s 5.0 dB
per 100 feet at 432 MHz), its power rating
is no higher than RG-8 cables. (I suspect
that 9913%s thin film shield cannot handle
significant currents at 432 MHz. If this is
the case, the inner foil shield would try to
carry all the current. The outer braid
probably does not have a significant effect
on the cable’s performance at 432 MHz.)

Use ¢oaxial cable rated for high-power
432-MHz operation for all runs between the
amplifier output and the antenna. For runs
inside the station, you can use z-inch-
diameter, corrugated-jacket Hardline such
as Andrew Corp Heliax™ or Cablewave
Systems Cellflex. Andrew Corp also
markets V- and 3/8-inch Superflex cables
(part nos. F$J4-50B and FSJ2-50, respec-
tively), which are especially good when
tight bends are required. These cables cost
more than RG-8, but they are designed for
high-power UHF operation and have 100%
shield coverage. Before you start blaming
the amplifier for tuning drift, be sure that
your cables, relays and antenna feeds can
all handle high power at 432 MHz.

Power Measurements. 1f you intend to
do any efficiency measurements, be sure
your wattmeter is mounted at the ampli-
fier., Even short lengths of cable have
appreciable loss at 432 MHz. Keep the
significance of wattmeter accuracy in mind.
A Bird Model 43 15 specified to be accurate
within 5% of full scale, provided source

Table 2

Comparison of Bird Model 43
Wattmeter Efements

Element Reading
5000 50O W

000D 460 W

1000E 580 W

and load impedances are near 50 ohms. In
practice, this means if you measure the out-
put of the amplifier at, say, 55¢ W on your
Bird 43 with a 1000-W element, the actual
power ouipui could be anywhere between
500 and 600 W—provided that the element
is within specification. If your load is not
50 ohms resistive, the power reading could
have even greater errors.

[ recently compared my Bird 500D
(500 W, 200-500 MHz), 1000D (1000 W,
200-500 MHz) and 1000E (1000 W,
400-1000 MHz) elements. They all gave
different readings, as shown in Table 2.
Want to improve your amplifier efficiency?
Change your wattmeter element! Please
note that all but one of the Bird elements
gave readings within specified accuracy.
The efficiency figures guoted in this article
are based on measurements made with a
Hewlett-Packard HP 432 power meter. The
HP 432’s RF sampie is obtained through
a —30 dB coupler in combination with
precision attenuators. According to the
HP 432, the correct power reading at the
level used in compiling Table 2 is 480 W.

New Products

KANTRONICS KPC-4 DUAL
COMMUNICATOR

(7 Kantronics' KPC-4 Dual-Port Communi-
cator features two fully functional VHF
packet-radio ports, digipeating on each port,
VHF gateway between ports and an RS-232-C
computer port. Digipeating and gateway
operations oceur simultaneously while you’re

1 hope that these additional notes on the
8874 432 MHz amplifier clear up many of
the questions that those building the
amplifier may have. If you decide to build
the project, you can be confident that it will
work well. More than 50 successful builders
can’t be wrong!

Notes
18, Powlishen, A Grounded-Grid Kilowatt
Amplifier for 432 MHz,” QST, Cct 1879,

p 11-14.

7] Ee amplifier write-up appeared in The ARRL
Handbook in Chapter 7 of the 1981, 1982, 1983
and 1984 editions, and Chapter 32 of the 1985
and 1986 editions.

31f you can't locate a copy of the QST or ARAL
Harndbook write-up of this proiect, photocopies
of the 1986 ARRL Handbook version are
available from the ARRL Technical Department
secretary for a2 no. 10 SASE and $4. Please
refer to this article in your request.

40, Meacham, "*A High-Power 2-Meter Amplifier
Usir11 %I;e New 3CXBODA?," QST, Apr 1984,
pp 11-19,

5The 2-meter 3CX800AT amplifier write-up
appears in Chapter 31 of the 1985, 1986 and
1987 editions of The ARRL Handhook.

First licensed as WAIFFQ in 1965, Steve Powlishen
has been @ VHF/UHF devotee since 1969, He is
actively involved in the design and construction of
VHF/UHF equipment, as well as in weak-signal
DXing., Among his operating achievemenis dare
Td4-MHz WAS, 432-MHz WAC and 432-MHz
VIJCC, as well as several national first-place
single-operator finishes in VHF contests, Virtually
all of Steve's currenst operating is done on 432-MHz
EME and tropo. Most of his off-the-air lime is
devoted 1o the design, construction and analysis of
long Yagi antennas and arrays. Much of his antenna
work has been done with computer analysis, end
he is particulgrly interested in correlating real-
world measurements with computer models, Steve
holds a BSEE from Worcester Polviechnic Instifute
and is currently emploved by Hewleti-Packard as
a sules representative for their technical computer
fine. oE]

connected on one or both ports.

The RS-232-C/TTL terminal interfacing
provides universal compatibility with all
computers, including Commodore™ and
IBM® PC compatibles. Stream switching pro-
vides for access to both radio ports, each of
which supports the AX.25 protocol, The unit
also contains the Personal Packet Mailbox™
feature that is eptional on ali other Kantronics
Packet Communicators.

For more information, contact Kantronics
Inc, 1202 E 23rd 8t, Lawrence, KS 66046, tet
913-842-7745, Suggested retail price: $329.
—Bruce O, Williams, WAGIVC

4 DUAL PORT COMMUNICATOR

WAL weY i
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Designing and Building Simple
Crystal Filters

A simple and inexpensive crystal filter that performs well makes
receiver and transmitter projects much more fun. Build one
yourself at a fraction of the cost of a commercial unit.

By Wes Hayward, W7ZOlI

7700 SW Danielle Ave
Beaverton, OR 97005

am encouraged by the large number

of radio amateurs who want to buiid

their own rigs. The ready availability
of good-quality semiconductors helps in
this pursuit. Other components are some-
times harder to find, at least at an
affordable price. One example is the crystal
filter—the heart of any superheterodyne
receiver of transmitter.

Inexpensive crystals are readily available.
They should be characterized and matched
for frequency prior to use in a typical
crystal filter. Methods for building the
needed test equipment and performing the
measurements have been presented be-
fore.l These methods are, unfortunatefy,
somewhat complicated for the casual
experimenter who may hesitate to construct
special test equipment when just one filter
is to be built. What experimenters really
need is an empirical filter design method,
one that lends itself to casual “‘tweaking.”
Such a method is described in this article.

The Cohkn Filter

in the course of computer studies of both
crystal and LC filters, I've noted that a
circuit called the *Cohn,” or ““Min-loss’’
filter, lends itself to particularly simple
designs.2 This filter configuration derives
its name from its originator, and differs
from the more familiar Butterworth and
Chebyshev circuits. The Butterworth band-
pass filter is built for optimum flatness at
the filter center. The Chebyshev design
allows egual passband ripples, and is
designed for the best stopband attenuation
{steepest skirt response). The Cohn filter
is a compromise: 1t is optimized to exhibit
minimum insertion loss when built with
practical resonators, while preserving a
good shape factor. The Cohn filter, in LC
form, is not new to the radio amateur.?4
It is not limited to LC resonators, however.
It works great with crystals!

Notes appear on page 29.
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The Cohn filter, crystal or otherwise, is
a rather simple circuit. This becomes
more apparent when we view the filter
using coupled-resonator methods.’ All
normalized coupling coefficients are equal.
Moreover, the normalized end-section
toaded-(Q factor is the reciprocal of ihe
coupling coefficient. The practical simplifi-
cation becomes apparent if we examine the
generalized crystal filter circuit shown in
Fig 1. All capacitors in the circuit are of
equal value! The shunt capacitors are
coupling efements while the series capaci-
tors in the filter end sections are included
to properly fune the circuit.

Practical Cohn Crystal Filters
An empirical method that the amateur

may use for crystal filter design is described
easily in a step-by-step procedure.

i} Obtain a collection of substantially
identical crystals. The crystals are first
matched in frequency. The same oscillator
should be used to measure all crystal fre-
quencies. The error {frequency difference)
shouid be less than 10% of the desired
bandwidth of the filter. For example, a
filter with a 1-kHz bandwidth should use
crystals matched to within 100 Hz or better.

2) Pick a capacitance value to be used in
the filter. The capacitance {C) value deter-
mines the filter bandwidth. Larger C values
vield narrower bandwidth and higher
insertion loss.

1) Vary the end terminations to obtain
a shape that is free of passband ripple while

T
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NGTE ALL CAPACITQRS ARE OF FQUAL VALUE,
ALL CRYSTALS HAVE THE SAME
RESONANT FREQUENCY
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Fig 1—Generalized crystal filter suitable for empirical construction.
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Fig 2—A simple CW filter using three crystals.



providing sufficient stopband attenuation.

This empiric procedure is illustrated in
the following examples. P've cheated a
bit—1 used a personal computer to simulate
the filter, and generate the data presented,
but I've obtained similar results with filters
| have built. The experimental resulis agree
well with the computer models. All
examples shown are based on a collection
of crystals from my junk box. They are
inexpensive 3.579-MHz TV color-burst
crystals. The average motional inductance
for these crystals is 117 mH, with a (rather
poor) typical ) of 30,000, The parallel
capacitance is about 4 pF.

A Three-Crystal Cokn Filter

A simple and practical filter for a
beginner’s first CW superheterodyne
receiver is shown in Fig 2. Three crystals
are used. The capacitors are 200-pF units,
a standard value. Experimentation (done
here with the computer) shows that a good
filter shape is obtained with an end termi-
nation of 150 ohms. Fig 3 shows the fre-
gquency response of this filter. The — 3 dB
bandwidth is 403 Hz, and the insertion loss
is 3.8 dB. The ioss will be lower with better
(higher () crystals. The impedance match
is shown in the figure as a series of dots.
This is the return loss normalized to the
source impedance—150 ohms for the filter
shown.

If different crystals are used, the same
bandwidth can still be obtained, within
limits. The coupling capacitors and end
terminations will then be different,
however. insertion loss will also differ.

Decreasing the value of the capacitors
increases the bandwidth. Some practical
values are shown in Table 1, again the
result of tweaking with the computer. This
will provide some guidance in experimen-
tation.

Fig 4 illustrates the effect of altering the
terminating resistance. Fig 4A shows the
result of 75-ohm terminations, lower than
the desired 150-ohm value. The filter shows
some passband ripple and a higher insertion
loss. The effect of a 300-ohm termination
is shown in Fig 4B, where the peak shape
becomes more rounded, with degradation
of skirt response. While the poorer fre-
quency domain shape is generally less
desirable, the filter with the higher termi-
nation has a significantly improved group
delay; this filter would be preferred for
high-speed data applications.

A Six-Crystal Cohn Filter

The three-pole filter mentioned above is
practical. 1t does not, however, offer skirts
that are as steep as we would like for many
demanding applications. Improved skirt
selectivity in a filter is obtained by using
more crystals, The computer can be uged
to generate another table like that shown
for the three-crystal filter. Alternatively,
the results of Table 1 can be used as a
starting point for experimentation. The
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Fig 3—Frequency response of the filter of Fig 2. The dots show the input return loss,

indicating the quality of the impedance match.
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Fig 4—Frequency response of the filter of Fig 2 with ¢hanges in the end terminations.
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300-ohm resistors. See the text for considerations of which is ''better.”’
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ARRAL Lab staff mambers were
ntrigued by the material on Cohn
lters presetited by Wes Hayward, -
CWT7ZOL We built four CW fliters and
- one SEB filter, following Wes's
~Instructions. Tests confirmed the
“eomputer models developed by Wes.
- This was no Burprlsel

g ;CW Filters -

- "Four different batches of crystals
.ward used for the CW filters. The

- determined. Four filters were
. constriicted (Fig A), With the :
_-axception of the crystals used in each

il ler schermatic is shown inF:g B. The
capacuers are EOO-pF 5%- totarance

5!the filter for the best shape anci
.-fesponse charasteristics during
. testing. An HP-8540 spectrum

=filter rssponse curves shown in photos
=C through G.

~ The units used in ﬂlter no,.1 are TV
color-burst crystals (3,579545 MHz),
~They were piirchased originally from _
"Hadio Shack (about $1.60 each) for

¢another project. There were only five -

='of these crystals In the batch, so
“fraquency matching (within 50 Hz)

. was not as close as with some of tha K

. The crystals used In filter no, 2
. were selecied from an assortment of .
-ten 4.000-MHz microprocessor units
“:purchased from JAN Crystals.? Thess
_:crystals were frequency matched -
- within 40 Hz. The crystals cost
_approximately $3 each. -
- Filter no.' 3 uses crystals selected

5’2 on the basis of frequency matching .

~from & large batch {over 30) of

--4.000-MHz microprocessor crystals on o

“.hand in the ARRL Lab (maiched
within 30 Hz). These crystals can be
Ctharacterized as “"grab bag” quality,
<.gnd similar units are avaitable from
~various dealers at a cost aof less than

: '$1 each, .

2 We bought the crystals used in filter
_'ino 4 from Intermational Crystal Co.2

:{‘;quahty, moderate cost units, Their
-:guaranteed frequency tolerance is
£:0.001% of 4000000 MHz, matching
“-was within & Hz, and cost is
“-approximately $10 each

".88B Filter

= A four-crystal, 12-MHz SSB filter .
- :Va;srbun!t us’mg160 pF, 10%-

AN Giystals, 2400 Crystal Dr, PO Box

08017, Fart Myers, FL 33506-6017,
i el 813-936-2307.
.- #nternational Crystal Manufacturing Co, Inc,
- PO Box 25330, 701 W Sheridan,
2 City, OK 731268-0330, tel 405-236-3?41.

wgrystal sources were identifiable, and
- the relative quality of each batch was

filter use. The
. in photo G

kiahoma -

“ARRL Lab Experiments with the Cohn Filter

- Fi 'F‘“g A—~Four cw crystai f:!ters were bwlt in thns conﬂguratlon The PC-board mcuntlng
_ surfaces provide a ground plane. Capagitors are soldered directly to the ground plane,

and the crystals are connécted using the capacitors as standofls. Phono Jacks are used
for input and output connectors, The only variables in the construction of the filters are

“tolerance silver-mica capac:'tors. An
8:5 fransformer is used for mpedance
“matching. The crystals are

" microprocessor types purchased from : )
© Jameco Elecironics? at a cost of :
‘approximately $1 sach. Of 12 crystals

purchased, 'fml?rl 10 wete suitable for

: Test Results

Photos C through F show the }
‘response turves of the four CW

- filters. Photo G shows the response
. curve for the 12-MHz S8B filter. )
Insertion {oss is quantified unry Tor

:'—'Sdamacc- Eiactromcs 1355 Shoreway fid,

" Belmont, CA 94002, tel 415-592 8097.

ter response is shown :

h approxlmately 240 Hz at the -

the vrystal characieristics and the fength of the crystal leads. The SSB filter is not shown.

cw Emer ho. 4 because &eries
* resistors were used to adjust the
* terminating impedarnce ¢f filter nos. 1

through 3. These resistors introduce

lessys, In practice, each filter would
_be coupled to its associated circuitry
) through matching transformers not
- resistors.

-~ Filter no. 1 exhibits an extremely
sharp response, with a bandwidth of
-3 dB
points; it may be too sharp for good

. cw copy. Changing the 300-pF
- capacitors in this filter to a lower

vaiue will broaden the résponse.
‘Filter no. 2 is not quite as sharp as

_ filter no. 1, and exhibits a peak rippie
" effect. The response asymmetry can
. be corrected by trimming the filter

g«iw

R= 3000

DHfDTDTDFM% l
S 7“’*‘2

NCTE : Y4-¥4 SAME FREQUENCY

TERMINATION RESISTANCE {.r}= R+50
G = 300pF SILVER MICA, 5%

- Fig B—wSchematlc diagram of the crystal hlters, Capacators are all of equal value.

Terminating resistors are variable 500-ohm units. Crystals are all of equal nominal

frequency with minor {up to 50-Hz) variation,
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Fig C—8peciral photo éhowing tha

response of filter no. 1. Horizontal divisions *

areeach 200 Hz; vertical divisions are each

10 dB. Sampling bandwidth is 100 Hz. The-

center frequency Is 3.579 MHz. _

Fig E—Spectral phato showing the response .
of filter no. 3. Horizontal divisions are gach
200 Hz; vertical divisions are each 10 dB.
Sampling bandwidth is 100 Hz. The center
frequency is 4.000 MHz..

with the termination resistors, but
insertion joss increases significantly,
For CW use, however, this filter is
probably more than adequate.

Filter no. 3 shows a bandwidth of
approximately 350 Hz at the -3 dB
- poirts. [t is symmetric and shiows low -
ripple. This is a very good CW filter.

- Filter no. 4 is & good example of
what can be accomplished with high-
quality crystals and proper termina-
tions. This filter is used in a CW .
receiver designed by Dave Newkirk,
AK7M (see cover of this Issus), The
input and output impedances of this
filter are 200 ohms. To match the
50-ohm impedance of the test setup,

4:1 transformers were used. Filter o
insertion loss is 2 dB, with an ultimate
rejection of over 90 dB. )

The S5B filter shows a -3 B
bandwidth of approximately 2.1 kHz,
There is no discernible ripple, and the
Insertion loss is 4.4 dB. :

Conclusions

The empiric approach to designing
Cohn filters for CW or 6B use isa -~
viable afternative to purchasing com-
mercial filters. The relatively high
tomponent cost for the best filter
design tested (CW fiiter no. 4) still

Fig D—Spectral photo showing the
response of filter no. 2. Horizontal divisions

‘@re sach 200 Hz; vertical divisivns are each

10 dB. Sampling bandwidth is 100 Hz. The

‘center fraquency is 4.000 MHz.

" Fig F-~Spectral photo showing the resp'onse- '

of filter np. 4. Horizontal divisions are each

- 200 Hz; vertical divisions are each 10 dB.

Sampling bandwidth is 100 Hz. The center
frequency is 4.000 MHz. :

Fig G—Spectral photo showing the
response of the SGB filter. Horizontal
_divisions are each 1 kHz; vertical divi-
sions are each 10 dB. Sampling bandwidth
i5 100 Hz. The center frequency is

12.000 MHz,

results in an advantage of over 50%

- when compared to the price of

commercial equivalents. All of the
filters tested_are adeguate for most
home-brew projects, They are fun to
build, and result in appreciable

-savings.—Bruce Q. Witiams, WAGIVC,
'ARRL Staff - '

Table 1
Cohn Three-Crystal Filter

Bandwidth c Rong
Hz @ -3 dB) (pF) (Ohms)
(k = 1000
380 200 150
600 130 238
1.0k 70 4
1.8k 30 1.8k
2.5k 17 3.3k

computer was used in the *‘construction’’
of a filter with six crystals, The circuit,
again a narrow CW filter, is shown in
Fig 5. The 200-pF capacitors used in the
earlier filter are retained. The frequency
response of this six-crystal filter is shown
in Fig 6, where the “reference sweep™ is
the response of the previous three-element
filter. The new filter has a - 3 dB band-
width of 354 Hz, but much steeper skirts
than the three-element filter.

A Simple SSB Filter

Table [ shows a number of simple three-
pole filter configurations. Bandwidth is
increased for a given set of crystals merely
by decreasing the capacitance value. The
frequency domain response for a three-pole
SS8B filter with 30-pF capacitors is shown
in Fig 7. The “‘reference sweep” is the
respouse of the earlier three-pole CW filter
with 200-pF capacitors. The skirt response
of the 3SB three-crystal filter is certainly
less than spectacular. More crystals will
improve this vesponse significantly. This
siraple three-pole filter is still practical for
some applications, however, such as a
portable VHF SSB transceiver.

Experimental Methods

The computer-based *‘experiments’
have proved to be useful. There are
generally no surprises, ’ve “*built” filters
orl the computer using more than a dozen
crystals. Some of the more practical designs
have been transferred to hardware for
receiver applications. Many of these designs
operate at different frequencies, some using
4.433-MHz European TV color-burst
crystals. These crystals are harder to
obtain, but their frequency is more com-
patible with the existing HF ham bands,
avoiding the spurious responses that can
sonletimes occur with a 3.579-MHz IF.

Almost all of my test equipment is built
for an input and/or output impedance of
50 ohms. The test equipment is still easily
used for filter experiments, Extra resistance
is merely added at the filter input and
output to bring the level up to that desired,
This is illustrated in Fig 8. Ferrite trans-
formers may also be built to transform
impedance levels, but they cannot be
changed as quickly as resistors,

It i often convenient to experiment with
a filter that is contained within a receiver
or transmitter. An example is shown in the
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Fig 5—Circuit of a Cohn fitter using six crystals.
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Fig 6—Frequency response of the six-crystal filter. The reference sweep is the response
of the three-crystat filter of Fig 2.
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partial schematic of Fig 9A. Q1 is a dual-
gute MOSFET mixer. The drain resistor
determines the input loading impedance for
the filter. An identical resistor terminates
the filter output. An NPN amplifier, Q2.
buffers the output—insurance that the
following stages will not alter the crystal
filter termination. Fig 9B is a modified
form of the same filter. Tuned circuits have
been inserted to present higher impedances
to the transistors, affording more gain. The
output amplifier is changed to a JFET. This
modified circuit is better suited to higher
impedance filters, as might be encountered
with an 58B transmitter or receiver. Once
the circuit containing the filter is built, filter
response may be measured by tuning the
receiver through a steady carrier while
observing the output of a later stage with
an oscilloscope or RF voltmeter.

