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ANNOUNCING
ANEW LINE OF SUPER STARS..HENRY RADIO’S

EE IS T N A

!

T

HENRY RADIO’S NEW PREMIER SERIES . . . AMPLIFIERS FOR THE DISCRIMINATING
AMATEUR WHO REFUSES TO COMPROMISE . . . THE 3K PREMIER AND 3KD PREMIER
DELUXE AMPLIFIERS. ALL OF THE MATCHLESS QUALITY AND FEATURES OF THEIR
PREDECESSORS PLUS QSK BREAK-IN KEY AND 160 METER BAND.

THE PREMIER SERIES THE CLASSIC LINE
¥t The 3K Premier Console - all the rugged reliabilty ot the sk (11 @vailable as before)

Console plus QSK and the 160 meter band. 2KD Classic Desk Model —-3.5 ~ 21.5 MHz. (Two 3-500-Z
<z The 3KD Premier Desk Model --- the same RF deck in a tubes-~the design Henry made famous)

smaller and lighter configuration. 2K Classic Console - the original and still the standard
1% The 3002-A Console - maximum legal power in a two meter workhorse.

block buster. 2K Classic “X” Console — made heavy duty, rugged and reli-
< The 3004-A Console --- a unique new approach to high power able for  lifetime of service.

UHF amplification at 440 MHz. 3K Classic Consolewith the magnificent 3CX1200A7 final tube.

Attention: Al HF ampilifiers can be modified for 10 meters e All gﬂﬂf-k.aa Itw o_-met:ler
export HF amplifiers are shipped with 10 meler operation in- 85K mode) using e

; ; Eimac 3CXBO0A7...
cluded # Please call or wtite for a complete information packet because this tube s ]
FCC type acceptance pending on 3K Premier and 3KD Premier models. rated at & 15dB gain, 3

Henry amateur amplifiers are available from select dealers g?l:!ye aits)Oth ﬁﬁegaftésr
throughout the U.S. and are being exported to amateurs all over the req

world. Henry Radio also offers a broad line of commercial FCC type full output. '
accepted amphtiers for two way FM communications to 500 MHz, as | 2004-A UHF desk model

well as special RF power generators for industrial and scientific

users, Call or write Ted Shannon for full information.
205[) 8. Bundy Dr.. Los Angeles, CA 90025 {"13) 820-1234
Butler, Missourt 64730 (816) 679-3127
TOLL FREE ORDER NUMBER: [800) 421-66231 For all states except Calitornla Calil. residents please call collect on aur regular numbers.
Telex: 67-3625 (Henradio} FAX[213) 826-7790

We stock these plus many other fine names:

AEA s ARCO« ARRL+ ASTRON=B &KeB&Ws BIRD ¢ CDE «+ CONNECT-
S5YSTEMS « CUSHCRAFT « EIMAC « HAL » HUSTLER = HY-GAIN » 1COM
» KENWOOD » LARSEN « NYE « TEMPO « VIBROPLEX « YAESU




...pacesetter in Amaiteur.

TM-2570A/ 255OA/ ?bBOA.B.g

Feature-packed 2m FM
transceivers

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

¢ Telephone number memaory and
autodialer (up to 15 seven-digit phone
numbers), A Kenwood exclusive!

* High performance GaAs FET front end
receiver

& 23 channel memaory storas ofiset,
frequency, and subtone. Two pairs
may be used for odd split operation

e 16-key DTMF pad with audible monitor

* Lxtended frequency coverage for
MARS and CAP (142149 MHz; 143-151
MHz moedifiable)

¢ Center-stop tuning—a Kenwood
exclusive!

» New 5-way adjusiable mounting
system

e Automatic repeater offset selection—
ancther Kenwood exclusive!
» Direct keyboard frequency entry

¢ Front panel programmable 38-tong
CTCSS encoder includes 97.4 Hz
(oplicnal

144 MHz FM TRANSCEIVER

RESET

=CHL  mDCL

controls for excallent visibil ty

@ The TM-35304 is a 25 watt version
covering 220-225 MHz. The first full

Three Choices for 2m!

featured 220 MMz rig!
Introducing...

KL Digital Channel Link

Compatible with Kenwood's DCS
(Digital Code Sguelch), the DCL system
znables your rig io automatlically (3Y
to an open channel. Now you can auto-
matically switch over 1o a simplex
channel after repeater contact! Here's
how il works:

The DCL system searches for an
open channeal, remambers it returns
to the onginal frequency and transmits
control (nformation to another DCL-
equipped station that switches both
radios to the open channei. Micro-
processor control assures fast and

relisble operation. The whole process

nappens in an instant!

Optional Accessories

* TU-7 38-tone CTCSS encoder

* MU-1 DCL madem unit

* VS-1 voice synthesizer

¢ PG-2N axira (OC cable

o PG-3B DC line naise filter

© MB-10 exira mobile bracket

« CD-10 call sign display

* PS-430 DC power supply for
TM-Z550A/ 2530435304

Tonnpdete wrhace mangan
Hpaeafe #ONS G0 QACES A58

sarfectsd dergt W L0 1Y

» PS-50 DC power supply for TM-2570A

s MC-80A/MC-80/MC-85 dask mics.

o« MC-48B extra OTMF mic., with UP/DWN switch

* MC-438 UP/DWN mic.

& MC-55 (8-pin1 mobile mic, with time-out timer

* SP-40 compact mobile speaker

¢ SP-50B mobile speaker

« SW-200A/SW-200B SWR/power meters

« SW-100A/8W-100B compact SWR/power meaters
© SWT-1 Zm antenna tuner

& dvatlable tor all Kemwood ranseevers il mosi Arcesunnes
bt 10 CNENGE Wit aaiice or aBlgaton

Actual size front panel

KENWOOD

KENWOOD U.S.A. CORPORATION
22ME. Dominguez St, Long Beach, CA 90810
PO, Hox 22745, Long Beach, CA 90801-5745
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ICOM IC-76])

/4016
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RIT 27X

85

HEF TRANSU

A NEW ERA DAWNS

¢ Built-in AC Power Supply

® Built-in Automatic Antenna
Tuner

® SSB, CW, FM, AM, RTTY

¢ Direct Keyboard Entry

¢ 160-10m/General Coverage
Receiver

o Passband Tuning plus IF Shift

e QSK up to 60 WPM

The IC-761 ushers in an exciting
new era of amateur radio communica-
tions; an era filled with all the DX'ing,
contesting, and multi-mode operating
pleasures of a fresh new sunspot cycle.
The innovative IC-76! includes all of
today's most desired features in a sin-
gle full-size cabinet. This is ham radio
at its absolute best!

Work the World. The IC-761 gives
you the competitive edge with stand-
ard features including a built-in AC

power supply, automatic antenna tuner,

32 fully tunable memories, self-refer-
encing SWR bridge, continuously vari-
able RF output power to 100 watts in
most modes, plus much, much more!

Superb Design, Uncompromised
Quaiity. A 105dB dynamic range re-
ceiver features high RF sensitivity and
steep skirted IF selectivity that cuts
ORM like a knife. A 100% duty cycle
transmitter includes a large heatsink
and internal blower. The IC-761 trans-
ceiver is backed with a full one-year
warranty and ICOM's dedicated custom-
er service with four regional factory
service ¢enters. Your operating enjoy-
ment is guaranteed!

All Bands, All Modes Included.
Operates all HF bands, plus it includes
general coverage reception from
100kHz to 30MHz. A top SSB, CW, FM,
AM, and RTTY performer!

Passband Tuning and IF Shift plus
tunable IF notch provide maximum op-
erating flexibility on SSB, CW, and
RTTY modes. Additional features in-
ciude multiple front panel filter selec-
tion, RF speech processor, dual width
and adjustable-level noise blanker,
panel selectable low-noise RF preamp,
programmable scanning, and all-mode
squelch. The IC-76] is today's most
advanced and elaborate transceiver!

1150 Premler Drwe Suite (26, lrvmg "TX 75063 / 1777 Phoenix Parkway, Suite 20[ “AtlantaG

Direct Frequency Entry Via Front
Keyboard or enjoy the velvet-smooth
tuning knob with its professional feel
and rubberized grip.

Special CW Attractions include a
built-in electronic keyer, semi or full
break-in operation rated up to 60
WPM, CW narrow filters and adjustable
sidetone.

Automatic Antenna Tuner covers
160-10 meters, matches 16-150 ohms
and uses high speed circuits to follow
rapid band shifts.

Complementing Accessories [n-
clude the CI-V computer interface
adapter, SM-10 graphic equalized
mic, and an EX-310 voice synthesizer.

You're The Winner with the new
era IC-761. See the biggest and best

HF at your local ICOM dealer.

ICOM CANADA, A Divislion of ICOM America, Inc., 307( - #5 Road, Unit 9, Richmond, B.C. V6X i Cﬁnad‘

All stated specmoations are approxlrnate and subiect 10 change without natice or cbligatlon Al ICOM radics signiticantly exceed FOC regulations limiting spurious emissions. 6148



QST (ISSN: 0033-4812) Is published monthiy as its
official journal by the American Radio Relay Leagues,
Newingtan, CT [1BA. Official argan of the Canadian
Radic Ralay League.

David Sumner, K1ZZ
Publisher

Paul L, Ainaldo, W4RI
Editor

E, Laird Camﬁgell. wicuT
Managing Editor

Joel P, Klelnman, N1BKE

Assistant Managing Editor

Jeffray 5. Kilgore, NSLFW

Edorial Supervisor, Up Front in QST

Vacant

Editorial Assistant, Strays

Chesles L. Hutchinson, KSCH

Technical Editor

Gerald L, Hall, KI1TD

Assoclate Technicel Editor

Paul Pagel, N1FB, Mask J. Witson, AA2Z
Senior Assfstant Tacknical Editors

Larry D, Wolfgang. WASVIL, David Newkirk, AK7M,
Bruce 8. Hale, KE1MW, James W. Healy, N.J2L
Assistant Technical Eclitors

Mauraan Thornpson, KAIDYZ

Technical Editortal Assistant

Phillip M. Sager, WB4FDT

Happenings, Loague Lines

John C. Hennesses, KJ4KB

Correspondencae, Washington Maibox

Luck Hurder, KY1T

Fubiic Service

Billy Lunt, KR1R

Contasts

Donald B. Search, W3AZD
DXCC

Les Hayford, AH2W

Club Spectrum

Bohert J. Halprin, K1XA, Richard I, Patm, K1GE
Editortal Associatas

Ed Tilton, W1HDQ, John Traster, WSSO,

Williarn A. Tynan, W3X0, Stan Horzepa, WA1LOU,
Harry Maclean, VEGGEO, Bob Afkins, KAIGT,
Ellsn White, W1YL4, Richard L. Baldwin, W1RU,

John Huntoon, W1HW, DOL.IF DeMaw, W1FB/8,
Vern Riporiella, WASLAQ, Joan Gibspn, KGTE
Contributing Editors

Michelle Chrisiohn, WB1ENT, Production Supervisor
Jadi Morin KA1JPA, Assistant Production Suparvisor
Sug F?:ﬁan, Gi fc [esign Supervisor

David Plngrae, Senior Tachnical ustrator

Leslie K. Bartoloth, KAIMJP, Lavout Artist

Rose Cyr, 8andra |.. Damato, Typesetters
Production Staff

Steffie Nelson, KATIFB

Proofreader

Bruca O. Wiliams, WASIVC
Advertising Manager

Debra Jahnke
Clrewlatlon Manager

Beth A Douglass
Daputy Girculation Manager

Offices

225 Main 8t, Newington, CT 06111 USA
Telephone: 203-866-1541
Telex: 850215-5052 MC!

Swhscription rate: $25 per vear postpaid in the US and

P and $33 ol All payments must be In US
funds. Foreign remitiances should be by interational pastal
or exprass maney ordar ar bank drait nogotiabla in the US
and for an equivalent amiount in US funds. Individuals may
Bppty for memberahip at the rates shown, Canndians apply to
CHAL Headquariars. address on pags 9, Licensed Amateur
Radio oporators over 85~-$20 US, $28 olsawhare, plus praof
of Age, Parsans ago 17 or undar may qualify for special
ratas. Wrlte for application. Membership and QST cannot be
sepanated. Fitty percett of dues |5 allocated to QST, the
balance lor membership. Singla copies $3.00.

Sacend-cless postage paid at Harttord, T and at addhional
maifing offices. P« Farm 3574 reg d.

Copyright © 1987 by the American Radio Relay Laggue, Inc.
Titls regiatered at US Patent Ofice. International copyright
secured, All rights mserved. Qusdan naservadoes fodos fos
damches, Printed in USA

QST s available 1o blind and physicaily handicapped
individuals on flexible discs from tha Library of Congress.
National Library Service for the Blind & Physlcally
Handicappad, Waeshington, DC 20542,

Indaed by Appled Sciencs and Toachnology Index, Library of
Gongrass Catalog Card No: 21-8421.

