


Kenwood [Dealers:
Radio,
FLORIDA Amateur Electronic Supply, Orlando e Amateur-wholesale Electronics, Miami
ics Co., Ellenton e
Giraham Electronics, Indianapolis
Bluffs

Orleans

i

FEATURES: ¢ Break - in. CW with sidetone * Built - in
100 KHz and 25 KHz crystal oscillator = Built - in RIT
and RIT indicator light « Built - in RTTY frequency
shilt for FSK * Buill - in noise blanker » Built - in YOX
* Modular construction - repair in or oul of
equipment » AF AGC to prevent front end overload to
strong signals * Completely solid state except final
section * 1 KHzreadout

GENERAL SPECIFICATIONS: Frequency Range; 3.5 -
30 MHz Amateur Bands and WWV + Mode: $5B, CW,
or FSK * Power Quiput: 150 watts PEP nominal into
50 ochms for SSB, 100 watts nominal into 50 ohms for
CW, 50 waits nominal into 50 ohms for FSK
* Frequency Stability: Within 100 Hz during any 15
minute period after warmup. Within + 2 KHz during the
first hour after 1 minute of warmup e Receiver
Sensitivity: 0.5 microvolis for a 10 db (signal +
noise)/noise ratio e Receiver Selectivity: SSB and
FSK — 2.2 KHz bandwidth (6 db down), 4.4 KHz
bandwidth (60 db down), CW — 0.5 KHz bandwidth
(6db down), 1.5 KHz bandwidth (60 db down), {with
optional CW filter installed) ¢ Dimensions: 12.6” wide
« 55" high « 12.6" deep * Weight: 26.5 pounds (32.5
potnds shipping weight) # Price: TS - 900 $795.00, PS
- 900 (AC Supply) $120.00, DS - 200 (DC Supply)
$140.00, VFO - 900 (Remote VFO) $195.00.

Los Angeles e Webster Radio, Fresno =

Minneapolis & MISSQURI

ILLINOIS Erickson Communications, Chicage e Klaus Radio, Peoria e
& Radio Distributing, South Bend e
® KANSAS Associated Radlo Communications,
¢ MAINE Down East Ham Shack, Lawiston
MICHIGAN Electronic Distributors, Muskegon
Electronic Center,

& Radio Supply & Engineering, Detroit @
Ham Radio Center, Si.
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KENWOOD'S SUPERB NEW SOLID STATE
SSB TRANSCEIVER

TS-900

THE KENWOOD R-59% RECEIVER... 1.8 fo 29.7 MHz
(Amateur Bands} e Dial readout to 14 KHz & Special
detectors for SSB, AM, and: FM e Transceive operation
with T-599 & Built-in 100 KHz and 25 KHz calibrators
& Buitt-in 500 cycle CW filter  Provision for 2 meter
and 6 meter coverage with accessory self-contained
converters & 120/240 VAC or 12 VDU operation » All
solid stale  R-539 — $38%.00 Converters — $31.00
5-599 Speaker — $16.00.

THE KENWOOD T-599 TRANSMITTER. .. Clear, stable,
selectable sideband, AM and CW e J.way VFO flexibility
plus RIT when used with the R-599 & Amplified ALC »
Built-in VOX e Full metering ® Built-in CW sidetone
monitor and semi-automatic break-in CW e Built-in
powei supply for 120/240 VAC operation # Oniy 3 vac-
uum tibes « 200 watts PEP input nominal & Full ama-
teur band coverage (3.5 to 30 MHz). T-599 -— $429,00

THE KENWOOD TS.5I1S TRANSCEIVER...a powerful
five band transceiver (3.5 to 30 MHz, amateur bands)
for operation on: S5B and CW & Built-in VOX e Built-in
crystal calibrator ® Built-in noise hlanker & Receiver
Incremental Tuning {RIT} » 1 KHz frequency readout #
Eight pole filter ® Exceptional stahility e Provisions for
installation of an accessory high selectivity CW filter &
500 watls PEP input for SSB ® .5 xv sensitivity nominal
e full metering — Cathode current {IP}, plate voltage
(HV), ALC, and relative power output (RF) as well as an
S-meter & Amplified ALC e  Heavy duty 120 VAC
external power supply. 75-5118 — $415.00 PS-5118 —
$105.00 VFQ-588 — $105.00 EW-1 — $39.00

CALIFORNIA Ham Radio Qutlet, Burlingame & Henry Radio, Anaheim e Her

COLORADGC Radio Communication Co.,  Arv:
® Slep Electr
INDIAL
HOwA Hobby Industry, Cour
COverland Park e LOUISIANA Trionics, N
® MARYLAND Professional Electromcs, Baltime«
MINMESO®
Louis & Henry Radio, But

MONTANA Conley Radio Supply, Billings @ NEW JERSEY Simon Sideband, Oak Ridge . ® NEW YOI
Adirondack Radio Supply, Amsterdam e Harrison Radio, Farmingdale ang NYC ® NORTH CAROLIS
Vickers Electronics, Durham e OHIO Amateur Electronic Supply, Cleveland € Communications Wort
Cleveland & Queen City Electronics, Cincinnatti @ Srepco Electronics, Davton @ OKLAHOMA Derr
Electronics, Broken Arrow & Radio Inc, Tulsa # OREGON Portland Radio Supply, Portland & PEN
SYLVANIA JRS Distributors, York e Kass Electronics, Drexel Hill ® SOUTH DAKOTA Burghardt Ar
teur Center, watertown 8 TEXAS Douglas Electronics, Corpus Christi e Industrial Distributors, Dal
Ed Juge Electronics, Fort Worth and Dalias # Madison Electronics, Houston e UTAH Manwill Supg
Salt Lake City o WISCONSIN amateur Electronic Supply, Milwaukee

(Prices subject to change without notice)




BASSETT

igh efficiency mohile
d portable antennas

 all amateur bands,

AP, MARS, GB,
CURITY,

UBLIC SERVIGE,
ARINE, AND

OVERNMENT USE.

2:6-10-15-20-40-75

Identical size, cost,
and appearanca

FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

Low weight, low drag,
high strengih
fiberglass

Palished
chrome hrass
standard 35-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid
in U.S.A.




Experience could be the most critical element in high
frequency communications . . . something you can count
on with Collins.

Cullins HF systems are used in high-powered fixed
stations, transportable shelters and jeeps . . . un aircraft
carriers, merchant vessels and tugs . . . in airboroe
command posts, business jets, helicopters and high per-
formance tactical aircraft.

Over 30,000 units of one transceiver alone have
been produced,

This experience goes back over 40 years, Collins
was founded to make HF equipment.

Thousands of units were produced for aircraft and
naval vessels during World War (1, and in recent times
Collins HF systems have been a mainstay for 1.8, and
NATO ferces — air, ground and sea. They’ve also pro-

vided communications for modern ocean and air trans-
portation companies, and the Coast Guard, as well as
for vital disaster velief activities,

Dyuring its history, Collins has made maior contribu-
tions in SSB, automatic tuning, matching networks, fil-
ters, frequency gemeration, data transmission, computet
control and antennas.

Collins amateur radio equipment is the product of
this background — and know-how. The history of HF
-— that’s the history of Collins.

For information on the Collins line
uf amateur radio eguipment, contact j%
yout dealer, or wite Collins Radio 77" o
Company, Amateur BEquipment Sales, GOLLINS
Cedar Rapids, lowa 52406. Phone :
31973954507
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;rm«m TEH00 :w‘:& S99 0 FL2OO0E  5190.00 n:nmm £299 00
RANSCVR S60W PE KTERNAL YFO .
BOM THROUGH 10M %3&3'}3”” ?mﬁ'rf;qucu 1om FTdx407 featurss high power, super sansitivity and sharp selectiaty, Tha FT-

v/ YAESU

”’AESU YOUR ASSURANCE OF PERFORMANCE & QUALITY

The SPUN-P Landliner provides phons patch opsration o wall a5 spraker.
Front panel: Patch switch, meter, TX and RX qain controls, Rear agran:

SPIBIP SER0G FUIDI_ 49800 ET01 584000 FLING 331008 3
fraay] frpind f6oM THROUGH 108 I ECV e DIk FEF  wam Tamanan 1am Receiver 4 ohm nutput. racsiver 600 ohm output, monitor null switch, bat
1240W MER ance contial, hine jack, ansmitesr ligh 2 jack.

The EV-101 pertits split fraguency operation and control from aither the
£7-101 or FTDX401,

% The FT-101 axciter covers 160, 80, 20, 20, 15, (CB), and 10 meatars and
romaes cornplets with microphone cable and plug, fused DC pawer cable and
plug. AC cable with plugs and all necetsary plugs are furnished, A and OC
supplies are wtarnal,

The FL.2100 linear amplifier naads only 3 wire cable and coax cable. Con-
nectars are huraished.

dxd401 includes: AC power supply, maise blanker. 100 KC and 25 KC cali-
brators, VX break-in, phons patch torminal, coaling fan. Covars 3.% through
10 MHz plus WY, 560 watts PEP, All that & required 1o get on the mrisa
mictophond and spaakar,

The FV-401 parmits split traquency aperation for the DX chaser or net opoer-
ater. Cavers 80 thraugh 1Q metars,

FL 2000 B 1240 watts PEP, 1000 watis CW, 600 watis AM. Drive power re
quired 10 watts. Has two cooling tans and uses rwo 72 B tubes,

FLO¥400  $399.00 FL2000R SPEO1P $89.00 ey i sy

£:'v,g|rm Pl Mnfm"‘ Shaone we Rt owrn supeLy  FRHAXA00 includes 2 mechamical hilters plus “T™ natch Fajection tuning and

@M FHRAUGH 10M 13000 PER SPEAKER/PATGH clartiar For sasy 2ara set for SSB. Crystal control Tst mixer and tunable 1st
LF, provides stable nparstion and hgh spurious rejection, ‘HJD KC and 25 KC
palibratars. YFO ean be used in trar p in i ion wath ¥

seriet ransmitter,

) FLA%40D operates SSB, (USB LSBE selectable], AM, CW and FSIK. Circintry
can be bult in for ATTY aperation. 240 watts PEP, VOX, PIT, and break-in
CW,

FL.20008 graunded qred linear uses » pair of 572 B tubes. Plate maeter VEWR
mowtar, 2 fans, budt-in power supply, 80 thraugh 10 metars. 1200 watts PEP
with distortion product o axcess ot 30 DB down.

Frien $233.00 FIIAUTO $379.00
:m]rtfg':'m Low 144 1orm FP 2 AC pawer supply specthications: Qutput - 13.5 valts, 2 amps. AL input - 100/117/220/734

valts, Speakor - 57 1 3-15". Portsble or home base can be d with the add

i the nptional FP.-2 pawer pack, This AC power pack provides requlated DC power tar the
transcewer and charging voitage for optronal laak pranf recharpeabis colloidal type batiedtes.
Ir addition, a high tidelity elliptical styla spaaker i built into the pack.

The ET-2FB opens the doos ta noiss iree broadcast quality 2 meter ogeration, and thanks 1o the
repeater statigns throughout the country, the 2 mater hand is no innger rastrictae ta tine af sipht.
General caverage 144 to 148 MHz, 12 rhannels (3 supplied). Push te talk. Aecewer X amps,
transmit 1.7 amps, power tource 13 5 vollt + 10%,. Dimonsions 5-278" w, « -1/2" h_x 107 4.,
weight 4 Ibs, Comes with dy al plug, DC cord, fuse and mobile
mount,

The F1-2 auta 13 » compact base or mobile VHF/FM trantceiver, eovering 146 to 148 MHz,

c"""'"":'"' . imaturing electronic tcanning up 1o 8 stations between 146- 148 MHz wath priority channel sam-
;Em té:::::::‘ phing while locked on another channal, Adjustable tana burst push-button lock on far rapaster
Signal Fast Lesd with actuation. The FT-2 auto s seli-cantamed, Two power cablas are supplied with the ranscewer,
BNC Sonnsctar 3 F1 ncluding all meunting hardware. cables, cunnectors, and accessorws requirad for both motule
and base tnstallatran, as well as dynamic push to talk microphene. Operates fram varlous AC
voltages ar 135 DC. Dimensions B:-3/4" w, x 4.1/ h, x 11-6/8" d. Waight 9 lhs,
SPECIFICATIGNS
I 3 i g
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]ty bewe sibilan 13 cobnt L {8 34 W X 3 8 H 10 177 inehl
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iownwnwzowzmiﬁv mulllh L od
50/60Hs 18V & windusters | FET
13—t v ta 1

PRIGES SUBJECT YO CHANGE WITHOUT NOTTCE
FACTORY SERVICE IS AVAILABLE WHERE WARRANTY HAS EXPIRED. MODIFICATION KIT MK-160 {160M)
516.00 WITH XTAL- PLUS LABOR. MODERNIZATION KIT MIR-1 FQR QLDER MODEL FT101 $40.00 PLUS
LABOR. BROCHURES WITH SPECIFICATIONS ARE AVAILABLE AT YOUR DEALERS LISTED BELOW:

HENRY RADIQ STORES/213-477 701 WILSDN ELECTRONICETNY 4673596 FAECK RADIO & SUPPLY/T04 254.9561
Las Angeles. Anshiis, CAL, Hutler, Mo. Pitirazs, Nav, Axhaville, NG,
HAM RADIO UUTLETI‘IE 342 b?5T E0 JUGE ELECTRONICHB17 925221 HARAISON RADID/STE 293 7090
Burlngam: ¥are Worth, Tax. Faimingdala, L1, Vallay Stream, L1, Naw York Ciry, 8.
RACOM ElECTRON[W?NmﬂG“ AMATEUR ELECTHONICS SUPPLY /414442 4200
Hemon. Wash, Titwau ke, Wit Clewsland, Bhis
! TWX 910.3458-7624
/ YAESU MUSEN USA INC. woeesew
AEIL -

N 7625 E. HOSECRANS AVE. UNIT 29. PARAMOUNT, CAL.- 30723




“OPERATING ON-THE-AIR
WITH THE ALPHA 77
IS A PURE PLEASURE”"

ALPHA
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“IF THE AMATEUR WANTS TO GO FIRST CLASS
IN EVERY SENSE OF THE WORD,
THE ALPHA 77 1S ONE WAY TO DO IT.”
{QST — March 1973)

The superb ALPHA 77 legal-limit amplifier is truly in a class by itself . . . a sleek
desk-top powerhouse that delivers # whofe rack fufl of performance. The "77 is
engineerad andf built to operate continuously at maximum legal power-in any mode
including FSK ¢r SSTV — and to stay cool and quiet in the process.