It’s often difficult to build a filter while
also building a receiver. If problems occur,
it is hard to tell if theyv are related to the
filter or to the rest of the circuitey. Uncer-
tainty is removed if receiver construction
begins with a simpler, single-crystal filter.
This allows you to get the receiver working
before pursuing the better filter, | don’t
encourage you to retain the single-crystal
filter as a final option. The enhanced
performance afforded by additional crys-
tals is maore than ample justification for the
minimal added effort and expense.

Other Crystals

The examples presented have used
readily available color-burst crystais. There
is nothing special about them. Indeed,
they often represent the poorest possible
guality for a crystal, and their {frequency
{3.579 MHz} can cause compatibility
problems in many of the ham bands. They
are, however, both available and cheap.

Many parts distributors list crystais for
microprocessor applications in their
catalogs. The only experience T have had
with these crystals was with two 4-MHz
crystals.® The average ( was 150,000,
motional inductance was 148 mH and
the two crystals differed in frequency by
105 Hz. Further data on other crystal types
would be of great use to the amateur com-
munity. Anyone out there with data to
share? [See the sidebar to this article.—Ed.]

Traditional intuition might suggest that
narrow-bandwidth filters are more difficult
to design and build than those with wider
bandwidth. Just the opposite is true;
CW filters are easier to build than SSB or
AM filters. This is fortunate, for it seems
that much of the present home-brew
activity is aimed at CW rigs.

Narrow-bandwidth CW filters are easily
built with the lower frequency crystals, such

- Fig 8—External rasistors may be added
to an experirnental filter to allow use of
50-ochm instrumentation for circuit
evaluation.



Fig 8—Partial schematics of
receivers showing how termina-
tions may be altered to achieve
the proper fiiter shapes.
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as those at 3.579 MHz. While an S3B filter
can be built at 3.579 MHz, probably higher
terminating impedances will be required.
The termination value drops with in-
creasing frequency, making wider band-
width filters more easily realized at higher
frequencies. 1 often build equipment with
a 10-MHz IF because crystals with exceflent
) are readily available for this frequency.

Typical parameters for these crystals are:
motional inductance = 20 mH, parallel C
= 3 pF and Q = 200,000. These charac-
teristics result in practical CW filters with
terminating impedances as low as 30 ohms,
and SSB filters with 200~ to 500-0hm loads,

You can, of course, order high-guality
crystals tor any desired frequency. It is then
possible to fit a new filter into an existing

piece of equipment. Unfortunately, this
may not be practical—the cost for & set of
crystals can be bhigh when the crystal
characteristics must be well specified and
¢losely matched.

Before vou attempt any custom filter
¢lesign and construction, spend some time
experimenting with the more readily
available, and certainly less expensive
crystals | have used. I'm sure yvou’ll enjoy
the experience.

Notesg

W, Hayward, “A Unifled Approach to the
Design of Crystal Ladder Filters,” QST, May
1982, pp 21-27.
23, Cohn, “Dissipation Loss in Multiple Coupled
Rasonators,” Proceadings IRE, Aug 1959,
WA, Sabin, “The Solld-State Receiver,” QST,
Jul 1870, p 35.

“0. DeMaw, “"His Eminence—The Receiver,”
QST, Jun and Jul 1978,

SA, |. Lverev, Handbook of Filter Synthesis (New
York: John Wiley and Sons, 1967}

sMouser Electronics, 11511 Woodside Ave, Lake-
side, CA 92040, part no. ME332-1040. hse |

New Products

SNYDER FULL-BAND™ WIDE BAND ANTENNAS

[J Snyder Full-Band aniennas for the 160, 75/80 and 40-meter
amateur bands are designed to allow maximum use of modern broad-
frequency transceivers and ‘‘no-tune’ power amplifiers rated up to
t kW input, continuous. Based on a patented technique that compen-
sates radiator reactance over a wide frequency range, these antennas
climinate the need for antenna tuners and special radiator networks.

The three models, FB-160X, FB-75/80X and FB-40X, are
redesigned and improved versions of the wide-band dipole models
previously marketed by Snyder Communications Corp. They are
constructed of high-quality, high-insulation-resistance space-age
plastics and corrosion-resistant nonferrous metals to provide low
weight, low wind drag and weather endurance for years. They include
ontimized feed modules for near-earth installations.

Snyder Full-Band antennas are available from stock. Exclusive

distributor: Poyniek Associates, PO Box 741, Placentia, CA 92670,

tel 714-993-7525. Price class: FB-160X, $344; FB-75/80X, $229; E

FB-40X, $180.—Bruce O. Williams, WAGIVC
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Low-Cost QRP Power Boosters

If you're working QRP, a signal gain of 10 to 13 dB can mean
the difference between being copied and having your signal lost
in the mud. Here's a way to get that added gain inexpensively!

By Doug DeMaw, W1FB

ARRL Contributing Editor
PO Box 250
Luther, MI 49656

re there times when you need
A another 8 unit or two during your B
QRP DX adventures? No doubt 2NR2RL,
vou have anguished more than once over T 2N44/0i\

vour need for a signal power increase of a , "~ S " )
few more decibels when the noise level was a g b %)/
high, or when band conditions weren’t up e
£
mé n

to par. Those few extra decibels may have
converted the signal report from, perhaps,
3 to R5. At such times, it is nice to have

a small amplifier that can be switched on $ 2N2ER2A
to give your QRP signal some added R Rz % in R3g 10

authority! ln this article, we will examine

some options for building RF power ampli-

fiers that are not expensive, and using parts

that are not difficult to obtain. ¢

Q BOTTOM
G YIEW

Power Blocks from Small-Signal

Transistors Fig 1—Representative circuit showing four 2N4400 or 2N2222A transistors connected in
Matched srnall-signal transistors, such as  parallel for RE-power use. R1-R4, inclusive, serve as equalizing resistors to provide a
the generic ZN2222A, may be connected in ballasted power block. Four 2N4400s, when used as shown here, are capable of deliver-

parallel to form a single RF power- N9 1.5 W of RF output power in class-C service (50% duty cycle).

amplifier block with respectable clout. This
concept has long been practiced by

Motorola and other semiconductor "l
manutacturers, whereby a number of small 10.0=18.0 MHz
transistors are formed on a common chip
of silicon, in parallel, then housed in a /_J’;‘)]"‘_”:“_‘
single power-transistor package. These
power transistors are called ““ballasted”” or
BET {balanced-emitter transistor) devices. zN2222
Ballasted or BET transistors have low- o
ohmic value resistors in the emitter leads <
of the individual small transistors. A
resistance value of | ohm is typical at each 56
emitter within the composite transistor.
Th.cse resistors are formed on th? silicon 1 EACRRT AG INDICATED, DEGIMAL
chip along with the transistors. The low- . 220 o o IN MICROFABADS (4 ; DTHERS
value resistors in the emitter [eads prevent S I l AESISTANGES AHE IN GHAS:
thermal runaway—za phenomenon caused - & =100, M = 1000 000
by excessive junction heating which, once
started, escalates until the transistor O+
junction is burned out, High SWR values 9 TOIZY
can cause excessive junction heating and —0-
destructive thermal runaway. When this /“,J‘.'
occurs, one or more of the combined
transistors may, because of gain charac-

o . Fig 2—Schematic diagram of a tester that may be used when matching transistors for use
te”’:‘t?c‘? that are higher than those of the in the sircuit of Fig 1. A transistor socket is required at Q1 to permit plugging various
remaining devices, tend to hog the current  yangistors into the tester. R1 is & 10-k linear-taper carbon-camposition control, RFC1 can
and burn out. When individual emitter  be a small RF choke of any valua from 500 xH to 2.5 mH. M1 provides ample sensitivity if
resistors are used with parallel transistors, it indicates 50, 100 or 200 pA at full scale.

30 O5%-




Fig 3—Photograph of four 2N4400s
connected in paratlel and glued to a small
copper heat sink. A piece of PC board
serves as a base for the power block (see
text). Ballasting resistors are not included
in this model.

the overall current distribution resultsin a
more gven thermal distribution.

We may construct our own ballasted-
transistor blocks by combining a group of
high-frequency, small-signal transistors.
Fig 1 shows how this is accomplished using
four low-cost 2N4400 plastic transistors.
The bases and collectors of Q1, Q2, Q3 and
Q4 are connected in parallel, but the
addition of l-olhin emitter resistors is
required before the emitters are connected
in parallel. Each transistor is capable of
producing up to 0.5 W of output power
when used singly as a class-C amplifier. The
power-dissipation rating {maximum) for a
2N4400 is 1.5 W with a case temperature
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Fig 4—Example of how two of the Fig 1 power blocks may be combined in a push-pull
3-W amplifier. Impedance-transformation ratlos are listed above T1 and T2. Zener diodes
D1 and D2 may be used in lieu of the balfasting resistors If matched transistors are used.
The diodes protect the transistors from excessive peak voltage during conditions of high
SWR. Normalized values for FLT components may be found in the filter section of The
ARRL Handbook. T1 has 12 turns of no. 28 enam wire (60 xH) on an Amiden FT-37-43
ferrite toroid (850 x;). The secondary has 7 tums, center tapped, of no. 26 enam wire. T2
has a center tapped primary winding (135 xH}; use 16 turns of no. 26 enam wire on an
Amidon FT-50-43 ferrite toroid (850 w). The secondary winding contains 11 turns of no. 26
enam wire. RFC1 (15 pH) has 6 turns of no. 22 enam wire on an Amidon FT-37-43 toroid.-

no greater than 25°C. It has an fp of

suggests a low-cost 2-W amplifier for QRP
200 MHz and a maximumn collector-emitter

use. The 2N2222A transistor is also suitable

voltage of +40. T have purchased 2N4400s
for as little as 5 cents each at flea markets.
Therefore, the arrangement in Fig 1

for building an RF power block, and its
specifications are similar to those of the
2N4400. Other small-signal transistors also
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Fig 5—8chematic diagram of the 5-W RF power amplifier. Numbered components are so designated for PC-board layout purposes. C5
and C8 are disc ceramic. C8 and C7 are tantalum or electrolytic. R1, R2 and R3 are 14-W carbon composition resistors. Silver-mica
capacitors may be substituted for polystyrene (P) types. Impedance transformation ratios are shown above T1 and T2.

L1—0.22-xH inductor. Smalt RF choke or
8 turns of no. 24 enam wire on an
Amidon T-37-8 toroid.

L2, L4—0.8-gH inductor. 12 turns of no. 24
enam wire on an Amidon T-50-2 toroid.

L3--1.67-uH inductor. 18 turns of no. 24
enam wire on an Amidon T-50-2 toroid.

RFC1—2.8 pH choke. 24 turns of no. 26
@nam wire on an Amidon T-50-2 toroid.

RFC2—42 zH choke. 10 turns of no. 26
enam wire on an Amidon FT-37-43
torold.

Ti—Primary has 18 turns of no. 26 enam
wire on an Amidon FT-37-43 toroid.

Secondary has 6 turns of no. 26 enam
wire,

T2—Primary (Q1 side} has @ turns of
no. 24 enam wire on an Amidon
FT-50-43 toroid. Secondary has 15 turns
of no. 24 enam wire.
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Fig 6—Photograph of the 5-W amplifier. All toroidal inductors are mounted vertically, then

giued to the PC hoard.

fit this general description.

It is not essential that we include bal-
lasting resistors in these amplifiers. Zener
diodes may be used as shown in Fig 4 to
protect the transistors from the effects of
self-oscillation and high SWR. Matched
transistors are recommended when bal-
lasting resistors are not used. You may
construct a simple circuit for comparing the
dynamic characteristics of vyour like-
numbered transistors. A suitable circuit is
shown in Fig 2. It is a crystal-controlled
Pierce oscillator. A 10-pF coupling capa-
citor is used to lightly sample the output
energy. This sample is rectified by the
voltage doubler, D1 and D2. The resultant
de voltage deflects the needle of M1 to
indicate the relative oscillator output
power, R1 is set for a midscale reading for
comparing the transistor characteristics.
Use a transistor socket at Q1 to enable you
to plug your transistors into the tester. Any
high-frequency crystal {fundamental type)
in the range specified is suitable. Select a
group of transistors that vield the same
meter reading ai M1 for your amplifier.

Fig 3 shows & photograph of an unbal-
lusted amplifier block made from four
2MN4400 transistors. The transistors were
selected for identical output power with the
tester in Fig 2. In order to increase the
power-dissipation capability of the transis-
tors, | affixed them to a ¥-inch-square
piece of flashing copper, as shown. The flat
side of each transistor is mated with the
surface of the copper heat sink and secured
with epoxy cement. The base for this
amplifier block is a 1- x ¥-inch piece of
PC board. 1 used a hobby motor tool and
grinder hit to cut two §/8-inch-wide
channels the length of the board, providing
three copper strips to which the transistor
leads are soldered. The center strip is for
the emitters, and the two outer strips are
for the bases and coflectors. The amplifier
block may be mounted on the main PC
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hoard of the transmitter by means of short
lengths of bus wire or flashing-copper
strips. These leads may be used for con-
necting the block to the appropriate circuit-
board foils of the main circuit.

The circuit of Fig 1 is similar to a single
2N3866 TO-5 RF power transistor with
respect to ratings. There is no reason why
vou cannot use more than four transistors
to form an amplifier block. { once used 10
2N2222As in a physical ring to form a low-
cost 3-W RF amplifier. Each transistor had
a I-ohm resistor in its emitter lead.

Fig 4 shows a method for combining two
of the circuits of Fig I in a push-pull RF

power amplifier, Use D1 and D2 if you do
not include the ballasting resistors. T1 and
T2 are toroidal broadband transtormers.
FL.1 is a low-pass filter that permits the
flow of fundamental-frequency current
{and frequencies below the fundamental),
but attenuates harmonic currents that are
present in the transmitter output. The
magnitude of attenuation is dependent
upon the complexity of the filter used
(number of filter elements). Component
values for FL1 may be determined from the
normalized filter tables in The ARRL
Handbook, pp 15-10 and 15-11 of the 1987
edition; I suggest Table 5 for a 7-element
filter with a 0.01-dB ripple factor. The
Handbook text explains how to obtain the
correct L and C values {rom the tabular
data.

A Homemade 5-W R¥F Amplifier

Perhaps vou desire more than 2 or 3
watts of amplifier output power. A single
plastic TO-220 transistor can be used as the
core of a single-ended QRP power booster.
A practical cireuit of this tvpe is presented
in Fig 5. QI is a Motorola MRF475 or
equivalent. | used an imported 25C2092
transistor that 1 obtained from a Chicago
surplus dealer.’ It has the same pinout as
the MRF475, and it has similar electrical
characteristics.

I used a feedback network (C3, L1, R2
and R3) to equalize the amplifier gain from
1.8 to 30 MHz. If no feedback is used, the

Mid-America Co, 2309 S Archer 5t, Chicago, IL
60616, tel 830-821-1530 for orders only. Catalog
available.
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Fig 7—Schematic diagram of the TR
circuit. C1 and C2 are disc ceramic, R1
and K2 are V- or ¥%-W carbon composi-
tion resistors. K1 Is a 12-V DPDT DIP
refay. lllustration A shows how to
connect the relay contacts for use with
4 separate transmitter-receiver combina-
tion. The circuit at B is for amplifier use
with a transceiver. See text.
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gain will increase substantially as the opera-

ting frequency is lowered; this phenome-.

non frequently leads to amplifier
self-oscillation. The feedback circuit
equalizes the frequency response while
aiding the amplifier stability.

C4 is used to suppress VHF harmonic
energy. The C4 reactance is sufficiently
high at HF to prevent undue signal loss
from 1.8 to 30 MHz, but at VHF and UHF
it presents a low reactance that allows VHF
currents to flow to ground.

FL1 is designed for 40-meter operation.
The filter component values were scaled
from the tables of normalized values in The
ARRL Handbook. The amplifier may be
used from 160 through 10 meters by
choosing the proper FL.1 values, Maximum
power output will be on the order of S W
on each band, assuming that sufficient
drive reaches the base of Ql. An input
power of 250 mW produces 5 W of output
at 7 MHz, Slightly more drive may be
needed at 15, 12 and 10 meters, owing to
the circuit losses. Q1 operates in class C for
greatest efficiency. A small heat sink is
ample for CW operation with a class-C
amplifier of this power level. Fig 6 is a
photograph of the 5-W amplifier.

Switch-Around TR Circuit

Let’s assume that you will be driving one
of the amplifiers in this article with a QRP
(low power) transmitter or transceiver. It
is desirable, therefore, to have some type
of TR (transmit-receive} circuit for use with
the QRP amplifier. This will allow the
antenna to be routed around the amplifier
during receive, and will provide a set of
terminals for receiver muting,

A practical TR circuit is shown in Fig 7.
(1 is a PNP relay-driver switch. When the
control line is shorted, relay KI1A is
actuated. This switches the antenna from
the receiver to the amplifier output (trans-
mit mode), Relay contacts K1B are used to
control the receiver muting circuit. D2-D4,
inclusive, protect the receiver input circuit
from damaging levels of RF voltage, should
the contacts of K1A stick together during
transmit. The arrangement of Fig 7A is for

use with a separate transmitter and receiver..

The relay contacts must be connected
differently when using an amplifier with a
QRP transceiver. These changes are shown
in Fig 7B. The circuit of Fig 7A is shown
photographically in Fig 8.

I used a DIP style of miniature relay for
K1 of Fig 7. Most DIP refays will alow CW
speeds up to 20 WPM without flying apart
or exhibiting undue contact bounce. They
are noisy as they follow the transmitter
keying unless the TR module is contained
in a sound-proot box. Therefore, the relay
specified is not recommended as a keying
relay. A better choice is a reed relay, if vou
can find a SPDT unit; two such relays are
required for DPDT action. SPDT reed
relays are not common as surplus, and new
ones are expensive.

Care must be taken in any design to

Fig 8—Circuit-board etching pattern for
{A) the 5-W amplifier and (B) the TR
module. The patterns are shown full-
size from the foil side of the hoard.
Black areas reprasent unetched copper

tA)

foil.

prevent what s called “*hot switching.”
This means that when a TR circuit is used,
such as that shown in Fig 7, the control cir-
cuit must ensure that the antenna is con-
nected to the output amplifier (via the relay
contacts) prior to, or at the same instant
the RF driving power is applied to the final
amplifier input. If this is not done, the
amplifier must momentarily operate into an
open load. This can damage the PA
transistors, and it may cause an RF

transient or spike to be transmitted when
the antenna portion of the relay closes.
Good quality relays that operate with
minimum closure delay are, therefore,
mandatory.

Practical Considerations

Circuit-board patterns and parts-
placement diagrams are given in Figs 9 and
10. Double-sided PC board is recom-
mended for the amplifier of Fig 5. The
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ground-plane side aids amplifier stability.
I was out of double-sided PC stock when
i built the unit in Fig 6. However, [ have
observed no instability symptoms while
operating the amplifier on its single-sided
PC board. -

All of the toroidal coils for the ampli-
fier are mounted vertically. A few drops of
Elmer’s Glue® or epoxy cement may be
used to affix the coils to the PC board, A
low-cost TO-220 heat sink is used on Q1
of Fig 5. Heat-sink compound is used
hetween the tab of the transistor and the
mounting surface of the heat sink.

All leads carrying RF energy to and from
the amplifier and TR module should be
made from coaxial cable, with the shield
braid grounded at each end of each line.
RG-174 cable is excellent for this purpose.

Please keep in mind the need for proper
excitation power for the two amplifiers
discussed here. Too little drive will result
in low output power, and too much drive
can cause excessive power dissipation in
Q1. The latter condition overheats the
transistors or exceeds the safe base-emitter
voltage ratings. Either form of misuse can

34 B5T=

destroy a transistor quickly! The exciter
shotld be equipped with a drive control,
such as a potentiometer in the + V¢ line
to one of the low-level stages. You may
determine the proper drive level by in-
creasing the excitation while observing the
amplifier output power. There will be a
point at which no further output occurs as
the drive is increased. This is known as the
‘“‘saturated power output.” Once this con-
dition is noted, reduce the drive until the
amplifier output power just starts to drop.
This will be the point of optimum drive for
the amplifier. You will find that amplifier
distortion is considerably less at optimum
drive than when excessive drive is applied.
Ampilifier output power may be observed
with 2 QRP SWR indicator, or by using a
VTVM or FET YOM with an RF probe.
A wideband scope may also be used for this
measurement. The test should be made
while using a 50-ohm dummy load at the
amplifier output.

Closing Comments

Although specific power levels are dis-
cussed in this article, there is no reason why

vou cannot design amplifiers for greater
output power by following these guidelines.
This article was meant mainly as an idea
source for those of you who like to build
your own equipment, Who will be the first
to build a 25-W RF power amplifier from
a bag of 2N2222As7? To that end, | recall
laughing in (952 at my friend, John
Baumler, WBUUN (now a Silent Key), who
built a 400-W SSB ampiifier around six
miniature 6CL6 tubes in parallel. [ found
it necessary to eat a large serving of crow
after | saw (and heard) his 4- » 4-inch
linear amplifier in operation! ]
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it is often said that the moon’s phases affect
people’s behavior. But, what about the moon
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The Squawker: A Light Detector

This simple device is used
primarily as an aid for a blind
amateur. Sighted amateurs,
however, are sure 1o find at least
one of the applications mentioned
here suited to their purpose.

By Butch Bussen, WAGVJR
Box 142, Wallace, KS 67761

ne of the more useful things I
O keep at my operating position is

& little box vou can hold in the
palm of your hand. When exposed to a
light source, the box makes a noise, I
played around with this circuit several years
ago and my friend, Jim Stewart, who built
it for me, calls it the Squawker. It is aptly
named, as it does emit some rather strange
noises!