—_

OUR COVER

Whether you're an old-timer or an almost-Novice,
you’ll find the comprehensive library of League
books to be your best guide to ham radio
enjoyment and information. These new League
baoks, all available at your local dealer or from HQ,
are just some of the titles we've produced with
you—the League member—in mind, There's a
handy coupon on page 167 of this issue.
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX

1200 Z3FESY 2598
om

s 0

]

A new software enhancemeni
makes the AEA PK-232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

* Morse Code
* Baudot (RTTY)
* ASCII

* AMTOR

* Packet

* Weather FAX

$379.95 AEA RETAIL

Your home compuier (or even & simpie terminal)
can be used for radio data communication in six
different modes. Any RS5-232 compatible com-
puter or terminal can be connecied directly 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
decoding soitware is in ROM in the PK-232.

The PK-232 also includes a no compromise
VHF/HF/CW 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.

Qperation of the PK-232 is a breeze, with
twenty-one froni panel indicators for constant

2006-196th St. SW
Lynnwood, WA 98038
(208) 775-7373

status and mode indication. The 240 page manual
includes a “quick start” section for easy connec-
tion and complete documentation including
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front panel switch. Other back panel con-
nections include external modem disconnect,
FSK and Scope Qutputs, CW keying jacks, and
RS-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 saiellite
photos, like the one in this ad, can be printed in
your shack.

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




WITH CUSHCRAFT ANTENNAS

My A3 has peformed flawlessly through
storms and high winds. Even icing doesn't
botherit... Gareth WIACL

I was glad to find all parts included and
everything fit together perfectly
. . . Paul NBHMY

| am very pleased with the A3 it does a very
good job! ... Bob KAPWGQ

Have the A3 and am having excellent results
withit... Louis KD3AK
Good products at attractive prices.l'vabeena
Cushcraft user for many years, and | like what
you're doing ... Roger KDIMQ

THESE HAMS ENJOY THEIR HOBBY &

10, 15, 20,* 40 meters

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

*40 METERS WITH THE A743 ADD ON KIT,
STAINLESS STEEL HARDWARE KIT AVAILABLE

OUTSTANDING A3 FEATURES

¢ Typical SWR 1.2:1

¢ Average Band width 500 KHz

¢ Power Rating 2,000 Watt PEP

¢ Boom Length 14ft, Weight 27 Ibs
* Longest Elemant 271t

¢ Wind Surface Area 4.36ft

* Tuming Radius 15.5ft

)" <Vith the Cusheraft A3 you too will

stand out from the crowd.

Hovember 1287
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...pacesetter in Amateur Radio

2 m/70 cm FM Dual Bander

A Kenwood original just got better!
Kenwood was the first to develop a
2 m/70 cm mobile radic 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
powerful , 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 style”} operation.
Remote base or cross band repeater
functlon posmble ld control operator

75 wétis on 2 m. 35 watts ony
Ry, £ cm. 5 walts ddjustable) Iow ‘
{a!lows operat:on oncértam

MARS and CAP frequencies) and
440-449.995 MHz.

VFG/M.CH  MBHz

©8a
I

Flrst

¢ New compact sizel Only 59" W x
197" Hx 7877 [ and weighs less
than 4 pounds!

e Proven high performance
Kenwood GaAs FET front end
receiver.

& Easy to operate! Only 3 knobs and
d keys on the tront panel.

« Senarate anienna ports for VHF
ared UHF, Minimizes 'oss and
increases reliabiity and performance!

= 13 memory channeis. Lithium battery
backs up memory. Store frequency,
offset, subtone. Two channels store
the transmit and receive frequencies
independently for odd split or
cross hand operation.

= Front panei-seiectable CTCSS
tone {when opfional T1-7 is
instalied.}

SCAN

SHIFY

Again!

= Non-volatile operating systen.
Even after memory back up cell dies,
all operating teatures remain ntact!
No re-programming or “hoard-
swapping” necessary!

s Erogrammabie band scan and
memory scan with memory chan-
nel loci-out.

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

» Selectable frequency step for
guick and easy QSY.

= Yoice svnthesizer VS-2 option.

Optional accessories:

g & PS-50/P5-430 DC powei supplies

« MU-1DCL modern unit e TU-T CTCSS en-

noder « Y8-2 Yoice synthesizer « SW- 100B

SWR/PowervVolt meter 140-450 MHz tar

mobile use e SW-200B SWR/FPower meter

tor base siation use 140-450 MHz D-200 W

in 2 tanges e SWT-1/SWT-2 2 mand 70 cm

antenna tuner « SP-40 Comipact speaker

3 SP-50B Mobile speaker » PG-2N Extra

DC cable « PG-3B DC noise iilker s MC-60A,

% MC-80, MC-85 Base stalion mics, » MC-55

= (5-pinl Mabile microphone » MA- 4000 Dual
band mobile zntenna with
Auplexer ishowny**

e MB-11 Extra mobile mount

&

-

TONE

SYSTEM

VoL /s LOWE‘IO&E/ S0L
'
S B

~ .?gi"

RESET

» Digitai Channet Link {DCL} option.

sease check FULC ragualions o renearer nperahion
**ag maung s not KRenwood suppied
MO tnOTtraln o HECESLIrY 08 MRSl S Gl diaT

ape heakons gug prces <ubiec! 1o change withou! noiice wr obkgaton
LMMPIBtE Al tANUAIS afe avdtable for all Keawoad Tansc2vers and most aCcessines

KENWOOD

KENWQOOD U.S.A. CORPORATION
2301E. Dominguez St., Long Beach, CA90B10
0. Box 22745, Lung Beach, CA 90B0O1-5745




flordable HT!

= 12vDC input terminal - allows ¢ Heavy-duty fina! amplifier and heat

Ultimat
TH-205AT |

direct moblle or axternal ¢ sink. The die-cast rear panel assures
2 . . power supply operation. £ reliable operation. With the optional
Affordable 5-watt hand-heid When 12 VDC is applied,  /  12-vol PB-1battery pack, he TH-205AT
transceiver. Ultimate Affordabifity! power output increasesto # provides 5 W output, The standard
It's here now! The affordable, 5 watts! :;,-,-' 8.4 volt PB-2 provides 2.5 W output,

“Kenwood Quality” hand-held trans- (500 MW low power),

ceiver. Standard features include
a large, easy-to-read LCD display,
wide-range power requirements
(operates on 7.2 VDC-16 VDC),
3-channel memory, built-in
battery saver circuit, and, when
operated on 12 VDC, a robust
five watts of power! The die-
cast metalrear panel/heat sink
assures cool, reliable operation.
Receiver frequency coverage
from 141—163 MHz is also
standard—you can even listen
to the “weather channels” at
162.40 or 162.55 MHz!

e Monttor switch—to check fre- —"
quency when PL encode/
decode switch is on.

» Extended fraquency coverage "
for certain MARS and CAP
aperations. S

= 3 memory channels store fre- -
fuency and offset, And so sasy
to use! Simply press the
memary channel numberto
recall your favonte channels! j_;-"

& Large, easy-to-read |L.CD display.
~ Frequency, offset, memary channel,
TX, RX, and battery indicator,

# Frequency UP/DOWN keys. Used ta
select frequency or scanning direction,

» Scan function

s Automatic battery saver circuit extends
battery life. No buttons to push!

Supplied accessories inciude: Rubber
flex antenna, belt hook, 8.4 V, 500 mAH
NICd battery pack, wall charger.

= Night light, offset/reverse, ..

s 16-keyy DTMF pad for repeater "
autopatch 1s standard,

{iptionai Accessannes:
1} PB-112 v 800 mAH NICd hatt. pack (5 W out-
puty. 2} PB-2 8.4 V 500 mAH NICd ball, pack (2.5 W
outputy 3) PB-3 7 2 v 800 miAH NCd batt, pack
15 W output), 4) PB-4 7.2 v 1600 mAH NiCd batt.
pack (15 Woutput). 8) B81-6 A4 manganesesalkaling
battety case 6) BC-7 Ropd charget tor PB-1, 2, 3.
of 4. 7)) BG-8 Compact battery charger

8} SMC-30 Speaker ruciophane §) S$C-12, $C-13
toft cases. 10) RA-3, RA-5 Telescoping antennas,
1 RA-8E StubbyDuk antenna ® TSU-3 CTCSS
ahcodesdecode unit ® YB-2530 2 m, 25 W HF
power hooster ® LH-4, LH-5 Leather cases * MR-4
Mobile bracket @ BH-5 Swivel maount * PG-2¢ DO
cable ® PG-3C Fiterad cigar lighter eard.

KENWOOD

KENWOOD U.S.A. CORPORATION
arnplete servics MANURIS #0 dvaranie Jor all Kemwond ITanscevers and most 266 250088, 2 2101 E. Domlnguez st.Leng BEHC_h.(.:A 9{)5310
e HIRANIONS 3Na prees a1 subject 1o Change withont rotice o ubigabian B Rox 22 745, LOHQ Bear:hi CA 90801-5 745

& NEW! Twist-L ok Positive-Connect™
battery case. A wide range of quick-
change commercial duty battery
DACKS are avallable,

November 1987 7
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PAUL GRAUER,* WEFIR, Box 190, Wilson, K&
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Viee Diractor; Claire Richard Dyas, WaQJCP,

PO Box 386, Oxford, NE 68967-0386 (308-824-3138)

New England Division

TOM FRENAYE, K1KI, 23 Pinehurst Rd,

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

Vice Director: Robert Weinstock, KN1K, PO Box 331,
Cambridge, MA 022328 {§17-492-9225)

Northwastern Division

HUSH 8. DRAKE, W7RM, Rte 2, Box 372 AC
La Cuntar, WA 98629 [208-263-3048)

Vice irectar: Willlam R, Shradey, W7QMU
2042 Jasmine Ave, Madford, OR 97501
(503-773-8624)

Pacific Division

RODNEY J, 8TAFFORD, KB6ZV, 5155 Shadow
Estates, $San Jose, (A 95135 (408-274-0492)
Vica Director; James Knochenhauer, KBITL,
133 Bylvan Ave, San Mateo, CA 94403
1415-345-9511)

Roanoke Division

GAY E. MILIUS, JR, WalG,

1416 Rutland Dr, Virginia Beach, VA 23454
{804-481-5005)

Vice Director: John €. Kanode, N4MM,

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

Rocky Mountain Division

MARSHALL QUIAT, AGEX, 1660 Wynkoop, Suite BS0
Denver, CO 80202 (303-333-0819)

Vice Director; Hugh Wintor, W5HD, Bax 14004
Albuquergue, NM 87191 (505-293-5735)

Southeastern Division

FRANK M. BUTLER JR,* W4RH,

323 Elliott Ad, SE, Fort Wallon Beach, FL 32548
(304-244-5425)

Vice Director: Mrs, Evelyn Gauzens, WAWYR,
2780 NW 3rd 8t Miami, FL 33125 (305.842-4139)

Southwestern Division

FRIED HEYN, WASWZ(, 962 Cheyenne 5t,
Costa Mesa, CA 92625 ([114-548-8518)

Vice Diractor: Wayne Overbeck, NGNB,

14021 Howland, Tustin, CA 92680 (714-731-6178)

West Guit Division

JIM HAYNIE, WBSJBP, 3226 Newcastle Dr
Dallas, TX 75220 {214-352-6180) home;
11837 Judd Ct, #114, Dallas, TX 75243
1214-437-1363) businass

Vice Director: Thomas W. Comstock, NSTC,
1700 Dominik, Collage Station, TX 77540
{409-693-1181)

*Executive Committes Member
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Section Managers of the ARRL

Beports Invited: The ARRL Board of Directars (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 welcames reparts of club and individual activity.
ARRL Fleld Organization appoiniments are available covering a wide range of Amateur Radio
valunteet interests. Whatever vour license class, your SM has an appointment available. Check
with your SM (below) for further information.

Canada

Alperta

Britlsh Columbia
Manitoba
Maritime-Nild
Ontarlo

Quebec
SBaskatchewan

Atlantic Division
Delaware

Eastern Pennsylvania
Maryland.DC
Southern Naw Jersey
Wastorn New York
Weastarn Pannsylvania

Centrzl Division
Hiincis

indlana
Wisconsin

Dakota Division
Minnesota

North Dakota
South Cakota

Delta Bivision
Arkansas

Louislana
Mississipp(
Tennessee

Great Lakes Division
Kentucky

Michigan

Ohio

Hudson Division
Eastern New York
NYC-Long Istand
Northern New Jersey

Midwest Division
fawa

Kansas

Missour!