Now the ALPHA 77 is the onfy linear to provide full standard coverage of 10 through
160 meters -~ a feature not available elsewhere even as an option.

You really havfe to see and use the ALPHA 77 to fully appreciate its unmatched
quality and ruggedness. If you enjoy owning and using the very finest, you owe it to
yourself to at feast investigate the ALPHA 77 by phoning or writing for detailed
literature, Available direct from ETQ and from selected dealers coast-to-coast.
ALPHA 77 domestic net price, $1995. :

BROOKSVILLE, FLORIDA 33512

ET' EHRHORN TECHNO-LOGICAL OPERATIONS, INC.
| (904} 5963711




Section Communications Managers of the ARRL

Reports Fnvited. All amateurs. especially League members, are invited to tepart station activinies oz the fiest of ¢ach moenth ¢(for preceding
aonth) dizect 10 the SCM, the admimisirative ARRL offivial glecied by members 1 exoh Section. Radio club reparts are aisa desired hy
SCMs for Inclusion in QST. ARRL Field Organization slation appointments mie wvailabie in areas shown to nualried League members,
tignelal os Coniditional Class lisensees or higher may be appointed RS, VS, OPR, 00 and RS Techmeans may be appainted OVS, Ob%
ot ¥ H.F. PAM, SCMs desire application Yoadersing posts at SEC, BC'BM and PAM where vacangies ex st

Delaware

Eastern Pennsylvana
Maryland-1LLC.
Sauthern New Jersey
Western New York
Western Fennsy lvanix

1inoiz
Indinna
Wisconsin

Minnesota
North Dakata
“nuth Dakata

Askansas
fesuisiane
Mississippi
Tennesses

i&nn:utkv
Michigan
{hia

Eastern New Yark
N.¥Y.L. & Loy [sland
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Saskatchewan
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G
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Lk
WsbML
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Vielk
VE7FB
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YELAMR
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AVLANTIC DIVISION
Hoger k. ¢'als 145 k. Roosevelt Ave,
George 8. Van Dyke, Jr. 4n07 Uanvent hane
Kael R Medraw LI
Chatles £. Travers Srate Fulice rive
Richard M. Vitzeruse 407 Woadlang Rd.,
kaohert | Giawryls 1463 M. Allen St
LENTRAL DIVISION
Ldmond A, Metzger 1520 South 4th 8.
William L. Johnson 233% Hitlside Ave,
laseph 4. Jaylor 953 Mulberry Ln.
PAKOTA DIVISION
Llasper Schrosder, TusT1 Quiney Blvd, NLE,
Haruld L. Sheets 2t Euchd Ave.
Ld <ieay Rt 3
OF1LTA DIVISION
Jimmie N, Lawrey “iul Eupar Lane
*Lows Muhleisen Box a1
Walker ). Coltey ®rl No. 2
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GREAT LAKES DIVISION
‘Ted H. Huddle 604 pugndy Furaace Dr.
Teory ), Olinghouse §2337 Rose e
William E. Clausen 403 Laeyan pr. .
HUBSON DIVISION
Graham ¢5. Herry A0 Farvot Ave.
trad 4. Hrunges 22 Ivy Drve
Jahp M. Crovelti 446 ML Airy Road
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0 Box lan
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c4x1 W, Randulph

A1 Culbert
Rubert M. Sumimets
Laery & Fhallips

V. A, {'aghon did Pine 1., Hox K8
NEW ENGLAND DIVISION

Jaha J. MeNassor 113 Rerlin Ave,

Frank L. Baker, Ir, &5 Ralar Ave,

Peter B Sterling 19 Lathem St.

Rabert Mircheli Bax E37-A
duhn E. Juhnsnn 20 EFruit St.
Sames H, Viste 10t Henty St
fercy ¢, Nnhie PAL Hox

NORTHWESTERN DIVISION
Kanneth R, Klopr 265 Staele C'r, Rd,
Jonaid A. Urisy 1508 Alder Drve
Hurey AL Ravlxace Bl Hox azl
Dale 7. Instice 1349 N. &, Suntise Lane
Arthir Henodng 4516 M.k, 60th 5t

PACIFIC OTVISION

2236 Whyte Fark Ave,
I3 Hox 9274
ESTE N Saviar Wiy
Koute 1, Hax 75
Wox 31465

Paul £, Farker
bee R, Wical
Harold P. Leary
Farman A, Wilson
Thomas AL Gallagher
Kalph Sorayan 208 E, fownsend Ave,
Fames A Hauser JAGAS Franhlin Ave
ROANOKE DIVISION
Chartes H., Brydges 4901 Tiffany Ave.
lazeph Rubin B 01 Hux 117
Rabert 1, Slage 3818 — 25th St N.
Donald B, Morrix 1136 Motiingstar Lane
RUOCKY MOUNTAIN DIVISION
{lyde O, Penney Vadb Lacast St
Tames R Prine, DV M £, Hon 1128
fahn H, Sampson, Jr. whild M. Oyden Deive
Wayne M. Manre i42 South Mantans Ave.
SOUTHEASTERN DIVISION
inenes A Brashear, Jr. ton? gnswell Drive
Sarnes L. McMillen Pi). Hox 1669
Ray Laitue 1748 Hudsun Drive
Fratk M. Butler, 3r. 8 Ellintr R, 8 k.
Joha . Porter edY0 5.W, &t 5.
Pedro ). Piza Hux 2001
SOUTHWESTE RN DIVISION
tary M, Hamiman I8¢5 k. Camphedl Ave
Eugene H. Viuline™ 2839 Canada Blvd,
Wilkam 1, Weise 1783 {owa St
P'aul C. Thampgson 1331 Hamlet Ave,
13, Poul Gagnon U9 Hadon 4ir.
WEST GULE DIVISION
I.. £, Haerreon 1364 Holly Gler Drive
Ueeil €. Cash {202 Smith Ave.
Arthur R, Ross Py Hox ssai
CANADIAN DIVISIUN
van Suthetland 444-251h Ave., N.E.
. & Savage 4554 West 13th Ave,
&reven bink 14 diranderest ¥1.
Walter [3. Jones T4 Waverley Ave,
Haolland . Shepherd e Covean Cres,
teseph Lnswarth ink Mge, Rourger
Percy A, Crinthwaite R.A. 3

* Offizial 2ppointed to act tempucarily in the absence of & Tegular official

tew Castle 19720
Phitadelphiz 19114
Davidspaville 21038
Trenton OknzE
Syracuse 13219
State College 16801

springfield 62703
Indinnapalis 40218
Gireen Bay 54303

Hinine %414
Grand Forbs $8301
Hulem $TUsR

Bort Smith 72901
Metairie 70004
Oxford 38644

O Hickory 371 58

Ashland &1 t01
Hiles 49120
Columbus 43214

New Rochelle 10801
Jarcha 11142
Hasking Ridge otyle

Uharles ity $nata
Hansas {1y #610¢
55 Charles 6301
v'hedron o337

Suuthengine d6dis
Hraintree 02184
Se, Purtland 94104
f'hester Al Ta
Fastucket DRG0
Ruglington Q3401
Taneshoro 6133%

Frirbanks 99701
Lewngton 83501
Harlowtan s4aidn
Hillsbnro 9124
Seattle 960135

Y¥alnut Creek Y4595
Honotulu 98820

Las Vegas KO (04
Wondland 508

san krancisco 44141
Fresno WIFTOT
Mountain View 84049

Winston-Sulem 17104
Bollop 29113
Arlington #2207
Eairmont 168554

frenver 80220
Loy Alamios 87544
Uigden §S403
iasper 82601
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR - RF MIXER ¢« RF AMPLIFIER « POWER AMPLIFIER

1. MXX-1 TRANSISTOR
RF MIXER

A single tuned circuit intended for
signal conversion la the 3 to 170
MHz range. Harmonics of the OX
cscillator are used for injection in
the 60 to 170 MHz range. Lo Kit 3
to 20 MHz, Hi Kit 2¢ 1o 170 MHz

2. SAX-1 TRANSISTOR
RF AMP

A small signal emplifier to drive
MXX-1 mixer. Single funed input
and link output. Lo Kit 3 to 20
MHz, Hi Kit 20 to 170 MHz
(Specify when ordering)

\

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tuned output amplifier
designed to foilow the OX oscil-
letor. Qutputs up to 200 mw,
depending on the frequency and
veltage, Amplifier_can he ampli-
tude modulated, Frequency 3,000

to 30,000 KHz. .54, )

QSpaci!y when ardering) 83.?0/

4. BAX-1 BROADBAND
AMP

Generz! purpose unit which may
be used as a tuned or untuned
amplifier in AF and audio appli-
cations 20 Hz ta 150 MHz, Pro-

vides § to 30 db gain. ldeal far
SWL. Experimenter or
AMBARUT it $3.715

5. OX OSCILLATOR

Crystal controlted transistor type,
Lo Kit 3,000 to 19,999 KKz, Hi Kit
20,000 to &0.000 KHz. [5pscafy
when nrderlng) .......................... $2.95

\

6. TYPE EX CRYSTAL

Available from 3.000 to 60,000 KHz,
Supglied onby in HC &/lJ holder.
Calibration Is 4: .02% when oper-
ated in Internatiocnal QX circuit
ot its equivalent. (Specify
Trequency] oo $3.95

>

INTERNATIONAL

internationel Crystals are availabl

CRYSTAL
TYPES: applications
(CB) for ""Commercial

for the COMMERCIAL user...

PRECISION RADIO CRYSTALS

to 160 MHz in & wide variety of holders.
Crystals for use in military equipment can be
supplied to meot specifications MIL-G-3098E.

[GP1 for General Purpose’

(HA) tor ""High Accuracy’ clase tem-
peraturs tolerance requirements.

%
<

e from 70 KWz

Standard**

4

write for
GATALOG

INTERNATIONAL

CRYSTAL MFd. cOo, INC.
10 NO. LEE ® OKLA. CITY. OKLA. 73102




THE AMERICAN
'RADIO RELAY
LEAGUE we.,

L] nencammereiat tmocm!mﬁ of rcu:”o umc:feurs bonded for
he promotion of mferes} in ,qmqreurf radio communication and
xpearimentation, for the relaying of messages by radio, for the

he maintenance of fraternalism and & high stondard of ronduct,

noncommercial and no one c.ommercmlly engaged in the manu-
n its beard,

lly. avery worth-whife cmateur in the aution and has & history of
jlorious achievement s the standard-bearer in omateur affolrs,
“Inguirtes regarding membership wre soliciied, A bona fide
nterést in amateur radio is the only esséntlal qualification; owner-
hip of a tronsmitting station and knowledge of the code tra not
“prarequlsite, although full vohng membership is grunred only o
= ligensed amateurs.

- All general correspondencﬂ should be addressed to fhe m{mmls-’ i

':::l"rcshve headquarters ot Néwingtan, Copnecticut 08131,

Past Presidents
HIRAM PERCY MAXIM, WLAW, 1514 — 1936

GEORGE W. BAILEY, W2KH, 1940 — 1952

HERBERT HOOVER, JR,, W6ZH, 1962 — 1966
ROBERT W, DENNISTON{ WpDX, 1366 - 1872

‘Officers

?.;Presldem veevi.ico.. HARRY J. DANNALS,” W2TUK

- 16 Arbor Lane, Dix fills, NY 11748 )
“First Vice-President . . CHARBLES G, COMPTON,* WaBUQ
. 1170 E, Oth 8L, Imver Grove Hgts., MN 55075

Rat 73, Newton, 14 50208
‘ROEMER O,.BEST, WSOKF
EQ, b‘ox 1656, Corpus Christi, TX 78401

Secretary ... oo JOHN HUNTOON, W1 RW

S 2= 111111 SR DAV!D H. HOUGHTON

~Honorary Vice-Presidents ... .. CAHL L. SMITH, W@BW.E
S FRANCIS E. HANDY, W1BD!
" WAYLAND M. GROVES, WSNW

sGeneral Manager ... ... .. WJJOHN HUNTOON,* WiRW
~ommunications Manager .. ... GEORGE HART, WINJM
= Tachnical Consuttant . .. .. GEORGE GRAMMER, WIDF
-Assistant General Manager RICHARD L. BALDWIN, WIRU
“Agsistant Secretaries .. F’LRRY F, WILLIAMS, WIUED

MORGAN W. GODWIN, WAWFL. . .