Description

The Squawker (shown in Fig 1) consists
basically of a photocell and an audio
oscillator powered by a 9-V battery, The
amount of light reaching the photocell con-
trols the oscillator frequency and hence, the
pitch of the tone. With no light shining on
the photocell, the pitch is so low that you
can easily count the clicks produced by the
555 timer. When the Squawker is exposed
to a bright light, it emits a high-frequency
note. If you put a Squawker in your shirt
pocket, you can drive everyvone else in the
room crazy just by walking around and
allowing different light intensities to reach
the photocell! Okay, so it’s a neat little toy,
but of what good use is this device?

Putting the Squawker to Use

I have several good uses for my
Squawker. 1 am totally blind and have no
light perception at all. Sometimes [ go to
my basement workbench with a sighted
friend and forget that sighted people need
a light, even if 1 do not. (When the power
fails, guess who gets to run errands for
cveryone and start the generator!) 1 usually
try and remember to turn ox a light, but
often forget to turn it off. If 1 am the last
one to leave a room, the light is usually left
on. Most peopic forget that [ really do not
need the light, so they leave it on for me,

Enter the Sguawker. All T have to do is
wave it around the room to see if the light
was left on. Sure, most of the time | could
feel the switch and tell if it is on or off.

That is assuming that “‘up” is on and
“down’’ is off. In my shop, however, I
have three-way switches and the on or off
position of one switch is determined by the
position of the other switch. With the
Sguawker, I can go around the house and
make sure all the lights are out before |
leave the room or go to bed.

The amount of light
reaching the photocell
controls the pitch of
the tone.

There are other times when I want to
make sure a light is on. I sometimes want
to be sure the yard light is on when some-
one is coming home [ate. Before 1 got the
Squawker, I would sometimes turn the yard
light on thinking I was doing someone a big
favor only to discover later that the bulb

was burned out! The Squawker is also
handy for checking car tail lights, turn
signals or trailer lghts.

Have you ever stopped to think about all
of the things that have LEDs on them these
days and how much you depend on them?
Take a look around the average ham shack
and you will see what 1 mean. Try and
imagine what it would be like if you could
not see, or did not have alt of those little
L.EDs. Is the clarifier on your transceiver
off or on? Which line is blinking on your
phone? You turn on your receiver and there
is no audio output. How can vou tell the
receiver’s even on? I have even used the
Squawker to see if tube filaments are lit.
My AEA PK-232 packet-radio modem has
21 LEDs on the front panel. That’s almost
enough to illuminate a small Christmas

Fig 1—The Squawker. A salvaged cassette recorder microphone case is used as the
enciosure, The photocell is the cylindrical light-colored abject in the foreground. To the

left of the Squawker is a piece of heat-shrink tubing used as a light shield when examin-
ing LEDs (see text).
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Fig 2—8&chematic diagram of the
Squawker. The amount of light striking the o ut - 9
photocall (U2) determines the output PIN 7 5 __ O__ [ 3%
frequency of U1. The components marked
with an asterisk are discussed in the text !:/
and sidebar. As shown in the inset, a
closed-circuit jack can be wired across the uz
photocell. This provides a means of
attaching an external photocell or ;If;‘gg

continuity-tester leads. The jack body must
he insulated from chassis giound.

tree! (Speaking of Christmas trees: The
Squawker works fine for checking those
Christmas-tree lights that worked okay last
vear, but for some reason never do when
you unpack theml) For such a simple
device, the Squawker has a muititude of
115€es.

Construction

The Squawker can be built in almost any
kind of enclosure. It should be comfortable
to hold in your hand. Mount the photocell
at one end of the container so that it can
be pointed easily at a light source. My
Squawker is built in a salvaged Craig
cassette recorder microphone case. The
dynamic cartridge acts as the speaker, and

i ‘

Fig 3—The Squawker being used to check LEDs on a KPC-2 packet modem.
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the PAUSE switch turns the Squawker on
and off. A standard 9-V battery fits nicely
where the microphone cord was stored.
Perf-board construction is adequate for a
project this simple.

Parts values are aot critical. UT is a
common 553 timer IC, T have used
standard 8-( speakers and dynamic micro-
phone cartridges as output transducers. Use
whatever fits the box that contains the
Sgquawker. Depending on the impedance of
the speaker, you may have to change the
value of the electrolytic capacitor, C1.

t have found some photocells that work
better than others, but a common Radio
Shack photocell (RS 276-116 or 276-1657),
or even a surplus phototransistor, works

fine, [ used a 10-k{] resistor in series with
the photocell in my unit. You may want to
experiment with this value fsee the side-
bar.—FEd.] depending on the photocell you
use. With no resistor, the output tone of
my Squawker went so high that ! could not
hear it! The more light the photocell sees,
the less resistance it has, and the output
tone increases in frequency. As the [ight
decreases, the resistance increases and the
frequency drops. With the 10-kQ resistor
in mine, I just can hear the ione at its
highest frequency. If you turn on the
Squawker in total darkness, it won’t make
a sound until it sees a litile light to get it
started.

Wiring Description

For sighted readers, the schematic
diagram is shown in Fig 2. A circuit wiring
description follows as it would be presented
aurally to visually handicapped hams: Pin
1 of U1, the 555 timer, goes to ground and
to the negative terminal of the 9-V battery.
The positive terminal of the battery is wired
to the arm of an SPST onN-0FF switch. The
other side of this switch is the V¢ line.
Pin 2 is bypassed to ground through a
0.01-4F capacitor. Pin 2 also is tied to pin
6. Pin 6 s connected through a 10-kd
resistor (R2) to one side of the photocell.
Pin 3 i wired to the positive end of a
4.7-uF electrolvtic capacitor, (C1). The
negative side of this capacitor is connected
to one side of the speaker, and the other
side of the speaker is grounded. Pin 4 is
pulled high through a 10-kQ resistor to
Voo Pin 7 connects to the other side of
the photocell and also through a 22-kQ
resistor (R1) to Pin 8. Pin 8 is wired to
¥eeo Pin 5 s not used and remains
unconnected.

You may want to wire a closed-circuit
phone jack across the photocell so that
when a cable is plugged into it, the
Squawker’s photocell is taken out of the
circuit. If you use a metal enclosure,
insulate the jack from chassis ground, You
now have a light detector or a continuity
tester. You can also hook another photocell
to these test leads.

Applications Ideas

The Squawker is sensitive enough to tell
if an LED is Lit. [ had to come up with a
way to keep other light sources from
shining on the photocell when con-
centrating the Squawker on one LED. On
some eguipment, several LEDs are
mounted quite close together, and T need
to know which one of the bunch is oa. The
solution is to use a piece of heatshrink
tubing, preferably black, as a shield (see
Fig 1). It should be just the right diameter
to slip over the photocel], and about 1 inch
long. Shrink one end down so that the piece
of tubing is funnel shaped. With this piece
of tubing slipped over the photocell, you
can put the small end right over the LED
in question. See Fig 3.

Here is an idea that works quite well for



constantly monitoring a particular LED.
Hook the external photocell through a
high-value fixed resistor or potentiometer.
Set the resistance so that when an LED is
illuminating the photocell, the speaker ticks
very slowly. Choose the resistor and
photocell that gives you just the right
ticking noise. The goal is to create a sound

that is not objectionable and can be ignored
easily. But if you want to, you can listen
for the “*tick tick tick’ and know that the
ILED is on. There is an LED on my
Kantronics KPC-2 that is illuminated
when I have unacknowledged packets. I
tape the external photocell assembly to the
front of the KPC-2 so that it sees only the

Another Squawker Version

| tried some modifications to the s:mpha circuit . presented by Butch in Flg 2. -
Using values of 100 k@ for R and R2 produced some positive resufts. The upper
end of the frequency range was lowered and the audio output level increased =
cansiderably. With a 9-V battery, in’fact, 1 found_it desirable to introduce & volume
control between the negative end of C1 and the speaker. A 500-0 thumbwheel
trimmer potentiometer works well for this purpose. The resistance value changes .
also allowed the circuit to operate at low volume with a supp!y voltage as low as°
3 V. 1 used an RS 276-116 photocell and found it to be quite sensitive, :

| built my version of the Squawker—see F|g ‘4-in & plastic box

(RS 270-220) that measures 13/16 x 2 x_4 in (HWD). The small spéakér and

subminiature on/OFF switch were salvaged from my junk box, although similar
items are also available from Radio Shack and other paris-supply houses. .

A piece of pad-per-hole perf board and point-to-point wiring ‘are used to mount
the components. | used a socket for the I1C. {The volume control is omitted in this
version of the Squawker, but there’s more than encugh room on the board for a
subminlature potentiometer.) The photocell is secured with epoxy cement in a-
hole drilled in one end of the enclosure..Pieces of double-stick tape secure the -
baitery and pert board within the box. Small notches were made in the box cover
to clear the outer edge of the speaker rim. - )

To make the speaker grill, & pattern of small holes was drawn on.a paper
template. The template was then taped to the box, and a punch used io locate
the center of each hole. The holes were drilled slowiy, as the plastic is quite soft
and is easily deformed. Dabs of epoxy cement fastan the speaker to.the box
cover. A 7555 IC (CMOS version of the 555) can be used for
U1 if you want 1o reduce the batfery current drain. Without aitering the circuit in
any other way, however, the audio output fevel will be considerably lower with the
7555 than with the 558. ——Ed .

L]

Fig 4-Anocther version of the Squawker. At B, an inside view of the assembly. See
sidebar for construction information.

LED | want to monitor. Admittedly, this
is a bit haywire and may not be much for
looks, but it sure beats taking your hands
off the keyboard and holding the Squawker
in place to check the LLED, A better
approach is to build a similar circuit inside
yvour modem and let the voltage that feeds
the LED also go to a gate that turns the
oscillator on and off.

The Squawker is
sensitive enough to tell if
an LED is lit.

That is the Squawker! It is a neat Iittle
circuit whose usefulness depends only on
your imagination. Try it—it makes a great
weekend project!

Butch Bussen was first licensed in 1967, His Novice
call, WNBHGV, expired without his being able to
make o single QSO. In 1968, Butch obiained his
General class license. Bufch has bheen an aclive
amateur ever since, He atiended the School for the
Blind in Kensas City, Kansas for {1 years and
attended a local high school during his senior year.
No Braille textbaoks were available, so learning
materials had to be placed on audio tape, Because
no vassette recorders existed them, Butch carried
around a 7-inch reel-to-reel deck,

Butch graduated from high school in 1966 and
attended a local vocational technical school for the
next three years. There he studied electronics and
took a two-year telephone course and a Iwo-year
electricity course in three years. It was about that
time he got back into Amateur Radio.

After completing vocational school, Butch
worked part time for an uncle doing construction
work. He also did some work for a local TV repair
shop. Not much TV work, Butch says, just radios,
stereos and tower work. Butch acted as the
troubleshooter und let someone clse do the
soldering. Butch and his wife, Nancy, KABNVF,
Have two children, Terra is 13 and Chris is 16

For the past several years, Buich has run a small
shop out of his home doing citizen band radio,
commercial two-way radio, and satellite TV sales
and service, A little over three years ago, he got his
first computer, and now enjoys writing and
marketing special talking software. [You'll be seeing
more from Butch in an upcoriing article series,
“Amateur Radio and the Blind." You'll learn how
ke combines computers and Amateur Radio to
operate the various modes.—Fd.} G

el

Strays &

1 would like to get in touch with. ..

i1 hams for VHF and eveball Q8Os during my
visit to southern and western USA Jul-Sep. Hans
Prader, OESFOL, A-4553 Schlierback 352,
Austria.

[7] hams who lived in Laurelton, New York
1955-1970. Rob Brownstein, NS6V, 3881 Winkle
Ave, Santa Cruz, CA 95065.

[t Masons and QOvder of Eastern Star members
in Michigan, for starting a newsletter and net,
Send QSL card to Wells Chapin, W8GI, Michigan
Masonic Homes, 1200 Wright, Alma, MI 48801,

I.] anyone who writes music, for forming a

musicians net on 2 meters. Bill Copeland,
WB6RVE, PO Box 63, Perris, CA 92370.
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Hints and Kinks

Conducted By Bob Schetgen, KU7G
Assistant Technical Editor

A DOUBLE HALF-WAVE LOOP
ANTENNA

[Here is some modern information on an
interesting antenna that has been in The ARAL
Antenna Book tor years.—Ed.]

] Fig 1 shows an effective, easy to build and
inexpensive HF antenna. The plans are from
an old issue of QST that 1 bought at the
Wheaton Community Radio Hamfest in
1984." The more I read about the double half-
wave loop, the more interested [ became; so
I decided to give it a try. This antenna can
be built for any band (see Table 1), but [
decided to try it for 15 meters, because of the
convenient size. Table 2 is a materials list for
the [S-meter antenna. Because the antenna is
%5 inches wide, [ suggest that it be assembled
outdoors. The necessary materials can be
found at most local hardware stores,

For 15-meter operation, the hoops should
have a circumference of about 22,1 ft, with
a 3-inch end gap. Each loop is made of
Y4 -inch (1D) copper tubing. Some snug fitting

Fig 1—A photo of KASLYR’s completed
loop antenna.

clear-plastic hose is forced over the hoop ends
to maintain the gap (see Fig 2). The circles
are mounted so that the hoop gaps line up
with each other (see Table 1).

The two circles are mounted parallel to each
other and separated 1.0 inch for each meter
of wavelength at the operating frequency
(1 ¥ 15 = 15 inches). PVC tubing
(l4-inch ID), a few tee fittings and two
electrical-junction-box covers form the hoop-
support stricture (see Fig 3). Steel pipe flanges
are used at the center of the spoke assemblies,
and also on the 1%-inch mast pipe.

The hoop-support structure may appear
weak, but it is not. Since [ Hive in the windy
Chicago area, [ know how strong an antenna
must be to survive adverse weather. The PVC
structure is flexible, lightweight, durable and
wind-resistant,

| wasn't sure how to construct a 72-(
twisted-pair feed line, so I came up with a
different feed method using 52-0 coax. At the
suggestion of my brother Tom, WBIEAW,

1). Reinartz, W1QP, “'Concentrated Direction
Antennas for Transmission and Reception,”
@ST, Oct 1937, pp 27-28,
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Table 1

GAP

Dimensions for the Dual Half-Wave-Loop Antenna WACING} —~ B
R e
Frequency CGircumfarence Spacing Gap Diameter e
(MHz) {Fti {Inches) (inches) (Ff) ST T
1.80 260.00 160 33.33 82.76 T r ""i
3.75 124.80 80 16.00 30.73 (r.-" "
7.15 £5.45 40 8.39 2083 ’}
10.07 46.45 30 5.96 14.79
14.18 33.02 20 423 10.51 g et
21.23 22.05 15 2.483 7.02 T
24.94 18.77 12 2.41 5.97 IR
28.85 16.22 10 2.08 5.16
52.00 9.00 & 1.15 286 o Tm BALUN
146.00 5.21 2 0.41 1.02 STATION
Table 2

Parts List for KASLYR’s 15-Meter
(21.150 MHz) Bual Hal{-Wave-L.oop
Antenna

Dascription

3 Ya-inch PVC pipe (10 sections)

Ye-inch PVC teas

2 34-inch pipe to “-inch PVC

connectors

2 4 x 4 x 1/8-inch steel plate
{cover from large electrical junction
box)

%4-inch pipe flangses (steel)

1Va-inch pipe flange (steel)

Sliding copper clamps to fit around
copper tubing (may be fabricated
from 3/8- by 6-inch strip of copper
flashing)

Plastic tubing to fit snugly over ends
of copper hoops

Ya-inch ID soft copper tubing

121 batun

1 Can of PVC-pipe cement

Assorted no. 8 hardware

4 No. 10 nuts and boits (for 1¥-inch

pipe flange)

A =4 D)

there is a 111 balun between the antenna and
the coax. I determined the correct feed-line
attachment points while exciting the antenna
with a dip meter. The best setting was about
12 inches on each side of the balun. The SWR
is low, and the antenna scems to have good
directivity,

The major radiation lobe occurs on that
side of the antenna closest to the current loop
{feed point). [Visualize the major lobe by
imagining an artow drawn from the open
hoop ends, across the middle of the circle,
—Ed.] Signal reduction appears in the
opposite direction. The field-strengtih gain in
the forward direction appears to be about
28%, compared to a dipole. The front-to-
back ratio seems to be about 6 dB.

Qu-the-air performance is good. My rig is
a Ten-Tec Century 21 that provides 60 W to
the antenna, which is mounted at 20 ft. I used
# “Green Mountain® vertical antenna for com-
parison. (It has four radials 65 ft long and 15
radials 30 ft long.) The loop works well on
stateside contacts. My first DX contact on the
new antenna was YSIJBL in Salvador,
followed by ZFICA in Cayman Islands;

..., 6" |LONG
PLASTIC HOSE

o
g-— N & SCREW

|
= STAR WASHER

XS e 38" WIDE COPPER SHEET
FOR ADJ GONTAGT POINT

i WASHER

= HUT

H
'
{
{

Fig 2—Construction details of the individual
hoops. The plastic hose must fit tightly
over the copper tubing in erder to hold the
ends in place (A). Make two sliding clamps
to feed the antenna (B). {Use stainless
steel hardware to prevent corrosion.—Ed.]
Place one clamp on each hoop, and
position them on opposite sides of the
hoop center line {also sea Table 1).

QEILYA, Vienna; UA3AJ, USSR; VOI0S,
Newfoundland; and JASJTE, Japan. These
contacts did not all occur in one day, but I can
sure hear a difference between the performance
of the veriical and the loop! —D¥ck Kaitchuck,
KASLYR, Des Plaines, lilinois

MOUNT AN INVERTED V ABOVE
YOUR BEAM ANTENNA

{3 Qur lot is small and nearly filled with
house, patio, walkways, driveway and so
on, Thus, there is fittle choice in the
selection of a low-band antenna—we put
up a trapped, inverted V for the 40- and
80-meter bands. It was placed in the usual
way, below our triband beam with the apex
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at about 45 ft. Lackluster performance
prompted us to strive for improvement.

Why not mount the V above the beam?
Any additional antenna height should help.
A fittle trigonometry provided the following
information: If the angle, «, between the
antenna wires and the mast is at least 45°,
and if the apex of the V is mounted above
the center of the bearn by at least the turning
radius (plus a little extra height and/or angle
to allow for wire droop and wind sway)
there should always be clearance between
the two antennas (see Fig 4).2 The V-mast
mount must allow the beam to rotate while
the V antenna stands still.

A pair of Vs, oriented perpendicular to
each other (sea Q87T, Aug 1982, p 45;
Nov 1970, p 17), would guy the extension
mast quite nicely. Unfortunately for us,
that setup would place one of the V legs
right over our neighbor’s bouse. We didn’t
even ask; instead, we angled the two legs
somewhat, in the horizontal plane, and
used a third guy (broken up into non-
resonant lengths with insulators) to support
the mast. Since we wanted to lift the
1% x 18-ft extension mast to the top of
the beam mast manually, we chose
lightweight aluminum tubing as the best
material for the extension. Our feed point
and the guy line is mounted on a PVC
assembly that rotates freely inside the top
of the extension mast {see Fig 5).

The end-support ropes are tied to con-
venient trees. The V apex is about 70 ft high
(over A/4 on 80 meters!), and the ends are
about 30 ft high. The entire antenna is now
above the house and the high-voitage ends
are safely elevated. The rotatable array
seems more stable in high winds because
of the guyed extension mast, and beam per-
formance is unaffected by the V antenna.

With this improvement, the "BDN DX
tally has soared from 16 to 37 countries on
75 meters! So try giving your inverted V a
lift!l—Martin, W6BDN, and Daniel,
N6BZA, Levin, Menlo Park, California

YKeep in mind that an apex angle of 90° is
suggested as a minimum. The optimum apex
angle for an inverted-Y antanna is about 1200,
if possible, make the extension mast shorier, and
elevate the dipole ends mora.—Ed ]

“— Fig 3—0ne spoke of the PVC-pipe
hoop-support structure. Use iwo no. 6-32
screws, nuts and lockwashers to fasten
e@ach spreader arm to the appropriate steel
plate. Four similar sets of no. 6-32 hard-
ware fasten the %-inch flanges to the
plates. Use no. 10 hardwars to fasten the
bottom plate to the 1%-inch flange, All
arms are similar except for balun and feed-
point details. Mount the balun on the ver-
tical PVC strut closest to the feed point.

Fig 4—Proper ¢hoice of the critical
dimensions, h and «, atlows one fo
successfully place a wire antenna above a
rotatable array. (The turning radius of the
rotatable array is the variable, r.) Allow
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Fig 5—Details of the
WEBDN/NEBZA extension-mast
cap/balun assembly. See The
ARRL Antsnna Book, 14th adition,
p 4-8, for construction details of a
1:1 balun transformer.
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Technical Correspondence

Conducted By Paul K. Pagei, N1FB
Senior Assistant Technical Editor

The publishers of QST assume no responsibility for statements made herein by correspondents.

MORE ON ALC

i1 The “*untested”’ ALC circuit for cathode
driven amnplifiers is perhaps not as untested
as Mr Mandelkern believes.! The circuit
appears to be a simplified version of the one
shown in Fig 1, developed by Jesse Riley,
WASAIN, for use in the MLA-2500
amplifier. Riley noted in his Ham Radio
article iwhich Mandelkern references in his
July QST article} that he adapted the scheme
from un ETO circuit. >

A few notes on the circuit of Fig | may be
useful to others thinking about replacing RF-
driven ALC circuits with grid-current-limiting
circuits. The premise of protecting expensive
amplifier grids from excessive current is
sound. However, ALC is not a cure-all for
every possible destabilizing condition in linear
amplifiers. Fitst, consult the tube manufac-
turer’s rating sheet for proper figures on
maximum operating grid current. Some
amplifier mamufacturers list only the ubsolute
maximum grid current allowable, which may
not vield stable operation. Choose the input
resistor {or network) to vield threshoid
transistor (Q1} operation at the maximum
operating grid current.