Nebraska

New England Division
Connecficut

Eastern Massachusells
Maine

New Hampshire

Rhade Island

Varmont

Western Massachusutts

Northwestern Division
Alaska

daho
tontana
Oragon
Washington

Pacific Division
East Bay

Nevada

Pacific
Sacramento Vallsy
San Francisco

San Joaguin Vallay
Santa Clara Vailey

Roanoke Division
North Carolina
South Caroling
Virginia

Wast Virginia

Bill Gillespie, VERABC, 10932 gath Ava, Edmonton TH 201 (403-438-2510]

H. E. Bavage, VIETER, 4653 Wast 12th Avae, Vancouver VER 2HE423§04-224- 225)
Jack Adams, VE4AJE, 227 Davidson Ava E, Dauphin R7N 2Z4 -638-9270)
Leigh Hawkes, VE1GA, Box B4, Armdcale, NS B3L 4K5 {902-443-5360)

L, P. Thivierge, VE3GT, 34 Bruce St W, Renfrew KyV 3WT (613-432-506 _
Harold Moreau, VE2BE, 8¢ Principale, 5t Simon Co, Bagot JOH 1Y@ (514-798-2173)
Gordon Kosmenko, VESGF, 59 Kowalchuk Cres, Regina B4R EW7 (305-543-7923)

Harold K. Low, WAZWIY, Rte 8, Box 66, Millshore 19966 (302-045-2871)

Kay C. Craigie, KG3LM, 128 Berkeley Rd, Devon 19333 (215-6B8-5045)

John A. Barolet, KJ3E, PQ Box 247, California, MD 20619

Richard Baier, WA2HEB, 1226 Audubon Dr, Toms River Q8753 (201-270-9292}
William Thompson, W2MTA, RD 1—Hock Rd, Newark Valley 13811 (607-642-8930)
Otto Schuler, K3SMB, 3732 Calby 51, Pittsburgh 15214 {412-231-6890)

David E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 62958 (618-525-1578)
Ronald J. Koczor, K9TUS, 2512 Glenwood Ave, Fort Wayne 46805 (219-483-1365)
Richard R. Ragent, KOGDF, 5003 South 26th St, Milwaukee 53221 (414-282-0312)

(zeorge E. Frederickson, KCAT, RR #2--Box 352, South Haven 55382 (812-558-6312)
Reger “8ill” Kurtti, NBAFP, Rural Routa—Box 34. Rock Lake 58365 {701-268-5648)
Roland Gary, WaYMB, 1010 7th St, W, Mobridge 57601 (505-845-2400)

Jogl M. Harrison, S§r, WBEIGF, Ris 1-Hox 2198, Judsonla 72081 (501-728-3301;
MGl 1D: 311-9747)

John M. Wondergem, KSKR, 600 8mith Dr, Metairie 70005 (504-837-1485)

James N. Davis, , PO Box 332, Senatobia 38668 (601-562-6051)

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

John A, Thernes, W4T, 60 Locust Ave, Covington 41017 {608-331-0331)
James R. Seeley, WBSMTD, 21615-29% Mila Rd, Springport 49284 (517-857-2013)
Jeffray A, Maass, KSND, 9256 Concord Rd, Powell 43065 (614-573-3234)

Paul 8. Vydareny, WB2VUK, 255 N Washington, North Tarrytown 10581 (914-831-7424)
Waltar M. Weanzel, KAZAGI, 373 Fifteenth 51, West Baﬁ:aylon 11704 (516-857-5726)
Robart B. Anderson, K2BJG, 69 Page Dr, Oakland 07436 (201-337-0644)

Hobert W. Walstram, WBEJ, 7431 Macun Or NE, Cedar Rapids 52401 (3158-393-8982}

Robert M, Summers, KEBXF, 3045 North 72nd, Kansas City 66109 (913-29¢-1128)

Benton C. Smith, KOPCK, 3301 Sinclair, Rte 3, Box 196-A, Coiumbla 65203
{314-443-5168)

Varn J. Wirka, WBAGQM, 3106 Vinton, Omaha 66105 (402-341-4572)

Peter Kemp, KZ1Z, PO Box 73, Bethel 06801

Barry Porter, KB1PA, 47 Erin Rd, Stoughton 02072

Clevis Q. Laverty, WIRWG, 17 Fair 5t, Narway 04268 (207-743.2353)
William Burden, WB1BRE, 11 Briand, Nashua 03083 (603-852-0021)
Charles H. DiLuglio, KiDA, Nun Ave, Jamestown Rl 02835

Frank |. Suitor, Wi1CTM, 727 North Ave, Burlington 05401 (802-863-5%07)
William ©. Voedisch, W1UD, 240 Main St, Leominster 01453 (817-534-6256)

James L. Moody, Jr, NL7C, PO Box 102841, Anchorage 99510 (907-694-44GT1
Dan Clower, KAJT, §103 W, Cherry Ln, Meridlan 83842 [208-888-7020)
Kennath G. Kopp, KPP, Box 848, Anaconda 58711 (406-757-3340)

Randy Stimson, KZ77, 9890 SW Ingewood St, Portland 97225 (503-297-1176)
Brad Wells, KR7L, 1290 Puget Dr, E, Port Orchard 98366 (206.871-6546)

Bob Valllo, WERGG, 18655 Shefiield Rd, Castro Valley, CA 94546 (415-537-67014)

Joseph D, Lambert, WBIXD, PD Box 1301, Boulder City 82005 {702-293-0505)

Arimy Curtis, AHEP, PO Box 4271, Hilo, M1 96720 {808-935-5833)

Bobert H. Watson, WSIEW, 10994 Clinton Bar Rd, Pine Grove, CA 95865 (209-223-0101

Robert Odell Smith, NAGT, 320 Park $t—PO Box 1425, Fort Bragg, CA 95437
{707-964-4931) )

Charies P. McConnall, WEDPD, 1658 W Mesa Ave, Fresno, GA 93711 (209-431-2038)

Gilenn Thomas, WB6EW, 554 Simas Dr, iMilpitas, CA 95035 (408-263-2450}

Rae Everhart, K4SWN, PD Hox 41, Lexington 27283-0041 {704-249-3734)

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

Claude E. Feigley, W3ATQ, 135 The Main—RE #1, Willlamsbairg 23186 (804-253-0658)
Karl 8. Thampson, K8KT, 5303 Pioneer Dr, Charleston 25313 (304-778-4352)

Rocky Mountain Division

Colorado
Naw Mexico
Litah
Wyoming

Southeastern Division
Alabama

Gieorgia

Northarn Florida
Southern Florida

Wast fndies

Southwestern Division
Arlrona

los Angeles

Orange

San Diego

Santa Barbara

West Gulf Division
North Texas
Oklzhoma

South Texas

West Texas

William "'Bill"” Sheffield, KQaJ, 1444 Roslyn §t, Denver 80220 (303-355-2486)

Joe Knight, WSPDY, 10408 Snow Heights Blvd, ME, Albuquerque #7112 (505-299-4581)
James g Brown, NA7G, 865 Manchaster Rd, Kaysvilla 84037 (801-544-0056)

James £, Raislar, N7GVV, 1102 East 9th $4, Gilletta 82716

Joseph E. Smuth, Jr., WA4BNF, 1211 13th 5t, N, Besserner 35020 (205-424-4366)
Edmund J. Kossbucki, K4&JML, 5525 Parry Ave, Columbes 31909 (404-322.28586)

Royal V. Mackey, N4ADI, 161 Shall Point W, Maitland 32751 {305-644-5905)

Hichard D. Hill, WA4PFK, 3800 5W 11th Bt, Fort Lauderdale 33312 (305-583-6932)
Jose A. "“Tony” Purcell, KP4IG, Urb Tomas Carrion, Calle 2, ¥95, Juana Diar, PR 006E

Jamas E. SBwafford, W7FF, 5806 W Miramar Dr, Tueson 85715 (602-298-7793)

Phingas .J. lcenbice, Jr, WEBF, 19323 Haisted St. Northridge, CA 91324 (318-349-3186)
Joa H. Brown, WEUBQ, 5444 (a Sierra, Riverside, GA 92505 (714-687-8394)

Arthur B. Smith, W8IN1, 4515 Melisa Way, San Diago, CA 92117 (619-273-1120)
Thormas |. Geiger, W2KVA, 428 E Grant §t, Santa Maria, CA 93454 (B05-866-1359)

Phil Clements, K5PC, 1313 Applagate La, Lewisvilla 75067 (214-221-8873
William E. Geswick, KSWG, 12717 § 124th E Ave, Broken Arrow 74011 (918-369-2115)
Arthur A. Foss, W5KHA, 132 Sally 1a, Brownsville 78521 {512-831-4458)

Amelia “Milly” Wise, W50VH, 8516 Mt Scott, El Paso 79904 (315-751-4160)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Ing, is a
nancommercial association of radie amateurs,
organized tor the promotion of interest in Ama-

teur Radic communication and exparimentation, for the
establishment of natwatks to provide communications in
the event of disasters or nther esmargencies, for the
advangement of the radio art and of the pubfic welfars,
for the rapresentaticn of the radio amateur in legistalive
malters, and for the maintenance of Iraternalism and a
high standard of conduct.

ARRL is an incorporated association without capital
stock chatered under the laws of the State of Connec-
ficut, and is an axempt organization under Section
501c)Ha) of the Internal Revenue Code of 1954, Its alfairs
are govarned by a Board of Directors, whose voting
mambers are slected avary twe years by the ganeral
membarsh_ijp. The officers are slected or appointed by the
Diractors. The League Is noncommercial, and no one who
could gain financially from the shaping of its affairs is
eligiblo far membership on its Board.

“Of, by, and for the radic amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in the
naticn and has a proud hisiory of achiavement as the
standard-bearar in amateur affairs.

A bona fide interast in Amateur Radio is the ohly essen-
tial qualification of mambership; an Amateur Radio licanse
is nat 2 praraquisite, although full vating mambership is
granted only 1o licensed amataurs in the US and Canada.

Membarahip Inquiries and general correspondencs
should be addressed to the administrative headquarters at
225 Main Strest, Newington, CT 06111 USA
Telephone: 203-666-1541 Telew 650215-5052 MCH,

MCI MAIL (2lactronic mail system) 1Dt 2165052

Canadian mambership inquiries and corraspondance
sheould be dirested to CRBL Headguarters, Box 7008,
Station E, Lordon, ON N5Y 449, tel 518-225-2189.

Founding President
Hiram Percy Maxim, WT1AW (1869-1936)

Ofticers

President: LARRY E. PRICE,” W4RA
PQ Box ROB?, Statesboro, GA 30458

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

Vice President: LEONARD M. NATHANSON,
WEBRC, 20833 Sputhiield Rd, Suite 240,
Southfigld, MI 48075 (313-569-3191)

Vice President: WILLIAM J, STEVENS,

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

International Affairs Vice Pregident: TOD OLSON,
WET0O, 292 Heather Ln, Long Lake, WMN 55355,
(612-473-6478)

Executive Vice President: DAVID BUMNER, " K1ZZ

Secretary; PERRAY F. WILLIAMS, W1UED

Treasurer: JAMES E. McCOBB JR. K1LLU

Staft
Washington Area Coordinator
Parry F. Williams, W1LIED
Publications
Manager: Paul L. Rinaldo, W4AI[
Deputy Manager: John Nelson, W1GNC
Adlvertising Depariment
Bruce Q. Wiliams, WAGIVC, Manager
Clrculaiion Department
Debra Jahnke, Manager
Beth A. Douglass, Deputy Manager
Production/Editorial Depantment
Lairg Carpoell, WICUT, Manager
Jogl Kleinman, N1BKE, Deputy Manager
Technical Department
Charles L. Hutchinson, KSCH, Managor
Gierald L. Hall. K1TD, Deputy Manager
Mermbership Communications Services
Manager: John F, landholmn, WiXX
Deputy Manager: Fobert J. Halprin, K1XA
Volunteer Resources
Manager: Stephen C. Place, WB1EYT
Volunteer Examiner Depariment
Jim Clary, WB3IHH, Manager
Ciub Services Department
Lee Hayftord, AHZW, Manager
Field Services Departrent
Richard K. Palm, K1CE, Manager
Administrative Services
Controlfer: Larry J, Shima, WOPAN
Purchasing/Office Services Depariment
Kathy McGrath, Manager
Assistanis 1o the Executive Yice Presidemt
Michael R, Riley, KX1B
Robert Schetgen, KU7G

Gounsel
Christopher D, imlay, N3AKD
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“It Seems to Us ...”

Petitions, Rulemakings and Such

Confused about how FCC rules are made?
You have lots of company. It’s a complex,
and somewhat slow, process, made that
way in large part to protect the rights of
the citizens who might be affected by rules
changes—that is, to protect you. These
rights spring from the due process clauses
of the Fifth and Fourteenth Amendments
of the Constitution, something to keep in
mind as we celebrate the Bicentennial of
that precious document.

