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- ,...the kmd of hand held most people want...simple.
y rugged reliable, easy to use. The S$-15 offers a full
5 watts of power...power that extends your range and
improves your talk power. lis state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

et
. iﬂ! !‘f!" lEfﬁ!’
E‘Mﬁﬁw * ...the proven Tempo

Y CS-15, plus three new commercial model
Tempo synthesized radios

The CS8-15 is a fine quality radio with 5 watt
output, 10 MHz receiver coverage, is {fully
synthesized, and is 10 channel internally
programmable. It's alse sturdy, compact

and affordable.

The new Tempo FMH+158, FMH-44S &

FMT-258 (mobile)
...all feature 16 channels, CPU controlled EPROM PLL,

Consider these features before you decide on any hand held:

o 5 watt output (1 watt low power switchable)

= 10 MMz frequency coverage: 140-150 MHz {For export only: B
version 150-160 MHz, G version 180-170 MHz)

¢ Electrically tuned stages. Beceiving sensitivity and output
power are constant over entire operating range.

+ Three channel memory. {1 channel permits non-standard

repeater offsets. 200 micro amp memory maintenance

{standby)).

A new “easy remove” battery pack

One hour quick charge battery suppliad {450 masHR)

Plug for direct 13.8 volt operation

Speaker/microphong connector

BNC antenna connector and flex antenna

Extremely small and light weight {only 17 aunces).

Ample space for programmable encoder.

e & © 0 0 O ® @ ¥ &

Fully synthesized CTCSS encode/decode programmable per channel,

Extremely easy to operate priority scan to Channe! 1, and time-out-timer.

Its low price includes a rubber antenna, standard charger, 450 FMH-155...138-174 MHz (10 MHz) frequency coverage

ma/HR battery (quick charge type) and instruction manual. 1 watt (low)/5 watts (high) RF power output
OPTIONAL ACCESSORIES: 1 haur quick charger (AGH 15} « 16 bution FMH-445...400-512 MHz (20 MHz) frequency coverage
touch tone pad (S 15T1 « DC cord » Solid state power amplifier ($-30 & 5- 1 watt {low)/4 watts (high) BF power output
80) » Halster 1CC 15) » Speaker/mike (HM 15} FMT-255... 138-174 MHz (10 MHz) frequency coverage

25 watts RF power output

oErailable at
youzr local %empa
dealer or ;{from..

, o F &

i 2050 8. Bundy Dr. L0s Angeles. CA 90025  (213) 620
831 N. Euclid, Anaheim, CA 92801 { 4) 772
s Butler, Missouri 64730 816) 679

TOLL FREE ORDER NUMBER: {8D0) 421-8631
Far all states except Galifornia.
Galit, residents please call collect on our reguiar n
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With the Talkative Radio Modem from HAL And Your IBM-PC*®*

Now‘ the world is your forum by plugging
the HAL Personal Computer Interface 2000
radio modemintoyour IBM PC. You now make
your PC even more valuable by being able to
“speak to the world.” The PCI circuit board
includes the high-performance, no com-
pramise RTTY and CW circuitry for which HAL
is known around the world. From our praven
gensitive and selective RTTY demodulatar to
the advanced CWreceive circuit, the PCi-2000
offers system performance previously
available only in our dedicated terminals. The
PCI-2000 comes as a fully-integrated package
with hardware, software, and many opetator
aids. Full-teature programs on computers can
e very difiicuit to use and HAL has "gone the
extramile” to be sure that our system is friendly
to vou! From the custom keyboard overlay to
the help menu, status ling, and comprehensive
ranual, we think you will agree that the
PCI-2000 is just the sort of fun-accessory you
and your PC deserve. Some of the more
outstanding PCI-2000 features are:

ATTY:  45-9600 baud
US ar CCITT #2 Baudot
ASCI with selectable parity
170-425-850 shifl
103/202 modem
Fragrammable end-of-line sequence
Transmit ine length of 20 to 76 characters
Synthesized AFSK tones match receive mode
FSK output with & selectable isvals
Audio input sensitivity — tess than 1 mv RM.S
cw: 5-125 WPM Send and Receive
Autotrack receive with speed readout
Advanced CW receive algonthm
Display: Spht screen for 12/12 or 2004 RX/TX text
Receive text In bright video (TX in dimy
Full status line on top of screen
Fuli-feature edidor in ransrmit butfer
Buffers: 250 Iine receive buffer with viewing scroll
2 - 250 line transmit buffers with screoll
10 - full-line HERE IS meassages
Store all bufters and HERE IS messages on disk
Load and send any text file from disk
Set-up parameters stored on disk
COMPATIBILITY: *
IBM Personal Computers plus many others that are slot and
BIOS compatible. Call for latest list,

Available NOW at your HAL dealer — Just $595, with
software and documentation. Write or call for more
information.

"IBM and 1BM PC are registerad tracemanis nf (BM Carporation

HAL COMMUNICATIONS CORP.
Box 365, Urhana, tL 61801 Phone: {217) 367-7373 TWX: 910 245-0784
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.~ The newjz:oM IG=735 is
: you've been asking for..the moslf"‘c‘jom-
--~-pact and-advanced full-featured HF -~

& memories and lithium memory
.. BACKUPIFprogram. scan, memeory .scan
5wntmableAGQ “automatic SSB selecth
F

ptions, Aﬁew fine af aCtEsSDnes
ﬂﬁzaiféble*‘?ncludujﬁg the AT-150 elec-

tronic Automatic amenna tuner,and Eﬁe

’R‘é& thEJC‘?SS%t ;,fcgur*%uthenze'
ICOM dealergForsupgrion performa
- and innovative features at the ri ht :
6ok ‘““'tﬁé ultra compact IC—
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beginning on page 32.
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pald is forgotten.

TIME FOR AN ~A
BREAKTHROUGH

The high quality of AEA products is appreciated long after the pnce

ya- oV

Mo Antenna
Mo Radio

No Ty

Plan to enter the DOCTOR DXTM worlg
chammonship Gontest al the Atlanta
Hamlestival, July 6 & 7, 1985

THE FANTASTIC DOCTOR DX™
CW Band Simulation That |s So Real

You Won't Believe It!

= Shilimprove the operaling skifls of ANY CW operator)
s More fun than ANY Morse Code tralner vel devised.

* Use with a G-B4, TV set, and key (or keyery,
e Expenence the thril of 2 “DXpedibion™ 1o anywhese in the world,
* Qperate anylime vou want, ideal for travelers.
= Impressive award certiticates available for vanhed performance
« {In-going contests: B-hour sprint and 24-hour marathen,

whips.

Iy priced.

HOT ROD™

¥: Wave Telescope Antenna

= Fewer telescopic séctions than any % wave

* Shortar and highter than ail % wave whips,

* Special matching network designed by Pra-
tessor 0LK. Reynolds (co-inventor of Iso-
pote™ antenna) makes Haot Rod gampetitive

$24.95* F
i

-

o

@l * Most gain altainable tar length

l  ofantenna—3d8d(0dBd forJR
friodels).

* Bast deconpling of any commer
izl VHF base station antenna
avallable

+ More qan than many antennas
siaiming up to ¥ dB gain—don't
tie taciled by musieading clalms!

* Zero deqree angle of raciatien

» Factery-tuned matehing net
wark,

* Greater pandwidth than any
<ampehtive product,

- DO grounded tor static dis
charge prelection

s Documentad cases ot wind sui-

B ivalin 140+ mph burmcanes

ll = basier thamr any compehitive an-

tenna to assamble

Mast
Not
included

= 144 JR ar 200 JR 548 45"

IS0 = 144 or 230563 95°
) = ad0-—3R4 95°

CP1

$239.95
Computer PatchT™ interface

» Better pertormance than any com.
petitive product
* Dual channel hitering with auta

tammmaa At 0]

o r.:*:ﬁ'

DOCTOR QSO™ $79,95*

Morse Code Trainer

* Makes Morse Training Fun,
Fun, Fun!ll

* Plug-in Cariridge For C-64
Computer

PKT-1 Packet Controller
$589.95*

+ Lasy to use—five usuai commands.

+ Multiple conversations on simplax
channel.

* EVERY PKT.1 18 # dinipeater,

thresheld carrection
* Variable shift
* 117 VAG power supply inciuded

¢ Simulates Beal Morse
Ragchews

and TV Set

« Can Operate With Only G-64

» Send compter files error tree,
* Qperates trom 9-15 VIC for
portable ur tixedd operation,

F109.95
BT-1 Basic Morse Trainer

KT-2 Keyer/Trainer
» Proficienay Trainer,

» Teaches code at 20 wpm.  » 01-99 WPM.
* Bandom practice mode.  » Full-teature kever ino
* Variable monitor tone. Mmemary},

ELECTRONIC KEYERS

$140.95*

All AEA Keyers oparate fram 9-15 VDT (power supply not Included) and olfer many more advanced
features than can be listed here. It is no accident that AEA keyers are regarded as the best in the world.

CK-2 Contest Keyar

* 10 soft-partioned T

memories,
e Automatic seraf number,
* Stepped varable speerd.
» Two speed memaories,

3219.95*

MM-2 MorseMatic ™™
= Memary keyer.
» Aute seral number
* Proficiency trainer

* Morse/Baudot/ASCIVAMTOR
* lUse any AEA software

* Compact

* Economical

ATU-1000
. ADVANCED
TERMINAL UNIT

$1195*
* World 5 most advanced

terminal unit/computer
interface

* 32 poles, active filtering

+ Get filters & AFSK tones to
one Herlz

* TTL, RS-232, loop keyer inci

CP-100 COMPUTER
PATCHTM
$369.95*

= {7(i425/850 or vanable shift
* Front-panei squelch

* Built-in monitor speaker

* Discriminator-style tuning

ior AMTOR

*Hetail Pricas

Advanced Electronic Applications, inc.

P.0. BOX C-2160 « LYNNWOOD, WA 98036

(206) 775-7373 » TELEX: 152571 AEA INTL

Unmatched Software For C.64
And VIC-20 Computers

MBA-TORTM— the inaisl advarced saolt
dare wntten for Morse.Baudol-ASCi.
AMTOR inciuding mail drop
MARSTEXTTM . 4 special Marse-Haudot
A5CI package wnlten especiaily 1or
MARS and other 17athe opgrators
SWLTEXTTM —Tha muost sophisticated
sutlware dvailable for the shortwayes (1s.
lening gnthusiast Autamatic data shsiy-
atg. Morse, Baudot ASCH AMTOR and
SITORA,

AEA also otfers Morse, Baudot, and
ASCII software far the following

scomputers: Appie I, I +, |ie; IBM-PC,

Brings you the
Breakthrough!

kY

-
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A4, with wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoyment and satisfaction from your hobby. You’ll
like the 40 meter operating possibilities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimum wind load
on your tower. With the 18 ft. boom, A4 gives ex-
cellent gain and front-te-back ratio. If your interest is
rag chewing, DX-ing or contesting, A4 is the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS
MODEL A744 40 METER ADD ON KIT

SPECIFICATIONS SWR 1.2-1 band-
width 500 + KHz, boom 18 {t., lTongest element 32 ft.,
wind area 5.5 ft.?, turn radius 18.4 ft., weight 37 Ibs.
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH

CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the receiving end are yours with this 2 element 40
meter Skywalker Yagi, The computer design max-
imizes gain and reduces side lobes, The design also
gives lJow SWR with excellent bandwidth.

Holder of the North American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam. Make it your first
choice.

MODEL 40-2CD 40 METERS

SPECIFICATIONS boom 23 ft., )
longest element 42 ft., beamwidth 70%, 1.5-1 band- 8

width 180 KHz, turg radius 24 ft., windload 6.3 ft.?, P.0. BOX 4680 48 PERIMETER ROAD
1.5-1 bandwidih 180 KHz, turn radius 24 ft., windload dl08 627

6.3 ft.2, weight 40.7 Ibs. Excellent gain, 7 Ogugﬁéi‘;eoa f: 7181
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..pacesetter in Amateur radio

Kenwood's advanced technology brings you a new standard

in pocket/handheld transceivers!
« High or low power.

Choose 1 watt high—

The Smallest HT?

« Repeater offsei switch.
TH-21AT/A: 1600 kMz,
simplex.

TH-31AT/A: —1.6 MHz,
reverse, simplex,
TH-#1AT/A: +5 MHz,
simplex.

¢ Standard accessories:
Rubier flex antenna,
earphone, wall charger,

180 mAH NiCd battery

pack, wrist strap.
® Qulck change, locking battery case.

The rechargeable battery case snaps securely

into place. Opticnal battery cases and adapters
are avalable.

2 Rugged, high impact molded case.
The high impact case is scuff resistant, to retain
its attractive styling, even with hard use.

See your authorized
kenwood dezler and take
home a pocketful of
performance today!

enough to “hit" most lacal
repeaters; or a battery-
saving 150 mW low.

* Pocket poriability!
Kenwood's TH-senes HTs
pack convenient, reliable
performance in a package
so small, it slips into your
shirt pocket! It measures
anly 57 (2.24) Wx 120
(4.72)Hx 28 {11 Dmm
(inch) and weighs 260 g
(.57 1) with batteries!

& Expanded frequency
coverage (TH-21AT/A}.
Covers 141.000-150.995
MHz in 5 kHz steps,
includes certain MARS and
CAP frequencies. ' :
TH-31AT/A: 220.000- S
224,995 MHz in 5 kHz steps.
TH-41AT/A: 440.000-
449995 MHz in 5 kHz steps.

{Dptional accessories:

® HMC-1 headset with VOX

* SMC-30 speaker microphone

* PB-21 NiCd 180 mAH baltery

* DC-21 DC-DC converter for mobile use

*BT-2 manganese/alkaline battery case

* EB-~2 exiernal C manganese/alkaline
battery case

® SC-8 suft case for TH-21A/31AM41A

* SC-8T soft case for TH-21AT/31AT/41AT

* TU-8 programmable sub-tone unit

» AJ-3 thread-loc o BNC female adapter

« Service manual

Mare information on the TH-series HTs
i3 available from authorized Kenwood
dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 Wast Walnut Street
Comptan, Galifornia 90220

9o Be §E Be
%6 e @8 g8

= Easy-to~operate, functional design,
Three digit thumbwheel frequency
selection and handy top-mounted
conirels increase operaling easa,

Note: Speuifications guaranteed for the 144 000 -148.000 Mz Amateut fand only
Tt4- 21AT shown. Standard versians TH-Z1A/31AM1A without D TMF pacl also evaifable
Specifications and prices are sutect 10 change without notice ur ohligation




"..pacesetter in Amateur radio

JA[3600A

Kenwood’s TR-2600A and TR-3600A feature DCS (Digital Code
Squelch), a new signalling concept developed by Kenwood. DCS
allows each station to have its own “private call” code or to respond
to a “group call” or “common call” code. There are 100,000 different
DCS combinations possible.

The Kenwood TR-2600A and the
TR-3600A pack "big rig” features
into the palm of your hand. It's
really a “handy handfull”!

eiptional accessories:

¢ T1J-358 buiit in programmable
sub-tone encader
' * 5T-2 base stand

PHRIGEE - * MS-1 mobile stand .

bt . °3-06 Ni-Cd battery

e DC-26 DC-DC converter

e« Simpie 1o operate ® HMC-1 headset with VOX
Functional design is "user friendly’ ® SMC-30 speaker microphone
Built-in 16-key autopatch encoder, o |_H-3 deluxe leather case
TX STOP switch, REVerse switch, ® SC-9 <oft case
KEYboard LOCK switch, high effi- * BT-3 AA manganese/alkaline
clency speaker. battery case

s Large LCD ® £B-3 external C manganese/
Easy to read in direct sunlight or in alkaline battery case
the dark with convenient dial light « BA-3, 5 telescoping antenna
that also illuminates the top panei * CD-10 call sign display
S-meter.

e Exiended frequency coverage More TR-2600A and TR-3600A infor-
Allows operation on most MARS mation is available from authaorized
and CAP frequencies. Receive Kenwood dealers.

frequency range is 140-160 MHz;
transmit capability is 142-149 MHz,
(TR-3600A cavers 440-450 MHz}.

= Programmable scan
Channel scan or band
scan, search for open
or busy channels,

¢ SLIDE-LOC battery
case

& 10 Channeis
10 memories, one for
non-standard repeater
offsets.

= 2.5 watis high power,
350 mW low
TR-3600A has 1.5 waitts:
high or 300 mW low.

TR-26004 shown TR-3600A is avallable for 710 cm cperation

Compiete service manuals are available for all Tric-Kenwood transcelvers and most acCessonas,
Specifications and prices ate subject 1o change withour notice or ohiigation,

anul..
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KENWOOD

TRIO-KENWOQD COMMIUNICATIONS
1111 West Walnut Street
Compton, California 90220
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Wast Gulf Division

RAYMOND B. WANGLER, WSEDZ, 642 Beryi Dr.,
San Antonio, TX 78213 {512-733-9632 home,
512-684-5111 business}

Vice Director: Thomas W. Comstack, NSTC,
1700 Cominik, College Station, TX 77840 {409.693.11B1)

*Executive Committee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at left) determines the policies of ARRL.
The 16 divisions of the League are further arranged into 73 administrative “sections,” @ach headed
by an elected Section Manager. Your SM welgomes reports of club and individual activity. ARRL
Field Qrganization appointments are available covering a wide range of Amateur Radio voluntear
Intarests. Whatever your license class, your 5M has an appointment available. Check with your 8M
{below tor further intormation,
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E. Roy Bllis, VEBXC, P.O, Box Z, AR 1, Fort Saskatchewan TaL 2NT7

H. E. Savaga VETFR, 4553 West 12ih Ave., Yancouver VSR 2R4 {604-224-5226}
Jack Adams, VE4AJE 227 Davidson Ave, E Dauphin RTN 274 (204-628-82703
Donald A. Wetling, VEIWE, 36 Sherwacd Dr., 5t. John, NB E2J SHS {BUBG06-2913)
L. P. Thivierge, VE3GT, 34 Bruce St. W., Rentrew K7V 3W1 (B13-432-5067)

Harold Moreau, VE2BP 80 Principala, St Simon Co.. Bagot JPH 1Y0 (514-798-2173)
W. C. “Bill" Munday, VESWM, 132 Shannon Rd., Regina 545 561 {306-558-4963)

John D, Hartman, WA3ZBI, 32 Nanticoke Gir., Seatord 194873 (302-629-2886)

James B. Post, KA3A, 15 Monarch Rd., Wilkes-Barre 18702 (717-825-3940)

Karl R, Medrow, W3FA, 702 W. GCentral Ave., Davidsonville, MD 21035 (301 -261-4008)
Richard Baier, WA2HEB, 1226 Audubon B, "Toms River 0§753 (201-270-92921
William t‘hompson W2MTA, RD 1—Rock Rd Newark Vaflay 13811 [607-642 89300
Otto Schuler, K3SMB, 3732 Colby St., Pittsburgh 15214 {412-231-8990)

David E. Lattan, WDOEBQ, RR 1, Box 234, Makanda 62858 (613-529-1578)
Bruce Waodward, WOUMM, 6208 Bramshaw Rd., Indianapolis 46220 (317-251-5806)
Aichard A. Regant, KIGDF, 5003 South 26th St., Milwaukee 53221 (414-282-0312)

zeorge E. Fraderickson, KCOT, AA #2— Box 352, South Haven 55382 (612-558-8312)
Josaph M. Gregg, KN2A, R #1—Box 31, Horace 54047
Fredric Stephan, KG8OO. Box 771--Wind Gave Ranch, Hot Springs 57747 (805-745-6667)

Joel M, Harrigon, Sr,, WBSIQF, 1403 Forrest Dr., Searcy 72143 (601-268-9540)
John M. Wondergem, KBKR, 800 Smith Dr., Metairle 70005 (504-837-1485)
Paui Kernp, KW5T, 3581, Beaumont Dr.. Pearl 39208 /801-838- 7612}

John G. Brown, NO4Q, P.O. Box 37, kva 38333 (9015847531}

Rose Marie Percitul, KA4SAA, P.O.B, 30, Big Hill 40405 (606-9856-964
James R. Seelay, WBSMTD, 21615:29% Mils Rd., Springport 40284 f517 B57-2013)
Jeftrey A. Maase, KEND, 9256 Concord fid., Powalt 43085 (614.-873-3234)

Faul 8, Vydaren{(z B2VUK, 259 N, Washington, North Tarrvtown 10581 (914-831.7424)
John H. Smale, 1Z, 315 Karwington Ct., Copiague 11728 (%18-226-4835)
Robert E. Neukomm KB2WI, 103 Godwin Ava., Midland Park 0743240060 (201-891-3084)

Bob McCaffrey, KeCY, 3813-20th 51t., Des Moines 50310 (515-279-5848)

Robert M. Summers, KEIEIXF 3045 North 72nd, Kansas Glty 68109 (913-289-1128)
Benton G, Smith, KGPCK, 3301 Sinclair, Rte, 3, Box 196-A, Columbia 65203

Vern J. Wirka, WBE)GQM Rural Routs, 81 Ca.pehart Rd., Papllllon #5133

Rabert Koczur, KIWGQ, Whetstone Rd., Harwinton U8791 (203-485-0338)

Luck Hurder, KY3T, P.O. Box LL, North Eastnam 02651 {617-255-202%

Giavis O, Lavert WIRWG, 17 Fair St., Nonway 04268 (207-743-2353)

Robert Mitchell. W1NH AED 4, Blueherry Hill, Rayraond 03077 (803-996-3456)
Gordon F. Fox, W1YNE, 13 York Dr., Coventry 02818 (401-828-5045)

Raiph T. Stetson. 1, KMR, P.O, Box 123, Milton 05468 (802-893-4856)

H. Lonald Haney, KA1T RO 1—Box 237, Myrick La,, Harvard 01451 (@17-772-4126)

Davld W, Stevens, KL7EE, POB 103421, Ancharage 99510 (907-274-3051)
Lemuel H. Allen, W7JMH, 1800 S, Atlantic SL. Boiss 83705 (208-343- 9153)

L. C. "Les" Belyea. NTAIK. P.O, Box 327, Belgrade 54714 (406-388-4253)
Willlam R. Shrader, W7QMU, 2042 Jasmine Ave., Madiord 97501 (503-773-8824)
Jaseph N, Winter, WATHWK 818 N. Mullen 5t., ‘facoma. 98406 (2061599857}

Bob Vallio, WERGG, 18655 Shefiield Rd,, Castro Valley, CA 4548 8415-537-6?04
Leonard M. Norman WTPBY, 1310 Hazelwood 5t., Bouider City 89 %BU1-588- )
James F. Wakefield, AHBCO, 847 Kunawa La.. #201, Honolulu, BI 98817 {808-424-0050)
Ron Menet, N6AUEB, P.O, Box 244, Gerdar Rldge, CA 95824 {816 271-4373

Aobert Qdeil Smith, NAST 320 Park St.—P.. Box 1425, Fort Bmg 7 (707-864-4931)
Charles P. McCannell, WeDFD, 1658 W, Mosa Ave,, Frasnc, CA 4 ?11 (209-43 2038}
Aodney J. Stafford, KBGZV 5155 Shadow Estates, Ban Jose, CA 95135 (408-274-0492)

RAae Evarhart, K4ASWN, P.O. Box 41, Lexington 27283-0041 §|704-249-3734}
James G. Walker, WD4HLZ, Rta. 1, Box 5395, Marion 29571 {803-423-164:

Claude E. Felgley, W3IATQ, 135 The Main—RR #. Wililamsbur 23!85 (804-253-0658)
Karl §. Thompson, RBKT, 4303 Pioneer Dr., Chatleston 25312 (304-776-4352)

Willlam “Bill” Sheffiald, KQ®&J, 1444 Roslyn St., Denver 80220 {303.355-2488)
Joe Knight, WSPDY, 10408 Snow Helghts Bivd,, NE., Albuquer ue 87112
Ronald C. Todd, K.SFFL 2112 W. 12060 S., Riverton 84055( 51)
Richard G. Wunder. WATWEC, Box 2807, Cheyenne 32001 (307-634 7385)

Joseph E. Smith, Jr., WA4RNP, 1211 13th St., N.. Bessemer 35020 (205-424-43861
Edmund J, Kosobucki, KAJNL, '5525 Parry Ave., Columbus 31904 (404322 2958)

Phillip O'Dwyer, WF4X, 543 Muonm}( Rd., N.E., Fort Walton Beach 32548 (904- 362-?353)
Richard D. Hill, WA4PFK, 3800 S 11th 51, Ft Lauderdale 33312 (305-683-6932}

Garlos Flores, NP4KA, 2 Monsserrate Towers, Apt. 1804, Carclina, PR 00630 (809-757-1564)

James E. Swafford, W7FF, 5006 W. Miramar Dr., Tucson 85715 (602-298.7793)
John V. Walsh, N6LIK, 1260 E. Sierra Madre, Glendora, CA 81740 (315-3350038)
Joe H. Brown, WBUBQ, 5444 La Sierra, Riversidae, CA 92505

Arthur A, Smith, WBINI, 4515 Melisa Way, San Diego, CA 92117 (619-273.1120)
Byron W. Looney, K&FI, 8540 Buckley Dr., Gambria 83428

Phil Clemants, KEPC, 1313 Applegata La., Lewisville 75067 t?14-221422§%
Dave {ox, NB5N, 1812 S, Umbrella Ci., Broken Arrow 74012 (918-250-2285)
Arthur A, Rass, WEKR, 132 Sally La., Brownsville 78521 (512-831-4458)




THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Ing., is a
noncommercial association of radie amateurs,
oiganized for the promotion of interes? in Ama.

teur Radio communication and experimantation, for
the establishment of networks to provide cormmunica-
tions In the event ot disasters or other emergencies,
for the advancement ot the radic art and of the pubiic
welfara, for the representation of the radio amateur in
isgislativa matters. and for the maintenance of frater-
nalism and a high standard of conduct.

ARRL is an incorporated association without capitat
stock chartered under the laws ot the Stata of Con-
necticut, and is an exempt organization under Section
501(c)3) of the Internal Revenus Code of 19584, tts al-
tairs are governed by a Board of Directors, whose
voting members are elected every two years by the
ganeral membership. Tha otficers are siected of ap-
pointed by the Directors. The League is noncommer-
cial, and no one who could galn financially from the
shaping of its affairs is eligible for membership on its

Board.

“Qf, by, and for the radio amateur,” ARRL numbers
within its ranks the vast majority of active amateurs In
ihe nation and has a proud history of achievemant as
the standard-bearer In amateur afialrs,
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voling membership is granted only to licensed
amateurs in the U.S. and Ganada.
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“It Seems to Us

2

Shuttle Mission 51-F

Just before press time, we received some
good news—and some bad—irom NASA
in Houston concerning the sequel to Owen
Garriott’s historic Amateur Radio opera-
tion from space.

The bad news is that it will not be possi-
ble to complete, in time for this mission,
the Shuttle modifications that would have
permitted antennas to be mounted in the
cargo bay. This scrubs any possibility of
a 28-MHz downlink, such as had been en-
visioned when the January QST cover
article was prepared.

The good news is that, despite this set-
back, plans are moving forward for Tony
England, WAORE, to operate on 2 meters
using the same window-mounted antenna
that was used by W5LFL in December
1983, during the STS-9 mission.

Tony's mission is designated 51-F, and
is now slated for launch on July 15
(although that date, like all Shuttle launch
dates, is subject to change). It is scheduled

Takes Shape

to last seven days, and because of other
raission requirements it probably will not
be possible for the Amatewr Radio anten-
na to be used until midway through the
third day. Accordingly, Tony’s operating
time will be more limited than Owen’s and
it is unlikely that there witl be much oppor-
tunity for random contacts, The focus will
be on making contacts with youth groups
through Amateur Radio clubs and other
groups who want to assist in exposing
young people to this exciting aspect of
Amateur Radio and the nation’s space
program, In addition, time will be devoted
to experimental transmissions of slow-scan
television from the spacecraft, to test this
mode as a possible backup to NASA’s own
video links.

At this writing we’re still awaiting formal
confirmation from NASA Headquarters,
but it’s not too early to think about how
you'll tune into the next radio amateur in
space!—David Sumner, KI1ZZ

Are You Ready For 24 MHz?

There are promising signs that General,
Advanced and Extra Class licensees may
gain access to the new WARC band at
24.89-24,99 MHz very soon—in a matier
of weeks, if that long. Remember how
quickly things happened when the 10-MHz
band was opened back in 19827 Then you
know it's time to turn your antenna plans
into reality!

While this isn’t the best part of the
sunspot cycle for us to be trying out a new
band at the high end of the HF range, there
are a lot of reasons why 24 MHz should
hold particular interest. For one thing,
unlike the other HF bands it has no har-
monic relationship to any television chan-
nel below Channel 7. This means that some
hams in fringe areas who have been
plagued with TVI problems in the past
should be able to operate here problem-
free. For another, the 24-MHz band is just
7.5% removed in frequency from the CB
band, which means that CB antennas
should work fine with just a little
lengthening or tweaking. Finally, the band
should provide lots of interesting sporadic-
E propagation, and there should be plenty
of that this spring. Usually the sporadic-E
excitement is found on 50 and 144 MHz,
it being a bit more rare there than on the

HF bands where we take it pretty much for
granted; but with the novelty of a new band
to learn about and enjoy, there should be
lots of activity to hold our interest.

The power, emission and license class
limits that will apply to this 100-kHz-wide
band will not be known until FCC actually
releases it for our use; check WI1AW and
your other usnal sources of up-to-date,
accurate information. Finally, a word of
caution: The band will not be exclusively
ours worldwide until July [, 1989, Until
then, we must avoid interfering with the
few Fixed Service stations that may con-
tinue to operate in the band. For this
reason, in accordance with Minute 77 of
the October 1984 Meeting of the Board,
ARRL will not be granting contest or
awards credits for 24-MHz contacts until
the Board has determined what policy
should be adopted. If you have any com-
ments or suggestions, please address them
to the Membership Services Committee,
c/'0 ARRL Headquarters.

According to the International Amateur
Radio Union, there are now about four
dozen countries that permit their amateurs
{0 operate at 24.89- 24.99 MHz. Let’s hope
the U.S. will be joining them scon!—David
Sumner, K1ZZ
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UP FRONT in

RF Bio-Effects Rule:
Are Amateurs Safe?

This fall, the FCC will be
looking very closely at the
biciogical effects of RF
aenergy when it licenses sta-
tions or authorizes RF-
emitting equipment {(General
Docket 79-144). The major
criterion is whether a given
station or equipment exceeds
ANSI standards, and thereby
would expose workers or the
public to excessive levels of
RF energy. In a related docu-
ment, the FCC proposed that
the Amateur Radio Setvice be
excluded from the provisions
of this rule, citing evidence
submitted by ARRL that
amateur RF energy levels do
nrot normally pose a hazard to
the public. See this month’s
Happenings for details.

Cable-TV Leakage
Levels to be Raised?

CATVI is in the amateur plc-
ture again, this time
because of FCC efforts to
update rules governing the
cable television industry. Of
particular concern to
amateurs Is an FGC pro-
posal to ingrease the
authorized cable signal-
leakage levels in the 54-216
MHz spectrum. For details,
see this monih's
Happenings.

Third-Party Rules
Tightening Proposed

The FCC has moved to
close a loophole in the
Rules conceming third-party
messages. Basically, the
Commission proposed
changes in Part 87 to pro-
hibit participation in third-
party communication by any
amateur whose license has
been revoked or suspended
(PR Docket 85-51). In taking
this action, the FCC cited
instances in the past in
which individuals whose
privileges had been ter-
minated tock advantage of
the Rules by participating in
third-party communication
from stations licensed to
amateurs in good standing.
The proposal also seeks
penalties against amateurs
who knowingly allow a dis-
qualified person to par-
ticipate in third-party
communication. The ARRL
Executive Committee has
given the League's endorse-
ment to the change. Details
are in this month’s
Happenings.

A three-alarm fire in & Palo Alto, California, apartment com-
plex in early March brought local amateurs out in a hurry.
Among them was Rick Joslin, WB5VUL, shown here {alking
with some of the victims. Rick headed up an American Red
Cross Disaster Services action team, offering alternate
housing and other assistance to those displaced by the fire.
During the emergency, he stayed in constant contact via 2
meters with Ted Harrls, N6IIU, Director of Disaster Services
for the Palo Alto Red Cross. (WASAQD photo)

We're Listening!

As you look through this issue, you’ll notice there's a dif-
ferent format for columns. It's designed to be a cleaner, more
modern design, and to save some space for the most impor-
tant part of the column—the text. Speaking of which: In
response fo those who've told us they have a hard time with
the small print in Q8T, we've eliminated most of it. The resuit
is a QST that’s a bit easier to read and more pleasant to look
at.

Jim Meiger, NBTJ, used this
antenna array at WEYA to
make a clean sweep on his
way to becoming the
Southwestem Division win-
ner on CW during the 1984
ARRL November Sweep-
stakes. OF course, the
Newport, California, amateur
had help from some friends:
Note the plastic owls at-
tached to the 20- and
10-meter booms to scare
real birds away. See the SS
'84 Results, beginning on
page 74 of this issue, to see
how others fared in the
contest.

PDuring a swing through Milwaukee recently on a concert {our,
recording star Ronnie Milsap, WB4KCG (left), stopped by a
local radio station for a chat with fellow ham Dick Stout,
KD2IV, a morning talk-show host. Although most of the talk
was about music, Dick didn’t let the opportunity go by
without getting in a plug for Amateur Rad.c. Ronnie told
listeners that he used Amateur Radio in his spare time to
relax, preferring to work European amateurs on 80 meters.
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By year's end, Ralph Ernstein, WESPQ, will have invested
80 years in Amateur Radio. Judging by tha slze of his
radio collection, he certainly has a lot to show for it
Licensed in 1935, the Northridge, California, amateur
credits his brother with sparking an interest in radio. Ralph
amassed much of the more-than-250-piece coliection—
many dating to pre-1925—while working for many vears in
electronics-related fields. Others were donated or acquired
through swap meets and ads he placed in several club
bulletins.

Space Shuttle Audio to be Retransmitted

Interested in finding out flights. Goverage begins
what happens aboard up- about an hour before liftoff
coming Space Shuttle and ends about an hour
missions, but don’t want to  after landing. WA3SNAN is
wait for the 8 or 11 o’clock  not on the air during
newscast? The Goddard Astronaut slesp periods,
ARC, WA3NAN, at the NASA however. Tune in {o 3860,
Goddard Space Flight
Center in Greenbelt,
Maryland, retransmits live
audio during Space Shuttle

Most of the technical details of AMSAT's first packet-radio
satellite have heen worked out. That’s-the resuilt of the
March design-review meeting on the full-service Packet
Communications Saisllite (PACSAT) project held in
Rossiyn, Virginia. Among the many participants (shown
above, |-r} were WASFMQ, of VITA; NKEK, of AMSAT;
WAZGXD, of TAPR; G3YJO, of UoSAT; WAS3ZIA, of AMSAT;
and K8KA {standing}, of ARRL. Scheduled for launch in
early 1987, PACSAT will provide an effective means of
using packet radio fo communicate worldwide. One
question that does remain is finding major sources of
funding for the project. [deas are welcome, and should be
forwarded to Dr. Gary Garriott, VITA PACSAT Project Of-
ficer, 1815 North Lynn $t., Arlington, VA 22208.

7185 and 14,295 kHz, Washington, DC-area listeners may also monitor 147.45-MHz FM.
WA3SNAN cperates under a blanket waiver of Section 97.113 issued by the FCC for the
duraticn of ali Space Shuttle flights (see November 1983 Happenings for details gf the
waiver, and |t Seams To Us, this issue, for more on the next ham/astronaut mission).

With the welcome return of warm sunshine, it's a good
time to get some axposure for your club and for Amateur
Radio. Last year, members of the McMinnville {Oregon}
ARC set up a booth at the Yamhill County Fair, where they
had the chance to reach many hundreds ot visitors. One

L club member, Todd Carlson, WB7RPJ, put on a good show
for passersby, working a Georgia station on RTTY and a
Russian amateur on CW. The club also enlisted some
prospects for their fall Novice class. (KCTYN phioto)

Folks at the Squire Senior Genter in Newton Square, Penn-
sylvania, stay fairly active these days, particularly with a
little heip from K3PAQ (second from lett), K3TCG and
WB3BDP. Since the Center opened, in April 1984, the trip
has helped in getting up and maintaining the station, and
teaching beginners. Recently, W3ZK {left}, the nidest
resident at the Center, joined the group. He was first
licensed in 1913,
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League Lines

On March 29, the ARRL filed its comments in opposition to MM Docket 85-38, the cable TV
deregulation docket. This proposal, if alopted, would delete quality performance standards
for cable television systems and increase permissible signal leakage levels in the 54-216 MHz
band. The League's comments stated, in part, that an increase in signal leakage levels sends
the wrong message to those cable companies thaf are not complying with the present ruTes. The
League "aTso pointed out that the Commission's ana logy of CATV emissions to RF emissions from
computers was invalid, For example, computers may be switched on and off, but a Teaky cable
is constant. Copies of the ARRL comments in this proceeding are available from Hq. for a
large s.a.s.e. with 56 cents postage affixed. Detatls will appear in next month's QST.

The FCC tackled Federal preemption in residential zones "head on" at its regular Open Agenda
meeting March 28, 1985, Under discussion was the petition of United Satellite Communications,
Inc. {USCI) requesting preemption of local zoning regulations that unreasonably interfere with
the right to construct and use receive-only satellite earth stations. The Commission adopted
a Notfce of Proposed Rulemaking (NPRM in CC Docket 85-87) and proposed the following rule:
“State and local zoning or other regulations that discriminate against satellite receive-only
antennas n favor of other communications facijities are preempted Unless they have a direct
and tangible reTationship to reasonable, valid, demonstrable and clearly articulated health,
safety or aesthetic objectives and constitute the least restrictive method available o
accomplish such objeciives."™ While this NPRM deals only with satellite dishes, it 1s

believed that FCC action is a good omen toward Tavorable action on amateurs' own preemption
proposal, PRB-1, Tater this Spring.

In view of diminished federal resources, Uncle Sam has made it “perfectly clear" that we are
to resolve our own operating matters. Writing or calling the FEC about every quastionable
on-the-air event or dreaming up abstract requiatory hypotheticals is precisely the wrong way
to show the FCC that we have the maturiity and good judgment to deal with our own affairs. The
best approach is To contact your ARRL Section Manager (see p. B), who 15 the chief administra-
tor of the Amateur Auxiliary in your section/state. Created by formal agreement between the
FCC and ARRL, the Amateur Auxiliary to the FCC's Field Operations Bureau addresses both main-
tanance monitoring, through an enhanced Official Observer program, and amateur-to-amateur
interference, handled by specifically authorized Local Interference Committees. Your Section
Manager can unleash the Amateur Auxiliary problem solvers to bring about direct, cooperative
solutions,

The Publications Office reports that there are some problems with the newly revised DXCC
Countries List Booklet. Some bad copies have already been shipped -- If you have a Dad copy,
send it back to ARRL Hg., and we will replace it free of charge.

WIAW Field Day bulletin schedule -- To give Field Day groups extra opportunities to copy the
WIAW Field Day Message, four additional bulletins will be transmitted. An extra CW bulletin
will be run at 1400 UTC (10 A.M. EDT}, and an extra phone bulletin at 1500 UTC (11 A.M. £DT) on
both Saturday and Sunday mornings. See April QST, page 73, for a detailed bulletin schedule,

Packet Radio during Field Day -- Field Day groups that complete one or more QSOs via packet
radio during the Field Day period will gualify for 100 additional bonus points. The repeater
provision (Rule 7C) is waived for packet radio QSOs. A packet station does not count as an
additional transmitter. Indicate packet radio 0SOs on the summary sheet as a separate "band."
Complete Field Day Rules appear in this issue.

Rememher the bonus points for Field Day publicity! Ti's not too soon to start planning, This
year the ARRL DeveTopment 0Office wouTd Tike Field Day groups to pay special attention to tele-
vision and radfo, and we would like to recefve videotapes and audio cassettes of Field Day
coverage. Don't forget cable television -- local access channels may be the perfect place for
more than a 30-secand spot.

Job Opening at ARRL Hg. -- Repeater Directory editor Jim Clary, WBOIHH, has moved to a new
position in the Volunteer Examiner Department, thus creating an opening at Hq. Primary respon-
sibi1ity is editing the Repeater Directory, with additional responsibilities as staff resource
person regarding repeater coordination and FCC Rules as they affect repeater operation.
Candidates should have a Technician class (or higher} amateur Ticense, good oral and written
communications skills and a familiarity with repeater operation and coordination. If you are
interested in this position, contact Bruce Hale, KBIMW, Manager, Requlatary Information Branch,
ARRL Hg.
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A Simple 435-MHz Transmitter

Step up to UHF! Try this simple construction method

for your next project.

By John C. Reed,* WBIOJ

he OSCAR 10 435-MHz uplink has
T increased interest in UUHF trans-

mitters. 1f you are a do-it-yourselfer,
you may be considering building one of
vour own. If you're concerned about
tackling a UHF transmitter project, don’t
be. This 15-W transmitter is easier to build
and make work than one operating at a
lower frequency! In addition, all parts are
readily available—most from Radio Shack,
and a few by mail order.’ The transmitter
uses a variable-frequency crystal-controlled
oscillator (VXO)/tripler section having
145-MHz output, and a UHF assembly
consisting of a tripler and three amplifier
stages. The UHF assembly features the use
of a novel glue-down stripline technique
that is as effective as eiched-circuit-board
striplines and much simpler to construct.
Inctuded in the package is a dummy load
that also serves as a power-measuring
device and a sampler for frequency-
spectrum evaluation.

Glue-Down Stripline Construction

The three-stage 435-MHz amplifier chain
employs stripline circuitry. Generally,
etched PC board is used for making strip-
lines; excellent examples of this technique
are described in the Motorola RF Data
Manual.®* Btching PC boards can be a
essy operation, and mistakes or changes
require new etched circuit boards—a par-
ticular concern with multistage circuitry.

The glue-down stripline method solves
these problems, Strips of the required size
are cut from double-sided glass-epoxy PC
board using the same dimensions as those
called for with etched PC-board striplines.
One side of the stripline is smeared with
glue and firmly pressed against the PC
board used for mounting the components.
Parts can be soldered to the stripline im-
mediately without waiting for the glue to
dry. Dcisolation can be provided by filing
a groove in the stripline and soldering the
de-blocking capacitor across the groove,
Changes can be made within minutes by
lifting the glue-down stripline with a knife

Notes appear on page 45.
*770 La Buena Tierra, 8anta Barbara, CA 93111

14 N&T=

and replacing it with one of the desired
dimensions.

This approach reafly makes building
UHF hardware a pleasant experience! Tests
indicate that the glue-down stripline per-

formance is equivalent to that of etched-
stripline circuitry.
Circuit Details

Refer to Figs. 1 to 3. A varactor-tuned
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Fig. 1—8&chematic diagram of the VXO. Unless otherwise noted, all resistors are 4 W, 5%, values
are in ohms, Fixed capacitors without polarity markings are disc ceramic, 50 V.

G1, G2, C3—5- to 60-pF trimmer
(RS 2721340 or equiv.).
D1—1N4001 (RS 276-1101).

D2—1N4733 5.1-VH-W Zener (RS 276-665).

L.1—27 tums no. 26 wire, 518-inch
Plexiglas form.

L2-~15 turns no. 26 wire, %-inch dia on

Plexiglas form.

L3—4 tumns no. 14 wire, Y4-inch dia,

-In long, tap at 2 turns.
Ld—1 tum no. 22 strandad hookup

waund on end of L3.

M1—50-4A panal meter (RS 270-1751).

Q1—2N3819 (RS 276-2035).
R1-—-500-Q, 10-tum potentiometer,
dia on

TRW7400 or equiv. (Meshna SP264A-27.

A2, R3—500-2 trimmer potentiometer

(RS 271-226).
R4—50-k0 trimmer potentiometer
(RS 271-219).

Y1-—48.381-MHz third-overtone {International

wirg Crystal Mig. Co., Inc.).
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Fig. 2-~8chematic diagram of the VX0 amplifier. Unless otherwise noted, all resistors are 14 W, 5%; fixed capacitors are disc ceramic, 50 V.

C4-C7, Incl.—5- to 60-pF trimmer
(RS 272-1340).

LS, L7—4 turms no. 14 wire, %4-inch ID,
14-inch long, tap at 2 turns.

L6, L8—1 tum no. 22 stranded hookup wire

VXO/tripler is chosen as a signal source
because of its simplicity. Reasonable care
in mounting the parts results in a T9 signal
having acceptable siability, The circuit is
builtina 5 x 3 x 6-inch cabinet. A front-
panel tuning knob rotates a 10-turn poten-
tiometer, and a 2%-inch panel meter is used
as the frequency indicator or “‘dial.”
Varactor-diode voltages are adjusted so the
potentiometer tunes the crystal from
48.333 MHz to 48.355 MHz, producing an
output tuning range of 435 to 435.2 MHz.

This VXO is essentially a VFO that is
synchronized with the crystal. The free-
running frequency is determined by the gate
and source tuned circuits; the relationship
between the two establishes the varactor-
tuning sensitivity. Optimum crystal syn-
chronization depends upon maintaining a
low-C input circuit. Stray capacitance is
minimized by mounting the parts on perf
board, securing components with push-in
terminals and attaching the perf board to
the chassis with ¥4-inch standoffs. Crystal
lock-up is also sensitive to abrupt turn-on.
This is avoided by using a filter with a long
time constant that cousists of a 1000-uF
capacitor shunting a 220-ohin resistor,
placed in series with the 12.5-V line. The
tuning diode is a 1IN4001 operated in the
reverse-bias mode to function as a varac-
tor. Tuning range is a function of the L1
value. L1 should be tailored so the poten-
tial applied to the varactor is in the range
of 0.3 to 2 V when covering the desired fre-
quency band. The VXO upper-frequency
limit will be lower than that of the marked
crystal frequency; 25 kHz has been allowed
for this offset.

A 500-ohm, 10-turn potentiometer is
chosen simply because of its availability on
the surplus market. The single limitation

wound on end of L5 and L7, respectively.
L9—5 tums no. 14 wire, -inch ID,

1% inch long.
Q2, W3—MPS3804 (RS 276-2016).
Q4—2N3866 (RS 276-2038 or order

from MHz Electronics).

RFC1—14 tums no. 30 wire wound on z-W,
1-kQ resistor.

VXO cabinet—3 x 5% x 57/8inches
(RS 270-253).

=
e

Fig. 3—The VXO assembly.

of the potentiometer is that the wire-wound
configuration creates approximately
100-Hz tuning steps; consequently, the
VX0 output sounds like that of a syn-
thesizer. This VXO has proven to be quite
effective and reliable.

The low-level 145-MHz VXO signal is
amplified to produce a final output of over
200 mW. Two narrow-bandpass stages are
used to filter the VXO fundamental and
second-harmonic components. These stages
are followed by a relatively wide-band
output stage, Link coupling between stages

allows several inches of coupling variance,
simplifving layout considerations. The
three stages are mounted on a 3- X 5-inch
circuit board. Parts are secured with
push-in terminals, and a Y%-inch-diameter
circle of foil is removed around the ter-
minals. Double-sided PC board is used with
components mounted on both board sides
to provide maximum isolation between
stages. Spurious responses at the output are
less than —40 4B,

The UHF assembly (Figs. 4 to 6) contains
a tripler and three 435-MHz amplifier
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Fig. 4-—Schematic diagram of the UHF assembly. Unlass otherwise noted, fixed capacitors are disc ¢eramis, 50 V (RS 272-126 or equiv.). Tantalum

capacitors are Radio Bhack 272-1434 or eguiv.

€8, C9, C13-C18, C18, C19, C21-C24—5- ta
50-pF trimmer (RS 272-1340).

<10, C11, €25, $26—0.001¢F, 50-V disc
catamic (RS 272-126).

€12, C17, G20, G2 —0.00%1-uF feedthrough
{Meshna H-30}.

FB—Ferrite bead (RS 273-008).

L10—1 tum no. 22 stranded hookup wire
wound on end of L11.

L11—5 tumns nao. 14 wire, Ya-inch dia,

z-tnch long.

Note: L12-L18, Inclusive, are striplins
inductors made from 1/16-inch-thick,
double-sided G-10 glass-epoxy PC board
{Meshna PCB-28). L14-L18, inclusive, are
glued to the PC mounting board with
Scotch® M Super Strength Household
Cement.

L12—14- x 1Ve-inch copper § bracket;
spaced % inch above the PC mounting toard

[ ¥XC AME 148+MHz INPUT
o

FIXED SHORTING BaR

&7 MOUNTING
FAD

ADJUSTRELE SHORTING BAR

1

I

e

Lig

1]

MONITOR

QUTPUT
4B MOUNTING
an

|
[l
afiefl

) 4 h-— 26

©

ENLARGED B-TO sg=aF CAPACITOR YIEW
SHOWING MINIMUM-C FOSITION

Fig. 5—Picterial diagram of the UHF assembly layout. The 1-uF bypass capacitors are mounted

on the vpposite slde of the board.

stages mounted on a 6%- x ll-inch
double-sided PC board. The MRF829 used
at tripler Q5 is a 2.W, 500-MHz device.
This transistor has two unusual features.
First, the emitter is tied to the T(Q-39 case;
in most applications, sofdering the case to

i6 1117 19

the PC board provides adequate heat
sinking. Second, it contains Faraday-shield
diodes between the collector and emitter for
the purpose of isolating the base input from
the collector.

When operated below the rated voltage,

L13—% x 2-inch copper & bracket; spaced
1% inch above the PG mounting board
and 1716 inch from L12; tap at 3186 inch
from & bracket.

L14—3/16 x 1 inch.

L15=3/16 » 1% inchas; file groova for
pad %4 inch from end.

L16-—3M16 x 13 inchas; file groove for
pad V4 Inch from end.