An overlooked feature of these circuits is
their tendency to operate like switches unless
loaded. Although Mandelkern notes that the
driving transmitter ALC control circuit tends
to control overall operation, the ALC circuit
huilder can _controf, to some extent, the
relationship of ALC action to grid current
above threshold, The (Q2) pilot lamp used by
Riley, or the LED that [ prefer to use, affects
the operating characteristics of the circuit.
Without a load of about 15 mA, the ALC out-
put goes from 0 to — 8 V with a change of
5 to §0 A in grid current. The loaded circuit
requires mote than 20 mA, thus invoking
ALC action more slowly within safe operating
limits. Unfortunately, equipment limitations
prevent me from evaluating the significance
of these factors.

These and other current-limiting circuits
should be tested to see their effects on linearity
and overall transmitter/amplifter operation.
Wherever the grid-metering circuits might
firnit the generation of a 0.6-V transistor
threshold potential, it might be possible to use
a sensitive op amp to elevate the voltage
across a meter shunt to the proper level for
ALC action at maximum operating grid
current. The device should be immune to

destabilizing effects of its environment within -

the amplifier. In any event, 1 suspect (without
the equipment to verify the claim) that slight
finearity losses, the need for circuit protection
from RF, and other effects, would be heavily
compensated for by protection from tube
destruction and flattopping. Moreover, the
concerns registered by Mandelkern about

1M, Mandelkern, “*ALC For Triode Amplifiers,”
Tachnical Correspondence, QST, Dec 1986,

pg 46-47. X

2), F. Riley, “‘Improving Amplifier ALC Circuits,”
Parts 1 and 2, Ham Hadic, Aug 1984, pp 40-44,
and Sep 1984, pp 52-56.

3M. Mandelkern, “ALC  for Class AB,
Ampliflers,” QST, Jul 1986, pp 36-39 and 47.
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SPECIFICATIONS

Flg 1—Girid-current-limiting ALC circuit suggested by Riley (with modifications). it Is
intended for use with a pair of 8875s using a maximum operating grid current of 80 mA.
1 and Q2 should be capabie of safely passing at least 500 mA.

loading the ALC circuit seem to be overcome
in at least some (and I suspect most) current
solid-state transceiver designs, which, because
of the use of op amp and similar control
amplifier designs, seem to require only an
ALC voltage at minimal current for
operation. A review of transceiver ALC in-
put circuits currently in use might also be
enlightening.

Incidentally, even if one uses 2 circuit like
this with an ALC-equipped trans-
mitter/transceiver, Pittenger’s current-trip
circuit should be used as a backup.* It should
be set somewhere between maximum
operating grid current and maximum safe
(nondestructive) grid current. At the price of
power tubes, a few transistors and a small
relay make a good investment. New
developments in power tubes and their
economics seem to suggest that the time is ripe
for qualified investigation aud the use of new
circuits using the best techniques.~-f.. 8.
Cebik, WERNL, 2414 Fair Dr, Knoxville, TN
37918-2321

AC-OUTLET POSITIONING

[71 Doug DeMaw’s article, ““A Ham-Shack
AC-Outlet Strip with Filtering,” is
interesting.* Because he was using snap-in
receptacles requiring a square hole, they could
have been oriented differently to accom-
modate those darn right-angie ac-power
cords. These cords are used on many pieces
of equipment from refrigerators to calculators
and typewriters. As you may have discovered,
the standard ac-outlet with two receptacles

4). Pittenger, “An All-Band, 1500-Watt-Output
8877 Linear Amplifier,” Parts 1 and 2, QST,
Sep 1986, pp 15-21, and Qct 1986, pp 20-26

and 37.
5P, DeMaw, ‘A Ham-Shack AC-Outlet Strip with
Fiering,” QST, Dac 19886, p 25.

will accept only one of those power plugs.
Usually, a person will insert the plug into the
{lower receptacle in order to allow the insertion
of a regular plug in the other receptacle.
The power strips used by the Canadian
Broadcasting Corporation all have the

REGULAR
POWER STRIP

IMPROVED
FOWER STRIP

RIGHT -ANGLE
POWER PLUG

-L—e‘ulsx-: HOLDER

1~ ON/OFF SWITGH

SUGGESTION FOR
THE DEMAW POWER
SYRIPBITHE INTERNAL
WIRING WOULD HAVE
i BE ALTERED TO
ACCUMMODATE THIS
REARRANGEMENT. 1

Fig 2-—A slightly different orientation of ac
power-strip receptacies allows the insertion
of two right-angle power cord plugs.



receptacles oriented so that the ground holes
face the side of the box {see Fig 2). At least
one company in Canada manufactures such
power strips.—Rene Beaudry, VE3JKR, 983
Garen Ave, Ottawa, ON K1G 278, Canada
An ad in the February 1987 issue of Modem
lactronics (p 94) teatures the Zapstar. The
Zapstar is a 5-outlet surge-protection filter with
EMI/RFi filtering. This outlet strip has the
receptacles mounted as described by Rene.
Zapstar is manufactured by Severts-Zorman
Engineering, Inc, 7144 W McNab Rd,
£t Lauderdale, FL 33318, tel 800-624-8189. In
Florida, call 305-722-7770. Price: $59.95.—Ed.]

REPLACEMENT DETECTOR

(1 T have a circuit to replace the peak detector
used by Steve Stuniz in his Atari CW
interface.* This circuit is much simpler than
the original, and on occasion has enabled the
computer to dig CW out of the noise that even
1 was having trouble with..

Steve’s circuit has problems with QRN and
even the noise floor when you use a receiver
with no provision to disable the AGC. 1 tried
the original peak detector circuit with a Drake
R-4C equipped with good CW filters, and the
circuit still performs poorly. Every burst of
static is interpreted by the computer as a high-
speed CW signal. The computer then averages
this and thinks that the speed has increased.
It takes a couple of letters for the computer
to get back to the correct speed, and by that
time, another noise crash upsets things again.
The peak detector works ouly for extremely
good signal-to-noise ratios, and if there is
QSB, you must compensate by using the
audio gain control because the peak detector
works best with the AGC off,

'The circuit I use is shown in Fig 3. The 567
PLL is available at Radio Shack (276-1721),
and the rest of the components are generally
obtainable from one’s junk box. The lock-in
{requency is inversely proportional to the
product of R x C1. [f you use a CW filter,
it would be wise to tweak the lock-in fre-
quency to the center frequency of the CW
filter,

I ordginally saw this idea in Ham Radio
magazine.’ The circuit can be vsed to key a
code-practice oscillator, thus eliminating

%3, Stuntz, “A CW Receive Program for Alari
Computers,” OS7, Mov 1985, p 51. Also,
Feedback, QST, Feb 1986, p 53,

F. Marcellino, “'CW Regenerator for Amateur
Receivers,'' Ham Radio, Oct 1880, p 64.
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Fig 3—A PLL detector for CW. Adjustment
of the R1C1 product changes the lock

trequency. Resistors are %-W units. DS1 is
an LED.

QRM and QRN. Anyway, this detector is
much better than the peak detector, and {
thought others might like to experience the
improved performance.—Rob Frohne,
KL7NA/WS, 1320 Palmer Dr, No. 311, West
Lafavette, IN 47906

TVI—ANOTHER APPROACH

(21 ¥ found K. C. Jones’s item about a VCR
curing (instead of causing) TVI most
interesting.’ I’m a bit surprised, since VCRs
are notoriously susceptible to TVL. The hint,
however, brings out a point that seems to have
been overlooked when discussing cures for
TVL. That is, what really needs to be
addressed is the C/1 (carrier-to-interference)
ratio; simply put, the desired to undesived
signal ratio. As a rule of thumb in the CATV
world, a C/1 ratio of 50-60 dB is usuaily
sufficient to keep the undesired signal from
being noticed, although the ratio can be as
little as 35 dB, depending on many factors.

Think for a moment of the ramifications
of this ratio. There are three ways to achieve
a good C/T ratio: Increase the level of the
desired signal (as did Mr Jones), decrease the
level of the undesired signal, or do both—
simultaneously, if possible. Which method is
the best and/or easiest to effect depends on
which frequencies are involved, and where the
undesired signal is being introduced, to
mention two factors,

What | really want to point out is that hams
shouldn’t consider only the trapping route
when combating TVI. They should also
investigate the enhancement route, Naturally,
you would want to use a TV-signal amplifier
that’s well shielded so as to avoid causing
interference to the amplifier with the ham
gear, Or vice versa.

To illustrate the value of the *“don’t raise
the bridge, lower the water”” concept, I had
some TVI when first hooking up TVs and
using my Radio Shack Color Computer and
C64 in the shack. Installing all sorts of high-
pass filters had little positive effect. [F
anything, the TVI] seemed to get worse.
Finally, I removed all the filters and installed
a $15 10-dB amplifier (VSA-10-550), available
from Viewsonics.” (Viewsonics is a well-
known name in CATY, s0 1 felt safe using
their product.) Voild! Problem solved!

What 1 think happened was this: I wasn’t
reducing the level of the unwanfed signal with
the filters becaunse the unwanted signal was
being introduced after the filter {or riding over
the filter~~a common problem), But | was
attenuating the desired signal, thereby
lessening the C/1 ratio. Adding the amplifier
brought the C/1 ratio to a value sufficient to
eliminate the TVI, since the [ part wasn't
being amplified.

Hopefully, this information may prove
useful to someone battling the TVI scourge.
Since the amplifier mentioned covers the FM
broadcast band, this procedure may help
solve such interference problems as well.
—Bob Wanderer, KT2D, PO Box {159,
Pompton Lakes, NJ 07442-0159

8K, Jones, “'Flash! VCR cures TVIL,” Hints and
Kinks, QST, Dec 1986, p 45.

*Wiawsanics, PO Box 38, Jericho, NY,
{al 800-845-7600 or 516-921-7080.

Note: All correspondence addressed to this
column should bear the name, call sign and
complete address of the sender. Please include
a daytime telephone number at which you may
be reached it hacossary. L]

Feedback

I The following information was omitted
from the caption for Fig 3 of Wes Hayward’s
“A Unified Approach to the Design of
Crystal Ladder Filters,” May 1982 QST,
pp 21-27: D1 is a hot carrier diode, type not
critical. L1 (95 gH) is 15 turns of no. 28 enam
wire on an Amidon FT-37-43 ferrite toroid
core. T1 (4:1 impedance ratio, 42 zH per
winding) is 1( bifilar turns of no. 28 enam
wire on an Amidon FT-37-43 ferrite toroid
core. QI through Q4 ars 2ZN3904 or ZN22I2A,
transistors. Y1 is the crystal under test, 2 to
10 MHz. oL

New Products

TEXPRO SNAP-ON-CHOKES

[J TEXPRO Snap-On-Chokes introduce a
novel form of construction to simplify the
application of an anti-interference technique
that has long been appreciated by the experts.
The device is a common-mode choke that
reduces radiation from the currents associated
with cables acting as transmitting or receiving
antennas—even shielded cables. It can be used
in place of a balun at the antenna feed point.
it is effective with domestic radios, TV, audio
equipment, computers and communications
systems.

‘The Snap-On-Choke consists of a two-piece
ferrite core and a plastic clamp that can be
disassembied, then reassembled around a
cable or cord. Its performance is similar to
that of toroidal ferrite cores, and is effective
aver the 0.5- to 200-MHz {requency range.
The choke can be clamped onto cables with
a diameter of up to [0 mm, or many turns
of thinner cable can be wound within the
opening. A number of chokes can be snapped
together if necessary. Use of the choke does
aot void the eguipment warranty.

Distributor: Computeradio, Box 282, Pine
Brook, NI 07058, tel 201-227-0712. Price:
Single choke, $4; package of 4 chokes, $15.
Add $2 for shipping and handling. Supplied
with specification sheet and installation
instructions. 1f not satisfied, you may return
the chokes within 30 days for a refund, less
shipping.—Bruce 0. Willigms, WAGIVCs—
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re you one of the lucky ones who
A hold an Amateur Radio license?

Congratulations! You have a lot of
fupny, interesting or even incredible
surprises ahead of you.

My first surprise with ham radio was
passing the exams at the FCC office in
downtown Atlanta, Georgia. That was in
January 1977, half a year after my take-
off to the United States. 1 had the great
luck of being one of the 400 or so exchange
students from DL on the year programme
1976/77. When 1 landed in Atlanta on
July 28, 1976, | knew I had a beautiful and
interesting vear ahead of me.

Six dull weeks passed as | waited for my
license and call. 1 had almost given up hope
of ever getting the ticket, when my *‘mom”’
(host mother}, Joana, one day came to
school to bring me that long-awaited,
suspicious-looking envelope. I remember she
popped into the chemistry lab waving the
envelope and saying, ‘*Isn’t this the thing
you’ve been waiting for?"* Dear Joana! She
knew what I had gone through, Opening the
envelope to check for your call is a feeling
at least as dazzling as opening presents on
your birthday. (Later, I found out that there
is no need to open the envelope—you can
see your call on it!) That was the day Chri-
stoph Janker became WD4CPK.

The setup at my home in Dunwoody,
Georgia was nothing big—an HW-16, an
electronic keyer and a dipole. But it was a
big thrill to be on the air for the first time,
and [ was surprised how well I did get out
on 40 meters. The first night I worked FO8,
and the next couple of days half of Europe.

Time came up for the pext surprise. I
found out about the Georgia Tech Radio
Club, joined in, and was invited to operate
their station, W4AQL, which means busi-

42 05T~

ness: A KWM-2A,, a 30 51 linear, the Drake
twins and a 6-element beam helped me to
work DXCC in a couple of months.

Now, don’t get the impression that I was
only hamming all day. In fact, operating at
W4AQL always proved to be a bit difficult.
First thing [ had to do was get downtown
with the bus system, then take a walk of a
good mile, pick up the station keys at the
police station, and finally spend the night
in the shack (and sleep on the floor or on
a couple of chairs). But it was worth it.
20 meters usually was in good shape, and
I was able to talk in German to many DLs.
I'm glad I had that practice—! was about
to forget my native language.

With all the other activities I was in-
volved in, the vear passed very guickly.
Suddenly, 1 found myself in the last week
of my stay. I tell you, a year isn’t that long
at all! Although I had to get organized for
my departure, [ reserved a weekend for the
last night at W4AQL.. Not in my dreams
could [ have imagined what was going to
happen that night.

As usual, | was on 20, looking for some
friends to say good-bye to and work some
last DX from stateside. Around 3 AM
EDT, I started to get tired. Fortunately,
some nice guys from VK kept me awake
with very nice and long QSOs. The last
one listed in my log that night was VKTOH.
I turned the dial up and down a couple
more times and was ready to hit the big
switch when I heard a strange signal on
14,251 kHz. That was at 4:20 AM EDT.

1 knew there was something unusual
going on, but the signals were barely
audible. I called in and had the message
repeated several times, but I just could not
read it completely. Great luck that Tom,
YVSTK, came up on frequency. Hehad a

My Stay

in the USA

A German exchange student
remembers his visit stateside—
and the role he played in a

ham radio rescue.

By Christoph Janker, DF3TJ/KF4KT

Lanaustr 8, [3-5300 Bonn 1
Fed Rep of Germany

little better copy, and it became clear that
the signals came from the 91-ft
Panamanian ship Rhinoceros, which had
sprung a leak about 200 miles south of
Jamaica. The ship’s captain was using the
ship’s license number, HP 3422, as a call
sign. He told me he had a VHF marine-
band radio on board, but was unable to
contact anvone with it. Immediately, 1
alerted the FCC monitoring station in
Marietta, Georgia. They came up on
frequency to listen and notified the 7th
district Coast Guard Search and Rescue
Headquarters at Miami.

About 15 minutes later, the first Coast
Guard station came up on freguency:
“WD4CPK, this is NMA, November-
Mike-Alfa Coast Guard communications
station in Miami, Florida.” Unfortunately,
they could not copy the mg.nals from the
Rhinoceros at all, so we had to relay all the
upcoming information to them. The ship’s
captain told us he was coming from
Barranquilla, Colombia and his destination
was the Canal Zone, but he was not able
to tell us his location—the ship’s navigation
istruments did not work. The need for a
direction-finding net became apparent.

After all important information had
been passed, HP 3422 was asked to stand
by and report only every 15 minutes to save
battery power. All the Rhinoceros crew
could do was wait to be rescued. But at
least everything was under way. A C-130
Air Force rescue plane had been dispatched
from Albrook AFB in the Canal Zone, and
the Coast Guard direction-finding net was
pinpointing the Rhinoceros every time it
reported.

(continued on page 45)



Plan of Action Tested

Simulated Emergency Test Results, 1986.

By Steven Ewald, WA4CMS

Assistant Public Service Manager
he 1986 ARRL Simulated
T Emergency Test afforded radio

gmateurs throughout WNorth
America the opportunity to prepare for the
unexpected emergency. Setting goals, con-
tacting served agencies and practicing
emergency-communication procedures
were all on the agenda around the third
weekend of October 1986. The resulis are
highlighted here, and represent the efforts
and imagination of the Amateur Radio
Emergency Service, the National Traffic
System and many other radic amateurs
active in public service,

SET Goals Set the Stage

The Falmouth Amateur Radio Asso-
ciation {(Bastern Massachusetis) exercised
a little imagination in their 1986 Simulated
Emergency Test. Emergency Coordinator
David Lovering, NICLC, recounts the
weekend:

*“We wanted to try something different
this year. We were asked by the local
hospital to provide emergency communi-
cations for them during their annual emer-
gency certification. This year’s simulated
test was a ‘school bus accident’ in which
several children participated as ‘victims’
and were actually transported to the
hospital by ambulance with all of the
attendant ceremonies.

““Qur goal was to try packet radio as a
means of providing the hospital emergency
room staff with personal information
about the victims prior to transporting
them to the hospital. One packet station
was set up with emergency power at the
‘accident’ site, while another was set up in
the hospital emergency room. Communi-
cations were first established through the
local digipeater and then direct. Health-
and-welfare messages were also handled via
packet through the digipeater.

“*This vear’s SET accomplished at least
two major goals: (1) it provided the local

} T

Max Blood, N4CVYV (foreground}, gathers
weather information with help from John
Laing of the National Weather Service
while a simulated ice storm hits
metropolitan Atlanta during Georgia's 1986
Simulated Emergency Test. (Metaphor, Inc
photo)

amateurs a chance 10 {ry a new meditm in
an emergency situation. (2} It demonstrated
the usefulness of packet and the resource-
fulness of local hams to the hospital emer-
gency staff. The hospital staff was amazed
at the reliability of packet and the oppor-
tunity it presents. We were able to send
information to the hospital about the victims
before the Emergency Medical Technicians
and ambulance arrived on the scene!”

A Stormy Scenario

The radio amateurs in the tristate area of
West Virginia, Kentucky and Ohio worked
in cooperation with the National Weather
Service during the 1986 SET. On October
21, the Tri-State Two Meter Net was called
into operation over the KK4Y repeater. A
simulated weather emergency was in
progress. Net Manager and Emergency
Coordinator KZ8Q of Wayne County, West

Virginia, analyzed the situation:

“We were informed via the statewide net
on 75 meters that severe thunderstorms were
brewing between Lexington, Kentucky and
the Ohio Valley and had 68-mile per hour
winds, ¥4-inch hail and possible tornadoes.”
Soon after the simulated alert started, over
25 stations had checked into the net. Liai-
sons with the National Weather Service and
NTS nets were on duty, Emergency Coor-
dinator KZ8(} continued to build the net-
work by assigning stations to recruit radio
operators in western locations to act as
weather spotters during this simulated alert.
“All in all, a total of 47 stations were on
board the Tri-State Two-Meter Net or in
contact by liaison stations. Their locations
ranged as far north as Meigs County, Ohio,
as far south as Martin County, Kentucky,
as far west as Covington, Kentucky and as
far east as Putnam County, West Virginia.”’

The Results Are In

The Simulated Emergency Test results
are organized in two main categories:
National Traffic System and ULocal
Activity. The National Traffic System
includes Area and Region Nets and
Section/Local Nets. These results were
reported by Net Managers. Local Activity
shows the work of the Amateur Radio
Emergency Service as reported by local
Emergency Coordinators and District
Emergency Coordinators.

Each entry’s total score was based on a
preannounced point system. Point values
were assigned to a variety of categories and
exercises related to emergency communica-
tions. SET participation, operating
emergency-powered equipment, exchange of
SET traffic and interaction with communi-
ty and service agencies figured prominently
in the scoring guidelines. Since ARES and
NTS are separate divisions of Amateur
Radio public service, ECs and Net Managers
followed different scoring guidelines.