Like other federal agencies, the Federal
Communications Commission is obliged to
ghserve the provisions of the Admini-
strative Procedure Act in the conduct of its
business. The evolution of administrative
law is a fascinating subject in its own right,
deserving of more than the limited treat-
ment we can provide on this page. Briefly,
to cope with the increasing complexity of
the business of government, Congress has
created a number of independent agencies
and has delegated quasi-legislative powers

to them. The agencies follow procedures _

that provide interested persons with an
opportunity to participate in the rule-
making process. In turn, while an affected
party can challenge an agency action In
court, the court will not substitute its judg-
ment for that of the expert agency. Rather,
it will only review the action to ensure that
it was taken within constitutional and
statutory limits, that required procedure
was followed, and that it was not arhitrary,
capricious, or an abuse of the agency’s dis-
cretion.

in Amateur Radio matters, the FCC
rulemaking process often begins with the
filing of a petition for a rules change. The
petition may come from an individual or
group; sometimes the League files such a
petition if the Board of Directors, or the
Executive Committee acting on behalf of
the Board, so instructs. According to the
FCC rules of procedure, unless the petition
is “*moot, premature, repetitive, frivolous,
or plainty [does] not warrant consideration
by the Commission’ it /ust be given a file
number (beginning with the letters **RM'")
and placed on public notice. Any interested
person then has 30 days to comment,
sending a copy of their comments to both
the FCC and the petitioner; following the
filing of such comments, there is another
15-day period for the filing of replies. After
these periods have expired, FCC is free to
deny the petition, or to initiate a rtule-
making proceeding or a further ingquiry into
the subject of the petition. There is no limit
to how long the Commission may take in
deciding the fate of a petition, though in
recent years the Commission staff has tried

to dispose of them reasonably quickly in
one way or the other.

An important thing to remember about
petitions for rulemaking is that in assigning
one an “RM’ number, the FCC is not
saying much, if anything, about its merits,
If you hear something referred to by a
number like “RM-9999,"" keep in mind that
it’s simply one man’s or one organization’s
opinion and is most definitely #ot an “FCC
proposal**! The Commission’s role at this
stage is little more than that of a file clerk;
the real review of a petition’s merits comes
after the public comment period.

If the FCC staff finds that a particular
petition does have merit, it may be used,
either by itself or grouped with other
petitions on the same subject, as the basis
for issuance of a Notice of Proposed Rule
Making (NPRM). (The Commission
needn’t wait for a petition from outside;
it may also issue an NPRM on its own.)
Here things hegin to get serious, for in
releasing an NPRM the Commission is
saying, in effect, ““Here’s what we intend
to do unless you convince us otherwise.”
Usually, on an NPRM affecting Amateur
Radio FCC allows at least 90 days for
public comment. An NPRM is referred to
by docket number: eg, *‘the NPRM in PR
[for Private Radio] Docket No. 86-397."
A docket may include a series of Notices
in addition to the initial NPRM, culmi-
nating in an Order announcing the dis-
position of the matter.

After considering the record of the
proceeding, including the public comments,
the Commission may abandon its proposal,
modify it in some way, or adopt it as is.
As long as its final action is based on
“*substantial evidence in the record,” FCC
has broad discretion and there is no
guarantee that it will abide by the wishes
of the majority of those commenting;
remember, it is presumed to be the expert.
With a few exceptions, rules changes
cannot take effect until at least 30 days
after publication.

At each step, there are procedures for
requesting reconsideration of a Com- .
mission action. Ultimately an agency action
can be challenged in court once the
administrative remedies are exhausted, but
after 40 years of working within the
Administrative Procedure Act the players
know the rules and successful court
challenges are rare. If the agency truly
functions as a dispassionate expert, the
system works and both the public interest

(continued on page 13)
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Youve madea

great start. Now; let Yaesu
really get you gomg

Finally. The 220-MHz, 1.2-GHz,
and 10-meter phone hands are
open to Novice operation.

And to work these bands,
Yaesu's offering you a complete
range of innovative HF, VHE
and UHF radios. Each with per-
formance that Novices—and
Extra Class operators, too—ocan
really appreciate.

HT power perfected.
Theres a good reason you'll find
the 220-MHz FT109RH on
more belts than any other. [t
simply out-classes the rest.

With a powerful five watts
to get you out. A battery saver to
keep vou going. And a wealth
of microprocessor-controlled
features youid expect only from
a radio many tirnes its size.

HT power in its smallest
form. Finally,

4 miniature
HT that vou

can really take seriously.

The FT-33R fits easily info
your jacket, pocket, But unlike the
others, it features microproces-
sor control for quick, simple, and
surprisingly intelligent operation.

And what other mini HT
features five-watt output, a
rugged aluminum-alloy case,
and rain-resistant seals?

Two for the road. Our
220-MHz FT-311RM and 1.2-GHz
PT2311R are two of the most
popular mobiles for two popular
reasons.

One, they're built for perfor-
mance. With slick microprocessor-
controfled functions to get you
around fast. And far.

And two, unlike most mobiles,
they're huilt for simplicity.
Because the last thing yon need
is a radio that interferes with
your driving.

World-class operation.
With our FT757GX Mark II, you're
ready to tackle the HF hands
with all the full-featured per-
formance an experienced
nperator demands.

Plus, when vou upgrade to
General Class, you won't have to
upgrade your radio. Because
with the FT757GX Mark 1, youve
already started with the best.

It's a great way fo get maximum
HF performance for your dollar.

Tune in to Yaesu. You've
earned your ticket to the exciting
world of amateur radio. Now,
discover the exciting world of
ham radio technology.

Yaesu’s all the ticket youll need.

YAESU




A Field Day First: As a novel way to introduce
Novices to their new privileges, the Graf-1 Project took
wings over Field Day. Impetus was provided by a
Florida threesome: Chuck Bachus, KA4KV1, Mike
Spivak, WBA4RFC, and Bob Fivey, N4ORN, who received
permission from Goodyear to operate from the airship
Enterprise. Support for the operation was provided by
Kenwood USA Corporation. The group reports that
they were able to provide 160 contacts on 10 m, 2 m,
70 cm and 220.

More Field Day reports begin on page 74.

Federal Judge Affirms Validity of PRB-1

A federal judge, relying on
PRB-1, has siruck down a
local zoning ordinance
affecting an Amateur
Radio antenna. Andrew B.
Bodony, K2LE, brought
suit to overturn denial by
the village of Sands Point,
New York of his appli-
cation for a building
permit for an 86-foot
tower,

District judge Jacob
Mishler found PRB-1 to be
a proper exercise of FCC

authority and. found that
the village was precluded
from applying its 25-foot
limitation on *‘accessory
buildings” to Bodony's
proposed antenna.

This is the first time a
local zoning ordinance has
been declared invalid on
the basis of PRB-1, and
furiher strengthens the
position of radio amateurs
fighting unreasonable local
ordinances.

Pennsylvania Amateur Wins
Goldwater Scholarship

The ARRL Foundation
Scholarship Committee
has announced the
winners of five scholar-
ships for 1987-88 academic

Gomez, Jr, NOGNA, *"Paul
and Helen Grauer Scholar-
ship”: Peter Jaworski,
KC2KK, “Perry Hadlock
Memorial $cholarship’’;

year. One young ham so
honored is William Sands
IV, KA3FXX, of Pennsburg,
Pennsylvania, winner of
the “Scholarship To Honor
Senator Barry Goldwater.”
Other winners were: Ray

Stephanie Dougherty,
NB8FIT, “You've Got a
Friend in Pennsylvania
Scholarship”; and Robert
Huika, KASAKI, “"Edmond
A. Metzger Scholarship.”
Congratulations all!

The family that hams
together. . .: Ernie
Wheatley, W1UHI, and his
son Don, KATLX, at a
Border ARC picnic in
Newport, Yermont this
past summer. W1UHI,
who will be 100 years old
on Dctober 29, is still
active on the bands and,
according to Don, sends
“mean CW." (photo

courtesy K1THP)

Mile-High Repeater: Jutting into the pristine skies of
the Colorado Rockies, this solar-powered repeater
provides surprisingly long-range coverage. This
month’s FM/RPT column, page 57, tells how the
Durango ARC built it and how they maintain it—even
in winter!
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He Made 1t}

fn April Upfront, we
reported that Hartley
“Russ” Alley, NABA was
bicycling his way Fast,
from Colorado to
Massachusetis for his 50th
high schoool reunion. Fifty-
six days, 2238 miles, 1 flat
tire and 105 on-the-air and
eyeball (Q5Os later, he
arrived at English High in
Lynn, Massachusetts, to
whistles, applause and
banners from friends,
fellow hams, relatives and
nearly 100 students.

Russ credits hams for
providing radio

companionship during the
long stretches of wide-
open spaces, advice as to
the best motels and
restaurants along the
route, assistance for
injured bike and biker, and
alerting other hams on
local and packet bulletin
boards along the route.
He’s quite busy these
days presenting a slide
show of the trip to radio
cfubs and bicycle groups.
Any interested clubs
should contact him at:
PO Box 4009, Boulder, CO
80306, tel 303-494-6559.

fill every seat!

Reading, Researching and Radio: A display case in
the Bethpage (New York) library sported QSL cards,
Field Day photos, equipment and ham radio
publications for one month, thanks to the efforts of
John Montepaone, W2DJS. John also changed the
ttems periodically to show the variety of Amateur
Radio. Most important, the display contained a list of
¢lubs and phone numbers for contacts for information
on becoming a ham. Is your club sponsoring a Novice
class? john’s approach can be just what you need to

The Mouse That Soared, Postscript: As it turns out,
ham radio and hot-air balloons did combine in july’s
Upfront column when Mickey Mouse visited Newington
—and not just because those wall-known ears flew over
ARRL HQ. Mickey—also known as “Earforce 1"—was
designed by Stan Starr, KY4Q), an art director/designer
for Walt Disney World Company, as part of the Walt
Disney World 15th anniversary celebration. In the
photo, Mickey soars above his home QTH in Orlando,
Florida, in preparation for national and international
appearances through 1988. Mickey is composed of 500
assembled pieces, or a total of 2080 square meters of
fabric. The balloon and basket measure 30 meters in
height—not your usual “mouse’s eye” view! (photo
courtesy € 1987 The Walt Disney Company)

Courage Cards Support Rehabilitation Programs

The Courage Center is programs is the Courage
offering original art Handi-Ham System. For
holiday greeting cards. more information, contact
Among the works of art the Courage Center, 3915
teatured are many by Golden Valley Rd, Golden
artists with a disability. Valley, MN 55422, tel
Among the Center's other  612-588-0811.

U Bet 1 Lik CW: Frank Philpot, KEBMM, of Dearborn
Heights, Michigan, saw this license plate, which he
says expresses his feelings about Morse code. Wonder
how many times the owner of the car has ta explain
what the plate means?
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Paul Bunyan Joins Ham Ranks: Since Paul Bunyan
and Babe the Blue Ox are visited by 3,125 carloads of
tourists a day, the Paul Bunyan Radio Club of Bemidii,
Minnesota thought it fitting that he be able to talk to
the many radio amateurs among his visitors. In
September, club members, along with city officlals,
presented Paul with his own “license” and hand-held
transceiver.You'll find them displayed in the Chamber
of Commerce Building.

With Our Compliments: This summer, 150 voungsters
attended the annual Ham Holiday at no admission
charge-—courtesy of the Central Oklahoma Radio
Amateurs. Three hundred complimentary passes,
printed for only $13, were distributed at computer
stores, record shops, radio stores and Scout troops.
Wow! That's a 50% turnout rate! John Thomason,
WB5SYT, Oklahoma PIO, offers these suggestions for
your group’s next hamfest: in addition to distributing
passes to stores and Scouts, try school classes, non-
hams and senior citizens, This free ticket now may
lead to another kind of ticket later,

Arctic Amateur Operation Planned

GM4DMA/VES on all
hands from 1.8 to

30 MHz and possibly on
144 MMz, On the 1986
expedition, there were
no problems with the
radio equipment, but
coax losses were high:
wolves and arctic foxes
took a great liking to
the silicone-treated coax,
eating large lengths of it
to supplement their
sparse winter diet.

The Polar Universal
Natural Science (PUNS)
Expedition will return to
Ward Hunt Island in
February 1988 to
compilete their program
of scientific research and
to make an attempt to
reach the North Pole,
some 450 miles distant,
without support or
resupply.

Base Commander
Laurence Howell will
again operate as

“I Am {ditarod’": Alaska
artist and Iditarod veteran
lon Van Zyle honored the
volunteers who provided
support for the grueling,
1000-mile-long dog-sled
race. As shown on this
airline timetable cover,
which is also being
offered as an attractive 16-
®x 20-inch poster, the QST
call-sign suffix embraces
all Alaska radio amateurs,
with special thanks to
those with an active role
in race communications.
For details of how ham
radio assisted during

this year’s iditarod, mush
on to this month’s Public
Service column on

page 71,

““It Seems to Us...”

(continued from page 9}

and the right of the individual to due
process are served.