: DAVID G SUMNER, KTZND
235 Mam S, Newmzfor;. Connectiout 06 111 )

I T A

~Gaveral Counsei . .. ., .. .ROBERT M, BOQTH, JR., W3PS

{302 P8th Streer, NW., Walatngton, DC 20026

~Associate Counsel . .. . ARTHUR K. MEEN, O.C., VE3RX -

Frh Floor, Frost Building, Queen’s Park, Toronfo, ON

dvancemen! of the radio art und of the public weifare, for the
eprasentuhon of the radic amateur in iegisiative matters, and for -

" Itis an incerporated aswociation without capital stock, chartered |
nder the laws of Conngcticut, Its u?fcurs ara governed by a Board "3
i Directors, elected every two years by the general membership, =
The officars are electad or appainted by the Directors. The Leagua

Gcture, sale ar renielof radm cpparaws is el g:ble to mambersh ip .

" "0, by and for the amcleur, it nurnbers withln its raks prucﬂ- -

EUGENE C. WOODRUFF, WECMP, 1936 — 1940

GOODWIN L. DOSLAND, WRTSHN, 1952 - 1962

ica-Presidents .. . .. ROBERT W. DENNISTON, WDX

DIRECTORS
(anada
NOEL B, EATON* . . . . .. Ve oo VERQY
Hax 860, Weterdown, Dnu.rim L§R 2HG
Vire-Director: A, George Spenicer . . . . . YEZMS

171 Kiphng Ave., Besronsfield, Quebee
Atlantic Division

HARRY A, McCONAGHY . WisW
8TOR FPenway Dt,, Bef.hesdn MD 20034
Ftog.Dirertor: Jesse Bleberman . . . . . . WIKT

®E 1, Box 68, Valley Hill Rd., Malvern, PA 19345
Clentral Division

PHILIP E, HALLER . . WAHPG
SU0D &, Trpp Ave., b]uc;.go. !L 60&29
Vice-Director: Edmond &. Metzger . . . . WHPRN

1520 South Fourth §t., Springtield, 1L 62703
Dakotd Division

LARRY . SHIMA . . . . . v WRPAN
11417 tiooddeh Rd. S., Bloom:nxton, MN 55437
Fice-Director: Edward €. Gmy . . . . . . WAYCPX

Ri. 3, Salem, S £7058
Trelta Divisian

MAX ARNOLE . ., . . . ¢ « + . . WAWHI
612 Hogan Rd“ Neshville, TN 37220
{éeeDireptor: Franklin Cassen . . WEWEK

425 N, Trezevant St., Memphis, 't N 33103
Cireat Lakes Division

ALBAN AL MICHEL . WaWe
A59 Bonham Rd...unclnmti 01:1 4.5215
Virs-trectar: Richard A. Egbext ., ., . . . WHETU

#4709 Red Wox Rd., Reynoldsburg, OH 43068

Hudson Division

SPTANZARK . . . . . . . . K2850
13 Jenniter Lane, Fort Chester. NY 10573
Vice-flirectar CGeorge A. Dieh) . . . . . . WRIHA
20 Wilkon Ave., Chatham, NJ 07928
Midwest Division
RALPH V. ANDERSON ., . . - . . . KONL
578 Montana Ave., Holtan, S 66425
Yice-Director Pavl Grauer . WNYFIR

Box 190, Wilson, KS 67490
New Fogand Divislon

ROBERT YORK CHAPMAN . WiQV
18 South fRoad. Grotot, L“l (I6340
Vwedirectors dohn O Nullivan , L, L, L . WilHHK

Whitney Road. Uolumbis, UT 06237
Northwestern Division

RUBERT B. THURSTON* WIPGY
TT00 B1et Ave.. 8.E., Seattle, WA 98115
Vice-Lirector: Dale T, Sustice | |, |, | KiIWWR

1369 NE Sunrise Lane, Hillshoro, OR 97123
Pacific Division

4.4, DOCY GMELIN - . . WBZRJ
10835 Willowhrook Wﬂ.c‘uwrﬂno‘ CA 95014
Fiee-Director; Albert ¥, Gastane . . . , . WEVIT

115 Uid Adohe Road, Los Gatos, CA 95030
Roanoke Division

VICTOR C,CLARK* . . . ., . . .. . WARKFT
1 2927 Popes Head Roa.d. (..lif:on. VA 32024
Ficg-Dwecror: 1., Phil Wicker .. - WHACY

4821 Hill Top Road, Gremsbmn. NC 27407

Recky Mountain Division
CHARLES M. COTTERELL . . . . . . .

440 8. Swadley 5¢., Lakewoad, GO 80223
¥ice-tirectar! Allen G. Auten . WIECN
HT22 West 8Tth Ave,, Arvad:. LO 80003
Snutheastern Diivision
LARRY B, PRICE . ., , . ., . . WiDQD

P, Q, Bax Z0H7T, Georgia Jouthern Branchk
Statesbora, GA 30458
bice Dnrecror: G dames Houx - - . . . . K4THA
0.0, Box 1710, Largo, ¥L 33840
Sruthwestern Division

JOHN R GRIGGS* . . = o0 - WEEW
1473 13th §t., Bavywoad Puk. Sm !.ull Obispe
A 93401
Viee-Divertor: Gavy AL stidwell . . . . . NIT
7164 Rock Ridge Tetrace, Canoga Park, CA 9130&
West Gulf Division
ROY L. ALBRIGHT . . , . . . . WHEYE
107 Rosemary, San Antomo. TK 78209
Viee-Nfrector:dack O, Gant . . . . ., . WSGM

521 Manros, N, W,, Ardmore, OK T340

* Member Executive Committes



“It Seems o Us...”

PETITION DELUGE

IT 18 RATHER disconcerting to examine a
listing of petitions filed with and await-
ing action by the Federal Communications
Commission {or changes in amateur rules ar
procedures, This is both because of the
tength of the list, and the wide variety of
changes proposed.

A couple of vears ago there were about
45 such requests on file, and 18 others had
just been disposed of as part of Docket
19162, proposed voice band changes, A new
crew in the amateur division of FCC resolved
to work on that backlog. Indecd, a year
later, in mid-1972, some 18 more had been
processed — incorporated into rule-making
praposals, denied, or otherwise handled. Yet
during the same period, something like 24
new ones arrived and had to be added to the
list!

An appraisal today shows almost iden-
tical results the past twelve months — more
petitions being filed than the FCC staif can
adequately process. Thus the backlog keeps
gelting farger rather than smaller. (These are
our counts, incidentally, and rough ones, but
while they might not be precise, they indi-
cate the trend.)

More often than not, petitions come
from individuals, More often than not, they
seek a special privilege or special considera-
tion in a Hmited area rather than having an
overall look at amateur radio, Offen ihe
petitions overfap in coverage, and in some
cases are almost duplicates, This all adds up
to 2 considerable umount of extra work for
the Commission staff. Perhaps it ualso
prompts a feeling in official circles that we
hams are a bit disorganized.

Under our democratic system, governed
by the Administrative Procedure Act, any-
one has the right to submit a petition
seeking changes in federsl rules which he
thinks will be beneficial — cither to himself,
ar to a group, And the government agency
involved is obliged to give it consideration,
whether it rezlly makes anv sense or not,
and whether it comes from a national
organization of 100,000 members, or
whether it comes from Johnny Ham in West
Gibroux,

We don’t for a moment propose changing
that sysiem. But we do suggest that budding

petitioners should have second thoughts
before typing up and firing off to FCC their
pet ideas for rules changes. Talk it gver first
with fellow hams. Not on the air — most of
us are too polite to take issue in such casuul
conversations. Take it up with the local cinh,
and at a hamfest or counvention. Ask for
honest, critical appraisal. If you can’t get
egndorsement from a substantial majority of
such a group, you're wasting your time with
the petition anyway, eh?

If you send a petition to FCC you can
count on typical delays of one to three years
before it is acted upon. Will your brainchild
stand that test of time, or will it make voun
(and us) fook foolish when the Commission
finally takes action? In November, 1969,
ARRL filed a petition, which still is pending,
asking for expanded privileges for Tech-
nicians, Since then, more than a score of
individual petitions requesting variations on
the sume theme have been sent to FCC ~
testifying to the basic validity of the idea, to
be sure, but largely duplications of effort.
On the other hand, we recall a petition
submitted by a “‘progressive” magazine ed-
itor about ten years ago, appareatly on a
personal inspiration without taking the ama-
teur pulse, asking that the top two MHz of
six and two meters be opened up to amateur
television, {Fortunately for present-day re-
peater users, the League filed in opposition
to this unnecessary headache to FOC, and
the petition was denied.}

As long as it’s going Lo take several years
for your pet idea 1o wend its way through
Washington, why not take the time to check
with ARRL Headquarters hefore sub-
mission? This will help avoid duplication or
overlap with other petitions which may have
been filed previously, thus permitting more
detailed attention by the Commission to
rules changes of wide significance to amateur
activity. Like as not, Hq. will also refer you
to your ARRL director -- who is elecled by
the membership in vour area to establish
League policy in regulatory matters, Thus,
vour idea will have one additional outlet,
and an additional test -- that of a fully
functional, responsive, representative, demo-
vratic system. [a5=
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League Lines . . .
‘The 1973 ARRL Repeater Directory is now avatlable, at no charge to members except
postage. Send Hg. a self-addressed envelope larger than 6 x 9 inches, with 24 cents

U.8. postage for firsl-class mailing. (Cross your fingers that new FCC regs do not
mangle the listings beyond recognition!)

ARRI, has requesied postponement (to October 30) of the June 30 effective date of the
new repeater rules (see p. 100), particularly in view of the fact that stated require-
menis for license applications and supporting matarial were somewhat confusing and
subseguently were changed from time to time by rulings and interpretations from Wash-
ington. Incidentally, £CC has already granted the [eague's request for extension of
time to comment on RACES proposals.

Ancther item now available from Hqg. i the bhound volume of annual reports, & com-—
orehensive compilation of membership, regulatory, communications and business
activities and results for the vear 1972, it includes complete financial siafements.,
Copies have bzen sent gratis to affiliated clubs, on request; ses your club secretfary.
For a personal copy, send $1 to ARRL to cover cost of preduction and mailing.

In conjunction with the issuance of four 7,8, commamorative postage stamps baged
o "Progress in Electronics, " (seo p. 60, June Q8T), Bruce Kelley, W2ICE, will de-
liver an illustrated lecture on behalf of the Antigue Wireless Association at the 8mith-
sonian Institution, Washington, D.C,, on July 10. First-rate p.r. for ham radio!

Schedules for subjects to be treated at the ARRL Technical Symposium on Space Com-
munications promise a most interesting afternoon and evening for S8eptember 14th at
the Sheraton Hotel, Reston, Va., the day prior to the Roancke Division Convention
there, Additional offers for papers will still be congidered, if submitted promptly.
8o let us know if you have a special technique or knowledge in satellite or related
work yvou can share with technically-minded fellow hams, A& brief abstract, please,

FOC apparently continues its concern about amateur use of autopaich in repaater
systems., Wever mind that 99,9% of such activity ig not only in sirict compliance
with the rules, but often an outstanding public service prompting praise from author-
ities (a.g., reporting accidents rapidly to state police). That one incident of pos-
sible commercial or personal-busimness covertones is what T'CC monitors will record,
and is what will spoil things for the rest of us. Take heed!

A "muest editorial" in & contemporary by an author who wishes to remain anonymous
fafter reading it, we can see why), aside from several errors of fact in attempting

an armchair analysis of ARRL-FCC relationships, seems to ignore the basic principle
that ARRT represents its membership, that when the membership becomas deeply con-
corned about what it considers restrictive regulations, this will alse be the posture
of the League. We are slightly amused that, aiter several pages of trying to take
ARRL apart for its actions, the item admits, "Many amateucs . , . have axpreased
the view that portions of the recent Dockets are unrealistic and overly restrictive.,
Many amateurs have felt that the FCC reflects a picture of harassing the law-abiding
amateur . . ." Right on!

Hg. has embarked on & joint project with NASA to encourage school use of OSCAR,
Distribution of a currlicnlum supplement to science teachers on a pilot basis has
drawn responses indicating strong interesi. Copies are available io clubs to pass
on to teachers in their communities.

Quota-of-the -month, from Chief Justice Warren in a broadcast case: "Calculated
risks of abuse are taken in order to preserve higher values." |n other words, don‘t
write overly-restrictive regulations to try to catch every possible or imagined viocla-
tion.