L17—3/8 X 3% inches, folded to conserve

the diodes function as varactors, and the
transistor then operates as an effective fre-
guency multiplier. The manufacturer
{Motorola) claims this feature minimizes
the ““witchcraft’ usually associated with
solid-state frequency mulitipliers. In the cir-
cuit, the third harmonic is picked off by a
pair of Y-inch-wide striplines placed
Y4-inch above the base-mounting board,
The first stripline is untuned and connected
directly to the collector of Q5. The second
stripline is inductively coupled to the First
and tuned as a relatively high-Q circuit for
discriminating against outputs other than
the third harmonic. With more output than
necessary to drive the following stage, the
resulting light coupling maintains optimum
selectivity.

Impedance transformation to the base of
Q6, the second MRF629, i5 accomplished
by L14/CI18 with C18/C19 controlling the
coupling and drive from the tripler. Similar
coupling arrangements are made for Q7.
In this case, L15 and L16 have ¥4-inch pads
at the end to accommodate connections for
the transistor collector, a choke and a series
capacitor. The pads are made by filing a
small groove in the stripline, eliminating
about 1732 inch of the copper. The
striplines raise the stud-configured Q7
above the main circuit board by the
stripline thickness. The two emitter connec-
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space (see pictortal) to 2% » % inch.
L18-—3/8 X 4% inchas, fixed shorting

bar at end. Sliding %4-inch-wide shorting

bar allows 2-inch adjustment. BNG output is

1-1/8 inches from open end. BNC monitor

output 134 inchas from open end consists

of a ¥a-inch length of no. 22 wire spaced

1132 inch above and parallel to the stripline.
L18—2 turns no. 24 wire, 1/8-Inch 1D,

tions are accommodated by gluing two
3/8-inch-square PC pads to the mounting
board. Three sides of both pads are
grounded by soldering copper strips around
the edges. A similar arrangement is used
in mounting Q8. In this case, the pads are
7/16 x 1-1/16 inch in size.

The final output transistor, Q8, is
coupled to the antenna with two Y-wave
striplines. Significant losses are avoided in

3/16-inch fong.

Q5, Q5—MRF829 (MHz Electronics).

Q7—2N5945 (MHz Electronics).

Q8—MRAFE41 (Westcom).

RFC2-7, incl.—14 turns no. 30 wire wound
on a ¥2-W, 1k resistor.

Misc.—Base mounting board, 6% x 11-inch
doubte-slded G-10 glass-epoxy PG hoard
(Meshna PCB-28).

the low-Q striplines by using low-
impedance lines of approximately 23 ohms.
This makes the high-voltage junction point
about 150 ohms. The antenna is matched
by tapping into the final shorted “4-wave
section. Output resonance and loading can
be optimized for a variety of aptenna loads
by means of an adjustable shorting bar.
This sliding shorting bar is a “-inch,
S-shaped piece of copper bent to make a

Fig. 6—The UHF assembly,

firm connection to the stripline when the
other S-shaped side is clamped to the
mounting board.

Alongside the antenna connecior is a
second output connector holding a short
length of wire in close proximity to the
stripline. This is a pick off used to permit
monitoring of the output—which is
especially useful when optimizing tune-up
variables. Although the Radio Shack 3- to
60-pF miniature capacitor is an excellent
component, its current-handling capabili-
ty can be exceeded in the final-amplifier
section. This problem has been avoided by
using two capacitors in parallel at the base
and collector of Q8. It is necessary to main-
tain the capacitor pairs close to the same
value for maximum protection.

Q7 and Q8 require heat sinks. The stud
of Q7 is fastened to a 1/8-inch-thick, 1- %
5%-inch aluminum plate, and the
mounting base of Q8 is fastened to a similar
plate measuring 134 X 534 inches, It is im-
portant that the transistor/heat-sink inter-
face places the transistor at the proper
height. One of the chief causes of transistor
failure is stress at the connecting tabs.
Aluminum shims between the heat sink and
the mounting board are used to achieve the
proper height. Silicon heat-sink compound
is used at the transistor/heat-sink interfaces.
Heat sinking is increased further by fasten-
mg an aluminum U-shaped chassis to the
heat sinks. The U-shaped chassis is the size
of the mounting board and is ¥-inch deep.

OHMMETER

MONITOR Ok

i’w_%

INPUT k3 1—{

sl |:;om LTHERMAL Y Cad
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~
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EIXED
SHQRTING BaR

Fig. 7—Schematic diagram of the dummy

loadipower-measuring assembly.

28, C29—0.001-xF, 50-V disc ceramic
{RS 272.126).

D3—1N34A (RS 276-1123); used as
thermistor.

L20—1116 x 3/8 x 3V2-inch stripline
glued to 3% X B-inch PC-board base,
fixed shorting bar at end. Adjustable
shorting bar permits 1%-inch adjustment.

R5—19 1-k0, V2-W resistors
(RS 271-023).

Misc,—Thermal compound (RS 276-1372).
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Fig. 8—The dummy load and monitor assemblies

C30—25-pF miniature variable {Johnscn
9M25 or equiv.). A Radio Shack 272-1340
5- to 80-pF trimmer can be used.

€31, C32—0.001-uF, 50-V feedthrough
(Meshna H-30).

C33—0.,001-»F, 50-V disc ceramic
(RS 272-126).

L21—3/8 x 2 inches. Copper S bracket at

One safe-handling consideration con-
cerning the 2N5945 is that torque applied
to the stud nut is specified at no more than
5 in-lb for repeated assemblies. Having no
torque wrench, 1 simply used caution when
i tightened the nut.

Test Equipment

In developing this project, I used no
esoteric test gear—a Heath GDO for
evaluating the VXO resonant circuits,
Lecher wires for confirming the 435-MHz
harmonic of the UHF tripler and a2 dummy
lpad/power-measuring assembly. Not
having the use of a spectrum analyzer for
a project of this type is a serious limitation.
The problem was resolved by using high-
Q tuned circuits in conjunction with a
1N34A detector. Tuned circuits were made
to cover the frequencies near 145 and
435 MHz. Use of a peak detector alone,
though, can be misleading, as it will read
the suin of all signals, including harmonics
and spurious responses.

The dummy load (Figs. 7,8) is made of
19 1-kQ, %-W resistors connected in
parallel and clustered in a tight circle

18 O

and spaces L21 3/8 Inch above the
mounting board.

L22—3/8 x 2 inches; tap at center.
Copper 8§ bracket at end spaces L22
318 inch above mounting board and
118 tnch from L21.

Misc.—2% x 43%-inch single-sided
PC mounting board.

around a BNC connector. The resistors are
soldered to 1-inch-diameter copper discs.
There is a 20th resistor connected to the
center plate, but returned to a second BNC
connector rather than the common plate.
This second BNC connector is cabled to the
435-MHz tuned circuit/peak-detector
diode. It is used to optimize the transmit-
ter performance at the desired frequency.
At 435 MHz, there is reactance associated
with the dummy load; this is tuned out with
a Yi-wave stripline connected to the center
plate. With 15 W applied to the load, it can
be operated continuously with forced-air
cooling. Without such cooling, the center
plate reaches a temperature of about 100°C
in one minute.?

Power measurementis are made by
calibrating the dummy-load temperature
gradient with a de¢ input and operating at
ambient conditions with no forced-air cool-
ing (Fig. 9). This information is then com-
pared to the temperature gradient caused
by the RF power applied to the load. The
reverse resistance of a IN34A diode is used
to measure the temperature gradient. With
15 W into the dummy load, the resistance

changes from 3 M to 100 kQ after 59
seconds of power input.

The monitor assembly (Figs. §,10) uses
two striplines. The first is loaded with the
input power, while the second is inductively
coupled to the first and tuned through the
435-MHz region. A IN34A diode tapped
into the second stripline presents a relative
power indication as picked off from the
narrowband tuned circuit. Another IN34A
diode reads the broadband input,

Alignment and Operation

I used my old homemade receiver and its
100-kEz marker generator for calibrating
the VXO frequency. First, a reference was
established by shorting 1.1 and assuming
the crystal is operating at its marked fre-
quency. I then noted the frequency offset
when removing the short and applying 2 V
to the varactor diode, By pruning L1 and
adjusting the source tuned circuit, the VO

TRANSMITTER
{70 W INPUT)

2

i

T T T 7 Y T T ¥ L2
450 140 130 130 110 100 WO B8O TO & X

GRADIENT FERICD IN SEGONDS
THERMISTOR CHANGE oF 3 ML TO 100 kSL

Flg. 89—Power-measurement calibration graph.
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Fig. 10—8&chematic diagram of the UHF nar-
rowband plek-off.

(continued on page 45)



hen working with dc circuits,

we can directly apply the basic

arithmetic operations, Solving ac-
circuit problems is a bit different. If there
is an impedance consisting of a resistance
and an inductance in series, for example,
we cannot disregard the fact that the
voltage across the inductance will be 90°
out of phase with the current and that the
resistive voltage drop will be in phase with
the series current. Similarly, we must take
into account the 180" phase difference
between capacitive and inductive voltages.

When we work with parallel ac circuits,
things start to get unpleasant! Now we have
several branch currents that are out of
phase with one another in addition to out-
of-phase voltages that may be present
within the parallel branches. There must be
a better way! There is—it’s called complex
notation, or complex numbers.

Learning to use complex notation may
be a little slow going at first, but once
you've mastered the method, ac-circuit
calculations will become quick and easy, In
addition to making vour calculations
quicker and easier, complex numbers com-
pletely analyze an ac circuit including phase
angles without graphs or guesswork. Also,
when ac problems get complex (more than
one reactance per branch in a parallel cir-
cuit, for instance), it’s the only way to solve
them.

Complex Numbers

A complex number treats not only real
numbers, such as positive and negative
numbers, but also “imaginary’’ numbers.’
An imaginary number is one that does not
reside on the real axis (positive and negative
numbers are on the real or X axis).

“RD 3, Box 750, Stockiton, NJ 08559

Imaginary numbers exist on the Y axis,
which is displaced 90° from the real axis.
In electronics, the letter **j’* designates the
imaginary, or Y, axis. Plus j is at +90°,
and —j is 270° (see Fig. 1). The positive
real axis has a factor of + 1. That being the
case, 180° will then have a factor of — 1.
The letter j signifies a rotation of 90°; the
rotation of 907 is equal to multiplying by
j. For example, a complex scalar
(sometimes called a “‘vector’’) rotation to
+90° from the real axis equals 1 % j =
j. Further rotation to 180°%, equalsj x j =
j*. However, 180° = ~—1; therefore, j*
always equals — 1. At 270°, we have -1
Xj=-j,and 360° = ~j x j = ~j
= —{—-1) = +1.

Fig. 1 shows the real and imaginary axes
(the real axis is horizontal, and the
imaginary axis vertical). In electronics,
magnitudes of resistance are marked off on
the 0%, or real, axis since resistive voltages
are in phase with the current. Inductive
reactances, X, reside on the +j axis
because the voltage across an inductor leads
the current through the coil by 90°, In a
similar way, the ~ j axis signifies capacitive
reactance, since capacitive voltage lags the

*An imaginary number Is an indicated even root
of a negative number. There is no facter that
will yield a negafive quantlty when the factor
is multiplied an aven number of times.
Thus, the square root of & negative numbar
does not exist; for example, (-2) x (-2} =
+4, With complex numbets, however, we
must deal with the aven roots of negative
numbers. This Is accompllshed as

N=& = & x T where V=T = |

In pure mathematics, the fetter 1 is used o
indicats an imaginary number. In electronics,
50 as not to confuse the imaginaty symbol
with the symbol for current, we use the
letter j. Any good algebra text will afford
the Interested reader much more information
on imaginary numbers.

How to Perform AC-Circuit

Analysis

Here’'s a pathfinder to help guide you
through the ac-circuit jungle
—and the FCC Extra Class exam.

By Frank W. Napurano,* K20KA

current. When we speak of reactive cur-
rents instead of voltages, the reverse is true:
IXcon the +j, and IX; on the —j axis.

Form of a Complex Number

Complex numbers take the form R +3jX,
where R is the magnitude of the real or
resistive term and + jX is the magnitude of
the reactive term. This is called the
rectangular-coordinate form because it
designates a magnitude by a set of numbers
that define a rectangle.

A second form of complex notation is
termed the polar-coordinate form because
it gives an angle and magnitude (expressed
as a radius) of the term. Thus, polar coor-
dinates describe the magnitude in a circular
form. As you will learn, we can convert
from rectangular to polar form, and from
polar form back to rectangular. In rec-
tangular form, 2 complex number is readily
added or subtracted; in the polar form, it
is a simple matter of multiplying and
dividing.

An Essential Tool

Complex numbers become an essential
tool when dealing with complex ac circuits,

90z ]

180% = jEa -1 - O%n 4y

mj‘l’—j!

f
2T0%2jbs=)

Fig. 1—The real axis Is horizontal; the
imaginary axis is vertical.
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We are all familiar with the formula for
finding ac impedance:

Z = VR? + X?

This is the “‘square-root-of-the-sum-of-the-
squares’ formula, known also as the
Pythagorean theorem. This formula is part
of complex numbers, but it doesn’t go
nearly far enough. For example, suppose
you are faced with a parallel a¢ circuit that
contains more than one reactance in each
branch or two parallel branches contain-
ing more than one reactance in each,
separated by a serles-reactive branch? It
would not be possible to solve these
problems without complex numbers. Ad-
ditionally, the FCC syllabus for the
Amateur Extra Class examination includes
reference to complex numbers.

Fig. 2 shows several series impedances
and their rectangular notations. This is
called the rectangular form because a
number such as 5 +j10 describes the two
scalars along the sides of a rectangle: §
ohms on the real axis and 10 ohms on the
+j axis (5 +jO) + (0 +j10) = 5 +jl0.
Mote that a series circuit containing several
reactances is easily reduced to rectangular
form by inspection.

Addition and Subtraction of
Complex Nambers

As suggested earlier, the rectangular
form lends itself to addition and subtrac-
tion. The rules are simple: add or subtract
the real and j terms separately. Examples:
(5 +j10) + (2 +j5 = 7 +jI5

(5 +il0) + 2 —-j6) = 7 +j4
(5 —jl0) +(2 ~j6) = 7 —~jlb
(5 ~il0) ~ 2 ~j6) = 3 ~j4

Multiplication and division are also
possible using the rectangular form, but
this becomes cumbersome. Por instance, it
is ot possible to divide a real number by
an imaginary number. ¥You must first ra-
tionalize the fraction by multiplying both
the pumerator and denominator by the
complex conjugate number, Multiplication
isn’t as bad, but it does increase the chances
of errors. It’s common practice, therefore,
to use the polar form for multiplication and
division.

Polar Form

The polar form uses the square root-of-
the-sum-of-the squares formula:

7 = VRZ + X2

Polar form = Z /8

where )
# = the angle whose tangent = X/R

Fig. 3 shows the method of converting
from rectangular to polar forms. First, use
the familiar impedance formula to find the
magnitude of the complex number.

20 05T

xR0

AT 2004 0

Wi =50 fL

o—F—0z=0- 5

XBOA gl

Y Y VO S

AgRBOR L og

o—-—“—-—fv\,\,——-oz = & - 0

ALLEOO He=BO R=b 0L

F—AAA— 2 5 0

Xpzi00 N
e el e s
W=7 0 ,Cuanlz «d 4z

X=30

o LYY

Fig. 2-—Several types of serles impedance and
their rectangular form of notation.

iy =0T
iZ BN g = | TERM)

AR=54
(0S8 = REAL TERM)

I oo JREERE = BRI = 41e
STEP 2 TAN G = OFFOSTESIDE _ 2x

10
kil ADJAGENT GIDE ™ 5

St m et = 2

&

ARCTAN 2 = 634*
POLAR FORM = ZH. = 1118534 OHMS

OTHER EXAMPLES:
5+ |8 = ronds
G~ |8 = 7O7(-45"
& + {8 = 10:38.8"
O+ 10 = 10EeT
0+ 8= 190

Fig. 3—The methed usaed when converting
from rectangular to polar representations.

Second, find the tangent of the phase angle,
being careful to observe the sign of the
reactive term. A negative reactance
(capacitance) will vield a negative tangent
and, thus, a negative phase angle. Then,
find the angle that this tangent represents
(arctan).

Multiplication of Complex Numbers
Multiplication of complex numbers is a

simple process in the polar form. Rule:
Muitiply the magnitudes, and add the
angles. Examples:

(5 /=30°)Y(6 £—40°) = 30 /—70°

Division of Complex Numbers

Rule: Divide the magnitudes, but sub-
tract the angle of the divisor from the
angle of the dividend. Examples:

100 /152 100 /757 = 30°
20 /50° 20
= 5 725°

100 /-—20° — 30°

100 /=20°
10 £30° 10

........ 100 £=20° ~ (=309
10 /=30° 10
= 10 £10°

Converting from Polar to
Rectangular Form

The polar form of a complex number is
convenient for multiplication and division,
but for addition and subtraction we need
the rectangular form. Therefore, con-
verting from polar to rectangular form is
a common operation. Referring to Fig. 2
again, vou will note that the real term is
equal to Z cos 8, and that the j term is equal
to Z sin 6. Multiplying the magnitude by
the cosine of the angle gives us the real
term, and multiplying the magnitude by the
sine of the angle yields the reactive, or j,
term. Example from Fig. 3;

Polar: 11.18 /6G3.4°
Step I: cos 63.4° = (L4477
Step 2: sin 63.4° = (8942
Step 3: real term = Z cos 63.4°
= (11.18) (0.4477) = 5.005
Step 4: j term = Z sin 63.4°
= (11.18) (0.8942) = 5,997
Rectangular: Z = 5.005 +j9.997
= 5 +j10

Other examples:
100 /30° = 86.6 +i50
100 - 30° = 86.6 —j50

100 /45° = 70.7 +j70.7

100 /=90° = O - ;100

Working with Complex Numbers

Now that we know something about
complex numbers and the j operator, let's
put them to work for us. You will find that



complex numbers provide & very thorough
analysis. OQur analysis will take the form of
Zy = Ly + Zy + Zy ..., for series im-
pedance, and Z, = Zy x Zy / Z{ + 7,
(product over sum)} for parallel
impedances,

Series AC-Circuit Analysis

Refer to Fig. 4.

Step 1 Arrange each impedance in its
complex form and add algebraically.
Step 2: Find the tangent, and note the
sign of reactive component, — X/R.
Step 3: Find the angle corresponding to
the tangent., Note the negative angle.
Step 4: Calculate the magnitude of the
scalar in polar-coordinate form. Include
the angle from Step 3 and you have the

impedance in polar form.

Step 5: Find the total current.

Step 6 Calculate the voltage drop across
R (ER).

Step 7: Calculate the voltage across the
capacitor (Xcy)-

Step 8: Calculate the voltage across the
inductor (X1}

Step  9: Calculate the voltage across
the inductor (Xy2}.

Step 10: Calculate the voltage drop across
the capacitor (Xca).

Step 11: Find the cosine and sine of each
voltage phase angle.

Step 12: Use the sine and cosine to
convert each voltage polar form to
rectangular form, and add them alge-
braically. The answer must equal the

applied voltage.

Step 13: Calculate the power consumed.
Since power is consumed oaly in a pure
resistance, power is equal to voltage
times current times the cosine of the
angle theta, or current squared times
resistance.

Step 14: Show a scalar diagram of the
circuit just analyzed (Fig. 4).

Series-Parallel AC-Circuit Analysis

Now, let’s look at a series-parallel cir-
cuit. We will use the product-over-sum
method (see Fig. 5). (Z; X Zp / Z) + Z3).
We can save a lot of time if we immediately
put our impedances into both rectangular
and polar form.

24 22

Kc'J‘aon.

a0
sav XLy ®?a
Xig 415 0
R €80
Fig. 5
Z, = 4 +j15 = 15.5 /+75° chms
Zy =5 -jl8 = 18.7 /74,5 ohms

Zi+ 2, = (4 +515) + (5 ~jl§) =
9 —j3

Zy + Z5 in polar form =

9.5 /~18.4 ohms

Find the total impedance:
_ Zl x 2.2
b= Zi + 7y

(15.5 + /75° ) (18.7 /1 —74.5%)
9.5 /—18.4°

= 30.5 /1 19° ohms

Find the branch currents:
E _ 5040

I = =
Z,  15.5 /+75°
= 3.2 /=75° A (inductive)
L. B _ _500°
2 = — —_—

Z, 187 /-745°

2.7 /+174.5° A (capacitive)

Find the line current (total current):
I = E _ _500°
7 30.5 /4197
= 1.64 ~1.64 /—19° A (inductive}
Find the voltage across Xyo and X

Epz = 13 X2

STER 7 £
STEP § ElLq

COS (- 2262% = 0923

IXgy = (0.769/+67.38" (75/-90"] = 6765 (- 2262° VOLTS
1%11 = (07692 87387 (00 1220 = 69.21 £ 157.38° vOLTS
Elp = X2 = 07803 67.387) (804 807) = 38.45{+ 157387 vOLTS

STEP 9
STEP 10 Ecz = Xgp = (0769 £xBLUB" (125-907) = $6,13/-2262° vOLTS
STEP i1 COS(+ 6738%) = 0385  SIN {4 67.38" = 0.923

SIN (- 22.82% = - 0.38%
COS (+ 157.38™ = 0923 SIN(+ 157.38" = 0,385

ER = 1923/£67.38" - 740 4 f1t.de

EGi = 57.68/- 28627 =~ 5326 - (22.20

= -8388 + [2665
= ~3549 + 1450

ECy = 96.13{-9262° - 8873 - 13704

RECTANGULAR = 5¢ - 037

POLAR = 502 4 0,272 = 80,0007 VOLTS

POWER CONSUMED = E x | x CO5 2 = 80 x 0.Y649 x 0.385 = 14.50 WATTS

ALSO, POWER = @A = I0.769)12 (25} = 14.78 WATTS

25 . o
R Bo= 2640
Yot ! 157,39
¥op = 0 — |7 2l = G921 [ 157,39
XL jyeon SO STEP 12 Bl = Pod L
QY Xig = an =St = 38,45[+ 167,38*
STER 1 Lt = 0+ | Elz 4
X = 0 + |50
Kep
Xig Xpg = 0 = {125
426 N 50 11 Z= -0
STEP2  TANG# = Eﬁi‘_ = :5%'.)_ = 24
STEP 3 [AN-1(ARCTAN) = -67.38°
STEP4 7 = JRUSTRR = JHFTER = a5 (<8798 oHMS
et SUEP 14
SIEPE | = 5 « o = 076904 61.38" AMPERES —
STEP B ER = IR = (0.780 [+ BT3B (25(0") = 19234 87.38° YOLTS

Ely = 6921 (4157387

Elg = 38.45 b+ 157.38°

NOTES:
* &R IS (N PHASE WITH CURRENT
* ¢ = ANGLE THET.

A
« CURRENT LEADS APPLIED VOLTAGE, CIRCUIT IS GAPAGITIVE

« APPLIED VOLTAGE |15 ZERQ REFERENCE

Ece = 9818[= 2262

Fig. 4—Analysis of serles ac circuits.
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(2.7 /+74.5°)

2.4 /+164.5° V
Be = I Xe = (2.7 /+74,5°)
(30 £~90°) = 81 7/-15.5° V

Paraflel Circuits Containing More Than
Two Branches

When analyzing parallel ac circuits that
have more than two branches (see drawing
below), If is more convenient to solve for
branch currents rather than using the
product-over-sum formula twice. Since the
applied voltage is common to all branches,
it is a simple matter to find each branch
current, add them vectorially, and then use
total current to find impedance.

(12 2+ 90°)

li

2y Zy iy

LR LTI ET

28— 20 60

4] LY

100

R [id ]

25 E1) 20

Fig. &

Zy = 25 4§25 = 35 /£45° ohms
Zy = 30 +j20 = 36 /+34° ohms
&
Ly = 20 -j40 = 45 ;/-63° ohms

Note: If the applied voltage value is not
given, any convenient value may be used.
In this case, we'll use 100 V.

o= ALY 29,450
35 /£45°
= 2.1 .21
100V
36 /:+34°,
2.3 ~jl.6

8 r_sgo

I =

j, = 100402V
45 4~ 63°
1.0 +j2.0

=22 /+63°

potal = (2.1 =i2.1) + (2.3 —j1.6)
+ (LO +j2.0) = 5.4 —jl.7

It = 5.4 —jL7 = 5.7 £=17.5° A

Zyotal =

I
5.7 £=17.52
17.5 /£ 17.5° ohms

i

Working with Rectangular Form
It is quite possible that you may be

22 O5T=

handed a problem on an exam and be ex-
pected to solve it using the rectangular
form. The following example shows how
to manipulate the rectangular form in order
to multiply and divide. Notice how un-
wieldy this form becomes. This is the same
problem as the one in Fig. 5.

Problem; Find the total impedance of the
parallel circuit shown in Fig. 3.

Solution:

Given Z; =4 +jl5 Z, = § ~ji8

Multiply Zy % Z; = (4 +j15) (5 ~jl18)
=20 ~j72 +j715 ~jR 270

Combine terms (Note j2 = —1}
= 20 +j3 - (= 1)(270)

Product = 290 +j3

Add Z) + Z; = (4 +j15) + (5 —jI8)
= 9 —j3
Zl . Zg
L= T,
_ 290 +j3
9 -3
Rationalize fraction
290 +j3 9 +j3
9 - i3 9 +j3

2610 +j870 +j27 +j2 9
81 +j27 =327 —-j2 9
Divide and combine terms

2610 +j897 + [-1 (9]
Bl — [-1 {9

_ 2601 +i897
T

Proof Compare to Fig. 5

= 29 +jl0
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o First Steps In Radio

Understanding
FM Transmitters

Part 17: Odds are, you'll operate

VHF or UHF FM someday, so
why not learn how frequency modulation works.

By Doug DeMaw,* WiFB

Its cousin is phase modulation, or

PM. Either method of modulation
will permit reception of the transmitted
energy by an FM receiver. This month,
we'll concentrate on FM and PM transmit-
ters. FM receivers will be addressed in a
later instaliment of this series.

Creating an FM Signal

Two ingredients are necessary to generate
an FM radio signal. First, we must have a
carrier frequency. Second, we need some
AF (audio frequency) energy to modulate
the carrier. If we allow the audio frequen-
¢y signal to vary the frequency of the car-
rier, we'll have an FM signal,

Assume that vou’re examining the
transmitter carrier, as displayed, on an
oscilloscope (Fig. 1A). Next, suppose a
steady audio tone, such as 1 kHz, is
generated. It will also appear as a sine wave
{Fig. 1B). Note that A and B are on vastly
different frequencies, as shown in the
‘illustration. When the 1-kHz audio fre-
quency is applied to the RF carrier, we find
a waveform such as that in Fig. 1C.

‘What is happening here? When the audio
energy is applied to the RF carrier, the car-
rier frequency increases (goes higher in fre-
quency} during half of the audio cycle
(positive), and it decreases (shifts lower in

s frequency) during the negative haif of the
audio cycle. The RF cycles occupy less time
(higher frequency) during the positive
period of the modulating cycle, and occupy
more time during the negative cycle.

Deviation is the term used for a shift in
the RF carrier frequency. Deviation is pro-
portional to the amplitude of our

F M stands for frequency moduiation,

*ARRL Contributing Edltor, P.O. Box 280,
Luther, MI 49658

modulating signal; that is, the lower the
audio level, the smaller the amount of
deviation (frequency swing). Conversely,
the higher the audio level, the greater the
deviation.

Unfike AM transmitter output, the
output from an FM transmitter does not
change amplitude during modulation.
Rather, the carrier frequency of the FM
transmitter swings above and below some
center carrier frequency during modula-
tion, but the carrier amplitude remains the
same,

Phase Modulation (PM)

The major difference between FM and
PM is the method of creating the deviation.
Frequency modulation takes place in an

SURE ARE
SKINNY!

(A)

WAVELENGTH OF MODULATING SIGMAL

/“(/\1\
o N\

(B

A SR AT
VIRV

Fig. 1 — A graphic representation of FM (and
PM). The unmodulated carrier is llustrated at
A. The audio-frequency waveform is shown at
B. When the moduiating energy at B Is applied
to the RF energy at A, we obtaln the display
shown at C. (See text).

oscillator stage. Phase modulation occurs
after the oscillator. See Fig. 2.

Another difference is how the frequen-
¢y of the modulating signal affects the
deviation. In FM, the deviation does not
change if you change the modulation fre-
guency, assuming the signal level is the
same. In PM, on the other hand, the devia-
tion increases with modulating frequency
with the signal level held constant.

FM Sidebands

FM signals usually occupy a much wider
bandwidth than do AM or SSB signals.
Commercial FM stations have peak devia-
tion of 75 kHz, while most amateur and
commercial land-mobile FM stations use
5-kHz deviation. These extremes represent
wide-band and narrow-band FM, respec-
tively. A peak deviation of 15 kHz was the
standard many years ago, but it was aban-
doned in favor of 5-kHz peak deviation to
conserve frequency spectrum in the
crowded commercial and amateur bands.
In amplitude modulation, there is one set
of sidebands, one above, the other below,
the carrier frequency. In FM and PM, there
can be one, three, five or more sets of
sidebands.

The number of sideband pairs that occur
during FM or PM operation depends on the
ratio between the audio modulating fre-
quency and the carrier-frequency deviation.
That ratio is called the modulation index.
Expressed mathematically:

=2 _
x==>=¢ (Eq. 1)
where
x = modulation index
= peak deviation thalf the difference

between the maximum and minimum
values of the instantaneous frequency
modulation frequency in hertz

phase deviation in radians (a

m
rf) P
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Fig, 2

Examples of oscillators used for FM and PM generators in a grystai-controlled system.

At A, the internal capacitance of D1 changes in accordance with the audio voltage impressed
upon it. This change in capacitance causes the crystal frequency to shift above and below the
fraquency for which it is cut, thereby causing FM. The circuit at B shows how we might
generate a PM signhal. When audio energy is applied to D1, the phase of the oscillator signal is
shifted instantanecusly, which results in a frequency shitt above and below the frequency of Y1.

radian = 180/% or approximately
57.3 degrees)

Therefore, if our maximum deviation
were 5 kHz (5000 Hz) either side of the
center carrier frequency, and the
modulating frequency were 1000 Hz, we

would obtain the following for the modula-
tion index:
5000

000 " {Eq. 2)

into the modulator), the modulation index
is constant, irrespective of modulating fre-
quency. In other words, if a I-kHz tone
causes a 500-Hz deviation, a 2-kHz tone of
the same amplitude causes a i-kHz carrier
deviation. 1n an FM (or PM) sysiem, the
ratio of the maximum carrier-frequency
deviation and the highest modulating fre-
quency is called the deviation ratio.

The bandwidth of an FM signal depends
on the amphlitude of the sidebands farthest
from the cazrier frequency. For a complex
waveform such as voice modulation, a
good rule of thumb is that the bandwidth
is twice the deviation, plus twice the highest
mnodulating audio frequency. Thus, an FM
transmitter with 35-kHz deviation
modulated by a voice with an upper limit
of 3 kHz will have a bandwidth of approxi-
inately 16 kHz.

Andio for ¥M Modulators

To obtain maximum effectiveness from
our FM signal, we must ensure that ample
audio is available. The average audio level
may be increased by means of clipping.
This will give the FM signal more apparent
volume at the receiver. A simple circuit for
creating a clipped and filtered modulating
voliage is shown in Fig. 3. Q1 amplifies the
audio energy from the microphone, This
amplified andio is passed to the speech
clipper (D1, D2), where the positive and
gegative peaks of the audio sine wave are
squared or clipped. R1 sets the amount of

¢

,clipping. The clipped audio would cause

distortion if it were applied directly to the
modulator, so we must filter it fiest. C1,
2 and R2 of Fig. 3 serve as a simple filter
that restores the audio waveform to a sine-
wave shape.

Some audio power is lost in the filtering
process, so we have added Q2 for the pur-
pose of building up the audio level to a suf-
ficient value for modulating the trans-
mitter. The deviation (frequency swing)

In the case of PM (with constant amplitude of the transmitter signal is determined

SPEECH
AMR

22;1!‘

anssaa by, BV

MODULATOR

PILTER

RZ
et ¢z
'[Tm w05
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I“ &) Dz

22 uF/ B Y
+
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2N2z2g

2RSSy
+

QUTPUT TO
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EXCEPT A% INDICATED, DECIMAL YALUES OF
CAPACITANCE ARE IN MICROFARADS | pF |}
GTHERS ARE IN PICOFARADS { pF OR puf ),
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1 10 uF
LR

Oty

Fig. 3 — Circuit for a simple audio channel that might be used in an FM transmitter. Observe the changes in wave shape as the signal passes
through the circuit. Note also the changes In audio signal amplitude. A detailed description of how this circuit operates is given in the taxt.
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ARROWS INDICATE DIRECTION
OF AUDIO AND RF ENERGY

Fig. 4 — Hybrid block diagram of a composite FM transmitter. The frequency of Y1 is multiptied by a factor of eight as the various doubler stages
amplify the signal. Similarly, the deviation at Y1 is increased by a factor of eight durlng the multiplication process. Class-C stages are used

throughout the transmitter RF section.
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by the setting of R3.

Composite FM Tramsmitter

How do all the circuits we have discussed
fit together? We can consider a typical setup
for an amateur FM transmitter, as shown
in Fig. 4. This diagram shows the direction
of flow (arrows) for the audio and radio fre-
quencies. Consider Q1 the oscillator of Fig.
2A. Q5 and Q6 represent the circuit in Fig.
3. You can see that the oscillator also func-
tions as a frequency doubler. This
frequency-doubling action also increases the
deviation by a factor of two. The deviation
is also doubled in the Q2 and Q3 stages. In
this circuit example, the deviation is increas-
ed from QI to Q4 by a factor of eight.
Therefore, in order to have, say, a 5-kHz
deviation at 146.37 MHz, we would need
only 0.625 kHz of deviation at 18.269 MHz.
it is easy to shift the frequency of Y1 that

small amount when using D1 as a voltage-
variable-capacitor (VVC) diode. The audio
energy impressed on D1 causes its internal
capacitance to change during the audio
cycle, thereby causing the transmitter to
swing above and below the carrier
frequency.

Use of FM or PM results in perhaps the
simplest type of voice transmitter. Very few
parts are necessary compared to an SSB
transmitter, and we can use class-C
transmitter stages without worrying about
distortion of the transmitter signal. (Class-
A or class-B linear amplifiers are required
for SSB transmitters, and their design is
somewhat more complicated, to say
nothing of the additional components
needed.)

Wrap-Up

The aspects of frequency and phase
modulation covered in this installment are
those you’ll be most likely to encounter

when taking your amateur license tests. To~

be fully prepared for exam day, be sure to
obtain a copy of the appropriate ARRL
License Manual. Also, a great deal more
about FM circuits and operation can be
found in the League publications,
Understanding Amateur Radio and FM
and Repeaters for the Radio Amateur,
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Muitiband Trap and Parallel HF
ison

Traps have a decided effect on antenna

width and performance. KA3BLO
describes his tests and provides
performance data for trap and fanned,
parallel multiband dipoles.

By John Grebenkemper,* KA3SBLC

re you interested in operating on

several HF bands with the same

antenna? If s0, among vour choices
are trap and parallel dipoles, They are easy
to construct from wire and can be fed with
50-ohm coaxial cable. Unraveling the
mystery of how these multiband wire
antennas work has revealed some limits on
freedom for the designer.

The WARC bands at 10, 18 and 25 MHz
pose a challenge to the amateur who wants
to operate on all the HF bands with a single
antenna. This article describes the perfor-
mance of trap and parallel dipoles. The
solutions apply also to trap and parallel
verticals. We'll center our attention on
bandwidth (the range of frequencies over
which the antenna SWR is less than a
specified value). We'll identify some rules
of thumb for opiimizing the design of trap
and parallel dipoles, and discover some
limitations of these antennas. Some of
these restrictions aren’t apparent until we
consider the relatively close-spaced WARC
bands.

The amateur HF bands and the refated
percentage bandwidths are given in Table
1. We will define percentage bandwidth as
the width of the band divided by the band
center frequency. This number is a measure
of the width of the band, independent of
the frequency, and can be used to deter-
mine whether a given antenna can cover an
entire band. It allows us to study a specific
antenna, and then extrapolate the results
to other bands by scaling the parameters.
For instance, a half-wavelength wire dipole
in free space constructed from no. 14 wire
will have a 2:1 SWR bandwidth of 4.3%
in a 50-ohm system on 80 meters. On 10
meters, the bandwidth increases to 5.6%.
The 3:1 SWR bandwidth will be 7.3% on
80 meters, increasing to 9.5% on 10 meters.
In going from 80 to 10 meters, we have

*ARRL Technical Advisor, Tandem Computers,
tnc., 2550 Walsh Ave., Santa Clara, GA 95051
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Table 1

Percentage Bandwidth for the Amateur
HF Bands

Dipole
Band Frequency Bandwidth Bandwidth
m)  (MHZ) Yo (%) af 3:1
SWR
160 1.800- 2000 105 6.3
80 3500- 4000 13.3 7.3
40 7.000- 7300 4.2 78
30 10.100-10.150 05 82
20 1400014350 25 Bs
17 1806818188 06 89
16 21.000-21.450 21 9.1
12 24.890-24.990 04 93
10 28.000-29.700 %9 95
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w:th the excepuon of the wire size. A
smaller ratio of antenna length to diameter
increases the bandwidth. A simple wire
dipole will cover any amateur band except

80 and 160 meters with less than 3:1 SWR
at the antenna feed point. The dipole band-
width shown in Table 1 is the theoretical
3:1 SWR bandwidth of a free-space dipole
constructed from no. 14 wire, Trap dipoles
and parallel dipoles have less bandwidth.

Most modern transmitters have tran-
sistors in the fimal amplifier, generally
eliminating the need to tune the cutput
amplifier. The transmitter must work into
a load with a low SWR. If no Transmatch
is used between the transmission line and
the transmitter, the SWR at the input of
the line must not exceed the SWR rating
of the transmitter. Operating a solid-state
transmitter into a load with excessive SWR
can result in reduced output power, possi-
ble increased harmonic radiation and ex-
cessive heat generation in the output tran-
sistors. In some cases, these conditions can
destroy the transistors!

Because of transmission-line loss, the
SWR at the equipment end of the transmis-
sion line is lower than is the SWR at the
antenna feed point. Fig. 1 shows the SWR
required to achieve a 2:1 and 2.5:1 SWR
at the input of the line as a function of the
transmission-line loss. A line with more loss
will show a greater bandwidth at a given
SWR. However, such a system radiates less
power.

One hundred feet of RG-58 cable will
have a loss of 0.8 dB at 80 meters, in-
creasing to 2.5 dB at 10 meters. A similar
length of RG-8 will have a loss of 0.4 dB
at 80 meters, increasing to 1.2 dB at 10
meters. Line losses of this magnitude will
increase the apparent bandwidth of the
antenna. The exact increase depends on the
type of coaxial cable, the line Iength and
the operating frequency. Because of this
toss, I feel that the antenna bandwidth is
best specified as the bandwidth betwesn the
3:1 SWR points at the antenna.

I made a number of measurements of
SWR performance of trap and parallel
dipoles. The same test setup was used to



compile this data. All of the SWR
measurements were made in a 50-chm
system while using a Bird 4381 computing
SWR meter. The transmission line was
75 feet of RG-8X, and the SWR measure-
ments were corrected for line Joss. A line
choke made from 12 Amidon (Fair Rite)
FB-77-6301 ferrite beads over a short length
of RG-58 was used at the antenna feed
point to limit curreats on the cuter con-
ductor of the cable. Small changes in the
length of the transmission line did not
affect the SWR.

The measurements of antenna band-
width for the trap and parailel dipoles were
made in the 10-meter band. Dipoles were
constructed from no. 14 stranded copper
wire. The antenna under test was a half
wavelength above earth ground. The results
are presented in percentage bandwidth, or
percentage change in frequency, and can
be scaled easily for any HF band by

f o= —%&IHZ (Eq. )
’ sy

and 1.’;]-@- -TE;--H

BW = O MH: (Eq. 2)

where ala

f = frequency
f = percentage change in frequency
BW is the bandwidth
Cy is the center frequency

Througheut this article, I have referred
to the antenna resonant frequency as the
point at which the antenna SWR is
minimum. Strictly speaking, the antenna
resonant frequency is the point at which the
antenna is purely resistive and the reactance
is zero. However, the antenna resonant fre-
quency and the minimum SWR frequency
are generally quite close.

Trap Dipoles

A trap dipole contains one or more
parallel resonant LC traps within the anten-
na. At the trap resonant frequency, the
antenna sections beyond the irap are
decoupled from the rest of the antenna. At
frequencies below the trap resonant fre-
quency, the trap acts as a loading induc-
tor. The antenna bhecomes inductively
loaded, and the overall length is shorter
than that of a similar unloaded antenna.

Recent articles in QST describe a trap
constructed entirely from a length of
coaxial cable."” The equivalent circuit of
such a trap is a parallel resonant L.C cir-
cuit. The cable shield forms the inductor
and the inner conductor-to-shield capaci-
tance forms the capacitor. The resonant
frequency of a coaxial trap may be com-
puted by

'9PD + 20N

fzm\{ N DI QP

{Eq. 3)

where
f is the resonant frequency in megahertz

"Notes appear on page 31.

Table 2
Comparison of Capacitance Per Foot for Three Common Styles of Coaxial Line
Pitch, P
Cable Type Close-Wound Turns  Cable Capacitance, Q
(MIL-C-17D) " {Turnslinch) (pFIf)
RG-174 9 30.8
RG- 58 5 28.5
RG-58A 5 308
.- A test setup for measuring the perfor-
ol L el lSs . lZsf | mance of the inner section of the trap
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COAXIAL 1o D61 | 30
DISCRETE 300 [S )

Fig. 2—Circuit of the trap dipele used in these
tests. One set of traps was made from coaxial
cable. The other was formed with lumped L
and G componants.
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Fig. 3—SWR for a wire dipole, a dipole with
coaxial traps, and a dipole with discrete L and
G traps.

D is the diameter of the coaxial coil in
inches

P is the pitch of the coaxial coil in turns
per inch

Q is the capacitance of the coaxial cable
in pF/ft

N is the number of turns in the coaxial
coil

This equation is similar to the one given
by Noble, but the variables are defined dif-
ferently.’ Typical values of P and Q are
given in Table 2, The results using this for-
mula are within a few percent of the data
given by Johns (see note 1), [ have found
that in winding coaxial traps, it is important
to use cable with known parameters, such
as RG-58A. Some brands of cable, such as
RG-58, do not have the same parameters
as Mil Spec coaxial cable, and the trap
tresonant frequency will not be the predicted
value, I have seen RG-58 cable with capaci-
tances varying from 20 pF/ft to 47 pF/ft.

dipole is shown in Fig. 2. The inner and
outer sections of the trap dipole were § feet
long. The outer section was selected to be
this length because at 10 meters an 8-foot
wire has a fairly low impedance. This
represents a worst-case situation for the
trap, since it will need to isolate the high
impedance at the end of the inner section
from the low impedance of the outer sec-
tion. Varying the length of the outer section
of the trap dipole had a negligible effect on
the results.

Two types of traps were used: A coaxial-
cable trap was constructed by winding 314
turns of RG-58A coaxial cable on a form
1% inches in diameter. Each trap was
resonated at 28.85 MHz by varying the
spacing of the turns. This coaxial trap will
have a resonant reactance of approximately
110 ohms. The resonant reactance of a trap
is the reactance of the trap inductor at the
trap resonant frequency.

A discrete component L.C trap was con-
structed from a coil and capacitor, The coil
had an inductance of 1.7 pH and the
capacitor was 18 pF. This trap was also
resonant at 28.85 MHz. This trap had a
resonant reactance of 300 ohms.

The performance of these traps and of
a simple wire dipole is shown in Fig. 3.
Both trap antennas yield substantially
narrower bandwidths than does the wire
dipole. Of the two trap antennas, the
coaxial version has the narrowest band-
width (only 1.6% at the 3:1 SWR points).
A dipole constructed with coaxial-cable
traps would achieve a 3:1 SWR over a small
part of most amateur bands. The discrete-
component trap achieves a bandwidth of
3.9% at the 3:1 SWR points.

The prime reason the traps differ is the
resonant reactance. The magnitude of the
impedance of these two traps, as a func-
tion of percentage frequency, is shown in
Fig. 4. The curves are based on the assump-
tion that the traps have no losses. Trap
losses will only affect this curve near the
resonant frequency.

The 2:1 SWR points occur when the trap
impedance has decreased to approximate-
Iy 15 kilohms, and the 3:1 SWR points
occur at a trap impedance of 7 to &
kilohms. The loading of the antenna ends
{by the trap impedance) can change the
antenna feed impedance substantially. it is
readily apparent that the bandwidth of the
inner section of a trap dipole is limited by
the impedance of the trap.
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Fig. 4—Impedance magnitude for a parallel-
resenant LG trap. Curves are basesd on X at
rasonance of 110 and 300 ohms.
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Fig. 5—Measurad SWR of a 10-meter trap
dipole. Dipole length was 16 feet. No. 14
wire was used; the center frequency was
28.85 MHz; and the antenna height was a haif
wavelength.

Changing the lengih of the inner section
of a trap dipole will shift the resonant fre-
guency of the dipole. When a simple wire
dipole Iength is increased by 1%, the reso-
nant frequency decreases by 1%. The inner
sections of a trap dipole will always show
a smaller shift in resonant frequency for a
1% change in length, Changing the length
of the inner section of the coaxial-trap
dipote by 1% will change its resonant fre-
quency by only 0.12%. The discrete-
component trap dipole would show a
0.33% change in resonant frequency for a
1% change in length of the inner section.
This effect is a function of the resonant
reactance of the trap. The trap pulls the
antenna resonant frequency toward the
trap resgnmant frequency. The antenna
bandwidth does not change substantially
for small changes in length.

Theory of Trap-Dipoie Performance

The feed impedance of a trap dipole can
be derived from the feed impedance of a
short dipole, The mathematics of the trap-
dipole feed impedance is given in Appen-
dix A. The computation of the feed im-
pedance assumes that the dipole is in free
space, less than a half wavelength long and
that the fraps are lossless and nonradiating.
All of these assumptions are good for

28 05T

typical ham-band antennas.

Fig. 5 shows the theoretical and
measured SWR of the inner section of a
10-meter trap dipole. Each side of the inner
dipole section is an 8-foot length of no. 14
wire, The inductive reactance of the traps
at resonance is 300 ohms. The theoretical
and actual responses are in good agree-
ment; the theoretical response has a lower
minimum SWR. This difference is prob-
ably due to the antenna radiation resistance
being modified by the ground. The fre-
guency of minimum SWR differs by about
0.5% from the predicted value, which is
equivalent to a change of less than | inch
in the length of the dipole. The bandwidths
of the two antennas are nearly the same.
Considering this and other results, [ believe
the theory described in Appendix A can
make a good prediction of the trap-dipole
feed impedance.

Using this theory, we can predict the
SWR response of the inner and outer sec-
tions of a trap dipole. This allows us to
select the resonant reactance of the traps
t0 achieve optimum bandwidth on all
bands. If we select a trap resonant reac-
tance that is too low, the inner sections of
the dipole will have insufficient bandwidth.
If we select a trap resonant reactance that
is too high, the outer sections of the trap
dipole will have insufficient bandwidth.

Fig. 6 shows the 2:1 and 3:1 SWR band-
widths of the inner section of a trap dipole
as a function of the trap resonant
reactance. The computations were per-
formed for a 20-meter dipole constructed
from no. 14 wire. The curve remains essen-
tially unchanged for other wire dipoles in
the HF bands. For large-diameter wire or
higher frequencies, the bandwidth is
slightly increased.

As expected, the bandwidth increases as
the trap resonant reactance increases. A
trap with a [10-ohm resonant reactance
should have a 3:1 SWR bandwidth of
1.4%,; this is consistent with the measured
value of 1.6%. Since the measurements
were made in the 10-meter band, one would
expect the measured value to be slightly
greater.

The computations of antenna impedance
can also be used to predict the bandwidth
of the outer section of the trap dipole,
Fig. 7 is a plot of the antenna percentage
bandwidth for a 3:1 SWR as a function of
the resonant frequency of the entire
antenna; it is expressed as a percentage of
the resonant frequency of the trap.
Consider, as an example, a 40/20-meter
trap dipole operated with a trap resonant
frecuency of 14,2 MHz and designed so
that on 40 meters the resonant frequency
is 7.1 MHz. For this antenna, the antenna
resonant frequency of the outer section
would be 50% of the trap resonant
frequency.

This function is plotted for a trap reso-
nant reactance of 100 to 1000 ohms. It is
possible, using this curve and Fig. 6, to
select an optimun trap resonant reactance
to give maximum bandwidth on both the
higher and lower operating frequencies ot
the antenna. This value is between 500 and
600 ohms, and will achieve 2 3:1 SWR
bandwidth of about 4%, (f the inner sec-
tion should have a greates bandwidth than
the outer section, the trap resonant reac-
tance must be increased. The opposite con-
dition can be achieved by decreasing the
trap resonant reactande.

e LA [ B =] Ee)
w, TRAP FRFGUERCY

Fig. 7—Theoratical bandwidth of tha outer
sectlon of a trap dipole. XR is the percentage
of the trap resonant frequency. Percentage
bandwidth is for the 3:1 SWR points of the
antenna.
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Fig. 8—Percentage shortening for a trap
dipole as a function of resonant frequency of
the antenna outer section. XR is a percentage
of the trap resonant frequency.

Multiple-trap antennas will decrease the
antenna bandwidth of the outer sections
because of the inductive loading of each
trap. Using the formulas given in Appen-
dix A, one can compute this effect. The ef-
feet can also be estimated by determining
which trap has the greatest effect on the
bandwidth. The overall antenna bandwidth
will certainly be no greater than that. In
general, it is best to design trap dipoles with
the minimum trap resonant reactance re-
quired to achieve the desired bandwidth on
each band.