Sometimes we're asked what the League
position is on & petition pending before
FCC—an “*RM.” In general, unless the
petition threatens amateur allocations, the
League’s policymakers—that is, the Board
ot the Executive Committee—will not have
developed a position, Dozens of petitions
refating to Amateur Radio are filed with

FCC every year; rather than invest time,
energy and other resources in reacting to
each of them, particularly in view of the
short comment period and the resulting
difficulty in getting meaningful feedback
from the membership, we generaily prefer
to respond to membership input and to
take initiatives—such as the filing of our
own petitions—based on that input. Of
course, if and when an Amateur Radio
matier gets to the NPRM stage there is
ample opportunity for assessing member-
ship opinion and the League almost
invariably submits comments.

In short, as a US citizen you have the
right to ask the FCC to change the rules

that affect you. You also have the right to
comment on proposals made by others, and
to expect that your comments will be taken
into consideration. As an ARRL member,
you additionally have the right to rely on
the League to perform this watchdog
function on vour behalf, and to make
proposals to your Director which, if they
meet with favor with a majority of the
Board, will go forth to FCC with the full
weight of the organization behind them,
Either way, you have a voice in the
workings of your government—the sort of
voice that was a dream, then became
reality, some two centuries ago.—David
Sumner, KIZZ
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League Lines

VHF enthusiasts should note the date of the upcoming VHF Sweepstakes, January 23-25. This is
scheduled to be an “off”” weekend for pro football, one week before the scheduled Super Bowl.
Complete rules will appear in December QS7; the club competition rules, with some revisions, will appear
in January QST.

The delegates to the InterAmerican Telecommunications Conference (CITEL), meeting in Lima, Peru,
have adopted a proposal for a hemisphere-wide multilateral reciprocal operating agreement. The United
States and a number of other countries have already signed the agreement. The agreement will have little
effect on US amateurs, since the US already has reciprocal operating agreements with nearly all Central
and South American countries. The important exception is Mexico, which worked for adoption and
therefore is expected to sign the agreement, thus establishing reciprocity with the US.

Interested in helping your fellow amateur? The Amateur Auxiliary to the FCC'’s Field Operations Bureau
in vour area still needs a few good men and women to assist them in their monitoring activities. The
hours can be long, and the warm fuzzy feelings that Auxiliary members report can’t be counted on your
W-2 forms, but it’s all very much worthwhile. Contact your Section Manager or Luck Hurder, KYIT, at
HQ for info.

During the holiday season, the dedicated traffic handlers of the ARRL’s National Traffic System are
often swamped with overloads of messages generated by individuals, message booths at shopping malls
and military personnel overseas. Take the time now to familiarize yourself with formal NTS traffic
procedures. Better yet, check into your local or Section net or Packet Bulletin Board to determine the
traffic loading in your area before the deluge hits. Contact your Section Manager or Luck Hurder, KYIT
or Steve Bwald, WA4CMS at HQ for further details on traffic handling in your area.

QST congratulates Alex Fetker, N4LF, who has been named by FCC Chairman Dennis Patrick as the
FCC’s new Chief of the Mass Media Bureau. His main responsibilities will involve broadcast rulemaking.
Felker has worked for the FCC for nearly 15 vears and holds a Master’s degree in Engineering.

New working paper on emissions released. ARRL Publications Manager Paul Rinaldo, W4RI, has
authored a paper concerning the emissions designators in Section 97.61 of the amateur rules. The paper
traces the history of emission designators and concludes that the 1979 WARC emission designators have
proven to be unsuitable for authorizing emissions in the amateur service. A more flexible method is
needed to encourage amateurs to experiment with new emissions without the delay and administrative
burden on the amateur community of petitioning the FCC for rule making, as was the case with the F8E
emission, or requesting special temporary authority each time. Rinaldo suggests alternative methods, such
as emissions being specified by selected words and abbreviations. These designations should specify
permissible types of information rather than particular modulation techniques, which should be left to
experimentation.

The working paper is available free from HQ upon receipt of an 9- x 12-inch SASE containing $1.04
postage.

FExecutive Committee meets in Monireal. This meeting probably marked the last time the ARRL Executive
Committee will meet in Canada, as the Canadian Radio Relay League becomes fully autonomous on
January 1. The event was marked with appropriate ceremonies and remarks at a luncheon attended by a
number of CRRL representatives. Complete minutes of the Executive Committee meeting appear on

page 62,

HQ has upgraded its facsimile (FAX) capabilities. The new unit is compatible with nearly all new
generation FAX machines. The FAX is located in the Regulatory Information Branch and can be accessed
between 8 AM and 5 PM EST by calling HQ and asking for extension 215 or the FAX machine.

When King Juan Carlos of Spain visited the Jet Propulsion Laboratory in Pasadena, California on
September 30, Amateur Radio was given some recognition. His Majesty, who holds the call EASJC, was
greeted there on behalf of US radio amateurs by ARRL First Vice President Jay Holladay, W6EIJ, who
presented him with a copy of the new ARRL Operating Manual.

Want a copy of an amateur-related PCC public notice, proposal or rule making? Such documents are
available from HQ upon request from the Regulatory Information Branch at HQ. Be sure to include the
FCC docket or RM number if known and a large SASE with three units of first-class postage.

Interested in the “‘cutting edge’’ of packet radio, VHF/UHF and microwave technology? Check out the
three conference proceedings advertised on page 101. Some of the ideas presented may be controversial
but the purpose of publishing the proceedings is to provoke thought and discussion in order to iead to
technical advancement!
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Okay, you've got CW

and RTTY “plug and
play” for your Atari.
Now round out your
operation with a
packet program!

By Stephen Stuntz, NOBF
1658 South California St

Loveland, CO 80537
0 you want to share in the excite-
D ment of packet radie, but

haven’t done so because of the
extra equipment required? How about
puiting that inexpensive Atari® computer
to work? You can employ the same easy-
to-use cartridge approach for packet radio
that’s proved so popular on CW and
RTTY.#

Normally, the Atari 850 interface
accessory is required to provide an
R8-232-C connection between an Atari
computer and the TNC. Some TNCs,
however, provide a TTL-level option
{0-5 V) that allows you to connect the TNC
to the Atari’s controller jack. My program
takes advantage of this option and com-
municates directly with the TNC at TTL
voltage levels. That eliminates the need for
an 850 interface and its added cost ($100
or more}.

Program Basics

Written in assembler, the packet terminal
program requires only 16 kbytes of com-
puter RAM to compose, assemble and
execute. The program works on any Atari
8-bit computer, including the models 600,
800, 600XL, B00XL, 1200XL, 65XE and
130XE. The heart of the program consists
of a keyboard and screen loop, and an
ASCII interrupt loop.

Keyvboard and Screen Loop

A simplified flowchart of the keyboard
and screen loop is shown in Fig 1. This loop
checks the keyboard for a keypress, and
stores a 10-bit representation of the
character in the transmit buffer. The

INotes appear on page 17.

riwkw

T3 Mrx

s

The inner menu of the packet program. See Table 1 and the text.

asynchronous ASCII format described in
The ARRL Handbook is used to represent
each character with 10 bits.* The 10 bits
contain data in the following format:

* A start bit equal to 0.

* A 7-bit ASCII code with the least
significant bit (LSB) first.

e A parity bit equal to Q.

* A stop bit equal to 1.

For example, 0010000101 is stored in the
transmit buffer when the letter <“B** (ASCII
1000010} is typed.

The keyboard and screen loop also
checks the receive buffer for data, and
sends it to the screen, The program stores
eight data bits in the receive buffer for each
character received by the ASCII interrupt
loop. The eight data bits are grouped as
follows:

e A 7-bit ASCIH character with the LSB
first.

® One parity bit.

This data is converted to an ASCII
character by stripping the parity bit and
reversing the order of the remaining bits.
The character is then sent to the screen. The
letter ““B*’ appears in the receive buffer as
0100001 with space parity, and is converted
to the ASCII representation 1000010,

ASCH Interrupt Loap

The ASCII interrupt loop (see Fig 2),
sends and receives data at 300 bauds. The
loop is designed to sample each bit three
times, 5o it is executed with an interrupt 900
times per second (300 x 3).

Each time the ASCII interrupt loop is

executed, it determines if any data was
written to the transmit buffer by the key-
board and screen loop. If data is present,
it is sent to pin 1 of controller jack no. 1,
and on to the TNC.

The ASCII interrupt loop also deter-
mines if the voltage on pin 2 of controller
jack no. | should be sampled. A sample is
taken eight times for every character; each
sample sets a bit to | if a 5-V level is
present, and to 0 for 0 V. The resulting
eight bits are stored in the receive buffer
and are sent to the screen by the keyboard
and screen loop.

The waveform for a character sent on pin
1 is identical to the same character received
on pin 2 (see Fig 3). A character can be sent
and received simultaneously. This feature
is useful during troubleshooting and pro-
gram verification. With pin 1 connected to
pin 2, the program and the computer are
working correctly if typed characters are
printed on the screen.

Printer, Disk and Cassette Qperation

The program can send messages to a
printer, and save them on disk or cassette
tape. Messages stored on a disk or cassette
tape can also be transmitted. [ncoming data
is saved by temporarily storing it in a buffer
and then sending the buffer contents to the
printer, disk or cassette. Similarly, out-
going data is sent by first loading it from
the disk or casseite into a buffer, then
sending the buffer contents to the TNC.

When the SELECT key is pressed, you
exit terminal operation and a menu is dis-
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NO

YES

i

GONVERT ASCIl
CHARACTER TO
10-BIT FORMAT

STORE CI';]ARAGTEH

|
TRANSMIT BUFFER

1S DATA IN
RECEIVE
BUFFER?

YES

f

CONVERT
16-81T FORMAT

TO AN
ASCI CHARACTER

WRITE CHARACTER

ON SCREEN

¥ KEYBOARD AND BCREEN |LOOF

INTERRUPT 900 TIMESIS

IS DATA
1N TRANSMIT
BUFFER?

¢ SEND TRANSMIT
BUFFER DATA
TOPIN1

15 1T
TIME TO
SAMPLE?

READ PIN 2

' !

STORE BITS IN
RECEIVE BUFFER

RETURN FROM INTERAUPT

Fig 1—Keyboard and screen loop flowchart.

played {see photo). The menu opticns are
listed in Table 1. Among other things, these
options allow you to print or save a
message, or load a stored message for
transmission. Pressing the START key
returns you to normal terminal operation.

Operation

| developed this program using a
Kantronics KPC-1 TNC with its TTL
option selected. Fig 4 shows the con-
nections required between the Atari com-
puter and the KPC-1. The connections
should be the same for other TNCs with
TTL capability and a standard DB-25 con-
nector.

After making the connections between
the computer and the TNC, simply load
and run the program (or plug in the
cartridge) and begin packeteering! The
following steps show how to strike up a
QS0 using the Kantronics KPC-1 TNC. If
you use another type of TNC, some
procedural changes may be required.

1) Turn on the computer.

16 asT=

Fig 2~ASCIl interrupt loop flowchart.

“Table 1

Program Options

Option Action
T Transmit a message from the buffer to the TNC.
R Receive a message from the TNC and pass it to the buffer.
N Ressts to normal terminal mode and clears the buffer.
0] Toggles receive selection on and off.
P Print message in the buffer.
S Saves the message in the buffer as a disk (or cassette) file.
L

Loads the message from a disk (or cassetie) file into the buffer.

2) Turn on the TNC.

3} Press the asterisk (*) key when PrRESS
(*} TO SET BAUD RATE appears on the
screen. This seis the data transfer rate to
300 bauds.

4) Type SC @ to prevent split words.

5) Type C NoBF to connect with N@BF,
for example.

6) ***CONNECTED WITH NgBF*** appears
on the screen if you connect to N@BF. You
are now in a packet QSO!

7) Type CTRL C and D to disconnect.

Getting the Program

Cartridge, disk and cassette-tape versions
of this program are available from me, or
you can obtain the program listing from the
ARRL.%" You can make vour own
cartridge by following the instructions in
my previous article.¥ T use the same type
of cartridge with this program that 1 used
in that earlier article, The cartridge pro-




v

ASCIl CHARACTER "B"

| ! I ! ! i ! | | |
START BITQ BITT BIT2 BIT3 BT4 BITS BIT6 PARITY
BIT o 1 v} 9 a 0 1 BIT

Y +5Y
T MARK
,,,,,,, . ov
- T seace
STOP
BIY

Fig 3—The character *B" wavefarm at pin 1 during transmit, and pin 2 during receive.
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ATARI CONTROLLER JACK NO, 1

0B
TNG CONNECTOR

Fig 4—Atari computer to TNC interconnection diagram.

gram version is easiest to use, by far, be-
cause it only requires inserting the cartridge
and turning on the computer, What could
be easier?

The program’s file-handling subroutines
are set up for disk operation and must be
modified if you’re going to use it with a
cassette-based system. If vou decide to go
this route, the following steps must be
performed:

1) Plag in an assembler/editor cartridge.