LATE FLASH — FCC PROPOSES 224-225 MHz FOR CB — SEE PAGE 51
10



An M Adapter
for 2-Meter
A-M Transmitters

A

Now you can dust off that two-meter a-m transceiver that you bave been storing all
these years, This adapter will enable you to nse the old vig to join the fin gang on the
local repeater, ov in simplex operation. No wiring changes are required inside the
transceiver — just plug the output from the adapter into the crystal socket,

BY AUSTIN DAVITT.* KIMHD

A NEED to participate in the activity on fm
initiated this project in converting a Clegg
22er, an a-m transceiver, to fm use. Normal
operation of the Clegg 22er is unchanged. Only an
addition external to the crystal socket is necessary.
Fm recepiion is accaiuplished by slope detection.

Circuit Operation

As shown in Fig. 1, a unity-gain, high-input
impedance circuit, LY, umplifies the audio from
the wmicrophone with minimal loading, C1 and {2
eliminate offset saturation of U2 and, in con-
junction with R2, sef a low frequency aperating
paint of 8 Hz. The feedback (R3) establishes a
voltage gain of 1000 for U2, A high-frequency
roll off of 2 kHz is set by R3 and C3.

By placing a resistor (R4) in series with the
output of the second op amyp (U2), this amplitier is
made to act as a current source. This current
source varies the capacitance of CRI, and therehy
changes the frequency of operation of the crystal,
This change, when multiplied 18 times for two-

* 123 Paine 5t., Worcester, MA 01605,

The adapter as seen from the side. The perf board
is supported by two metal spacers.. U1 and U2 are
visible between tha board and the chassis. C7 and
C8 are above the board on the right, The output
connector is to the left, with the crystal shown
plugged in to J2 under the Minibox.

July 1973

meter operation, is capable of producing up to {0
kHz of deviation.

Constriction

The adapter is housed in a4 Bud CU-3005-A
Minibox, 3 ® 4 x 5 inches. A small piece of perf
board is used to hold the components in place,
with point-to-point wiring throughout. Fhose who
are adept at layout and construction by the pe
board method should find no problems in
transferring the circuit.

Connevtion to the crystal socket obf the a-m
transmitter is via a4 two-pin plug of the type
commondy used to connect TV Twin-Lead together.
A aale plup is fastened to the end of « pair of
wires for the outpat of the adapter, and a temale
cable connector of the same style is used as u
saocket for the crystal, A standard crystal socket
may be used in place uf the cabie vonnector,

The pert board s mounted on two metal
spacers [o support it approximately one inch from
the battom of the Minibox. The op amps are
maounted under the board, between the board and




ExCERT AS (NOICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICAOFARADS 4 pF )| OTHERS
ARE IN PICOFARADS (pF OR ppfl,
RESISTANCES ARE IN OHMS,
R 4000, M= 1300000

Fig. 1 — Schematic diagram of the adapter.

C4 — 7- 1o 4b-pF ceramic trimmer, Centralab 822
BN or Erie 503 000D-7-45.

CR1 Varactor diode, Motorela MV 1632 or
Bquiv.

41— Mecrophone connector to match station
equipment. Phono type used here.

the chassis. Two small batteries are contained in
the box to provide the +9 and ~9 V for the op
amps, No other power coaneutions are needed. The
microphone connector is 4 phono-type fitting but
the constructor may use whatever is compatible
with the station microphone, Push-to-talk con-
rections, if any, should be wired straight through
to a connector that will fit the transmitter.

Adjustment and Use

The vcrystal frequency may be adjusted by
means of C4 for proper netting to the repeater
input. C§ and 6 also affect the frequency of
aperation. In addition, C5 and CR1 determine the
amount of deviation, audio qualify, and center
frequency, There is congiderable interaction be-
tween components in this part of the vircuit, and a
change in one value may well require a subsequent
vhange elsewhere to obtain good results.

Good-quality crystals are recommended for use
with the adapter, Those used by the author were

J2 — Transmissiondine connector, Mosley 300
series or Lafayette 29P40082.
P1 - Transmession-line connector, Mosiey 300

series or Latayette Q9P40073,
91 - Dpst miniature toggle switch,
U1, U2 — uA741 op amp.

Y4-MHz commercial standard units. Other orystal
frequencies, such as 6, 9, »r 12 MHz, should
perform well also. Again, sone juggling of values
for 4, 5. C6, and the bias on CR1 may be
required to uvbtan optimum performance with
crystals nther than that specified.

‘The adapter is yuite simple fo connect and use.
The audio or microphone gdin control on the
transceiver should be turned to minimum. A
crystal should be plugged into 12, und PL 0 turn
connected to the crystal socket in the transceiver.
The micraphone connects to the adapter and the
push-to-talk switch, if apy, to the transceiver. The
transmitter is tuned and adjusted tor loading in the
normal manner.

Since the bhias on CR1 affects the junction
capacitance, adjustment of the transmitter tre-
quency should be done with the wlapter turned on.
if the builder finds that an audio gain contral is
necessary, a4 potentiometer wiay be cunnected
hbetween U2 and R2. One end of the control shouid
be grounded, the other end connected ta ("2, and
the wiper arm to R2, A valug or 504N ohms foy the
gain control should do. ST

Two 9-volt batteries within the box supply power
for the adapter. They are seen here near the nn-oif
switch, 81, at the upper right. J1 is mounted on
the right end of the Minibox. C4, the frequency-
adjustment trimmer, is mounted on the left end of
the perf board.

QST ior



o Beginner and Hovice

Typical of the tremendous values available in the
surplus market and at flea rnarkets are these
gamputer cards. The larger of the pair has digital
1Cs, and high-speed switching diodes of the 1N314
variety. The smaller pc board contains 21 fogic 1Cs,
plus a group of S-percent-tolerance resistors, disk
ceramic capacitors, a bipolar transistor, and some
diodes. Total cost for the pair of boards was 50
cents!

W hiere
Can I Buy
the Parts?

ROBABLY THE MOST common complaint the

lLeague gets from the beginner is, “I would like
to build those nice projects described in QST but
where can | buy the parts? Svch a complaini is
not unjustified because even amuteurs living in
large population centers have the same problem. In
the pood old days (1) the average radie-parts store
ownet was sympathetic to the radio experimenter’s
peeds and maintained large inventories. 1§ was
customary in those days for a ham to walk into a
radio emporinm, his (ST in hatd, and have the
clerk fill his order right down to the last resistor.
But alas, those days are gone, and probably
forever.

However, don’t be disheartened. Simply
hecause the latge emporiums and chain stores don’t
want to be bothered with small orders doesn’t
meun there is mo hope, One can still get all the
paris for a project, but it now means going to more
than one supplier. As yon will see fram this article
there are many dealers interested in selling parts fo
home experimenters. Mare on this in a moment.

Flea Markets and Auctions

Probably the cheapest approach to acquiring a
well-stocked parts inventory for your ham shack is
via the “flea”™ macket. Many radio clubs sponsor
hamfests, couventions, and amateur pet-togethers.
[t kas become almost standard aperating procedure
for such groups fo include Nlea markets as a feature
of those mestings. At the Dayton Hamvention this
vear, for example, there were literally hundreds of
dealers and amatcurs who were selling ham gear

% Noviee Editox, (JST.
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Some Answers to the
Ham’s Shopping Problem

BY LEW McCOY,* WIICP

and parts. How does one find out about such
affairs? Simple. Just check the bhamfest and
vonvention calendar that is given each maonth in
OST. in addition to being able 1o buy all those
goodies you'll have the pleasure of mesting other
hams and making in-person contacts.

Still another source of parts is radio club
auctions. Nearly all radio chubs sun an annual
auction to augment their treasuries. As a neweomer
to amateur radio it would behoove you ta find out
where the Iocal club meets and get to know the
members, Radio club auctions provide an excellent
opportunity to acquire parts, and usually at very
ecanomical prices.

Buying by Mail

All of the dealers that are listed at the end of
this article were queried as to what they sold, if
they had 2 catalog availzble, and it su, what it cost.
We have listed the price of the catalog for each
dealer. The letter coding in Chart | shows wihat the
dealers carry for stock, Also, where we have such
information. we have listed minimum order re-
guirements.

If you want to build your own gesr, starl
accumulating a catalog file. With a little yearching,
youll find that nearly any desived part will be
listed in at least one of the catalogs. You’ll want to
compare prices on items because there can be
wide variation from dealer to dealer. We weat
through some of the catalogs of dealers who
specialize | solid-state devices. One integrated
circuit was chosen for a comparison and it was
discovered that the prives {or the unit ranged from

13
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An 80-Meter
Pebble Pulverizer

Tube be, or not tube be? That is a
question asked by many builders of
amatenr ecquipment in this era of
seiiconductor technology. An aca-
demic outlook would no donbt suggest
using whichever component — tube or
transistor -~ that provides the best
performance per dollar. Availability of
compounent parts enters the scene too,
so the decision must be that of the
constructor. This article deseribes a
tube-type, low-power cw transceiver
that performs as well as most solid-
state counterparts. Mary Jare lLong,
ARRL Production Assistant, is shown
bere as she listens to @ WIAW code-
practice session.

A Tube Man’s QRP CW Transceiver

BY DOUG DE MAW,* WICER AND GUS WILSON,** WINPG

FPVHERE HaAS BEEN more than occasional

weference over the years to “rock crushers,”
taken in the amateur’s vernacular to mean a
high-power transmitter. At medium power fevels
we encounter the furmidable ‘pravel grinders”
used by many amateurs. Next comes the so-called
“peanut whistle,” which generally relates to gear
built for QRP (very low power) work., Since
peanuts aren't used in the circuit described here,
and because the rig doesn’t whistle (it is hoped!),
we chose to call it a pebble pulverizer, Pebbles in
this instance might represent tiny stepping stones
(backwards) to the use of vacuum tubes, the latter
of which are still preferred by some equipment
builders. The writers have been beating the drums
far solid-state circwts rather loudly in recent yvears,
despite complaints registered by 2 few Q8T readers
that, **Thete’s nothing in the joutnal for tube-
oriented people,” It became necessary to address
ourselves to this matter, while proving whether or
not we still knew what to do with tubes ance we
had them in our hands!

The project hud to be simple, cvolve as a
complete one-band amateur station, and should
have some of the refinements found in modern
equipment, We tackied the assignment with
moderate enthusiasm, putting the drafting pen to
work at drawing those strange symbols we had
aimost forgotten . . . circles with grids, plates and

+Technical Editor, ST,
**Lab Technician.
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cathodes contained within! 1t was decided that
readily available valves should be emploved (TV
tubes), and that the remainder of the parts should
be as standard as possible, This would make the
unit ¢asy to duplicate from a parts-procurement
viewpoint,

A block diagram is shown at Hig. 1 to illustrate
how the circuit is arranged. A word of caution
might be in order before vontinuing with this
article: If yvou feel tempted to build this cirenit
after perusing the block drawing, and if vou've
heen out of the tube pame for an appreciable
length of time, remember that there’s 4 250-volt
bus to avoid! Having worked with operating
voltages of 15 or less for several years, the authors
became electrified — literally ~ after putting their
fingers into the operating circuit while testing the
transceiver. “All work and no play . . . " can
make Jack 4 dull boy, at least if Jack has been
working with transistors for a long time!

Concerning the Basic Design

A power-output level of nearly zero to 10 watts
is available from the transmitter. This feature
makes possible the use of the package as a QRP
machine, Alternatively, the vuperator can drive an
amiplifier to some medium-power level if he wishes
to enter the gravel-grinder cfass, A suitable
amplifier for wse with this transceiver is the
“Skinnier Linear,”™ described in an earlier issue of

QST for
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Fig. 1 — Hybrid block diagram of the 10-wars
80-meter transceiver. A hangful of semiconductors
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are used in concert with seven vacuum tubes.
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O8T.1 One can obtzin approximately 65 watts of
autput from the amplitier when driving it with 1¢
watts of energy. A power-level control, R3, (Fig, 2)
enables the operator to set the vutput from the
transmitter at some value of his choice,

1 peMaw, “Building 4 Skinnier Linear,” {(J8T
for April, 1970, p. 32.
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Driver tube V4 operates Class ABl, A [2BY7A
was chosen because of its independent suppressor
grid which, when grounded, vifers sufficient isola-
tion between grid 1 and the plate to assure
stability, Similarly, a 6GK6 was selected for the
PA. This tube is merely a big brother to the
12BY7A with respect to plate-dissipation ratings.
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No neutralization was required in this transmitter.
No back wave could be detected when listening to
the transmitted cw signal.

In the interest of simplicity a direct-conversion
receiver is used. A 6GX6 tube was picked because
it 1s designed for use as a detectosfaf amplifier in
TV receivers. By injecting the VFO output on the
suppressor grid (pin 7) of V1 there is sufficient
isolation bhetween the VFO and the antenna to
prevent significant receiver radiation of the 3.5- to
38-MHz VYFO energy via the antenna. V1
functions as a4 product detector, thus the VFO
should rightfully be called the BFQ in the receive
made, Output from the detector is filtered by
means of RFC2 and the two 470-pF capacitors
connected to it. This prevents the VFO energy
from reaching the solid-state RC-active awdio peak
filter {ves, we did sneak in a few solid-state tiemsi.
FL1 peaks the recovered af signal at 750 Hz to
establish the overall selectivity of the receiver. FL1
has 4 gain of 2, thus bolstering the gusto of the
audio channel. V2 further ampiifies the recovered
audio from V1 and increases it to headphoene level.