1986 ARES Analysis

1986 1985
Tatal ARES Membets Reported 15404 14,833
Members on CW 8,158 7,597
Members on VHF 13,923 13,338
Emergency-Powered (HF) 3,363 4,492
Emargency-Powered (VHF) 10,348 10,395
Members Mobile (HF) 3,835 2908
Members Mobile (VHF) 13,032 12,908
Net Sessions/Drilis per Year 18,676 18957
NTS Liaison 273 260
RACES Liaison 233 215

1986 SET Top Ten

% Change Local Activity Total Total
+3.15% Foints Section/Local Nats Points
+7.33% 1) Ghio 8245 1) COhio 5668
+4.38% 2} Indiana 3944 2) indiana 2858

~33.57% 3} Eastern Pennsylvania 3874 3) Florida 2338
- AT% 4) North Carolina 3287 4) California 1472
+31' 87% %) Southern Florida 2465 5} North Carclina 1250
+‘97'% 6) Georgia R157 6} Maryland 1223

- 1‘ 47% 7} Maryland/PC 1952 7) linois 1108
-5% 8) Orange ) 1805 8) Alabama 1038

+ 9) Northern Florida 1264 3} Connecticut 9499
+8.3% 10} Westarn New York 1147 10} lowa 897
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National Traffic System

Area and Region Nets

Reporting
Cycles One and Two
Fotal
Net Heporter  Ponts
Easlem Aran WHAPNY 20
Contral Arsa WEKLY 149
#nd Reglon  WaxD 54
ad Region  WAITHT b6
5th Hegios WEBYDD 243
7th Region  WETWOW 182
8th Reglon KABCPS 185

Cycles Three and Four

Facific Aran  W7EP
ond Begion  WaMTA
4th Ragion K&JST
gih Regeons  WEINH

176
143
03

a3

Section/Local Nets

Net
Alabama

Alabama Trafhe
Net M

Arlzons

Yarde valley
ARES Net

Catitornin
Amadore Ge ARG
Yanning!
Baaument ARES!
HACESVIP
Hemet Valley Z-Melar

Calitorma Net
‘Yermao-Baker
ARESIRACES

Colorada

Northem CGolorado
Tratlic Net

Cannecticut

connecllcut Nel,
Connecticut Phana

Nat
ECARA Emergency
Net
Mittard ARES Nat
Northwest Cann
ARES Nat
Waston
Wastarn Conn Nat

Florida
Emergency Net ot
Wartin Co
Flonda Phana
Tramc Neot
Manatea Go
AAES Net
Marion Ca Emer-
yeney Net
Pingllas Co__
ARESRACES
saminale Go
AHES

Georgia

Daton ARC

GGwinett ARES

Hawaii

Kaugi ARG VHF
Met

Idahe
15RA-Magic Valiey
1ilinols

Chicago Tratfic
Net

Christian Co
Nat

44 057=

Net

KJ4MG

[SeTa)

KESNS

WABHFE
NEFXM
HEWX
KDET
wEsl

NeEHI

NeGBE

RIEIR
KA1BHT

KEIVM
WIUWL

WLWV

KAz
WBIGKZ

R4ZK
WEAWYG
WAITOX
WDSPAN
WAGPL

KJ4NK
WAJURT

KHes

WBICYO

KARDX]

WONLX

! Yotal
Menager  Foints

1038

BEY

175

&3

+d

Madison Co
ARES

Sauth Jacksonville
Repeater Nat

Indlena

Gass Co Emerg-
aney Nat
Dekalb Ca
Amataur Net
Grbsen Go
ARES Net
Huntington Co
AHES Mat
indiana Trattle
HNat
L.ake Go
ARES Net
Manon Co ARES
Miamy Co ARES
Pike Go ARG
Parter Co ARC
Tri-State Emar
gancy Net
Whitley Co ARES
Nat

lowa

{iolden Ridge ARC

Hamilten Ca
ARES Net

lows 75-ratar
Natt

Jaspar Co Emer-
gancy Net

Page Co ARES

balk Co
ARES Net

SCAR AHES Net

Wast Caniral lowa
ARES Net

Kansas

Central Kansas
ARG Traffic Net

Zone 5B ARES Net

Kentucky

Konhaky Navice
Traffic Net

Lauisiana
Louisiana Tralfic

Maryland
Howard Co
SET Nat
Maryland Siow
Net
MAVEN
Tri-State 2-Mater
Net
Washinglon Co
2-Mater Net

Massachusetis
Pepparall AHES
Net

Michigan
Flat River Froe
tar All
lonia Co ARES
Net
Lark Net
Thomb Net
Wawne Co ARES
Minnasota
Crgvar-Seolt
< ARES
Marshall Area
Emergency Net
Northern St Lauis
Co ARES
Migsoun
Coopar G Net
Lebancn ARES Net
Worgan Co ARES
Hot
ZAEN

Maontana

Mantana Tratiic
Net

Nebragia
Cheyanne Ca
a-Matar Net
Eastern Nebraska
#Meter ABES Mot
TrStatle ARES
Hot

New Hampshire
Granite State FM
Net

Herthern Co
Emergency Net

Goa Const Emer-
wency Nt

Twin State
Emargency Calt

Westarn Rockingham
oo

New Jersay
Bargen Co Emer-
wency Net

HASX
N9EHN

WaCEy
KAIRNY
KBANR
WABDAI
KiDODU
NaDFU
WOKGE
KasawW
WRGNCE
KAgQsy
KASEI

kARIJB

WABALIL
KAEJP
NeHEP

KIYZ
WERIGI

KDEEQ
NSaxX

KECNM

NAGLC
WENYG

KB402

NSANH

WATQAA

KAy
RASFRE

WaDFw
KGanw

KB1FJ

K8BOG
KABBTR
ARG

WaSIK
NCLH

KDRSF

WooBZIU
WDBGUF
WEBOROT
WBOBHC

Hany|
HNOBE

KFTR

KABAND
KABQDX
NFEN

HELX0
K101
K1ACL
WB1GXM

WAPAS

N2ZBMN

74

o8
181

123
212
415

2
Hs

a3
45

i1t

46

T

12
8

112
k)

urd
foce]

101
100

a5
14

113

Lol

Hudson Co Ares
Hunterdon Co
Traffic Net
Trattic and
Emergency Nat
b} Phone Net

New York

New Yark Public
Cigoralions Nat
GNY/OCAEN Met

Renns Co
ARES Nat

Western Digtrlet
Net

North Carofina

ARES of Forayth Co
Ashe Co ARES
Cantral Caralina
ARS 2-Moter Met
[sgvidson Co
ARES Net
Magon Lo ARES
NG Evpning Net
NC Maming Net
Fiedmont Emers
gency Tratfic Net
Rowan Lo ARES
Sandhillg Emer-
gency Net

Ohilo

ARESIAACES Emar-
gancy Net
Helment Co ARES
Buckeye Net RTTY
Cantral Ohio
Tratfle Nat
CLARC-ARES
£ARA ARES
SBuernseyiticble Go
Harrisan Co ARES
Jacksen Co Trafic
Net
Licking Co Emar-
gency Net
Lucas Co ARES Net
Madina Co Tratfic

Nat
Jhio ARES
Qhia Navics Nat
Chio Single
Sidaband Net
Ohio Slow Net
Ohio Sunrise
Slow Net
Rasanolr ARA Net
Sejoto o Emer-
sancy Net
Tri-Srate Amateyr
Tratlic Net
Trumbull Go ARES
Net
Juscarawas Ca
Yan Wart Areg
Emergency Net
an Wart Emar-
gency 2:-Matar Net
Warren Co
Risaster Sery
Washington Co
ARES Net
Wayne Co Traffic
Net
Wiliams Go ARG
Xon Tratic &
Info Nat

Pennaylvanin
EPA Net
Huntingdon $o
ARES Not
Keystone Phona Net
Lancaster Co Emar-
gency 2-Mutgr Nel
McKaan Go ARG
WPA CW Net

Rhode [aland

Anuidneck Island
Comm

South Carolina

York Ca 2-Meter
Emargency Net

Sauth Dakota

Blackhills ARES
Met

Tennesses
CEYARES

Tuxas

Monday Night Net

Scurry Co Emar-
gancy Net

Sautheastarm
District Net

Virginia

Rap ARES
Bockingham Co
Emargency Net

Vermont

vermont Trafhc
Net

NE2P

WAZFPO
Waon

WB2IDS
WazeULt

WAZZYM
WB2OWE

NAME!
N4JRE

WRAFX
K45WN
KaJHF
WhaWl
IWB4HRR

WE4HRR
WE4AOK

KAQWE

KBJYF
NBEYFD
WBEK
NBEFB
“HEJCT
‘WHBPHL
WBETRK
KGBXS
Kpaxl

KABRBO
WRsOYW

KABDIZ
NaGaL
WDBKBW

WHBJGW
NBAEH

KAHGSY
WanN

WABNRC
HEFWA

KASWMD
KABHGU

KBLMN
woaMmLy
NOFEB
NRCSM

KagCGE
[l 11

WOEPWS

AAJHE

WAIDRBW
NIEMD

WAJHLF
WHICLW
WABUNX

W1JFF

KBSBZA

WaBLsC

N4LZH

AWV
KEGIW

NDSF

As4GL
WAJZC

K730

114

02
84

13
k)

174

TR

127

18
46

a6

B2

in3

WiKCO Simulatad
Emergency Net

Wastkington
Clack Co ARES
Met

Thurstan Co Emer-
gency Sarvice

Went Virginiz
Harrison Co
AMES/RACES Ne
Téylor Lo WA Net
Wast Virgina
Vdast :;'lrnlnia
Phone Nat
Wisconsin
Erown Co ARES
Mat

Calumat ARES
Girasn Fox ARES

Local Activity

Araa

VE

Amboita
Lalgary

Lmnfania

KemprviitesMorrickvilla
Yurk Region

1
{nmacticut
Danhury
District 1
Giastonbury
(3oshan
Miltord

NE sonn

Fastam Massachusalts

Falmouth
Pappareli

Maing

Aroostook Co
Hanenck Co

Naw Hampshira

Northern Co

Saacost Regionf
Stratinrd Clty

Soathy Weslam
igtrict

Westivn Fockingham

i

fhode isiand
MNewport Co

Varrmont
Canzan
Chittanden

?

Enztorn Now York

Columbla Lo
Rennselasr Ua

New York Cilye

cong island
Juwnship of Babylon
Wastern Suffelk Ca

Mortharn New Jersay
Bargan Co
{:hatham Borough &
Tewnship
Englowood
Hunson Co
Hunterdon Ce
HManmouth Lo
Maomis Ta
Northem New Jorsey
Passaic City

Kactherr New Jersey
Clumberfand Co

Westomn Naw Yok
Chemung Co
Lhananga Cly
Uelaware Co
Jatlerson Co
Lewis <o

Monree Lo
Qnondags Lo
Ciswago Co

Ydlas Ca,

3

fastam Pennsyivania

Berks Co
Qiatrict 1

NELA

WEAGYH
Kauay

FHQEW
WaYP

WEBNFAK
KHOP
KABVOA

Reporter

VERAFD

VEIGNW
VEIKDS

NAIC
_UIQ
]
FATIVN
WL
KETVM

MICLS
WIHCP

WATYNT
AKTW

KO
YWAIPEL
WRIEKM

FAPAS
WAJFF

WALIWVY
NBTA

HAZMAYJ
YIRZLY M

FLEAX
WagzDd

N2FJU

WaUH
W20C
W2KB
NE2P
WeZEF
WEB2VUF
N28MN
N2OXP

WAZEUX

WAQUT
K2y
WRTFL
Ka20TE
WAZOEP
N2EH
WASPUU
kyaF
WATIKX
|

WHAIFPL
KAIDVY

158
142

i
s

fatal

Section

Poits otal

1

Fd
Rt

188
118

158
124

85

149

A

1494
it

1531

Rl

14%

k)

e red



digirict 2
DIstrict §

Marglanc/i

Allagany Lo
Jattmore Cy
~alvert Co
“raderick Co
Howard Ca
Kent Co
Somerset $o
5t Mary's Co

WVastern Fannsylvanig
Allagheny Co

Stler Go
Huntingdon Co
McKean Lo
Nashington Co

g

Alabama

Macon Co
Margan Co
Tuscatooss Co

380rgia
Gatoosa
Chatham
Chorokee Co
abb Co
Fulton North
GEMA,
Gwinnatt Co
Morgan Co
Netional Waathar
Sarvica
Fed Tross
Whitlield Ca

North Cerokng

Agha Co
ieaufort Co
Cabarrus Co
CGatawba Lo
Clay Co
Javidson Co
istrict “E"

i dgecombe Lo
Forsyth Co
L.ee Co.
Macen Co
Moore Co
Nashk Co
Pasquetan Co
Fehron Co
Foik Co
Rowan Lo
Seotland Co
Wake Ca
Wayne Co

Northern Florida
Duval Co
Marlon Ce
Crange Co
Seminoie Co
Velusia Co

South Carolina
Dorchester Co
Maricn Ca

South Myrtle Beach
York Co

Suuthern Fiotida
Central Brevard

Mapates Co
Martin Co
Pinellas Co

Tennesser
Anderson Go
East Sullivan Co
West Sulliven Ca

Virglnia
fugusta Co
Charles Tty Co
Middlasax Cor
Rockingham Co
¥irginia Northermn
Neck
Virginia Beach

£l
Arfansas
Saxler Co

Loulslana
Caicastei Pansh

diorthern foxaz
Howard Ce

Hunt Ca
McLennan Co
Nacogdoches Co
Scurry Co

klghoma

Oklahoms Contral
Dist
‘Washington Co

WHRZ00B
N3EFW

WIDFW
WEIEFG
WIZNW
KIRXK
WATGAA
WASUJE
KAIMZX
WASLINRIZ

NIBPB
WHILKQ
WAIDEW
WBICLW
NaEKW

KeHJX
NajUB

WASRGOD

WDMFAB
WaF1
KF4TM

WCSC

WBETJ
KB4BZA

WHAWYE
WAIYT
AA4BN
wRax
WAITOX
KAZK
WAGHL

N4LZH
WD4EKA
AA4DL

KA4NWE

WhMew

WEsHLY

WDSEFR)
K2sCy
NpaE
KEVPN
KESZW

KeFM
WRSSZ®

198

o

1

1952

632

407

zist

32087

1284

2465

406

40

804

1144

Sonth Texas

Bexar Co WASANY
Clear Lake KsBY
Southeast District WSCKC
&

East Bay

vallejo KDR&T
Los Angeles

Northwestem District KAYMJ
dvange

Caucha vallay NREP
Riverside Go WASQMW

Riverside District 3 WABHFE
Rivorside Marcom Dist KEWX
San Bernarding Digt 7 WDEBNG
San Bernarding Co

st 10 NeADY
VESCOM District NeGDM
San Diegw
Southarn District WDeCSS
Eastern San Diega Co NENKJ
Santa Barbare
Lampoc MNELFJ
Pacic
Islang of Hawaii WHeBDH
KHES
Maul Co HKHeH
Sacramento Valoy
Amadx Go KESNS
San Francsco
Soroma Co WBOTY
Santa CGigra Valay
Campbell WBEKER
Caparing WABVFD
Palo Afre WASNIL
Salinas Valley ‘WOBEKR
Santa Cruz NEIYA
Sunnyvald WARBAX
7
Arizona
Morth Contral KI7P
Pima Co KiRYW
Khaho
Al N7GIV
Bonner Co MN7HZJ
Cassia Co WATNAP
¥ootenai N8l
Twin Falls Co WEINNG
Litah
Pavs Co NS7K
Urah Co HFaGH
Washington
Clark Co K7GLL
Cowlitz Co NUD
Island Co KATUBW
Jetferson Co KTRBT
Thurston Ca KATNRA
Whidbey Island KABITF
8
Michigarr
lznia Co waLCU
Kent Co KBGO
Livingston Co NOAKT
Monroe Go WAJEFHK
Montcaim Co WEBVWE
Ottawa Co WEABZF4
Sanilag Co WaCUP
Wayna Co ¥
Qo
Allan Co WETY
Anglaize Co KBLMN
Ashland Co AGHN
Halmont Co KaP
Central Ohio WaBKO
Champaigril.ogan HCBNM
Clarmont Go WAATSY
Clinton G WBSTIR
Celumbsana Co K&
Darke WaskZs
Fafield Co WoEPGG
Fayaila Co WDSPHL
Gresna Co NBCYS
GuamseyMoble o WBETRK
Hemitton Co AERL
Hancock Co NBAEH
Hernisen Co KORXS
Highland Ca KBCKY
Hames Co WDaBWY
Huron Co WD8AD)
Jackson NGy
Knox Co KCEWH
Go NEEN
Loran Co NAFRA
Lucas Ca WEBHHZ
Madisan Co KABKHS
Mahoning NOBZ
Marion Co WDSNEE
Meding Co KASDJZ
Mearcar Co WEDN

1077
120
283

2]

196
A0
1o
523
145

7
Lt

nl

153

180
124
149

112

1@

112

k&

Bagg

]

B

1450

158

L]

1805

il

453

112

416

a1g

486

&3z

2

1392

)

Kiaml Co
honigomery
Maorrew Co

Trumbull Lo
Tuscarawas
Yan Wert Co
Warren Co
Washington Co
Wiliams Co

Wast Wirgmia
Hanceck Co
Harrison G
Kenawha Co
MineraliGrant Ca

s
DuPage Co
Laka Co
Madisan Co
Morgan Co
Gook Ce

I

Cass Ca
Nakalk o

Co
E‘i?ly‘s;n Ca
Huntington Ca
v
1ake Co
Maron
Miami Co
Nobla Co
Owan Co
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My Stay in the USA

{continued from page 42)

By this 1ime, communications from the
southern US had faded out completely and
KI1CPF took over the job of relaying
information, and the Coast Guard station
at Norfolk, Virginia had taken the place of
NMA. The next couple of hours were
mostly spent with pinpointing, and I was
quite busy handling messages from the
Coast Guard and the rescue plane to other
stations by landline.

With the morning hours coming up, we
tad another problem: QRM! I'm sure that
none of them interfered on purpose, but,
still, many of us (including myself) have got
to watch the frequency a lot better before
starting to call “*C'(Q.”" It happened more
than once that some feflow called “CQ*’
right on the frequency while HP 3422 was
transmitting and the direction-finding-net
was trying to locate him.

Another problem came up. Apparently,
some hams who have not completely
mastered the English language thought we
were a DXpedition and called us for a
contact.

One great thing is the maritime mobile
net. I asked that net to check to seeif there
was a ship close enough to the possible
location of the Rhinoceros. No luck that
time, but the net promised to keep a watch
and inform us immediately on 14,251 kHz
if they should find any ship that could be
of assistance.

The last signals of the Rhinoceros were
picked up around 11 AM EDT, and the
frequency became quiet in the next hour,
Evervbody was holding his breath. Arvound
noon, an Air Force search plane called in:
“We've found them!”” Rubber rafts were
dropped to the floating crew; the
Rhinoceros had already disappeared.
Finally, the 11 crewmen were picked up
by the American freighter Aquarius at
6:49 PM EDT. They had been in the water
or aboard life rafts for about seven hours,
but all were in good condition and needed
no medical attention. All this happened on
July 17, 1977. What a day!

Thanks to Tim Mallory, WD4EON, for
saving me that day by bringing breakfast.
Lots of thanks to my host family, foana
and Frank H. Welton and their sons, Chris
and Cameron. They were super and macde
Imy one-year stay possible, I will never
forget all this great hospitality and
kindness.

See you on the air stateside!

Since returning to Germany, Christoph has com-
pleted his undergraduate studies and is currently
attending law school at the University of Bonn. He
was elecied to and served in the Kreistag. u local
council, in his kometown of Ravensburg, and was
« member of the Landesschulbeirat, an advisory
council o the Secretury of Education. Since moving
to Bonn to wcitend school, Christoph’s amateur
activities have been on hold, but ke hopes to get

hack on the air soon, with a personal computer, to
have some fun with RTTY. AMTOR and packet.

"]
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Novice

Enhancement
Goes Digital

Now that you're up to speed in the
Novice phone bands, here’s how to
make your first packet-radio contact.
Come on in—the data’s fine!

By David Newkirk, AK7M

ith Novice Enhancement came

“/ new digital communication

privileges for Novices and Tech-

nicians. How can you make use of them?

You may have already heard enthusiastic

local hams tatking about sending computer

data over the air—*‘packet radio,” they call

it., What’s it all about, and how can yvou
get involved?

Switching from code to voice is easy:
Just learn a few new operating techniques,
plug in a microphone and you’re in busi-
ness. Moving from voice to digital com-
muanication is easy, too: You can pick up
the operating techniques quickly, and if
you aiready own a transceiver and a com-
puter, vou’re over halfway there.

Novice digital communication privileges
include radioteletype (RTTY), AMTOR
and packet radio. VHFE/UHF packet radio
is the most popular of these modes among
Novices and Technicians, 5o in this article
we’ll concentrate on getting you up and
running on 1,25-meter packet. For more on
RTTY and AMTOR operation, sec the
latest (seventh) edition of Ture In the
World with Ham Radico, and the third
edition of The ARRL Operating Manual,
both available from your dealer and from
ARRL.

SETTING UP FOR PACKET

Most ham packet-radio contacts involve
the direct transfer of information between
computers. As you type information into
your computer, the computer (with the help
of accessory equipment) processes what
vou've typed. Your transceiver sends the
processed information over the air. On the
receiving end, another computer processes
the information received from another
transceiver and sends it to a computer
sereen or printer. Fig 1 shows a diagram
of what you need to get started in packet
radio. Let's cover the components shown
there one at a time.

For VHF or UHF packet, an FM voice
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transceiver is all the radio you need. (Older
rigs may require a bit of system tweaking
to work properly, as explained in the side-
bar “VHT Packet With Older Rigs.”")