A formula for predicting the length of
the section that must be added to a trap
dipole to achieve resonance at the desired
frequency is given in Appendix A. Fig. 8
. is a plot of the percentage the trap dipole
ts shortened because of the inductive
loading of the traps. To determine the
length that must be added beyond cach
trap, we need to know how much the
antenna is shortened as a percentage of full
length. This number is multiplied by the
length of one half a dipole (determined
from 234/f[MHz]), and the length of the
inner section is subtracted from this value.
The resulting length is added to the outside
end of each trap. If A is the length of the
inner section of the trap dipole, and B is
the length of the outer section, then

B = ( % full length ) » 234

100 f
(Eq. 4)

Ag an example, let’s use these graphs to
design an 80/40-meter trap dipole. The first
thing we need do is select the trap reac-
tance. We want the dipole to cover the
entire 40-meter band and the 75-meter
phone band. The 4(0-meter band has a
bandwidth of 4.2%. Look at Fig. 6. We see
that the trap resonant reactance required
is 550 ohms. The trap resonant frequency
is 7.15 MHz, and the length of each leg of
the inner section of the trap dipole is 32.7
feet. The 75-meter section of the dipole is
centered at 3.9 MHz. This is 55% of the
trap resonant frequency. In consulting
Fig. 7, we see that the antenna bandwidth

- A

for a 350-ohm trap resonant reactance on
75 meters is 4.1%. This is equivalent to a
bandwidth of 160 kHz. The trap dipole will

" cover most of the 75-meter band with less

than a 3:1 SWR.

The antenna length can be determined
from Fig. 8. The length of the total dipole
will be 84% of the length of a full-size
75-meter dipole. One side of a full-size
dipole, resonant at 3.9 MHz, is 60 feet;
84% of this is 50.4 feet. The length of the
inner section of each side is 32.7 feet.
Therefore, the length of the outer section
is the difference between these two lengths,
or 17.7 feet.

The Parallel Dipole

The ARRL Antenna Book states that
several half-wavelength dipoles may be
connected in parallel to form an antenna
that is resonant on each band.* I decided
to make measurements on a fwo-element
parallel dipole to determine exactly the
effects on resonant frequency and band-
width. One dipole was cut for the center
of the 10-meter band and had a Jength of
8 feet on each side. The other dipole was
suspended 2 inches above the 10-meter
dipole. The length was adjusted while
measuring the SWR of the combination
antenna across the 10-meter band. The
antenna bandwidth and resonant frequen-
cy were then computed for each length of
the adjustable antenna. The results were
sutprising.

When the adjustable antenna was longer
than the 10-meter dipole, the resonant fre-
quency of the 10-meter dipole increased by
2.5% over the single-anienna value, This
is equivalent to saying that the antenna
necded to be lengthened by 2.5% in order
to keep the resonant frequency constant.
If the antenna spacing was decreased to
1 inch, the resonant frequency increased by
3% over the single-antenna value. When
the adjustable antenna was shorter than the
10-meter dipole, the resonant frequency of
the 10-meter dipole was the same as the
single-antenna value. When the two anten-
nas were equal in length, the resonant fre-
quency decreased by !%. This is expected
since it is equivalent to having an antenna
with a larger diameter.

The antenna bandwidth, as a function of
length of adjustable antenna, is shown in
Fig. 9. When the adjustable antenna was
more than 50% longer than the 10-meter
dipole, the 3:1 SWR bandwidth was 3.5%.
As the two antennas became closer in
tength, the bandwidth decreased
dramatically, But when they were equal in
length, the bandwidth jumped to greater
than 11%. As the adjustable antenna was
shortened to a length less than that of the
fixed antenna, the bandwidth decreased to
the expected 10% value of a wire dipole on
10 meters. The 2:1 SWR curve followed a
similar pattern. Decreasing the antenna
spacing had no effect on bandwidth.

1 also made measurements when the two
dipoies were oriented at an angle relative
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Fig. 9—Bandwidth of a 10-maler dipole in
parallel with an adjustable-length dipole.

The dipoles are 2 inches apart and made from
no. 14 wire, (sce text)

to each other. When the two dipoles were
at right angles, there was no interaction be-
tween them. They acted as if they were two
independent antennas. However, there was
interaction between the dipoles when there
was a 45 ® angle between them, In this case,
the shorter dipole showed an increase in
resonant frequency and a decrease in band-
width. The changes weren't as great as
when the antennas were parallel,

From this data, we can make several
observations about parallel dipoles. First,
the shorter dipole will have little effect on
the longer one. Second, the shorter dipole
should be lengthened by several percent
relative to its stand-alone length, Third, the
bandwidth of the shorter dipole will be
significantly decreased because of- the
presence of the longer dipole.

I have also constructed several paraliel
dipoles with more than two elements. In
general, I find that the lengths of all of the
shorter dipoles need to be increased by
several percent. The 3:1 SWR bandwidths
of the shorter dipoles are always less than
3.5%. On a 40, 30, 20 and 10-meter parallel
dipole, I measured a 3:1 SWR bandwidth
on 20 meters of less than 2%.

Conclusions

Both the trap and parallel dipole anten-
nas are useful in certain circumstances. The
trap dipole is more versatile because it
allows the designer some control over the
antenna bandwidth. With the parallel
dipole, the designer has no control over the
antenna bandwidth,

A trap dipole is designed and adjusted
from the higher frequencies to the lower
frequencies. The highest-frequency section
is cut first and adjusted for the desired reso-
dant frequency. The length of any section
of the antenna that terminates in a trap is
not critical because the trap tends to pull
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the antenna resonant frequency toward the
trap resonant frequency. The trap resonant
reactance is selected to give the desired
bandwidih in the band for which an anten-
na section is terminated by a trap. The trap
is then added to the antenna, and the next
section of the antenna is added beyond the
trap. This section is then trimmed to give
the desired antenna resonant frequency.
This process is repeated for each lower fre-
quency band added to the antenna.

I avoid using coaxial-cable antenna
traps. Their resonant reactance is general-
1y too low to yield satisfactory bandwidths
for full coverage of most amateur HF
bands. The resonant reactance of coaxial
traps constructed from S0-ohm coaxial
cable is in the range of 100 to 200 ochms.
The antenna designer is better off using a
discrete component trap where he can seiect
the desired resonant reactance,

Paraflel dipoles should be adjusied from
the lower to the higher frequencies. We
know from measurements that the shorter
elements have a negligible effect on the
longer elements. Therefore, cut the first
element to the lowest frequency band and
adjust the length to the desired resonant
frequency. Then add the next-lowest fre-
quency element; make sure it is cut about
3% longer than it would be for a single
dipole. Adjust the length to the desired
resonant frequency. Continue adding
clements in ascending frequency order.
There is no adjustment available for the
antenna bandwidth; You have to take the
bandwidth you get!
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APPENDIX A

The cormplex impedance at the input of
a lossless antenna consists of a resistive
component called radiation resistance, and
a reactive component called antenna reac-
tance. For the purpose of this discussion,
we will talk about the antenna impedance
of the vertical anteana above an infinite
lossless ground plane. The results may be
converted to a dipole in free space hy
doubling both the radiation resistance and
the antenna reactance.

In deriving these equations, we made
several assumptions:

I} The length of the radiating section of
the vertical is not much greater than a
quarter wavelength.

2) The length of the vertical is much
greater than the diameter.

3 All traps are lossless and do not
radiate.

4) A trap below resonance doesn't
significantly distort the current distribution
on the wire sections of the antenna. This
assumption implies that the trap reactance
is not too great.

30 O5T=

T

INFINITE
GROUND PLANE

| [/
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Fig. A1—Vertical antenna above an Infinite,
lossless ground plane. Impedance is measured
at X-Y.

5) This is a theory based on obser-
vations.,

A diagram of our model is shown in
Fig. Al. The vertical has a length of (F) feet
and a diameter {d) inches. The antenna is
driven between the conductor and the
ground plane,

As long as f>>d, the radiation
resistance of the vertical is only a function
of £, Hall gives a good power-law approxi-
mation of the radiation resistance.® This
equation is reasonably accurate for an-
tenna lengths of up to approximately
3/8 wavelength.

) (ff)2.736
R, = 1618~

where { is the frequency in megahertz.

AL

A number of authors have presented for-
mulas for computing the reactance of an
antenna.™ Their formulas all have
roughly the same form, but their results
may differ by 50%. [ prefer the following
format, which is within reasonable agree-

Jment of the experimental data given by
Jasik.*

A vertical above a ground plane acis as
a transmission line with a varyving
characteristic impedance. The characteristic
impedance increases as the distance from
the ground plane increases. Kraus® states
that we can replace this varying impedance
with the average impedance of the anten-
na given by

7, = 60 [m 3‘;—3 1] (Eq. A2)

The antenna can then be treated as an
open-circuited transmission line with
characteristic impedance, Z;. From this
we can compute the reactance of the anten-
na. However, we have to take into account
the end effect of the antenna. We know
from experimental results that a resonant
quarter-wavelength vertical is about 5%
shorter than a physical quarter wavelength.
Using this knowledge, we can then approxi-
mate the reactance of a vertical antenna as

£ % X, = 27 f, L
Ia&(ﬁ‘;’)

X, = ~Z cot [2 r( ;‘31; )] (Eq. A3)

The reflection coefficient and standing-
wave ratio may be then computed from

Ry~ 50+ jX,
¥ R, F 50 FJ K

SWR - .L.+t.lel
1 - el

So far, these results are for a vertical with
no traps. Fig. A2 shows the diagram of a
trap vertical. The antenna diameter is still
d, but the length is now broken up into 2
lower section of length A and an upper sec-
tion of length B.

The trap is a parallel resonant L circuit,
with its reactance given by

<4

f A2
1 - (TD.)
where

f, is the resonant frequency of the trap
in megahertz

X, Is the resonant reactance of the trap
in ohms, and is given by

(Eq. AS)

xt'-'::

(Eq. A6}

(Eq. A7)

assuning that f, is in megahertz and L is
in microhenrys.

At or near trap resonance, the radiation
resistance is determined solely by the length
of the lower section, A. The trap acts as
an open circuit and prevents current from
flowing into the upper section. Therefore,
the radiation resistance can be computed
by setting £ = A.

ke

L
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Fig. A2—Trap vertical above an infinite,
lossless ground plane. Impedance s measured
at X-Y.



Below trap resonance, the radiation
resistance is determined by the total length
of the vertical. The trap acts as an induc-
tive loading element, This affects the anten-
na reactance, but has a minimal effect on
the antenna radiation resistance. Therefore,
the radiation resistance can be computed
by letting § = A + B.

It is obvious that there must be a transi-
tion region between these two conditions.
However, this theory is not capable of
handling that region. For my computa-
tions, 1 have assumed that if the trap reac-
tance is less than 2000 ohms, the radiation
resistance is computed from the total length
of the antenna. If the trap reactance is
greater than 2000 ohms, the radiation
resistance is computed for the lower sec-
tion only. This seems to work okay when
compared with experimental results,

Computing the reactance of the trap
dipole is more complicated. If we know the
reactance of an antenna, we can compute
its equivalent length £ ’, which is given by

I (_gg‘_) tan-! (— %) (Eq. A%)

I have assumed that the domain of the in-
verse tangent is from — »/4 to +3x/4. For
some antenna reactances this will result in
a negative equivalent antenna length.

To compute the antenna reactance we
may follow this procedure:

1) Compute Z; based on the length of
the antenna used to compute the radiation
resistance.

2) If X, < 2000 ohms, compute the
antenna reactance for section B.

3) If X, < 2000 ohms, add the reac-
tance of the trap to the reactance of sec-
tion B. If X, > 2000 ohmus, then X is just
the reactance of the trap alone.

4) Compute the equivalent length of this
reactance.

5) Add the length of section A to the
equivalent length.

6) Compute the antenna reactance of the
sum of these two lengths.

This procedure may be applied iteratively
to successive traps. When working with a
multiple-section trap, always start at the
trap near resonance and work toward the
transmission line. If no trap is near
resonance, start at the end of the antenna
and work toward the transmission line. Ex-
pressed mathematically, this procedure
yields the following sets of equations:

For X; > 2000 (trap near resonance)

_ £A 2,736
R, = 1618 (—ﬁ—) (Eq. A9)
Z, = 60 [m (—zzi) - 1] (Eq. A10)
936 Z
- -1 P ——
£ A+ 5 tan ( Xt)
(Eq. All)

Xy = —Zy cot |2« (—%—;——)] (Eq. Al2)

2,736
R, = 1618 [%54—3]— (Eq: Al3)
¢ = 60 {ln [—--——24'(‘;*3)] - 1}
(Eq. Ald)
. 96
0= A+ 2%

Ty

(Bq. A15)

(Eq. Al6)

e’
Xa = — &y cot [21r (—93—)

These equations have been used in a
computer program to predict the perfor-
mance of several trap dipoles. In all cases
tested, the predicted and the measured
antenna SWR are in good agreement.

‘We can also predict the length that needs
to be added to a trap dipole to bring it into
resonance on a lower band. Given the
model in Fig. A2, this length is

936
(Eq. A7)

Most of these equations are rather
complicated, but they can be solved on a
programmable calculator or & home com-
puter. I have written a program which uses
these equations to compute the SWR of a
trap dipole. The program is written in HP
BASIC 2.0 for execution on an HP-9836
computer. HP BASIC cannot be run
directly on most home computers, but
would have to be translated into a simpler
form of BASIC. However, if anyone is in-
terested in a copy of the computer listing,
I will send it to them if they include a
business-size s.a.s.e. with their request.

{xt+zkt:[2,(u)]}
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1 wounld like to get in tonch with...

] anyone with information on modifying the
Heath SB-220 linear amplifier for use on 160
meters. Hal Parks, WB2BNH, 24 Caryl Ave.,
6-C, Yonkers, NY 10705.

Strays

[ amateurs using 2 TRS 80 Model 100 computer
with a Kenwood TS-4308 transceiver, William
R. Ames, KBILG, 5 Turkey Roost Rd., Sandy
Hook, CT 06482,

[ anyone with information on modifying the
Yaesu FT-227RA 2-m FM transceiver to receive
outside 144-148 MHz. Joseph R. Koval, W3IVG,
705 W. 12th St., Hazleton, PA 18201.

[J anyone with schematic diagrams for con-
verting a Clegg VHF Interceptor (6 and 2 meters)
to NBFM and for an Allied 2517 and 2518, and
an SSB adaptor for an IC-245. Tony Bodo,
WASYQZ/9, 2696 Benton St., Lake Station, IN
46405.

QFEX: THE ARRL EXPERIMENTERS’
EXCHANGE

[ Wonder what you've been missing by not
subscribing to QEX, the ARRL newsletter for
experimenters? Among the features in the April
issue were:

® “A Repeater Operating Program in BASIC”
by John L. Sundstrom, WAGLIS

* Two new dual-gate GaAsFETs and reading
sources for power amplifiers highlighted by
Geoff Krauss, WA2GFP, in the VHF+
Technology column

* A Took at *‘Broadband Antennae Employing
Coaxial Transmission Line Sections’ by Bill
Conwell, K2PO.

QEX is edited by Paul Rinaldo, W4RI, and
Maureen Thompson, KAIDYZ, and is published
monthly. The special subscription rate for ARRL
members is 36 for 12 issues; for nonmembers,
$12. There are additional postage surcharges for
mailing outside the U.S.; write to Headquarters
for details.
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An RTTY Operator's Guide

You've just bought a computer, worked out the details of interfacing it
with your radio and are ready to get on RTTY for the first fime. But
just as you start to hit the keys you freeze up: “l don’t know the

operating procedures!”

By Bill Snyder,* WBLHS
S keying was first allowed on the high-
frequency bands, a small group of
radio amateurs have been enjoying the
wonders of amateur radioteletype (RTTY)
operation. This group has been like a cozy
club with limited membership, partly
because you had to own a machine to
belong. In the first few vears, printers were
in short supply and extremely hard to ob-
tain, so few hams could join the club.

Inexpensive computers have changed all
that. Now, because it is easy to get on the
air with a home computer and a simple in-
terface, thousands of hams are discovering
the joys of worldwide printed communica-
tions. Most newcomers are amazed that
they can communicate without high-
powerad amplifiers and sophisticated
equipment. Even if they cannot type well,
thev can still enjoy the excitement of a
“new’” mode.

So, with this influx of newcomers
“*diddling and chirping’” on the bands, I
would like to share a few basic RTTY-
operating hints 1 have gleaned from over
31 vears of operating RTTY. Most of these
suggestions have been sifted out of the
many letters [ received from old-timers
while T was DX editor of an RTTY
publication.

‘There are two basic types of RTTY uwsed
today. in one svstem, each station takes a
turn at transmitting. This system uses the
Baudot code, although some stations now
use ASCII, too. Each character in the
Baudot code consists of five elements,
either a mark tone or a space tone, precisely
timed so the five elements fit in the inter-
val of one Ietter at the transmission speed
in use. Some stations use the American Na-
tional Standard Code for Information In-
terchange (ASCII), a 7-element code com-
monly used to transfer information be-
tween computers or computer equipment.

The second type of RTTY is called
AMTOR, Amateur Teleprinting Over
Radic. With this system, the transmitting
station waits for a confirmation report after
every three characters. The switching time

ince 1953, when [requency-shift

*1514 8. 12th 8t Fargo, ND 58108-2784
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For many, the heavy, loud RTTY teleprinters
of days gone by are appropriate only for
mugeums. All-electronlo systems tied in to
personal computers are rapidly taking over.

hetween stations for this acknowledgment
is very critical. AMTOR stations require
some type of computer control, so you will
only be working other computerized
systems on this mode.

Sideband Selection

If you are using audio-frequency-shift
keying (AFSK), make sure you are
operating on the proper sideband. Today,
all ham transmissions in the HF bands are
on the lower sideband, with the mark tone
higher in frequency than the space tone.
RTTY equipment manuals usually explain
which sideband to use, but in one’s haste
to get on the air this little item has been
overlooked more than once. Some of the
older books tell you to iransmit on the
upper sideband on 80 and 40 meters, but
this practice is no longer followed.

Some modern transceivers have two posi-
tions on the sideband-selection knob,
labeled NORMAL and REVERSE. This fabel-
ing may cause some confusion. Check the
manual for both vour transceiver and the
RTTY equipment to determine which set-
ting to use. On 80 and 40 meters, normal
SSB operation uses the lower sideband, so
setting the selection switch to NORMAL will
put you on the lower sideband for RTTY
operation. Upper sideband is used on the
other HF bands, however, 50 you will have
to set the switch to the REVERSE position

to select the lower sideband for RTTY
operation on those bands.

1f you are not using the correct sideband,
your signal will be **upside down,” (the
space tone will be the higher-frequency
tone), and other operators will have to
change their normal operating setup in
order to copy your signals. If other
operators switch their modems to work
with inverted tones, it will probably affect
their transmitter mark-space tone relation-
ships; you may then have to switch your
system to copy them. So be sure vou always
select the lower sideband and transmit
signals that are ‘‘right-side up."”

Transceiving

Almost all Baudot and AMTOR opera-
tions are done on the same frequency. If
everything is going properly, you should
not have to touch your receiver dial when
you ask the other station to transmit. There
have been a few DX stations who have used
split-frequency techniques, but that is the
exception. On AMTOR, you must be zero-
beat to make the systems link properly. Lf
the two stations are not aligned perfecily,
or one of them is drifting, the master call-
ing station should use only the RIT or
CLARIFIER knob to make any necessary
fine-tuning adjustments.

Keyboard Use

It is considered poor practice to use the
letter **O" in place of a zero. It is good
practice to insert more than one space be-
tween words when conditions are marginal,
but it is not necessary under good con-
ditions, although some operators do it
habitually.

In the days when almost everyone used
surplus teletypewriters, it was customary to
send the ““LTRS’? character as a **diddle”
during pauses between typing, to make cer-
tain that the transmitting and receiving sta-
tions remained synchronized. The letters
key does not advance the carriage, and so
the print head stands still and does not
waste paper during these idle moments. The
letters key clears the possibility of text being
garbled by numerals and punctuation.
There are still a2 few of these machines being
used, so adapt your computer operating to



those using the machines. They will
appreciate it,

The use of a *‘diddle” character has
dropped considerably in the past few years.
With the type-ahead buffers on today’s
computer systems, there is a lot less “*dead
air’’ time to fill. These buffers also make
good typists out of some real poor ones,
and I speak from personal experience on
that!

At one time it was siylish to see how
many parentheses you could put around a
single 73 when signing off, for example:
U CCcaTmnmmmmmmmnm
Lately, however, this practice has falien
into disfavor. It does help use up printer
ribbons faster, but doesn’t really add any
information to the contact. I recently heard
one old-timer say, ‘“‘Someone should give
a prize to the station who has put the most
parentheses around 73—and abolish the
practice forever.”

Error Interpretation

Now and then you will receive the figures
case instead of letters. This is caused by the
computer or machine missing the signal to
shift back to letters after receiving one or
more ‘‘figures’”’ characters. The Baudot
code was established for use with the
mechanical Teletype® machines, which
have only three rows of keys instead of the
standard four rows that computers and
typewriters have. To transmit numbers or
punctuation marks using the Baudot code,
vou must shifi to the upper case, or FIGS
mode, type the corresponding letter, and
then shift back to the LTRS mode. If the
[.TRS character is missed, you will have a
printout with numbers and punctuation in-
stead of letters. Table 1 shows the cor-
respondence between letters and figures.
You can use this table to help you decode
the upper- and lower-case mistakes you see
on the screen or paper. .

The RY and QBF Keys

There are two kevs on almost every
RTTY keyboard that should be used with
caution. These culprits are the RY key and
the quick Brown Fox (QBF) key. The RY key
is used to send a string of alternating letters
R and Y, usually a full line of about 64
characters. Some computer programs
include the rY feature on a funciion key,
The @BF key sends the message, THE
QUICK BROWN FOX JUMPS OVER
THE LAZY DOG’S BACK. 9123456789,
The QBF message can be used to test the
printer to make sure all of the letters in the
alphabet are printing properly.

The use of RY goes back to the early
days. In order to set the mechanical
machines, it was necessary to send a string
of Rs and Ys while the receiving operator
adjusted a knob called the ““rangefinder.””
The military and commercial services also
used RYRYRYRYRY as a channel-holding
signal during idle periods. They everr typed
the line gver and over without sending a
line feed, in order to save paper. The letters

Table 1
ITA No. 2 (Baudot) Code
ITA No. &'
Code Character Set
Combi-
natlon  Bit No, Letters Figures Case
No, 43210 Case ITA No. 2 U.S. TTYst
1 o0oo11 A — -
2 1Maoi B ? ?
3 01110 G :
4 Mot D $
5 Qoo E 3 3
8 01101 F 3 !
7 1Mo G s &
3 10100 H ! # or motor
stop
9 00110 a
10 o1 J BELL '
ih! oM K { (
12 0010 L } b
13 00 M . .
14 or0d N ' .
15 11000 © 2] 9
16 0110 P 4] 0
7 10111 Q 1 1
18 01010 R 4 4
19 o001 S ‘ BELL
20 w000 T 5 5
21 o1t U 7 7
22 Mo v = :
23 0081 W 2 2
24 131101 X ! i
25 10101 Y [ 8
26 10001 Z + ”
27 (1000 - CR (Camiage return)
28 00010 = LF (Lina fead)
i 11111 4 LTRS (Letter shift)
30 11011 4 FIGS (Figure shift)
31 00100 SP (Space)
32 00000 BLK (Blank)
Notes

‘1 represents the mark condition {shown as Z in ITU
recommendations} which s the higher emitted
radio frequancy for FSK, the lower audio fraquency
for AFSK, {) rapresanis the space condition
Bshown as Z in CCIA documents), Bits ara numbered

{least-signiflcant bit} thmu%h 4 (most-
significant bit}, The order of bit transmission is LGB
first. MSE last.

*Many LL.S. teletypewriters have thase figures case
charactars,

Al prasent unessigned. Reception of these signals,
however, should not inftiate a request for repetition.

R and Y both alternate beiween mark and
space tones in the Baudot or Murray code,
s0 it was natural to use these letters for the
range-setting operation. Table 1 lists the
Baudot code.

The mechanical printers also need a test
signal that can check the operation of the
code bars and vanes that decode the elec-
tronic signal pulses. The Quick Brown Fox
sentence contains all the letters and
nuinerals, so it is just right for this purpose.
With computer systems, there is little need
for such testing, so this key is almost
unnecessary.

Use the RY sequence sparingly. RYs
have a musical sound that is easily
recognizable and useful for tuning a signal
in properly. This makes it good for
arousing attention when you are sending a
CQ or when calling another station on
schedule, but it is unnecessary during
routine contacts. Don’t use RY when you
are working DX. In fact, don't use it at all
if you can help it. Just forget that feature
came with the unit.

Calling CQ
The general CQ, like RY, has a

recognizable, musical sound. Take advan-
tage of this fact, and send C(C in a pattern
something like this:

CQ CQ CQ CQ CQ €Q CQ CQ DE
WOLHS CQ CQ CQ CQ CQ CQ DE
WOLHS

There are enough CQs in a row to create
the musical pattern, and the call sign sent
once will not disturb the recognizable
sound of the transmission. 1f your com-
puter system has a €@ key with a pattern
similar to this, use it; if not, store a CQ
message in one of the message memories.

Many operators add their name and
QTH to the last line of the CQ. This is a
good idea, but keep it simple. Since 1 live
in North Dakota I always add my QTH,
because there are lots of hams who need
my state for WAS.

You should not corrupt a CQ by getting
tricky with added punctuation and/or
fancy screen dispiays. This would destroy
the musical pattern, and you lose the ad-
vantage of having a casual listener being
able to recognize the general call and tune
you in.

[ have seen all kinds of arty CQs in my
years of RTTY operation. Some, I must
admit, are very clever. But if you want to
attract attention, you can’t beat the musical
nofes of a repeated CQ. Leave all the
CQCQCQCQCQCQLQ; SEEKYOU,
SEEKYOU; C-Q-C-Q-C-Q; and other
fancy stuff in the dummy load. Don’t
clutter the airwaves with it,

Tuning Indicators

There are a number of tuning indicators
on the market, but for my money you can’t
beat an oscilloscope. It doesn’t have to be
much of a scope to serve as an RTTY
tunting indicator. Old oscilloscopes, often
found on sale at flea markets, usually can
do the job without modification. Many
modems (we used to call them terminal
units or TUs) have outputs for scope con-
nection, s¢ adding one is not difficult. With
the scope you can instantly tell whether you
are in tune with the other station, whether
vour equipment or the other operator’s is
drifting, and whether or not the other sta-
tion is transmitting upside-down tones.

To hook up a scope, your modem must
have separate miark- and space-tone
outputs. One fone goes to the vertical scope
plate, while the other goes to the horizon-
tal. When you are tuned in properly, you
will see two ellipses, which look like crossed
bananas, on the screen. If vour modem

i
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does not have outpuis for a scope, use the
easy-to-build audio tuning aid described
recently in QST.!

Calling Another Station

You have just heard 9K2KA in Kuwait
calling CQ. He is booming in with an 89
signal, and this would be a new country for
you. So you jump in and excitedly run a
full string of RYs to get his attention, then
you send his call 10 times to make sure he
knows you are calling him, and then sign
your call 15 timas just to be sure he gets
it right! But, alas, when you stand by after
doing all that, you find Adnan working
another station, And chances are, you will
have a bunch of RTTY DXers angry with
you for being so lIong-winded.

Keep vour calls short, Forget the RYs,
and send the other station’s call sign only
once and vour call no more than five times.
Then listen. If she or he doesn’t answer,
try another one by five call. The DX sta-
tion has a better chance of picking out
someone to answer if she or he has a pile
of short calls rather than long-winded
strings of RYs and call signs. I have seen
rare DX stations go QRT because of such
bedlam getting on their nerves. I have
worked a number of DX stations by
sending my own call three times. It works,
but only if everyone keeps their calls short.
©One hog can take up the whole mud pudcle
and wreck it for everyone!

Line Feeds and Other Things

When another station answers your call,
gives you a report and then turns transmis-
sion back to you, what should you do?
Always send a line feed (LF) and a carriage
retusn (CR) first. This will put the receiv-
ing computer and/or printer into the let-
ters case, and eliminate the possibility of
part of your message being garbled by
uumbers and/or punctuation marks.

Next, send the other station’s call and
your call once cach. On your first ex-
change, send your name and QTH message
from the computer memory, but on sub-
sequent transmissions do not send this
line—it is unnecessary. If you have a type-
ahead buffer on your system, you ¢can com-
pose some of your reply before it is actually
transmitted. This saves time, especially if
you are not z fast typist.

Do not send a string of carriage returns
to clear the screen. The other operator may
be copying on a printer, and multiple car-
riage returns will waste a lot of paper. The
last two characters of each transmission
should be carriage returns, however. The
purpose of this is to move the other sta-
tion’s printer (or screen cursor) to the left
side of the page, and thus avoid leaving the
print head or cursor stranded in the middle

'A. Lescard, “*A Passive ATTY Scope Adapter,”
ST, Aug. 1984, pp. 38-37.
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of a line of type.

Date and Time Generators

One of the little ““goodies’ of the com-
puterized RTTY station is the date and time
generator. Unless you are bragging to the
world that you have one of these gadgets
in your tool kit, don’t use it! When com-
puters first started to show up on the ham
bands, it was considered quite classy to put
the date and time on every iransmission,
but that is old hat now, and mostly a waste
of time. There are legitimate uses for in-
cluding a date and time in your transmis-
sion, such as for message-storage opera-
tions on a *“*mailbox” system, and for auto-
start timing, 50 let that be your guide.

Signing Off

You have now completed your QSO with
9K2KA and are about to sign off. What
prosign do you use? The standard prosigns
mean the same thing on RTTY as they do
on CW, and should be adequate:

K—invitation to transmit.

KN—invitation to the addressed station
only to transmit.

SK--signing off. End of contact.

CL or CLEAR~~| am shutting my sta-
tion down,

SK QRZ—-signing off and listening on
this frequency for any other calls, (The idea
is to indicate which station ‘‘owns" the
frequency).

Some operators use some other
combinations:

SK KN—signing off, but listening for
one Jast transmission from the other
station.

SK SZ--signing off and listening on this
frequency for any other calls.

Frequency ‘‘Ownership’’

Frequency ownership is not a good
phrase, but I am using it here to describe
an unwritten rule for all of Amateur Radio.
Prior use of a frequency gives vou a right
to continue using it. If you called CQ on
an unused frequency, or have made
another contact on the frequency prior to
this one, you should be able to stay on fre-
quency to work other stations if you wish.
Many times it is not clear which station in
a QSO0 has these prior rights, and this lack
of knowledge has occasionally resuited in
some unpleasant confrontations. Other
times, operators assume that since they
have the more powerful transmitter or
better antenna system, they can take over
the frequency. This is poor operating prac-
tice; courtesy should be the rule. It is
common courtesy on RTTY to ask if the
frequency is busy either by sending
“QRL?" or by asking in clear text.

AMTOR 1is another story. If you
eavesdrop on an AMTOR QS0, it is quite
difficult to ascertain just which station is
the master station and which is the slave.
AMTOR operators should include both call
signs in every exchange, so other amateurs

can determine the identity of both stations.

Calling one of the two *‘chirping’’ sta-
tions when they finish a contact and break
the link can be a race. The first person to
get the called computer to recognize their
SELCALL (SELective CALLing) code gets
the contact. Once the link is established,
it becomes a two-way contact. No three-
way contacts or roundtables will work with
AMTOR, unless the stations all use the
broadcast mode. But that defeats some of
the best error-correcting properties of
AMTOR.

Some indication of who ‘‘owns® the fre-
quency is in order with AMTOR operation.
Use QRZ and your SELCALL code if you
are going to stand by for calls, and send
QRT if you are leaving the scene after the
contact.

Mailboxes and Auto-Start Operation

While on the subject of frequency owner-
ship, we should examine auto-start and/or
mailbox operation. Recently, during an in-
ternational RTTY contest, I found a clear
frequency, gueried twice to see if it was
busy, then called CQ CONTEST. I got an
answer from a European station, and we
exchanged contest messages. Then, just as
we were about to sign, a U.S. station
plopped on the frequency and said, QSY,
QSY, YOU ARE RIGHT ON TOP OF
W75 MAILBOX.

We operate on a first-come, first-served
basis on the ham bands. I realize there are
skip-distance problems that will in-
advertently cause QRM to other stations,
but we learned to live with this years ago.
Because auto-start and mailbox operations
must necessarily operate on fixed frequen-
cies, 1 belteve subbands should be allocated
for these operations. Then, the general con-
versational RTTY contacts will not bother
the automated operations, and vice versa.

The calling frequency for AMTOR opera-
tion on 20 meters is 14,075 kHz. For the
past few years this has been a general call-
ing frequency for European AMTOR opera-
tion. it is both an auto-start and Forward-
Error-Correction (FEC) calling channel.
Call CQ on this frequency in Mode Bc
(FEC), wait for a Mode A (ARQ) answer,
then move to another frequency for the
balance of the contact. This frequency is
also used by CW operators, so now and
then the modes clash. [ was once told by an
irate CW operator that we were not to
operate RTTY below 14,080 kHz. To try
driving us off the frequency, he deliberate-
ly held his dot key down for about five
minutes. it was like a range war between the
cattlemen and the sheep herders!

Of course when an AMTOR system
receives interference, it just keeps on
chirping until the QRM stops, then it con-~
tinues fransmitting from the buffer and goes

(continued on page 36}



Try This Field-Day
Antenna Support

A maze of guy wires + no natural
support structures = an unnecessarily
complicated Field Day operation.

By John W. Merlyn,* WD5FZD

at Field Day time, right? This
problem affected me for several
years, during which I threaded my way be-
tween 100-foot guy lines that kept my
20-meter antenna in place, i knew there had
to be a better way to do the jobl
I tried a 30-foot pole mast because it
couid be erected by two people—or by one
person if the need arose. The design objec-
tive was to make the support as portable
as possible, This would make it useful also
for vacation trips that included ham radio.
1 used the first version of the portable mast
during Field Day a vear ago. It was used
again this year, after some modifications.
It worked great!

Construction Notes

Fig. 1 shows the general detail of the
parts. Dimensions are provided where
necessary. Most of the measurement figures
are not critical, so you may want to depart
from the design shown here to make the
support structure fit your exact needs.
Some welding is required. A welding shop
in your region should be able to handle the
assignment at reasonable cost.

I used six Radio Shack heavy-duty TV
masts for the pole. The masts are made of
16-gange steel and are 5 feet long. One mast
section was altered, but the remaining five
were left as is. Normally, the swaged end
of the mast is at the top of each section,
following erection. 1 reversed this format
and had those ends at the bottom.

‘The modified mast is cut off about | inch
above the swaged part, as illustrated in Fig.
1A. The swaged piece is then welded to the
steel plate of Fig. 1A. A hole is cut in the
plate under the swaged section of the mast
to permit the T-bar (Fig. 1B) to be dropped

T he trees are never in the right places

*517 13th Ave., NW, Ardmore, OK 734

[ 3"

CUT aFF ™
JWAGED END

FORM EYE AND ——_, .
WELY ROD 10 SWAGE 3

. b
i TURN OF WEAR
weL ALATE

(3 PLACES}
F 2N
)
X - INDICATES
WELDED JOINT
{c)
GROUND-STAKING

Fig. 1—Details of the various parts for the
portable antenna mast. Dimensions are not
critlcal.

Fig. 2—A hole is cut in the anchor-line plate
to aliow the T bar to slip Into the mast tubing

Flg. 3—The T-bar tube is at the left. The
centsr unit Is the anchor-line assembiy.
The masting is at the right.

Fig. 4—Bottom plate hinged unit. The ground-
staking pin is at the lowsr center.

May 1985 35



into position. Holes are drilled in the three
tabs {Fig. LA} to accomumodate guy wires.,
After drilling the holes, bend the tabs as
shown in Fig. 2.

I wanted to be able to rotate the anchor
plate from ground level by means of the an-
chor ropes without twisting the pole. The
lower drawing of Fig. B gives details of the
antenna-line eyelets formed at the ends (Fig.
3). This is welded to the swaged section of
Fig. 1A, as shown. Ropes for turning the
antenna are connected to the two eyelets.

Two people were required to erect the
first-run structure. The second person had
to hold the base of the mast in place as the
completed structure was pulled aloft. I
simplified this procedure by placing a hinged
plate at the bhottom of the support
mechanism (Fig, 1C and Fig. 4}. A staking
rod (Fig. 1C) is welded to the hinged plate
to permit anchoring the hinged plate inio the
ground, The hinge is created by welding two
3/8-inch pipe nipples to the bottom plate of
the hinge. A third nipple is welded to the
top section of the plate, forming a hinge.
Anr L-shaped hinge pin slips into the
3/8-inch nipple stock. A small chain is weld-
ed to the pin and the bottom plate of the
hinge assembly. This arrangement permits
e to pull the hioge pin from ground level.

Mylon rope is used for all guys and lines.
Fig. 5 shows hooks of three different
shapes. The different shapes help me iden-
tify where the various guy lines connect to
the svstem. The two hooks on the left have
t-inch-radius bends and attach to the
antenna center support. I the middle of

{continued from page 34)

merrily on its way. [ didn’t appreciate what
1 thought to be deliberate interference,
though, so I called the dot maker on CW
and tried to explain the use of the frequen-
¢y by AMTOR stations. My ‘‘opponent™
answered caustically that he would QRM
any FSK station who attempted to use the
14,075-kHz frequency, and with that he pro-
mptly started calling CQ DX. Darned if he
didn’t raise a Japanese station!

As the use of RTTY spreads around the
world, 1 believe we should create, by
gentlemen’s agreement, subbands for each
of the CW, AMTOR, RTTY and auto-
tnated modes of operation. Then we should
publicize these subbands so that every ham
would have some idea of where to operate
with the least friction between modes. One
of the problems, however, is that all coun-
tries do not allow the various modes to use
the same bands as the United States does.

Signal-Strength Reports
If you give another station a signal report

36 OST-=

Fig. 5—Hooks for the guy lines {three sets
needed). The hooks are shaped differently to
help identify the guy-line sets, Each set is a
different length. The large-radius hooks at the
right go into the antenna insulators.

the picture, three hooks with 1%-inch-
radius bends are shown. These connect to
the three anchor lines. The pair of hooks
on the right in Fig. 5 have 3-inch-radius
bends and pass through the antenna end in-
sulators. The guy-line anchors shown in
Fig. 6 are made of steel rod.

Erection and Use

Drive the bottom plate with the staking
rod into the earth. Put the mast sections
together and insert the pin in the hinge. Be
sure that all the parts shown in Fig. 1 are
in place before raising the overall support
structure. One person can walk the pole
crect while another assists by pulling the guy
lines. Install the ground-anchor pins and at-
tach the guy lines. Following this procedure,
the antennas can be pulled aloft., You may
pull up two to four antennas, depending on
your needs. I’'m sure you’ll find this portable
“trec”’ a welcome addition to your Field
Day and vacation outings.

of RST 599 or RST 519, it means you are
copying him solid. If he gives you a like
report, then it is unnecessary to repeat
everything twice. Give honest reporig-—if
the copy is solid, the readability report is
5. Adapt your operating technique to the
reported conditions. If copy is marginal,
repeats or extra spaces are in order. But
with solid copy, you can zip right along.
it’s that simple.

Contests

RTETY contests are fun. The pace is much
slower than the frantic operations on CW
and SSB, but they are very enjoyable. If you
are not entering the contest because you feel
your typing is not up to speed—perish the
thought! Jump right in and join the fun!

I will caution vou to read the contest
rules carefully and do as they say. Recently
one top DXer had his potentially winning
score tossed out of the competition because
he did not log the time the other stations
sent to him. The rules called for both times
sent and received to be logged.

RTTY contests are run on a gentlemanly
basis, and renewing friendships is part of
the excitement. So there is nothing wrong
with pausing for a chat after the contest ex-
change has been made. There are enough

Fig. 6—Guy-anchor stakes ({right) and a stake
puller (ieft). In hard soll, use a bumper jack to

extract the stakes from the ground. AR

contests during the year to make each one
a special event for ail entrants.

DX Operations

Chasing DX is just as much fun on
Baudot or AMTOR as it is on the other
modes, The leading DXers using this mode
have a country count of about 240, so there
is still room at the top! Less than 100
DXCC certificates with a RTTY endorse-
ment have been issued by the ARRL, but
the pace is picking up. Many countries have
only one active RTTY station, so the chase
is quite spirited. When a new country ap-
pears on the screens, word spreads like
wildfire. Avid DXers begin alerting each
other with the news. This great spirit of
cooperation is one of the really rewarding
facets of RTTY DX operating.

Conclusion

[ hope these few little operating hints will
help you get more enjoyment out of
pounding the *‘green keys’ as they were
known in the early days of RTTY. Ever
since I put that old Model 12 Teletype®
machine on the air during the first weekend
of FSK ham radio in 1953, RTTY has been
a great source of enjoyment for me. 1 hope
it will be just as much fun for you. E¥"]
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00 many feed lines coming into your
T shack? Tired of going outdoors in
the rain or cold weather to switch
antennas marnually? Few of us have a one-
antenna station these days, owing to the
varied interest in operating modes and fre-
quencies. Being an “*all bander’’ usually re-
quires two or more antennas, along with
the countiess feeder cables that must be
routed into the ham radio station. The ex-
ception, of course, is when a trap antenna
or a dipole with tuned feeders is used.

[ needed a single antenna that would
cover 160 and 80 meters by means of
remote switching. Furthermore, I requirad
an impedance match at both ends of each
of those bands. The thought of a single
coaxial feed line was appealing, so |
developed the system described here. Most
of the parts are available from Radio
Shack; substituting equivalent components
is okay. The antenna is a simple inverted-
L., or Marconi. But the control techniques
we shall discuss can be applied to all
manner of switching circuits, provided the
switching is done at low impedances
(under, say, 500 ohrs).

Inverted-L Antenna

There is nothing new or exciting about
the antenna shown in Fig, 1. It is a proven
design favored by DX chasers on 160 and
80 meters. The polarization is vertical, and
the angle of radiation is favorably low. lts

*ARBL Contributing Editor, P.C. Box 250,
l.uther, Mt 49656

A Remotely Switched,

Inveried-L Antenna

Cover two parts of a single band,
or more than one band, by means
of remote switching in the antenna

system. Relays, a dc power
source and a control cable

simplicity makes it appealing to urban
dwellers who have limited real estate. The
only complication to the system is a need
for a ground-radial system. The greater the
number of in-ground or on-ground radials,
the lower the radiation losses and the higher
the feed impedance will be. In other words,
the better the ground system, the higher the
antenna efficiency. ldeaily, you would in-
stall 120 radials, and each would be 130 feet
or greater in length, For most of us, this

will get the job done.

By Doug DeMaw,* W1FB

is impossible or impractical. Good results
have been had with only a few short radial
wires or with no radials. In the latter case,
ground rods were used near the antenna
feed point, and the water pipes, chain-fink
fence or whatever could be used were
substituted for a ground screen. [ recom-
mend that you ase what is available and see
how the antenna works in your [ocation.

In Fig. 1, note the use of an antenna trap
(L3) for 80 meters. L3 is built in accordance
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e Cue o
' E“ MasT R
/ T TOWER
INVERTED - 1 s
.

ANTENNA w28 FEeT
R ST

e Ny ] 'l"“l'
Lo 52 reet

MHz1

L3-GEE TERT
u
- wsuaron
S0 - § 1. 3
conrinn. LINE S1ABILIZER LINE
-------- R Y BRI » i} B
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Fig. t—Details of the W1FB two-band inverted-L. antenna for 80 and 160 meters. An 80-meter
trap is used (L) to divorce L2 from L1 during 75- or 80-meter operation. A relay box {weather-
proof) houses the control relays and the two matching Inductors. See the text for data on the

ground system.
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with a design that appeared in a recent QST
article.' Any properly designed 80-tneter
trap can be used. The portion of the anten-
na (L1) between the trap and feed point is
Y4-wavelength at your preferred 75- or
80-meter frequency. L1, L2 and L3 are
combined to provide a l4-wavelength
system at 160 meters. L2 is adjusted for
overall antenna resonance in your favorite
part of the 160-meter band. The longer the
vertical portion (L1} of the antenna, the
better. This will be dictated by the height
of your mast or tower,

1 wanted to use the upper and lower ends
of both bands. This made it necessary to
develop a remote switching/matching
system I could control from the radio
room. The necessary components are
housed in a homemade, weatherproof
wooden box. I buried the control cable and
feed line, but both can be laid on top of
the ground as a temporary measure.

Coil and Relay Circuit

Two DPDT 12-V relays are used (K1 and
K2 of Fig. 2). L1 and L2 are small coils of
heavy-gauge wire. They provide a means
to tap the feed line at a 50-ohum point.

To use general-purpose relays, we must
isolate them from ground. This will prevent
arcing to ground at the higher power levels.
The relays are mounted on a small piece of
Plexiglas affixed to the interior of the out-
door housing by means of an aluminum L
bracket. The field coil of each relay is RF-
isolated from the control line and ground
by an RF choke inserted at each side of
each field coil, as shown. D1 and D2 are
used to suppress transients when the relays
are de-energized: When the field collapses,
a voltage spike results. D1 and D2 clip the
spikes. Both relays are effectively
“floating’’ at RF when wired as shown in
Fig. 2.

The 12-V-dc control line at each relay is
bypassed by means of 0.01-uF ceramic
capacitors. These measures, and having the
feeder and control cable in the ground {or
on the ground), keep RF energy from enter-
ing the ham shack via these lines.

KI1B and K1C, in the nonenergized state,
provide operation on 75 or 80 meters.
When K2 is nonenergized also, one coil tap
on L1 is selected. The second coil tap on
L1 is selected when K2 is activated.

When 1 wish to operate in the 160-meter
band, I energize K1. This places 1.2 in the
matching circuit. Again, two coil taps are
available (L2} by using K2 in the energized
or nonenergized states, A simple pro-
cedure, eh? For the most part, it’s a basic
““20, NO-go’’ arrangement.

Tapping the Coils

The best way to adjust the system is to
decide first the matter of antenna resonance

'R. C. Sommer, “Qptimizing Coaxial-Cable Traps,”
(ST, Dec. 1984, p. 37.
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Fig. 2—Control circuit and matching system for two-band (two frequencies per band} operation
with the inverted-L of Fig. 1. KT selects the band to be used, and K2 selects the coil taps for
various parts of the bands. K1 and K2 are floating at RF by means of RF shokes. D1 and D2 (RS
276-1122) suppress voltage spikes when the relay tield coils are de-energized. Coil-tap adjust-
ment is described in the text. K1 and K2 are RS 275-218 units or equiv. L1 is 2% inches in
diameter and 3 inches long; it has & turns of no. 10 or 12 solid-copper wire. L2 Is the same
diameter, but is B inches long; it has 15 turns of no. 10 or 12 copper wire. Miniductor stock can
be uged in place of homemade woils. Goils made from %-inch-OD copper tubing are
recommended for minimum loss and high-power operation. J1 is an 8C-239 jack (RS 278-201).
RFC1-RFC4, inclusive, are 100-zH chokes (RS 273-102 or equiv. low-dc-resistance units).

at our favored part of each band. Two sim-
ple methods of adjusting the system are
available: Use a dip meter coupled to a

small two- or three-turn link between the
feed point and the ground system. Adjust
the length of LI (Fig. 1) for resonance in

Hr-vac

”1

-

D A2V
10 K2
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Fig. 3—Schematic diagram of the dc power supply. It can be housed in an RS 270-253 cabinet
B% = 3 x 57/8 inches).

G1—RS 2721018,

D3-D§, incl.—1-A, 50-PRV dicde (RS 276-1101).
D7, DB—Red LED (RS 276-041).

D8, D10—Green LED (RS 276-022),

RESISTANCES ARE IN QHMS, k000

F1—0.5-A fuse (RS 270-1282) in RS 270-739
clip hoider.

S51—5PET toggle (RS 275-324).

$2, $3—DPDT toggle (RS 275-326).

T1—12.6-¥, 450-mA transformer (RS 273-13651



the CW or phone bands on B0 meters.
Repeat the procedure on 160 meters by
adjusting the length of L2 of Fig. 1.

Alternatively, you may connect an SWR
indicator between the antenna feed point
and the 50-ohm feeder (do not include the
matching network). Adjust L1 and L2 of
Fig. 1 for the lowest SWR (it will not be
1:1). The lowest SWR condition will occur
at resonance, where the feed impedance is
purely resistive.

Next, connect the relay-coil network of
Fig. 2. Adjust the coil tap on L1 (Fig. 2)
for an SWR of 1:1 at 75 or 80 meters. Now,
energize K2 and make a second coil tap on
L1 for some other part of the 80-meter
band. It may be necessary to adjust the
number of L1 coil turns (arrow near top
of coil in Fig. 1) while selecting taps. Once
the proper taps are determined, solder them
to the coil.

The same method is followed in setting
up L2 for 160-meter operation. It may be
necessary to have the coil taps near one
another, or they may be two or more turns
away from each other. It will depend on
how far apart your chosen operating fre-
quencies are within a band.

The antenna of Fig. 1 is resonant at only

New Books

WORLD-WIDE SUNRISE/SUNSET
TABLES

by JI. Devoldere, ON4UN, PO, Box 41, Bo00D
Ghent, Belgium. Soft-bound, 611 x 8% inches,
130 pages. 310 airmail delivery (banknote or in-
ternational money order only).

John Devoldere, ON4UN, has established
himself as an expert on 80-meter DXing. His ac-
complishments are well known and recognized
worldwide. [s there anywhere he has not worked
on the §0-meter band?

Those who chase DX on the 160, 80 or
40-meter bands soon learn that the time around
sunrise and sunset provides enhanced propaga-
tion. This enhancement can be dramatic, Wise
low-band DXers take advantage of this to in-
crease their DXCC country or contest multiplier
count,

There are two propagational peaks (short
path) for east-west (plus or minus 45 degrees or
30} great-circle paths. The first peak occurs
around sunset at the western end of the path.
The second peak occurs around sunrise at the
station on the eastern end of the path,

For north-south paths, neither sunrise nor
sunset produces pronounced peaks, Usually, the
peak for these paths occurs around local mid-
night. That means I don’t need the information
in this book to tell me when to try an 80-meter

schiedule with a friend in Ecuador, If T want to
work Hong Kong, however, knowledge of
sunrise and sunset times will be very useful in

one frequency in each band. The second
coil tap chosen for L1 and L2 of Fig. 2 will
simply provide an impedance match to the
feed line. However, you will not notice a
difference in performance from one end of
the band to the other—at least not by ear
or when observing vour receiver S meter!