A double-tuned toroidal input tank i8 used
ahead of the detectar ta provide good front-end
selectivity. R1 i3 wsed as an ef-gain control to
prevent teceiver overloading when operating near
other 8(-meter amateur stations. [Hodes CR1 and
CR2 were added to clip an annoying transient that
was heard in the phones when the T-R relay, K1,
was actuated,

During the transmit mode V1 and V2A are
biased to cutoff by —35 volts which is controlled
by KIB. However, V2B is allowed to uperate
continuously so that the side-tone signal can be
heard in the phones for monitoring one’s vwn fist.,
[ IB also vontrols a positive voltage which is used
to saturate CR3 in the VEQ/BEQ, This switching
dinde shifts the oscillator frequency by
appraximately 800 Hz to make the rig compatible
with tost franscewvers in use, During receive the
oscillator operates 800 Hz lower in frequency then
when in the transmut wode. The amount of offset
varies with the operating frequency. It is 800 Hz at
3575 MHz with the values shown, The offset

18

This top-chassis view of the transceiver shows the
receiver-input toroidal inductors at the tower left,
adjacent to the two-gang wariable capacitor, The
coils are epoxied to small peces of insulating
material, the latter of which are cemented to the
aluminum chassis. The small toroidal inductor for
the PA stage is visible at the right, below the meter
and near the PA tuning capacitor. A steatite cone
insulator supports the toroid, and a fiber strip
(oblang piece atop the ¢oill holds the inductor in
place on the cone, The large box at the center
contains the VEQ. Observe the aluminum bracket
at the left edge of the VFQ, which holds the panel
securely to the VFQ box o reduce iechanical
instabulity. The VFQ tube projects out from the
rear wall of the enclosure.

becumes ypreater as the operating frequency is
inereased — youghly 1000 Hz at 3.8 MHz, und 601
Hz at 3.8 MHz. This results from the change in LC
ratio of the VFQ tank as CS s tuned through its
range,

Some Added Frills

We picked the brains of the Heath engineers,
purloining the side-tone vircuitry from the HW-101
transceiver, Rather than invent the wheel a second
time it seemed practical to take advantage of the
manufaciurer’s engineering time and money and
use the basic circuit they developed. The phase-
shift oscillator {V6A) is u direct sleal, and the
remainder of the circuit from V6K to V7B is an
adaptation of the Heath circut, tatlored to meet
the needs of this fransceiver. In addition to
providing a monitoring note, vutput from VaA is
amplified and applied to (‘RS and CR&. The de
vutput tfrom the diodes is used to saturate relay
driver V7B under key-down conditions. A variable
time-constant RC network is connected in the grid
vircuit of V7B to establish the release time of K1A._
K5 is mounted on the rear apron of the chassis
where its sefiing van be changed readily to meet
the operator’s requirements. Zener diode VRI
provides a fixed-value bias to assure that V7B is cut
oft during receive.

The vircuit of Fig. 2 looks complex as a result
of the break-in and side-tong featuses. 1t is hoped
that the reader will not be discouraged trom
heating up the soldering iron and pitching in,
metely because the project appears difficult. The
convenience of the added circuitry is well worth
the effort and cost ot inciuding if. If, however, this
rationale can’t he accepted the builder can delete
the T-R relay and repiace it with a dpdt ceramic
switch, V6A and V6B circuitry can be retained if
side-tone monitoring is desired, but all of the V7
circuit can be discarded.

Credit for this very stable VIO goes ta George
Grammer, W1DF, whose two-part 8T article on
VEFQ design contains the basic circuit used here.2

p Grammey, “VFQO Stability — Recap and Post-

seript,” Parts 1 and ¥, QST for Sept. and Oect.,
1966,

QST for



Drift from a cold start to 15 minutes of operation
showed less than 100 Hz change in frequency. As
painful as the admission is, that’s on par with the
pertormance of most solid-state oscillators! Nao
chirp can be detected on the transmitted signal,
indicating that ¥4 and ¥35 have no dJetectable
pulling effects an the VFO,

Power Supply

Possibly, nothing could be mote boring than
the building of a power supply., The chore of
buying and assembling a farge and expensive power
supply is certainly an unfortunate byproduct of
ane’s use of tubes in a piece of ham equipment.
The, circuit of Fig. 3 is needed to power the
transceiver. T1 supplies a regulated 105 volts, 250
volts unreguiated, and 6.3 volts ac for the filaments
of all stages but the VF(Q. Vaoltage for the VFO
heaters is taken from the 6,3-volt winding of bias
transformer T2. ‘This was done to help isolate the
VFO from the rest of the circuit. T2 provides
negative 55 volts for the grid-block keying circuit.
It is used ulso to mute the receiver. The power
supply is scparate from the transceiver, but those
who wish to can combine the circuits of Figs, 2
and 3 on one chassis. If this is done the power
supply should be located well away from the
receiver portion of the transceiver, lest hum be
introduced into the audio channel.

Suggestions About Assembly

The chassis used for this equipment measures 5
X 9-1/2 x 2 inches (Bud AC-403 or equivalent).
There is nothing magical about these dimensions,
and those wantfing to shrink or expand the overall
size of the transceiver should feel at liberty to do
S0,

A homemade box was fashioned from
ifl6-inch alumipum stock, The dimensions are
2.1/2 % 3-1{4 x 3-1/4 (HWD). A suitable enclosure
can be made from sections of double-sided,
copper-¢lad pe board, or the builder may elect to
construct the VFQO in a Minibox. Repardless of the
method used, the walls of the box should be as
rigid as possible to assure good mechanical stability
of the assembly, A further aid to this cause calls
for attaching the front panel of the transceiver to
the ¥FO box by means of metal posts or brackets
(see photograph).

Bottom view of the transceiver. The MFJ Enter-
prises RC-active audio fiiter s located at the lower
left in the chassis. The rf gain control is mounted
on an L bracket {upper right of photograph) inside
the chassis, near the BGKS PA stage. Recgiver
circuitry {6GX6 and 12AT7A) is located at the
lower left in this view.

July 1973

A Jackson Bros. dial mechanism, No. 4103, 3 is
used in this todel. Approximately 1-1/2 inches of
stock were sawed from each vertical side of the
rectangular dial frame in order te decrease the
height uf the panel. Any smooth-running vernier
dial can be used provided it does not exhibit
backlash.

Test and Alignment

Receiver checkout should be the first order of
business, Connect a signal generator or 30-o0hm
antenna to §3 (Fig. 2). S8et VFOQ tuning capacitor
C5 at maximum capucitance (fully meshed plates).
Tune in a signal at 3.5 MHz and adjust the
front-end peaking control, Cl, for maximum
received signal. Next, adjust trimmers ('2 and C3
for peak response with 1 set at approximately
two-thirds maximum capacitance. VFO trimmer
C4 can be tweaked to assure that 3.5 MUz
reception occurs when ©3 is fully meshed. If the
receiver section is operating properly. one should
be able to hear a 0.1V signal in the high-
impedance phones, faintly, A I-UV signal should be
quite loud when tuned for a 750-Hz peak response,
vansistent with the characteristics of FL1.

Connect a 50-ohm dummy load at 13. [nsert a
key at J5 and actuate the transmitter by closing
the key. Relay K1 should close at this time. Set
power-lgvel control R3 for maximum scieen-grid
voltage ut V5 and observe the reading on M1, When
the PA tank is tuned for resonance and correct
loading, the pointer of M1 should rise to roughly
3/4 scale. Adjust the slug in L5 for maximum
meter deflection, which indicates a peak in grid
drive to V5. Narmal operation will provide 2.5 V
rms at pin 2 of V4, and 35 to 45 V rms at pin 2 of
V5. Rms measurements can be made by using an ¢f
probe with 2 VTVM. Details on building a probe
ate given in the measurements chapter of the
Handbook. Power output across 2 50-ohm load can
be determined by:

W = “2.”.2
Thus, it one measured 22 V rms with the probe,
the power output of the transmitier would be 9.68
Cantinued on page 22)

3 Djal mechanism available from Barry Elec-
tronies, 512 Broadway, New York, NY 10012,




o001

T13A31
NG

Ak

it 1ol

! J s Y
ATE ocge | . . v 0..3
A6 G AAA w HIAD AV1IIY  wieni 5w  UNY INOL o
Wi AQLT 4

{edi Ot
L3 0w

v 0L

o ZpW RF-5F

THWBYE-S £ vd

i OO0 OGN0 OO0 1 ‘
SWEO N 3wy S3oNvisisEy MO

AT MG 3¢ SReuvaONa M Juy

LNV
WHO~35
£

SUINLE | 4F ) SOVUYIOEIN W

wH\ Axd ITMYL IV 40 EINTIA
- Mﬁx S0 CORLYIONG §Y i43TX3

= N A

SINCHE
r9 o

dWVY 4V dWY 4V

2EY AE0H

080 ANOL

134 °90Ud

i3
ZHWN B

5%

QST for

20



“("Anbs 10 G|L{8-5qd JOIURIS) V G018 A
£°0 PuUE “Yili G| 1B A OF | “JOWICISURN JaMod — T L
TAINDS 10 OZFE0d JOTURIS) W IR A
£°9 pug Ww 06 "0 A QZG SWI0LSURIY JaMOd — L]
-816603 15dS — 1S
“{*aInba
10 200 1-0 JOOUELS) SMoyD s21) YIGL "H-GL — 1)
“Alquwasse dwef ppued uosu A-/1LL — LSO
SPOIP UODI|Is YW-00G ‘AHd-009 — L1HD
‘spoip uooNIS -1 ‘AHJ-000L -- “1oul TQLYD-LYD
IRAIONI90 B8
yomaa ‘paxiela Aruesod gima asoyl 1daoxs Diwesss
NS ade siouoedes anea-paxid CAddrs  Jamoed
18ARISUBIY Byl JO weubeip snewsysg — g By

v

, 000 BO01EK TI00 L ey
LSWHO M 3My  SAINVISISTY
(3T B0 4¢ 5 S0vHYI0Ud MUY SWIHIG
S EAT Y 33vava0uIW Ni 3y FINTLITYIYD
25 SICVA TPWIZIT "TIG0N SY Le3Ind

(8iR)o-

Hupuim oy spured soydue se snbid
Joistsed asny ‘4 -wid 1B BGMY O} 501D IUNOW
“10]1§1580 UONISOAWOD M-| ‘WYOC-QG U0 punom
‘weus E CON SUiny g ‘ayoyo oniseled — ZZ L7
‘BpoIP JBUBZ M-l AT — FHA
“anba
0 ODSZ-0OTYE YR M0UD L HW-§'Z — 9034
“(anbhg a0
000 L-DOEPE UalIN) 840UD 11 HUi-|L — D4 "ED4H
“{"ainba 10 000 L-00Lr
Us{iia) SH0UY L1 aanielsil Hul-L — Z34d TLOdY
“ad A1 1snlpe-1eALIpmatog
‘osuo? uotueo Jedel-rgou wyoBawr-gl — Y
~ad Al 15n[pE-taALpMaIdS
[@41U02 uodied lpdexapauif WYO-OGD'QNS — M
OIS PUNOM-BHM “M-GL WYC-000 0§ — £
[0AIUOT UOQILD Jader-cIpne WYS-000° 06% — TY
“tadel Jeaun) ‘0AUOD VOTUED WIYONOG — 1Y
‘Bnid ouoyd pus-sen — gd 'Ld

AED

on9 0—T

AgE—O—

{warog Az¥
Az +0

(¥}
<

Olu> &y

LAY il-| 01 0 2INIBIN — LW
(W1 G1) BaR 2100 9ige|Iene jo 118 Adnaoo
D) aipw "WIBUS ZZ “ON SUINT OF PUIA “(PoN5els)
S5I00  PIOJOL Z-R0-| UOpIWUY yIes oM — a7
(ranbe 10 1g0vSIYEY
sy HIT [81 01 g6 “101npul paum-Bnig iu. 571
'H
 ajuelaNpul [e1o ‘asm g "ON TRID YdUKRR/E
‘stuni Qf ApsuBiug) CPeAOWBl Suanl [ yim
L¥Z 1 "ON spodhiog "HYY §°Z “so10npul Uiy - ¢
(LODLE VD “POOMANCH "N "G ofesip geoTl
‘$B1BIDOSSY LOPIWY) "HIT /1 "800 PIoJot Z-89-1
UDPIWY UO "Wweua 9z "ON SWN g — £ ‘21
‘BUIPUIM 7] 43A0 TWiBUR PZ "ON SUINL § — L7
-1ied mau se passlfing o00G-STYTE
BB *1NDD SIYL up £osN 1Yd-DO00R/IDMHET
ewidlg smding o3 pleiy wyo-Go0'0lL
o1 -0pOS  ipdz ‘Aejas eanlsuas-s1Rld  — 4N
e suoud — G "¢
“(a4ay pasn adAl BEZ-QS) JOIPUUOT XBOD — CF
B[ oudld — E7°LE
{ZOLGE SN ‘e1m S iddssssIN "PE
x0g 'O "d "2P0W ALARDRIES “XEW Ul PISH £-JMD
asudiziul 4N} 49ty olpne aamoe-py — 17Hd
“{*‘Amba 1o
¥16N1) aptip Bulyoums uooIpg — Ul ‘OHD-LHD
“(*anbe 1o
QLE osuaw 3} JaA QR1 01 0GP "t ENw — 1D
[BYLED VI "uspiEy
15 sbueyoxgy Q5L 0D OHAl usjin sewer
109Hp-AN020B) Biqe(ieae supd  uljy  Aanba
30 OFLEL LAY 2iaeuRA JO-Opl asmsiviy — 8D
{FEE0s vo ‘voldwod
“ony saABY QLO6L 0D BN ‘M T “Alnba
10 LLLZ 48U} SgelPA JO-GOE AAMIEIUNA - GO
“-anba 1o
8400z uBllN) souu Jje 3d-0G admEennN — §5
JBWILL G UOssaidwiod ey 44d-08 o0 € — €0 ‘ED
TAINDD IO Y
QUUbZ uelinn) awgenen Jd-gol wondss-eng — LI
‘paus{ 248 2B\Y1 sjuod
1noNo  sMedpul siaqunu  Buywmereod  safuelt),
"31IA|0N28§8 8B s10lpedes pazuend “Apusiapiip
paijoads  SSBlUN DNLRISD  SPp ase  ssouoedeRd
SNBA-paXI4  CPSIOu  aSiviBylc  ssopun uontsod
SU0T M-Z/L BIR S101H1580 AN|BA-RAXE] JSAIB0SUBL
dHT 5.uBl 30M 2yl 10 weifep dHewsas — g iy

July 1973



[Continued from page 19)
W, a typical maximum amount for this circuit.