Yes, you also need an antenna and feed
Yine! Your personal computer is next on the
list, because vou’ll be using it to generate
transmitted data and display the data you
receive,

The only special piece of equipment you
need for packet radio is a rerminal-node
controller (TNC), The TNC accepts
information from your computer and
assembles the data into small bursts called
packets. Packets aren’t just bite-sized
chunks of computer data, though, because
the TNC adds information about
addressing, error-checking and control as
it assembles vour data into packets. The
addressing information includes the call
signs of the sending and receiving stations.
The address may also include call signs of

'-'-m.._.ﬁ_..,,_

stations acting as relays for the packet.
The error-checking information in each
packet allows the receiving station to
determine if the received packet contains
errors. (That is, data errors encountered
during transmission and reception of the
packets. Because the TNC aocepts whatever
data your computer sends (o xt it can’t cor-
rect crummy typing!) If the received packet
contains data errors, the TNC at the re-
ceiving station asks for a repeat trans-
mission until the packet is received
error-free. When an error-free packet is
received, the receiving station transmiis an
acknowledgment packet to the sender.
Breaking up the data into packets allows
several stations to share one frequency.
This is possible because packets from one
station can be transmitted between, packets
sent by other stations. Also, your TNC can
be set to ignore packets addréssed to other

COMPUTER

NODE

TERMINAL

CONTROLLER !

ANTENNA

TRANSCEIVER

Fig 1—Here’s the equipment lineup for a basic packet-radio station. The terminal node
controller (TNC) takes information from your computer and assembiles it into packeis
suitable for transmission over the air. The TNC also cenverts incoming packets into

information your computer can display.



stations. In addition, packet addressing
allows digipeating-—the relaying of packets
through several stations before the data
reaches its final destination.

The heart of the TNC is a special-
purpose computer that handles packet
assembly and disassembly. Usually, the
TNC contains a modem, too, A modem—
short for modulator/demodulator—
converts packet data into audio signals
suitable for transmission over radio. It also
converts incoming audio data into a form
that can be understood by the TNC’s
packet assembly/disassembly computer.

The best place to find out detailed
tnstructions on how to connect your TNC,
radio and computer is your TNC manual.
Someone from your local radio club will
probably be able to help vou if you have
problemns getting set up. Also, don’t be
afraid to ask around on the local voice
repeater, Many of the hams on VHF FM
are also on packet!

ON THE AIR WITH 1.25-METER
PACKET

What does a packet contact look like?
The procedures in the following examples
apply to most of the TNCs on the market
today. Some TNCs may use different com-
mand formats, so consult your operating
manual if you’re not sure.

Telling the TNC Who's Boss

First, you must tell the TNC your call
sign. You’ll probably have to do this only
once, becanse most TNCs are able to
“remember’’ your call even when power is
disconnected. Should you need to change
this information, most TNCs will let yon

B HAINH > WAL

B HAT RADID. |
B | THINH ILL HEEP IT) |
: : |

i

Are Computers Your Thing?

Huh? You're a potential Novice,
and computers turn you on more than
radios? No problem—you don't have
to be a radio engineer to link your

do so at any time, Before you can tell the
TNC your call sign or give it any other
command, it must be in command mode.
You know the TNC is in command mode
when you see this prompt:
cmd:

This indicates that the TNC is waiting for
input, and we'll refer to it as the command
prompt from now on, To tell the TNC her
call sign, KAIMJP types:

MYCALL KAIMJP <CR>
“<CR>" means ‘“carriage return.” On
some computers, this key may be labeled
ENTER or have an arrow («—). The TNC
returns to the command prompt after it
accepts vour call,

Listening on the Channet

Nexi, try a little snooping on an active
packet frequency. Your best bet on 1.25
meters is 223.40 MHz. Just as you can do
on voice and code, you can monitor
channel activity—‘‘read the mail”’-—on

packet even if transmissions are not
directed to you. This is called the monitor
mode. To enter the monitor mode, simply
type MON ON at the command prompt.
You may also need to type MFROM ALL.
(Consult the operating manual for your
TNC to be sure.) Once vour TNC is in
monitor mode, activity on the channel will
look something like this:

WAGJPR >WBSMYH: HELLO SKIP,
WHENISTHENEXT OSCAR 10 PASS?K
WBEMYH >WAGIPR: HANG ON
WALLY, 'LL TAKE A LOOK.

The call signs of the stations involved in a
packet contact are separated by *>*' in the
address format “FROM >TO." The con-
tents of the packet appear afier the “:”".
With your TNC in monitor mode, your
computer displays everything transmitted on
the channel, whether or not it’s addressed
to you. This can make for quite an eyeful,
as shown in Fig 2.

W1AW-4>K1CE: You have new mail, please kill after reading:

WIAW-4=KICE:Msg# TR Size To

WIAW-4>K1CE:S807 N

From
420 KICE KIMON WI1AW 878368 HI AGAIN

@ BBS Date Title

WIAW-4>KICEKICE de W1AW: at 2191z on 878308, 142 active msgs, last msg #5839

W1AW-4>K1CE(A,B,D,H, LK LR,S T,UWX>

W1AW-4 > K1CE:Enter title for message:

W1AW-4> K1CE:Enter message, *Z (CTL-Z) to end, It will be message 5848
WASVIL >KATMJP:Hi Leslle, are you going to the club mesting? KK
W1AW-4 > K1CE:K1CE de W1AW: at 2191z on 870308, 142 active msgs, last msg #5840

W1AW-4>K1CE{A,B,D,H,|J,KLA.8,T,UWX>

W1AW-4> KE3Z:Max. path length: 2 digis

W1AW-4>KE3Z:KE3Z de WIAW: at 2123z on 870303, 143 active msgs, last msg #5844
KATMJP >WASVIL:No, Larry, | have too much wark. | have to go

W1AW-4 > KESZ:(A,B,D,H,l,J K,L.A,8,T,UW,X)>

W1AW-4 > KESZ:Enter title for message:

KA1MJP > WASViL:back in tonight. Maybe next month. KK
W1AW-4>KE3Z:Enter message, *Z (CTL-Z) to end, it will be message 5841

Fig 2~In monitor mode, your TNC responds to alf of the packet activity on a frequency
—even if the packets are not addressed to your station. Your computer displays the

action.

a time. -

VHF Packet with Older Rigs ==
.. Most VHF and UHF FM bansceivers these days use synthesized tuning. With such
- 1igs, you change fraquency by setting thumbwheels, poking & keypad or turning a tuning
Jknob. Just a few years back, however, crystal frequeficy control was common. For éach
{transhiitting frequency, you had to install 4 different crystal in the rig. Because of this,

miost Siystal-controfled fransceivers allow coverage of only a handtul of channels at

Older crystal-controlled transceivers miay be used on packet, but here are a few words

computer to other computers vi =of caution. Many dider rigs cannot switch from recaive to transmit quickly enough for
ama?euu?rpacket radio. Al )elcr)su needto | packet operation. Most TNCs have an adjustable “transmit delay” that causes the TNC
do to qualify for a Novice license is 10 key the radio and then wail a second or so before actually sending the packet. (What's
pass a five-word-per-minute code

TNC? You'll kriow in a minute-~see the text!) Older radios may require this
receiving test and get 22 questions : y. In; .

right out of a 30-question multiple-
choice exam. Bet your telecommuni-
cation interests won’t stay limited to
computers for long!

on you use the rig for voice com-
- S0,.1f you plan to use an older rig on
adio operator who can help you set up
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Calling CQ on Packet

You can send a CQ by entering the
TNC’s converse mode, Command the TNC
to go into converse mode by typing:

CONV <(CR>
Some TNCs allow you to type K instead of
CONV. Now, vou can type vour CQ
message:
MIKE IN SAN DIEGO LOOKING FOR
ANYONE IN SIMI VALLEY

You don’t have to type ““C(¥’’ and your call
sign. The TNC adds vour call sign as the
FROM address and CQ) as the TO address.
The receiving TNC adds these addresses to
the front of the text as it is displaved.

Making a Connection

To answer a CQ or establish a contact,
use the CONNECT command. When two
packet stations are connected, each station
sends packets specifically addressed to the
other station. To connect to another
station, type:

Connect WIDY <CR>

where WODY is the call sign of the station
vou wish to contact. Most TNCs let vou use
" as an abbreviation for *‘connect.”

If WODY’s packet-radio station is on the
air and receives your connect request, both
stations exchange packets to set up a con-
nection. When the connection is completed,
your terminal displays:

***¥ CONNECTED to WIDY

and your TNC automatically switches to
the converse mode, Pretty slick!

Now, everything you type at your com-
puter keyboard is sent to the other station.
A packet is sent whenever you enter a
carriage return. it’s a good idea to type K,
BK, O or > at the end of a thought to say
“Okay, ('m done. It’s your turn fo
transmit.””

Breaking a Connection

When you’re finished conversing with
the other station, return to the command
mode by typing <CTRL-C>. (Hold
down the coONTROL key and press the C key
at the same time.) When the command

How Fast Is Packet?

Just as Morse code can be sant
rapidly or slowly, digital
communications can be sent at &
variety of speeds. Morse code speed
is usually expressed in words per
minute; the baud is the unit of
fransmission speed for digital signats.
{In a single-channel transmission,

1 baud equals 1 digital bit of
information transmitted per second.)
The common sigraling rates in '
packet radio are 300 and 1200
bauds: 300 bauds at HF, 1200 bauds
at VHF and UHF. How do these '
compare with code speeds? Hold
onto your chair: Roughly, 1200 bauds
equals 7440 words per minute!
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prompt is displayed, type:
Disconne < CR>

and vour station will exchange packets with
the other station to break the connection.
{Most TNCs allow the use of D) in place of
“‘Disconne,’’) When the connection is
broken, your computer screen dispiays:

+*+¢ DISCONNECTED

You'll see the DISCONNECTED
message at other times, too. If your TNC
receives no response as you try to connect
with another station, the TNC will repeat
the connect request. How many times your
TNC retries is determined by the setting of
the TNC’s internal retry counter. {See your
TNC operating manual for more informa-
tion on this.) When the number of unsuc-
cessful retries exceeds the setting of the
retry counter, your TNC stops sending con-
nect requests and your terminal displays:

*¥* retry count exceeded
x4 DISCONNECTED

A TNC can reject a connect request if
it is busy or if its operator has set CONOK
(short for CONmnect OK) to OFF. In either
case, your TNC takes the hint and your
computer displays:

ek WODY busy
*** DISCONNECTED

DIGIPEATING

Sometimes, terrain or propagation will
prevent your signal from being received by
the other station. Packet radio can get
argund this problem by using other packet
stations to relay vour message to its

The Nature of Packet Emissions

Packet racio uses two states to
convey information, as does CW. The
FCC refets to the on-off keying we
use for CW confacts as A1A :
emission. During packet transmission,
the transmitter is left on conttnuousiy,
and digital information is conveyed by
switching (“shifting”') the transmitied
signal between two different
frequéncies. :
~ These two fraquenmes are known
as MARK and SPACE. MARK is the
“on’' state; SPACE is the “'off” state.
Such amisslon is desigrated by the
FCC as F1B. it's also known as
frequency-shift keying (FSK). The
MARK and SPACE frequencies are
200 Hz apart for 300-baud packet
radio operation; 1200-baud packet
uses tones spaced 1 kHz apart.

For packet operation af VHF and
UHF, audio-frequency-shift keying
(AFSK, or F28 emission), is the thing.
AFSK is similar fo FSK, except that
an FM voice transmitter Is used, In
AFSK, the transmiiter is modulated
by feeding audio tones corresponding
MARK and SPACE into the micro-
phone jack. At the 1200-baud rate
commonly used for VHF/UHF packet,
the AFSK tones are 1200 and 2200.
Hz, This is referred o as the "Bell
202’ telephone modem standard,

destination. All vou need to know is the call
signs of active packet stations that can relay
signals between vour station and the station
you want to contact. Once you know of a
station that can relay your signals, type:

Connect KOMWE Via WIAW-6 < CR>

where KIMWE is the call sign of the sta-
tion you want to connect to and WI1AW-6
is the call sign of the station that will refay
your packets. The **-§"° following W1AW
1s a secondary station identifier {SSID). The
SSID permits up to 16 packet stations to
operate under one call sign. For example,
WIAW-5 is 2 2-meter packef repeater, and
WI1AW-6is a 1.25-meter packet repeater.,
When WIAW-6 receives your connect
request, it stores your request in memory
until the frequency is quiet. Then, it
retransmits your request to K9MWE on the
same frequency. This is digipeating, a con-
traction of ‘‘digital repeating.”” If
K9MWE’s packet-radio station is on the air
and receives the relayed connect request,
your station can exchange packets with
KOMWE via WIAW-6 io set up a connec-
tion. Once the connection is established,
your terminal wilt display:
#+% CONNECTED to KOMWE
V1A WIAW-6

WIAW-6 will continue to relay vour
packets until the connection is broken (see
Fig 3).

Digital and voice repeaters both repeat,
but the similarity between them ends there.
Digipeaters differ from typical voice
repeaters in a number of ways; in fact, they
aren’t “‘repeaters’” at all in the technical
sense. Most digipeaters receive and trans-
mit on the same frequency; a vo1ce repeater
receives and transmits on different frequen—
cies. A digipeater does not receive and
transmit at the same time; a voice repeater

amd:c k9mwe v wiaw-§
*** GONNEGTED to K9MWE via W1AW.-6
Hi Dave, what’'s up? KK

bi Bud. Just wondering if we can brmg the
desk over tonight. KK

No problem. Giot the room all set up and
everything. What time do you think you'l}
be here? KK

Wall, that’s up to Stuart. Probably around 6
ar so. KK

OK, see you then. SK
See you at 8.

cmd:D

*** DISCONNECTED

Fig 3—If you can’t connect directly to the
station you warit to contact, you can
connect via a digipeater by specitying the
call sign of the relaying station in your
connect request. In this compiete packet
contact, the originating station connects
with K9MWE via a digipeater, W1AW-8,




immediately transmits what it receives. In
fact, a digipeater is *‘smarter”” than a voice
tepeater: A digipeater receives a packet,
stores it temporarily until the frequency is
clear, and then retransmits the packet.
Also, a digipeater repeats only those
packets that are addressed to it for relay.
A voice repeater repeats everything it
receives on its input frequency,

What if one digipeater isn’t enough to
get your message through? You can use
more digipeaters! In fact, you can specify
as many as eight stations in your connect
request. Add them to vour request by
separating their call signs with commas:

Connect KSIMWE Via WIAW-6,
WBIAWB-1 <CR>

This causes your TNC to send the KIMWE
connect request to WIAW-6, which relays
it to WB9AWB-1. Then, WBYAWB-1
relays it to KOMWE,

Yes, this is pretty ncat! But use digi-
peaters wisely. Don’t try to use more than
one or two digipeaters at a time during
prime operating hours (evenings and
weekends). How come? Well, each time
you use a digipeater, you’re competing with
other stations attempting to use that
digipeater. A competing station may send
a packet at the same time you do. The
result is a packet colfision. The digipeating
TNC can’t handle this, so it waits for a
clean packet. At the same time, your TNC,
having received no acknowledgment,
dutifully sends your packet again after a
short time. Evervthing's hunky-dory for
your retry—if the competing station
doesn’t retry at the same time! If it does,
there’s another collision.

This can go on for only so long. Soon,
your TNC reaches its retry limit and dis-
connects the link. The more digipeaters you
use, the more stations you compete with,
and the greater the chance of packet
collisions.

Who Caa Digipeat?

Any packet-radio station can act as a
digipeater. In fact, most TNCs are set up
to digipeat automatically without any
intervention by their operators. You still
need the operator’s cooperation, however,
because a TNC’s digipeating capability can
tre disabled on command. Generally,
though, most packet-radio folk leave their
TNCs’ digipeater function on, disabling it
only under special circumsiances—that’s
what ham spirit is about!

Although you are not allowed to be the
control operator of a voice repeater until
vou upgrade from the Novice class, you
may leave your TNC’s digipeater function
enabled. 'The FCC recognizes the distine-
tion between digipeaters and voice repeaters
in this case, and everyone realizes than an
effective packet-radio system depends on
having Novice digipeaters available.

OPERATING TIPS ¥OR VHF/UHF
PACKET
Most TNCs

are optimized For

VHF/UHF FM operating, so getting on the
air is a simple matter of tuning to your
favorite packet-radio frequency after
turning on your radio, computer and TNC,
At 1.25 meters, Novice packet activity
centers around 223.40 MHz. If there’s a
voice repeater on that frequency in your
aréa, ask around at a club meeting or on
the repeater. Someone will know where the
packet activity is!

The growing population of packet-radio
enthusiasts makes for greater occupancy of
packet channeis. In light of this, one thing
you should avoid is unnecessary beaconing.
For more on this, see the sidebar “‘Go Basy
on the Beacon,”

H you’re involved in a direct connect (a
contact made without using a digipeater),
move your contact to an unoccupied
simplex frequency. Otherwise, you’ll have
to sit out many retries—and disconnects—
especially on a frequency where digipeaters
are also exchanging packets. For more
information about recommended packet
operaiing frequencies, see The ARRL
Repeater Directory.

WHAT IF | STTLL HAVE QUESTIONS?

We’ve covered just the basics of packet-
radio operation here. For instance, we
haven’t tatked about packet bulletin-board
systems (PBBSs) and how you can use them
to store and forward messages to other
stations in a packet network. And we
haven’t forgotten [Q-meter packet radio;
it’s just that operating techniques are a hit
different at 28 MHz, and 1.25-meter packet
is a big enough chunk for one article. If
you're up for more reading, the seventh
edition of Tune In the World with Ham
Radio, available from ARRL, can tell you

Go Easy on the Beaédﬁ.

Your TNC has a beacon function. This function allows you automatically to
-send an unconnected packet at regular intervals. Why du this? Well, the purpose
of the beacon function fs to generate activity on a channel when there is none. .
“Usually, a beacon packet contains a message saying that you're on the air and

ready to make contact via packet radio. A great idea—sometimes.

more about these packet topics. This aiso
goes for The ARRL Operating Manual, as
well as articles tn QST and the other ham
magazines. Interested in a packet-radio
newsletter? Okay, the ARRL also publishes
Gateway 25 times a vear. How about a
packet book? Try Ger ***Connected to
Packet Radio by Jim Grubbs, K9EI. Get
Connected is a good introduction to packet
for newcomers, and it’s available from
ARRL, too.

Finally, get connected to your local radio
club! People can teach you better than
books, and there are sure to be a few
packeteers in your local club. For a list of
clubs in your area, write to the ARRL Club
Services Department.

WHAT’S NEXT?

With your new ¢mission privileges, vou
can zap data back and forth on packet
radio and talk it up on phone. You proba-
bly won’t be letting the old straight key or
keyer collect dust, though, because code is
fun, and cfficient when propagation
conditions are poor. What say we review
the skills you need for better communica-
tion in the Novice code subbands? Next in
Novice Notes: “A Fresh Look at CW,” See
you then.

Dave Newkirk works at ARRL HQ as an Assistan!
Technical Editor for QST.

This article is based on material by Bruce 5. Hale,
KBIMW (Tune tn the World with Ham Radio,
seventh edition, Chapter (2}, Stan Horzepa,
WAILOU (The ARRL Operating Manual, third
edition, Chapter 9); and Harold Price, NK6K
(*“What's All This Racket About Packet?" July
1985 QST, pp 14-17, and **A Closer Look at Packet
Radio,” August 1985 QST, pp 17-20.)

* packet radio sfations already on the air might not have become aware of a new-

- comer’s existence if new stations didn’t annourice themselves regularly. So, the

- TNC beacon function was useful bacause it let other packetesrs know that a new
" packet station was on the air. _ , S _
7. Today, beacons are usually unnecessary because there’s plenty of activity on
- packet channels. Unnecessary beaconing means interference on busy

- for a few minutes. You'll get 4 feel for who's on the alr in nothing flat. When one
- of the stations you're. monitoring distonnects, send a connect request to that

“effective than beaconing because your PBBS message can be read even whan
your station is off the air! )

‘clearfy apprapriate. Do this by typing:

at the command prompt. Everyone else on the channel says “Thanks!"

In the early 19803, packet stations were rare. Newcomers to packet radio barely
knew about local packet activity if established packet stations didn’t beacon—and

frequencies. So, if you're getting on packet radio for the first time, don’t
beacon—just put your TNC in monitor mode and snoop around on 223.40 MHz

station. After a few connections, your existence on'the air will be weli-krown.
- The advent of packet bulletin board systems (PBBSs) make it easy for new
packeteers to become well-known. Just leave a message announcing the
existence of your new packet station on the PBBS, This is light-years more

So, it's a good idea to disable your TNC's beacon function unless beaconing is

_Beacon Every B <CR>
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Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

League Members to Choose Board Representatives

There is just one national-level, multi-faceted,
general organization of Amateur Radio
operators in the United States—the ARRL.
How are its policy decisions made? Who
steers the ship? You, the Full members of
ARRL do!

It goes without saying that vour views,
through ARRL, are very important. The
collective voice of the membership speaks
through its elected Board of Directors. These
Directors and Vice Directors serve two-year
terms, without salary. You nominate and elect
them as your **senators’’ in a representative
assembly.

This year, it is the turn of ARRL Full
members (that is, licensed amateur members
of all categories—Life, Youth, Senior, Family
or Annual) in the Atlantic, Dakota, Delta,
Great l.akes, Midwest, Pacific and
Southeastern Divisions to pick a Director and
Vice Director for the 1988-89 term.

if you are in any of these seven Divisions,
read on—this blurb’s for you!

ARRL Divisions

The policies of the League are established
by 16 Directors (the CRRL President and Vice
President serve as Canadian Director and Vice
Director, respectively} who are elected to the
Board on a geographical basis to represent
their Divisions and constituents {see page 8
of any QST for a list of the Divisions,
Directors and Vice Directors). These Directors
serve for two-year terms, with eight standing
for election in alternate years. Just as in
national or state politics, ARRL
voters/members have the privilege and
responsibility either to decide they like the
actions of their incumbent representatives and
support them actively for reelection or to
decide that someone ¢lse could do a better job
and work for their election. Vice Directors are
also elecied at the same time.