Relay Control Box

Fig. 3 shows a simple power supply vou
can build for your remote switcher/
matcher. C2 and C3 may be hard to locate,
even though they are standard values. The
power supply will function properly
without them, but they should be included
if you have them.

All of the LED indicators and the
associated current-limiting resistors can be
climinated if you do not wish to have a
status indicator for the band in use, or the
coil tap you have chosen. The cost of these
visual indicators is small, so | recommend
that vou include them.

The control line from the power supply
to the remote-control box at the antenna can
be a three-wire cable with vinyl outer
jacketing. The control wires should be
no. 24 gauge or heavier in order to minimize

setting a schedule or operating time.

This is the second and completely revised edi-
tion of the sunrise/sunset tables that first ap-
peared in 1977, This new book lists sunrise and
sunset times at half-month intervais for 502 areas
of the world. These areas include all DXCC
countries, and many different locations in large
countries. For example, there are 100 listings for
the USA.

The formulas used to compute the tabulated
values have been refined since the first edition.
Times listed will be very close to actual sunrise
and sunset times at the given locations. [t is not
necessary to know sunrise or sunset time to the
cxact second. There are other ways of defer-
mining this—these tables are more accurate than
most and they are easy to use. Three pages of
instructions, complete with examples, tell how
to use the tables in the book.

Does it work? You bet it does! I know this
to be true from years of contesting experience.
Last year, I decided to try some casual opera-
tion (no schedules) for a few weeks in November
and December on the d40-meter band. My
reward? Just as the table showed it might
happen, 1 enjoyed a number of juicy DX QSOs
{such as FO8, KH8, UA®, VK2 and VK3) and
added a number of stations in my SWL log in-
cluding UHS, VU2 and V86). My madest
40-meter station is far from world class!

Be sure to include the coordinates (latitude and
longitude) of your QTH when you place an
order. That way you will receive a large (84 x
11 in}, personalized sunrise/sunset table for your
location. You will also receive a personalized
printout listing beam headings and great-circle
distances to 502 locations from your QTH,

With the present decline of the sunspot cycle,
the low frequencies will become more important
to the DXer and contester. To achieve DX
success on those bands, you will need good

the voitage drop to the relays. The greater
the control-cable length, the more signifi-
cant this becomes. The open (antenna) end
of the control cable should be sealed to
prevent moisture from entering it.

Final Remarks

The concept introduced here is by no
means limited to this type of antenna
system. In some maiching networks, it is
necessary to include variable capacitors that
need to be adjusted for various parts of a
given amateur band. 1 have found that
small 1-r/min, geared clock motors work
nicely for adjusting capacitors remotely. A
reversible motor is best, since it makes
tuning quicker and less complicated. The
torque on the motor can be reduced when
using large variable capacitors. Simply
lfoosen the tension on the capacitor rotor
bearings, but not so much that the rotor
will creep after it is set (without the motor
coupled to it).

Relay switching is not satisfactory at high
impedances. There is too much RF voltage
present under that condition, and the relays
will surely are or burn up at the higher
power levels, Good luck in figuring out new
remote-control techniques! (]

operating practice and equipment and the right
antenna. The World- Wide Sunrise/Sunset Tables
will be one of the most important tools in youx
shack.—Chuck Hutchinson, K8CH

Next Month In OST

With the Field Day, summer vacation
and fox-hunting seasons on their way,
what better time to build a new 2-meier
portable antenna. An article in June
QST provides the detalls; you need
only provide the inexpensive materials
and some enjoyable labor.

Elsewhere in June QST you'll find:

* a practical article on the many
uses of surplus ac and dc wall
transformers

* a look at the latest proposal that
Novices be given 220-MHz phone
privileges

¢ a colorful article showing how
owners of IBM PCs can capture four-
color weather-satellite pictures

¢ the latest word on the upcoming
hamfastronaut Space Shuttle mission.

Please note: Although we try our best to
include, in the next Issue, all the items
we've advertised, from time to tima we have
to postpone publication fer amonth or fwo.
If the item you're particulariy interested in
doesn't appear “next month,” it most likely
witl be in the following month’s issus.
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Product Review

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

ICOM IC-271A 2-Meter Multimode Transceiver

The YHF/UHF crowd is indeed fortunate
that JCOM has more than a passing interest
in multimode operation for the bands above
50 MHz. ICOM’s current offering of VHF
boxes includes not one, but two Z-meter base-
station multimode rigs. The #C-271 is offered
in two different versions in the U.S.
marketplace. The 1C-271 A features SSB, CW
and FM operation from 143.8 to 148.2 MHz,
25-W output, 32 memories, a scanning
system, and built-in subaudible tones. it may
be powered from one of two optional power
supplies: the 1C-PS135 external power supply
{common to all other ICOM transceivers) or
the 1C-PS25 internal supply. The ¥C-2T1H of-
fers the same features as the JC-271A, except
power output is 100 W.

Frequency Control

The IC-271A shares many of the elaborate
frequency-control features found on other
[COM HF and VHF transceivers. There are
two built-in VFOs, a scanning feature that
allows scanning of selected portions of the
band or preset memory channels, RIT, and
complete flexibility in selecting standard
'repeater offsets or programming oddball
Ones.

The MMz UP and DOWN switches in the
lower-right-hand corner ot the front panel
move the transceiver frequency up and down
in 1-MHz steps. Once you’re in the right MHz
range (for example, 144 MHz for S8SB and
CW operation or 146 MHz for repeater
operation), you can use the main tumng knob
10 tune around at several different rates. On
SSB or CW, normal tuning is in 10-Hz steps
at 2 kHz per knob revolution. If you spin the
knob guickly, the rate steps up to about 5 kHz
per revolution in 100-Hz steps. Normal tuning
in the FM mode is 5-kHz steps at 230 kHz
per revolution. When the T3 switch is pressed
in any mode, the tuning switches to i-kHz
steps. For 88B or CW, the T8 feature is handy
for large frequency excursions, while for FM
it is useful for tuning odd splits or working
in the lower simplex area,

Like most HF rigs these days, the IC-271
has two built-in VFOs. These VFOs may be
used to operate sPLIT—one for transmit, and
the other for receive—or they may be used
independently; the effect is the same as having
two radios in one box. The VFOs need not
be set to the same part of the band or to the
same mode.

The dial-lock switch disables the tuning
knob to prevent accidental frequency changes.
Fhis feature is especially handy during mobile
operation.

Another feature of the "271 not always
found on VHF radios is RIT. lts range is
+9.9 kHz, and the control knob has a
prominent place next to the main VFQ knob.

Repeater offsets are handled by the
+DUPLEX, -hUPLEX and ow (offset write)
buttons. Pushing the +DUPLEX button
autormatically shifts the transmit frequency up
600 kHz {rom the displayed receive frequen-
«¥. The - pUPLEX button moves the transmit
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ICOM IC-271A 2-Meter Multimode Transceiver, Serial No. 02468

Manufacturer's Claimed Specifications
Frequency coverage: 143.800 to 148,200 MHz.
Mode of operation: FM, USB, LSB, CW,

kHz per turn of knob: Not specified.
Frequency display: 7-digit luminescent.

Measured in ARRL Lab

Asg specifiad.

As specifled.

FM — §0 or 250; 8SBICW ~ 2 or 50,
White tuorescent, 5/16-inch-high

digits.
Frequency resolution: 100 Hz. As specified,
Semeter sensitivity (@V for 89 reading): Not specified. 1.
Transmitter output power: 1 W to 25 W, adjustable, 2Wto 30 W.

Harmonic suppression: Greater than 60 dB.
Spurious suppression: Greater than 60 dB.
Third-order IMD: Not specified.

Receivar sensitivity: SSB/CW — less than 0.5 pV for

70 dB (see Fig. 11

70 dB (see Fig. f}.

- 28 dB worst case (ses Fig. 2).
Moise floor (MDS) dBm: -- 138,

10<B S+ NIN; FM — less than 0.3 gV for 12.dB SINAD; Blocking DR (dB): 108.

lass than 0.6 xV for 20<dB quieting.

Squelch sensitivity: SSBICW — less than 0.6 gV,

EM — iass than 0.4 uV.

Receiver audio output at 10% THD: More than 2 W.

Color: Two-tone gresn.
Weight: 11.4 b without internal power supply.
Size (HWD): 4.8 x 11-1/4 x 1034 in.

Two-tone, drd-order IMD DR (dB): B4,

Third-order intercapt (dBmj: ~ 12,

Receiver quieting {zV for 12-dB
SINAD): 0.16.

Min. 0.15 xV; max. 0.35 pV.
265 W.

frequency 600 kHz down. With the 1C-271
in the FM mode, you can press the ow
button and change the oftset from 600 kiHz
to anything vou like,

Memory and Scanning

When the M/vFO switch is pressed the main
tuning knob also controls the elaborate
memory system incorporated in the FC-271.
There are 32 memory channels available.
Each memory stores not ouly the frequency,
but also the mode of operation and any in-
formation on repeater splits. For example,
memory 1 might store 144,200 USB, while
memory 2 could store 146,520 FM (simplex)
and memory 3 could store 146.940 FM

(duplex, - 600 kHz transmitter offset). The
possibilities are endless, Memory information
tnay be written right from the VFO dial with
the wrITE switch. Similarly, you may turn
frequency control over to the VEQ at the
memory channel selected by pressing the
M > VFO switch.

The scanning functions are everything a
VHF operator could want. There are three
scanning modes. The first, activated by the
sCAN button, checks all programmed
memory channels for activity. [ activity on
the channel opens the squelch, scanning will
stop and vou can press the sCAN switch again
to remain on that channel. If you do not
press the switch, scanning resumes after



Fig. 1—&pectral display of the IC-271A.
Horizontal divisions are each 50 MHz; vertical
divisions are each 10 dB. Output power is ap-
proximately 30 W on 144 MHz. The fundamen-
tal has been reduced in amplitude approxi-
mately 30 dB by means of notch cavities to
prevent analyzer overload. All harmonics and
spurious emissions are at least 70 dB below
peak fundamental output. The IC-2714 com-
plies with current FGC spectral-purity
specifications.

Fig. 2—Spectral display of the 1C-271A during
two-tong IMD testing. Third-order products are
approximately 28 dB below PEP, and fifth-
order products are approximately 42 dB down.
Vertical divisions are each 10 4B; horizontal
divisiens are each 2 kHz. The transceiver

was being operated at 28-W PEP output on
144 MHz.

Fig. 3—CW keying waveform of the 1G-271A.
Upper trace Is the RF envelope; lower trace
Is the actual key closurs. Each horizontal
division is 5 ms.

about 10 seconds. The second scanning mode,
activated by the MODE-§ switch, scans only
those memory channels with the specified
mode (for example, only those channels with
FM). The third scanning function scans those
VFO frequencies between specified start and
stop points. For example, you might want to

let the transceiver scan 144.080 to 144,250
MHz if you anticipate a band opening, but
don’t want to sit next to the rig and turn the
knob all evening.

Receiver

The HC-271 has several useful receiver
features. The sQuUELCH control works in all
modes, Besides the obvious uses on FM, it
allows you to leave the receiver tuned to the
S8B calling frequency, 144,200 MHz, with the
squelch on and the volume control turned up.
You can go about your business, and if you
hear the squelch break, you can then go into
the shack and find out who's on frequency.
The PREAMP switch turns on an optional
preamplifier (the review unit was not
equipped with this feature).

The noise blanker is sometimes effective
against pulse-type interference such as
automobile ignition noise. Unfortunately,
with the noise blanker in operation the
dynamic range is reduced and strong local
signals create noise and spurious signals that
mask weaker signals.

Two choices are afforded by the acc
switch—FAST and sLow. The slow position
offers a hang-type AGC that is appropriate
for sirong-signal SSB. On weak signals and
on CW, the faster AGC setting is preferable,

Transmitter

While most multimode VHF radios offer
10-W output, the IC-271A offers at Ieast
25-W output on all modes. The extra 4 dB
or so is useful if the transceiver is used
barefoot, and 25-W is just about right for a
solid-state power amplifier requiring high
drive power or a triode tube amplifier using
an 8874 or a 3CXB00A7. You must be very
careful, however, when using this transceiver
with a run-of-the-mill solid-state power amp
that requires 10-W drive or with a tube
amplifier using a tetrode such as a 4CX250
or 4CX1000A. Excessive drive will cause un-
waated splatter and could damage the
amplifier.

A panel on the top cover provides access
to the VOX controls. There are separate delay
controls for CW and SSB. The sidetone
monitor level control is also located under this
cover.

1COM has included a subaudible tone en-
coder on the *271. Any tone between | and
55 Hz can be chosen by pressing the tone
SELect bufton and turning the main tuning
knob until the correct tone number appears
on the display.

Operation

| enjoyed using the IC-271 for almost a
year, During this time, I operated it on FM,
both on simplex and through local repeaters.
It took a little getting used to, but [ quickly
learned how to set up the transceiver for
almost any type of duplex FM operation. The
memory features enhance the radio’s
desirability—after the initial setup, there is
very little to do but recall your most-used
channels.

The 1C-271 ““holds its own’* at the weak-
signal end of the band. The receiver was
sensitive enough to hear plenty of signals
around New England, in Canada and down
into the Washington DC area. There are no
provisions for a narrow-bandwidth CW fiiter,
and this hurt during weak-signal work. Most
of the time I used the rig barefoot or with a

Mirage B215 power amplifier, and had many«
enjoyable contacts. Under strong-signal con-
ditions, the receiver held up as well as can be
expected for a synthesized multimode rig.
Two strong local stations caused synthesizer
noise problems—problems not normally
encountered when [ use my clean, non-
synthesized IF transceiver and transverter.

I found two inconveniences on the [C-271
that were present on earlier ICOM rigs, but
which have been cleaned up on the latest
ICOM HF transceivers, First, there is no way
to key an external power amplifier directly
from the rear panel of the 271, There is a
multipin accessory socket that makes
available +8 V at 5§ mA on transmit —
enough to turn on a suitable switching tran-
sistor, It is inconvenient, however, to have to
build an amplifier interface for a *‘full-
featured'’ transceiver.

The other inconvenience I found was that
not all electronic keyers will key the *271. The
1COM will only key if the KEY terminals are
brought within 0.4 V of ground. Keyers with
reed relays in the output will do this fine.
Some keyers that use transistor switching will
work; others will not. Also, the key jack
accepts a 1/8-inch mini phone plug instead
of the almost universally accepted “-inch
plug.

Digital Display Problems

We examined two 1C-271A transceivers
during the review—serial nos, 01276 and
02468. During the initial lab testing, we
noticed that the frequency display on no.
01276 was intermittent. This problem cleared
itself up for a while, but after a few months
the display quit altogether. Lab examination
revealed that ICOM had placed a foil shield
around the rear of the display, perhaps to
keep noise from the display from getting into
the receiver. This foil shield did not have an
insulated backing, and it touched the exposed
leads of several components on the display
board. R26, a 2.2-ohm, “4-W resistor, burned
and scorched the foil. We replaced R26, but
the multivibrator circuit (consisting of T1,
Q12 and Q13) still did not function. We
returned that transceiver to ICOM for repair.
It is interesting to note that this foil shield is
not present in no. 02468.

The IC-271A is an impressive radio, While
it has some faults, it is worth considering if
you're in the market for a multimode radio
for 2 meters. Price class: 1C-271A, $700;
IC-PSES external power supply, $150;
IC-PS25 internal power supply, $100.
Manufacturer: ¥COM America, Inc., P.O.
Box (90029, Bellevue, WA 98009, tel.
206-454-B155.—Mark J. Wilson, AA2Z

TEN-TEC CENTURY/22 HF CW
TRANSCEIVER

i1 I've always tried to dismiss the overworked
expression, ‘“‘good things come in small
packages,”” but the Century/22 fits that
description nicely. This is particularly true if
we consider some specific areas of need in
amateur communications—the beginner’s
first station, the RV enthusiast’s portable rig,
or the QRPer’s home rig or camping station.
This compact equipment should appeal also
to those who are just plain *“wrung out** from
paying high prices for QRO transmitters and
the high-power accessories that go with them.

I found it refreshing to fire up with only
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20 W of RF output power on the CW bands.
Signal-strength comparisons between the
20 W and 100 W from my main station
transceiver were pot in the least significant.
Most stations contacted reported that they
could detect no audible change in signal
strength, owing to the AGC action of their
receivers, S-meter comparisons, however, did
show a few-dB-less signal from the
Century/22. However, this small reduction in
signal power did not impair my ability to ef-
fectively work DX when usiog a triband Yagi
on 20 and 15 meters. My 80-meter full-wave
Delta loop provided excellent coverage on 80
and 40 meters with the little 20-watter.

The Century/22 is an updated version of
the popular Century/21. The *22 is more com-
pact (volume about the same as a shoe box,
without the power supply) than is the
Century/21. To me, the new unit looks much
better: The front and rear panels are beige,
and the cabinet is charcoal gray; black knobs
with chrome inserts are used on the controls.

The transceiver covers six bands: 3.5-4.0,
7.0-7.5, 10.0-10.5, 14.0-14.5, 21.0-21.5 and
28.0-28.5 MHz. Although it is designed for
C'W operation only, other modes can be
monitored with the receiver.

Other features include RIT (+2 kHz), a
pulsed crystal calibrator {pulsing helps to
identify the calibrator signal) and a four-pole,
variable band-pass audio filter. I found that
the filter works very well in reducing QRM
and elevating weak signals above the noise.
Filter ““ringing™ is minimal, even in the most
selective mode.

Performance Notes

A direct-conversion (synchrodyne) receiver
is used in the Century/22. This means that
single-signal reception is not possible, as with
a superheterodyne receiver, and that a CW
signal can be tuned in above and below the
signal frequency. In the case of a
superheterodyne receiver with an IF filter, a
CW signal can be tuned in on only the upper
or lower sideband without resetting the
sideband-selection switch. Had I not known
that the Century/22 had a direct-conversion
receiver, | would have been certain | was
operating a conventional “‘superhet’’—that is,
until I discovered a beat note on both sides
of the incoming signal zero beat. Normally,
this is not an inconvenience, but when the
QRM gets heavy (and close by), you may ex-
perience more QRM than with a conventional
receiver.

I was favorably impressed with the
smoothness of the audio-derived AGC. Gone
were the loud clicks and thumps that are
characteristic of some of the earlier Ten-Tec
gear that used audio-derived AGC. | have
built many a ditect-conversion receiver with
audio AGC, but I have not achieved the
smooth operation I find in the Century/22.

As on earlier Ten-Tec transceivers, the PTO
shaft floats above ground. If you touch the
metal insert in the main tuning knob, you'll
notice a slight frequency shift. Simply keep
your fingers off the insert to prevemnt this from
occurring.

Receiver sensitivity appears to be more than
ample for the HF bands. I was able to copy
any signal that could be dug out of the noise
with my $1200 transceiver. Local-oscillator
stability is good, with about 100-Hz
maximum drift during the first 15 minutes of
operation. After that, the drift is minimal, as
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Ten-Tec Century/22, Serial No. 579-0004

Manutacturer's Claimed Specifications

Frequency coverage: 3.5-4.0, 7.0-7.5, 10.0-10.5,
14.0-14.5, 21.0-21.5 and 28.0-28.5 MHz, plus
40-kHz overrun on each end of tuning range.

Mode of operation: CW on transmit; CW and 8SB
an racaive.

kidz/turn of knob: 17.

Tuning steps: Not specified.

Backlash: Not specified..

S meter sensitivity (zV for §9 reading):
not listed,

Transmitter output power: 20 W all bands.
Receiver AGC: Not listed.
Aecelver type; Diract conversion with ARG
active audio filter.
Receiver sensitivity (3.5 to 28.5 MHz):
0.5 gV for 10-dB S + N/N.

Recelver selectivity: 750-Hz center
frequency, 200-Hz bandwidth, variable
skirt selectivity.

Audio output 1 W @ < 2% THD.

Color: Two-tone — beige panels, charcoal gray
cabinet.

Size (HWD)Y: 4 x 10 x 105 in.

Waight: 8 Ib.

Measured in ARRL Lab

As specified.

As speclfied.

As specified.

1-kHz increments, analog.

Nil,

Filter out (filter in): 80 m, 17 (48);

40 m, 13 (34 30 m, 14 (40}; 20 m,
22 (54); 15 m, 15 (50}; 10 m, 16 {42).

As specifiad.
Audio derived.
As specified.
8m 20m
Nolse Floor (MDS) dBm: ~131 -128

Bfocking DR {dB): 112 109
Third-order intercept (dBm): 82 81

As specified.
14 W @ 10% THD.

the VFO moves up and down no more than
20 Hz (typical of most LC local oscillators).

I received good reports concerning the
quality {(shaping) of the CW note from the
transmitter. No buzz or clicks were reported.
Similarly, no one could detect chirp on the
signal. The QSK (full break-in) feature was
a bit hard for me to get used to, since | am
not a QSK enthusiast, Hearing noise and
signals between words when transmitting was
distracting at first. But after two days of QSK
operation, [ learned to like it better than the
break-in delay feature of my other
transceivers. If you like to handle CW traf-
fic, you will definitely enjoy QSK operation!
it is great also for coniesting and non-
monologue ragchewing.

There is an § meter for observing the

relative strength of received signals. The meter
does double duty by providing relative RF
output and SWR readings.

True QRP (less than 10-W dc input to the
PA stage) can be realized with this transceiver
by simply reducing the amount of RF drive
by means of the front panel DRIVE control.
1 had an enjoyable time (and many QSOs)
while operating at 1 W output.

General Impressions

A Model 679 keyer was added to one of the
two Century/22 transceivers on hand for
review. This optional accessory consists of a
PC board, a speed control and 3-circuit jack
that you wire into the *22, The keyer speed
contro! and the paddle-input jack mount on.
the rear apron of the rig. Labeled mounting
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Fig. 4—At A, worst-case spectral display of
the Centuryi22. The crystal calibrator was on
during this measurement. Vertical divisions
are 10 dB each; horizontal divisions are 5 MHz
each. Qutput power Is approximately 23 W at
a frequency of 14 MHz. All spurious emissions
are at least 48 dB below peak fundamental
power. The Century/22 complies with current
FCC specifications for spectral purity. At B,
all conditions are equal, but the calibrator has
been turned off.

holes are provided for these two items; simply
push out the plastic plugs sealing the holes and
insert the potentiometer and jack. There’s
even a label on the inside chassis telling you
where to mount the keyer board! The kever
works well and has the feel of a Curtis Keyer,
but is composed of a 7476NA IC and five
transistors.

The various modules that make up the
Century/22 appear to be built on high-quality
glass-epoxy circuit board rather than on
phenaolic material. The transmitter RF power
board is made of double-sided PC material,
providing a ground plane for improved
stability.

With a minimum number of ““bells and
whistles,”” the rig should be excellent for
beginners and persons with disabilities. There
is no tuning required when changing bands.
All you need do is change the band-switch set-
ting and adjust the pDrIVE control until the
ALC LED illuminates, at which point the
DRIVE control should not be advanced
further.

If 1 were to be picky about the overall
package, I might say that the instruction
manual is a tad short of necessary data. For
example, the review unit arrived with a
2.5-kHz offset between transmit and receive.
I wondered why no one was answering me!
Nothing was found in the book to indicate
the cure. Luckily, 1 spotted an arrow on the
photographic view of the bottom side of the
Century/22. 1t pointed to a TX OFFSET

e

Fig. 5 —- CW-keying waveforms of the
Century/22. At A, the photograph shows the
characteristics of the leading and trailing
adges of the RF waveform; the lower trace is
key closure, and the upper trace is the RF
envelope. Horizontal divislons are each 5 ms.
At B, RF output {upper trace} versus receiver
recovery time (lower trace) in QSK opatation.
Each horizontal division is 20 ms.

PC-board contrel on one of the circuit
boards. I adjusted it while listening to my
main station receiver, then checked the signal
from my station transmitter. [ adjusted the
conirol for a 700-Hz offset between receive
and transmit with the Century/22, The
transmit signal was then 700 Hz lower than
the beat note during receive. I think some
troubleshooting data should be included in the
manual, along with a more definitive explana-
tion of the various functions of the unit. Also,
there was no schematic diagram sent with the
equipment. A letter to Ten-Tec requesting one
brought a quick respounse.

All in all, 1 would definitely recommend
this transceiver to anyone who likes to operate
CW. It is small enough to tuck under your
arm and take along on trips or o a friend’s
house. It could be a fine rig for Field Day as
well. It operates from a 13-V de supply. The
Ten-Tec 979 ac-operated 13.5-V dec supply
(3A) is available for fixed-station use. It also
is a compact unit. The Century/22 is available
from Ten-Tec Corporation, Hwy. 411 East,
Sevierville, TN 37862, tel. 615-453-7172. Price
classes: Century/22, $390; Model 979 power
supply, $90; Model 679 internal keyer,
$27.—Doug DeMaw,” WIFB/8

SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

{In order to present the most objective reviews,
ARRL purchases equipment “off-the-shelf” from
Amateur Radio dealers. ARBL receives no
rermuneration for items presented in the Product
Review or New Products columns.—Ed.]

The following ARRL-purchased Product
Review equipment is for sale 1o the highest
bidder. Prices quoted are minimums and
reflect a discount from our purchase price.

Sealed bids must be submitted by mail and
be postmarked on or before May 27. Bids
postmarked after the closing date will not be
considered. Bids will be opened seven days
after the closing postmark date. 1n the case
of a tie, the highest bid bearing the.carliest
postmark will be declared the winner.

Please clearly identify the item you are
bidding on, using the manufacturer’s name,
item model number and other identification
number if so specified. Each item requires a
separate bid and envelope. Shipping charges
will be paid by the winning bidder, FOB
Newington. Please send your bids to Kathy
McGrath, Product Bids, ARRL, 225 Main
St., Newington, CT 06111.

Yaesu FT-757GX HF transceiver, s/n
IN040531; Yaesu FP-757TFX power supply,
/1 3M020142 (as a package only-—see Dec.
1984 QST). Min. bid $680.

Yaesu FT-980 HF transceiver, s/n 3G020161,
with XF8.9-kHz filter; MD-IB
microphone; Apple computer interface
FLF-65, s/n 0535 (as a package only—see
Nov. 1984 QST). Min. bid $992.

ICOM 751 HF transceiver, s/n 1982; FL-52A
filter; SM-6 microphone, s/n 20504795;
PS-15, s/n 11319534 (as a package only—
see Jan. 1985 QST). Min. bid $1009.

Kantronics Interface 1T w/Kantronics Apple
software, 5/n 34869 (as a package only—
see Sept. 1984 (IST). Min. bid $160,

fnfo-Tech MI(O7 RTTY modem. Min. bid
$130.

HAL CRI-100 RTTY modem. Min. bid $150.

MFIF 1224 RTTY modem. Min. bid $67.

MAXCOM 200 Antenna Matcher, center
section only (no dipole antenna—see Nov:!
1984 QST). No min. bid.

Amatenr Radio Sqfi»‘are

Kantronics AMTOR 64, s/n 36192, Min. bid
$47.

Kantronics Hamtext C64, s/n 33842, Min. bid
351, T

New Products

CYLINDRICAL LITHIUM-BATTERY
HOLDERS

{3 An assortment of battery holders for use with
eylindrical, 3-V lithium cells is available from
Keystone Electronics Corp. These holders are
designed for battery-backup-power applications,
and can mount directly on PC boards.
Holders are available in aluminum or steel,
with ot without lugs that can be soldered to a
PC board. The aluminum holders have brass,
nickel-plated contacts, while the steel units have
stainless-steel contacts. These holders accept
173N, 1724, 2/3A, 1/2A4 and CR-2N batteries.
For more information, contact Keystone Elec-
tronics Corp., 49 Bleecker St., New York, NY
10012, tel. 212-475-4600.—Paul K. Pagel, NIFB
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Hints and Kinks

Conducted By Bob Schetgen, KU7G
Assistant Technical Editor

MATCH YOUR RF PROBE 10 YOUR
METER

Il An RF probe for use with a high-
impedance voltmeter is very handy in the
shack; it can be used when tuning and check-
ing the operation of oscillators and low-power
transmitters. [ prefer the fast response of an
analog meter for stage tuning, but a digital
meter is easier 10 read when measuring mixer
injection level or verifving oscillation.

There is some measurement inaccuracy
when an RF probe designed for use with an
[1-M{ voltmeter (as shown in Fig, | and
many ARRL publications) is used with a
meter having a different input impedance (Z).
If the meter Z is near 11 MA, say 10 M1, the
probe accuracy is within 1%, which is usually
acceptable. Those who wish, however, can
reduce the probe error. | decided to modify
my probe so that it is most accurate with a
10-M1Q2 digital meter and accept less accuracy
with an 11-M{ analog meter.

Fig. 2 shows the probe and meter circuit.
RF voltage is applied between the probe tip
and ground. During the half cycle that for-
ward biases the diode, the capacitor charges
to the peak value (Vpg} of the applied
voltage. Puring the next half cycle, the diode
is reverse biased, and the capacitor discharges
through R1 and the voltmeter resistance
{Rp3. The two resistances form a voltage
divider that converts Ypg to Vg, which is
shown on the meter, For a 4.7-Mil probe and
an 11-MQ meter input Z:

Ry
Vv = mroR VR
= (0,7006) Vpx (Bg. 1
where
Vy = measured voltage (across the
meter)
Ry = meter Z
R1 = probe &

[nder these conditions, the measured voltape
is almost exgactly Vppyg (which is 0.707
times Vpy}, but consider the tolerance of R1:
A 4.7-Mil, 5% tolerance could measure from
4.465 to 4.935 M.

‘The probe can be matched to the input £
of any meter by varying the value of R1, In
order to preserve the Vpgy — Vppg conver-
sion, the total resistance of the probe and
meter must be 1,414 times the Z of the meter.
This means
RL = (1.414 Ry, (Egq. )
For my 10-MQ meter, R1 should be 4.14 Mf2.
1 use a series combination of 3.9 MQ and
240 kQ for R1. The probe is constructed as
shown in recent ARRL Handbooks.

Keep the limitations of the probe in mind
during its use: A single IN34A diode has a
60-V PIV rating. Since the signal Vpy pg ap-
pears across the diode, do not try to measure
more than 30 Vpg (21 Vpys) with a probe
using the IN34A. The voltage rating of the
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Fig. 1—A schematic of the RF probe shown in
many ABRL pubtications. R1 Is 4.7 M2 in the
standard probe, but may be varied to match
different meter impedances (sea text). The
probe voltage rating can be increased by
adding dicdes at point X, using a single diode
with a higher PIV rating or with a voltage
divider (Fig. 3).
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Fig. 2--The equivalent circuit of & probe and
volimeter.
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Fig. 3—A 10:1 resistive divider to extend the
range of an BF probe. To calibrate the divider,
apply 10.0 V dc across the input, short the
capacitor in the RF probe and adjust B1 until
the meter reads exactly 1.0 V. Remove the
short from the RF-probe capacitor befora use.

probe can be increased by adding a second
diode in series with the first (at point **X"’
in Fig. 1), but the accuracy at low voltages
decreases when multiple diodes are used.
[Higher voltages may also be measured by
using a resistive divider (Fig. 3). Resistors that
provide a large portion of the network
resistance should have 1% tolerance. Consider
Mr. Mann’s 3.9-M{l plus 240-k) network: The
3.9-MIi resistor should have a 1% tolerance,
while a 10% tolerance is acceptable for the
240-k$} component—10% of 240 kO is only
0.58% of the 4.14-Mg network total.—Ed.]

Although theory says that the change in
measurement with the new resistors should be
very small, it was larger than [ expected. This
is probably a result of changing from a
[0%%-tolerance, 4,7-MQ resister in the original
probe to a 5%-tolerance resistor in the new
one. I assume (my DMM does not read
resistance greater than 2 MQ) that the 4.7-M{
resistor was toward the high side of the
tolerance range, while the new resistors are
yery close to the calculated values. 1 am
satisfied with the results of the change.
—~—Steven E. Mann, N4EY, Winston-Salem,
North Carolina

HYPODERMIC NEEDLES AS TEST
PROBES

[ Hypodermic needles of various sizes can
be used to great advantage as test probes. The
slenderness of the needle allows penetration
into areas of tightly packed components that
are normally inaccessible, The beveled point
can make contact with exposed wires, com-
ponents or solder joints that conventional
thick probes cannot reach, Insulated conduc-
tors can be tested by piercing the insulation.

Male and female miniature connectors can
be tasted with reduced danger of accidental
short circuits by using needle probes. A small
needle may be inserted into a female contact
for measurements. A large needle will slip
over a male contact, Needles may be attached
to conventional probes with an alligator clip,
or hoiders can be fashioned for custom-made
needle-tip probes.—Maurice Sasson, M. D.,
W2JAJ, Bronx, New York

[Editor's Note: In some states, hypodermic
needles are available hy prescription only. If you
wish to use them for test probes, ask your
ptysician for them. Remember that the neadlas
are very sharp, and exerclse appropriate care in
thelr use and storage.

A% an alternative, most hobby shops carry
brass rod and tubing and steel piano wire that can
he mada into probe tips. These matertals ere lags
brittle than hypodermic needles, they can be
formed into special shapes and sharpened as re-
gulired, Use heat-shrink tubing to insulate ali but
the very tip of the probe for work in areas of
tightly packed compenents.

Miniature connectors with separate pins that
are inserfed in the connector bedy after salder-
ing are often avallable, Buy some extra pins, male
and female, and make tast probes from thern.]

A HOME-BUILT SPINNER KNOB

1.} A search of the local parts sources and
several bam flea markets failed to produce the
spinner knob and %-inch-shaft panel bushing
needed to install a rolier inductor in my latest
construction project. Consequently, 1
developed my own hardware.

A Y4-inch phone jack, with the contacts
removed, serves as the panel bushing. The
spinner koob came from a small bait-casting
veel at the local fishing-tackle repair shop.
Begin the installation by threading the end of
the inductor shaft for a % x 28 nut. Next,
file flats on opposite sides of the threaded
shaft to fit the hole in the recl handle. install
the phone jack/panel bushing, insert the



shaft, place the resl handle and secure it with
an acorn nut for appearance,—Charfes
Barnhart, W9ARC, Mobile, Alabama

R¥T AND TOUCH-CONTROLLED
LAMPS

{21 1 have found a simple cure for those touch-
controiled lamps that turn themselves on and
off during nearby radio transmisstons. In my
case, 40-meter operation gave the most
trouble, with- 75-meter operation a close
second. Higher frequencies presented no
problem. (I use a ground-mounted vertical
antenna for 80, 40 and 15 meters, and the
lamp is approximately 150 ft from the anten-
na. An ac-line filter at the lamp did not
eliminate the problem.)

A 1-k{} resistor (in series with the signal-
input lead to the encapsulated circuit that
operates the lamp) cured the problem for me.
1 suppose the required resistor value would
vary with the RF-field intensity and frequen-
cy.—John M. Adams, W70TC, Sun City,
Culifornia

KEEPING MAGAZINES IN ORDER

1 Some publishers print a short diagonal
stripe on the binding of each magazine issue
s0 & continous stripe is formed when all issues
of a particular voluine are arranged in order.
This makes it ¢asy to spot missing issues and
refile those that have been taken out for
reference. With a ruler and marking peq, vou
can apply this idea to any group of magazines
or books. Simply arrange the magazines in
proper order and mark a diagonal line across
the bindings. You could mark each vear
separately or mark an entire shelf at once.
---Leonard Nielsen, NOAMJ, Yankton, South
Dakora

TAKE A BITE OUT OF CRIME

IZ1 Although the incidence of mobile-rig theft
has waned somewhat, 1 still worry gbout
leaving my 2-meter mobile rig exposed when
my car is parked all day at the train station.
Here is a solution to the worrisome problem.

T asked my wife to cut a piece of black
velvet for me, which [ simply drape over my
floor-mounted radio when leaving the car.
The black material absorbs light and gives
little or no reflection, 1 am surprised how well
the rig “‘disappears’ when viewed through the
car window, This solution works very well
with black floor mats, It is no longer
necessary to put the rig in the trunk when
leaving the car—at most, I disconnect and
stow the antenna,—Lewss [, Hegyi, N2BPO,
Cinnaminson, New Jersey

L] To my great consternation, thers was ab-
solutely no place to install a 2-meter mobile
rig in my new Dodge Caravan. I solved the
problem by building a center-mounted storage
cabinet to fit between the front seats. The
cabinet is large enough to ensure adequate
ventilation, and has two adjustable tension
hinges to hold the open swing top at a proper
angle for operation,

Pigs. 4 through 6 show my instaliation. The
dimensions are not included, as they must be
determined by the builder for each situation,
Take care to mount the rig sufficiently far
back in the cabinet so that the microphone
and cable clear the box front when the top
is closed. Provide openings in the side and

Flg. 4—N4GHK's crime-preventing mobile
cabinet. Spring-tension hinges hold the open
lid at a comfortable angle.

e i

Fig. 5—Ventilation holes in the cabinet sides
and back provide air flow to cool the radio.

Fig. 6—The closed cabinet provides no
temptation for radio thieves.

back for ventilation. (The side ventilation
holes in my box are shown in Fig. 5.) | do
not close the box when operating, only when
leaving the car.— Warren Johnson, N4GHEK,
Alexandria, Virginia e

{continued from page 18)

can be made to cover the desired 26- to 48-kHz
offset range while varving the varactor voltage
within the range of 0.3 to 2. The VXO
amplifier trimmer capacitors are tuned for
maximum 145-MHz output into a 50-ohm
load. A VHF pick-off sirnilar to the UHF pick-
off is used to ensure alignment at 145 MHz.

Peak voltage rating for all the UHF tran-
sistors is 36 V, and #t 15 difficult to exceed this
value when they are connected to the low-Q
stripline circuitry, regardless of load mismatch.
Many transistor failures are caused by self-
oscillation at lower frequencies, and the 1-pF
capacitors across the 0.0 -aF fesdthrough
capacitors are there to prevent this from oc-
curring. One source of failure is an accidental
transient short of the collector to ground. This
can result in a high-voltage spike capable of
destroying the transistor. It’s possible to ex-
ceed the maximum rated current during tune-
up. Start the alignment at a reduced voltage
level while monitoring the current for each
stage.

All trimmer capacitors in the UHF assembly
will be near minimum value except for Ci2.
All shoutd be adjusted for maximum 435-MHz
output except for C19. This capacitor is ad-
justed to the minimum value that produces the
desired drive.

When tuned for maxzimum efficiency, the
output is over 16 W with a final-amplifier ef-
ficiency of 56%. While not outstanding, it is
acceptable, considering that the power-
measuring method is likely pessimistic. .

Resulis

I have had consistent access to OSCAR 10
with the transmitter connected to a 7-turn
helical antenna similar to the ope described in
the ARRL Hamdbook. There is 25 feet of mini
RG-8 foam coaxial cable {Radio Shack
RG-8M) between the transmitter and anten-
na. The homemade receiver uses an MRF901
preamplifier connected to a four-element Yagi.
Satetlite operation is great for the
experimenter—you don’t have to tely on
someone else’s report for a signal evaluation!
(ive this transmitter a try and have some fun!

Notes

'Internatlonal Crgstal Mfg. Co., inc., 10 N. Lee,
Box 28330, Oklahoma C:ty, OK 73126
John Meshna, Jr., Inc., P.O. Box &2,
E. Lynn, MA 01904 MHz Electronics, 2111
W. Camelback Rd.. Phoenix, AZ 88015;
g\é%sétgcom, 1320 Grand Ave., San Marcos, GA
Motorola Semiconductor Products Inc., Box
20912, Phoenix, AZ 85036. )
(-7 o]

F o= (95 x C) 4 32
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Conducted By Jerry Hall, K1TD
Assaciate Technical Editor

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

RADIATION HAZARDS

£1Dr. fan White, G3SEK, and Roger
Blackwell, G4PNK, have drawn attention to
the paper presented by Henryk Cichon,
SPOZD (a member of the IARU Region 1
EMC Working Group) and Hubert Trzaska
(of Wroclaw Technical University) at the fifth
EMC Symposium at Zurich a few months
ago, “RF Hazards and the Radio Amateur.”
White and Blackwell, whose work in this field
is well known, write:

*The Polish authors have measured E
fields around a number of typical amateur HF
stations, and their conclusions agree rather
well with our own (Rad Com, Feb. 1982),
which were based on VHF/UHF measure-
menfs, At HF vou are likely to be in the near
field of your antenna, so E-field RF exposure
limits are an appropriate basis for com-
parison. The present or proposed limits in
Western countries are currently about 500
V/m at 3.5 MHz, decreasing as (1/) to about
G0 V/m at 28 MHz, and staying at that lower
value through 144 MHz. SP9ZD’s measure-
ments are as follows:

1) On 14-28 MHz, 500 W into a three-
element trap tribander 5 m above the roof
ridge produced E fields of 1-2 V/m in the attic
and 0.5 V/m upstairs. Fifteen centimeters
away from the transmitter, and all along the
feeder, the E field was 25 V/m, dropping off
rapidly to 0.5 V/m at distances more than
1m.

*2) On 3.5-28 MHz, 500 W to a trap ver-
tical on a flat roof produced 150-250 V/m on
both lower floors. The shack was on the
ground floor, and fields of 0.5to 1 V/m on
both the ground floor and the first floor were
mainly from feeder radiation; up te 60 V/m
was observed at 15 cmn from the feeder or the
rig. (So it seems that G6XN is right — it is
very difficult to keep stray RF currents off
the feeder of a ‘ground plane’ antenna with
radials — G3SEK.)

““3) In contrast, 150 Won 3.5 and 7 MHz
to a trap dipole fed with a balun produced
only 2 to 5§ V/m around the transmitter and
feeder.

*4) The worst case reported by SP9ZD was
that of a 42 m (138 ft) long-wire antenna
strung between two five-story steel/concrete
buildings. Part of the antenna was vertical,
1 m away from the wall, and led down to the
shack on the first floor. With 100 W on 3.5-
28 MHz, E fields of 20 V/m were measured
in parts of both buildings. On 3.5 MHz, the
transmitter case felt ‘hot” when touched, and
the E field close to the surface of the metal
case was 1 kV/m.

““The situations reported by SP9ZD are
representative of a wide range of amateur HF
stations, so what can we learn from them? [n
most cases the E fields were well below the
Western limits, and even below the much
more restrictive Polish limits, so normally
there seems little cause for concern about RF
hazards from amateur HF stations, especial-
ly when the limited duty cycles of amateur
transmissions are taken into account. How-
aver, severe symptoms of “RF in the shack’

46 5%

{(sometimes indicated by tingling sensations
when touching supposedly grounded metal
objects) ought to be eliminated. RF in the
shack isn’t contributing to the strength of the
signal—except in TV and hi-fi sets—and it
may be hazardons.”’

What could be a potential but seldom-
recognized RF hazard has also been brought
to my notice by Bill Hall, G6ZRB. He recently
attended a [ocal society meeting with someone
who had just passed the Radio Amateur Ex-
amination and arranged for another amateur
to demonstrate to him two-way operation on
his 144-MHz, 25-W mobile equipment. While
the demonstration took place, G6ZRE stood
beside cthe'car with his head onliy a few inches
away from the antenna. That night he awoke
with viclent head pains above his right eye,
which persisted until noon the next day. He
wondered if this could have been induced by
the RF radiation.

While it would be near to impossible to say
definitely whether or not this was the case,
undoubtedly it is unwise to stay with your eyes
only a few inches from a 144-MHz, 25-W
transmiiting antenna. It is now usually
recognized that hand-held transceivers with
“rubber duck” antennas pose a potential
hazard if the RF output is more than about
7 W because of the proximity of the antenna
1o the eyes, which are the most sensitive
organs to nonionizing radiation.

i do not recall having seen any previous
comment on potential risk to a spectator
watching operation from a stationary vehicle.
While the chances are that G6ZRB’s head
pains were not caused by RF, it seems worth
warning people not to stand so close to a VHF
antenna radiating more than a few watts.
—Adapied from the Dec. 1983 Technical
Tapics column of Radio Communication, the
Journal of The Radio Society of Great
Britain.

THE WINDOM J-L. REVISITED

1 A new version of the Windom J-L, which
outperforms the original on the 30-meter
band, has recently been developed and tested.
The original Windom J-L antenna was con-
figured as a standard Windom (fed with a
single-wire, horizontally pofarized) for the
30-meter band. This newer version is a haif-
wave, inverted-J vertical radiator.

My major reason for experimenting with
a different configuration was to improve com-
imunications with Africa, Asia and South
America from my station. {The original Win-
dom J-L at my location favored a bidirec-
tional pattern aimed at Burope and Oceania. )
Also, I was not pleased with the radiated
signal in the favored directions. By com-
parison, the inverted-J section of the original
antenna performed quite well on the 20-meter
design frequency. I thought conversion of the

‘R. B. Schellenbach, “A New Antenna Twist
—The *Windom J-L,”" QST, Jan. 1984, pp. 37-39.

T
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Fig. 1—The new Windom J-L antenna at full
size, a configuration for mounting at a height
of approximately 87 feet. The antenna is fad
agalnst ground at point X, where a
Transmatch may be used {see Table 1).

Table 1

Approximate Feed-Point Impedances
of the Windom J-L

{mpedance Impedance
Band (ohms) Band (ohms)
160 m 30-40 3om 1000+
8 m 1000+ 20m 600
4 m 600 15 m 60D

Windom J-L into a vertical radiator on the
30-meter band would produce a lower radia-
tion angle and omnidirectional radiation pat-
tern. The difference with the change is spec-
tacular, especially on 30 meters, but also on
80 and 160 meters.

Two formats for the new Windom I-1. are
presented. Both were assembled and tested
with practically the same on-the-air results.
Fig. 1 depicts a multiband Windom J-L at 2
height of approximately 67 feet. Fig. 2 shows
the antenna configuration for mounting at 58
feet above ground. Both versions are fed
directly by a multiband Transmatch con-
nected at point ““X*’ in each figure. An ap-
propriate Transmatch is necessary becanse
this antenna is capable of radiating on all HF
amateur bands. Feed methods are left to the
requirements of the individual. Table 1 shows
the feed-point impedance for each band.

The Windom J-I. now operates as a
quarter-wave inverted L on 160 meters, & half-
wave inverted L on 80 meters, a half-wave
regular off-center-fed Windom on 40, 20 and
15 meters and as a half-wave inverted J on
30 meters.

Similar to the original Windom J-L, this
version requires an effective ground system
for efficiency and to prevent unwanted RF
in the shack. My installation incorporates a
remote Transmatch, well separated from the
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Fig. 2—A reduced-size version of the new
Windom J-L antenna for mounting at a lower
height than that of Fig. 1. The antenna is fed
at point X.

base of the antenna. Coaxial cable is used
from the station to the Transmateh; this helps
reduce stray RF in the shack.

With the advent of decreasing solar
activity, the HF bands above 14 MHz are
becoming less productive for DX operation.
The yeoman tasks for communicating will fall
upon the bands at 10 MHz and below. The
reconfigured Windom J-L is more compatible
than its predecessor with developing propaga-
tion conditions.—Richard R. Schellenbach,
WLIF, 12 Whitehal! Ln., Reading, MA (1867

BALANCED ANTENNAS

[0 I have received a number of letters about
the balanced-T antenna tuning unit (ATU) [
briefly described in a previous Technical Cor-
respondence item (May 1981 QST, p. 43).
This subject has recently come to light as a
result of remarks 1 made on the
Teleconference Radic Network (June 21,
1984). My apologies to those who wrote me
earlier, and to whom | did not reply.
There were questions about the terms “‘vir-
tual ground,”” ‘‘balanced’’ and ‘‘un-
balanced,”” as applied to circuits. Let me
discuss the subject of ““virtual ground.”” An
equivalent circuit for a balanced antenna fed
with a balanced feeder can be depicied as: (1)
a balanced antenna fed by a balanced
generator (with neither terminal grounded)
matched to the antenna impedance; or (2) two
current generators oppositely phased,
(180°-phase difference) each matched to half
of the antenna impedance. If the antenna is
a balanced dipole, neither half of the anten-
na is grounded. The current generators of case
two, which are in series, may be either isolated
from ground or grounded at the series con-
nection. Since the systems are electrically
equivalent, the case with a physical connec-
tion to ground is equivalent to the case where
there is no connection to ground (except for
the advantage that a true ground removes any
dc charge on the antenna). Therefore, the cir-
cuit that has no connection to ground can be
visualized as connected to a virtual ground.

In antenna modeling, the virtual image of
a monopole antenna of an electromagnetic
ground plane (EMGP) loop or of a half loop
can be replaced by a real image, which is the
other half of the antenna. Each half of the
antenna, therefore, is balanced with respect
to a virtual ground, which for the monopole
or half loop corresponds to a perfectly con-
ducting ground plane,

In the balanced T-match ATU of my QST
Technical Correspondence, the real ground
connection is made through the transmitter
side of a bailun. The inductor, L1, does not
have a grounded center tap, but the circuit
is balanced; currents flowing in each half of
the inductor behave as if there is a center tap
connected to ground. Since there is no center
tap, the circuit is balanced with respect to a
virtual ground — as is the antenna.

Components that are suitable for an un-
balanced T-match are suitable for the
balanced version. That is, each seetion of C1
and C2 shouid be 200-350 pF, and L} should
be 25-28 pH, depending on the range of anten-
na impedances to be matched and on the fre-
quency of interest, The larger inductor and
capacitor values are needed to match extremes
in impedance variation for operation on the
160-meter band. The balun, T1, has a 4:1 im-
pedance ratio.

A balanced ATU can be used 1o tune un-
balanced loads without reconnection. Ground
one of the ATU terminals and feed the un-
balanced antenna from the other terminal, A
wide range of balanced and unbalanced
antenna impedances can be matched in this
way. The balun stays cool with maximum
legal input, and the balanced antenna is
properly fed.—John §. Beirose, VEZCV,
ARRL Technical Advisor, 3 Tadoussac Dr.,
Ayimer, Quebec, Canada J9J 1G!

STRAIGHT-LINE FREQUENCY,
ANYONE?