ORP enthusiasts can calibrate R3 for various
power-output jevels by making rms measurements
and marking the pamrel accordingly. Thus, if the
operator desires a 2-W output he wouid use the
farmula:

Erms = YIWR = Y2X 50 = 1o Vrms

Side-tone contro] R4 should be adjusted for a
monitoring level that hest suits the operatot.
Similarly, the break-in delay control, R3, can he
st to provide the time lag preferred.

Tag Ends

No attempt has been made, nor is one an-
ticipated, to modify this circuit for use on bands
other than 30 meters. It is likely that a skilled
amateur could adapt the circuit for operation on
(60 or 40 meters without encountering major
problems.

All long rf and audio leads should be made with
shielded cable, RG-174/U coax is suitable tor both
applications. The remainder of the wiring can be
done with insulated hookup wire. Dress all of the
leuds us close to the chassis as practical, keeping
them short and direct.

‘The panel and cabinet top are made from sheet
aluminum. A bottom plate is affixed to the chassis
by means of No, 6 sheet-metal screws. Four
adhesive-backed rubber feet are used on the
bottom plate of the unit. Decorative touches
befitting a tube-type mig include a Hunter Green
spray-paint finish and white presson  decal
lattering.

Shaped keying is used to help assure a clean cw
note. Harmonic gutput was measured at —40 dB or
beiter, as observed on a spectrum  analyzer.
Maximum chirp is less than 10 Hz when L35 is
tuned for the worst condition. The driver plate
tank should be set for minimnm VFQ pulling,
wonsistent with proper drive to the PA. There will
be no chirp if vare is taken during this adjustment.
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In this closa-up view of the 80-meter cw transceiver
ohe can see the slots on the right and left sides of
the dial plate where part of the metalwork has
heen removed to tower the height of the frame.
Calibration marks are given for each 10 kHz of the
tuning range. The PA loading capacitor {lower right
of panel] is a screwdriver-adjust type. It need not
be adjusted once it is set for a SU-ohm load,
provided 50-chm antennas are used.

One should bear in mind that the receiver will
not provide single-signal reception. That is, a cw
note can be obtained either side of 2ero beat. In
effect. this means ihat during vrowded band
conditions there can be twice as much QRM as
when wodng a well-designed superheterodyne
receiver, When answering another station’s CQ, be
sure to tune the receiver down from the jfgh-
frequency side of zero beat. This will make the
transmitter frequency compatible with that of
tnost transceivers in current use, No TVI could be
observed while testing the transmitter at full
vutput when a solidstate TV set was operating
three feet away from the transceiver. No high-pass
filter was used with the TV set, and no low-pass
filter was connected to the transmittes.

The snoment of truth came when WINPG fired
up as WIINF (ARRL Operators Chub) at 2115
GMT and was answered by WN2MKX. RST 599
reports were given by each operator, Later that
same day the rig was used with an end-fed 90-foot
wire at WICER, 'The tirst CQ) brought a reply from
WB4TTD in Florida. Our QRP signai was copied
RST 579. ARRL staffer K 1ZND is considered to
be z very discerning cw operator, especiaily with
respect to the quality of smateur equipment. He
took the transceiver home during the weekend of
the ARRL CD Party and had his first 50 contest
0808 with it, His comment was, “It’s a real neat
little rig.”

§till another opinion of the performance
vharacteristics was obtained when WIGRE of the
ARRL technical staff put the transceiver through
its paces at his home (TH. While using a 102-foot-
long dipole, 20 feet above ground, YVSCKR was
worked at 0300 GMT. The OQRP signal was
reported as RST 589. WEEVL was worked sub-
sequently, providing a coast-to-coust 30-meter con-
tact. Though a great many operators consider QRP
ta be anything under 100 watts, the feeling of
accomplishment is much greater to these writers
when the equipment provides less than 10 watts of
output. Many dedicated QRPers consider power in
excess af 10 watts as QRO!

Those wishing to work with the strange-looking
glass cylinders that can be found in most ham junk
boxes should find this circuit interesting. Certainly,
it van serve well to dilute the ethereal pollution
caused by QRM, and could be the answer to your

4nd trips.



A Simple Computing SWR Meter

BY DAVID L. PAYMAN* WHGI

T SEEMS SAFE fo assutne that most rudio

amateurs are familiar with one or another of
the popular types of SWR indicators or in-line of
power meters that are avaidable today. Nearly
evervone has one and knows how to use it. The
instrument is typically installed in the transmission
line between the transmitier and the Transmatch
and tuns-up is supposed to he simple. However,
now and then it really gets confusing, Sometimes
it's mighty hard to tell what’s going on while
making adjustments; the SWR is increasing but so
is the power output. And how about the other case
when SWR s decreasing but forward power is
falling oit? Most of us have been there ouly too
many times,

A bad esperience during the 1971 Field Day
really pointed up the problem. We had a random
length end-fed wire and somebody’s pet Trans
match along with a garden-variety SWR meter. This
was the “worst case,” with an unknown antenna,
an unfamiliar tuner, und an operator in a borry,
During attempted tune-up the transmitter power
level was constantly changing and so was the SWR,
In short, all indications were moving around so
wiich  that until resonance was finally found
nothing made very much sense. [t was 1 fiusco! We
traced the prablem to the SWR meter and resolved
that “'next yvear things will be diiferent.”

The basic trouble is this: the instruments that
we are commanly using, no matter what kind they
are, fall to present to us directly the indications
that we need. SWR {mare properly vokage-
standing-wave ratio or VSWR) 15 solely a measure
of Joad-to-transmission-line mismatch and is en-
tirely unrelated to power level. Unfortunately, abl
of the present ¥SWR meters are highly sensitive o
power level. We all know that when an antenna or
a Transmatch is adjusted, the lnad that the line
presants to the transmitier changes and hence the
power output changes as the adjustments are tade.
The result 5 that VEWR meters give the following
basic indications:

+ K02 Pioneer Hd,, Lawrence, K8 66044,

Tuly 1973

1y Readings that are proportional to forward
power,

2} Readings that are proportional to the mis-
match but which, wifortunately, are also pro-
portional to the forward power,

So with the power level changing during ad-
justments, the operator is left to his own ingenuity
ta decipher the results. [f he has two meters to
look at he can attempt to caleulate some sort of
ratio in his head, If he has one meter with two
scules, plus a switch and a sensitivity control, he
has problems! What s teally needed s an ine
strument that responds only to changes in VSWR
and jgnores changes in power level. Such an
instrument would allow tune-up in two orderly and
independent steps.

1y With transmitter power applied to the
systern  the antenna matching is adjusted for
minimum VSWR, period.

2} The transmitter is peaked up for maximum
forward power ontput; end of job,

This article deseribes a newly designed YEWR
meter working in consort with a directional watt-
meter that makes the two-step funiog just de-
seribed a practical reality. The new “box’* was field
tasted last year at our Field Day site, and for once
antenna tuning was more fup than agony.

Referring to the photograph of the instrument,
the meter on the lert reads forward power in watts
for a 52-ohm line with two power ranges, 200
watts and 1000 watts full scale, The right hand
meter reads VSWR. A push button allows the
operator 1o cbserve reflected power, This button i3
used during caiibration apd trom tume to time to
show nonbelievers! While the YSWR indications
are ttot entirely independent of the forward power
level, they are dependuble for tuning purposes over
a 40 ta | power range. In practice thiy allows the
type of orderly tune-up that is desired. As a matter
of fact it is ditficult to describe how really easy
tune-up has become since this instrument was
installed in the shack. § hope it never quits working
during a contest!
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The instrument is described in two parts, First
the directional wattmeter witl be outlined, then a
description of the VSWR meter. An appendix is
included, dealing with the yuestion of errors in
VSWR measurements that are characteristic of this
and most other instruments.

The Wattmeter

The directional watimeter has been fully dis-
cussed by Bruenel and DeMaw.2 The 1f head
(directional coupler) is a close rendition of the one
shown by DeMaw except that the culibration
resistors have been moved from the if head to the
instrument housing. Fig, | is a schematic diagram
of the coupler with its watched-diode peak de-
tectors. A length of duai-shielded phono cable
provides the interconnection between units. Pig. 2
is the schematic dizgram of the wattmeter circuitry
that is contained in the main cabinet. In his design,
DeMaw uses 2 sensitive mefer after the detector
outputs, but in this circuit detector preampiitiers
are used to amplify the dec detector-output levels to
gecommodate  the VSWR  “computer.”  Also,
different power ranges can be selected by switching
the gain of the preamplitiers while holding the
diode load resistance constant,

The detector-output voltages are positive and
after amplification they are displayed on the power
meter. Since there is an inversion, the meter is
arranged to read negative-going signals with a
full-scale range of —10 velts. Fig. 3 shows the scale
calibrations for the power meter. The data for the
calibration were faken on 4 borrowed, home-built
version of DeMaw's design and should be typical of
units similarly constructed.

Referring to Fig. 2, the function switch, $2, is
used to switch the preamplifier inputs {rom the

detector outputs to calibration voltages and 83
switches power ringes. The preamplifiers use in-
expensive 741C operational amplifiers that are
widely available these Jdays. The Signetics N5556V
is a better choice but 1s more costly. De amplifiers
dre 4 little fussy to use so a few words about them
may be in order. The gain of the preamplifier is
determined by the ratio of the feedback resistor to
the input resistor. The feedback resistors are
adiustable to set the gain, and switchable to change
ranges. This all works fine but for a dc amplifier it
is also required that zero voltage input give zero
voltage output, repardless of the gain. This is not
easly achieved over a wide temperature range. Up
amps that use bipolar transistors in the mput sfages
suffer errors because of input bias currents and this
will require some compensation. Another separate
effect that causes errors is input offset voltage. The
sum of these fwo imperfections results in a
nonzera output voltage fur zero input. In the
circuit (Fig. 2) the input offset voltage is nulled
out by the offset controls R12 and R17. These
patentiometers need to he adjusted only once
unless the amplitier chip or some wther component
is replaced. lnput offset currents, although small,
are troublesome and are Jitficult to compensate
cxactly with simple circuitry in a variable-gain
amplifier, A compromise design is used here that
invalyes matched input resistors. The scheme is not
perfect (it is culled “‘gver compensation™) but it
wurtks well enough for this application, {lThose
interested in op araps would do well to study Ref.
3 or the dozens of manufacturer’s applications
notes on the subject.y Some folks have spent a
{ifefime trying to gef zero output for zero input
but for vur purposes 0.5 percent of full scale is
close enough. With an output swing of ten voits
{negative), offsets at the output less then 30 mV
will be barely detectable and can be considered
#ero. 'The “matched” input resistars (R10, R11,

Fig. 1 -- Schematic diagram of the rt
head. For details on a similar watt-
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J3s meter, sea Ret. 2 or recent editions

™ ANT of the Handbook (47th through 49th
editions).

C1,C2 1.3- to 6,7-pF miniature

e e e trimmer (E. F. Johnson

189-502.4. Available from

Newark Eiectronics, Chicago, IL).
CR1,CR2 — iN34 diode (matched
pair recommended).
11, J2 - Chassis-mounted connector
of builder's choice. Type S0-238

used here.
J4, 15 — Phono jack, panel-mounting
type.