Call for Nominations

Nominations are now open for Director
and Vice Director in the Atlantic, Dakota,
Delta, Great Lakes, Midwest, Pacific and
Southeastern Divisions for the two-year term
beginning Januvary 1, 1988. From now until
August 20 at noon, League Headquarters will
accept nominating petitions signed by 10 or
more Full members of a Division, naming a
Full member of that Division as a candidate
for Director or Vice Director.

The candidate must submit information {on
a form provided by Headquarters) that will
allow the Executive Committee (EC) to deter-
mine his/her eligibility in accordance with the
ARRL Articles of Association and By-Laws,
along with a statement of not more than 300
words setting forth his/her qualifications. The
candidate may also submit a recent photo of
himself/herself. The EC will meet shortly
after August 20 for this purpose, so
candidates should make sure their informa-
tion form arrives at Headquarters as early as

50 QsT=

possible but no iater than August 20. (It is
in the candidate’s best interest, obviously, to
get the nomination in early. If there is to be
a mid-Auvgust nomination for some
unavoidable reason, the candidate informa-
tion, 300-word statement and photo shouid
accompany the nominating petition.) The
statement will be included with the ballot
mailed to members and will be reprinted
without content editing; if the statement as
submitted exceeds 300 words, the first 300
words will be used. The statement must not
contain any derogatory reference to any
person or entity. The candidate must also
subimit an accompanying signed statement
certifying that the information is true to the
best of the candidate’s knowledge and belief.
Any willful violation of this statement will be
grounds for disqualification by the Executive
Committes.

The nominee must hold at ieast a Techni-
cian class amateur license, must be at least
21 years of age and must have been licensed
and a Full member of the League for a con-
tinuous term of at least four years
‘immediately prior to the election. No person
is eligible whose husiness connections are of
such nature that he or she could gain finan-
cially through the shaping of the affairs of
the League by the Board or by the improper
exploitation of his office for the furtherance
of his own aims or those of his employer, The
primary test of eligibility is the candidate’s
freedom from commercial or governmental
connections of such nature that his influence
in the affairs of the League could be used for
his private benefit. The idea behind these rules
is to ensure that candidates: (1} possess a
lasting interest in Aumateur Radio and the
League, (2} have the legal capacity to make
decisions for ARRL and (3) are free from
conflicts of interest.

Balloting Will Follow

Whenever there is more than one candidate
for either office, ballots will be sent to all Full
members of the League in that Division who
were in good standing as of September 10.
{You must be a licensed radio amateur to he
a Full member.) The ballots will be mailed
not Jater than October 1 and, to be valid, must
be received at HQ by noon Tuesday,
November 20. A group of nominators can
name a candidate for Director or Vice Direc-
tor, or both, but there are no “‘slates’” as
such—cach candidate appears on the ballot
in alphabetical order. If a person is nominaied
for both Director and Vice Director, the
nomination for Director will stand and that
for Vice Director will be void. A person
nominated for both offices does have the
option, however, of declining the higher
nomination and running for Vice Director if
he or she wishes. Since all the powers of the
Director are transferred to the Vice Director
in the event of the Director’s death, resigna-
tion, recall, move of permanent residence oui-

side the division from which elected or
inability to serve, careful selection of
candidates for Vice Director is just as impor-
tant as for Director,

Nominating Form

The following form for nomination is
snggested: it may be copied onto any paper,
or a form may be obtained 'from Head-
quarters upon request:

Executive Committes

The American Radio Relay League
225 Main St

Newington, CT 06111

We, the undersigned, Full members of
ARRL residing in the.., Division, hersby
nominate. ..of...asa candidate for Director;
and we also nominate. . .of, . .as a candidate
for Vice Director from this Division for the
1988-1989 term.

(Signature. ..Call. ..
City...ZIP...Date...)

Nominees, or indeed any member, may
obtain a copy of the Articles of Association
and By-Laws, along with a pamphlet out-
lining the duties and responsibilities of elected
l.eague officials, from ARRL Headquarters.

Absentee Ballots

All ARRL members who are licensed by
FCC but temporarily residing outside the US
are eligible for Full membership. Those
members overseas who arrange to be listed
as Full members in an appropriate Division
prior to September 10 will be able to vote this
year where elections are being held, Members
with APO and FPQ addresses should take
special note of this provision; in the absence
of information received to the confrary,
ballots will be sent to them based on their
postal address. |

Even within the US, Full members
temporarily living outside the ARRL Division
they consider home may have voting
privileges by notifying the Secretary prior to
September 10 giving their current QST
address and the reason another Division is
considered home. If your home is in the
Atlantic, Dakota, Defta, Great Lakes,
Midwest, Pacific or Southeastern Divisions,
but your QST goes elsewhere, please let the
ARRL Secretary know as soon as possible,
but no later than September 10, 50 you can
receive a ballot for vour home Division.

‘The Incumbenis

These persons presently hold the offices of
Director and Vice Director, respectively, in
the Divisions conducting efections this year;

Atlantic—Hugh A. Turnbull, W3ABC,
and James M. Mozley, W2BCH; Dakoia—
Howard Mark, W@OZC, and Richard
Whiting; W& TN; Delta—Clyde Q. Hurlbert,
WS5CH, and Lionel A. “Al” Oubre, K53DPG;
Greqt Lakes—George 8. Wilson 111, W4OYI,
and Allan L, Severson, ABSP; Midwesi—



Paul Grauer, WOFIR, and Claire Richard
“Dick’ Dyvas, WEICP; Pacific—Rodney J.
Stafford, KB6ZV, and James Knochenhauer,
K6ITL; Southeastern—Frank M. Butler Jr,
W4RH, and Evelyn Gauzens, W4WYR.
Petitions need 10 or more signatures of Full

members and are due at Headquarters by
noon August 20. If there is only one candidate
for an office, he or she will be declared elected
by the Executive Committee; otherwise,
ballots will be mailed not later than
October 1 to. Full members of record as of
September 10. To be valid, ballots must reach

Headquarters before noon November 20. The
new term will begin at noon Januasy 1, 1988.
For the Board of Directors:

May 15, 1987

Perry Williams, WIUED

Secretary

FCC RECONSIDERS, REQUIRES VECS
TO MAINTAIN ONE QUESTION POOL

The FCC has issued a Memorandum
Opinion and Order in response to siX petitions
for Reconsideration it received in Docket
85-196, the rule making that transferred
maintenance of the question pools from the
FCC to the VECs, making it possible for each
VEC to maintain its own guestion pools in-
dependent of other VECs. ARRL had filed
one of these petitions urging the Commission
to continue to maintain the question pools as
the only way to ensure standardization among
the different VEC groups. In its Petition, the
ARRL stated that it was possible for a
“multitude of different question pools” to
arise, and that candidates for the same ciass
of license may be required to take examina-
tions of widely different levels of difficulty
and guality,

The FCC said that in view of the work by
VECs toward standard question pools and
“the widespread sentiment in favor of
standardized pools,” it has now accepted in
part the ARRL arguments. The Commission
changed Section 97.521 of the amateur rules
to require VECs to maintain one common
question pool for each examination element
and will require that the present question
pools stay in effect at least until January 30,
1988. The FCC said that VEC maintenance
of the question pools “‘involves revising
existing questions and adding new questions
to reflect changes in technology, regulations
or other developments which have a bearing
on the amateur service.”

However, FCC declined to continue to
maintain the question pools, saying it had the
authority to allow the VECs to assist it with
the amateur examination workload.

FCC also affirmed its earlier ruling that all
telegraphy message clements must meet the
requirements on containing all 26 letters, 10
numerals, three punctuation marks and four
prosigns. {At the Dayten HamVention® VEC
Forum, some VECSs had indicated that it was
difficuft to write messages that contained
these requirements. In order to do so, they
said, messages must be written that take
longer than 5 minutes to send. At the FCC
Forum, Commission representatives said
thete was no requirement in the amateur rules
requiring that telegraphy examinations had 1o
be 5 minutes fong. The examination can be
as long as necessary to satisfy the
requirements. )

The following is the new wording of
Section 97.521:

97.521 VEC question pools.

All YECs must cooperate in main-
taining one standard question pool for
each written examination element. Each
standard guestion pool must contain at
least ten times the number of questions
required for a single examination. See

international Amateur Radio Arrangements

Countries with which the United States shares reciprocal-licensingfoperating agreements

LU Argentina 3V Greece YN Nicaragua
VK Australia J3  Grenada LA  Norway

OE Austria TG Guatemala HP  Panama

C6 Bahamas 8R QGuyana ZP  Paraguay

8P Barbados HH Haiti OA  Peru

ON Belgium HR Honduras DU  Philippines
V3 Belize TF lceland CT Portugal

CP Bolivia VU India J6 St lLucia

A2 Botswana Y8 Indonesla 57 Seychellas**~
PY Brazl El lIreland 8L Sierra Leone
VE Canada 4X  lsrael H4  Solomon [slands
CE Chile | ltaly ZS  South Africa
HK Colombia 6Y Jamaica EA  Spain

Ti  Costa Rica JA  Japan PZ  Suriname

58 GCyprus JY  Jordan SM  Sweden

02 Denmark T3 Kiribatl HB  Switzerland
HI Dominican Rep 9K  Kuwait gY  Trinidad

HC Ecuador EL Liberia T2 Tuvalu

Y8 El Salvador LX Luxembourg G United Kingdom**
3D2 Fji 3A Monaco CX  Uruguay

OH Finland PA Netherlands YV Venezuela

F  France* PJ  Neth Antilles YU  Yugoslavia
DL FR Germany ZL New Zealand

*includes all its overseas departmentsiterritories.

**Includes the following territories: VP2A (now V2), VP2D (now J7), VP2M, VP25 (now JEB),
VP2V, VP5, VP8, VP9, VS6, YJ, ZB2, ZD7 and ZF.

***Cancallation claimed by Seychelles.

Countrigs with which the United States shares third-party traific agreements:

vz
Ly
VK
V3
CP
PY
VE
CE
HK
Tl
cO
Hi
J7
HC
YSs

Antigua
Argentina
Australia
Belize

Bolivia

Brazil

Canada

Chile

CGolombia
Costa Rica
Cuba
Dominican Rep
Comm Dominica
Ecuador

El Salvador

HP Panama

C5 The Gambia ZP Paraguay

9G  Ghana 0A Paru

J3 Grenada V4 St Christopher
TG Guatemala J6 St Lucia
.BR Guyana Jg St Vincent

HH Haiti aL Sierra Leone
HR Honduras aDs Swaziland

4%  lsrael 9y Trinidad

6Y .Jamaica GB United Kingdom™*
JY  Jordan CX Uruguay

HLY9 Korea* YV Venezuela

Bt Liberia 4UITU  1TY, Geneva
XE Maeaxico 4UMVIC  VIC, Vienna
YN Nicaragua

*Not permanently but temporarily around Christmas in past years.
**Limited to special-event stations with call-sign prefix GB {GB3 excluded) and to stations on

Pitcairn Island (VRS).

Section 97.21. No question in a question
set may be used for a written examina-

tion

in an ecxamination

sesgion

coordinated by any VEC unless it ap-
pears on the standard question pool. The
standard question pools must be pub-
lished and made available to the public
prior to their use for making guestion
sets.

NEW STAFF AT HQ

Larry J. Shima, W#PAN, is the new HQ

Controller. Larry was first licensed in 1953,
and is a Life Member of ARRL, He served
as ARRL Section Communications Manager
of Minnesota and from 1970-75 as Director
of the Dakota Division. Larry was a founding
Director of the ARRL Foundatign and later
served as its President. A graduate of Iowa
State University, he is a retired Lieutenant
Commander in the Supply Corps of the US
Naval Reserve and has also served as Con-
troller and Personnel Director for several
companies,
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FOREST SERVICE PROPOSES
RENTAL HIKES

The Forest Service has proposed a new fee
schedule for the various radio and television
services, including Amateur Radio, presently
renting US Forest Service land sites in the
Midwest, West, Central and some Eastern
states for repeater, microwave or other radio
vses. The areas affected are in the Eastern,
Northern and Rocky Mountain Regions of the
Forest Service, which consists of sites from
Montana to Maine. Presently, a number of
Amateur Radio repeaters are located at these
sites, which typically are rented for $50-100
vearly.

Complicating matters is that each Region
has proposed a different fee schedule! The
largest increase has been proposed hy the
Rocky Mountain Region, which would raise
repeater rentals to $1000. This region consists
of sites in Kansas, Nebraska, South Dakota,
Wyoming and Coiorado. The MNorthern
Region has proposed minimum fees of $150,
and the Eastern Region $200.

There are nine Forest Service Regions, and
there is a possibility that other Regions will
shortly propose site rental increases, Further
details on this proposal can be found in the
March 31, April 30 and May 4 editions of the
Federal Register,

Bince the three Regions published their
proposals separately, the date comments are
due are different for each Region. HQ also
understands that there have been requests to
extend the comment period, but the Forest
Service has not yet acted on them.

Presently, comments concerning the Rocky
Mountain Region proposals are due fuly 1
and should be mailed to: Gary E. Cargil,
Regional Forester, Rocky Mountain Region,
USDA Forest Service, 11177 W Eighth Ave,
Lakewood, 0 R0225, Comments to the
Eastern Region are due hily 6 and should be
mailed to: Flovd Marita, Regional Forester,
Eastern Region, Forest Service, USDA, 310
W Wisconsin Ave, Milwaukee, W1 53203.
Comments to the Northern Region are due
July | and should be mailed 1o: James
Overbay, Regional Forester, Northern
Region, USDA Forest Service, Federal Build-
ing, PO Box 7669, Missoula, MT 59807.

The ARRL Execative Committee, in its
meeting May 16, has authorized the filing of
comments opposing fees for amateur instal-
lations.

220 UPDATE

The ARRL had petitioned the FCC asking
that it issue an order directing that Aerotron,
inc show cause why a Cease and Desist Order
should not be issued against them. Aerotron
had advertised its ACSSB equipment as being
available for 216-222 MHz—a violation of the
Commission’s marketing rules for equipment
requiring type acceptance.

The FCC, in a letter to ARRL Counsel
Chris Imlay, N3AKD, has now declined to
take such action, saying it had received
assurances from Aerotron that the violation
would not be repeated.

"The Association of Radio Reading Services
{ARRS) has filed a petition requesting recon-
sideration of the FCC denial of their earlier
petition for 500 kHz of the 220-MHz band.

The ARRL has now filed comments sup-
porting the Commission's denial of the ARRS
petition. The ARRL said: ““The limited
support for the proposal from radio reading
services, and the complete absence of support
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from individual print-handicapped persons,
leads inescapably to one of two conclusions:
either there is no demand for the separate
radio service proposed by ARRS, or there is
no demand for additional radio reading ser-
vices generally,””

The ARRL also noted that noncommercial,
educational FM stations, which utilize one of
its two subcarriers for commercial purposes,
are already required by the FCC to accommo-
date radio reading services on the other sub-
varrier.

The ARRL comments toncluded that this
proposal by ARRS was ‘‘unnecessary and
impractical” and said that the FCC had
correctly analyzed the points made by the
ARRS and found that **the ARRS’ proposal
overall was unsupported and did not justify
the relief requested.”

FPreserve 220-MHz Task Force Reporr: The
ARRL staff has compiled, with the help of
220-MHz frequency coordinators, a summary
of the majority of the activity on the 220-MHz
band. The report lists users by frequency and
represents 34 states. An additional appendix
of over 1100 weak-signal users was included.

Fhis report was sent to ARRL Counsel
Chris Imlay, N3AKD, to aid him in writing
the ARRL response to the FCC’s proposal in
Docket §87-14,

ARRIL PETITIONS FOR ID
CHANGE BY ALIENS

The ARRL has petitioned FCC to amend
Section 97.313 of its rules that pertain to
station identification by alien amateurs
operating under a reciprocal agreement in the
S, Specifically, the League petitioned the
FCC for reciprocal operators in the US to put
their prefix first, followed by their call sign.
For example, ““W4/DL6TI” instead of
“DL6TI/W4.”

in its petition, submitted on May 14,
ARRL stated that this identification method
has been endorsed by the International
Amateur Radio Union (FARU), and many
countries worldwide are already using it.

This petition had been approved by the
ARRL Board of Directors at its January 1986
meeting, but had been put on hold because
of & Canadian/US agreement, dating back to
1952, which specifies the current call gign
system. However, after investigation, it
appears that this should not block ihe
suggested change.

NEW FCC CHAIRMAN

Dennis Patrick, 35, is the new FCC Chairman.
Patrick is a native of Los Angeles, and went
to college and law school there. He was a law
clerk for William Clark, then a California
Supreme Court Justice, who was later named
Secretary of Interior by President Reagan.

Patrick joined the White House staff in
1981 and was appointed an FCC Commis-
sioner in {983, As Chairman, Patrick is
expected to continue the deregulation policies
of his predecessor, Mark Fowlet.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Alaska,
Alabama, Delaware, East Bay, Kansas,
Michigan, New Mexico, Santa Barbara,
Tennessee, and Western Massachusetts
Sections: You are hereby solicited for
nominating petitions pursuant to an election
for Section Manager. Incumbents are listed
on page 8 of this issue.

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

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

{Place and date)

Field Services Manager, ARRL
225 Main Street, Newingten, CT 06111

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

(Signature. . .Call., .City. .ZIP...)

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class or
higher, and a Full member of the League for
a continuous term of at least two vears
immediately preceding receipt of a petition for
nomination,

Petitions must be received at Headquarters
on or before 4 PM Eastern Local Time
September 4, 1987,

Whenever more than one, member is
nominated in a single Section, ballots will be
mailed from Headquarters on or before
October 1, (987, Returns will be counted
November 24, 1987. SMs clected as a result
of the above procedure will take office
January 1, 1988,

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-vear term
beginning January [, 1988.

I no such petitions are received for a
Section by their specified closing date, such
Section will be resolicited in January 1988
QOST. An SM elected through the resolicita-
tion will serve a term of 18 months.

Vacancies in any SM office between elec-
tions are filled by the Field Services Manager.

You are urged to take the initiative and file
& nomination petition immediately.
Richard K. Paim, KiCE
Field Services Manager

REPEAT NOMINATING
SOLICITATION

Since no petitions were received for the
Marvland-DC and New Hampshire Sections
by the petition deadline of March 6, 1987, as
4 result of Notices in January and February
(ST, nominating petitions are hereby
resolicited, See the above notice for details
on how to nominate. !

SECTION MANAGER ELECTION
RESULTS

Balloting results: [n the Northern New Jersey
Section, Robert R. Anderson, K2BJG,
received 960 votes and Jack D). Wilk,
N2DXP, received 264 votes. Mr Anderson
was declared elected.

In the West Texas Section, Amelia “Milly”
Wise, W3OVH, received 287 votes, and Leslie
Bannon, WFSE, received 259 votes. Mrs Wise
was declared elected.

In the Rhode Island Section, Charles H.
Diluglio, K1DA, received 237 votes, and
William M. Foss, KAIIXH, received 61
votes, Mr Diluglio was deciared elected 88



Moved and Seconded ...

Minutes of Executive Committee
No. 426

Birmingham, Alabama

May 16, 1987

AGENDA

L. Approval of Minutes of March 21, 1987
meeting.

2. Study requested of the Executive Commit-
tee by the Board:

1.1, Regarding the procedures used in
evaluating gualifications of candidates in ARRL
director/vice director elections, Minute §1, 1987
Annual Meeting,

3. FCC Maiters:

3.4, Review of status of ARRL response
regarding General Docket #7-14, Amendment of
Part 2 of the Commission’s Rules Regarding the
Allocation of the 216-225 MHz band.

3.2. Review of planning of ARRL Response
to the FCC inquiry in PRB-3, Privatization of
Special Call Sign System,

3.3. Review of the draft request for special
temporary authorizations for automatic contral of
HF packet.

3.4. Other FCC matters,

4. Consideration of ARRL comments on behalf
of radio amateurs in the determination of rental fees
for electronic sites under the control of the Forestry
Service, Department of Agriculture.

5. 1ARU Affairs:

5.1, Report on IARU Region 1 Conference.

5.2, Report on I1ARLU Administrative Council
Mezting.

3.3. Consideration of IARU Proposal No.
84, Concerning the Admission to [ARU Member-
ship of the Egypt Amateur Radio Society.

6. Local antenna/RFI matters.

7. Consideration of restructuring the West
Indies Section.

8. Review of progress on Board directives:

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

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

8.3, By the Executive Vice President, on the
proposed visitors® center,

9. Recognition of new Life Members.

10, Affiliation of clubs.
11, Convention matters:
11.1. Approval of division, state and section
conventions,
11.2. National Convention matters.,
12, Date and place of next meeting.
13, Other husiness.

Fursuant to due naotice, the Executive Commit-
tee of the American Relay League met af 8:30 AM,
Central Daylight Time, Saturday, May 15, 1987,
at the Ramada Civic Center Plaza in Birmingham,
Alabama. Present were President Larry E. Price,
WARA, in the Chair; First Vice President Jay A.
Hotladay, W6EL]; Executive Vice President David
Sumner, KI1ZZ; Directors Frank M. Butler, Jjr.,
WA4RH; Clyde Hurlbert, W5CH; Paul Grauer,
WAFIR and George 5. Wilson, IT1, W40YI. Also
present were Secretary Perry Williams, WIUED,
and Counsel Christopher 3. Imlay, N3AKD.

1. On motion of Mr. Grauer, the Minutes of the
March 21, 1987, meeting were adapted as printed.

2. Study requested by the Board:

2.1. With regard to a study of procedures wsed
in evaluating the eligibility of candidates for election
to the offices of director and vice director, as
requested in Minute 81 of the fanuary 1987 Board
Meeting, the Executive Committee clarified
guestions about eligibility dates and adminisirative
practices ta agsure timely review of candidate
eligibility.