£ I write because of a statement in W4RHZ's
article, *‘Shapes of Variable Capacitor
Plates,” in October, 1984 QST. He says,
“For most Amateur Radio work, we are deal-
ing with relatively small tuning ratios, such
as from 7.0 to 7.4 MHz. In this narrow band,
it is possible to make your own SLF capacitor
by selecting a semicircular-plate capacitor . . .
Draw the general shape of an SLF capacitor
plate onto the rotor and stator plates of your
capacitor. Then, carefully cut or file the plates
to shape.” Let us hope we can rescue some
perfectly good variable capacitors from such
an unkind fate.

The essential point, which neither W4RHZ
nor Dr. Ghirardi in the 1933 “A Radio
Physics Course’ bring out, is that a given
capacitor shape is valid only for the frequen-
cy ratio for which it is designed. This was well
understood in 1933. Example: From a Na-
tional Company advertisement in the 1936
Handbook, **Plate shape is straight-line fre-
quency when the frequency range is 2:1."

Over the frequency range 7.0 to 7.4 MHz,
a frequency ratio of about 1.06 to 1, the piate
shape that would produce perfect straight-
line-frequency tuning is so near to straight-
line capacitance that the eye could hardly see
the difference. Putting it another way, to
cover any of the amateur bands, a tuning
capacitor having straight-line-capacitance
(semicircular) plates will give excellent
straight-line-frequency tuning. Even on the

band of widest frequency ratio, 3.5 to 4 MHz
(about 1,14 to 1), the departure from straight-
line-frequency will hardly be noticed. So don’t
chop up those capacitor plates!

As a matter of interest, nearly all of
National Company’s SLF capacitors were
shaped for a 2:1 tuning ratio. The very
common *““Midline’* or **Centraline’’ plate
shape was most nearly SLF at a tuning ratio
of about 1.65:1. For the standard broadcast
band, with its tuning ratio of 3:1 or even
more, it is very rare to find a tuning capacitor
giving true SLF tuning, although they do
exist. Most broadcast-band capacitors are a
compromise between cost, compaciness and
an artistic dial, and they give crowded tuning
at the high-frequency end.

The discussion of bandspreading that
appears in older editions of The ARRL Hand-
book, at least into the early *70s, is excellent,
and will give excellent results when a straight-
line-capacitance variable tuning capacitor is
used. The one exception is that using a fixed
capacitor in series with the tuning capacitor
to restrict its frequency coverage will upset
the frequency linearity.

One other minor point: If you should get
into a situation where you really do have to
modify the tuning curve of a variable
capacitor, usually only the rotor plates have
to be shaped.—Jim Lomasney, WAGNIL,
2501 Waverly S8i., Palo Alto, CA 5430155

Feedback

& M1 of Fig. 3 in ““Learning to Usec Field-
Strength Meters,” March 1985 OST, page 27,
should be a 0-1 mA meter.

B With reference to the Technical Cor-
respondence column in February 1985 Q3T,
Art Rideout, WAGIPD, points out a fallacy
in the Editor’s Note, page 43, beginning at
the bottom of column 2. Because of its small
wire size, an average RF choke connected in
series with the third (ground) wire of the ac
line would not maintain ground integrity. The
choke, if wound of no. 12 or no. 14 wire,
would be too large for the electrical box, and
in any event the scheme would be a violation
of the National Electrical Code.

[ In the February 1985 QST article, **Six
Winners Emerge from ARRL Antenna Com-
petition,”” information on page 45 should in-
dicate that the size of Robert T. Hart’s loop
is 8 feet in circumference, rather than 6 feet
in diameter.

Errors appear in Fig. 3 of ““First Steps in
Radio,’” March 1985 QST, page 35. The two
transformers should be shown with a 12-0-12
V secondary for T1 (24-V CT) and 18-0-18
V for the T2 secondary (36 V CT). In Fig.
5, page 36, no connecting dot should be
shown at the R1-Dl-transformer lead junc-
tion; R1 and D1 are series connected. Also,
the negative de cutput lead shouid be removed
from the C1-C2-transformer lead junction
and connected to chassis ground.

A In the April Product Review of the Heath
SW-TR00, several words were inadvertently
dropped from the text, The bottom of the first
column on page 45 should read: “*Checks of
components and solder connections revealed
nothing that could cause the problem. Tests
with a signal generator showed ...” B
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Happemngs

Gonducted By Bruce S, Hale, KBTMW
Manager, Regulatory Information Branch

. Cable Televzsmn Deregulatton

. J"hIrd-Party Participation
' 0 ARRL Files Comments on 10 24 and 902 MHz

RF Bio-Effects Rule Adopted;

Amateur Radio Exemption Proposed

The Federal Communications Commission
has adopted a Report and Order that im-
plements the requirements of the National En-
vironmental Act of 1969 that the Commission
consider the biological effects of radio-
frequency (RF) energy when licensing stations
or authorizing RF-emitting equipment. The
action, in General Docket 79-144, will have
no noticeable effect on most amateur opera-
tions; nonetheless, the subject is pertinent to
all radio amateurs. Effective October 1, 1985,
FCC actions, including the licensing of certain
transmitting facilities mentioned below, will
be considered “major actions’’ if the opera-
tion would result in exposure of workers or
the public to high levels of RF energy. The
provisions of the new rule will apply only to
radio and television broadcast stations
authorized under Part 73, experimental
broadeast stations and low-power TV stations
authorized under Part 74, transmitting
satellite-carth stations authorized under Part
25, and experimentai radio stations author-
ized under Part 5.

High levels are those which exceed the
**American National Standard Safety Levels
with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 300 kHz
to 100 GHz' (ANSI €95.1-1982)."' Designa-
tion of an action as *‘major’’ means an ap-
plicant must file with the Commission a
factual **narrative statement’ dealing with
prevention of excessive exposure. The FCC’s

Qffice of Science and Technlogy is preparing
4 technical bulletin for release in August or
September that wilt help licensees comply with
the new rule.

Amateur Radio stations are mentioned in
a Further Notice of Proposed Rulemaking
(NPRM) in the same docket. This Further
Notice seeks comments on whether certain RF
sources should be *“‘categorically excluded”’
from consideration under this new rule, On
page 4 of its Further Notice, the Commission
states, ““ ... we propose to exclude the
amateur radio service from the provisions of
this rule amendment. In comments filed in
this proceeding by the American Radio Relay
League, cvidence was presented that amateur
operations, because of their intermittent
nature and relatively low power levels, do not
normally present a hazard to the public from
RF radiation.”

The Further Notice also proposes exclu-
sions for other radio services. Among them
would be land-mobile, microwave point-to-
point, aviation, marine (other than shipboard
satellite terminals) and certain low-powered
broadcast equipment. Comments on the
Further Notice of Proposed Rulemaking in
General Docket 79-144 are due on or before
June 19, 1985, Any replies to comments must
be filed on or before July 19, An original and
five copies of all {ilings are required and must
be sent to The Secretary, FCC, Washington,
DC 20554,

One of the concerns raised by - ARRL and
others throughout this proceeding was the
adoption or proposal of RF exposure stan-
dards by various state and local jurisdictions.
The League contended that state and local
regulation is largely because of the lack of a
federal standard. The League and other com-
munications industry representatives have
been calling for the issuance of a Commis-
sion policy statement on federal preemption.
The policy statement is necessary, according
to presmption advocates, because state or
local RF exposure standards may adversely
affect operations and public availability of in-
terstate telecommunications services.

According to its Report and Order, the
Commission gave the federal preemption
matter **serious consideration.”” However, it
does “*not believe it is necessary at this time
to resolve the issue of federal preemption of
state and local RF radiation standards,” The
FCC pledged, however, that **Should non-
federal RF radiation standards be adopted,
adversely affecting a licensee’s ability to
engage in Commission-authorized activities,
the Commission will not hesitate to consider
this matter at that time.””

The ARRL’s select Committes on the Bio-
Effects of RF Energy is studying the
Commission’s actions and preparing
recommended ARRL comments for con-
sideration by the League’s Board of Direc-
tors.— W. Dale Clift, WAINLO

CABLE TELEVISION
DEREGULATION PROPOSED

The FCC has informed the public of its intent
to reevaluate and update the rules governing
cable television operation to reflect the cur-
rent state of technology in the cable industry.
In a Notice of Proposed Rulemaking in Mass
Media Docket 85-38, released February 20,
the Commision proposes, in part, to increase
signal leakage levels from 20 to 50 microvolts
per meter at a distance of 3 meters in the
54-216 MHz spectrum. Additionally, the FCC
proposes to preclude local and state govern-
ments from the use of technical standards in
franchising agreements that are more strict
than those specified in bulletins published by
the Office of Science and Technology.
According to a news release, the reasons
for the Commission’s actions include com-

‘Coples of this standard are available fram ANSI,
1430 Broadway, New York, NY 10018, tei. 212
354-3300.
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petition from other video services and
maturation of the cable industry over the past
decade. The news release also stated that
present cable leakage levels were far more
conservative than those for computers, televi-
sion receivers, intrusion alarms and auditory
training devices (Part 13).

The FCC particularly sought comments by
March 29 on the proposed leakage levels at
54-216 MHz because this band is “‘especially
critical because it provides the spectrum
for VHF-TV, FM Broadcast, aviation,
amateur radio operators and VHF land
mobile operations.” ARRL comments oppos-
ing the proposed relaxation of leakage stan-
dards are summarized in League Lines, this
issue.--Katherine Hevener, WB8TDA

MORE ON THE REPEATER-
COORDINATION DOCKET

The moratorium on new repeater operation
imposed by PR Docket 85-22 may be gone,
but the Commission doesn’t want the Docket

to be forgotten. A copy of an undated letter
from Ray Kowalski, Chief of the FCC Special
Services Division, arrived at ARRL Hqg.
recently, Sent by the FCC to ail frequency
coordinators listed in the 1984-85 edition of
the ARRL Repeater Directory, the letter says,
in part: “*We invite you to consider the
matters raised in this proceeding and to file
written comments.’”” A copy of the NPRM
and the Order rescinding the moratorivm
were also sent with the letter.

ARRL Repeater Directory editor Jim
Clary, WBY9IHH, mailed a c¢opy of the
NPRM to frequency coordinators soon after
it was received at ARRL Hgq., but this action
by the FCC indicates that the Commission is
actively seeking, in this proceeding, comments
concerning ways to solve repeater-to-repeater
interference problems. Details on the NPRM
and the moratorium are in the Happenings
column in April 1985 QS7. Copies of the
NPRM may be obtained from ARRL Hq. by
sending a large s.a.s.e. with 36¢ postage.
Comments are due by July 1, 1985—formal



comment requires the filing of an original and
five copies to: The Secretary, FCC,
Washington, DC 20554. Single copies of com-
ments will also be considered.

ARRL FILES REPLY COMMENTS IN
84-960, REQUESYS EARLY ACCESS
TO 24 MHz

On March {2, 1985 the ARRL filed reply
commenis in PR Docket 84-960, the proposal
to allocate frequencies at 10, 24 and 900 MHz
to the Amateur Service on a primary basis.
For details on the proposal, see Happenings,
December 1984 QST. League comments re-
guest expedited implementation of the
24-MHz allocation, given the fact that 44
other countries have already authorized
amateur use of 24.890 to 24.990 MHz. If
some portions of the proposal to allocate new
frequencies to the Amateur Service are
considered controversial, ARRL comments
request that the 24-MHz allocation be con-
sidered separately, in order to expedite
arnateur access to the 24-MHz band.

COMMISSION PROPOSES BAN ON
THIRD-PARTY PARTICIPATION
BY EX-HAMS

In a Notice of Proposed Rulemaking in PR
Docket 85-51, the FCC proposes to amend
Part 97 to specifically prohibit participation
in Amateur Radio communications by anyone
who has had his or her Amateur Radio license
revoked or suspended. Section 97.79(d) per-
mits an unlicensed person to participate in
Amateur Radio communication: “The
licensee of an amateur radio station may per-
mit any third party to participate in amateur
tadio communication from his station, pro-
vided that a control operator is present and
continuously monitors and supervises the
radio communication to insure compliance
with the rules.” Individuals who have had
their amateur licenses revoked or suspended
have taken advantage of this provision. When
Calvin Plageman, ex-WD6DSV, asked the
Commission if he could “operate as a third
party in the presence of a licensed operator,”
Robert Foosaner, Chief of the FCC Special
Bervices Division, replied,

Section 97.70(d) of the Amateur Rufes
allows a licensed amateur to permit a third
party to “participate in amateur radio com-
munication from his station.” This rule
exists to allow persons who are not licensed
Amateur Radio operators to experience the
benefits of this service and to stimulate their
interest in Amateur Radio. Accordingly, it
permits incidental communication by non-
amateurs over amateur stations under cer-
tain very limited conditions. You, on the
other hand, were formerly a licensed
amateur who forfeited the right to operate
an amateur station. Therefore you are not
in the clags of persons intended to be
exposed to0 Amateur Radio by virtue of Sec-
tion 97.79(d). Hence you are prohibited
from communicating over Amateur Radio
under any and all circumstances.

Toe clarify this policy, the FCC proposes to
amend Section 97.114 to state specifically that
the ticensee of an amateur station may not
permit an individual who has had his or her
amateur license revoked to participate in
amateur communications. Any amateur

allowing such an individual to participate
from his or her station would be in violation
of Part 97 and could receive a Notice from
the FCC.

Comments on this proposal are due by May
14, 1985, reply comments by June 17, 1985.
Formal comment requires the filing of an
original and five copies to The Secretary,
FCC, Washington, DC 20554. A single copy
will be considered informally.

MOBILE RADIO BAN DPEFEATED
IN ARIZONA

In February, & proposal was introduced into
the Arizona state legistature that would have
prohibited the operation of mobile com-
munications equipment, including Amateur
Radio equipment, in a moving vehicle.
Arizona amateurs and other users of mobile
radio equipment, including AT&T, responded
quickly to the challenge, and the hill was
killed,

Designated S.B. 1346, the proposed legisla-
tion stated, in part, “A driver of a vehicle
shall not operate a car telephone unless the
vehicle is stationary and at a location which
does not interfere with other traffic. For the
purpose of this subsection, ‘car telephone’
means a device which is attached to a vehicle
and in which sound is converted into electrical
impulses for transmission without a wire and
includes citizen band radios or other similar
mobile radios.”

The bill also proposed to prohibit operating
a motor vehicle equipped with a television
receiver visible to the driver,

The proposed legislation would not have
applied to authorized emergency vehicles,
vehicles operated by an emplovee of *‘a
political subdivision’’ of the state or vehicles
operated outside the boundaries of an incor-
porated city or town. In a letter to Arizona
Section Manager Jim Swafford, W7FF, State
Senator Jack Taylor said the bill would not
come up for consideration in the Transpor-
tation Committee during the current session.

FCC CENSURE-Y CLUB

Fugene Sykes, W4OO—On February (5,
1985, a jury in the U.S. District Court

for the Southern District of Florida returned
a verdict against Fugene €. Sykes in the
case of U.S. vs. Eugene C. Sykes. The U.S.
had brought suit against Sykes to collect a
fine of $550 imposed by the FCC for excessive
power operation in the amateur MNowvice
bands.

Sykes, W40O0, an Extra Class amateur,
was caught operating on a Novice frequency
with excessive power by Commission person-
nel on May 27, 1982, The FCC monitored him
because of complaints that he had been
causing malicious interference to another
amateur operator. Engineers from the Miami
field office and the Ft. Lauderdale monitor-
ing station found that Sykes was operating
with more than 540 watts on a frequency
limited to 250 watts. As a result, the Com-
mission imposed a $550 fine for his willful
violation of Section 97.67 of the Amateur
Rules. Sykes refused to pay, and the Com-
mission referred the matter to the U.S.
Attorney for the Southern District of Florida
to file suit to collect the fine.

The trial in the Sykes case was held in
Miami on February 13 and 15, 1985, with
LiS. District Judge Lenore Nesbitt presiding.
Judge Nesbitt will determine the amount, in-
cluding any court costs, that Sykes will have
o pay.

ARRL ASKS ¥CC TO CLARIFY VEC
“SUCCESSFUL COMPLETION”’
RULES

Under the VEC Program, when a candidate
passes an examination to upgrade, he or she
is issued a Certificate of Successful Com-
pletion. The Certificate allows the amateur
to operate with upgraded privileges until the
new license arrives from the FCC, League
staff have been informed by the Gettysburg
ECC office that the Successful Completion
Certificate is not sufficient to entitle 4 person
to take the next higher class of license
examination. A candidate must either wait for
his or her new license to arrive before testing
for a higher class license, or retake the element
already passed, as well as the examination for
the higher class of license.

A letter from ARRL Legal Counsel Chris
Imlay, N3AKD, dated March 15, asks the
FCC to clarify this situation. When the FCC
gave amateur examinations, the Interim
Operating Permit was sufficient evidence
that a candidate held the class of license
shown on the permit, The letter states in part,
“It would not seem that one who earns
upgraded privileges should be denied the
ability to further upgrade his/her license
class because of administrative delay in
issuing a permanent license to that individual.
Rather, the Successful Completion Certificate
should do what it purports to do—offer
evidence that a person has passed the exam
elements for the class of license shown on the
Certificate.”

FCC CHICAGO DISTRICT OFFICE
MOVES

Effective March 4, 1985, the new address for
the FCC Chicago District Office is: Park
Ridge Office Park, Room 306, 1550 North-
west Highway, Park Ridge, IL 60068, The
new telephone numbers are 312-353-0195 and
312-298-5171 for a recording. The Chicago
District Office will share this location with the
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William F. Fenn, N4TS, latast $1000 contributor -
to the Goldwater Schelarship Fund.

Be a Confributor to the Goldwater Scholarship Fund

Here's your opportunity to thank Barry, K7UGA, for his long-term staunch support of the
Amateur Radio Service and to let him know of your appreciation. Send in your contribution

now.

1f your contribution is $25 or more, we will list your name and call in QS7, If your contribu-
tion is $100 or more, in addition to your name and call appearing in QST, you will receive 2
signed photograph of the Senator, suitable for display in your ham shack. And for contribu-
tions of $1000 or more, in addition to the above, we'll put your photo In Q8T

We welcome all contributions, regardless of size. Please help us achleve our goal of
building an endowmant sufficisnt to fund the Goldwater Scholarship in parpetulty. What
better way to honor a great amatsur, a great statesman and a great human being? Flease
make your check payable to the ARRL Foundation Goldwater Scholarship Fund, and send to
ARRL Foundation, 225 Main St., Newington, CT 06111,

Recent contrlbutors of $25 or more Include the Keystone VHF Club.

Regional Office. Public inquiries concerning
telecommunications matters, complaints of
electronic interference and schedules for radio
operator examinations should be directed to
the above address. Office hours are § A.M.
to 4:30 P.M. local time.

JOIN THE ARRL “ALL-RISK"” HAM
RADIO EQUIPMENT INSURANCE
PROGRAM

A special enrollment period is in progress until
June 1 for the ARRL “All Risk’* Ham Radio
EBquipment Insurance Program. All ARRL
members may enroll with guaranteed aceep-
tance regardless of any previous loss
experience.

Insured equipment and accessories are
covered for loss because of theft or damage
caused by fire, lightning, collision, short cir-
cuiting or other electrical problems, tornado,
floods and other natural calamities.

Coverage is extended to include equipment
at home, in the car, or at a Field Day or
Hamfest site, Furthermore, if new equipment
valued up to $1000 is purchased or acquired
during the policy year, that equipment is
covered at no additional cost until the next
renewal of the policy. Loss or damage to
antennas, towers or rotors is not covered.

The most outstanding feature of the
program remains the cost. This comprehen-
sive insurance program can be purchased for
an entire year for only $1 per $100 of replace-
ment cost value, Other policies on the market
can cost up to $8 per $100 of replacement
cost, with an added premium for mobile and
computer equipment.

Complete details about the coverage pro-
vided by the ARRL ““All-Risk’” Ham Radio
Equipment Insurance Program will be sent to
League members. Simply write to ARRL
Insurance Program, Information Services
Department, ARRL Hq., 225 Main St.,
Newington, CT 06111. To save time, an
application is provided on page 161 of this
issue. Simply complete the short application,
and mail it with your first annual premium
check to the ARRL Insurance Administrator:
Albert H. Wohlers and Co., ARRL Group
Insurance Plans, 1500 Higgins Rd., Park
Ridge, IL 60068, tel. 312-698-2221.

ROBERT YORK CHAPMAN, W1QV,
STEPS DOWN AS ARRL
FOUNDATION PRESIDENT

At the annual meeting of the ARRL Foun-
dation in Hart{ord this past January, Robert
York Chapman, W1QV, for health reasons,
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declined to run for reelection as President of
the Foundation. Mr. Chapman has served the
League as New England Division Director
from 1965 to 1975 and as founding President
of the ARRL Foundation. He will continue
to serve the Foundation as industrial director.

ARRL Midwest Division Director Paul
Grauer, WEFIR, has been elected to the office
of Foundation President. Paul is a [ong-time
League Director and supporter of the
Foundation.

In other issues, the Foundation Board
authorized a grant of $10,000 to AMSAT as
matching funds for the AMSAT Phase III-C
satellite launch fund. The Board welcomed
new directors Tom Frenaye, K1KI, and Linda
Ferdinand, N2YL, ARRL New England and
Hudson Division Directors, respectively.

Chapman Elected President Emeritus

In a separate move, the ARRL Foundation
Board elected Robert York Chapman,
WIQV, to the office of President Emeritus,
in recognition of his outstanding record of
support for the Foundation and for Amateur
Radio—Richard Palm, KICE

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Southern Texas,
Colorado, San Francisco, Sacramento Valley,
Los Angeles, Georgia, West Virginia and
Washington Sections: You are hereby
solicited for nominating petitions pursuant to
an election for Section Manager. Incumbents
are listed on page 8 of this issne.

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

Petition forms (FSD-129} are available on
request from ARRL Headquarters, but are
not required. The following form is suggested:

(Place and date)
Field Services Manager, ARRL
225 Main St., Newington, CT 06111

We, the undersigned Full members of the
... ARRL Section of the . .. Division, hereby
nominate as candidate for Section
Manager for this Section for the next two-year
term of office
(Signature ... Call ... City ... ZIP ...}

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class or
higher, and a Full member of the League for

a continuous term of at least two years im-
mediately preceding receipt of a petition for
nomination.

Petitions must be received at Headquarters
on or before 4 P.M. Eastern Local Time, June
7, 1985,

Whenever more than one member is
nominated in a single Section, ballots will be
mailed from Headquarters on or before July
1, 1985, Returns will be counted August 20,
1985. SMs elected as a result of the above pro-
cedure will take office October 1, 1985,

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for & two-year term begin-
ning October 1, 1985.

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

Vacancies in any SM office between slec-
tions are filled by appointment by the Field
Services Manager.

You are urged to take the initiative and file
2 nominating petition immediately.
Richard K. Palm, KI1CE
Field Services Manager

REPEAT NOMINATING
SOLICITATION

Since no petitions were received for the
Kentucky Section by the petition deadline of
December 7, 1984, as a result of notices in
the October and November ST, nominating
petitions for this Section are herewith
resolicited, See the above notice for details
on how to nominate,

SECTION MANAGER ELECTION
RESULTS

The following Section Managers will begin a
two-year term of office July 1, 1985:

Uncontested

Maryland-DC—John Barolet, KJ3E

New Hampshire—Willlam Burden, WBIBRE
(W1NH withdrew his two petitions in favor
of WBIBRE)

Rhode Istand—John Vota, WBIFDY

San Joaquin Valley—Charles P. McConnell,
WeDPD

SECTION MANAGER APPOINTMENT

In the Santa Barbara Section, Byron W.
Looney, K6FI, has been appointed 1o complete
the term (until December 31, 1985) of Emest
L. Kapphahn, WB6HIW (resigned).  ME¥D



AUDITED ARRL FINANCIAL STATEMENTS RELEASED

The audited financial statements reprinted below set forth the League’s financial condition as of December 31, 1984, as compared
to a year earlier. The statements show an after-tax net gain of $61,866 on total revenues of $6,684,493 for the calendar year 1984,

The financial statements and supplementary financial information will appear in the 1984 Anmual Report, which will be available
in May. Affiliated clubs that return the request form sent to them in April will be receiving a copy of the Annual Report as soon
as it is received from the printer; members may obtain a copy for a §1 postage and bandling fee.

CHE FIRANCIAL PLAZA
HERTFOAD. CT W03
HOA23 4800

February 27, 1985

Te the Board of Diractors of
The American Radic Relay League,
Incorporated

In our opinion, the accompanying balance sheet and the relaged
statements of revenuas mmd expenses and changes in general fund
balance #nd of changes in finsncial position present fairly the
financial positicn of The Amewxican Radic Relay Lesgue, incarporaked
at December 31, 14984 and 1983, and the resultz of itz ocperatlions
and the changes in its general fund balacce and of changes in its
financial position for the years them ended, in conformify with
gemerally accepred accounting principlea consistently applied. Our
exaninations of these statemenrs were made In sccordance with
generally accepted suditing standards and accordingly included such
tests of the accounting records and such other auditiag procedures
a3 we conglderad necesgary fn the elrcumstances.

{ur examinatlons were asde for the purpose of forming an
opinion on the besie Einsncfal statements taken as a whole.
Schedules I = YI are presented for purposes of additional mnalysis
and are not a required part of the baslc financfal stztements.
Such informatien has been subjected to the auditing procedures
applied in the examinntion of the baplc financial statements, and
in our opinion, 1s fairly stated in all material respects in
relation to the basic finsncial statements taken as a whole.

A IR A

THE AMERICAN RADTO RELAY LEASUE, INCORPORATED
BALANCE SHEET

Decenbey 3]
—mm o - Imr—

Asmcta

Current assats:
Cash and short-term investmencs
(inefuding time degosiu of 3100,000
in 1984 and $220,000 in 1983)
Aceounts Recelvable (lese allowance
£2r doubtful accounts of $26,500 in

§ 1,065,693 & 943,350

1984 and 1983) 467,093 419,506
Mye from brokers for securicles sold - 15D ,000
Accrued Interept Tecelvable 40,327 52,354
Inventories 241 659 235,188
Prapaid exgenseu 49,133 38,464
Bue from life wembersblp assets - 179,516

Total current asects 1,863,905 2,073,387
Life nembership sesets:
Due from (to] current operations 47,915 {179,516}
Aceryed foterest receivable 84,085 104,26
Marketable securities, ar cast 31,643,013 3,794,753
Life nevbership plaques 5,093 4,216
3,783,127 3,723,719
Regular porrfolio markerable
securitias, at copn. 1,199, 367 673,356
Fixed asaars:
Land and Buildings 1,154,093 1,148,930
Furniture and equipment 1,041,370 947,295
2,215,463 2,091,22%
Aetumulated depreciacion (1,060,653 r831,401)
1,154,810 1,253,824
Other azselts 45, 114 4% 980
Total essets 3 8,046,325 5 7,717,261

See accompanyiog notes to financial statemente.

THE AMERICAN RADIC RELAY LEAGUE, TINCORPORATED
BDALANCE SHEET

(Continued)
— Decesber 31 _—
1584 fﬁﬁ:‘.
Lishilities and General Fund Belance
Current liabilities:-
Accounts payable:
R. R, Donnelley & Scns Company 4 284,484 & 41,772
Other 178,034 109,438
462,518 201,210
Accrued liabilities 313%,346 254,604
Dua to brokers for securities purchased - 257,130
Deferred memberahip fees and
subgeriptions - current portion:
Life memhers 324,258 298 BO2
Terw members 1,152,887 1,20%,174
Current portion of mortgage note
payahle 29,571 16,970
Income tax payable 86,892 716,156
Tue to life mewberghip assetx 47 935 -
Total current liabiiities 2,442 409 2,460,045
Deferred memhership fees and
subgeriptions - pon-current partion:
Life menbers 3,458,869 3,353,036
Term members 320,473 112,536

3,779,952 1,465,872

Mortgage note payable 37,903 £7,479

Loan payable 36,500 36,500

Reserves:
Far premetien of amateur radio
aver geag 5,594 5,594
Far Colorado Conventlion Fund 5,471 5,177
For Project Goodwill 20,136 20,219
For H.P. Maxim Award 21,158 21,571
52,454 52,561
General fund balance 1,697,708 1,635,103
General fund balance and reserves 1,750,367 1,687,664
Total liabilities and geonersl fund
balance and reserves £.8.006.03 L1.717.261

See accompany{ng notes to financial mtatements.

THE AMERTCAN RADIO RELAY LEASVE, INCDRPORATED
STATEMENT OF REVENUES AND EXPENSES
ARD CHANGES IN GENERAL FUND BALANCE

Yenr ended Decesber 31,

Revenues:-
Publications:

Advertising-QST magazine $ 1,975,111 § 2,071,876
3T newsdeslers gales 142,779 133,188
tandard Aandbook salex 541,861 416,289
Booklet sales 573,627 539,133
Booklet advertising seles 16,929 14,371

Tune in the Warld salss 134,023 125,676

Tone {n the Uorld advertising sales 10,2146 12,425
Call Directory sales 93,575 68,993

QEX Income 18,011 14,414

ARRL Letter 16,806 18,845

3.524 740 3,615,210
Other:

Hembarship dues (inc¢luding membership
subgeriptions to QST magarine) 2,776,554 2,766 ,B88

Mexbershlp supplicx sales 138,004 131 4

Intersst, dividend and royalty incoma RDR 144 184,932

Revenue from donated equlpaent,

waterials and supplies *22,533 -
Increase io cash survender velue of

11fe insuraence 2,134 2,225
Contributions 1] 4,021
H.P. Matim and other awards income 500 19,375
Cagh discounts raken 4,485 3,182
Overgeas QSL service incone 26,250 31,911
Galn on gale of investments 4,638 19,663
Legal defense contributions - 1,602
Exaxination fees 17,736 -
R5GE membership duss 1,723 =

3,203,381 3,16%,269

Tatal zevenmes before deductions 6,728,121 6,580,479
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Deducticons from revenues:
Dizcounte allowved
Exchange end credit coxd gollectlon
sharges
Saleg returni end allowsnces

Toral deductiond from vevenues

Tatal wewenues, net

Cxpenges;
Operating expenssx
Administrative expenses - ather
expenges authoxized by the Board of
Directors

R,41% 37 ki
19,758 17,830
15,451 16,490
43,628 71,764

6,684,493 £,508,715
6,199,343 5,685,456
136,392 300,760

Total expenses

Exsess of revenues over

$.935,733

5,998,236

expenges befare income tax 145,758 513,479
Income tax on unrelated business incowme {86 ,892) {(211,40%)
Excess of revenues over sxpenses 61,866 Jak,070
Genern) fund balances

Beginning ef year 1,635,101 1,353,604

Keserve for H.P, Maxis Award T8 (20,5712

End of year $.la897.708 £ 1.630.003

See acrompenying motes to financial statements.

THE AMERTCAN RADIO RELAY LTAGUE, INCORPORATED

STATEMENT OF CHANGES IN FINANCIAL POSITION

Financial resources were provided by:-
Fxcess O revenues aver expenges
Add (deduct)} income charges (credits)
not affecting working capital:
Depreciation
Liecxeaze 1o regerves
Incremse in cash surrender velue of
1ife insursnce

Working capital provided by
operations
Irerease In deferred membership
fees and subgeriptions ~ non-current
portion:
Life mexzbers
Tern seabers

Total

Financial resources wepe uged far:
d1tlons" to Turnltura mnd equipment
Redustion in noo-current porrion of
noTkgage noke pavable
Increase in life meabership assers
incrense in marketable securities
Decreaze ln deferred menbership
fees and subscriptions - non-current
portion:
Tern wembers

Becrease in working capital

Changes in comppnentg of working capiisl
Tnereasa {decresse] in current asgely;

Gash and phort-towm investments
Accounts receivable, nen
Thie Evom brokers for securities saold
Accrued interest receivable
Inventories
Prepaid gxpunszes
fue from life membership assets

Total

Year ended Deceaber 31,
T I98& . 1983

{Increase} decreage in curvent lisbilivies:

Acgounts payable
Acerged liabilities
Due £o brokers for securities purchased
Deferred wembership fees mnd
subacriprions - current portion:

Life menbers

Term members

Current portlon of mortgage mute pavable

Income tax pavable
Tue to life membership asaets

Decreaxe in working capital

$ 61,866 § 302,070
240,472 212,527
t102} {2,534)
(2,134) (2,226)
300,102 509,837
105,833 253,821
207,937 -
613,877 783,638
140,720 197,165
78,573 26,970
58,408 289,394
526,011 88,199
- 185,469
155,712 787,197
S{L41.B60) § (24839
5 117,343 . $(305,634)
47,587 43,24
£15n,000) 150,000
(12,029} 19,674
6,471 (38,114)
10,487 16,259
(179,514} 179,516
159,477 64 94T
(261,308) 237,550
(83,742) §122,0a1)
157,130 257 ,130)
(25,456 (7,020)
59,247 17,448
£21,603) {2,376}
129,264 (6,777)
{47,933y _ 5L,R7%
17,637 (88 .486)
505,800 £.23,539)

See accompanying notez to financial xtatemeots.

THE_AMERTCAN RADTO RELAY LEAGUE, TNCORPORATED

NOTES TO FINANCTAL, STATEMENTS

NOTE 1 - SIGNIFLCANT ACCOUNTING POLICIES:

The American Radio Relay league, focorporated {the League) iz a
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not-for-profles, cax-exespt crganization formed to pramete {nterext
ir amateur radic communication and experimentation. The Lengue
publighes dncuments, books, wnugarines, newkpapers and pamphlets
necessary of lneddental to Lok purpose.

The following 1s a summary of significant sccoonting pollcles
conasistently fol%wed in the preparation of the League's financial
statements. Certain reclessifications of 1983 amonnts have heen
pade to enhance comparability wich the 1984 presentation.

iocome Recognirion

& portion of the revenue from mesbership fees auwd subscriptions
applicable to aegqulsitionm cogcs Le recoguized et the time the
memberships and aubserxiptions are received. The remaining por-
tion ig ineluded In wevenues onh the wktralght-line basls ratably
over the epplicable wemberghip or subscription veriod.

The Lengue recagnizes Income on donated tapital baszed ¢n the
faly warket valge of the ftem st the dute of donatlon.

Deferred Life Membership Feex

By-lawe of the League provide fur = paid-up lile sembersghip in
the League wupon payment of & tee af twenty-five timea Che
annual dues rate. Life mewhership fees received are deferred
atrd invested to produce Iipcome to defray the rost of servicing
1ife members, Deferred Life membership revenues are amartized
te current veveoues and fundg are transferred fo uurremk
operationg based on a rate designed to uifser the costs of
servicing the life membership.

Income Tax

The League iz required to pey federal income tax on unrelated
buainess income. Such Lheome !s dertvad primarily fyom ner
incowme earned on advertising placed In itz Q8T Magagine.

Investments
Marketable gecurities are esarriad st cost.
Irventories

Inventorier ere carried st rhe jower of cogt or searker, cost
being determined uging the firsk-in, first-cut sethad.

Fixed Arzeots

Fixed agsets aré reeorded at cort. Uepreciation is cdmputed on

the srreight-line pethod for aesats purchased prior te January

1, 1981,  Por acuets purchazed after that date, an mecelerated
depreciation wethod is wased. #uildings aro depreciatod over a

40 year life. Furniture awl equipment are Jepreciated nver
their useful lives racglng froe 3 oo 20 yaars,

HOTE 2 - IKVENTORTES:

inwmtories ure conprlsed of the follfawing:

Neesmbpr 11 _

T

Standard Handhooks L1848 F 0 51,541
Baokiats an, 10 112,465

E2s

Tune in the Warld baaklers 19 708
Membership wupplies ] 288

Laibl gse 3 g5, TRE

ToHY

Life membership

portfnlio O5,AR3.02%  § 3,384,485 0§ 3,744,751 § 1,447,748

Regular paxtfolio 1,199,367 7,204,087 571,156 Tk H9E
S BE2 380 8 4 630 167 & & LHX 1DD 4 il

Investmenta are copprized of rhe following:

. R N 1433

prz13 HHTke] T AATRAT
Bankera' Accuptances & 379,812 & _ . -
Certificetes of
deposlt 435,000 485,000 4 50,000 % A, 000
ereferred stocks 207,347 10 340 207,147 135,525
Coron atocks 46k Y1 asT 581 116, 59y 169,071
Corparate honds 1,548,711 1,334,500 1,494,548 1,448,228
GoVernment ageacy
and other isaues 1,827,955 1,812,202 7,175,617 1,149,867
Other investments 27,194 23,194 - -

S ho862 2RO & A 629 167 5 4,468,109 5 4,132 643

The (decreasel i{ncrease i wwrealined deprecistion In the marker value
of (ovestment gecuritiea for the wyaprs epded Necember 33, 1984 sno
1983 uas $0104,253) and $56,135, vespeckively.

HOTE 4 - LONG-TERM DEBT:

On Mareh 3, 1977 the League signed o $375,000 =mortgage note
paypble bearing intercst at 3.i5%, the proceeds of which were used
to Fflamee % huilding addition. The oote is secured by preparty,
tyullding and relatod mquipment havioxr a net bowk walue of
51,154,830 at December 31, 1984, Monthiy installmenta are $2,852,
including iocerest through Mareh 1, 1937, Eequived prineipal
peyoents ace $29,573 in 985, $32.428 {n 1986 and $%,677 In LORY,

HQTE S - LIFE MEMBERSHIP AS!

IE TO TURKE

DNt

As of hecember Y, 1684 and 14983, 11Fe memherghlp asssts in=
cluded ($47,935) and $179,516,; vaspectively, {due tuo) advanced froa
the League' g operaring funds.

Regetves are rstablished for purposes specified by donars o



the Lengue's Baard of Direeters, $uch reserves are aduinistered by
designited officinls of fhe Loague in accordance with the direec
tlone of the danots ot Bosrd of Directors.

(374
prrometfon For For Far
af amakeny Colersdn Por OSIAR H.P.
radio Comvention  Projeck Statfom Haxim

o¥eraCes Fund Googwill Construction  Award
Balnnce,
fecember 51, 1982 % A 0V8 5 &,84p § 21,418 § 1,027 § 1,000
Contributiany 20,511
[neome waried TR 8
Expenditures {481 11,207) (1,238
Ha Lance,
December 31, 1983 5,544 5,177 HLne - 21,871
Lneome earned 194 1,226
Expenditures . (B _11,53%)

fial ance ,

Decerber 31, I9B4 5 5 594 ERETETA 520,105 5. S.20.28%

NOTE 7 - PENSION PLAN:

The League had a noncontributory group anoulty retlrement plan
which covers full-time eaployees., The Loague's policy 18 to fund
pension cost aecrued. The total penslon expense for 1954 and 1943
wus $188,400 and $168,765 respectively, which included amortization
of past. zervice cost over # 30-yesr period. Acoumelated plan
benefite ar of Jupe 1, 1984, the most rexent actusrial valoatlon
data, are as follows:

Actuprial present value of accumulated
plan benefita:

Yested $ 2p6,596
Nom Veated 138,79%
§.405,335

At June 1, 1984 end June 3, 1983, ner askecs avallable for
plan benefits at contract wvalue {as reporced by the insurer,
including %171,782 in 1984 and $156,382 in 1981 payable fo the
ingarer by the Leusgue) are $330,741 snd $161,B74. ‘The anwumed rate
af recurn used in determining the accuerial preseat value of accum-
ulated plan benafite wug 7.5% in both 1984 and 1983.

ROTE B - DEFERRED LIFE MEMBERSHIP FEES:

The following is & summary of deferved life memberghip fees and
subscriptions activity:

December 31,
1

pELE]
Curreat portion $ 325,258 5 298,802
Nop-current partion 3,458,869 3,153,016
Tatal $. 3,783,127 53,651,838
Beginning balance $ 3,652,838 § 3,390,997

Addiriane:
Meobership fees received 85,5993 264,038
Iavertment income 359,730 337,039
434,823 6031 ,077

Deduccions:
Net transfer to revenue 298,692 294,661
Administrative Expenses 4,842 45,575
303,536 340,236

Call directoxry expenszes

QX production and other tosts _
ARRL Letter

Packer radle newsletter

Salaries

Menberghip supplies

Pagtage

Forwarding expanses:
QST subscripticons
Q5T pewndealers
Other publicatians

Telephone and :elegraph
Office supplies end expenses
Genera] expenses

Leboratory eapenses

Legal and profemsional fees
Statlonery, printing sd forms
Promotion and support

Payrell provessing expense

LIght, heat and water

Eaployee insurance snd pensfon costas
Qther employee expenses

Ineurance

inkerest expense

Temporary emplavees

Travel expenses:
Business
Measbership conracta
Overseas

Auzonobile expenses

Building maintenance expenses
Property taxes

Payroll taxes

Sales and use taxes
Depreciation

Awards

Headquarters station expenses
CKRL Hesdquarters expenses
Provisfon for doubtful accounts
Electronic dats processing
Unerployment compensation
QOverseas QSL service
Dintribution of fllme

Coxputer supplies and maintenance
Dues - region 2 and 3

House sdvertizing preparation
Miscellmmeocus

Produet review

Subscriptiong

78,314 50,402
11,064 13,262
18,526 127143

g1l -

1,666,872 1,532 856

2,068,313 1,892,765
49,941 49,010

186,455 156,468
241,66 913,408
2,552 71361
157,218 151,790
446,036 471,539
51,614 57,224
145,707 128,435
N 6,355
73,201 12,126
152,278 0,950
203,816 175,994
3,599 834
1,060 2,497
55,925 54,020
275,876 256,820
26,697 -
15,351 16,236
9,807 12,176
24518 :
46,717 46,513
46,501 38,619
52337 14926
9% ,555 100,058
652 1,223
66,895 AR, 541
51,495 47,719
181614 115,289
1t #0
240,411 112,527
12,958 10,48
9,389 5,698
20,986 14,978
16,189 19,486
845 4,752
134 2,884
27,397 32,384
4,987 5,526
23,109 75,427
75,370 2
$1) 14,503
6,423 -
4,084 -
2,301 -

& 43 § 5,585,486

ADOTTION TRFDRMA

SCHEDULE IT
ORHATTON

THE AMERXCAN RADIO RELAY LEAGUE, IKCORPORATED

ADMINTSTRATIVE INPENSES « OTHER EXPENSES AUTHORIZED BY

THE BDARD DF DIRECTORS

Division Divecturs expenses:

Year ended December 11,

1984 1983

Ending halance £.3,783.027 % 3,651,838 Atlancie % 4,058 5 7,991
Canadian 6,688 7,928
coitad LA

- v REOLA » »

NOTE 2 - RELATED PARTY: felta 13081 233

The Canadien divisfon of the League ir Incorporated as the .

Canad ian Radio Relay League {CRRL). as’;'lha epe:‘atlzpns ol CRRL are Em:;ﬂuke& 3’;2& 5:'2;51‘

reflected in the League's financial statements. CRRYE collects Hidwest ’,9?' 5:000

membership and subseription fees and sclls League publications. New England 4,835 7,803

The procesds from theee activitles are remitted directly by CRRL to Rorthweskern 11,143 9628

the League. [or the gears ended December 31, 1984 and 1983, the

League incurred §20,386 and $19,97R respectively in expeases pacific 1,996 2472

pertaining to the operation of CRRL's Headquarters in Canada, On foanoke 5,314 8,423

February 7, 1985, the Leogue made a 310,000 interest free loan o Rocky Mountain 4,952 3,435

CRRL for the purchase of equipment to facilitate rhe transition of Scutheastern 7,759 5,890

CRRL from a divisiom of the League fo an sutonamous corporation. Southwestern 4,884 7,9%4

la 1985, CRRL begon purchasing League publications for the purpose West Guif b ,456 6,224

of reselling them Lo its members.

949,115 9R 356

Board of Directors meetinga 51,299 51,215

Executive commlttee 16,250 12,361

President's exzpenses 19,517 149,555

Dther committess 6,365 4,692

Advigory comsictees 1,045 a4

Nution?{ tyaffic system 7,656 9,021

I‘Jfficerﬁ; gxpensen 1?,;%‘; 21,231

strengthening CRRL N 2,040

SCHEDULE 1 Hembership affalrs copmitres 4,933 %,521

4DDITIONAL IRFURRATIUN Managemeat saad finance commitree 11,614 9,640

Plans and programe commities 222 6

THE AHERICAN RADID RELAY LEACUE, TNCORPORATED Q5L Manager expense 1,531 2,106

OPERATING EXPENSES Ad hoc committee on blologleal effacts 1,099 1,129

pigital Comunication Committee 10,447 5,054

Year ended December 31 Section level ewpenses 47,792 55,122

B T p— 7 Compitiee to study monitoring and
Iicensin¥ activities 1,601 2,486
Publicatlons: Forward ?lanning il:ﬂm:itl:eu- W27 3,574
Q5T magxzine 31,157,275 & 1,107,47% New Orlesns World'ms Fair 3,720 -~

Standard handbook 170,021 113,034

Booklets 172435 174 047 5.036.307  L.09.780
Tune in the World production copts 34,071 48,147
Advertising productieon copte 13,704 12,3%

4
Advertising production costs credies (1,111} (8,654)

May 1985 53




Moved and Seconded ...

The following is a vorrection to Minutes of Executive
Comnittee No. 416, November 19, 1984

Minute 4 is amended by deleting the text and
substituting therefor the following:

4) Mr. Sumner and Mr. Imlay were excused from
the room, at 2:20 P.M. Mr. Price continued in the
Chair and Mr. Nathanson acted as recording secretary.

Mr. Metzger reported, as vequasted in Minute 81 of
the Second 1984 meeting of the Board, for the Manage-
ment and Finance Committee.

in response to the charge of the Committee of the
Whole, Mr. Price distributed copies of the evaluation
prepared of the performance of the Ceneral Manager
for 1984, Alter extensive discussion, Mr. Price further
distributed copies of a report he had previously sub-
mitted to the Management and Finance Committee,

On motion of Mr, Turnbull, it was voted to adopt
the Report, resulting in a salary adjustment for the
General Manager effective January 1, 1985 and in a
further charge to the President and Management and
Finance Committee to repeat the evaluation process in
November 1933,

Next, Mr. Metzger outlined the necessity of addi-
tional funding for the Management and Finance Com-
mittee in view of the relocation study for which
preliminary plaoning must soon begin. On motion of
M. Milius, &t was votad that addittonal funding of no
more than $7500 is allotted to the Committee.

At 3:00 P.M. Mr. Sumner and Mr. Tmlay rejoined
the mesting, and Mr, Nathanson departed, owing to
travel commitroents. Mr. Sumner resumed as recording
secretary,

MINUTES OF EXECUTIVE COMMITTEE
No. 417
March 23, 1985

AGENDA

1. Approval of Minutes of November 19 mesting,
2. FCC matters
2.1 Report of the Fresident and Secretary on re-
cent meetings with FCC personnel
2.2 ARRL position with respect to MM Docket
MNo. 85-38, cable-television leakage standards
2.3 ARRL position with respect to PR Docket
No. 85-51, third-party patticipation in amatenr
communications
2.4 ARRL position with respect to PR Docket No.
85-21, proposal to Jeave the waiting period between
examination attempts to the discretion of the VEC
2.5 ARRL position with respect to PR Docket No.
85-23, amendment of Part 97 to conform to Part 2
Table of Frequency Allocations
2.6 Review of reply comments in PR Docket No.
84.874, radiolocation at 1.9-2.0 MHz
3. Local antennasRFI matters
4. TARU matters
4.1 IARU Proposal No. 180, concerning the ad-
misslon of the Kuwait Amateur Radio Society
4.2 IARU Proposal No. 181, concerning the ad-
nisston of the Brooel Amatewrr Radio Transmitting
Society
4.3 Plans for joint meeting of ARRL Board with
[ARU Region 2 Executive Committes, in Hartford,
July 27
5. Recognition of new Life Members
6, Approval of conventions .
987' Date and place of meetings for the remainder of
1985
8. Affiliation of clubs
9, Report on other Board action items
10. Discussion of enhanced Novice privileges, with
Travis Brann, WASRGU, of Kantronics, representing
Amateur Radio industry
I1. Progress report on Development Program
12. Minute 90, October 1984 Board Mesting (EC
study of ARRL'S spectrum-management activities) and
preliminary discussion of ARRL position with respect
to PR Docket No._ 85-22, relative status of coordinated
and uncoordinated repeaters
13. Other business

Pursuant to due notice, the Executive Committee of
the American Radio Relay League, inc., met at 9:02
AM. Eastern Standard time, Saturday, March 23,
1985, at the Marriott Hotel, Betbesda, Maryland.
Present were President Larry E. Price, W4RA, in the
Chair: First Yice President Leonard M. Nathanson,
WERRC; Executive Vice President David Sumner,
KEZZ, Directors Thomas B. J. Atking, VE3CDM, Paul
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Grauer, WOFIR, William 1. Stevens, W6ZM, and
Hugh A. Turnbull, W3ABC; and Secretary Perry
Williams, WiUED. Also present were Directors Mary
Lewis, W7QGP and Edmond A, Metzger, WIPRN,
Vice Director John C, Kanode, N4MM, and Counsel
Christopher D. imlay, W3AKD.

1 On motion of Mr, Stevens, the Minutes of the
Movember 19, 1984, meeting were approved =y
amended by the Secretary.

2.1) Mr. Price reported on a series of meetings
between ARRL and FCC in the previous three days,
He and Mr. Williams had visited Chairman Mark
Fowler, Commissioner Dennis Patrick, Field Opera-
tions Buregu Chief Richard Smith, Private Radio
Bureau Chief Robert Foosaner, Chief Scientist Robert
Powers and Special Services Division Chief Ray
Kowalski. Among the subjects covered was the
League’s study of feasibility concerning ARRL
assistance to FCC in the issuance of callsigns as initiated
by Minute 52, ARRL 1985 Annual Meeting. Follow-
ing the report, on motion of Mr, Stevens, it was voted
that the study of this issue be continued, looking toward
the preparation of recommendations to the Second
Meeting of the Board in July.