2) Enter and save the program.

3) Enter AsM to assemble the program.

4) Enter BUG and G4pup to execute the
program.

Summary

This program has worked flawlessly for
several months. After working many
packet stations and bulletin boards, I have
identified additional enhancements that I
feel might be useful:

® Control my station from a remote

location.

* Send and receive binary program files.

* Add a screen editor to modify buffer

messages.

® Ring an alarm when my station is

called.
I'm afraid that by the time I add these, I’ll
have identified 10 more additions I’d like
to make!

One of the exciting features of packet
radio is the ability to manipulate informa-
tion with the computer, ‘The possibilities are
endless! Give this program a try, and tinker
with some of your own enhancements, It’s
an inexpensive way for vou to share in the
excitement of packet radio!

Notes

18. Stuntz, “A CW Keyboard Program for Atari
Computers,” QST, Feb 1985, pp 32-33.

28, Stuntz, “A CW Receive Program for Atari
Gomputers,” QST, Nov 1885, p 55.

5. Stuntz, “A CW-Program Cartridge for the Atan
Computer,” QST, Aug 1986, p 34.

“R. Lewis, "Split-Screen RTTY for Atari Com-
puters,” T, May 1987, pp 16-20. [The
cartridges now supplied by Rusty have an
additional feature: EEPROM (elestrically
erasable programmable read-only memory),
Message buffer contents and screen attributes
can be saved and recalled later even if the
computer has bean turned off and on.—Ed.

SM. Wilson, ed., The 1987 ARRL Handbool
Newington: ARRL, 1986), p 19-18.

5This program is available from me on disk,
cassette or EPROM for $15, or as a ready-to-

, plug-in cartridge for $35. The ARRL and
%ST in no way warrant this offer.

?A program listing is available from the ARRL for
$5 to cover copying and handling costs. Send
your check and request to ARRL-TD, 225 Main
St, Newington, CT 08111, and ask for tha Stuntz
Atari Packet program listing.

#See note 3, fE%]

Strays -~uf

I would like to get in touch with. ..

L1 anyone with operating instructions for aa
Eiectronic Measurements Corp Model 801 resis-
tance eapacitance bridge. Raynald Gilbert, 2

Mont-Joli St, Sainte-Foy, PQ G1V 1C3, Canada.
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Build This QRP
Omni Box

Man does not live by rig alone!
Combine your QRP accessories
into one package for field

or home use.

By Doug DeMaw, W1FB

PO Box 250
tauther, M| 49656

o you need to carry 2 number of
D small QRP-support gadgets with

vou during portable operation? If
50, you may be interested in how { solved
my ‘‘bag-of-accessories’” problem by
building the most needed support units into
one cabinet. A secondary advantage of
unitizing these circuits is that only one
panel meter and one cabinet are required.
This represents a saving in doflars—an
appealing fringe benefit.

You need not incorporate all of the cir-
cuits | chose for my Omni Box. On the
other hand, you may prefer ta add some
accessory circuit that I don’t find necessary
for my QRP operations: The road to
innovation is open to you! Whatever your
pleasure, I’'m sure you will be impressed
with the convenience of having all of the
necessary accessory items gathered together
in a single housing. This is particularly
handy for camping, Field Day, vacations
and casual travel. Moreover, the Omni Box
can be a convenient gadget for home-
station use as well.

Fig I shows all of the circuits in my Omni
Box. The instrument contains a field-
strength meter, dummy load, SWR bridge,
frequency standard and continuity tester.

Field-Strength Meter Section

An indication of relative field strength
is helpful when checking antenna perfor-
mance and patterns. This instrument may
be used as a tune-up indicator, or as a
relative output-power monitor. Still
another application is that of a frequency
meter to ensure that the transmitter is
providing output in the correct amateur
band. The circuit may be used also as a RF
“sniffer'* when troubleshooting a trans-
mitter.

Refer to the field-strength meter circuit
in Fig 1. Two operating ranges are

i8 OS5T=

provided. When $3 (FREQ) IS open (LO), the
tuning range of C1 provides coverage of 2.6
to 10.5 MHz, thereby permitting tests on
80, 75, 40 and 30 meters. When L1 is placed
in parallel with T3 (#H, the effective circuit
inductance is 1.5 gH. This provides cover-
age from 6.9 to 25.4 MHz for use on 40,
30, 20, 15 and 12 m, See Table 1.

Table 1

Approximate Tuning Dial Settings
for the Field Strength Meter

FREQ Lo Range
Band C7 Setting
80 m 12:30 {o'clock)
40m 230 *
30m 300 ¢

FREQ HI Range

40m 10:00 ¢
aOm 1230 *
20m 200
i5m 230 "
i2m 3:00 "

1 is a miniature broadcast-band radio
variable capacitor.! You may use any
capacitor that provides 365 to 400 pF of
maximum capacitance. The minimum
capacitance {(plates unmeshed) should be
20 pF or less. You may also use the varia-
ble capacitor from a transistor AM radio
by placing both sections in parallel; this
provides approximately 225 pF of
maximum capacitance. Using this small a

Notes appear on page 22.
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capacitance value will limit the tuning range
of the field-strength meter, so fixed-value
capacitors must be shunted across CI to
cover the low end of each range. Also, the
calibration data in Table | will not be
applicable.

The secondary winding of T3 provides
low-impedance coupling to D1 and D2. The
link also prevents excessive loading of the
tuned circuit, and helps ensure a workable
(Q on both ranges (too low a Q will restrict
the sensitivity of the instrument).

D1 and D2 function as a voltage doubler.
The rectified RF voltage causes current to
flow through the indicating meter, MI.
Therefore, the greater the field strength, the
higher the meter reading. C1 is adjusted for
a peak meter reading, and Ré is used as a
sensitivity control to keep the meter from
being driven offscale, A 24-inch whip

 antenna connected to J1 should suffice for

most field-strength tests.

Dummy-Load Section

A durnmy load is important when we
need to check transmitter performance or
make tuning adjustments. In the dummy-
load circuit of Fig I, I use four 200-ohm,
2-W resistors (R1-R4, incl) in parallel to
provide a 50-ohm load. RF voltage across
the dummy load is rectified by D3 and
filtered by C4. The resulting dc voltage is
applied to M1 through S1. RS isolates the
dummy load from the metering circuit and
makes the meter response more linear. The
meter provides a visual indication of the
transmitter output energy.

The meter may be calibrated in watts by
applying a known power {say, 5 W) to the
load and adjusting Ré (sews) for a full-
scale reading on M1, The power is then
reduced in 1-W steps, and the meter reading
noted at each step. These readings are
logged for future use (see Table 2), [ placed
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Fig 1-—Schematic diagram of the Omni Box circuits. Fixed-value capacitors are miniature chip or dise ceramic types, except for C15,
which is electrolytic, Fixed-value resistors are %-W carbon composition except for R1-R4, incl, which are 2-W units. Numbered parts that
do not appear in the parts list are identified for circuit-board layout convenience.

C1—Miniature 365-pF variable
(ses Note 1).

CB, C6—Miniatura 7-pF piston trimmer or
equivalent unit with low minimum capaci-
lance (see text).

C11—50-pF trimmer (Radio Shack 272-1340
ar equiv).

J1-J5, incl—Single-hole-mount phono jack.

J6, J7—Pin Jack for test leads.

L1—1.6-zH inductor, 18 turns of no. 24
enam wire on an Amidon T-50-6 {yeliow}
powdered-iron toroid.

M1—Miniature 200-xA dc meter {(see text).

marks on the front panel to allow resetting
of R6.

Depending on the type of SWR bridge
you use in your Omni Box, the dummy
load may be a part of the bridge circuit.
This will simplify the project.

SWR Bridge

You have some choice in the type of
SWR bridge you use.? You may prefer to
use the resistive-bridge circuit described in
the referenced article. The circuit shown
here is similar to the toroidal-transformer
(QRO) bridge described in that article, but

Re—Miniature 10-k! lineartaper carbon.

RFC1—Miniature 500-pH RF choke (1 mH
also suitable),

§1—8ingle-section, three-position rotary
switch.

82, 83, S4—Miniature SPDT toggle or slide
switch.

TF1--Broadband transtormer. Secondary
winding is 30 turns of no. 28 enam wirg
on an Amidon FT-50A-61 ferrite toroid
(125 gy). Primary is a two-turn winding of
no. 24 enam wire over secondary
winding.

Table 2

Calibration for a 200-yA meter with
SENS at Mid-scale

RF Power (W) Meter Scale

—
= = WA NOoO

OO0~ AED
tn

T2—500-xH primary winding. Use 38 turns
of no. 28 enam wire on an Amidon
FT-50-43 ferrite toroid (850 p)). Secondary
winding has 10 turns of no. 26 enam
wire.

T3—22 pH primary winding. Use 20 turns
of no. 26 enam wire on an Amidon
FT-37-61 (125 pi) ferrite toroid. Secon-
dary winding consists of 5 turns of no, 26
anam wire.

¥1—100-kHz fundamental crystal, 30-pE
load capacitance. International Crystai
Co type GP. See note 3.

it 15 more sensitive to make it suitable for
power levels from 350 mW to 25 W.

D4 and DS rectify the forward or
reflected voltage (selected by 52) to provide
a dc voltage for the meter. Trimmer
capacitors C5 and C6 form a voltage
divider with C9, These trimmers are used
to null the bridge with a 50-ohm Ioad con-
nected to J3 or J4. A coaxial-cable jumper
may be connected between J3 or J4 and J2
(dummy load) when nulling the bridge
circuit,

To null the bridge, set $2 to FWD, con-
nect the 50-ohm load to J4 and apply trans-

November 1987 19



=04

516 .
ouT

+
2.2 yF
16BY

+9v

ZXCEPT AS INDICATED, DECIMAL
YALUES OF CAPAGCITANCE ARE
iN MICAOQFAHADS [ wF ); OTHERS
AHE 1M PICOFARADS { pF |
HESIOSJOANCES ARE [N CHMS;
=1

Fig 2--Suggested circuit for a4 100-kHz LG
oscillator. C1 is a 100-pF ceramic {rimmer.
L1 consists of 85 turns of no. 32 enam wire
on an Amidon FT-50-81 ferite toroid core.
2 and C3 are 0.01-xF, high-Q capacitors,
such as polystyrene or Mylar® units. C1is
adjusted to zero beat the oscillator output
with WWV. A coating of coil cement shouid
be applied to L1.

mitter power to J3. Adjust R6 (SENS) for
a full-scale M1 reading. Now, set 52 to
REF and adjust C6 for a zero reading on
M1. Next, reverse the connections—
connect the fransmiiter to J4 and the
dummy load to J3, and set 82 to FwD.
While applying transmitter power, adjust
C5 for a zero reading on M1. Repeat this
process once more to compensate for any
interaction of the two trimming capacitors.
The vaiues of R7 and RSB are different
than those in the QRO bridge in the
referenced articte. In addition, T1 has a
two-twn link rather than having the
antenna line pass through the toroidal core
{the equivalent of a one-turn winding).
These changes ensure greater SWR meter
sensitivity, necessary for QRP use. The cir-
cuit shown may be used at power levels up
to 25 W without damage to the diodes.

The Meter

A, 200-gA instrument is specified for M1.
There are a number of low-cost, edge-
reading meters of this type available in the
surpius market. Most of these are FM
tuning meters, but some are calibrated for
use in CB transceivers. These meters are
easy to take apart for substitution of a new
meter scale. A (-10 scale that will fit most
of these meters was published in the article
referenced in note 2. A photocopy of this
meter scale can be affixed to the faceplate
of your surplus meter with rubber cement.

Using a 50~ or 100-pA meter at M1 will

result in greater sensitivity for the Omni
Box functions than the specified 200-pA
unit. This increased sensitivity can be
particularly beneficial when using the field-
strength and SWR-bridge circuits. Most
imported meters with a 50- or 100-xA
movement are in a conventiona! format,
and are easier to read than the smaller,
edge-reading types.

100-kHz Freguency Standard

There may be no more useful accessory
than a secondary frequency standard.
pMany home-brew QRP transmitters—
particularly those with VFQOs—are prone to
frequency changes as the ambient
temperature varies. The problem is not
limited to homemade gear. I have used
several pieces of commercial QRP gear that
exhibit frequency-calibration problems.
Also, shock or vibration can shift a
trimmer capacitor or a slug-tuned-core
setting, Qut-of-band or out-of-license-class-
segment frequency excursions can be
avoided by making periodic transmiiter dial
calibration checks using a properly cali-
brated receiver. I like to know my operating
frequency, so [ always carry a secondary
frequency standard with me on QRP
expeditions.