R1, R2 — Matched 10-ohm resistors.
RFC1, RFC2 500 uH rf choke
{Millen 34300-500 or equiv.).
T1 = Torgidal transtormer. 35 turns
of No. 26 enam. wire to cover
entire area of Amidon T-68-2

toroid core  {Amidon Assoc,
12033 Otsego St., N. Hollywood,
CA 91607).
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that

detector source resistance is a variable guantity,

The VSWR Meter
This circuit sets out to “compute” the YSWR

Measurements have shown
using a combination of analog and pulse circuits.
The whole idea may seem unduly complex but it
turns out that finding the ratio of two dc voliages

RIS, and RI16) are 5-pervent resistors soldered
caretully so as not to overheat the resistor body. It
is not really practical to attempt a precision maitch

on these resistars since the source resistance of the
diode detector is in series with the amplifier input

being very low at high detector outputs but rising

rapidly at low output level.

resistance.
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Fig. 3 — Approximate scale calibration for the
wattmeter based on measured data. Exact cali-
hration could be accomplished by checking against
an instrument with known calibration accuracy.

Fig. 4 — VSWR scale cailibration based on theoret-
ical computattons (Equation 21. This assumes that
4 1-mA meter movament and the calibration
procedure outiined in the text are used, For errors
affecting VSWR accuracy, see the appendix.
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is not vompletely trivial (especially when the al The FET ix hiased “oft™ ullowing V§ to

voltages vary aver a large range), The task af hand
is to compute the ratio of the reflected-voltage to
the forward-voltage outputs of the detecror pre-
amplifiers. This ratio is equivalent to the reflection
voetficient on the transmission line.

K i

{Eq. 1.3
Where VI and Vr are the respective amplitudes of
the forward and reflected traveling waves on the
transmission line. T1he VSWR is given by:

Ltk

VSWR = -4

(Eq. 2.)

Fig. 4 shows this relationship fequation 23
calculated in terms of scale calibration for a [-mA
meter movement. [t probably looks very familiar.

Fig., 5A # a simplified block diagram of the
ratio computer and Fig. 3B shows the wave forms,
Fig. ¢ is the final schematic diagram with wave
torms. The circwt 1§ repetitive in nature and is
driven by the 6)-Hz line. Une computation acours
for each line cycle (every 16.67 msa) and the
“answer™ 8 in the form of @ pulse-widih-
modulated current, the average of which is read on
the meter. Incidentafly, there is nothing magic
sbout the line frequency for use as the “clock,”
but it is convenient.

[n order to trace the action through one analog
computing cycle assume some initial conditions in
Fig. 5A,

1 Flip-flop zeset (2 = 0, = +4 V)

2} FET “on™ {drain-source resistance low)

3y Integrator output (133} = zero voltage

4} V= 1 valt

5P Vr= 05 volt (K= 0.5, VEWR = %)

6) Meter current = 0 (because (7 = ()

When the line trequency derived puise (Po) occurs
at time to the action begins. Po * sets™ the tlip-tlop
i =+4 V, =1 and two things happen.
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charge the capacitor C1 through R1. (Here, K1 =
R18 + R19 and Cl = (L5, See Fig. 6),

b1 The slip-flop output ¢ delivers | mA to the
meter 1) =+4 V, R2=4 k)
The integrator output, VI is u positive going linear
ramp and at any time f, VI is given by

-

vy = LY VEq. 3.)
As VT rises, the algebraic sum of Vi and =Ve (at
the comparator input) approaches zero. When this
happens the voltage comparator issues a negative
pulse P1 {at time t1) that resets the flip-flop. P1
thus kills the <ircuit und returns everything fo the
initial conditions. The next clock pulse, Po, that
vomes along initiates a repeat performance. The
wave forms in Fig. 5B show what happens for
several clock cycles. Althongh it may not be
vhvious, the width of the current pulse delivered to
the meter is directly proportional to the ratio of Vr
to Vi Equations 4 through 7 show why.

at

t vt I—¥r = 1) (Eq. .0
thus,
¥y 7 (Fg. 5.}
#0 that from Equation 3,
Fr = fé—gg {Eg. 6.3
giving
th = g1 fﬁi {Fa. 7.}

A repetitive current puise [ mA amplitnde and t1
ms wide is given to the meter eavh clock period T
{in this case T = 16,67 ms). If the integrator time

QST for



Interior view ot the VSWR meter. The aluminum
bracket just above the power transformer is the
mounting and heat sink far U7. A38 and R39 are
mounted on the smali pc board on M2, The large
pc beard in the lower [eft-hand corner contatns the
pre-amplitier and computer circuits, The power
supply board is visible under the heat sink for U7.

constant, R1C1 isx adjusted to be equal to T,
equation 7 can be rewrttten.

7 N 4 Fa. 8.
£ Fr tEq. 8.)
Since the average value of the current pulse train is
exactly

TAVG = {,% md (Eg, 2.)

it follows that the meter directly indicates the
reflection coefficient.

VG - _{—;}—‘ s K (Eq. 1)
The natural inertizl damping of the meter move-
ment does the averaging. (Some inexpensive meters
are quite underdamped and may require some help
in the form of capacitance across their terminais to
complete the averaging process. A “fuzzy’™ needle
is the tipoff, The nifty thing is that it the voltages
Vr and Vi are anywhere within the range of op
amp capability (a few millivolts to about fen volis)
the ratio is computed properly and that’s just what
we need.

Well, it's a nice story but as usuzl there are a
few tiny little problems. To wit —

1y i Ve= Vi (Vi=0,K= 1, VEWR = o). The
integration takes up the entire period T. Unless the
switching wave forms are perfect the pulse P1 may
not show ap and the circuit can “latch up.” If can
only recover when the ac power is removed! Not
toa handy.

2y Vi = Ve = 0 (happens every time the
transmitter power goes away) the circuit tries to
“compute™ zero divided by zero. The meter
reading is nonsense. 1t's disconcerting to see u
VSWR of 4, or such, when the rf power is off!

31 At very low power levels (less than one
petcent of full scale on the wattmeter) the op amp
and other errors build up te a point that the VSWR
readings are not very accurate,

4} At tow VSWR readings the current pulses

becorte narrow and timing delays (rise and fall
ttmes) get to be rather important. This van cause
some inacouracies.
The final schematic (Fig. 6) differs from the
simplified diagram (Fig. 5A) chiefly because of this
mixed bag of trouble. A brief rundown of the
“fixes” and how they work may be of interest.

Problem 1 is solved by assuring flip-tlop reset
just prior to the end of a computing period. A

July 1973

puise P2 is derived from the leading edge of the
t-ms vne-shot vutput and forces reset it P1 is a
“no-show.” This happens at ¢ = 15.67 ms, which
corresponds to 1 VSWR of about 32 The result is
that in wse, no VSWR greater thun 32 wan be
indicated on the meter. If's no great loss since
readings that high don’t meun much anyway, as is
explained in the appendix.

Tiny little problem 2 (zero divided by zerod
could keep you uwake nights! No elegant selution
was ever found and m the end a brute-force fix was
devised. Referring to Fig. 6, transistors Q3 and Q4
form a meter muting circuit. The base of (O3 senses
the forward voltage (output of U2) and it it is less
negative than about 60U mV the negative return
lead of the meter is opened (Q4 poes to cutoft).
This mutes any nonsense VSWR readings when the
forward power approsches zero, Luckily this is an
automatic tix for problem 3 too.

Problem 4 was solved with a well-placed re-
sistor. R21 feeds a small fraction of —Vr directly
to the comparator input {U4, pin 3). The tesult is
that the comparator now issues pulse P1 when,

VI — Vr - QL VS = 0 (Eqg. 11.)
or,

%1 Vi — ¥r - 01 FF=0 (Eup. 12
vielding,

[AVG = fg’ = %’j’;* 0.1 mA (Eg. 13.)

Equation 13 says that when Ve = 0, t1 is not zero
as before. lastead a 1(-percent duty-cycle current
pulse train remains. This (0.1-mA average current s
simply a constant that is balanced out by the
“meter zero” control R38. The scheme assures
posifive operation of the pulse circuits for very
small ratios and averages out many of the delay
eryors,

There are a few other items in the schematic
that meed to be explained, The flip-flop is 4
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set-reset type made from cross-coupled NAND
sates, This setup requires negative input pulses to
change states. (2 is the FET driver and, R26, and
R29 set the negative gate voltage for FET catoff,
About -6 volts worked well for several FET types
tested. The gate voltage (collector of (42) goes a
little positive when 2 is fully saturated, because
VCE (sat.) is always less then VBE

~r

Power Supply

The power supply provides the regulated
voltages reguired for the various integrated circuits,
The schematiac diagram is shown in fig. ¥. In-
tegrated circut regulators are used fo provide
stable vutput voltages. 1t is important to keep 1t
out of the box, so bvpassing the line and the
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Fig. BA and BB — A simplitied schematic diagram
of the ratio computer is shown in Fig. BA. The
current through M2 is directly proportional to the
ratio Vr/Vf. The exact phase relationships for the
bold-face variables (Fig, 5A) are shown in Fig, 5B,
The wave forms are for ratio ot Vr/Vf equal to (.5,
This corresponds to a YSWR value of 3.
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transformer secondasy is important. CRS, RS, and
Ré6 supply low-level calibrate voltages Va and Vb.
These are the prime VSWR calibrate voltages and
are wvsed as the sole basis for adjusting RI8 (the
integrator time constant) during the culibration
sequenice. As shown Vb = L5 Va, corresponding
to VEWR = 3. If precision resistors are not
available, two closely matched resistors around 3040
ohms will work, Probably the best bet is accarately
measure the two voltages (be sure 83 is in the
“VSWR = 3™ pasition) and calculate the reflection
coefficient K and the resulting VSWR  from
equations 1 and 2. This will estabiish a precise
calibration point on the VSWR scale. A small red
mark on the meter face will make it easy to tind.

Construction

The unit shown was housed in a tight-fitting
home-built cabinet. [t measures 3-1/2 x 8 X 8
inches. The front panel containg the two meters,
the ac power switch and pilot lamp, plus the rf
power-range  switch and reflected-power push
button. The layout is a matter of taste.¥ The rear
panel contains the input jacks and the function
switch, plus an access hole for the power cord.
Access holes are provided for control adjustments.
The bulk of the wiring is contained in the two
dreuit boards and the interconnection wiring that
remains is neatly cabled. The only critical point is
to keep the high-voltage ac wirng away from the
rest of the cables. The components all run cool
except for the two voltage regulators. The
MC 468G dual regulator needs & heat sink of the
kind designed for a TQ-5 puckage and the five-volt
regulator should have its tab bolied to something
metallic.

Calibration

There is a best arder to follow in setting up the
circuit. Do the “one tima" adjustments first.

1) Preamp zero adjusiment (U1 and U2): Using
a VTVM at pin 6 of first Ul and then U2, ground J1
and 12 (Fig. 2) and adjust R12 and R17 for zero
output.

2) Preamp gain adjustment: Place 82 in VSWR
= ap position and switch to the 200-WATT range.
Adjust B8 to give a power reading of 125 watts.
Depress 83 and adjust R1L3 for 2 matching reading.
Now switch to the L000-WATT range and repeat
by adjusting R® and K14, The exact calibration in
power isn’t too important but be sure to have a
close agreement hetween the forward and reffected
readings on each power range.

3) Integrator U3 zero adjustment:

a) Ground pin 6 of U2 and pin 12 of US.

h} Adjust R23 to obtain zero voltage at pin 6

of U3,

4} Comparatar zero adjustment:

a} Ground pin 6 of Ul, pin 6 of U2, pin 6 of

3.

b) Adjust R35 for zero voltage at pin 7 of U4.

Now set up the VSWR meter.

51 Set tunction switch 82 ta the 0 position and
adjust R38 for zero reading.

July 1973

6) Set 52 to VSWR = o and adjust R39 for
full scale.

71 Set 32 to vSWR = & und adjust R1R tor
VSWR = 3,

The last three adjustments interact a bit so they
need tu be repeated a couple of times until
everything is “on the nose.”

The remmaining task is to calibrate the power
meter and rf head “on ling.” DeMaw describes the
method but not everybody has the equipment to
do the job. Lacking the right geaz, one can simply
g0 with the calibration procedure just described, it
is plenty close enough for most purposes. No
matter what, the important thing is that the
detector outputs be closely matched. This is
checked on line as DeMaw describes and if things
don’t match up, some adjustments in the of head
are in order. As a last resort a compensating
resistor can be placed in series with the detector
output that is “high.” This resistor should be
placed either in the rf head or in the detector line
between §1 and J2 and S2. Unless you are a
measurements buff, the precise calibration of the
wattmeter is not too important, but there are sume
eross checks that can be made to determine how
well everything lines up. Assuming that torward-
and reverse-power calibrations match, the VSWR
readings can be cross checked by noting that

o £

Bruene (ref. I} published a graph that converts this
to VEWR. The reJationship is:

(Eqg. 14.)