2.2) The Cammission recently released a Motice of
Proposed Rule Making, MM Docket 85-38, which pro-
poses to (1) delete technical mles governing the quadi-
ty of television pictures and (2} ease leakage restrictions
in the 54 to 216 MHz band from the present limit of
20 microvolts per meter at 3 meters to 50 microvolts
per meter at 3 meters, a standard presently applying
to home computers. On motion of My, Craver, it was
voled that the League file, by the deadline of March
29, comiments regarding the second issue in the Docket
only, in opposition to any easing of the leakage
restrictions.

2.3 Next, the Committee discussed the Natice of
Proposed Rule Making in PR Docket 85-51, which pro-
poses to prohibit third-party participation in amateur
radio by any person whose license has been revoked,
is under suspension, was voluntarily surrendered in fien
of disciplinary action or who is under an Order to Cease
and Desist. On motion of Mr. Stevens, it was voted to
file comments expressing ARRL’s support for the
proposed rule.

2.4} The Committee then discussed the Notice of
Proposed Rule Making in Docket 85-21, which would
leave the waiting period after amateur examination
failure up to the VEC. It would also continue to re-
quire public notice of an examination opportunity only
for those sessions that would serve five or mare ap-
plicants. On motion of Mr. Grauer, the Commirtee
ordered that commenis be filed asking the Commission
0 require a waiting period of 27 days after failure, and
to require advance public notice of every examination
opportunity (even those serving a single disabled person
at his home} in the interest of preserving the integrity
of the system,

2.%5) Following discussion of FCC's proposals to
grant amateurs access to the microwave bands in PR
Docket 85-23, on motion of Mr, Stevens, it was voted
to file comments urging the Commission to implement
the planned aliocations as soon as possible, but to con-
title our opposition to footnotas placed against the [0-
and 24-GHz bands and against the 220-MHz band
which would reduce the status of the Amateur Service
relative to other services in the band.

2.6) The Commitiee reviewed a draft of Reply
Comments in Docket 84-874, FCC’s proposal to add
a primary allocation of 1.%-2.0 MHz to the nongovern-
ment radiolocation service rules in Part 90, and. on
mation of Mr, Turnbull, authorized a filing of reply
comments along the lines presented in the draft.

3) The Committee reviewed the report of Counsel
on local antenna and radio-frequency-interference
ratters.,

4.1} On motion of Mr. Grauer, the vote of ARRL
was cast in favor of admitting the Kuwait Amateur
Radio Society into membership in the International
Amateur Radio Union ([ARU},

4.2} On further motion of Mr. Grauer, a similar
vote was cast in favor of the Brunei Amateur Radio
Transmitting Society’s membership.

4.3) The Chair announced plans for a joint
meeting of the JARU Region 2 Executive Committes
with the ARRL Board of Directors on July 27-28, 1985,
immediately following the Secoad Meeting of the
ARRL Board.

5y On motion of Mr, Atkins, the names of 69 newly
clected Life Members were recognized, and the BEx-
ecutive Vice President was directed to list thewr names

in OS7T. The Committee was in recess from (2:05 to
1218 P.M,

&1 On motion of Mr. Atkins, the Committee ap-
proved the holding of the following ARRL
conventions:

Texas State  May 3I-June 2, 1985 Dallas
Kansas State Qctober 12-13, 1985  Concordia
Florida State March 7-9, 1986 Crlando
Texas State  July 11-13, 1986 San Antonio

1) The next meeting of the Executive Committes
was scheduled for May 1%, 1985 at Rochester, New
York. Mestings were also tentatively set for August 24,
1985, in Scottsdale, Arizona, and November 23, 1985
in Hartford.

8} Om motion of Mr. Grauer, the affiliation of the
foltowing clubs was approved (Category 1 unless other-
wige noted): Allen County Team for Interference
Verification, Ft. Wayne, IN: Anchor Bay Amateur
Radio Club, Gualala, CA; Chico State Amateur Kacdio
Society, Chico, CA (Category 1i1}; Condor Repeater
Association, Thousand Oaks, CA; Eastern Michigan
Contest Club, Adrian, MI; Elecichester VHF Club,
Inc., Bawside, NY; Laurel Amateur Radio Club,
Laurel, MS; Oklahoma Independent ARC, Ponca City,
(K Radio Amateur Service Club, Baton Rouge, LA;
5t. Barnabas Amateur Radio Club, Livingston, MJ; 5t.
Croix Amateur Radio Club, 5t.Croix, VI; Short
Mountain Repeater Club, loc., McMinaville, TN; 67
Repeater Group, Gadsden, AL, Scutheast Missouri
ARC, Jackson, M(Q); Treasure Coasters Kepeater
Asst., inc., Vero Beach FL; Uklah Amateur Radio
Club, Ukiah,CA; West Clentral Louisiana ARC,
é.?jvijle. LA; Zygo Amatewr Radio Club, Middlefield,

With this action, the League has the following
tumber of active affiliated clubs: Category 1, L[737;
Category 11, 11: Category EL, 172,

9) Mr, Sumner reported that the sccond prototype
design of the canvention badge tor ARRL officials had
been approved and 250 blanks were on order. The
Committes was in recess for lunch from 1:08 to 1:33.

100 At this point, Travis Brann, WASRGU, of
Kantronics, representing the Amateur Radio industry,
and William Lazzaro, N2CF, ARRL Development
Manager, joined the meeting at the invitation of the
President. There foliowed an extensive discussion of
the philosophy of enhancing Novice privileges as one
means of improving growth in the Amateur Service,
Mr. Brann feft the meeting, with the thanks of the
Committee for his contributions, at 2:35 P.M,

11} Next was a progress report by Mr. Lazzaro on
the various facets of the campaign o increase member-
ship in the League. Mr. Lazraro departed from the
meeting and Director Gay Milius, W4UG, joined the
group at 3:48. On motion of Mr. Stevens, it was voted
that, in view of the success of the *'Convention Spacial’’
free-book membership promotion at the ARRL
Southeastern Division Convention in Miami earkier this
year, the Executive Vice President is instructed to in-
chude a similar promotion for all ARRL Division Con-
ventions for the balance of the .

12) There followed a discussion of ARRL’s
spectrum-management activities, as ordained in Minute
90 of the October 1984 Meeting of the Board, especially
focusing on the Notice of Proposed Rule Making, PR
Dacket 85-22, regarding the relative status of coor-
dinated and uncoordinated repeaters. On motion of
Mz, Turnbull, the Executive Vice President was asked
to prepare an options paper concerning Docket 85-22
and circulate it by May 7, for discussion at the May
18 meeting of the Committes, On further motion of
My, Turnbull, it was voted that ARRT. seck a 45-day
extension of titne for comment in the docket beyond
the present deadline of July 1, so that the full Board
;lnays discuss the issue at its Second Meeting on July 25,

9835,

13 Mr. Tuenbull, as Chairman, presented the finai
report of the Ad Hoc Committee on a More-
Continuous Washington Presence, On motion ot Mr.
Stevens, the report was accepted and its recom-
mendations (including transfer of the **Washington
Oversight™ function to the Fxecutive Committee and
dismissal of the Ad Hoc group) were adopted. On
motion of Mr. Mathanson, the Committee adopted the

{continued on page 73)



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 St,, Homestead, FL. 33031

ON4NC

Honor Roll member C. J. Wolf, ON4ANC, has
a very extensive CW background. Christian’s
father (born in 1866) could read Morse code
and get the news from Paris (Eiffel Tower)
around 1912; at the time, Christian was 7
years old. In 1925, Christian built his first
receiver, and the first hams he heard were on
180/200 meters. The ONANC license was ac-
guired in 1930, when he became very in-
terested in 28 MHz. One of his memorable
thrills was hearing the first real opening to
the USA in the fall of 1935, On CW, he con-
tactad W1DF on Oct, 19, 1935, (W1DF went

on to become the Technical Editor of QST.) Christian later made
the first 10-meter CW contact between Belgium and the Belgian
Congo, with OQ4CIJ, in Leopoldville, June 10, 1936. (OT ON4AU
had made a previous crossband QSO, 20 to 10 meters.)

From the very beginning, DX was Christian’s main ob-
ject. He held DXCC pre-WW I, and in 1948 he started all over
again. He had the good fortune to be active at the time of some
rare, deleted countries, such as Goa (CR8) and French India (FN8).
Christian has been chasing DX ever since, and now has over 360

countries confirmed.

An exciting event occurred in 1960—the Belgian Congo acquired
its independence from Belgium. Their RTT (equivalent to the U.S.
FCC) gave ONs permission to pass along to hams in the Republic
of the Congo (now called Zaire) any kind of messages to be relayed
to Belgians who were there; wives and parents were even allowed
to speak to other members of their families. It was quite dramatic

at times, Christian recalls.

.

ONANC continues to work many W stations, but regrets that 10-meter propagation
doesn’t currently support this type of activity regularly. Although he is not as active as pre-
viously (the shack is on the second flcor of his home), he does conduct regular

THAILAND

We have received a detailed report from our
sister soclety for Thailand. The following Is the
gist of the February 4 letter from HSIBG and
HSIAMH,

“1984 was a fruitful year for the Radio
Amateur Society of Thailand, one in which
RAST worked toward full recognition and
legalization of Amateur Radio by the Royal Thai
Government-—culminating in the lifting earlier
this year of the ban on the service. During the
ban, RAST had maintained Thailand’s interna-
tional status by applying for (and receiving) per-
mission from their PTT to operate during major
contests—demonstrating that Amateur Radio is
very much alive in Thailand. In order to achieve
that goal, club members worked to set up the
club’s own HF station, focated at the Asian In-
stitute of Technology campus at Rangsit (45 km
north of Bangkok). The Society kept up ties in
the international area through correspondence
with the IARU as well as the ARRL and other
major societies.

“In 1984, RAST celebrated its 20th anniver-
sary with a daylong display of various aspects
of the hobby. There was an exhibition by the
Communications Authority of Thailand that
demonstrated its international data-access
facilities. Videotapes gave guests and visitors a
glimpse of fox hunting in China (de JARL) and
an overview of the hobby (de ARRL). The high
point was November 11, 1984, when Minister of
Coramunications Mr. Samak Sundharavej pro-
raised to do his best work for the legalization of
Amateur Radio.

“The President of the Asian Institute of
Technology gave permission for setiing up a club
station on the campus. Several RAST members
spent many weekends constructing a six-element
tribander. The final configuration at the ¢club sta-
tion comprises two antenna masts (about 40 feet
high)—one supporting a rotary, and the other
to allow a 40- and 80-meter dipole to be sus-
pended. Bquipment contributed by club
members includes a Drake 4 line, as well as JA
transceivers. A Collins 30L1 and assorted test
equipment completes the picture. Big plans are
afoot. A full-size beam for 40 is in the planning
stages.

“Public Service is a strong part of the HS pic-
ture, with RAST participating in activities allied
with the United Nations Children’s Emergency
Fund.

“In December of last year, at the Society’s an-
nual meeting, HSIWB was reelected RAST
President. Other officers are Vice President
HS1DS, Second Vice President HSIYL,
Secretary-General HSIBG and Treasurer
HS1DC.*

Every DXer offers good wishes to RAST for
their reemergence into today’s Amateur Radio.

UA SATELLITES

In November 1984, the RS-9 beacon (29,402
KHz} went on the air, {rausmitting telemetry in-
formation analogous to that sent from orbit by
the Soviet RADIO seties of satellites. At the end
of the vear,-the repeater was switched on,
{ranslating the band segment 143,860-145,900
kHz to 29,360-29,400. Many Moscow-area hams

ONA4NC, with XYL Monlque, usas a TH-4 to
radiate signals trom this tidy TS-820 station at
his home in Melle, Oost Viaanderen, Belglum.

schedules on phone
with the 1.8,

Ham radio is cer-
tainly a family af-
fair for ON4NC,
with his son holding
the call ONSNC.
And, he notes he
hasn’t given up on
getting his grand-
children interested
in his lifelong
avocation.

Always z gentle-
man DXer, Chris-
tian pays special
homage to his
XYL, Monique, for her understanding and
patience over those many hours of getting all
those countries!

(UK3A, RS3A, RA3AHM, RA3ZAMM and
others) have already made initial contacts via this
repeater. The transponder is switched on around
the clock, but the ““robot’ is on the air irregular-
ly, transmitting its own CQ on 29,320 kHz, an-
nouncing at that time the frequency on which
it should be called. ftnx W4KM)

RED ALERT

it was the spring of 1984, Declining Cycle 21 was
riding a plateau with the solar flux hovering in
the 120-130 range. There were openings on 20
meters over the pole on most evenings. As sunrise
swept across the USSR, [ was scanning the band
looking for the needed, morz obscure, Republics.
Since many of those stations seem to be equipped
with that ubiquitous “40 watts to a 2-element
quad.”” the upper end of the band (where there
is less QRM) was a logical hunting ground.

““A QS0 between what sounded like two high
school kids caught my aitention. One was clearly
U.S., the other uncertain. Some sixth sense
beckoned me to tarry. Their signals were rather
weak, and they weren't signing their calls very
often. The prefix of the alleged non-W station
elunded me.

The U.S. voice asked, “How far north of
Norway are you located?” The light flashed and
the horn resounded, decisively switching my
status from yellow to red alert. How far north
af Norway are you? On my map there isn’t much
up there (and I needed botk of 'em!).

They chit-chatted for quite a while, It was en-
joyable learning about Spitzbergen, but 1 got 2
little edgy as propagation deteriorated. When
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Whatever happened to that super CW op,
YN1AA? Here's Jim Parker, these days
masquerading as N4JTZ in Miamt. {W1YL
photo)

they signed, a moment of hesitation allowed me
to see how large a crowd they’d drawn. Ap-
parently I was the sole eavesdropper, and thereby
conditionally checked Svalbard off the list of my
needed ones.

Prodded onward by my success, { continued
tuning and caught the end of a faint QS0. A
quick, reflexive call. If JW is good, JH must be
even better! 1 still chuckle at myself for that
one.—Marfy Levin, W6BDN

THE CIRCUIT

71 XT: The new name for Upper Voita is
Burkina Faso, as confirmed by their Washingion
Embassy. {The old days were simpler—Ed.]

[ J4ATC: Work this station last March? 1f was
a special call assigned for use at the Annual Con-
ference of the International Federation of Air
"Traffic Control Associations in Athens, Greece.
Both WIBFA and PAGGIA were licensed to

M - -

K1DRN {left) and his dad, W1HGA {right),
receive the first two DXCC Honor Roll plaques
to be issued, while visiting W3AZD at ARRL
Hq. in mid-February. Verne, &r, shows up at
309 on the Honer Roll, with “juntor” at
314—both phone totals.

Same calls and QTHs; different times: Val,
KHBQL, of Honolulu, lived in Homestead,

Florida {the current QTH of your DX editor)
many years ago and holds the call your editor
ariginaily heid in Hawali several decades ago!

operate the facility. Ernie’s address is Emnie

Bracy, W1BFA, Box 88, Readfield, ME 04333,

[ A22: AWIE notes the closing down of
A22ME and A22TE late February, with Mel
returning to the States to work in the VOA studio
in DC. Cards for the operation (1983-1985) are
available from AKIE. A22 will still be active via
AICA, A22DX, A24DM and A24AS5—all con-
firmed by AK1E. (A24DM is able to work RTTY

for those needing this mode.) Many more new
hams are receiving tickets in Botswana and will
be active from their homes shortly.

7] Kure: If you worked KHEJFL/KH6 or /KH7  Nov. 1979 0342Z to 22 Nov. 0215Z.
on the following date/times, send vour s.a.s.e. [J DX Convention: This year's Pacific
to Ron Harburg, 2457 Aumakua St., Pear] City, Northwest Convention is scheduled for July
HI 96782-1047: 26 Jan. 1978 01472 to 08 Feb.  27-28. More details soon.
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When are the hands open? These charts predict this month’s average propagation condit
various overseas points. One chart for East Coast to Waest Coast is also included. On 10

ions for high-frequency circuits between the U.8. and
percent of the days of the month, the highest frequency

propagated will be at least as high as the uppermost curve (highest possible frequency, or HPF). On 50 parcent of the days of the month, it will be

at least as high as the middle curve (maximum usable frequency,
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or MUF). On 90 percent of the days of the month, It will be at least as high as



2] Help: NSBC (ex-W8GQLN is looking for
FREWX (7/79), YIBBW (3/67) and 7Q7JOQ
(2/66).

[[J Advice: From the Winter 1984 issue of the
Northern California DX Foundation Newslet-
ter. by renowned DXer QH2BH: ‘A traveling
DXpeditioner is one who should behave like an
ambassador for our fraternity. He should never
fai! on his QSO target, but should not be found
wanting in his diplomatic behavior either.” mE%=)

QSL Corner

Admlnistered By Joanna Hushin, KA1IFO

Here is some information for those of you who
would like to QSL direct to the station location
or to a QSL manager. It is passed along as we
receive it and, therefore, may not be accurate.
The call sign in parentheses is the QSL manager.

EL2C (TF2QHC)
FGOIFT (WERLX)

FMSWD (W3HNK)

GSDWY (WATOGL)

HCIBW (KT

TRSDM (FICY)

TREIVC P.0LB. 2127, Libreville, Gabon
YBBAFA (WATOGL)

VIDN (WB6ZTI)

ZCAMR (G4SDY)

ZF2HI (RZ2E)

ZE2HJ (KAZTPA)

3CIBC (K4PHE)

ICIYL (N4NX)

BPGINW (KASEBM)

SCGHLR (WATOGU)

SN3E (WIGAY)

INIAW (WIGAY)

ININFO (WIGAY)

QSL Manager Volunteer
AC2F

Special Notes
{7l N2DWK is not the manager for C73AA.
{Z1 K9MX is not the manager for JT3PP.

[J There is no QSL bureau on Cape Verde (D4);
cards go direct to the Callbook address of the
station worked.

1 9M2FK: YUTHA (ex-YU4HA) notes that he
still handles cards for this station (for contacts
after Jan. 1, 1972) and also for HS9FK. Ivan has
changed his address, however, so please note that
he can be reached at Ivan Gorsek, YULHA, Trg
Narodnog Fronta 1/5, 34000 Kragujevac,
Yugoslavia.

1 KX6PO: According to QSL Manager
W4FRL, no logs have been received for a couple
of vears. If you know how to extract a confir-
mation, please communicate with K4LVZ, who
is anxious to know.

[7] Zaire: Dan (AK1E) also notes that cards for
9QSET will be available from him, but it may
take a bit of time. Many problems exist in the
bush in Zaire, so, please, be patient.

.1 HC1BW: KT'1IN is the manager for HCIBW,
Orbra Bliss of Quito. For all contacts write to
Roy Gould, KTIN, P.Q. Box “DX,” Stow, MA
01775,

[J Help: Can anyone supply working QSL
routes for TPEWU or PYIEFM/PY@?
Thanks.—KB3OM,

"l QSL Corner, December 1984, page 61, con-
tains information and addresses for the ARRL.
Incoming Bureaus. March 1985 QST contains in-
formation on the operation of the ARRL Out-
going Overseas QSL Service. For information on
bureau operations (Incoming and Outgoing),
send a self-addressed, stamped envelope to
ARRL QSL Bureau, 225 Main St., Newington,
CT 06111.

Dynamic NK4U ran the QSL Bursau booth at
the Miami Hamboree. Nancy manages the
ARRL QSL Bureau for all two-lettar 47
prefixas on behalf of the Sterling Park (VA}
Amateur Radio Club. (WTYL phoio)

Helpful Information

An amateur sends in an s.a.s5.¢. to his call area
QSL bureau to claim his QSL cards. That
amateur places two First Class stamps on the
envelope. He has just wasted 5¢ because the Post
Qffice charges 22¢ for the first ounce and 17¢
for each additional ounce.

A good rule to go by is to place 22¢ on the
s.a.5.¢. and add 17¢ stamps for each additional
ounce of cards you wish to have sent to you from
the QSL burean, it goes like this: 1 ounce = 22¢,
2 ounces = 39¢; 3 ounces = 56¢; 4 ounces =
73¢, ete. ftnx K3IWKK) (75 2
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DX Century Club Awards

Administered by Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the officlal ARRL DXCG List,
You may also submit cards to endorse your awards in 25-count:
above 300. The totals shown below are exact credits %i(ven to

rules and application forms for participation in the O

New Members

Mixed
DK1EI213 GU4AXEANZT
DLIMAJI263 HKAHEU264
DLBXL/312 INJRZY/275
DLBER/112 JH1IED/RT1
GINQB/154 JP1EVNI118
GMSEMMMO1 JJ3USCI05
Radiclslephions
CPSAINTT GUNKF/100
DK8JBI14 HKBAQN/106
DLIMAJ/81 HKBHEUI2594
EASEBT/02 1WZT/226
EATCWGCI39 JATVYQH09
F3DEN48 JP1EVNI1T
(G3NOBf128
cwW
DLIMAJ/136 HESBMUM 04
DLSYBU/112 ISEFOMO1
QIFXAMSR IKSDEYT121
GINOB/105 JAZHMFM1B
RTITY
VKSRY!102 WB4UBD/MO1
150 Mafars
W2FCR/HO0 WICEM00
SBDXCC
GIFXA KCBCY
W2FV UAAHAU
WD4RCO
Endorsement
Mixad
CT1YH/1a8 ITOAUASI2E
DJ1IK/280 JATAATIZ3S
DJSI0/320 JAICJFI324
DJANKA/I2E JATQOPR2GD
DK2UB/208 JETWQICHB1
DLIFBW/133 JG1TSFI200
DL3ZA/A31 JAIAAWIIA2
DKSIZ/198 JRIWXA/153
DL3IKD/189 JALRF/323
DL7NB/322 JATFBRI23
EA1BCI34T JASGRR/2G0
GIBKG/125 P
G3IDOG/330 OESMKG/318
GISJHAZ) OH2LL/325
HBOAJY[210 PY{1QCy229
2LLD/322 PY1LWI306
18TOHA TS SMBAVM/252
Radiotelophone
CE3TZ/226 GIRUR/260
CPaHDI5 G3SJH/320
CTIUA31B HASXW/215
DF2AL/263 KAYH,
DJ2AAIIZY IK1AAW/Z212
DJ4ZDi223 12EQWi224
DJANKA/326 181G ZI1150
DLAYAH/306 18TOHNTS
DL7NBA11 JA1AATI330
DLEXLA0S JOA1TSF/266
EA1FP/185 JHUED/271
FEFWWI269 LUBDPM/250
G3D0GM3 DEIPPCH34
cw
CT1YH/154 HYNO/149
DFSHE93 i5JRR/164
24, 1 JG1TSF23T7
DKENC/208 BY2FKI210
DL7NB/254 VE4ADGI126
HB8AJY/201 VETAAQ2TT
160 Metors
NAWWM44

JA4EWMI291

OE1ZCS/115

JALFWMI284
JAGRFN/115
KLTXOM08
LAGSN/162
LUICLAM00
QE1ZOSI116

JRIWXAM0E
E2SNLIM18
SMBOLLMYS
YU3Dv1a0

WABPJRMO1

KB3PY
NK4L

FUINZWI2TO
YU20ALI295
YU2CKH/229
YU2QK/253
YU3LFr249
YU3SUAR/230
ZL2ASMI285
2520259
ZSBRM/352
AXAFQHILTY

5YSAGMSE
K1DRN/333

OEGKLI319
PT2PTI169
SMBAVM252
VEIZN/Z28
VETAAQIZI
XETMDX/258
XE2A0M184
YVIAZCI287
ZSBBBPII25
ZSBRMII48

BYSAGMSY
KACMII317

XE10X/149
XE2AQMTT
YUINZWI234
Z52U1145
KE1KMTE
W25R/279

QOH2BJG/H10
OK10FA/1D0
SMANLL/105
SPIBYZI106
SV1PLI24D
SVIUGH0S

VUTWCYMO
YBIcoL08
YC2BGZ111
ZDBBXI138

ZFAGENZS
ZPSL.OBI 14

BYSHN/M102
KB2MX/104
KE3AITH

KBBSEK
NBAN

ICTFI/308
KAZSH327
ZZI318

W2(QB1314
W2SRIZ99

K1DRNMI3S
K1QMVI328
K1ZSI312
KATHBV1T78
KT1J1263
WIHGA/S29
WAJEOQT/301
WE1BV(Y242
KA2CDERS3
KG2KUIZ70
KG2UFI249
KG2LA00

AE3Y213

KC3xr232
N3KRrz227
AAJCM/260
AAMI280

TFEBW/103
VE3SNUP/109
ZP5LOBM14
TPBCI105
ABINA04
W1JBW/330

SNBHEMI110
TPECI105
KAIFS0M108
KA1GIP/100

WIYWPHM02
K2DUXI154

KQ3EM36
W3CEI100
KA4EQWHE1

KIRLS
SPEFER

Waur2r4
W2VP/230
WA2LWAJ150
WE2PMPI01
WEYQH329
AD3ZI315
a ETY/288

KAAEB/321

N2CGEB/280
W2HZ/32T
wz2lQpi2e7
W2VP/228
AEIYNG8
KA3IBTHI240
KAIDLTH43
KB3PD/158
AAAMM/335
AA4NAR3]

KAAERI19
Kvas0r146

AA4NAS204
AALVIZ12
KAAER240
KG40/125
WA4RHABI204

KC2PX/165
KIQMX/253
KA3KZF/102
W3IGIG02

WAKYN/101
W3YJINHOD

KG2PX65
WB20DH!113
KIQMXI253
WIEMVIG9
KA4CIZN23
KALEQWI11

WU4E103
KEWGQMO4
KASGHRA03

ZLABO
NR4AK

KATPrS0

KAAUPIM 38
KBAFQ/194
N4EED/151

WANZRI198
WA4SAC{151
WB4MALI204
WD4NBXIS00
WEB4OSNI310
WC4B/200
WEayz2y

KESAXI289
NJEX/205

N4AFKZIEA4M138
KCALQ/252
NE4LI270

WADPS333
WA4PMF[154
WAAQQVI2TT
WEAFGX241
WB4LND/239
WEB4MAII2T1
WC4BM25
VWE4li2a7
WZ4l11297

WBAMAI249
WB4OSN/286
K5KVI265
KCEMI188
WBsZDPH26

KaLWi2sr
KA4EQW/231
NAIQN/103
NNA4SM105
WAACTC182
WAJ4EVB/104

NADDWI102
N4IQN/103
NI4M/104
WW4E/288
NESH108
WEDZFH15

NES5I104
WDSDEQ/M09
KOTSH1

WaJXM
KQ1F

WEPDI225
WERJCIS12
KEIR/325
WEINH/281
WEJDR0T
WeMELI279

WENVNIET
WEOMMI315
Wascrass

NTTT333
WTHRAD288
WTMCU250
WB7BWZMI3

NJEXI205

7
KGT7JOI2T3
RGTXB201
KM

WBJD/272
KICUNgo
KINO/241
NITTI185
AlBSIZT3

WWAE/316
WWAIM09
MREEM53
KWTZI103
NGTH/103
KoLA225

KJEVAD)
WDEBEKR/259
NGTKH03
N8DJS/100
WOBJYFI140
KSLAJM10

NTAIHM 14
WTKTH20
WEPCSM01

YUTGW
HASXW

KBUNP/180
KDBHX/150
KDBV/280
KNAZI
WaCD/247
WEZNM25
WBBUZT/210
KIBQL207
KaBwWQ/321
KALHAJI04
KOLJINI225
KISMII40
KD9FBM2T
KG8J/1293

N7TTi252
WEB7BWZ132

Al8S/308
KBUNPI168
KOBVI270
KNSZ/320
N8DEI220
WDEDXNM93
KABQL!.

200
KOBWQI21
KALHA/301
KISMIs27

increments through 250, 10-country increments through 300, and in 5-country increments
o XCC members from February 1 through February 28, 1985. An s.a.s.e will bring you the
program.

KAQACS/101

WBIZGY/157
KEWWXI323

KLI9T/100
NOEJL/128
W8PVD/101
WHIZGYNEI

KgTho/M01
WRLECH 41

KSBQL02
KSLAN15
WLTHED

KWWK
DJBFW

NOBAF/231
WBKXWII00
WOLT/347
WIMMJIZE0
WAIMAGII01
KBARR/203

KDOCN/128
KDeGI221
KGSJ/288
NYBAF/230
WaLQI333
WoLTra21
KWWXI31T

KKPL/228
WBLYN311
WORHZI200

WANGUD/249
WHBDHS204

KG9JIZ39
WEBOEEE/T9
KIBJ/148
NEOA/ 152
ND2F133

Rl
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Canadian NewsFronts

Conducted By Harry Maclean, VE3GRO
163 Meridene Crascent West,
London, ON N5X 1G3, Tel. 519-433-1198

CRRL Officers and Directors

Prasident: Thomas B, J. Atkins, VE3CDM
Vice President and Secretary: Harry Maclean,

VE3GRO

Hanorary Vice President: Noei B. Eaton, VIE3CJ

Directors: G. Andrew McLellan, VE1ASJ
Albert G. Daemen, VE2IJ
Raymond W. Perrin, VE3FN

CRRL, Box 7008, Station E, London, ON N5Y 4J9, Tel, 519-45t-3773 William A. Gillesple, VEGABC

CRRL Qutgoing Q5L Bureau Box 113 Rothesay, NB E0G 2W0

Willlam Kremer, VETCSD

Edmonton Papal Visit

January 1984; The Pope is coming! 250,000
people are expected to atiend the open-air
mass that will be celebrated just outside of
Edmonton, Alberta. Members of Northern
Alberta ARC are sure they can help. Club of-
ficials checked it out, and it turns out that
several committess preparing for the Pope’s
visit have been looking for communications.
The amateurs learn that the medical commit-
tee will need a communications system
capable of operating on several channels.
They offer their help to the medical commit-
tee, and are accepted.

Spring 1984: The work begins, An ad call-
ing for volunteers is placed in the club
newsletter, but response is slim. A telephone
campaign, however, nets 40 of the 55
operators needed. Sixty percent of the
operators own hand-held transceivers; most
of the rest own mobile rigs. All the radios will
have to operate for 12 hours or more without
a break. Extra batterics, some fitted with
voltage regulators, will be needed. Getting
these becomes a project in itself.

June 1984: Visit organizers are becoming
worried. Can the amateurs really do what they
say they can do? For instance, when an am-
bulance is dispatched to someone requiring
medical aid, can the amateurs have an
operator there? Will relief operators be on
hand? It becomes apparent that 55 operators
won’t be enough. There will have to be 80
regular operators and lots of relief operators.

CRRL NEWS

I7] Recently, DOC asked CRRL to review several
hundred new questions for the technical portions
of DOC Amateur Radio exams. Surprise, sur-
prise. The guestions were all multiple-choice!
DPOC did not indicate when the multiple-choice
questions will be phased in or what percent of
the technical portions of exams will eventually
become muitiple-choice,

{7l CRRL is starting an *‘Elmer” program. Every
week, CRRL receives several letters from peo-
ple who want to become radio amateurs. All who
write are sent an information package, the name
of a nearby club and, when possible, the name
of a nearby amateur who has agreed to let
himself be contacted and is willing to invite pro-
spective amateurs to his station and show them
what Amateur Radio is all about, What CRRL
needs is the names of more such amateurs —
probably your name — particularly if you live
in one of the less-populated areas of Canada.
Can you help? If so, send a note to the CRRL
Headquarters office in London, Ontario.

[C] What is the present state of CRRE member-
ship? CRRL membership did decline somewhat
during the first part of 1984, but later increased
— for a net gain of 5.7% and a total member-
ship of 5120 by the end of the year. To all who
joined CRRL during the recent membership cam-

‘The call goes out for additional operators.
Amateurs from as far as 200 miles away from
Edmonton sign up.

July 1984: For the day of the visit,

Edmonton police want 10 amateurs io

monitor vehicle traffic within the city. Then,
the ushers, who will be responsible for lost
and founds, ¢crowd control and dispatching
golf carts to people not needing an am-
bulance, ask for help. They can use up to 150
radios! The amateurs decide to help.

August 1984: Visit organizers are predicting
that 1000 people could need medical attention
during the visit. Eighty doctors, 200 nurses,
160 St. John’s Ambulance workers and 60
amateurs will be on site. The huge spectator
area will be divided into 24 *“‘pods.”” Each
pod, the size of a football field, will have its
own medical team and amateur operators.
Operators will be assigned to one of three
nets, each having its own frequency and net
control. Additional frequencies will be set
aside for medical consultations and general
traffic among the amateurs. In an emergen-
¢y, members of the medical team and an
amateur will rush over to help; the operator
will provide communications for the pod
doctor.

Sepiember 1984: The system has been tested
twice; both went well. XOC ran a check to
uncover possible intermod problems and to
recommend some frequencies. One small shift
in frequency, one cavity in a transmission line,

paign, thanks for your support. Please call on
your volunteer CRRL reps and workers whenever
vou need assistance. If you have the time and in-
clination, contact vour CRRL Regional Director
or Section Manager and ask how you can become
part of the team. It's your League.

{1 FCC’s Notice of Proposed Rule Making on
repeater coordination is of more than passing in-
terest to Canadian amateurs. One question that
was asked was “‘Should there he a single repeater
coordinator for the U.S.7° Many repeater-
coordinating groups along the Canada-U.S5.
border are bi-national, and at least one, the
Western New York-Southern Ontario Repeater
Council, has a frequency coordinator {(respon-
sible for coordinating repeaters in Canada and
the U.S8.) who is a Canadian, Would FCC be
prepared to uphold coordinations made by a
Canadian? What if a coordinated repeater in
Canada and an uncoordinated repeater in the
U.8, interfered with each other? Would FCC
uphold the right of the Canadian repeater to re-
main in operation and take the U.S. repeater off
the air? It all needs thinking about. CRRL will
be making FCC aware of these “‘wrinkles”
before things get too far along.

RSO-CRRL 85
Plans ave well under way for the RSO-CRRL "85

Counsel: B. Robert Benson, Q.C,, VE2VW

1010 St, Catherine St Weat
Montreal, PQ H3B

and it worked. The only problem was the
noise, as all 15 net control operators, amateur
and commercial, were crammed into a 60-foot
trailer. Then, the PA system was turned on.
l.oud! Headphones soon became standard
equipment. Now, there's a new problem,
Before and during the visit, highways in the
area will be closed. Access to the site will be
by bus or a five-mile walk, There will have
to be sleeping and eating accommodations for
the amateurs. The amateurs arrange to bring
trailers and RVs onto the site.

September 16-17, 1984 The night before
the Papal visit. Pods close to the altar are full,
and it’s only 7 P.M. Aumateurs respond to the
first calls for help as morning comes. It’s been
cold and windy. People who stayed overnight
are cold and stiff, but don’t realize they have
a problem until they try to move. More calls,
especially to help oider people. The Pope
arrives, and the mass moves along. The plan-
ning pays off; everything is under control.
The Pope leaves, and the amateurs have time
to reflect. There were calls for allergic reac-
tions, hypothermia, a heart attack and some
broken bones—but only 102, not the 1000
that had been predicted. Amateurs helping the
ushers had found 20 lost objects and 25 lost
people. That had gone well, too, in the single-
largest public-service event in which Alberta
amateurs had ever been involved. (Compiled
Jrom material written by Glenn Frilzg,
VE6AFF)

Convention, to be held in London, Ontaric, on
September 27-29. The “*Friday-Night Eyeball”
will feature music and Ontario wine and cheese.
The Saturday and Sunday programs will feature
top speakers from Canada and the U.S, By press
time, the following were confirmed: AMSAT’s
John Henry, VE2VQ, on satellite communica-
tions; QST author Richard Miller, VE3CIE, on
VHF/UJHF propagation; TARI President
Richard Baldwin, WIRU, on international
Amateur Radio; PACSAT Project Manager
Harold Price, NK6K, on digital communica-
tions; O author Tony Ward, VE3IAT, and the
CANAD-X group on operating from exotic parts
of the world; former Q87T Technical Editor Doug
DeMaw, W1FB, on homebrew design and anten-
nas; TCA Contributing Editor Michael Ross,
VEB2DUB, on microwaves; CRRL Counsel Bob
Benson, Q.C., VE2VW, on Amateur Radio and
the law; Radiosporting Editor Yuri Blanarovich,
VEIBMYV, on contesting; CRRL Past President
Mitch Powell, VE3OT, on teaching Amatewr
Radio; and more, The Saturday banquet will
faature a cabaret show; at midnight, amateurs
will assemble in solemn conclave for initiation
into the Royal Order of the Wouff Hong.
RSO-CRRL 85 is not a local convention. It's
a convention for you, whether you live in
Victoria or Saint John's. Why not cheek out the
airline seat sales as they come up, or the cost of
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rail or bus transportation? Getting to London
cai be cheaper than you think,

SECTION MANAGER ELECTION
NOTICE

To all CRRL members in the British Columbia
Section: You are hereby solicited for nominating
petitions pursuant to an election for Section
Manager. Name of the incumbent appears on
page § of this (ST,

A petition, to be valid, must carry the
signatures of five or more Full Members of the
[.eague residing in the British Columbia Section.
it is advisable to have more than five signatures,
Photocopied signatures are not acceptable,
Signatures must be on the petition.

Petition forms (FSD-129-C) are available from
the CRRL Headguarters office in London,
Ontario, but are not required. The following
form is acceptable:

(Place and date)
The Secretary, CRRL
Box 7009, Station E
London, ON N5Y 419

We, the undersigned Full Members of the
League residing in the British Columbia Section,
hereby nominate . .. as Section Manager of this

Section for the next two-year term of office.
(Signatures .., Calls ... Addresses, including
postal codes ...}

A Section Manager must be a resident of the
Section, a licensed amateur holding a Canadian
Amateur Certificate or higher and a Full Member
of the League for a continuous term of at least
two years immediately prior to the receipt of
nomination at the CRRL Headquarters office,

Petitions must be received at the CRRL Head-
quarters office before 1600 EDT Friday, june
7, 1985,

if oniy one valid petition is received, the per-
son nominated will be declared elected. If more
than one valid petition is received, there will be
a balloted election. Ballots will be mailed from
the CRRL Headquarters office hefore July 1,
1985, Returns will be counted after August 20,
1985, A Section Manager elected as a result of
these procedures will serve for a two-year term
that will begin on October 1, 1985,

If no valid petition is received by June 7, 1985,
the Section will be resolicited in QOctober 1985
ST, A Section Manager elected after resolicita-
tion will serve for 18 months.

You are urged to take the initiative and file
a nominating petition immediately.

Harry MacLean, VE3GRO
CRRL Secretary

NOTES FROM ALL OVER

{71 Going abroad this summer? For information
on how to obtain an amateur licence or operating
permit for most foreign countries, contact
Naralon Thorn, VE3LRLU, at Foreign Licensing
informaton, CRRL, London.

I] Prefix hunters, take note! To commemorate
the 100th anniversary of Parks Canada, Cana-
dian amateurs may use the following special
prefixes from June 2% to August 29; XO1 and
X0O2 in Newfoundland and Labrador, XK1 in
the Yukon, and XJ1 through to XJ8 in the re-
mainder of Canada.

(77 Congratulations to Ray Thornton, VE3RT,
and Frank Rapp, VE3RZ, who were both reci-
pients of 1EEE 1984 Centennial Medals. Cion-
gratulations also to Jim Swail, VE3KF, who was
invested into the Order of Canada for his work
in designing aids for the blind. Jim, who is blind
himself, won a QST Cover Plagque Award for
his fine article in March 1983 QST. He works
at National Research Centre, Ottawa.

{71 Seven-year-old Randy McLellan asks us to
make a correciion, His tather, CRRL Director
Andy McLellan, VE1AST, has 2 son and a
daunghter. not two daughters as reporied in
February ST, S

IARU News

Conducted By Richard L. Baldwin, W1RU
President, IARU

Prasident; Fichard L. Baldwin, W1RU
Vice President: Garl L. Smith, WEBWJ
Secretary: David Sumner, K1ZZ

JHTVRQINIGIX

Assistant to the Secrefary: Nackl Akivama,

Regional Secrataries;
John Allaway, G3FKM
Secretary, |AAU Ragion 1
10 Knightlow Rd.
Birmingham 817 8QB
England

9 Sidney Lanier La.
Graapwich, CT 08830
USA

Alberto Shaio, HK3DEU
Seqretary, |IARU Region 2

Masayvoshi Fujioke, JMILXU
Secratary, |IARU Region 3 Assoclatlon
P.O. Box 73, Teshima

Tokya 170-91

Japan

The Intarnational Amateur Radio Union — since 1925 the federation of national Amateur Radio societies representing the intarests of two-way Amateur Radio communications.

FRANCE

The REF (Reseau des Emetteurs Francais),
the French Amateur Radio society, will be
celebrating both its 60th anniversary and that
of TARU during the national meeting of REF
in Chateauroux, France, May 25-27, 1985. A
philatelic exposition about Amateur Radio
and Amateur Radio communications will be
held during those three days. Special com-
memorative covers will be available, as
follows: No. I--—an illustrated envelope for
a period of itwo months from the
Chateauroux Post Office. No, 2—the same
envelope but with a big illustrated postmark
for two days of the conference, from a special
post office in the meeting building. No. 3—a
deluxe illustrated philatelic parchment
{limited edition}, the original handmade by
the last French parchment worker. This
parchment will also have the special illustrated
postmark. Each envelope will cost 6 IRCs,
and the parchment 15 1RCs, For shipment at
the end of May, send your orders, with pay-
ment, to FEI135, Mr. Raymond Aupetit,
14 Residence Bois Boutin, 16340 L’lsle
d’Espagnac, France,

TURKEY

it appears that after much work by the
Turkish National Society (TRAC), Amateur
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Radio licenses are now being issued by the
Turkish government. The first license was
issued to Dr. Unal Akbal, the General
Secretary of TRAC, who formerly used the
call sign TAIUA but will now sign TAILA.
Fhere is ouly one ¢lass of license, permitting
all-mode operation on all bands, inciuding 10,
18 and 24 MHz.

THE UNITED NATIONS AT 40

On Qctober 24, 1985, the United Nations will
celebrate the 40th anniversary of the coming
into force of the United Nations Charter,
signed in San Francisco in [945. To celebrate
this event, and in the spirit of developing
friendly relations among nations, the United
Nations Staff Recreation Council Amateur
Radio Club is sponsoring the **UN at 40
Award.”

This award is available to any Amateur
Radio station {or SWL) that has contacted (or
heard) two of the three Amateur Radio
stations operating with the LN prefix during
the anniversary year of 1985, Any band, any
mode, with 4U1UN in New York, 4UIITU
in Geneva and 4U1VIC in Vienna. Send a list
of stations worked—including date, time,
mode, report and band—signed by the
applicant and certified by an official of an
Amateur Radio Club, along with $5 U.S. or

10 IRCs (of which $4 will be donated to
UNICEF), no later than February 1, 1986 to
United Mations Staff Recreation Council
Amateur Radio Club, United Nations, Room
DC1-0724, Box 20, New York, NY 10017.

A January 1985 visitor to the International
Secretariat in Newington, Connecticut, was
Mr. Erlangga Suryadarma, YBOBZZ {center), a
member of the executive committee of the
Indonesian Society. Here, ha presents |ARU
Secretary Dave Sumner, K12Z (right), with a
copy of CQ Nusantars, the journal of the
CQrganigasi Amatir Badio Indonasia (ORARI),
Laoking on is ARRL Secratary Perry Williams,
WIUED. (N1CIX photo} g



Washington Mailbox

Conducted By Katherine Hevener, WB8TDA
Information Services Assistant, ARRL

Amateur Radio—Don’t Leave Home Without It

Most of your ham radio activity will take
place in the comfort of your ham shack.
However, routine commutes, contests,
picnics, vacations, etc., frequently present op-
portunities to operate from different loca-
tions. This month, we will see how Amateur
Radio fits in to your travel plans.

Q. What is the difference between portable
and mobile cperation?

A, According to Section 97.3(1), portable
operation is defined as **Radio communica-
tion conducted from a specific geographical
location other than that shown on the station
license’’—a vacation site, for example.
Mobile operation is ““Radio communication
conducted while in motion or during halts at
unspecified locations™’ —at a traffic light, for
example.

Q. Do 1 have to indicate that I am operating
portable or mobile?

A. No, but many people do simply to avoid
unnecessary “DX pileups.”

Q. May I operate from a location other than
that shown on my siation license for an ex-
tended period of time without modifving my
ticket?

A. Yes. However, you are responsible for
making arrangements to receive your mail, as
the FCC will send it to the mailing address
shown on your station license (97.43). So, if
vou have any doubts about receiving vour
mail promptly, vou should submit an applica-
tion for modification of your station license
to the FCC in accordance with Section 97.95
of the rules.

Q. 'm planning to take ¢ commercial flight
to Las Vegas. May I operate “‘aeronautical
mobile’ while in the skies?

A, Pederal Air Regulations (FAR) rule 91.19
prohibits the use of portable electronic
devices—including Amateur Radio
equipment—aboard commercial aircraft.
Ruie 91.19 applies to both receiving and
transmitting on board. The airline company
(not the pilot), in special cases, may allow
aeronautical mobile operation. These cases
are the exception; don’t expect that you’ll be
granted permission to operate aboard a
scheduled airline flight. The captain has no
legal anthority to allow passengers to operate
hand-held radios on board commercial
airliners. But, the captain must be advised of
any special grants, and “‘approve’’ the por-
tions of the flight in which the hand-held
radio may be used. If you are granted per-
mission to operate your equipment on board
the aircraft, you must comply with all the
following special conditions:

(2) The installation and operation of the
amateur mobile station shall be approved

by the master of the ship or captain of the
aircraft; (b) The amateur mobile station
shall be separate from and independent of
all other radio equipment, if any, installed
on board the same ship or aircraft; {¢) The
electrical installation of the amateur mobile
station shall be in accord with the rules ap-
plicable to ships or aircraft as promulgated
by the appropriate government agency; (d)
The operation of the amateur mobile sta-
tion shall not interfere with the efficient
operation of any other radio equipment in-
stalled on board the same ship or aircraft;
and (e) The amateur mobile station and its
associated equipment, either in itself or in
its method of operation, shall not constitute
a hazard to the safety of life or property
(97.101).

It is important to note that operation
asually will not be permitted during takeoff
and landing. Hams operating without the cap-
tain’s knowledge are in violation of Rule
91.19 and endanger the lives of the
passengers.

Q. I am going to be sailing to several areas
next vear. What are the provisions regarding
maritime operation?

A. Even though your voyage may take you
through international waters (those ouiside
the jurisdiction of any country), Section
97.101 applies to your operation since you
hold an FCC amateur license, You should be
familiar with the rules regarding the in-
stallation and operation of a radio station on-
board a U.S. registered vessel. As long as you
are sailing or are anchored in international
waters, you may operate with your FCC
license, For informational purposes, you may
wish to identify as “*maritime mobile”
followed by the ITU Region number, 1, 2 or
3. It is important to note that you are per-
mitted to operate only on those amateur fre-
quencies specifically allocated to the Region
you are in at the time of operation (97.95).
As soon as you enter the territorial waters of
another country, you may operate o#ly if you
hold a license or permit issued by that
country.

Q. Within the next few years, I plan to visit
several foreign countries. Is it possible fo
operate my amateur station while visiting?

A, If the particular country you are planning
to visit holds a reciprocal-operating agreement
with the 1).5., permission to operate shouid
be readily obtainable from that foreign
government. Procedures vary from country
to country, however. For information on
operating in specific countries, contact the
Information Services Department, ARRL,
225 Main St., Newington, CT 06111.

Q. What if I am visiting a country that does
not have a reciprocal-operating agreement
with the U.8.7

A, Many couniries that do not have a
reciprocal-operating agreement with the U.S.
may still permit U.S. amateur operation
within their boundaries. Again, ARRL Hgq.
is a good source for more information.

It is important t¢ note that attempting to
operate in another country without permis-
sion may seriously jeopordize the possibility
that other Li.$. amateurs will be granted such
privileges. Afways go through proper chan-
nels when seeking foreign operating
privileges. Never make careless assumptions.

Q. How can I find out which countries share
reciprocal-operating agreements with the
5.2

A. You may obtain this information from
your FCC Field Office or from the Informa-
tion Services Department, ARRL.

Q. Will I be issued a special call sign for use
during my stay in each couniry?

A. This varies from country to country.
Some will issue your station a special call sign
when authorizing your station operation. For
example, in New Zealand, vou will be issued
a Z1.9 call sign. [n other countries vou will
use your own call with a suffix, such as
“KI1ET/C6A’" in the Bahamas, or with a
prefix, such as **“G4/W10D"’ in the U.K. The
important thing to remember is that
reciprocal-licensing procedures vary greatly
from country to country, and that applica-
tion must be made to each country in which
you plan to operate. Aflow plenty of time for
the processing of these applications.

Q. What frequencies and privileges may I use
when operating under a foreign operating
permit?

A.. When a foreign country permits operation
within its boundaries, the frequencies and
emissions used will be prescribed by that
country’s government,

Q. May [ operate my stafion in countries in
which [ have not applied for a reciprocal-
operating permit?

A. With the exception of Canada, which
shares an automatic reciprocal-agreement
with the U.S., you may nof operate your sta-
tion without permission from the government
of that country (97.95[bl). However, as long
as the control operator is present to ensure
compliance with that country’s rules, you may
participate as a third party in the rare cases
in which such operation is permitted.

{Note: Questions appearing in this column are
tyglcal of those frequently asked of the FCC and
other agencies. Answars, prepared at ARRL Hq.,
have been raviewed by the FGC's Personal Radio
Branch for agreement with current FCG inter
pretations and policy. Numbers in parentheses
refer to specific sections of the FCG rules,] B85
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The New Frontier

Conducted By Bob Atkins, KAIGT
103 Division Ave., Millington, NJ 07948

Microwave Ferrite Devices

A number of very useful passive microwave
comporntents are based on the use of materials
known as ferrites. Such devices as isolators,
phase shifters and circulators are all ferrite-
based components, This month we will take
a look at these ferrite devices and their basic
principles of operation.