The frequency-standard circuit in Fig I
holds its calibration quite well. Q1 is a

100-kHz crystat-controlled oscillator. C10
and CI2 are feedback capacitors that
ensure circuit oscillation. These capacitors
may need to be changed slightly from the
values shown, depending on. the charac-
teristics of the crystal you use,

Q2 is a broadband amplifier that
increases the 100-kHz energy sufficiently to
permit D6 and D7 to generate strong
harmonics of the crystal frequency. The
diodes generate harmonics by distorting
(clipping) the signal from Q2. This is
particularly important when using the
100-kHz markers above 40 meters: Weak
markers may not be discernible in QRN
and QRM.

T2 is tuned broadly to resonance by C16.
R13 provides a dc return for D6 and D7
and establishes a load for Q2. A 9-V battery
supplies operating voltage for the frequency
standard. It’s easy to forget to turn S4 to
OFF when you are not using the
standard—I've done it too many times! [f
the switch is [eft in the ON position for
long periods, BT1 will be depleted. 1t's wise
to carry a spare 9-V battery with you on
field trips.

Using a new 100-kHz crystal at Y1 may
be costly! 1 suggest that vou scan the sur-
plus equipment catalogs for moderately
priced 100-kHz ecrystals.” Alternatively,
you may use a 500- or 1000-kHz crystat

Fig 3-~Interior view of the assembled Omni Box. The battery holders are affixed to the rear
wall of the cabinet. The SWR bridge is at the far right of the PC board. The field-strength meter
and dummy load are near the front panel at the left side of the cabinet. ¥1 and the 100-kHz

oscillator are located below the batteries.



with frequency dividers to obtain markers
at, say, 25, 50 and 100 kHz, This approach
complicates the circuit, however, and
increases the current drain on BT1. Fig 2
shows an LC 100-kHz oscillator that may
be substituted for Q1 of Fig 1. It will need
calibration against WWYV more frequently
than is necessary with a crystal oscillator.
It does, however, present a way to save
money.

The frequency standard may be
calibrated by connecting a coaxial cable
between J5 and a receiver capable of
receiving WWV, Tune in WWV and adjust
C11 to obtain a zero beat between the out-
put frequency of the standard and WWV.
Calibration should be checked at least once
a month to ensure that the standard is
accurate,

Calibrate your receiver by connecting a
coaxial-cable jumper between J5 and the
antenna “jack of your receiver. If the
[00-kHz signal is too strong, you can lower
the signal level by substituting a capacitor
of lower value for C16 (5 to 27 pF). Tune
the receiver to a convenient frequency that
is an exact muitiple of 100-kHz, and adjust
the receiver-tuning trimmer capacitor for
zero beat with the standard. Once your
receiver is properly calibrated, it may be
used to check the calibration of the trgns-
mitter frequency dial. A low-level signal
from the transmitter, such as that obtained
in the spor position, is sufficient for
calibration, and this signal level can usually
be heard without an antenna.

Continuity Tester

Continuity tests are frequently necessary
when we are away from our home stations
with QRP gear. Situations arise when we
need to check a coaxial cable or an antenna
for opens or shorts. A simple continuity
tester will suffice, and it eliminates the need
to carry a VOM.

[ added R14 (Fig 1) and two pin jacks
(16 and J7} to the metering circuit of the
Omni Box. These components, along with
BT2, provide a full-scale reading at M1
when a short is placed across J6 and J7.
Resistances of more than | ohm can be
observed with this tester. No switch is
needed for connecting BT2 into the circuit
because the line is open until the test probes
are placed across a conducting path, R14
is chosen for use with a 200-uA meter. You
may need to experiment with the value of
R14 if you use a meter with other than a
200-pA movement. 81 may be in any
position of its three positions while making
continuity tests. The diodes connected to
S1 block the flow of d¢ from BT2 because
their cathodes are connected toward the
positive voltage source.

Construction Notes
Packaging of your Omni Box is a matter
of personal choice. I used a Ten-Tec TG-

TW-34 utility cabinet for this project. Its
dimensions are 3 x 4-1/8 x 4-1/8 inches

Fig 4-—Circuit-board etching pattern for the Omni Box. The pattern is shown full-size from
the foil side of the board. Black areas reprasent unetched copper foil.

(HWD). The front and rear panels are egg-
shell white, and the cover is finished in a
brown wood-grain adhesive-backed plastic.
The panel labels are press-on decals that
were applied after the panel holes were
drilled, and before the controls were
mounted. Following application of the
labels, I sprayed the front and back panels
with Kryion® No. 1303 clear acrylic lacquer
to protect the labels and give them more
contrast, This product is available in office-
supply stores.

An interior view of the Omni Box is
shown in Fig 3. The PC board is double
sided, with the copper on the component
side acting as a ground plane. [ suspect that
single-sided board would work satisfac-
torily for these circuits. I used double-sided
hoard because the input/output PC traces
for the SWR bridge depend upon the
ground-plane surface of the board to form
50-ohm strip lines. Elimination of the
ground plane may not atfect the bridge cir-
cuit significantly, because of the short dis-
tance between J3 and J4 of Fig 1. The most
used controls are on the front panel of the
box. 34, the onvorF switch for the fre-
quency standard, is mounted on the rear
panel, A U-shaped holder is used for the
9-V battery. I attached BT2 to the inner
rear-panel wall with a nylon clamp. A
single AA-size battery holder for BT2
would allow more convenient replacement
of the 1.5-V battery: The circuit wires are
soldered to the ends of BT2 in my unit,

R14 is not mouated on the circuit board.
Rather, it is soldered between J6 and R6,
just behind the front panel. All of the
toroidal coils are mounted vertically on the

PC board. I coated each of them with a
homemade coil dope after they were
installed. [ also flowed & large drop of
cement under each coil to affix them to the
PC board.

I made my coil dope by dissolving small
pieces of polystvrene fubing in acrylic
solvent/cement. This liquid contains
methylene chloride. Warning: Do nof
breathe the fumes from this chemical, and
avoid getting it on your skin. A good grade
of coil dope may aiso be made by dissolving
chips of acrylic tubing or sheeting in this
solvent.

A full-scale etching template for the PC
board is shown in Fig 4. A parts-placement
guide is shown in Fig 5. | used donut pads
and PC layout tape to develop the master
artwork for the PC board. | then trans-
ferred a mirror image of the pattern to a
sheet of paper with a plain-paper copier.
This sheet became my master artwork for
Tec-200 film, from which the etch-resist
pattern was ironed onto the blank PC
board.* After drilling the holes in the
board, I plated it with Kepro tin-plating
solution.

0Odds and Ends

The glass piston trimmers | used for C3
and €6 are set at near maximum
capacitance for the desired bridge null. Had
I realized this sooner, 1 would have sub-
stituted 6.8-pF silver-mica capacitors for
the trimmers. You may want to try this,
assuming that the value of C9 is close to
330 pF.

Fig 1B shows a 6.8-pF capacitor in series
with the line from J1. This capacitor shouid
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This resulted in approximately a half-scale

é‘ﬁ%a {12 o’clock) setting for R6. 1 then incremen-

O ost Tost 082 tally decreased the transmitter power and
[;ggg) ol (€S o FREQ noted the readings to provide the data in
(ANT) HLL) Table 2. You may calibrate your meter

scale for forward power by following this
procedure. A scope of adequate bandwidth
may be substituted for the probe and
VTVM, but the resolution will not be as
great as with the VTVM. You will have to
convert the peak-to-peak readings of the
scope to RMS values. The dummy load in
the Omni Box will safely dissipate 4 W of
continuous RF power. If you exceed this
limit (5 to 8 W), restrict your key-down
periods to 30 seconds or less, and allow a
ghort cool-off period between tests.

You can cover the 10-m band with the
field-strength meter by removing 2 turns
from LI. I did not include coverage to
30 MHz because [ don’t operate QRP at
10 meters, likewise for 160 meters.

In the interest of miniaturization, I chose
small components for most of the circuit.
Surplus ceramic chip capacitors are nsed
toward this end. Small switches are used,
except for 81, which is the only suitable one
1 had on hand. R6 is a miniature compo-
nent also.

i"m sure you will find this Omni Box as
handy as | have. Maybe you’ll include a
QRP Transmatch in your unit to make it

TOJR
L)

TO 24
(ANT)

A = ANQDE

Fig 5—Parts-placemant guide for the Omni Box. Parts are placed on the nonfoil side of
the board: the shaded area represents an X-ray view of the copper pattern.

be added if you intend to use a longer pick-
up antenna for the field-strength meter, or
if you connect an RF-sniffer probe to the
circuit. This low-value capacitor will help
to isolate the tuned circuit from the added
capacitance of the probe or longer antenna.
Without this change, the field-strength
meter’s tuned circuit will have a restricted
upper-frequency range and reduced Q.
Maximum SWR bridge sensitivity (SENS

than ample for most QRP transmitters.
The dummy-load metering sensitivity may
be increased by changing RS to a lower
value. The meter responds adequately at
100 mW with the value for R given in
Fig 1.

1 used an RF probe and a VTVM to
measure transmitter power across a 50-ohm
resistive load (P = Eg®/Ronms)- L 56t RS
{seNs) for a full-scale reading at M1 with

a complete do-everything gadget!

Notes

1Circuit Specialists Co, PO Box 3047, Scottsdale,
AZ 85257. Part No. A1-233.

20, DeMaw, “The SWR Twins—(QRP and QRO,”
QST, Jul 1986,8 34,

3JAN Crystals, 2400 Crystal Dr, PO Box 06017,
Fort Myers, FL 33908-6017, Catalog no, 30,
100-kHz crystal, 0.01% tolerance, HC-13/U
case, $6.50 ea,

1D, DsMaw, ‘Homemade Circuit Boards—Don't

Fear Them,” QST, Aug 1987, pp 14-16
R

set fuily clockwise) is 350 mW. Thisismore 5 W of RF power into the dummy load. and 22.

New Products

NEW SUPER-SMALL CTCSS ENCODER

1] The super-small $5-32SMP CTCSS encoder from
Communications Specialists measures onty 0.53 x 1.00 x
0.16 inch and offers full tone versatility and high audio
level. Any 32 tone frequencies between (.01 and 255 Hz
may be stored in a 32-bit EEPROM. These may be standard
or nonstandard tone frequencies, and may be changed later
if desired. The desired tone frequency is selected by
soldering jumpers on the tone board.

The §S-32SMP features a low-impedance, low-distortion
adjustable sine-wave output with adequate audio level to
provide sufficient deviation for most hand-held radios. 1t
operates from 6-15 V de.

Manufacturer: Communications Specialists Ine, 426 W
Taft Ave, Orange, CA 92665-4296, tel 800-854-0547. Priced
at $27.95, with one-year warranty.
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A Real Turn-On

Does having to turn on all
your gear in sequence turn

you off? Build a Turn-On!

By George Murphy, VE3ERP

ARRL Contributing Editor
63 Second 5t, Apt 1
Qrillia, ON L3V 483, Canada

11 ¢lectronics hobbvists worth their
A salt strive to impress their friends
not so much by the guality of their
equipment as by the sheer number of
gadgets that have to be turned on before
anything actually happens, Certain home
computer systems offer the most impres-
sive switching challenge: Everything in
them has to be turned on in an unvarying
sequence unless it’s the Fourth of July, and
the operator doesn't really care how much
the fireworks display will cost.
Complicated power-up sequences can he
confusing, and variation in a sequence may
lead to equipment damage. My solution to
this is the Turn-On, a simple switching
system. I designed it with computer gear
in mind, but you can expand or revamp it
to suit other applications. The Turn-On

Meat the Turn-On, a gadget that can help you sort out sequential power
switching. The control box (leit) operates rélays in the outlet box (right);
the two are connected by multiconductor (antenna-rotator) cable.

The plug-in ac adapter (Radio Shack 273-16524, 117 V ac to 12 V de,
500 mA) powers the indicator LEDs and relays in both boxes.

sorts out sequential switching and
eliminates a power bar or your present
collection of extension cords.

The Turn-On’s green LEDs show vou
which ONbutton to push next., If you push
the wrong ON button, nothing happens.
Red LEDs tell you what is already on. Push
an OFF button to turn semething off, Push
the first OFF button and everything turns
off. What could be simpler? If the ac line
voliage disappears for any reason, every-
thing doesn’r start up all at once when the
power comes on again—only the first green

LED lights. At your option, you safely start
up vour system again—in the correct
sequence.

Turn-On Hardware

The Turn-On consists of two boxes, One
(the control box) contains switches, indi-
cator lights and relays. The other (the out-
let box) contains ac outlets and the relays
that control them. The outlet box is
plugged into the wall and hidden some-
where in the nether regions of your instal-
lation. You plug the ac power cords of your

The Crigin of the Turn-On

| was in an industrial plant once
when lightning struck something and
the whole town went electrically dead.
We didn’t know it at the time, but the
lightning had welded shut the
contacts on the master control relay
of one of the production lines. When
the power cama back on a few
minutes later, moiors totaling over
1000 hp all trled to start at once. It
was very exciting.