3. FCC Matters:

3.1, As concerns General Docket 87-14 which
would amend Part 2 of the FCC Rules, so as to re-
allocate the frequencies 220-222 MHz to the
government and non-government Land Mobile
services, during extended discussion the Committee
reviewed actions taken to date and tactics planned
for the next several weeks to mount the strongest

possible defense of amateurs” continuing use of the
entire 220-225 MHz band. The Committee noted
with pleasure comments submitted in support of our
position by a Congressman, the Canadian Radio
Relay League (in response to an invitation to do so
tendered by the Committee at its March 21 meeting),
several government entities, several manufacturers
and at least two thousand individual amateurs and
local clubs,

3.2. Moving next to further consideration of
the FCC inquiry in PRB-3, Privatization of Special
Call Sign System (SCSC}, the Committee expressed
its appreciation of the prompt and favorable action
by the FCC on the requests for extension of time
to file comments inn the matter until July 31. The
Committee discussed at length the report of a special
committee on PRB-1 for the period since the
March 21 meeting at New Orleans and commended
them for their work. On motion of Mr. Butler, the
Executive Vice President was directed to explore
with corporation counsel the various alternatives
for implementation of an $CS5C, and the tax,
corporate and liability implications of ARRL
involvement therein, following the guidelines
adopted at New Orleans entitled, ““Conditions
Under Which The ARRL Could Approve Callsign
Program,™ The Executive Committee was in recess
for luncheon, from 12:12 to 1:20 PM.

3.3. The Executive Vice President reviewed
progress toward finalization of a draft Request for
Special Temporary Authority (STA) regarding
development of HE packet networks, Under the
STA, about 40 stations specifically listed in the
application would be permitted to operate HF
packet nodes under automatic control, to perform
a controlled study of HF packet networks. (The final
outcome of PR Docket 85-105 last year was to allow
automatic packet operations above 50 MHz but not
on the HF or MF bands, However, the way was left
open for an STA permitting a study.} it has heen
newly agreed to limit the study to six months to
minimize impact on other amateur operations, and
defer a request to use speeds greater than 300 baud.

3.4, Other FCC matters:

3.4.1. Counsel Imlay distributed copies of
the Memorandum Opinion and COrder on the
question of Volunteer Examiner Coordinator (VEC)
maintenance of question pools, PR Docket §5-196,
released May 14. The Committes also reviewed a
draft agenda for the July meeting of VECs to be
held in Atlanta July 10, Without objection, it was
ordered that the Executive Vice President prepare
4 position paper on VEC subjects for that mecting,
and circulate it to the Executive Commitiee for
comment as soon 4s possible before the end of June.

3.4.2. Counsel Imlay reported briefly on
RM-5836, a petition for rulemaking by Regency
Electronics.. The petition would require that
manufacturers of scanners warn customers about
the implications of the Electronic Communications
Privacy Act of 1986, The petition was deemed not
to he of concern to amateurs at its present stage.

3.4.3. The Committee considered an FOO
Notice of Proposed Rulemaking, General Docket
87-107, regarding **A/B’* switches to be required
an cable conversion devices. Without objection, it
was agreed that Counsel would file brief comments
urging a requirement that the “*antenna’” position
of such switches be grounded when not in use so
as to minimize interference to amateurs,

3.4.4, Counsel Imlay reported that the
ARRL had filed an official complaint against
Agrotron for advertising non-type-accepted devices
for the 216-222 MHz band, in violation of FOC
rules.. The Commission reported to us that the
manufacturer had agreed to refrain from further
violations of this type, so no official action was
being taken.

3.4.5. Counsel Imlay reported that one-third
of the documents we had requested from the FCC
under the Freedom of Information Act (FOEA) in
connection with General Docket §7-14 had been
released to the public generally, The remainder of
the request was denied by the Commission staff,
citing Rule 5 which protects internal opinion
documents. Without objection, it was ordered that
Counsel proceed with an appeal to the FOLA officer
of the Commission,

4, Turning next to consideration of an ARRL

pesition regarding rental fees proposed for elect-
conic sites under the control of the Forestry Service,
Department of Agriculture, on motion of Mr.
Graver, Counsel was directed to file, in consulta-
tion with the Legal Strategy Commitiee, strong
comments protecting the interests of the Amateur
Service and minimizing the adverse tinancial effects
of the Forestry Service proposals.

5. [ARW Affairs:

5.1, President Price reported on his perspec-
tive of the JARU Region 1 meeting as an ohserver,
The Region 1 Division is, he reported, very well
organized; preparations for the Conference were
thorough, Topics discussed of especial interest to
1.5, amateurs included the development of packet
radio, the FTU exposition in Geneva later this year
calied Telecom 87, and Project Goodwill, the
program wherein donations by U.S. amateurs and
clubs were used to purchase 20-meter equipment in
kit form for use in new and developing countries.

3.2. EVP Sumner, as a member and Secretary
of the LARU Administrative Council, gave a digest
of its meeting over the Easter weekend, immediately
following the Region | conference. Much of the
meeting was devoted to the increasing likelihood that
there will be a worldwide frequency allocations
conference around 1992 or 1993, specifically to
attempt to find more frequency space for the Broad-
casting Service in the HF region below 1 MHz, and
to find space for an expanded Mohile Satellite
Service in the 1 to 3 GHz band, The minutes of the
Council meeting have been completed, and are being
reviewed by its members before publication.

5.3. On motion of Mr, Wilson, the Secretary
was directed to cast the vote of the ARRL in favor
of TARU Proposal No, 184, regarding the admission
o membership in the Union of the Egypt Amateur
Radio Society.

&, Counsel Imlay reported briefly on local
antenna matters. Beyond these individual cases, he
reported that there would be a seminar for Volunteer
Counsels at the ARRL National Convention in
Atlanta in July. Director Wilson and Mr. imlay are
working on having the seminar count for continuing
education credit in those states which require it.

7. The Executive Committee noted the unique
characteristics of the West Indies Section of ARRL,
and, on motion of Mr. Grauer, directed the
Executive Vice President to prepare alternative
solutions to address member concerns.

8. Review of progress on Board directives:

8.1. By the vice presidents and/or chairmen
for the committees:

8.1.1. Mr. Price, as chairman of the
Executive Committes, reported on appointments to
new special committees. The Ad Hoc Committee
on Amateur Radio and the Media, as called for at
Minute 56 of the 1987 Annual Meeting of the ARRL
Board of Directors will comprise:

Thomas B. J. Atking, VE3CDM, Chairman
Roy Weal, K6DUE

Richard 8. Moseson, N2BFG

Edward L. Tobias, KR3E

Mr, Atkins is recently retired following a long career
on the business side of broadcasting in Canada. Mr.
Neal now serves ay a consultant to NBC, following
a distinguished career with its news organization.
Mr, Moseson is an Associate Producer with CBS
MNews, and is Chairman of the ARRL Public
Relations Advisory Committee. Mr, Tobias is with
the Associated Press in Washington, Members will
be named soon to the Education Task Force
responsive to Minute 73, [987 Annual Mesting,
from among more than two dozen individuals who
have expressed an interest in appointment having
a professional background in curricelum
development.

8.1.2. First Vice President Holladay
reported briefly for the Membership Services
Committee, which met April 23 in Visalia, CA, and
will meet again in Atlanta just prior to the Second
Board Meeting, and for the Special Study Com-
mittee on Advisory Committees, which has several
matters nnder discussion **hy circulation,’

(continued on page 81)
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Correspondence

Conducted By John Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

All letters will be considered carsfully. We reserve the right to shorten letters selected in order to have more members’ views
represented. The publishers of QST assume no responsibility for statements made herein by correspondents.

NOVICE EXCITEMENT

i1 I’ve been following Novice Enhancement
with great interest and the day has finally
comel I was on the 10-meter band the other
night and I came across a Novice on phone.
Boy, was I in for a surprise! It all started with
a simple call: “KAIPGP...this is
KBINLI...Go ahead. .. Talk about excite-
ment! I felt like 1 was the Novice and was on
the air for the first time. David, KA1PGP,
9 vears old, has been a Novice for only 4 or
S months. His voice was a little shaky but the
exciternent was overwhelming. David was
onty about 40 miles away, but it was the other
side of the world for him. 1 was his sixth
rontact. Let me tell vou, that QSO was
fantastic. [ think David will stay in Amateur
Radio; he has probably learned more in one
night of $SB operation than in many
£0/80-meter CW contacts, David actually had
a mini-pileup going once amateurs realized he
was a Y-yvear-old Novice.

Good luck, David—and welcome to the
world of ham radio!'—John Petrowics,
KBINU, Rowlev, Massachusetts

FIVE MINUTES OF HIS TIME

[7J 1 always enjoy the Correspondence column
of OST. As | was reading it this morning, I
recalled the following story.

A ham friend was working in his yard when
a young fellow stopped and asked if he was
a ham. My friend said that be was and they
talked for awhile. They eventually ended up
in his radio shack where a lengthy conversa-
tion ensued.

‘This young fellow had so many questions
about [icensing that my friend called an Extra
Class licensee and asked him to talk to this
potential ham who was so eager to get a
license.

The Extra Class licensee acted rather
“stuffy.’” He said “Well, I suppose 1 could
allow him five minutes of my time.”* A few
weeks later the potential ham stopped by and
he was as happy as a clam: He had passed
the Novice, General and Advanced in one
sitting! 1t seems that he had been a radio
operator in the Air Force. A few days later,
my friend ran into the Extra Class operator
on 75 meters. He said to him, “It’s a good
thing you only had five minutes of your time
for that guy. There’s no telling what he could
have done with half an hou!”’ 0. Scott
Gray, K7WPC, Coos Bay, Oregon

GENERATOR POWER: 1S IT BEST?

1 Regarding Wendell Tulencik’s May 1987
OST article entitled A Few Thoughts on
Emergency Power,” T have read his argu-
ments and have come to different conclusions.
Considerations of generator cost, noise,
cabling, switching circuits, fuel availability
and storage, exhaust fumes and equipment
maintenance all make good arguments against
the use of generator power. Reducing power
needs and using solar power may save a lot
of hassie. A protracted emergency may
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exhaust vour fuel reserves and more fuel
might not be available; that is not a worry
with solar power.—Michae! Sakarias,
KL7KE, Juneau, Alaska

50 YEARS LATER

[T T just rejoined the ARRL after a 50-year
absence of membership. After 50 vears, 1 am
still pleased with what I see in QST. Since
amateurs don’t build their own equipment as
much as they used to, [ thought the technical
articles in QST might not be as interesting as
they used to be, But I find the League’s jour-
nal to be bigger and better, interesting and
informative.—.fohn M. Willeuti, W6DFP,
Exeter, California i

FRIENDSHIPS REXKINDLED

1 Rarely do I read all the Stray filler inserts
with the same devotion which [ give to the
rest of OST. However, the Stray on page 72
of March 1987 QST concerning Bo Bo Pike,
W@HYV, leaped at me.

Back in 1942, I was a young aspiring staff
announcer at KGBX in Springfield, Missouri.
On the staff with me was a young and talenfed
studio engineer named Bo Bo Pike. Could this
be the same Bo Bo Pike | had known?

A quick response to my letter revealed that
he was indeed the same Bo Bo Pike I had
known those many years ago. We have begun
to correspond and fifl in the history of the
intervening vears that have passed so quickly.
Thanks to Strays for helping renew an old and
valued friendship.—Jack Sobel, WBSVM,
Chesterfield, Missouri

REFLECTIONS OF A YOUNG OT

[} Ten years ago this week, I received my
Amateur Radio license and 1 became a
member of the ARRL. 1 am only 25 years old
and it is hard to believe that a decade has
passed since I became an Amateur Radio
operator.

In 1977, 1 was a long-haired junior in high
school, and I found very few people who
possessed an interest in Amateur Radio, let
alone a license. However, Dr Roger Kuul,
K3TM, gave me the test for the Novice class
as well as much needed confidence. My father
gave me space in our house for radio equip-
ment and helped me string my first dipoles
from treetop to treetop in the yard, The
ARRL provided operating aids, code-practice
tapes, specialized books and helpful QST
magazine articles. With such guidance, [ was
able to go down to the imposing FCC head-
quarters in Washington, DC, to take and pass
the Technician license. I returned home in
trinmph. Yet, | owned no VHF equipment,
and [ could not afford any until several years
later, long after passing the 13-WPM General
class code examination.

Ten years has brought with it WARC,
packet radio, volunteer examining, a new call
sign for me and many other changes in
Amateur Radio. 1 was very glad to see the
appearance of the Making Waves column of

QST, and | hope it smooths the'road youth-
ful hams face when starting this new and
fascinating hobby. It is a resource | wish I had
10 years ago. 1 have cbserved, no doubt as
others have, that the Leagne has weathered
these changes well in the past 10 years. The
complete editorial revision of most of the
League publications is a sparkling example of
how well the needs of the changing amateur
community have been met. | have grown up
in the past 10 vears, and now have a career
of my own, but 1 know that [ have become
a better person through my League and
Amateur Radio.—Matt Vurek, N4DLA,
Berhesda, Maryland

MORE MESSY SHACKS

Ui Your April photo spread on the messiest
ham shack was absolutely hilarious! Even my
nonham XYL went into hysterics. The
captions were equally funny. Perhaps this was
just your usual April fool gag, but it proves
that Newington really has |a sense of
humeor!—L~Lowu Schurrer, WB6OQON, Ventura,
California

[ I think the Messy Shack Contest was the
funniest article on Amateur Radio that { have
ever read. Nothing has given ne more
encouragement than those pictures.—-Bob
Johnson, N7CFX, Seattle, Washington

BEYOND WX

I7] You’ve put out a CQ because you wanted
to make a QSO. A ham in anothet country
answered you because he wanted to make a
QS0 also., Yowve already exchanged the
usual ritual of weather and equipment. Now
what? It helps to be curious. Start asking
questions. Where does he work? Does he have
other hobbies? What is his house like? What
kind of car does he drive? Does he grow
tomatoes or petunias? How about pets?
Maybe he has a dog, cat or a'fish.

The same inquisitiveness applies to hams
in the United States. [ happen to live near
cranberry country. There are only about four
places in the world where cranberries grow
and southeastern Massachusetts is one of
them. I think that I am right in saying that
these unique herries grow in sandy soil.
Ditches are flooded throughout the bog to
protect the berries against the autumn frost.
During the summer, the bushes seem to be a
dull green, but as autumn nears they become
a patchwork of reds and marcons on which
the sun’s rays play, We all eat cranberries with
our turkey during the holidays; 1 think that
some ham in another state or country might
just be interested in what little [ can tell him
about Massachusetts cranberries.

Now I have never been to the state of
Washington, and until 1 get there, I'd be
happy if some ham could share the beauty of
that state, or any other state w‘ith me, What
about theit salmon? | don’t think 1 could turn
down a good recipe for that tasty fish!
w—Anne Haonnum, KAILJT, North Easton,
Massachusetts FEE



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 St, Homesstead, FL 33031

The Senior DXerWZTP

““Musty’® Mustermann, W2TP, born in the
last century, celebrated his 90th birthday June
28, 1987. This young-at-heart DXer is an
integral part of this writer’s DX background,
having always been “‘there,”’ always heard
chasing DX ({successfully!), always con-
tributing to club activities, and always re-
maining the right role model for what we like
to think DXers are.

Musty has lived in Leonia, New Jersey since
1923. Before Leonia, he lived in both Jersey
City and Union City. At the age of 10,
beginning with his radio interest in the
Boy Scouts, Musty built a receiving set. As
a young man, prior to0 WW I, he held the
call AWL. At just about the end of that war
Musty began receiving that exciting new ham
radio journal QST, and received the
original call issuance of 2TP. Simple addition
tells you that W2TP is more than a 60-year
ARRL member and solid supporter of the
League.

This DX pioneer was very active in the
{920s, and heard on all continents when 16
meters became an available band. He has been
a regular on the DXCC Honor Roll for
decades, and holds numerous awards,
including SBDXCC and 5BWAS. Ham radio
activity has included active membership in the
prestigious Morth Jersey DX Association and
the Radio Club of America, and past
presidency of the Hudson Amatenr Radio

*‘Musty” Mustermann,
W2TP, and his
antenna farm.

Council. During Musty’s work
lifefime he was a mechanical
engineer, employed with several
large companies in refrigeration
and in the elevator field.

The hams in my family
(WICW, KIZX) join with
Musty’s fellow ciub members in
the North Jersey DX Association
in congratulating him on an
exemplary 90 years! (A very
special thanks to Hans, W2TO,
for reminding us of just a few of
the manifold highlights of
W2TP’s background.)

DEBUT

The following material, and three delightful vears
of contributions, is courtesy of WSBDN,

i, walk quite a bit for relaxation and exercise,
Along the way, 1 daydream, think, and discuss
a variety of topics with mysetf.

For me, my pursnit of (and eventual contact
withy VUTWCY/GDG, Laccadives, was a real
adventure, [t certainly was a new one I’ll never
forget. Thoughts about the various aspects of
that adventure kept popping into my head as I
walked. As the weeks went by, those thoughts
became words, then the words evolved into
sentences, and the sentences info paragraphs.
Eventually, the entire tale was inscribed in my
mind. One Sunday afternoon, I returned home
from walking, sat down with pencil and pad, and
dictated the story to myself. Okay, so now I’ve
got a DX true adventure tale. What should I do
with it? 1 sent it to Ellen [for How’s DX7?.
Nothing happened. Oh well, I gave it a try.

My XYL, Barbara, and I were going camping
tor the Fourth of July week. We loaded the gear,
plastic raft and supplies into the wagon. The mail
arrived just before we departed. 1t included the
July *84 OST. I tossed it onto the heap—some
goad vacation reading. Off we went to Peninsula
Campground.

In mid-summer it’s usually very hot at Folsom
Lake near Sacramento (we camp on the side
opposite from the prison). The compensation is
that the water is nice and warm for swimming
and frolicking. Our mid-day routine was to get
wet about every 20 minutes, scoot under our
shade canopy, sprawl on a cot, and read. Lazily

browsing through QST, I shouted to Barbara,
““Hey, honey, here’s Listening for the
Laccadives. She used my story,”

VISALIA DX CONVENTION

A recipe for a DX convention appeared in a
column of our journal some time back,
originated (as you might expect) by those radio-
active DXers on the West Coast. That column
noted “that the convention ingredients were
simple and readily available; an active radio club
with a predominance of DXers to sponsor the
thing, invitations to DXers within a hundred
miles or so, a program devoted to DX subjects
like antennas and such, a suitable meeting place,
and a popular chairman to handle the thing. Toss
the ingredients together and prepare to enjoy
yourselves.” Shades of the joint Northern and
Southern California annual April DX Con-
vention in Visalia, California! How's DX?
certainly was well ahead of the times, with those
descriptive words appearing in this column,
writst:m by WLIPE (aka W1DX) in December
1938!

Almost 50 years later, an April 1987 DX-
travaganza was highlighted by the banquet
appearance of LAIEE, with the very first pre-
sentation of the 3YIEE 1987 Peter [ DXpedition,
at the Saturday night banquet. This incredible
operation, co-operated by LAZGV (presenting
a well-received program during the DX Program
at the Dayton HamVention¥ ) encountered the
best weather in 100 years in that hostile part of
the world, permitting approximately 16,000 con-
tacts! (Does N31I know he was their first con-

tact?} Einer won over the audience with his
carnestness, good humor, excellent exposition
and fascinating stides—his youthful appearance
belying his extensive background. (Einer
operated as TW1EE in Svalbard 1970-1972, in
addition to superb contesting from LAIK.}
F6GXB’s 1986 Clipperton adventure was an eye-
opener for this reporter, showing the seas around
Clipperton {notorious for their wildness) at a flat
calm. The interesting program ran consecutively
s0 it was possible to catch all the engrossing
presentations, which included {in part) DXing
with Personal Computers (N6VI/W6EL), Con-
test Forum {(K3Z0, N6BT and others)—with well
thought-out comments on station layout for
maximizing operator efficiency, VE9XI
(ZL1AMO’s Christmas Island story), a superbly
presented proposal for restructuring a potrtion
of the DXCC rules by K3NA (more on this later),
TIOW /Cocos, VKOYW Cocos-Keeling by
WSKNE of QRZ DX fame, and the indomitable
Colvins with Yasme 87 (Indian Ocean DX-
pedition). (Lloyd and Iris have now earned
DXCC from over 100 different countries, and
she is recovering nicely from her accident.) The
Sunday breakfast presentation featured
JYTZ/NGTI and his team, breaking up the
crowd as they entered wearing authentic
Jordanian head gear.

Ohviously the programs are of great interest
at an event like this. That, coupled with the
opportunity to meet old friends (among the
500+ attending!), makes it something few active
DX types would willingly miss. There were lots
of “‘extras,”’ of course: the opportunity to con-
gratulate the first Asian elected to CQ’s Hall of
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Fame—JAiBK, fantastic code competency
demonstrated by the master N6RA, and partici-
pation in the hilarious eyeball QSO Party (origi-
nated at the 1986 Pacific Northwest Convention),
where you received various points for mesting
attendees {and having them sign your “‘log”).

Congratulations to this vear’s host, the
MNorthern California DX Club, for providing a
program that only the Southern California DX
Club could hope to surpass in 1988, (A review
of the DX doings at the Dayton Ham Vention
next issuet)

ARRL DXCC LIST

The new printing, with the ARRL DXCC 50-year
iogo on the cover, may have escaped your
attention. A nifty addition is a prefix cross-
reference list that will be mighty handy, ie, HS,
%4, % and V9