Ferrites are ferromagnetic materials formed
by replacing some of the iron atoms in a form
of iron oxide (known as magnetite} with other
metal atoms, such as nickel, cobalt or
manganese. The important property of fer-
rites is that they possess unpaired spinning
electrons, which can interact with elec-
tromagnetic waves passing through them.
Without going into too much detail, the spin-
ning efectrons have a magnetic moment along
their axis of spin. In the presence of an ex-
ternal magnetic field, the spinning electrons
do not align themselves along the fized axis,
but rotate or precess around it. The frequen-
cy of precession, called the gyromagnetic reso-
nant frequency, is a function of the applied
magnetic field.

Circularly polarized microwave energy has
a rotating magnetic field. If the direction of
field rotation is the same as the direction of
electron precession, energy may couple from
the microwaves to the ferrite. This energy can
couple into the ferrite structure and eventually
be dissipated as heat. This, the microwave
energy is attenuated when passing through the
ferrite. The interaction is at a maximum when
the frequency of the rotating magnetic field
component of the microwave energy is the
same as the frequency of precession of the
electrons in the ferrite. 1f the direction of the
rotating magnetic-field component of the
microwave energy is opposite to that of the
electron precession, there will be little or no
interaction between the two. Thus, the in-
teraction of a ferrite material with circularly
polarized radiation is very much a function
of the direction of polarization. It is this
anisotropic (unequal) interaction that is at the
heart of ferrite microwave components,

Ferrite components may be coaxial or
waveguide in construction. I will describe a
couple of waveguide structures here, but the
principles apply to both. As mentioned above,
it iz an interaction between circularly
polarized energy and the ferrite that is the
basis of operation of these devices. Most
waveguide systems use rectangular wave-
guide, which transmits linearly polarized
energy. However, even in rectangular
waveguide, a circularly polarized magnetic
field exists in places.

There is a vertical plane of circular
polarization at a position approximately
halfway between the center of the waveguide
and the waveguide wall. Ferrite material
placed at this position will interact with
mictowaves in the waveguide, However,
energy propagating in one direction will in-
teract with the ferrite much more than does
¢nergy propagating in the opposite direction
{because of the different directions of circular
polarization interacting with the ferrite). Such
a device is an isolator, has the property of
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Fig. 2—A three-way waveguide circutator.

allowing energy to pass through in one direc-
tion with very little attenuation (<<1 'dB),
but has a high attenuation for energy passing
through in the other direction (20-30 dB).
Such devices are frequency sensitive, since the
frequency of maximum interaction of the
ferrite with the microwave energy is governed
by the strength of the external magnetic field.

A schematic of an isolator is shown in
Fig. 1. Isolators are very useful when con-
necting a microwave generator that is sensitive
to load impedance to a variable load. Power
reflected from the load is absorbed by the
isolator and is therefore prevented from
reaching the generator.

At frequencies removed from resonance,
the dominant effect of ferrite materials on
microwaves is that of phase shift. The phase
shift may be reciprocal or nonreciprocal,
depending on the location of the ferrite
material in the waveguide. A very usefut
device that makes use of the nonreciprocat
effect is the circulator. There are many types,
one of which is the three-port circulator
shown in Fig. 2. Energy entering port 1 is
transferred to port 2, with very little
appearing at port 3. Similarly, energy entering
port 2 appears at port 3, and energy entering
port 3 appears at port 1.

Such a device may be used to connect a
separate transmitter and receiver to an anten-
na without the need for relays. Circulators are

often used as diplexers in radar systems.
Another use for circulators is injection
locking  free-running oscillator. In this casd}
the free-running oscillator is coupled to port
1, and an antenna to port 2. The output from
the oscillator is therefore transferred to the
antenna. A low-power (perhaps 20 dB lower
than the free-renning source, depending on
the system), highly stable (xtal-controiled)
oscillator is coupled to port 3, and its output
is therefore coupled only to port 1, the free-
running oscillator. If the two oscillators are
close enough in frequency for injection lock-
ing to occur, the free-running oscillator will
ock to the xtal oscillator frequency, and its
noise bandwidth will also equal that of the
xtal-controlled source.

This has been a very brief outline of ferrite
devices. If you keep an eye open at flea
markets, they can be found and utilized in
amateur microwave systems. The photograph
shows what to look for. On the left is a K-
band isolator (note the large external magnet);
on the right is an X-band 3-port circulator
(there is a small magnet within the body of
the device}.

PHOTO FEATURE

From time to time, § receive photos of microwave
activity from around the country. When space
permits, [ will print these photos here so we can
all see what’s going on. This month’s photo,
from WABVFA, is of a selfcontained 2.4-GHz
ATV transmitter with a coffee-can antenna. The
transmitter consists of a free-running oscillator
using a single MRFO01. The parts cost of the
transmitter is about $5 (who says microwave
equipment has to be expensivel).




On Line

Gonducted By Stan Heorzepa, WATLOU
75 Kreger Dr., Wolcott, CT 06716
CompuServe 1D no. 70845,247

Computer Nets

Milwaukee-area amateurs have a 2-meter FM net
that K9IZV calls to order each Thursday at 9
P.M. on 31/9%. The purpose of the net is to ex-
change information, ask questions, solve hard-
ware problems and give technical talks — all on
the subject of computers. Each session has about
30 computer owners representing eight different
computer manufacturers. Over 140 different sta-
tions have checked in so far. It’s not unusual for
several enthusiastic operators to ask questions
and share interesting comments. This net is an
important resource to instruct, inspire and en-
courage both new and seasoned amateurs.

SPRING SYSTEM COMPUTER
INFORMATION MEETINGS

Spring Computer Info Net is called every
Monday at 7:30 P.M. EST/EDST by net con-
trol KAILUN on the Sharon (Pennsylvania)
repeater, AF3P, operating on 145,30 MHz. With
five sateflite receivers, the repeater has extended
coverage throughout Northwestern Pennsylvania
and Northeastern Ohio, so you can expect a lot
of computer information changing hands each
week.

AMATEUR RADIO BULLETIN BOARD
SYSTEM

Amateur Radio Bulletin Board System {(BBS) is
run by Pat O’Farrell, KINTV, and provides ex-
tensive ham radio files and messages and a
unique ham radio magazine bibliography with
over 3000 entries from eight magazines. The BBS
is operational weekdays, from 6 P.M. to 7 A.M.
PST/PDST, and 24 hours a day on weekends
and holidays. Call 509-697-7298 and send three
carriage returns to allow K7NTV's modem to
detect your data rate (300 or 1200 bauds).

ELMER

Elmer is a ham radio BBS in Fort Rucker
(Alabama) run by system operator (SYSOP)
Richard Pitts, WASLMM/4. The board operates
at 300 bauds (7- or 8-character bits, stop bit, no
parity) and is available weekdays, from 1 P.M.
to 9 A.M. EST/EDST, and 24 hours a day on
weekends at 205-598-6079.

MICHIGAN BOARDS

Fenton BBS has a large Amateur Radio section,
with areas devoted to news from ARRL, packet
radio, DX, ARES, space, swap and shop, and
more. A program area for ham radio applica-
tions is forthcoming. The BBS supports 300 aud
1200 bauds, and operates 24 hours a day, seven
days a week, Call 313-629-2854,

The Flint BBS is rim by and for hams, with
areas devoted to messages, programs, news and
other ham-related topics. Telephone
313-238-4984 to access the bbs. NSDYB is
SYSOP.

PACKET UPDATE

Heath has introduced & packet-radio terminal
node controller {TNC) that is based on the
Tucson Amateur Radio (TAPR) TNC design.
The Heath version is smaller than the TAPR

TNC, vet it provides the same features. To
facilitate building the kit, the parts are mounted
on an adhesive strip in their order of assembly

There are several computer nets already in
operation on the HF bands with operators will-
ing to give you tips and guidelines in reply to your
questions. Pertinent information about such nets
appears in this column and in the ARRL Ner
Directory. The current edition of the Ner Direc-
tory is available for the asking. It lists over 1200
public service nets by location and frequency.
as well as many computer and maritime service
nets. This directory is also packed with informa-
tioh on all the basics of traffic handling and net
operation. You may obtain your copy by sending
a9-by 12-inch s.a.s.e. with 90 cents U.S. postage
to ARRL Net Direciory, 225 Main St.,

Newington, CT 06111,

Perhaps you are interested in the idea of a local
2-meter computer net and could coordinate
others to get activity started. If you get a com-
puter net going in your area, send the informa-
tion to the conductor of this column
(WAILOU). The net will be publicized here, and
the information will be passed on to the editor
of the Net Directory. And if someone in your
area starts a computer net, lend your support
— the encouragement may make a difference.
— Richard R. Regent, K9GDF, Wisconsin
Section Manager

(Heath Company, Benton Harbor, MI 49022).

The firmware of GLB’s PK1 TNC has been
updated to version 3.7. Consult the PK1 manual
on how to obtain the latest version (GLB Elec-
tronics, 1952 Clinton St., Buffalo, NY 14206),

According to Packet Sofiware Approach
Newsletter No. 6, Bob Richardson, W4UCH,
has updated his AX.25 software to version Dash
2, which makes it easier to connect a modem to
a TRS-80 computer running his TNC emulation
program (by eliminating the external port
encoder/decoder (Richcraft Engineering Ltd., I
Wahmeda Industrial Park, Chautaqua, NY
14722-1065).

WANG PCS IY
Bill Giel, KD10, wants to get in touch with

anyone using 2 Wang PCS Il (with twin disk
drives) for RTTY or CW. Bill has written 2
propagation-forecasting program that incor-
porates MINIMUF 3.5 with a database of over
300 locations for the PCS II, and will provide
free copies to those who send a blank $¥-inch,
hard-sectored diskette and a self-addressed,
stamped disk-mailer to Bill at 524 Valley Ave.,
Yonkers, NY 10703. ) -

Wk
Strays &S
1 wouid like to get in touch with. ..

{1 any amateurs using an Apple Ilc computar
to work RTTY. James Hughes, W3HGM, Box
243, Grove City, PA 16127.
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The World Above 50 MHz

Conducted By Bill Tynan, WaX0Q

Send reports to P.O. Box 117, Burtonsviile, MD 20866,
or call 301-384-6736 to record late-breaking information.

A Banner Year for Meteors?

This may be an especially good year for the
*‘ping jockeys”’—VHF operators who make
meteor scatter, or MS, one of their principal
pursuits. As mentioned in iast month’s
column, Michael Owen, W9IP, belicves this
may indeed be ‘‘a year t0 remember.” He
bases his contention on the fact that several
comets are approaching our part of the solar
system. Since comets are accompanied by
clouds of particles, and it is particles traveling
through space crashing into the earth’s at-
mosphere that are responsible for the ioniza-
tion we know as meteor pings, it stands to
reason that there may be some really interesting
meteor showers in the months to come.
Meteor showers ave named for the area of
the sky, the constellation, from which they
appear to come, not for the comets that pro-
vide the particles. Thus, the Perseids shower,
so familiar to' VHFers, appears to emanate
from the coastellation Perseus. Few of us are
aware, however, that it is the Swift-Tutile
comet that furnishes the numerous particles
that produce this shower. Probably the best
known of the comets is Halley’s. As almost
evervone has heard by now, it is due to visit
the innier portion of the solar system over the
next few months, putting on a spectacular

visual show as it approaches the sun.

Last month’s column contained W9IP’s
reminder that the Eta Aquarids Shower is due
in early May. Mike pointed out that this
shower is caused by particles traveling in the
same orbit as Halley’s comet but somewhat
ahead of it. This is the first of the showers
that he believes will be particularly produc-
tive for MS operators this year, WOIP further
notes that its particles approach the earth
almost head-on and thus slam into the at-
mosphere at higher-than-customary velocity.
As a result, they ionize the atmosphere at a
greater altitude than is the case with many of
the other showers. Thus, the Eta Aquarids
should be particularly productive for better-
than-average MS DX. The shower is expected
to peak about 1300Z Saturday, May 4, with
east-west paths favored for us in North
America.

Besides the Eta Aquarids in May and the
Perseids in Aungust, there are other meteor
showers that W9IP believes bear more than
mere watching this year, The October 3
Dracornids, a product of the Giacobini Zinner
comet, provides another potentially good op-
portunity. This comet will have passed the
earth’s orbit only 29 days before we arrive at

that point in space, so there should be a
substantial gquantity of particles still around
when we get there. That should mean lots of
meteors. Mike warns, however, that the peak
of this shower will 1ast only a hour or so, and
will probably occur about 1600Z, favoring
northwest-southeast paths. Eleven days later,
on October 20, particles accompanying
Halley’s comet should produce the Orionids
shower. W9IP notes that this close proximity
of comets provides a similar situation to that
which made the 1966 Leonids shower so spec-
tacular, with over 150,000 meteors per hour.

WOIP has developed a computer program,
which runs on the iBM® PC, that predicts the
optimum times and directions for most of the
major showers. It is an extension of an earlier
program originally developed by W1IR. Mike
says that for $5 to cover his cost he will be
happy to send a disk to anyone wishing to try
the program. His address is Michael R. Owen,
21 Maple St., Canton, NY 13617.

This may be an MS vear we will long
remember. [t should not only be great sport
for experienced ping jockeys, but also serve
as an ideal opportunity for newcomers to get
their feet wet in this fascinating and produc-
tive propagation mode.

ANOTHER ROUND OF VHF
CONFERENCES COMING UP

As well as being the time of year for improved
VHF propagation, we are also into the season
for VHF conferences. These gatherings provide
an ideal opportunity to meet fellow VHFers, ex-
change ideas and hear of the latest in techniques.

(7] First up is the West Coast Conference. It will
be held May 3-5 at the Hilton Hotel in
Sunnyvale, California. The program includes
speakers on antennas, amplifiers, preamps,
ATV, packet radio, and gear for 23 and 13 cin.
Also included are antenna-gain and noise-figure
- competitions, and a flea market. Lodging reser-
vations may be made directly with the hotel at
408-738-4888, Be sure to mention the conference
for the special 55 per night rate,

{1 Next on the list is the Eleventh Annual
Eastern YHF Conference, set for May [7-19 at
Rivier College, Nashua, New Hampshire. The
program features a Friday night hospitality room
and technical talks by well-known VHFers
during the day on Saturday. Also scheduled are
antenna-gain and noise-figure cvents, as well as
a Saturday evening banquet. Until May 5, con-
ference registration is $13.50, and $14 for the
banquet. Both should go to David Knight,
KA1DT, 15 Oakdale Ave., Nashua, NH 03062,
with checks payable to the ‘‘Eastern VHF/UHF
Conference.”” Accommeodations are available at
the college dormitory at $16.50 per person per
night or $28 double. Those wishing these accom-
modations should include payment along with
their preregistration. There are also a number
of hotels and motels nearby,

{1 The granddaddy of the VHF conferences,
sponsored by the Central States VHF Society,
will be held in Tulsa, Oklahoma, July 26-28,
One thing guaranteed by this year’s president,
Charlie Calhoun, WORRY, is that there will be
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no snow for the antenna-gain contest, The af-
fair will be held at the Sheraton Inn Skyline East,
Jjust off I-44 and 10 minutes from the Tuisa In-
ternational Airport.

An impressive lineep of speakers, including
WA4GPM of Varian on cavity amplifiers,
WA4AMVI on E, propagation, W4WD on
automation in the ham shack, WBSMPU on
automating the OSCAR station, WBSLUA up-
dating the 1296 transverter design, K2UYH on
10 GHz, N6TX on anienna sysiems and
W4HHK discussing 2304. {n addition, W3IWI
or NK6K from AMSAT will update plans for the
exciting new PACSAT satellite project. K6MYC
and W8PW may also be present to give what are
always interesting and informative talks. This
conductor will have a few minutes on the
program to sample the group’s thoughts on some
of the operating issues currently before us, such
as the proposed revisions to EME sequencing and
reporting standards.

It is planned to continue the practice begun
last year of publishing & Conference Proceedings
50 all of the technical papers are documented
both for attendees and those who are unable to
make the Conference. Another event initiated
last year, the Friday evening indoor flea market,
which proved very popular, will also be included.
If the 1984 event was any indication, this may
be the finest collection of VHF-related goodies
one can expect to see anywhere. Of course, there
will be noise-figure and antenna-gain events, and
the fine Saturday evening banquet. Once again,
WBSLUA is in charge of corralling a stable of
first-class VHF-oriented items. I am sure Al
woutld be grateful for any help he can get in this
regard, so anyone whe may have something to
donate is encouraged to do so. As is usually the
case with Central States conferences, there is a
fine women's program in the works. This year,
Pam Marshal, NSKW, and Mrs. WORRY,
DeEdra Calhoun, are in c¢harge of lining up a

great series of tours and events for those who
prefer not to attend VHF technical talks. Con-
tact WERRY at 1119 Calleen Dr., Sapulpa, OK
74066, for further details.

ON THE BANDS

6 Meters—Once again, WASIYX comes up with
another of his extensive reports on E, and F2
conditions as seen from his San Antonio QTH.
As would be expected, Pat found E, ocour-
rences in February considerably down from
January, with the 6-meter totals dropping from
nine separate openings during eight days of
January to three openings during a like number
of days during February. However, the total
pumber of minutes of openings for the two
months was identical at 445. This disparity was
due to a massive event that took place Febroary
3 in which 6 meters was open for over three
hours, beginning at 2350Z. Despite the long
opening, only a handful of stations were heard.

The true extent of the opening can be gleaned
from Pat's FM broadcast observations. That
hand opened as sarly as 2140Z with low-end-of-
the-band stations in the Maryland/DC area. [t
closed at 0150 February 6 with Mexican stations.
In between, FM signals from the Mid Atlantic
states and across the Northern tier of states tor
Minnesota were received. Frequencies up to the
high end of the band, and into the airport VORs
above 108 MHz, were open. Similar results were
noted on TV Channels 2 through 5. WASIYX
makes the point that, during most of these winter
openings, conditions, as indicated by TV and FM
observations, were much better than would be
inferred from histening only to 6 meters. The
moral to this observation is that the band is open
more than we think. The only way to take ad-
vantage of it is to make some noise. As they say
on TV, *Be there!”

WASIYX’s eternal vigitance paid off again in



early March with reception, on the 8th at 0245Z,
of the 50.099-MHz HC2FG beacon. Pat says
that the signal was in for 40 minutes and peaked
§9. From the lack of TV signals, it appeared that
the propagation mode was entirely F2, This con-
clusion is interesting in light of the fact that the
solar flux for that day was only 69.

From Six News, published by the UK. Six
Metre Group, vomes confirmation that 25
Norwegian hams have been granted 6-meter
operating privileges. Apparently, they are
restricted in their hours of operation, as the
British still are. In addition, they are limited to
25-W ERP. It is reported that some contacts be-
tween Norway and the U.K. have already taken
place, with LASAX working G41JE on February
4 and G4DGU on the 12th, both via MS.

2 Meters—WAILJXN writes that his trip to the
Bahamas was a great success despite problems
with high winds and power-line noise, The anten-
na he used this time was similar to that employed
on his previous visit—an array of four KLM
16-1L.BX Yagis. But this time, he had modified
them to *“18-L.BXs’" by adding two additional
directors to each, making the booms 34 feet long.
Even with this additional boom length and the
aforementioned wind, they held together very

well. The system must aiso have worked elec-
trically, as Lance racked up EME contacts with
well aver 50 stations, and completed WAC by
virtue of a contact with ZS6ALE, He also did
well on MS, working WAIHMK and K3HEC
in Pennsvivania, K2TXB and WB2NPE New
Jersey, WALOUB New Hampshire, WA4INXY
Tennessee and WH3ILJK Maryland. Tropo con-
ditions for WA1JXN/C6A were also very good,
producing contacts with K5SM Louisiana,
KAIBXB Connecticut, K2TXB MNew Jersey, a
number of stations in Virginia, ihe Carolinas and
Alabama, as well as numerous Georgia and
Florida 2-meter operators. Lance expresses his
thanks to YETBQH for providing a 0.2-dB
MGEF-1202 preamnp and for arranging the skeds,
as well as to WSHUQ for handling liaison on
20 and 75 wmeters.

1% Mezters—K4HWG has made it known that
a new beacon has just been put into operation
by Woodbridge Wireless, Inc. The beacon, which
signs the call WB4FQR, is located at Wood-
bridge, Virginia (near Washington), in grid
square FM I8, and runs 13 W to an omni anten-
na on 220.055. Reception reports are invited and
may go to the Callbook addresses of K4HWG
or WB4FQR.

The Higher Bands— A note from WD4MBK fills
s in on how the Bast Coast 70-cm Net has been
going. Over its {ive-and-a-half-year history, the
net has had 290 different stations check in from
24 states. Charles says, however, that although
check-ins have generally been holding up well
over the past few months, those from the
MNortheast have fallen off dramatically. He
wonders if part of the cause for this may be the
late hour (2330 Bastern time) that the net looks
for stations in that direction. Consideration is
being given to splitting it into two parts, with
one net control, KACAW, taking check-ins from
the North beginaing about 2100, and the other,
WALZIA simultancously collecting the Southern
contingent. Of course, two closely spaced but
separate frequencies would be used. A time
would be provided when the two halves of the
net would join and relay sked information and
news of general interest. Charles would ap-
preciate opinions on this approach. His address
i$ Charles Osborne, 1427 Robin Hill Dr,,
Noreross, GA 30093.

VE4MA says that he has been having quite
good success on 23-cm EME with 90 W to a
9.foot TVRO dish. 3o far, he has worked
VETBBG, K2UYH and QESXXI. The current
project is completion of an OZ9CR six-tube
amplifier. Next, Barry has plans for 13 ¢m,

EME Annals

Figures are number of different stations (not total QSOs}. number of U.B. states, number of DXCC countries all worked via EME. Compiled March

16, 1885, Deadline for next update is March 1, 1986, Beg

nning with the next appearance of the EME Annals, stations not heard from over a

two-yaar period will be dropped from the list. Minimum numbers of stations worked to qualify tor list for each band are noted. These can be
expected to change, depending on activity levels and available QST space.

The Baginnings

January 27, 1953: first amateur reception of echoes from the moon—WA4AQ and W3IGKP. Frequen:
July 27, 1960: first amateur two-way contact via the moon~W1BLl and WEHB. Frequency used: 1206 MHz.
April 11, 1964: {irst 144-MHz two-way moonbounce contact —WEDNG and OH1INL.
May 20, 1964; first 432-MHz two-way moenbounce contact—W1BU and KP4BPZ {followed shortly by a number of other contacts from KP4BPZ

using the 1000-§t dish at Arecibo, Puerto Rico).

used: 144 MHz.

March 15, 1970: first 220-MHz two-way moonbounce contact—WBENMT and WTCNK {followed by a contact the next day between WBENMT and

K2CBA

3.
Qctober 19, 1970: first 2304-MHz two-way moonbounce contact—W3GKP and W4HHK.
July 30, 1972: first 50-MHz two-way moonbounce contact—KSWVX (now KSCM) In canjunction with WSWAX {now K55W), and WASHNK in

conjunction with W5SXD.
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Conducted By Stan Horzepa, WAILOU
75 Kreger Dr., Wolcott, CT 06716
CompuServe ID no. 70645,247

220 and 450: Is Anybody Up There?

Recently, 1 received a letter from J. H,
Stafford, NJ8F, who suggested that there was
a need for increased repeater activity on 220
and 450 MHz, as an alternative to 2 meters.
In most areas, 2 meters Is full. Frequency
coordinators are hard-pressed to assign new
repeater pairs because all the pairs are
ussigned. In fact, some coordinators have
“closed shop™ as far as new 2-meter repeater
assignments are concerned. To escape from
the madding crowd, 220 and 450 provide at-
tractive oases,

“Staff” points ouf that *‘one can ac-
cumulate an awful lot of radios to get on all
of these bands. s there a good way to deter-
mine the activity on 220 or 450 before
spending the cash to buy radios for these
bands?"’

MICHIGAN AND TEXAS GO 20

Michigan and Texas have adopted 20-kHz chan-
nel spacing for repeaters in the 146-148 MHz
range. The pian was overwhelmingly approved
at the December meeting of the Michigan Area
Repeater Council (MARC) and by an 8 to
margin at the February 16 general meeting of the
Texas VHE-EM Society, MARC and the Society,
the respective frequency coordinating hodies of
Michigan and Texas, studied the plan for over

Scanners and Repeater Directories

There are a number of ways of measuring
the level of this activity without purchasing
a transceiver. The best way is to monitor the
band with a scanner, Many scanners cover the
450 ham band, and a few aiso cover 220, If
vou don’t own a scanner, perhaps you can
borrow one for a week or two.

There is one caveat to 450 monitoring.
Although you may monitor activity on 450,
whether that activity is accessible to you is
another matter because many 450 repeaters
are private. And a private repeater is one that
is probably closed to you. o, if your interest
in 450 runs high, contact some of the hams
you have monitored on that band and find
out whether the repeater they use is private.

@ year before adoption. MARC plans to have all
repeaters on 20-kHz-spaced channels by May
1986, while the Texas VHF-FM Society expects
it to take several years for full implementation
of the plan.

REPEATER LOG

According to reports received in February,
repeaters were involved in the following public-

Another way of measuring this activity is to
consult the latest edition of the ARRL

. Repeater Directory.

Do It Yourself

[f vou discover that the [ocal activity an 220
and 450 is low, don’t let that stop vou from
moving up trom the 2-meter crowds. Your
move up increases the activity on the band,
and once you discover the joys of UHF and
near-UiHF, you can convince your friends to
move up, too. Soon, the level of local activity
will increase, and you will not have to worry
about having purchased 2 transceiver vou
never use; you will have solved the activity
problem vourself.

service events: 10 weather emergencies, 1 criminal
emergency, 6 meadical emergencies, 218 vehicular
emergencies, 7 fire emergencies, 7 public safety
events, 60 drills and alerts and 5 power failures.

The following repeaters were involved
(followed by the number of events): WAIDGW
20, WR2FKZ 2, W2VL 17, WA2ZWP 3, N3BFL
1t, NN4N 8, WB4QES 18, WB4UDS 3,
WDSAWP 3, KH6HHG 3, WTEX 162, WTHSG
1, KEDDG 12, KDSGL 9 WDSIEL 14,
WASULB 22, W8V'1D 6. RS

,‘,}\'E. ('Jh:;

YOUTH-, COMPUTER-ORIENTED
SLIDES NEEDED

{71 Have any slides showing junicr or senior high
school students learning about Amateur Radio?
Or any slides showing amateur use of computers?
The ARRL Development Gffice is looking for
such slides for use in its programs. All subjects
need pot be licensed amateurs, but the emphasis
should be on people, not equipment. Send all
slide candidates to the ARRL Development
(ffice, c/0 Hy.

Strays

UNIQUE JOB OPPORTUNITY

[ Are you an RF and/or digital design engineer
with a hankering for a unique challenge? The
Arecibo Observatory, operator of the famous
1000-foot dish in Puerto Rico, is seeking an

66 119 £

engineer for a group leader position to address
4 broad range of technology supporting research
programs in radio astronomy, planetary radar
and atmpspheric science. The work at the
Arecibo site involves a wide variety of equipment
ranging from high-power transmitters to digital
signal processors and coryogenically cooled
receivers, Send resume to Jon Hagen, KP4I,
Head, Electronics Dept., Arecibo Observatory,
P.O. Box 995, Arecibo, PR 00613,

QST congratulates. . .

[J Al Hamilton, AGIF, of Beverly,
Massachusetts, on receiving a $1000 award from
the GTE Volunteer knitiatives Program payable
to the HANDI-HAM Courages (enter.

71 Don McDaniel, KJ3Q, of Lower Burrell,
Pennsylvania, on receiving the Western Penn-
sylvania DX Association’s outstanding DXer
award.

] ARRL Treasurer Jim McCobb, KILLU, of
Hoxford, Massachusetts, on being appointed Ex-

ecutive Vice President and Treasurer of the An-
dover Savings Bank,

i1 A, J. B, Clement, W6KPC, of McFarland,
California, on being named a fellow of the
Radio Club of America,

[ (. Graham MaConomy, W6BUK, of Hemet,
Clalifornia, on 60 years as a member of the
ARRL.

§ would like to get in touch with...

[ anyone with information on the bootlegging
of my call sign by an operator identifying himself
as ““Steve " Robert Wanderer, KT2D, 32 Shore
Rd., Wayne, NJ 07470-6321,

(71 any amateurs interested in a guided tour of
Burope. Betty Strattan, W2PVS, Box 3,
LaGrangeville, NY 12540,

[ anyone interested in forming a trivia net.
Shawn Sabo, KB4KGB, 1555 Mill Run Ct,
Lawrenceville, GA 30245,



Correspondence

Conducted By Bruce Kampe, WA1POI
Information Services Assistant

All letters will be considered carefully. We reserve the right to shorten letters selected in order to have more members' views represented. The publishers
of Q87 assume no respansibility for statements made herin by correspondents.

AMATEUR RADIO’S FUTURE
GROWTH

{21 Re: Correspondence by Mr. Steir, March
1985 QST. I make this urgent request: Please!
Stop beating that poor dead horse with that
“no-code’’ stuff and get on with the recruit-
ment of new amateurs. The majority of the
Amateur Radio fraternity has spoken in favor
of code as the basic requirement for licensing,
and the FCC has so ruled. Therefore, a con-
tinuing attitude of opposition toward the code
requirement is only counteractive to the
recruitment of new amateurs.

Because CW is the most basic form of com-
munication, continuously used around the
world by many thousands of amateurs, this
mode should be honestly presented to pro-
spective amateurs as a positive, efficient and
basic communication method along with the
other modes, rather than characterized as
being a **sincerity test’’ or an obsolete *‘slide
rule.”’ - Thomas F. Aughenbaugh, NY6Q,
Big Bear Lake, California

i1 Re: “It's Later Than We Think,” in
March 1985 Correspondence, I submit that
anyone capable of learniag the basics of
BASIC for any “simple computer”’ set-up can
also learn the basic basics of the Morse code
in much less time than it takes for all those
discussions of its (presumed)} merits or
demerits to take place.

It’s just a matter of exploding the myth and
not making it sound more difficult than it
actually is!

If we keep listening to all the doomsayers
these days, we may indeed end up missing
what Amateur Radio is realfy about,—F, Paul
Kosbab, NF4E, Tulsa, Qklahoma

[ 1 suppose that sooner or later we will have
to have a “‘no code” license. It is better to
give penicillin to a pneumonia victim than to
fet kim die as a result of 2 ““no pills”* principle,
The pill may be bitter, but if we don’t swallow
it, we may end up with a dead patient. No
more ham radio.

Although I am a CW operator and very
thuch enjoy tapping out the code with an old-
fashioned electromnic keyer (would vou believe
a Hallicrafters T.0.7), I know we need a ““no
code’ license if I am to be able to continue
to do so.

We might encourage a ‘“digital’’ license
that would convey privileges for CW (using
newfangled equipment or, if the operator
wants, old keyers), Baudot, ASCII and
AMTOR, but no voice privileges. Think of
all the computer whiz kids that would go for
this. No code knowledge would be necessary
for such a license; of course, one could still
learn it if one wanted.

I do not want to see ham radio die, and all
my operating privileges whisked away from
me, because of an insistence that everyone
must have code proficiency and be able to
send with a brass pounder.—~Stan Gibilisco,
WGV /4, Tavernier, Florida

£ T have noted all the comment lately about
the drop in the ranks of licensed amateurs.
1 believe 1 know a source of at {east some of

the drop-outs. They may be folks who
“moved up” from CB, only to find they
really didn’t have an interest in serious radio.
They disposed of their equipment, and let
their licenses lapse. Since those licenses are
of the “*five year' type, now is about the time
that they would be expiring.

As for getting new blood into our com-
munity, 1 agree that the rules and re-
quirements must be upgraded and updated.
1 really do not think that code is a deterrent
to the ““children’s band”’ mentality; Amateur
Radio has enough of that sort even wirh the
code requirement,—David J. Mann, NB7X,
Portland, Oregon

{1 What we can strive for is diversity. More
power to anyone who wants to operaie
RTTY., AMTOR, OSCAR, or whatever. Let’s
keep our options open. CW and computerized
modes have a special ability to cut across the
lines of age, sex and nationality, and for this
reason they are valuable, Those who favor no-
code are actually suggesting less diversity,
even though they may not intend it so.
Arguments in favor of a particular mode
based on efficiency are beside the point. We
do what we do not because it is efficient, but
because we like it.

One way to encourage newcomers is to
clean up our act. Some of the conversation
we hear on the 75, 40 or 2-meter bands is
neither morally nor intellectually uplifting. 1t
our image is one of profane bigotry, it isn’t
surprising that we don't attract as many
recruits as we'd like.

Another problem is the cost of amateur
gear. The cost of our hobby makes it much
more attractive to the wealthy older person
than to the young or less well-to-do,

Finally, it seems to me that what Amateur
Radio once offered was romance. The hum
of a blower, the glow of an 813, the soft
pulsation of a mercury-vapor rectifier, the
feeling of solidity in a 75A-4; these were the
intangibles that drew us in vears ago.

i think OSCAR and EME are among the
best things we have going today, because they
preserve some of that same feeling; the feeling
of being on the very edge of things, of
achieving something uncommon.

if this is the way we can make our hobby
appear, our future will be secure.—Clarence
Wager, K6TBW, Tuolumne, California

2] Why CW at ali? Because | have proven fo
myself time and fime again that Morse code
gets through adverse conditions (QRM, Q5B,
QRN) more effectively than any other mode
available to Amateur Radio.

By the way, [ am one of the “‘young
troops” that supposediy can’t be recruited to
Amateur Radio because of the “‘code
barrier.”” | was first licensed at age 17, and
had enough desire to get the code down, Did
you ever consider that the youngsters you’ve
tried to interest, who have given excuses such
as ““I can’t learn the code” or ““1 don’t want
to learn the code™ simply aren’t interested in
Amateur Radio? The amateur service does
not interest everyome the way we would

like.—Jim Holman, KU3J, Jacksonville,
Arkansas

(3 As a recently licensed amateur, [ have a
perspective on increasing our ranks that [ have
not seen reflected in your column.

The ‘“‘no-code” Heense is neither the
problem nor the solution. Greater dedication
to public service, while commendable, will do
little to increase the popularity of our hobby.

The first and greatest problem | faced was
finding ham radio, This roay sound absurd
to the old timer wha knows everyone who’s
anyone in every club in his area. The problem
is that hams talk to hams, and not to the
general public. If the flyers for hamfests were
posted on the street corners or anpouncements
published in newspapers or broadcast via
public events spots of local radio stations, or
if they were held in shopping malls rather than
in out-of-the-way racetracks or in the
basements of churches or exhibition halls with
no public access, wnore of the non-ham public
would attend and get bitten by the bug.

Another way to reach the public, par-
ticularly the youth, is through computer
magazines. An article in RUN magazine
about a “*Morse code™ tutor program was ong
of the greatest influences on my decision to
go for a license. The bright, technically
oriented young people are the ones we most
want to attract to Amateur Radio and the
computer magazines are where we are going
to find them.

Of course, once we have their interest we
have to hold it. Maybe we can make the
Novice bands a protected area where Novices
can have a chance to discover what the hobby
is all about without getting knocked aside in
the rush. A little cooperation from the CRRL
in discouraging phone nets below 3750 kHz
would also help immensely.

If Amateur Radio is to be a living, growing
hobby, we must bring ourselves to the public
at farge, and we must establish better ways
for nurturing newcomers in our hobby.
—-Alan Tayvior, KAIZWLI/KT, Forest Hills,
New York

[Editor's Note: In March Correspondence, three let-
iers discussed the future growth of Amateur Radio
ynder the heading, “IT’8 LATER THAN WE THINK.”
Those three ietters triggered many more responses
than we could print; some are presented above. All
the responses made referanca to the sode require-
ment, and most discouraged any change of that re-
qui{eninent, which Is consistent with past apinion
polls,

HOMEBREW HIGHER FREQUENCIES

[1 Congratulations on printing the fine
detailed construction article by “Chip’” Angle,
N6CA in April 1985 QOST. As we move into
the higher and higher frequencies, we need
more information of this type. While some
commercial gear is available for 1269 MHz,
many of us would prefer to build our own. 1f
we are to increase the occupancy of these
higher frequency bands, equipment must be
made available, and for the present, most
of it will be “homebrew.” Keep up the
good work.—Jim McKim, WOCY, Suling,
Kenses E
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Silent Keps

It is with deep regret that we record the passing of these amateurs:

WAIASH, Edward E. McQuillen, Manchester, NH
WI1DIA, Horace lJ. Ohm, Marblehead, MA
W{EFRE, Jerome *“jerry’* Erickson, Proctorsville,

KALIFYQ, Chailes T. "'Chuck’ Hamilton, East
Stoneham, ME
WIGDU, W. Ward Nipper, Peace Lale, RI
WIHSC, Warren E. Cann, Hampton Beach, NH
KAILXQ, Donald W, Behnken, Norwalk, CT
WIOHU, Wallace K. Edwards, Underhill, ¥T
WIROS, Paui D. White, Norwich, CT
WIRYR, Albert E, Johnson, Doschester, MA
WIUFH, George E, Demers, Little Compton, RI
WAIWHT, Charles F. Brvag, North Port, FL
W2IDMO, Walter H, Borneman, Lynbrook, NY
WO, Howard C. Schubert, Sr., Leonia, NJ
W2KVS, Edmund A. Krampert, Ramsey, NJ
WAROQZN, Anthony C, Degntis, Basking Ridge, NJ
W2TBO, Adelbert G. Freeland, Seneca Balls, NY
R2UJA, Arthur R, Mason, (ceanport, NJ
WBZWTR, Howard E. Moore, Jr., Mount Holly,

NT
WBZYXS Alfred G. Boeffing, Dingmans Ferry,

WIZK Amory H, “Bud’* Waite, Venice, FL
KAQ’:AJO Walter E. McCabe, Jr., megi Mills,

W3CQA Charles W. Hackenyos, Philadelphia, PA
WIDNP, Walter Hambleton, Milford, DE
WB3FQL, Robert W, Wasrington, Harrisburg, PA
WEBIHP1, George A, Hoffman, Harrisburg, PA
W3IEM, William E. Lynch, Upper Darby, PA
WA3OBD, Robert W. Funk, Sharpsville, PA
WAALW, Walde H. Nilsson, 5r., Simpsonville, 8C
N4BGW, John Durkovie, Cape Coral, FL
WACLJ, Jesse R, Price, Sr., Orlando, FL

K4DID, Thomas H. Danaldson, Kannapolis, NC
WA4DSC, Charles E. Gorkes, Sarasota, FL
W4DUW, Jack R, Patterson, Huntsville, AL
KB4GRT, Garland $mith, Parksley, VA

WAHAQ, Frank Wells, Darlington, SC

WBJIRX, Peter P, Forst, Jr., Hollywood, FL
WA4JQE, Herbert W. Mills, Owensbaro, KY
K4KJK, Harold A, Loring, Charlotte, NC
E4MPP, fames R, Spurlock, Princeton, KY
KF4NF, Robert Mader, Englewood, FL

W4PMJ, Harold M. Rosser, Sr., Belton, TX

50 Years Ago

May 1935

Z] After several years of comparative quiet, 10 meters
is alive again, thanks to pioneers like W2TP, W4TZ,
WOCAL, W6VQ, WIGFZ and WONY. WIDF re-
counts some of the recent DX, largely with VK and ZI.
stations

i CT2BK, a popular contact for several thousand Ws,
describes his antenna setup, with particular attention
to the calculations for the great-circle path; he feels
antenna orientation was responsible for the strong
signal from his *d6 output tube.

[J QST is now published in four editions—central,
eastern, western, southern. Only the Station Activities
columns for each area are inchuded, releasing a bit of
space for another feature article or two, and permit-
fing “local'” one-edition advertising at reasonable cost.
i1 Technical Editor james Lamb reports on interesting
technical features of some of the latest manufactured
ham-band superhets—Hailicrafters Super Skyrider,
Hammarlund Super Pro, National HRO, RCA
ACR-136, RME9D, for examples.

{1 Separately, Jim points vut that we bandy about
words like selectivity and sensitivity without really
knowing what they mean. He illustrates, with example
graphs, the several definitions of selectivity
measurements. - -

"1 And some still prefer to buifd their own, largely for
reasons of pride. WIERU describes his improved ver-
sion of the original single-signal superhet, which he feels
holds its own against any commercial product,

[J Though not all the logs are in as vet, the 1935 DX
fray appears io have smashed all records. WISZ,
W2BHZ, WISI and W6GHRL are among the top
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K4QOC, Woodrow ““Woody" Mitchell,
Monatgomery, AL

K4QP, John P. Sweeney, Summerdale, AL

WE;ERHO, Charles W. Greig, Lighthouse Point,

NF4W, Anthony D. Tartaglia, Titusviile, FL
WAYO, Fred J. Wadford, Jr., Palm Harbor, FL
NSEZQ, Donald F, Berry, Jackson, MS
WDSFSH, W. Thomas Rothwell, Ir., Chapel Hill,

NC
W5MYM, Francizs B. Kaczorowski, Truth m
Consequences,
WSV, Helen Sadler, Mound, TX
WSVHT, Richard J. Bozeman, St., Marshall, TX
WEVYT, Charles S. Stuttle, Little Rock, AR
W6AVZ, Ciifford Van Ciel, Salinas, CA
W6LCB, J. Frank lrwin, Myrtle Beach, SC
NOEPG, Wayne Heck, Davis, CA
WolFC, Gerald A. Whittaker, Santa Rosa, CA
W6ING, Dongias M. Smith, Woodland Hills, CA
W6IPP, James E, Kavan, Encinitas, CA
W6lY, Edgar 1.. Parkhurst, Salinas, CA
W6KB, Lloyd E. Martin, Salinas, CA
WoLFT, John H. Morecroft, La Crescenta, CA
WoMOF, John E. Hurtt, Santa Rosa, CA
WOMUF, Eric T, Ledin, Pebble Beach, CA
WoMZV, Richard ). Best, San Rafael, CA
WaNWO), Robert L. Surtees, Carmel, CA
WB6PKM, Warren W. Griffith, Salinas, CA
WGI;JV Octa E. Williams, Moutgnmery Creck,

*WB6RTE, Verner W. Huntus, Eureka, CA
KAS0P, Stephen J. CGleng, Thousand Oaks, CA
NYTAN, Clarence H. Stevenson, Ciraham, WA
NTBOR, Robert E, Scharping, Ir., Mesa, AZ
WTBXL, Wallace (. Klocker, Helena, MT
WIDJU, Willis D. Marshall, Bellingham, WA
NTDSE, Donald R. Tyler, Kingman, AZ
WTEZ, Earl 1.. Eggers, Eugene, OR
WTQKU, Donna L. Gettman, Oregon City, OR
WTRCF, Nels P. Neison, Jr., Phoenix, AZ
KATRQS, Patrick J. Moehrle, Sumper, WA
WIYURG, Eldridge *“Wally*® Fosherg, Manchester,
WA

K7IIZR, Mortimore Dunning, Moses Lake, WA
NCTV, Charles Billings, Clark Fork, 1D
K7WL, Wallace H. Leland, Phoenix, AZ

scarers. And last antumn's $3 similarly broke records;
WOHKC's 113,000 points topped “em all, yet he used
only 20 watts. WOAUH worked 68 of 62 possible sec-
tions, missing omly the Philippines,

["] Generat Electric has developed a new line of tubes
with metal instead of glass enclosures, Advantages in
ham use are shorter leads and better stability through
inherent shielding.

i1 A survey through QIS8T shows amateur activity as
10% exclusive “phone, 46% telegraphy only, and the
rest 2 combination of both. Lesg than 5% of interest
is in 28 Mec. and above, most of that concentrated in
S-meter “phone.

i The Editor decries the amount of bootteg activity
o1 5 meters, and applands F.C.C."s actlons in warn-
ing some of the less-scrupulous maii-order houses that
their ads for such gear must include a caution that a
license is required.

[ Progress in legitimate 5-meter DX continues, helped
by improvement in design of gear, Ross Hull likes the
new 955 pentode “‘acorn’ tube for efficient receiving
circuitry. Copper-tube “*plumbing' is the *fin thing™
for transmitter circuits.

L) The Hq. staff now totals 30, with seven having more
than 10 vears service. The crew has built cabinets for
a museum display, and now solicits donations of old
gear for exhibition in the Hg. offices.

25 Years Ago

May 1960

(1 You probably won’t want to duplicate the 13-tube
receiver built by WOBTY and W9IHT to cover 1.5 to

Administered By Marvis Bogatz

KTWT, Wilbur E. Talbott, Evgene, OR

WHBSCIU, Laurence E. Pennell, Van Wert, OH

KD8GR, William H. Macintosh, Lorain, OH

WEHXR, Jerrold A. Swank, Washington
Courthouse, OH

WARMCH, Stephan . Stith, Centerville, OH

WSRYH, Harry . Wayne, Southfield, MI

KETAK, James W, Whipple, Midland, ME

WEUB, Emery V. Qualman, Port Clinton, OH

WEYAA, Roger R. Day, Findlay, OH

K9BZL, David C, White, Athens, GA

NQE‘FP W. Fleming “'Brownie®” Brown, Chicago,
I

WIGXQ, John Alexander, Rockford, IL

WU@BE, Robert W, Schoening, Mm.neapohs. MN
K®BOH, Rolf Nyflot, Flarissant, MO
K&BWA, Ralph 1, Anderson, Holyoke, €O
NABXP, Harold ;. ('Brien, Minneapplis, MM
K@DF], Elmer L. Burt, Salina, KS

k.\ﬂKDK Harry M, Matthews, 5t. Joseph, MO
KAS'}TMI. Henry F. Dove, 5r., Atchison, K§
‘WGVFI, Ben O. Edwards, Kansas City, MO
KHG‘{-IRF Sherman A. Manchcstm', Jr., Coronado,

KH6IU, Beginald G. Field, Honolulu, HI
KP4DQT, Jorge A, Lugo, Rio Piedras, PR
VETHA, Patrick W. Larkin, North Vancouver, BC
VPSRJ, Robert J, McElvy, Lake Park, FL
VPICX, Athol J. Moulder, Warwick West,

Bermuda
YPIGK, Yan M. Richardson, Hamilton, Bermuda

Feedback: Laurance E. Pennell was listad in tha Silant
Keys column of the Fabruary issue with the incorract
call sign of KAGNSF, The corract call sign is WEBCJU.

*Lite Member, ARBL

In order to avold unfortunate errors in the Silent Keys
column, reports of Silent Kevs arg confirmed through
acknowladgment only to the family of the deceased.
Thus, those who report 2 Silant Key will not
nacessarily recaiva an acknowledgment fram Hg.

Nota: All Silent Key reports sent to Hg, must Include
the name, address and call slgn of thae raporter as
wall as the name, address and call of the Sllent Key
In order to be listed in the column, Pleass allow
gaveral months tor the listing to appear in QST. &

30 Mc., but there are plenty of usetul ideas io inspire
some ham construction of your own.
{1 Harmonics from Novice rigs continue to be a prob-
lem. WIICP once again outlines the causes and pro-
vides dope on simple filter remedies.
11 T h 1. pionser WSAJG has long used the ARC-S
surphus rig to set 144-Mc. DX records, and now goes
one step further by revamping it to handle the output
of a small sideband exciter.
1 W2AOE proposes & 4-ke. separation fixed-channe]
system for stdeband use on 73 meters, which he says
can avoid the *'present cacophony of whistles, pops,
squeals, moans and semi-coherent speech.”™
£1 FCC regords show the number of amateur licensees
passed the 200,000 mark [ast year, a growth of some
5,000.
1 W3IMP describes his “IMP'* sideband exciter, a
3-tube filter rig stripped to essentials. [t can help anyone
to a good start on that mode—economically, too, being
bwilt largely from odds and ends of surplus.
1.1 The Editor says we are rightfully proud that we are
permitted a full kilowatt input, but points out how silly
and destructive it i to use such power for local trafilc
tiets or ragchews. Besides, the law says that minimum
power must always be used,
1 W1DGL reports last antumn's Sweepstakes results,
with neatly (00 participants working all sections.
WOIOP topped the scores, just nosing out WIKFC,
Il Hams in 1.5, Armed Forces in Moroceo used their
CN4 calls, along with native hcensees, to provide vital
emergency communications after an earthquake leveled
the city of Agadic,
I3 For Field Day, W9DWD built a partable mast of
three 8-foot wood poles (such as come in rolled rugs)
joined by short lengths of pipe.
[3 Seven Kansas City hams collaborated to design a
grounded-grid linear nsing 2 4XC1000A, and then each
bniit one for his home station. Particular attention was
paid 10 control and protective circuits, — W/R W HERT]




Coming Conventions

ATLANTIC DIVISION/NEW YORK STATE
CONVENTION
May 17-18-19, Rochester

The 1943 Atlantic Ihvision/MNew York State Conven-
tion/Rochester Hamiest has been expanded to three
days. The flea market opens at noon Friday, and will
operate continuously through Sunday afternoon. Com-
mercial exhibits open Saturday at §:30 A.M. and Sun-
day at 9:30 A.M. Site of the big weekend is the Monroe
County Fairgrounds, East Henrietta Road (Rte, 15A)
and Calkins Road, Hotel headquarters is the Rochester
Marriott Thruway, Both locations are near NY
‘Fhruway exit 46.

Volunteer license examinations will be conducted on
Saturday and Sunday, Advance registration was
necessary {(see March 1985 QS7, p. 73), but space may
be available for last-minute registrants. Check with
Chairman A. (i. deBleck, KW2X, 59 Bay Knoll Rd,,
Rochester, NY 14622.

Programming begios at 10 A M. Saturday. Groups
presenting programs are SAYLARC, NTS, WDN,
NYPON, NYS, NYSPTEN and Navy MARS. Feature
programs will be Antennas and Towers by Gerry King,
VE3GK, and an Instructor's Forum by John Foss,
WIKQW, ARRL Training Program Manager,
Highlight of the day will be a League Forum presented
by Directors Turnbull, Ferdinand, Atkins, Mathanson,
stevens and Grauer, Alsg present will be League
Executive Vice President Dave Sumner and ARRL
President Larry Price, The sixth annual W2IRUF
Memorial Code Contest will be held at 2 P.M. The
annual bangquet will be on Saterday, Presentations will
be made to the Code Contest winner and to the
Amateur of the Year.