Fail-safe control circuitry can
prevent such factory fireworks, and
we can use the same techniques at
home. The Turn-On circuit is based
on industrial motor-control practices.
Fig A shows a ladder diagram of a
typical sequential motor-control circuit
used in industry. The *‘capacitors”
shown schematically there aren’t
capacitors: Electricians draw relay
contacts with symbols that look like
capacitors to us electronics types!
The contacts shown in Fig A are
normally open {NQO). (Normally-closed
[NC] contacts are drawn with a
diagonal line through them.) D31,
DS2 and DS3 are pilot lights.

Switches S1-56 are push buttons, NC
for sTop, and NO for START.

The circles marked K1, K2 and K3
represent the coils of motor starters.
A motor starter is just a giant relay
with a low-voltage solenoid and high-
current contacts (not shown in Fig A)
that switch high voltage to the motor.
A motor starter also has auxiliary
low-voltage contacts (the things that
{ook like capacitors In Fig A} to
perform various control functions. In
Fig A, the A starter contacts latch the
starter solenoid so it stays energized
when the START button is released,
and the B contacts arm the next
circuit to be started in the sequence.
No motor will start unless all previous
motorg are running, and stopping any
motor stops all subsequent motors in
the ladder.

Fig A—This industrlal motor-control
circuit is the basis for the Turn-On
circuiiry, Some of these symbols are not
normally used in QST; see the text to
learn what thay mean. -
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Fig 1—Schematic of the Turn-On. Inset A shows the control-box diagram; the outlet-box diagram Is shown at B.

F1—10-A, 250-V fuse (RS 270-1279).

J1—6-pin socket (RS 274-236).

J2, J3—Duplex three-wire ac outlet, 15 A,

J4—Dc power jack (RS 274-1565).

Ki, K2, K3—-DPDT DIP relay, 1-A tontacts;
golenoid: 12 V dc, 43 mA (RS 275-213).

K4, K&, KB—SPDT relay, 10-A contacts;

computer, printer and monitor into the out-
fet box, and place the control box, with its
push buttons and lights, in plain view where
it can be seen and admired. The two boxes
are connected by a multiwire cable. With
the pOWER switches of your printer,
monitor and computer set to on all the
time, you control application of line voltage
to these devices—in the correct sequence—
with the push huttons on the control box.
The cable between the two boxes carries
only 12 V de; 117-V cirenitry is confined
to the outlet box. Fig 1 shows the Turn-On
circuit. To learn where the Turn-On circuit
came from and how it works, see the side-
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solenoid 12 V dc, 37 mA (RS 275-248).
F1--6-pin plug (RS 274-226).
F2—Three-wire plug, part of line cord

assembly (RS 278-1258).

82, 84, 86—Push button, N contacts

(RS 275-1547).

&1, 83, 85—Push button, NC contacts

bars, **The Origin of the Turn-On’’ and
“Turn-On Circuit Operation.””

Consiructing the Turn-On

Except for the multiwire cable between
the control and outlet boxes, you can get
everything vou need at Radio Shack® and
vour local hardware store. { got my mulbti-
wire cable by going to my local TV antenna
installer and conning him into selling me
eight feet of five-conductor antenna-rotator
cable.

The Cutlet Box
T built the outlet box for my Turn-On in

{RS 275-1548).
D31, DS3, DS5—Gresn LED (RS 278-022).
D82, DS4, DS6—Red LED (RS 276-041).
R1, R2, R3—560-0, %-W resistor,
Z1, Z2, Z3—MOV transient supprassor
(RS 276-568).

a metal enclosure made from three
sectional switch boxes. A three-gang box
is also suitable; a PVC three-gang box was
used in the ARRL Lab version of the Turn-
On (see title photo and Fig 2). If you use
sectional switch boxes, study them carefully
to learn how they fit together. Remove the
right-hand side of the left-hand box, the
feft-hand side of the right-hand box and
botk sides of the center box. Reassemble
the boxes, minus these sides, into one unit.
if the result [ooks like a three-gang box,
you probably have it right! Remove one of
the knockouts, install a knockout con-
nector and cinch a three-wire, 117-V line



Turn-On Circuit Operation

button to push next.

54, on 2 Clasing S4 activates the next circuit in the se
of S6, oN 3, Prassing any oFr push button turns off the

Fig 1 is the home tinkerer's version of Fig A in the "Origin of the Turn-On” sidebar. This circuit also reflects my design
philosophy: | rarely design anything requiring parts not available at Badio Shack and the local hardware store,

Comparing Fig 1 with Fig A, relays designated K1, K2 and K3 replace the mot
and K6 do the work of the high-voltage contactors mentioned in the ““Origin of 1
contacts K4B, K5B and K6B perform the same functions as the “B”
LED= DS2, DS4, DS6 and associated voltage

The 117 V ac portion of the circuit Is straightforward, Relay contacts K48, KSB and KBB control the outlets powering our
aquipment, and there is an unswitched live outlet, J2A, into which we plug in a 117 V ac to 12 V d¢ adapter. The Turn-On's
117-V circuitry is equipped with three MOV transient suppressors to absorb power-line spikes. [If MOVs are new 1o you, sea
the articles cited in “More on MOVs,"” Technical Correspondence, QST, Aug 1987, p 38.—Ed.]

D81 comes on when 117 V is applied to the Turn-On. This lets you know the system is working, and tells you which
button to push first. Now that DS1 is lit, push S2, oN 1. K1A energizes, operating contacts K1B and K1C. K1B turns off DS1,
turns on DS2 and latches K1A. K1C energizes K4A, turning on outlet J2B. K1C also lights up DS3 and arms the circuit to
quence, clearing the way for activation of the third circuit by means
associated device and all circuits later in the sequence.

or starters, and relays designated K4, K5
he Furn-On,” but not shown in Fig A. Relay
starter contacts. Pilot lamps in Fig A are replaced by
-dropping resistors. Because we are using DPDT relays, and | hate 1o see
relay contacts not doing anything, | have added more LEDs (DS1, DS3, DS5). Thess are the lights that tell you which

cord with plug (Radio Shack 278-1258
suitable) into the knockout connector, with
about 9 inches of cord inside the box. {The
plastic three-gang box shown in Fig 2 has
buifi-in through holes and strain reliefs for
cables; a knockout connector was not
needed in this version.)

Fig 1B shows the wiring diagram for the
outlet box, and Fig 2 shows the ARRL Lab
implementation of the ¢ircuit, Use no. 18
(or larger) wire for all 117-V wiring.
Remove all but 1 inch of the cord jacket
inside the box. Cut and strip the green
(ground) wire of the power cord and con-
nect it to the box by means of a ground
screw. (This does not apply if you build
vour outlet box into a PVC enclosure; see
the important note that follows.) If you
build your outlet box into a metal
enclosure, the ground terminals of 12 and
33 will be connected together—and to the
green (ground) wire of the ac cord—by

their mounting screws as you install them
in the box. Important nofe: If you use a
plastic box, you must wire the ground
terminals of J2 and J3 together and con-
nect the green (ground) wire of the line cord
to this common connection. A three-wire
cireuit with a missing or defective ground
connection is more dangerous than a two-
wire circuit because you’ll assume later
that the third wire is there! Contact with
the 117 V ac line can

be deadly, so wire

and test vour Turn-

joined by a tab on the other side, Break off
the tabs joining the terminal plates for the
gold-colored screws on each outlet. This al-
fows independent wiring and control of the
A and B outlets of J2 and J3. Connect the
neutral termninals (silver-colored screws) of
J2 and J3 together and connect the white
{neutral) wire of the line cord to this bus.
Wire the black (hot) conductor of the line
cord to one terminal of the fuse holder.

On carefully.
Duplex outlets J2
and J3 have two
gold-colored screws
(hot terminal) joined
by a tab on one side,
and two silver-
colored SCTEWS
{neutral terminal)

Fig 2--Outlet-box wiring. In this model, the multiwire contral cable

enters the enclosure through the box wall. There's room on the
grid board to bring the cable in below the relays, if desired. The

fuse holder is a Radio Shack 270-364.

. FaIL .

—

Fig 3-—Circuit-board etching pattern for the Turn-On control box.
The pattern Is shown fuli-size from the foil side of the board.

Btack areas represent unetched copper foil.
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Wire the other fuse-holder terminal to the
gold screw on J2A.

Mount MOV transient protectors .1, Z2
and Z3 on outlet J2A. [ installed the MOVs
by filing J2A’s hot, neutral and ground
terminal plates to remove any protective
coating. Next, [ tinned the plates by
flowing on solder. Finally, I drilled small
holes to take the leads and soldered the
MOV leads to the plates.!

Qutlet-Box Relays

Cut a 1%~ x 4V-inch piece of grid
board (RS 276-147) as shown in Fig 2. Drill
holes in it for the 12 v IN jack (J4),
mounting screws and a grommet to pass the
control cable.* Mount the relays on the
nonfoil side of the board, securing each
with a dollop of epoxy glue or household
cement, if necessary. Install J4 to the board
with no. 2-56 hardware.

Small hookup wire is adequate for wiring
the solenoids of K4, KS and K6; again, be
sure to use no. 18 or larger wire for 117-V
circuitry. Cut an 8-inch length of five-wire
cable and install J1 to one of its ends. Insert
the free end of the cable through the
grommet in the outlet-box grid board and
wire it to J4 and the appropriate relay
solenoid terminals. Assemble the outlet box

1Notes appear on page 27.
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as shown in the title photo, with the cover
plates overlapping the edges of the grid
board. Place the outlet box somewhere near
the equipment you intend to control—
mounted on the underside of a shelf, or on
the floor of vour installation.

The Contro! Box

The control ¢ircuitry fits neatly into a
Radio Shack economy box (RS 270-222).
You can wire the control-box circuitry
point-to-point or fabricate a PC board. Fig
3 shows the template for the control box
PC board. Fig 4 shows how to mount the
parts on it, and Fig 5 gives dimensions for
drilling the control-box cover for the push
buttons, LEDs and mounting spacers. Use
16-pin DIP sockets to mount the relays {o
the circuit board by cufting off unused
socket pins. Install these sockets, the resis-
tors and the jumper wire to the nonfoil side
of the board.

Prepare cach push button by soldering
a 2-inch length of solid, bare hookup wire
to each of its terminals. Run the wires up
the outside of the terminals and bend the
wires so they pass through the terminals
toward the inside of the switch. Then, pull
the wires straight back from the switches.
This spaces the wires to fit the PC board.
Install the push buttons (minus mounting
nuts and lockwashers) and LEDs to the
board without soldering them. Next, mount

the circuit board to the control-box panel
by means of spacers and screws. Push the
1LLEDs and push buttons up through their
matching panel holes until their collars are
flush with the underside of the panel.
Solder the LED and switch leads to the cir-
cuit board, and cut off excess wire. Fig 6
shows the completed control-box PC
board.

Install a grommet or strain-relief bushing
for the multiwire cable in the control-box
wall. Connect the five-wire cable to the PC
board and install P1 on the free end of the
cable, mnaking sure P1’s wiring matches
that of J1. Plug the control box into the
outlet box, and you’re done! You can
mount the control box on the side of your
desk, under a shelf or anywhere else you
can get at it.

Using the Turn-On

Try ont the Turn-On by plugging the ac
adapter into a live wall outlet. Don’t plug
P2 into a 117-V source yet. Plug the
adapter’s dc output connector into J4. The
Turn-On indicator LEDs should function
as described in the “Turn-On Circuit
Operation” sidebar. [Jse an ohmmeter to
confirm that no short circuits appear
between the hot and neutral prongs of P2,
and between either of these prongs and P2’s
ground prong, as you cycle the Turn-On.
If all looks well, plug the ac adapter into
J2A and plug P2 into the live ac outlet.
Check the ac switching capability of the
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Fig 5—Drilling template for the top of the
control box. The switch holes are positioned
on the vertical centerline, and on vertical lines
0.7 inch to the left and right of the center-
line. The LED holes are positioned 0,15
inch to the left and right of each of the
three vertical switch lings. The drill sizes
indicated for the LED and switch mounting
holes match the parts specilied in the Fig 1
parts list. Use no. 4-40 hardware to mount
the PC board to the control-box top.



Fig 6—The completed PC board mounts to the controkbox top by means of no. 4-40
screws and %-inch threaded spacers.. The corners of the circuit board must he removed
to clear the mounting posts for the controi-box top.

Turn-On with three 117-V lamps. (Lamps
let you see what’s happening as you
manipulate the conirol box, and they’re
much more tolerant of abuse than expen-
sive electronic gear!) If ail functions as
expected, plug in your computer or other
electronic devices and turn them on in style.

Load Capacity

The Turn-On uses power switching relays
{K4, K5, K6) with 10-A contacts. On paper,
this means that the relays are capable of
swiiching a total of 30 A, In practice, the
no. 18 wire used for the T