Registration is $4 in advance, $5 at gate. Banquet
$12. Flea market permits $2 per parking space. For
tickets, write to Rochester Hamfest Tickets, 174
Croydon Rd., Rochester, NY 14610, For all other in-
formation, call 716-424-7184 or 716-424-1100 during
business hours. Computer bulletin board, 300 bauds
716-424-7136.

ALABAMA STATE CONVENTION
May I8-19, Birmingham

The 1985 Alabama State ARRL convention will feature
4 giant indoor flea market, manufacturer and rerail es-
hibitor’s booths and lats of interesting farums, FCC
exams will be given on both days, free of charge, Ad-
mission is $4 per person for both dayvs. A homebrew
contest and CW contest will also be a part of the pro-
ceedings. There are several motels in the immediate area
of the convention site, the Birmingham-Jefferson Civic
Center. Make reservations as early as possible, The con-
vention headguarters hotel will he the Hyatt, across the
street from the Civic Center. There will be an infor-
matiop station aperating on 34/94 to assist those
needing directions. Flea market tables can be occupied
on Friday from 4 P.M. to 10 P.M. for those wishing
to sef up early. A banquet and entertainment will be
hetd on Saturday night, with cash bar open at 6 P.M.

‘ tMay 4-5~South Carolina State, Greenvil{er
T tMay 18-19--Alsbama Siate, Blrmingham
. TMay 18-19—Atlantic I'livistoanY State,
Rochester '

o ':Seaside, OR
May Sbiung 2—Texas tate, Dallas
“July 8-7—Dakata Division, Rapid City, §B_ -

Juh' 6-7—Grorgia State, Atlanta

July 13-14—Tndiana State, Indianapolis
July 19-21—-towa State, Des Motlnes

ARRL NATIONAL CONVENTIONS
October d-6, 1985 Lowfsville, Kentucky

~September 5-7, 1986—San Diego, Catifornia

July 10-12, 1987--Atlants, Georgia

- ‘Ai press Nme, Amateur Radio exams are stheduled 16 be given Bt these conventions, For ather exam

. opportunnies see Hamtest Catandar,

Tickets should be purchased ahead of timea. For more
inforsation oh convention tickets and motel accom-
modations, write to BirmingHAMfest '85, .0, Box
603, Birmingham, AL 35201.

NORTHWESTERN DIVISION
CONVENTION
May 31-Fune 2, Seaside, Oregon

The 1985 ARRL- Northwestern Divislon/Oregon State
Convention, cosponsored by the North Coast Repeater
Association and the Oregon Tualatin Valley Amateur
Radio Club, will be held at the Seaside Convention
Center. Hours are 3-8 P.M., Friday, 8 A, M5 M,
Saturday, and 9 A.M.-2 P.M. Sunday. Preregistration
is $5 per single ($7 at the door); $2 for teens with
parents; children 12 and under free.

Seminarg: antennas, DXpedition, packet radio, com-
puters and Amateur Radio, power supplies, NiCd bat-
teries and much more. Banquet speaker will be Dave
Bell. WeAQ. Dave, a film producer, was 1984 Dayton
Ham of the Year. Topic will be “The King and I** (his
visit with J¥1, King Hussein of Jordan), M/C is Rush
Drake, WTRM, Northwestern Division Vice Director.
Tulk-in on $2 and 144.85/5.45. For more infprmation
and/or reservations, write to Doc Mcelendon,
WIGWC, P.0O), Box 9201, Seaside, OR 97132,

TEXAS STATE CONVENTION
May 31-fune 2, Dallas

The ARRL Texas State Convention and the 8th An-
nual Ham-Com Convention will be beld at the
Narthpark Inn Convention Center in Dallas. The con-
vention will feature manufacturers® and dealers’ ex-
hihits as well as an indoor, air-conditioned flea market,
There will he a full slate of programs, covering
evervthing from DXing to the latest word on the
Volunteer Examiner program. Programs will be given
by visiting experts as well as tocal authorities on all
areas of Amateur Radio. The ARRL forum will feature
ARRL President Lacry E. Price, W4RA. John Foss,

W7KQW, ARRL Training Manager, will conduct a
Tratning Serninar for instructors in the area, A full slate
of programs for YLs includes a tour and luncheon. The
convention begins Friday at 7 P.M. with 2 Ham-Com
Party featuring an authentic Texas Western band.
Preregistration prices are $6 single, $3,50 family. Fiea
market tables $10 each, For more information, write
to Ham-Con, Box 28028, Dallas, TX 75225, or calt
214-521-9430..

DAKOTA DIVISION CONVENTION
July 5-7, Rapid City, South Dakota

The Black Hills Amateur Club will celebrate its 50th
anniversary by sponsoring the 1985 ARRL Dakota
Bivision Convention at Howard Johnson’s, [-90 exit
59, Registration will be Friday 4-7:30 P,M, Please bring
your QSL card for display. Savial Hour is at 7:30 P.M.
at Howard Johnson's,

Baturday will bring exhibits, registration, indoor flea
market, free tables while they last. Along with the
regular forums there will be women’®s activities and fun
activities far the whole family, VE exams (limited walk-
ins) will be given at 1 P M. The 7 P.M. banquet is *‘all
you can #at,’” so come hungry.

The 8:30 Sunday brunch (all you can eat) will be
followed by the ARRL forurs. Exhibits will be open.

Preregistration and banquet (betore £/10/85) $18.
Preregistration (before 6/10/85) $6.50. Additional
banquet tickets $12,.50, Sunday brunch tickets $6.78
(children 12 and under $3.75). Registration (after
6/ 10/85) §7.50.

For information, tune in the SD-Evening Net on 3870
kHez or call 605-787-5243 or 605-343-6791, Talk-in on
16/76 and 34/94.

The SDSM&T is also having a reunjon at this time,
50 plan your vacation in the beautifizl Black Hills, and
catch the activities and attractions. Make checks
payable to Black Hills ARC, c o Gene F. Baner,
KX@U, 713 Blaine Ave., Rapid City, SD 57701, Con-
firmation by return mail, Indicate if vou desire infor-
mation on motels or campgrounds. jCL ]

Hamfest Calendar

Administered By Marjorie C, Tenney, WB1FSN
Convention/Travei Coordinator

[Attenfron—The deadline for receipt of items {or this
column is the 15th of the second month preceding
publication date. Harnfest information is acourate as
of our deadline; ¢ontact spansar for possible late
changes. For those who send in ltems for Hamfest
Calandar and Coming Gonventions: Postal ragula-
tions prohibit mantion in QST of prizes of any kind
and games of chance such as bingo.|

Colorado (Boulder)—May 5: The Longmont ARC will
hold the annual Boulder Spring Hamfest on Sunday,
from % A.M. to 2 P.M., rain ar shine, ar the Colorado
Wational Guard Armory, 4730 N. Broadway. Admis-
sion donation will be $3 per family, and there is no
seller’s charge, We suggest sellers bring their own
tables. 1f any seller needs more than one, contact the
organizers in advance. There will be three technical

‘ARRL Hamiast

seminars: 9130 A M., repeaters; 10:30 A.M., packet
radio; and 11:30 A M., Amateur Radio satellite com-
inunications. In addition to the big hamswap and
technical seminars, there will be fechnical demonstra-
tions and equipment testing, Food and drink avaifable,
Talk-in on 16,76 and 82, For more information, con-
tact William Currie, WDAEHT, 1232 E. Fourth Ave.,
Longmont, CO BOSOL, tel. 303-776-2829,
Coungecticut (Southingten)—June 2: The 2nd Annual
Radio and Electronics Flea Market sponsored by the
Southington ARA will be beld at Southington High
School, Pleasant St., from 10 AM. to 3 P.M, Admis-
sion $1. Tables are $7 advance, $8 at the door.
Tailgating 55. Talk-in on 1456.88 and 145,55 simplex.
(Barry Flectronics will be there,) For advance table
reservations. send check or maney order payvable to
Southington Amateur Radio Association, P.O. Box
873, Southington, CT 06489, with an s.a.s.e. Cut off
date for advance reservations is May 24, Refreshments
will he available.

Connecticut (Newington)—June ¢: The Newington
Amateur Radio Leagipe (NARLY will hold its second
annual flea market at Newington High School, Willard
Ave. (Rte, 173), on Sunday, from 9 AM. to 2 P.M.
{dealers 8 A.M.). Tables $8.30 (after May 31, $10).
‘Tailgating $5, weather permitting. Tours of ARRL Ha.
FOC exams may be given, Admission $2. Talk-in on
52 or WIAW/R 145.45 and 224.840. Contact for table
and FCC exam information, Tom Namnoum, KM1G,
55 Spruce St., Newinpton, CT 06111, tel. 203-666-1615,
Georgia (HaréwelD—May 18-19: The Anderson, Hart-
well and Tocvoa Amateur Radio Clubs will hold the
6th Annual Lake Hartwell Hamfest at the Lake Hart-
well Group Camp, located on Hwy. 29, 4 miles north
af Hartwell. Features include free admission, free
camping and free flea market space. Activities include
4 keft-foated CW contest, horseshaes and many other
activities for the whole family. Campgrounds open at
6 P.M. Friday. Talk-to on 19,79, 93/33 and 895,205,
For further information, contact Ray Pettit, WB4ZLG,
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ftre, 1, Dootey Dr,, Toccoa, GA 30577,

tGeorgia (Fort Uglethorpe)—June 8-9: The North GA
Hamfest, spansored by the Iohn Ross ARC, will be
held at Lakeview-Fort Oglethorpe High School (new
location, just off 1-75), Saturday ¥ A.M, ta 5 P.M.,
Sunday ¢ AM. ta 3 P.M. No admission cha:gc
Farums, xmir hunt, sateffite TY demo, computers.
FCOAVE exams both davs, o AM. Talk-in on
144,75/3.35, 223.34/4.94 and 32 simpiex. For further
information, contact Maxine Barrert, N4ECA, 702
hickamauga Ave., Roswille, GA 30’!41, tel.
404-866- 2302 (days).

ldahe (daho Falls)—May 11: Eagle Rock Radio Club
15 sponsoring a swapmeet from (G A.M. to 4 P.M. at
the Booneville County Court House, Admission is free;
tables are avallable at $3 each, DX, OSCAR and Shut-
tle presentations. Talk-in on 04764, For further infor-
imahon, write to ERKC, Rre, 2, Box 411, \dahoe Fails,
1D 83401; please include s.a.5.e.

IMinais (Chlcagm)—May 158: The Chicago Amateur
Kadio Clnb {CARCY Mim-Hamtest will be held on
Wednesday, from 6 P.M. to 10 PN, at the bdgebrook
Ciall Course tigld house, 3900 N, Central Ave, (narth
uf Elston Ave., south of Devon Ave.). Far more in-
formation call 312-345-3622.

Miinois (Tilton)—May 1% The Tlliana Repeurer
System, Ine. Toth annual hamfest will be held at the
UAW Civic Center. Talk-in on 22782, Address all in-
quiries c/o Barbara Tolson, WDYAFFE, P.O. Box G,
Catlin, IL 61817,

Hilinois {Knoxville)—May [9: The Knox County
ARC, Inc. hamfest will be held at the Knox County
Fadrgrounds (right at Exit 51—[-74), rain or shine,
Tickets 32 advance, $3 at gate. Camping available, Yor
advance tickets or further information, contact Kzirh
Warson, 1% South Cherry 5t., Calesburg, 15 61401,
Milinois 1Princeton)—June 2 The Starved Rock RC
hamfest will be held at the Bureau County Fairgraunds.
Crounds open zt 12 noon, Saturday; exhibit building
gates open at 6 A.M., Sunday. Advance registration,
32.50 (May 20 deadline} at the door, $3. Swap and shop,
eshibits, demonstrations, FOC/VEC gxams. Na preregis-
tration required. Bring original license, plus a copy. $4
fee required. Registration for hamfest not required for
taking «xams. For details on exams, fursh suse. 1o
Denny R. Chestney, LM, 1212 Dogwood, Bloom-
ington, [L 61701, Nominal fee for overnight camping.
Exhibit space and-or sales space for rent to dealers,
ARRL Ha. representative will be Tim Clary, WB9IHH,
Talk-in on 12/72, U7/67 and 32 simplex, For turther in-
tormation, send business size s.a.x.e. (o George F. Keith,
WUOLZ, RFD 1, Box 171, Opleshy, IL 61348,
Thinols (Willow Springsi—Jfune 9 The 28th annual
hamfest sponsored by the Six Meter Club of Chicago,
Ing. will he held at Santa Fe Park, Yist and Wolf Rd.
(SW of {’hicagy), on Sunday srom & A M. to 4 P M.
Advance admission is $2, at the door $3. 1arge swap
and shop, displays in pavillion, refreshments available,
plenty of parking, Air Force MARS mestitg, Tulk-in
an 37/97 and 52, Further informatian and reservarions
from Val Hellwig, KROZWY, 3420 South alth 7t
Cicern, 1L 60630

tindiana (Evansvillel—May 197 Phe Tri-State Amateur
Radio Society (TARS) Hamftest will be held at the
¥anderburgh County 4-H Center. ARRL/VE license
exams will be given for all classes. Exam registration
30 days in advance guarantees scat at testing; limited
number of walk-ins accepted. Ganeral admission is $3.
Inside dealer tables are 7,50 each; outside Hea market
tables uic 33 (bring your own tables). tond avmlable,
Talk-in oa 15/75. Far information and registration
tarms contact: Make Anderson, KASLOM, P.O. Box
3284, Evansville, IN 47732,

findizna «Verre Haute)—JSune 2: The 39th Annual
Wabash Valley Amateur Radio Hamfest will be held
on Sunday at the Vg Connty Fairgeounds, locared on
LIS 21, 44 mile south of [-70. (pen Saturday for over-
night campers ¢33 fec1, open Sunday 8 A.M. Free out-
door flez market, covered flea market, $3 for 12 = 12
space. Same ac and rables available on first-come basis,
Foed and refreshments, giant shappieg mall neazby,
Advanve rickets $2 (3 for $51 or 53 at gate. Children
under 12 tree. Talk-in on 25785 and 32 simplex. For
trickets did information, send s.ase, 10 WYARA
Hamfest, P.03. Box 81, ierre Haute, IN 47808,

Hndiana (Wabash)—May 19: The 17th Annual
Hamfest sponsated by the Wabash County ARC will
be beld at the Wabash Loun[v 4-H Fairgrounds on Sun-
day, trom 6 A.M, to 4 .M, advamee admission is
%2.7%, at the Jonr $3.25. [al‘ul‘ flea market, vvernight
parking available, Tood available all dav. |.icense
exams, & AM. to 12 noon. Talk-in on 83703, 3404
and $2. burther intormation ard reservations from Don
Spangler, 235 Southwood Dr., Wabash, [N 46002,
tel. 2198638564,

Nowa (Sioux City)—May 4: Where: The (asis—Sionx
City Airbase. Wher Saturday, from 8 A.M.to 3P M,
What: The Souland ARA Mini-Convention—inciuding
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indoor flea market (tables $5 each); full-line dealer ex-
hihits: technical programs; 10% consigrment table:
ladies craft table; cotiee, cookies, lunch available on
premises. Flea market closes and cash bar opens at 3
P M. Banguet at 7 P Admission $3 at daor, $2 in
advance. Banquet $10 at door. 38 in advance, Motel
roams available at Travelers lan, Rates-—3%22.42 single,
£31 double, Also Motel 6 nearby, Deposit required tor
{ate arrival (atter & .M, ). For motel reservarions ¢on-
tact Jim Rhodes, KCAX U, 429 E 26th, So. Sioux City,
NE 687TA, tel, 412-494- 1856, For further information,
advauce registration or to reserve flea market fables,
contact Laren Barbee, WBAYOW, 1015 161h $t., Sionx
City, 1A SU108, rel. 712-258-4829.

tKansas (Pitisburg)—May 19 The Pittsburg Repeater
Organization will bold its annual bamfest from 10
A.M, 1o 5 P.M., in Lincoln Center, Lincoln Park, A
flea market and covered dish dianer will be held.
License exams will be given. Talk-in on 34794, Please
natify PRO (F yon plan ta take an exam or wish a table
reserved for the flea market. Admission is $§ per ham
and inciudes ¢hicken and pop tor vour famiiy. Please
bring a covered dish, For more intormation, write to
Steve Cooper, PRO Hamfest, P43 Hox 1303,
Pitishurg, KS a6782,

Maryland (West Friendship)—May 26: The Maryiand
M Association’s asnual hamlest will be held on
Sunday at the Howard County Fairgrounds {about 30
miles west of Baltitnore on 1700 from 8 A.M. to 4 P.M,
Admission donation $3: tabtes {inside m advance) %6,
day of hamfest it available $10, For table reservations
and hamfest informmation, contact: Craig Rockenbauch,
WASTID, 429 Severnside. Dr.. Severna Park, MD
21146, tel. IN1-987-6042 (6-10 .M.} Comrmercial ven-
Jors must have proper tax license certificates available,
Items offered for sale inust be Amateur Radio related.,
Massachusetts (Dalivni—~niay 19; The Firsz 1985 flea
market sponsored by the Northern Berkshire ARC will
be held on Sunday, at the alton American Legion,
Rte. 9. Free avernight camping permitted from Satur-
day night at 6 P.M. Admission is 81, A few rables
available [ree on a first-come basis. Flea marker
breakfast and lunch concession peovided by the Dalion
American Legion. Talk-in on 146.91 Mount Greylock.
Michigan (Cadillac)—May 11: The Wexaukee ARA
will hold its 25th annual *Swap Shop and Computer
Bair'* on Saturday, at the Wexford Civic Arena. Talk-
in WASSUE /R 37/97. Camping available. Transpor-
tation provided for anyone wishing to fly in, For in-
formation contact Wexaukee ARA, Box 163, Cadillac,
ML 49601,

tMichigan iMidland)—dJuane 1: You are invited to at-
tend the 1[th annual Midftand Hamfest on Saturday,
from B AM, to 2 P.M, (setup 6 A.M.), at a new
location—the Midland Civic Arena. Tickets $3 in ad-
vance, $4 at the door, Tables $6 full table, $3 half table.
Truok sales 33, Free parking/handicapped parking.
Refreshments on site. FCC exams: Send Form 610,
check for $4 (pavable to ARRL/VEC), sans.e. and
capy ol current license to WENI1Y, by May 1. Talk-in
o 611/ and 32, For advaneed tickets and reservations,
contact; Raleigh L, Wert, W¥QO1, 309 E! Gordonvilis
Rd., Rie, §2, Midiand, MI 48640, tel, 617-631-5591,
Michigan (Grand Rapids)—June 1: The Independent
Repeater Association of Grand Rapids will hold its an-
nuat Hamfestival fram 8 A.M. 10 4 P.M., at the
Wyoming National Guard Armory on d4th St., west
of US-131. Admission $3.50. Many interesting
programs and entertainment for the non-hams. Indoor
swap area. Free (able space for ali sellers, Dealer set-
up at & A M, Advanced table resetvations accepted.
Tulk-in on 163,763, For more information, vall Paul
Crardner, WDRIZB, tel, 616-538-8241, or write to [RA,
562 Y2nd 5t., S.E,, Bryon Center, MI 49315,
tMichigan {Chelsea)—June 2: The Chelsea Com-
munication Club hamfest will be held at the Chelsea
Community Fairgrounds, Admission is $2.50 in ad-
vance, $3 at the gate. For further information, contact
William  Altenberndt, WBBHSN, 3132 Timberline,
lagkson, ML 49201, tel. 317-TRd-5785,

Minnesota (St. Paul—Jane 1: ' Amateur Fair™ span-
soted by the North Area Repeater Assi, will be held
in the Pairy Bldg. and surrounding area at the Min-
nesota State Fairgrounds. Flea market fram 6 A M. to
5 P.M,, indoor activities from & A M. to 5 P.M. Flea
market, exhibition and sales, local club activities, Talk-
in on local repeaters, For further information, write
to NARA, .0, Box 857, Hopkins, MN 55143,
Missouri {Kansas City)—May I8 NARA-FEST is a
special computer hamtest for Commodore Computers
and others, Seminars on enmputer suhjects and topics.
A major feature will be a Commodore Computer Ham
Radio Frogram Exchange at the Lodge at Bennet
Springs State Park. For further information, send
s.a.5.¢. to Northland ARA, PO, Box 6710, Kansas
City, MO 64123,

tMissouri (Salina}—Juane 2: The Central Kansas ARC
nc. will sponsor a hamfest at the 4-H Bldg., Kenwood

Park, Admission is $3, Far further intormation, con-
tact Jim MceKim, 1404 So. 10th, Salina, K8 67401,

New Hampshire (Nashos)—May 17-19: The 11ih An-
nual Bastern YHE/UHE Conterence will be held at
Rivier College, I'he program features a Friday night
hospitality ream, technical talks by well-known VHEers
on Satarday, noise Tigure and antenna gain
measurements, and other activities, To preregister, send
$13.50 1o David Knight, KATDT, 15 Oakdale Ave.,
Nashua, NH 03062 before May 3. Registration at the
door §20. Saturday banguet 514, also payable by May
5. Housing available in coliege dorm rooms: $16.50,
single; $28, double, inchides a buffet breakfast, Those
wishing dorm accommaodations include payment at time
of preregistration. Make checks payable to ““Hastern
VHE/UHF Conference.”” For turther intormation,
contact: Lewis 1. Collins, WIGXT, 10 Marshall Terr.,
Wayvland, MA 01778, tel, 617-358-2854 (6-10 P.M.),

TNew Jersey (Paramusi—May 19: The Bergen ARA is
holding a Ham Swap'n Sell on Sunday, from 8 AM.
tod M, at Bergen Community College, 400 Paramus
Rd. Tailgating oniv. Bring your own tables. Scllers
#4/buyers free, Amateur license exams to be given,
Thousands of spaces, Talk-in on 79/1% and 52, For
more infn, contact Pete Adely, K2MHP, 13-30 BEdward
S, Fairlawn, NJ 07410, tel. 201-796-6622, night only.

New Jersey (Stirling}—May 19: TCRA Hamfest spon-
sored by the Tri-County Radio Assn, will be held rain
or shine on Sunday, from 9 A.M. to 4 P.M., at Passaic
Valley Community Center off Valley Rq. Indoors,
refreshments, rest rooms, free parking. Tables $10,
registration $2.30. Restricted tadgating, by reservation
only, please. Adl reservarions from Dick Franklin,
W2kUr, P.Q, Box 182, Westfisld, NJ 07090, tel,
201-232.5955 or 270-31%93.

fNew York (Rome}—June 2: Rome Ham Family Day
sponsored by the Rome R, Toc. will be held at Beck’s
Cirove on Sunday. Flea market opens ut 9 A.M,, din-
ner at § £.M., Admission $3 (dinner charge additional).
Flea market, QRP contest, Ouest Quiz (electric and
electronic test), programs for the ladies and children,
Rome RC *‘Harm of Year for Centrai NY Award'" at
dinney, Talk-in on 28/88. Further information from
Ken Kinne, N2DLG, RD 1, Blossvale, NY 13308, tel.
315-3368-7065 or any club member on 28/88 ar 34794,
tNew York (Melville)—June %: Long Island Hamfair
sponsored by LIMARC will be held on Sunday at the
Electrician's Hall, 41 Pinelawn Rd., from @ A M. 1o
4 P.M. General admission 1s 53, $2 after | P.M. Table
space sold only in advance from #Hank Wener,
WB2ALW, 53 Sherrard St., East Hills, NY 11577-1712,
4 = & table space available at $10 or your own for $6.
Contact Hank at 516-484-4322 (nights to 11:30 P.M.).
League officials will be on hand to help you with any
problems. The VHE tune-up clinic will be en hand to
check Frequency output and PL. level,

tOhio (Medinaj—May 12: Medina County Hamtest,
sponsored by the Medina Two-Meter Group will be
held at the Medina County Community Ceater Bldg.,
Lataverie Rd., State Route 42 SW. Doors open to
public from 8 A.M, to 2 P.M. Building and flea market
setup at 7 A.M. Refreshments and free parking. Tlckets
$3 in advance, $3.50 at the door. Tables 36 and flea
matket space $2, Talk-ib og 63/03. For rable raserva-
tions and advance tickets, write P.(}. Box 452, Medina,
OH 44258, ar tel. 216-725-5011,

tOhio (Oak Harhori—May 19; The Ottawa County
ARC and Sandusky Valley ARC will be hoiding their
annual hamtest at the Ottawa County Fairgrounds
located on SR 163, about 2 miles east of Oak Harbor
aad 9 miles west of Part Clinton. Admission is 33, For
further information, contact Raymond Kruse, KBIDA,
18980 W SR 51, Elmore, OH 43416, tel, 419-862-2619.

Ohio { Athens)—May 19: The Athens County ARA sixth
annual hamiest will be a Hittle different this year—a vom-
bined Ham and Computerfest. 1t will be held at the
Recreation Center on Fast State 8t., from & AM. to
3 .M. Admission is $3. Licerse exams—all levels—will
be given. Maii a completed FCC Form 610 and check
for 54 {pavable to ARRL/VEC) to John Cornwell,
NCBV, 101 Covenm Ln., Athens, OH 45701, Alf forms
must be received by April 19, Free, paved outdoar flea
market space for tailgaters bringing their own tables the
day of the event. indoor space onoly available by ad-
vanced registration. Contact Joe Follrod, NEBR, 15 Roy
Ave,, The Plains, OFH 45780, tel. 614-797-4874. Talk-In
on 34794, For further information, write to Carl J. Den-
how, KARIKG, Chairman, ACARA Hamiest Commit-
tes, 63 Morris Ave., Athens, OF 45701,

tOhio (Columbusi—June 2: The 5th Annual Hamfest
sponsored by the Battelle ARC—WRCQK, will be held
in the CGanyard Bldg., Franklin County Fairgrounds,
trom 8 AM. to 3 P.M. Admission 32 in advanee and
$3 at the door. Tables $3 in advance and $4 at the door.
Talksin on 37/97. Info from Bill, W3LLU, tel.
614-261-7083 or Kevin, WABOHI, tel. 514-766-5313.
Advance sales, send s.a.5.2, to Bill Welch, WSLLU,
396 Brevoort Rd., Columbus, OH 43214,




Oklahoma (Wagoner)—May 25-20: The Green Coun-
try Hamfest sponsored by the Broken Arrow ARC and
Tulsa ARC will be held at Western Hills State Lodge
an Sat. from @ AM. to 5 .M. and Suanday from 9
AM, to noon. Gpen at 7 A M. for dealer and swap
table setup. Admission on Sat, $2.50 in advance, $3
at door; on Sunday $1. Tables $10 at door if available
and meludes one admission or $7 with precegistration.
Flea market, dealer displays, food, ARRL/VEC
testing. Talk-in on 52 Simplex. For turther informa-
tion, write Broken Arrow ARC, P.Q), Box 552, Broken
Arrow, OK 74013 or David Horn, tel, 918-492-4286.
Room reservations at Westecn Hills, tel, 918-772-2545,

TPennsylvania (Beaver)—May 12: The first annval Tri-
State Hamfest sponsored by the Beaver Valley ARA
will be held at Bradys Run Park, Beaver Couttty, The
park is located on PA Rte. 51, 3 miles north of PA Rte.
60). Forums, walk-in license testing and refreshimenty
will be available, Lurge indoor tailgate ared available
free of charge. Gates open at 7 A.M, Admission $3 per
person, children under 12 free, Overnight camping and
hotel accommodations in the immediate area, Talk-in
on 144.71/5.31. For more information or advance
fickets, contact Don Washburne, WB3IHWRB, 207 Hail
Rd., Aliquippa, PA 15001, tel, 412-774-7079,

tPennsylvania (Wrightstown)—May 19: The War-
minster ARC Hamtest will be held at the Middletown
CGrange Fairgrounds, Penns Park Rd. (about 15 miles
north of Philadelphia), This is an indoor/outdoor
event, with food and drink available, Admission $3,
nonhams free. fndoor spaces with table and electricity
$5, each space; outdoor vendors, tailgating $5 each
space. Gates open at 7 A M. Talk-in on &4/09 and 52,
Computer hardware and software vendors welcome.
For info vall or write Bill Cusick, W3IGJC, Apt.
F06-Garner House, Hatboro, PA 19040, tel.
215-441-8048,

Pennsylvania (Pitisburgh)—June 2: The 31st Annual
Rreeze Shooters Hamrtest will be on Sunday, from
9 A M. to 5 P.M., at the White Swan Amusement
Park, PA Rte. 60 (Parkway West), near the Greater

Pittsburgh International Adrport. Free admission and
flea market; familv amusement park. Awards for
youngest and oldest ham and 10-meter mobile check-
in. Registration is $2, 3 for §5 ar 7 for $10, Undet-roof’
tables for vendors hy advance registration. Mobile talk-
in on 28788 or 29.000 MHz, For further information,
contact John Colbert, KISDM,, 1831 Highland Ave,,
frwin, PA 15642, tel. 412-863-5167 (evenings only).

Quebee (Tracy)—May 26: The Quebec provingial
hamfest will be held on Sunday at the Tracy Cusling
Club. Admission $4, table (8 {t) outdoor, $5; indoor,
$6, limited quantity, Please reserve before May ).
Doors open at 3 A M. (8 A.M. for exhibitors), For
more information, write to Sorel-Tracy ARC, PO, Box
533, Sorel, PQ 13P 2LS, Canada.

Tennessee (Homboltl—June 2: 'The Humboldt ARC will
sponsor its anoual hamfest from 8 AM. to 4 P M, at
Bailey Park, 22nd Ave, Admission §$2. Flea market,
tadies activities, parking for RVs (electricity provided,
water close by), Talk-in on 37/97. Food and refresh-
menis. For further information, contact Ed Holmes,
WHIGW, 501 N 18th Ave., Humboldt, TN 38343.

Utah (Taoele}—May 17-19: The Cedar Mountain ARS
(TooslesDugway Group) is sponsoring a hamfest-
swapteet-campout-hoedown 1o be held at the Little
Sahara Recreational Area. approximately 85 miles south
of Towele off LLS, Hwy 6. VF testing conducted on a
walk-in basis, 10 AM. to 4 P .M., Saturday, Send Form
610 and photocopy of existing license (no fee) to Ed
Allen, WHB7UAQ, 863 Buzianis Way, Tooele, UT 84074,
Many activities planned, ladies crafts, games for kids,
andd pat luck dinner Saturday evening, No registration
fee. Plenty of camp sites, Talk-in on 7.272 MHz and 52.
Call 801-882-1783 or 237-$866 For moce information.
T¥irginia {Roanoke)—May 26: Mayfest *¥5 sponsored
hy the Roanoke Valley ARL will be held at the
Raounoke Civic Center and Coliseum, from & A.M. to
5 P.M. Advance registration is $3,50, at the door $4.
Programs for women and children, code proficiency
tests, eveball QSO room, amateur exams. 1nside and

outside flea market, Talk-in an 385/985 and 32 simplex.
For further information and registration, contact Bill
Johnson, WANLC, Chairman, 5129-13 Overland Dr,,
Foanoke, VA 24014, tel, 703.98%9.5374,

Washinpton (Yakima)—May 18-19: The Yakima ARC
CW7AQ) will hold the Central Washington State
Hamfest at the Hobby Bldg., Central Washington Stare
Fairgrounds, on Saturday from 9 A.M. to 3 P.M. and
Sunday, 7 AM, to 2 P.M, Breakiast and lunch
available, Registration s 34 in advanoce, $5 at the door,
Activities inchrde regional dealer's displays and a free
swap and shop with plenty of tables. Talk-in on 01/61
and 34794, For preregistration, contact Tom Plaisance,
P.C}. Box 9211, Yakima, WA 98909,

‘Wisconsin (Jacksom—May 4: The Milwaukee RAC An-
aual Spring Dinner Party will be held on Saturday, at
noon, at Heidels' Restaurant near Jackson. Advance
reservation required. For more detailed information and
resecvation form, send an s,a.5.¢. to Milwaukee Radio
Aunateurs Club, N5 W16328 Pin Oak ('t., Menomonee
Falls, W1 53051, All interested persons are invited,

Wisconsin (Wauwatosst)—May 9: The Milwaukee
Radio Amatenrs’ Club annual auction of equipment
and parts is Thursday, at 7:30 P.M., at the Wauwatosa
Savings & Loan Bldg., 7500 West State St. Free admis-
sinn; no sales charges. No tlea market deaiers. Please
tag all gear to he sofd with seller’s name and mininum
opening bid, Auctioneer is Travis Baird, WBVOQD, For
further information, write 1o Milwankee Radio
Amatenrs’ Club, NSO W16328 Pin (ak Ot
Menomones Falls, WI 53051,

Wisconsin (Stevens Point)—June 16; Central Wiscon-
son Radio Asnateurs, Ltd., will sponsor its annpal
swapfest and family picnic in Bukolt Park, Swapfest
will feature volunteer exams (advanced registrations
only), dealers, food, refreshments and fellowship.
‘Fables and tailgating available for $2. For further i~
formation, contact fim Benak, KASACE, 1775 Strongs
Ave., Stevens Point, WT 34481, or Gene Santosky,
KYUTQ, 220 18th St. South, Wiscansin Rapids, W1
54494 for exam registration (before May 16). 16E* 1

Affiliated Clubs

in Action

Conducted By Leo . Kiuger, WB2TRN
Cluk Program Manager, ARRL

CLUB CHALLENGE FOR THE *80s—
UP AND RUNNING

February 1985 introduced a new opportunity for
your atfiliated club to contribute to its treasury
as well as to the growth of Amateur Radio. This
is the **Club Challenge for the *80s."” Under this
program, whenever someone becomes a new
AREL member, vour club is eligible for a $5
rebate from the member’s dues. To be
reimbursed, your ¢club’s unique four-digit ID
code muse be written on the membership
application when it arrives at Headquarters.

1f you need your club’s ID code, give us a call
at 203-666-1541 during working hours. Ask to
speak with the Club Program staff.

This is an excellent way to huild your club’s
finances. Even if the new ARRL member is not
a member of your club, you're still entitled to the
$5 rebate. Just publicize that four-digit 1D code.

Your club might want to make a mass mail-
ing to the amateurs in your immediate area, If
s, stress both the benefits of joining vour club
and the benefits of joining the ARRL. ¥Your club
will profit in two ways from such a mailing: in-
creased membership and $5 for every new ARRL
mernber who signs up as a result of the mailing,
If you need sample text for such a mailing, or
if vou need a list of amateurs in vour area, write
to the Club Program, ARRL Hg.

ANNUAL REPORTS

Just a reminder: if you haven't sent in vour
club’s 1985 annual report, please do so. We need
an up-to-date listing of vour club to know where
ta send mailings, such as Field Forum, the new
aitiliated-club newsletter. If vou need a 1985
Club Report form, drop a note, again to the Club
Program, ARRL Hg.

The Detroit AHA recently celebrated 50 years
of ARRL affiliation. ARRL First Vice President
Leonard Nathanson, WBRC (right) prasents the
l.eague certificate of appreciation to WSCAT
(center}, the original DARA club secretary, and
WBSS.

g%}

" affiflated Club Coordinators

* -Need information about clubs in your Section? The Speci'ai Service Club program? Program ideas? Help with a special project? Coordination
with other clubs? Do you have a question about any aspect of the ARAL Affillated Club program? Get in touch with your Section’s Affiligted
Club Coordinator (ACC), listed befow. He or she Is prepared to answer these and any other club-related questions you may have,

I no ACG s fisted for your Sectlon, contact your Section Manager, listed on pags 8.

Alagka—Will Darsay, ALTAG
ATizona—Rabert Warner frake. NTECE -
Arkansas—Morms Middieton, ADSM
Colarado~—Ltarla Richardson, WBEDULV
- Connaaticut—John Minehan, KG1M
- £astern Massachusetts—Lew Nyman, K1AZE
. . Eastern New Yurk--Richard 5. Mosesan, N2BFG
- Eastern Pennsylvania—Mark J, Pierson, KEINE
" -Gecrgia—Sandy Donahue, WA4ABRY
- Hlinots—Sharon Harlan, WROSET
Inciana—8on 4, Kocior, KITUS
. - -Jowa--Dan Bureman, WBGGAM
- Kansas-—Robert M, Summers, KPRXF
Los Angeles—HRoyce Bell, GQ
Touisiana—1iionel Gubre, K50PS
Maine-—FPaut E. Googh, Jr., KATEW

Maryiand-DC—HAon Resanwald, KAIDAQ
Michigan—Staniey J. Briggs, K8SB
Minnesota—Robert MaDaniel, KBRZ
Mississippi— Don Elder, KOEVDY
Missourl —Maria L. Evans, KTAY
Montana—Margle Huddleston, WBTTWG.
Nebraska— Larry Lehmann, KCBDA
New Hampshire—Petsr Cantarg, KM
New Mexico—Hugh Winter, WSHD .
NYC & Li—Heywaod Garstner, WB2IAP
North Carolina—Mary E. Waddte, WCAT
North Dakota—Glenn Nickel, WDADAI
Horthern Florida— Roy Mackay, N4ADE

. Northem New Jersey—James A. Grear, KK2U
Northemn Texas— Stave Munsy, WASQFD
Ohio~Michasl Bokuiich, KBUS
Oklahoma—Biliy Foster, NJEY

Pacitic—L. Roger Wical, KHERZFE
Ahode tsfand—Michael S, Bilow, N1BEE

. San Uego-—Richard Leffler, WABCGOE

San dnaguin—John Aosa. NGECH .

- Santa Glara—Edwin D. Stephenson, WEMK]

South Camlina—eorge J. MeCulloch, WAIWIP
Southern New Jersey-fames Eckatsiny, K2XE
Southem Texas—Ed Larase, KS5V

- Tennesses—0. D, Kealon, WALGLS

Utah—Jurgen C. Eakhotl, KB7XO
Vermont—Geraldine Prasion, KATAK
Yirginia~John Mumphray, WD4KQJ
Washington-Eva Anderson, WBTANS
Wast Virghia~FRobert Mords, WABGTO

“Western New Yark—Edwin J, Holdsworth, N2EH

Wisconsin—Greg A, Miller, KAGFOZ
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YL News and Views

Conducted By Jean Peacor, K11V
Country Club Dr,, Monson, MA 01057

An Exam to Remember

For Alice Hawiey, of Horseheads, New York,
December 7, 1984 is a day she’ll never forget.
For that matter, the FCC examiners in
Buffalo, New York, are still in a state of
surprise.

There’s nothing quite [ike a cold winter day
i Buffalo. It was on just such a day that Alice
kept her appointiment with the FCC to sit for
her Bxtra Class examination. At the age of
76, Alice took and passed the exam—her
score, 100%,

To yuote the Elmira Star Gazeirer *“If
President Reagan is the Great Communicator
at the age of 73, what is Alice Hawley of
Horseheads at the age of 767 The Federal
Communications Commission said Alice just
might be the oldest person ever to earn the
extra class radio license.”’

1t would be interesting to learn about others
in their 705 who have passed the Extra Class
exam. Has Alice set a record?

Alice is a retired secretary of the Hilliard
Cuorporation. Six years ago, a friend gave her
a book to read about Amateur Radio, and she
hecame KA2ZDNK with a Novice license in
December 1978. She went on to pass the
General exam in 1981 and the Advanced in
June of 1984, keeping the same call. She spent
much of 1983 and 1984 studying with good
friends Fay, WB2FWR, and Lewis Schlick,

LORE PHIPPEN--A FULL-FIME HAM

Jack Phippen met and married Hannelore (Lore)
while stationed in Germany with the LUSAF as
an electronic technician, He brought Lore back
to the United States in 1967, They now live in
Boise, Idaho.

Lore’s interest in Amateur Radio surfaced in
1980, With encouragement from KE7TH, Lore
began learning Morse code. Trv as she might,
she just couldn’t get that CW. Then she and Jack
went to work on it togethber. They became
Novices in March 1981-—Lore, KATKAL and
Jack, KATKAH. They upgraded again in
Qctober of the same vear. Lore was hooked—
line and sinker! She kept upgrading until she got
her Advanced, in 1983,

For a long time, Lore remained a true CW
operator. She feared that her English might not
be understood on SSB. She conquered that fear
by realizing that being understood on CW might
be just us difficult because of her English
spelling. All fears were quickly dispelied once she
wave S3B a try and found she had no problem
being understood.

Lore earned ARRL's WAS/CW award in
1982, and needs only six more states for SBWAS.
She is active in AF MARS as AFASQB, and is
a member of YL1SSB, DRN-7, ldaho Farm Net,
Century Club, OMISS and the BSauverkraut
Runde (a2 German-speaking roundtable),

Traffic handling has become her true joy. For
her, caltling a mother, father or wife and giving
them good news from a son, daughter or loved
one who might be in Korea, Germany or any
corner of the world is a wonderful feeling,

Traffic nets are at their busiest during the

72 O5T=

Allce Hawley, NI2ZE—dlid she set a record?

WA2ZOB, who were also upgrading. Having
passed the Extra exam this past December,
she is now NI2E (a call she’s enjoving on
CW).

Alice’s Commodore 64 computer is con-
nected to her rig, so she can receive CW
printouts and RTTY, and take advantage of
the Amateur Radio bulletin boards in the
area. The automodem connected to her com-
puter enables her to send printed messages,

Lore Phippen, KATKAL, jumped into traftic
handling with both feet.

holiday season. Lore bravely accepted a Monday
night Net Control schedule for DRN-7 during
this busy season. {n her words: T jumped in with
both feet and almost drowned—hit** In reality,
the traffic got handled, which was the main ob-
jective, and she’s found the net members to be
an extremely helpful group. She sends many
messages for patients at a local Veterans Medical
Center, and is active on the 1daho Civil Defense
Mat.

Lore and Yack never have to flip a coin to see
who uses the rig—I.ore loves to operate; Jack
enjoys the engineering. Other interests include
skiing, camping, fishing and vard work, but only
when radio fime permits. Jokingly, Lore says she
is a full-time ham and part-time housewife.

such as manuscripts, by long-distance
telephone, A recognized artist and portrait
painter, Alice teaches oil painting when not
on the air, and is presentiv writing a book en-
titled How fo do Portraits.

Swimming and camping are Alice’s nther
hobbies. Bhe likes to travel and has a motor
home, although she mentioned that when she
becomes 77 in June her travels may be
somewhat more restricted.

Alice is the only licensed ham in her family.
With a son in Rochester, New York, and a
daughter living in Germany, she can see just
how great it could be if they becamne licensed.
Amateur Radio has been a great source of en-
joyment to her. She favors the 80- and
40-meter bands, and is inclined to operate on
or around 7.200 MHz.

She is a member of the Chemung County
Civil Defense Chapter of New York State
Disaster Preparedness Commission, the
Rookies Amateur Radio Association and the
East Coast Amateur Radio Service (ECARS)
net.

Hats off to Alice Hawley, NI2E, who may
have set a record at age 76! It aiso would be
interesting to know the statistics of those
passing the Extra Class exam at 100%. There
isn't a ham among us who wouidn’t enjoy
having such memories.

Dot Bedford, K4AQH, winner of the YLRL
Anniversary Party Gold Gup. See this column,
next month, for the contest results.

COME ALIVE IN °85

The Young Ladies Relay League’s (YLRL) 10th
International convention will be held in Las
Vegas, Nevada, June 20-23, 1985 at the Sahara
Hotel. Deluxe accommodations and RV park-
ing are available for reasonable rates. Planned
activities inciude a Hoover Dam tour and Lake
Mead cruise, a breathtaking desert tour, gala
stage show, cocktail party, luncheon buffet,
awards banquet, DX ¥ show, slide shows and
husiness meetings. A convention station will be
operating on 14,288 MHz. For complete details
and information packet, send a business-sized
s.2.8.8. with 3% cents postage to Jan Weaver,
NTYL, 2195 Bast Camero Ave., Las Vegas, NV
89123, g



In Training

Conducted By John Foss, WTKQW
Training Manager, ARRL

INSTRUCTORS® FORUMS

n May 18, your League begins a series of in-
structors’ forums to be held throughout the
United States over the next three years. The first
forum will be held at the Atlantic Division/New
York State Convention ai Rochester. The second
will be held in Dallag June 1 in conjunction with
HamCom. We are anxious to meet our 7000
registered instructors.

In each forum, for about three hours, we'll
discuss various topics relating to ham radio
courses. The topics include solving your
problems in teaching, evaluating the qualifica-
tions of prospective instructors, evaluating in-
structional material, use of audiovisuals, the
League’s support of training programs, instruc-
torg’ field organizations, relationships with
schools and colleges, use of compuiers in ham
radio instruction, advisability of continuing pro-
motion of courses ending with Novice examina-
tions, availability of equipment for new hams
and whatever other training-related subjects
anyone wants to discuss.

Your input is essential if our new training
program is to succeed. And, hopefully, you will
find the solutions to your most pressing train-
ing problems.

Questions, Questions, Questions

Seldom, if ever, do two instructors or two
clubs have exactly the same difficulties. The pur-
pose of these forums is to lecarn what your
problems are and to suggest ways to solve them.
Here are some of the most frequently asked ques-
tions: How can we organize and publicize a
course? How can we find or (rain competent in-
structors? Can we find enough instructors 5o that
we needn’t *‘burn out” a willing one? How can
we use the new series of ARRL License Manuals
and Instructor’s Guides to the greatest advan-
tage? Where's the best place to find classroom
space? What kind of ““props™ will we need, and
where can we find them? What are the most suc-
cessful methods for maintaining student interest?
What is necessary in after-course follow-up to

{continued from page 54)

draft *Paolicy Governing ARRL. Contacts with Federal
Gavernment (fficials’ prepared by the Ad Hoe Com-
mittee, with the policy to be affirmed by the Board in
Tuly. Ms, Turnbell, as Chairman. presented the final
report of the Ad Hoe Committee on the Goldwater
#cholarship. On motion of Mr. Atkins, the report was
accepted; the function of scholar selection was trans-
ferred to the Standing Committze on Volunteer
Resources: and the Ad Hoc Commirtes was dismissed,
On motion of Mr. Grauer, oversight of the
Humanitarian Award was also transferred to the
Voluntesr Resources Committee, There being ne
fulr'&'aer business, the Committee adjourned at %:10
P

Respectfully Submitted,

Perry Williams, WIUED

Se:,retarv

LIFE MEMBERS ELECTED
March 23, 1985

Mark Aaker, NT6G; John Altieri, NQ6ST; Dorian R,
Anderton, WASFGY; Francis L. Barnes, WASGDF;
Leroy Bell, Jr., KA4WZD; Harold Bolnick, KJ6Y;
William E. Bradley, WA4LLJ; Thomas A. Brouiilette,

be sive the new ham gets, and stays, on the air?

How about aundiovisuals? Are they worth the
tremendous amount of time and money required
to produce them? Would a new series of
videotapes be valuable?

Should an instructor’s field organization be
established? Shouid section training coordinators
be appointed? Would you like to be a training
coordinator?

Recent experience, once again, has underlined
the importance of working with local schools and
colleges in publicizing Amateur Radio and in-
stituting ham radio courses. Such courses uspaily
are taught by an instructor from the local radio
club, Your League is working on new material
to inform teachers at all levels of the value of
Amateur Radio to their students. Have you
found teachers, principals, professors and deans
to be receptive? How were the ham classes
received by the students? The faculty? The
administration?

A feeling among many hams is that computers
have siphoned off many youngsters who other-
wise would have been interested in ham radio.
Are computers a sufficient attraction to make
their use in the course an incentive for voungsters
ta enroll and thus obtain & ham license? What
are the most effective ways to integrate com-
puters into ham radio instruction?

As you probably know, about half the Novice
licensees never upgrade or renew their licenses.
Many never even get on the air. Should your
League continve to encourage courses ending
with the Novice license? Or shouid we design new
courses to go through to the Technician or
General level? Licensees of these classes have a
far better longevity and activity record.

Another major factor in encouraging
newcomers, especially vouth, to enter ham radio
is the availability of a club station. If such a sta-
tion is available, newcotners can operate that sta-
tion as soon as they receive their licenses, even
though they might not have enough money to
buy components for their own stations. Has the
availability of a club station been an encouraging
factor in your area? [s lack of money a substan-

WDSFHL; R. W. Brunkow, KFNHE: Stephen J.
Bushmaker, KAGOLD; Mermill A, Card, KBATO;
Robert L. Chilcote, WASFLR/DA2QE; Clenn J.
Chiristman, WDSOMW,; Charles B. Calligan, KC5YC;
Albert N, Copper, 1H, NSECQ; William 1. Creighton,
Ir., WD4GOZ; Rick D, Davis, WDEIJA; Gregory B.
Dnnn, WBONHA; Michael Durket, Jr., KB6VN; James
N. Forest, N6HMA; Evelyn Garrison, KATLPK; Anna
Godrie, EAIGWE; Bremt H. Gourley, KE4MZ;
Richard M, Grotkier, WB2MMD; James 5. Hatch,
EAICKN; Paul Hawrylik, WB2ITW; Thomas R.
Herring, KI4KP; Lloyd D. Hicks, KBYRA: Gary
Hilker, K9LIN; Alva A. Hollon, Jr., WA4BED, S,
Frederick Hopkins, N84T; Jon ¢, Huish, KATKHL;
Tokvuzo Inone, JAIFA; Gary W. Jacobs, WAAGRG:
David C. .Iohnson w2 BN Roy L. Johnson, NQ4D;
John T. Kreider, WA4YOG; Martin T, Lillard,
KAGHIK; Milton W. Lowrey, N5BLU; Tervie Frances
Maguire, WB6MRZ; Leslie T, Main, Jr,, KASPFL;
Julius J, Marold, WB2TZK; J. Mark McDonough,
‘WBSTSE; Jane Mclver, WA4IX]; William D, Menges,
KC8QC: Richard E. Morris, KE4TE: Jack A. Oisen,
K7EQL; Carol A, Park, N6IFD; Oliver B. Pettibone,
11, KC3EQ; William D. Phifer, WASATX; Edward
. Pienkowski, WRBER; Charles J. Rabley,
WARRUO; T, 8, Rappaport, N9NR; Walter H. Rieke,
KTKYW; Mark. Rosenwald, N2EBA:; Quentin I,
Schultze, KX8X; Russell E. Scott, KL7EM; Ron Silvia,
WRI1HGA,; Charles T. Snelling