VSWR = - (Eq. 15

1 think I would like to thank Tony Shirer,
W@HRZF, who challenged me 1o improve on VSWR
meter designs and then suspended my license to fly
his radio-controlled airplanes until the asticle was
dene! Tony also etched the boands and made many
corrections to the iext. The rf head was built by
Ken Oftson, K@TLQ, and the Toan it greatly
appreciated. Ken also helped with the boards. Boh
Matreci assisted in finding 1 couple of the circuit
improvements and breadboarded several alternative
vircuits.
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Appendix

VEWR METER ACCURACY ((ON-
SIDERATIONS. From a practical operating stand-
point the zccuracy of VSWR mezsurements is not
too important so long as the indications are not
misleading to the operation. However, when o new
design is considered the question quickly comes
up. It was considered important to deveiop a
VSWR meter that would be at least as accurate as
devices in current use since these have proved to
have adequate sccuracy for tuning purposes. Since
there seems to be very little written on the subject,
the matter is detailed here for those who have an
interest, What follows applies specifically to VSWR
indicators that use two diode detectors to provide
dc output voltages that ate proportional to the
forward and reflected traveling-wave amplitudes on
the transmission line. Whether the ratio of the
voltages is derived by nanually azdjustmg a
senmtivity control fo “fuil-scale forward™ and then
reading VSWR hy obhserving “reflected™ or by
antomatic ratio computing as in this design, the
accuracy considerations are the same. In either cuse
the reflection coefficient, &, is computed and the
indicator is calibrated to read VSWR.

It cotnes #s no surprise that the main source of
giror is in the dinde detectors that provide the
input voltages to system. The detectors are lightly
coupled to the line and the rf-line-voltage-to-de-
detector-output-voltage conversion is given by:

Ve = CVef (Ha. al.)
(’ is the 1f-to-de voltage-conversion-loss factor. The
problem is that (7 is not a constant over the entire
tange of 1f voltages that are of interest. Fig. 1A
shows how ( departs from the ideal over a
150-watt power range, Notice that € is yuite
constant at 0,011 for rf voltages exceeding 70 volts
ms (94 watts in a 52-0hm ling) but at lower line
valtages the “constant™ falls rapidly as line voltage
decreases. If the detectors arc matched, each

detector output has this charactenistic. Assuming
matched detectors, A&, the computed reflection
coefticient 1s:

LEqg. a2

und for accuracy purposes this must be compared
with the frie reflection coetficient

iEg. ald}

Since C1 and C2 are not necessanly equal they do
not cancel in equation a2, The following example
will clarify this,

Assume:

1) VE= 70V rms (94 watts)

2y Ve = 10V fms (1.92 watts)
from this K is calculated to be

(S e RLE

cogresponding to a VESWR of [.33. In contrast to
this the dJata in Fig. Al and equation 42 give 4
compuied reflection coefficient of,

® LU48

which gives a YSWR = |10, On an accuracy basis
this tepresents @ reflection-coefticient error in
excess of o6 percent amd the errors can be
expected to increase cven mosc at lower reflected
power levels. Notice that this pasticular tvpe of
error tends to give readings in the “uptimiste’
direction which will Tead the operator to believe
that the VSWR is better than it really is. Similar
calculations at lugher k values show great accuracy
improvement if the detectors are closely matched,
As it turns out in terms of VSWR, vur major
interest, the accuracy is neither as bad nor as good
#% an inspection of Fig. Al would indicate. The

0,015
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expression Yor VSWR iy

PSWR = (Kq. at.)

12k
1 4

And erors in k produce errors in VSWR that

depend ot the mugnitude of k. The relationship is:

percent error {(VSWR) =
25

e & ok d
(1l =k){1—dt&)

where d, the esror ink is (K - k1
K

‘Fhis can be rewritten as:
percent ervor in (VSWR) = M X pereent ettor in jkj

where M is un error multiptier. A plot of M versus k
for varions values of percentuge errors in kK is
shown in Fig A2, Notice that for smull values of k
(M less than 1), the effect of the vrrors in k on
VSWR accurscy are diminished, while for lurge
values of k (M greater than () the effects are
greatly amplitied. Thus, the variations in diode
constant are somewhat attenuated and in our
example the error in VEWR is a modest 20 percent
for a 66-percent error in k. ©n the other hand, for
high VSWR values the factor M incceases very
tapidly and unless the diodes are vlasely matched,
great errors in VEWR will result. This is hecause
the percent error in k will have to be very stnall
which means the ratio of C1/C2 must be close to 1.

ERHOR IN ¥ |

]

Fig. AZ.

In summary, despite the nonbmeur action of the
divdes and the Jifficulties in matching them we
cab expect guite usable but slightly optimistic
VEWR indieations at low VSWR levels. Above
VSWR readings of 2.4 (assuming refatively low
arrars in k) the mdications become increusingly
inuccurate and probably unussble even for tuning
purposes sthove 4 VEWR ot ten. The conclusian is
that the sccuracy requirement for the automatic
fatio computer is nut too great, It was decided that
4 S-percent gatio compuling error \\'ouldmucld
deceptihle VEWR for most purposes. 05—

Parts {Continued from puge 15)
canstruction manuz! includes a parts list and the
prices of the coniponents. Such components cin be
ordered dixectly from the home office.

Substituting Parts Values

Most sewcomers have a thortal fear thal it they
don’t use the exect part and value specitied in a
construction article, the picve of equipment won'™t
work. This is usually a needless fear. For example,
most of the resistors and capacitors used n

equipment have z tolerance of as uch as 20
pereent. Let's say that vou bhuy a 1(LOOO-nhm
resistor, ‘The normai garden variety of resistor
conld be as low as 8,000 ohms or as high as 12,000
uhuns. it s true that there are resistors made with a
much closer tolerance, However, if un exact value
is cequired in the uoit you can be sure the designer
or writer of the article wilk be careful to specify
that a special value is needed, Using the 28-percent
figure, vou can feel preity secure in using any value
i that range. Hams are supposed to be

experimenters, so dun’t be airaid to experiment,

- Strays “¥s

During the Sunbury, Pennsylvania Bi-Centennial
Celebration, twa nembers of the Central
Pennsylvania Amateur Radio Club, WA3ONG and
WAJONH, aperated a message booth tor ten hours,
passing traffic and demonstrating amateur radio.
The operators were assisted and fed by W3AV.,

July 1973




A Practical Approach to
Two-Meter Frequency Synthesis

Part 117

BY PETER J. BERTINL* KJZJH AND RICHARD VAN HOOFT,** WB2MB1

HE HETEROQDYNE OSCILLATOR AND QUA-

DRUPLER. The heterodyne wscillator with iis
ussociated buifer and quadrupier circuit is shown
in detail in Fig. 6 and is straightforward in design.
The heterodvne crystals used were International
(’8-1s, cut for a series capacitive load of 32 pF. The
frequency-netting capacitors can be temperature-
compensating iypes chosen to negaie any thermal
drift occurring in the crystais. The approach used
by Hoff is well worth researching if the ultimate in
stability is desired.® The final accuracy and stabili-
ty of the synthesizer rests on that of the hetero-
dyne oscillator.

+20 Patsun Rd., Somexs, OT 06071,

*##41 Tryon Ct., Albany, NY 12203.

J.:;;Ii'arxi'. I of this article appeared in (25T for June,
1973.

5 Hoff, *“The Mainline #3%-1 BSecondary Fre-
gquency Standard,” (8T, November, 1988,

‘The 5.83333-MHz transmit crystal frequency
wias determined from the formula:

140
24

and the required receive crystal must be deter
mined from the formuia:

i40 - L
24

where the i-f is expressed in mepahertz. For u
10.7-MHz i-f' the receive urystal frequency is
5.3875 MHz. The appropriate crystal is diode
switched into the osciliator maore ubout this
switching later. The osciliator output is butfered
by an emitter follower, (3011, and from there is
vapacitively coupled into the quadrupler, Q12. The

+10v REG.

Ta
MIXER
Kl 1)

Ti

5483333 MHz
1000 o vk D kL
™ . f

0/5-KHz
THUMB
WHEELS <
(F1G.1a)

Ry

Oy,

Rig 1000

Fig. 8 — Heterodyne oscillator and quadrupler. All
diodes are silicon, such as type TN914 or equiv.
G5, C6 — For text reference.

T1 - Toreidal transformer wound on Amidon

34

EXCEPT AS INRICATED, RECIMAL VALUES OF
CAPADITANCE ARE IN MICROFARADS ( pF 1,
GTHERS ARE IN PICOFARAGS | pF OR upFl;
HMESISTANCES AKRE IN OHMS

k= {000, M2 100G 000,

T REC,OFFSET
<ONTACTS
Vi )

T-50-6 or similar core; primary, 18 turns Na. 24
enam. wire; secondary, 3-turn link of No, 22
wire,

Y1, Y2~ See text,

QST for



Fig. 7 At A, the
mixer and squarer cir-
cuits, and at B, an aiter-
native sguarer  circuit
for that included at A,
The alternative circuit
is suggested to provide
a bettet wave form to
drive the divide-by-N
circuits, Adl diodes are
siticon, such as type
1N914 or equiv.

U2 - 7400 DIP IC; two

sections unused.

guadrupler collector tank circuit has additional
capacitance switched in by a diode to permit
sesonance at the lower frequency which is present
during reception.,

THE MIXER AND SQUARER CIRCINTS. The
quadrupler output is heterodyned in the mixer
stage with the VCO output, which s somewhat
higher in frequency (see Fig. 7). The values of
capacitors for mixer injection may be changed to
correct for input variations and to obtfain proper
input amplitude ratios. The crystal-frequency
relationships are such that the resultant mixer i-f
output will be from 667 to 1333 kHz when
receiving or transmitting in the two-meter band. A
low-pass filter comprised of a 56-(H choke and
10-p¥ capacitor follow the mixer to reduce the
undesired mixer produets to an acceptable level.
The i-f output is then shaped into a squate wave by

O+ 2V

o TO<N
(Fi6.8)
27
—E U2B B—oT0+N

programmable divide-by-V circuit. This squaring is
necessary to assure reliable divide operations from
the edge-triggered 74192 ICs!

PROGRAMMABLE DIVIDE-BY-N CIRCUIT.
The divide-by-V circuit is presented in Fig, 8, The
chain of dividers can be programmed to divide by
any integer from 1 to 999, Becausé a division by
zero is not defined mathematically, the 74192 IC is
disabled when programmed to do so. The BCD
inputs for programming these chips are al qualified
low by 270-ohm resistors connected to ground,
and programming is accomplished by returning the
related BCD inputs to a +5-volt logic-high con-
dition. Programming is done with two banks of
thumb-wheel switches which have BCD coded
outputs, Fig. 9%A4. The common weturn of the
thumb-wheel group in wse is tied to the +5-volt
supply, and the BCD thumb-wheel outputs go to

the squarer circuit before going to the the BCD inputs of the related counter chips. Since
+5V REG.
p;-g . X lil 5.1 In 316 ]1[ 55,15 FROM
S t U3 ; U4 4 i 4+ SQUARER
DET. O couNTER P  counTeR 2 counTen P9 cmcut
{Fi6.3) 74192 74192 74192 (FHE.T)
3}14[ J)uslx l:ols gl ] L:si: J;uJ: 8,14 I | (tslx Iola
1248 24 8 1248
HUNDREDS rens (A units
BCD N, BCD IN, BECD IN,
HEGA RERTZ STEPS 106 KHz STEPS 10 kHz STEPS
| v
TO FI&.9
Fig. 8 -~ At A, programmabie +5v
divide-by-N counter. At B, op-
tional wave-shaping circuit to
he connected between pins 11 1000
and 13 of LI3, shown as X. 14 5 8 our 3
U3,u4,U5, - Synchronous de- 3 Ué ls 5 TO U3,
cade up/down counter FROM %3; N 14121 2 PIN T
with preset inputs. 4] ONE-SHOT 6‘1_02;::’:3'4'”3::{%&‘“
U6 --Monostable multivibra- /_J_,’
tor, (B)

July 1973

35



HUNINT SUL §0 ST SNIGUEA UL 10) S1UBULIBUUAGD
s¥ewl 01 HH0sa0) ‘Bupgse)y saddoo to asn sy
ubniosy) pappe uasg sey Gupwiyg pieoq Hnons
4oicatep eseyd pUR DA Sl SMOUS AQLUIBSSE aul
A0 USAET 152 3DUIUAS ALY L0 MBIA SISIERUN S

QST for

0 B Ul UMOLS 208 SBUTLIME
ssayy 30 Suonoes g ewr feiBboy ipdel - gg LS
BB S 4O | lard (| QB
pUE 3x3) 285 "SBUYILIME (29M-QUINY | — "Pul 'g5 LS
*AR)EE BADDSL-UWSUERIL JO B4 — B1Y
“JLSEIND
MO "SHOA £'G 10 G "duie] snedpu; — 78q LSO
1uafeainbs 10 pLgN | edAr se yans ‘uod s
BIE 5800 Y CJ9IUNOD N-AL-RRIAID Sy Builiued

-oud 203 AlINOND youms-ppaune-quunyy — § By
zsd S¥IZHM
BiNiL
SN
| mU ng+
7| M7 eniowo
b4
5 N
- 95 154
y ¥ !
1
PICRN PP Y Teray EREELSS
g a..,rqvnw. GWiHL
v €S i ERSEE
k4
E
SOENAH
7 3
— i s
OLT i oLe
SUQLSISTY i BHQUEEIY
Ty Ty
i 51 6 ot } St
. e v
& T %




the two thumb-wheel groups are in parallel, diode
isvlation is provided on all of the BCT outputs to
prevent interaction between the two switch asrays.

Switching arrangements are shown that cap
provide automatic transter from one thumb-wheel
group to the other when going from receive lo
transmit. Either group, A or B, may be used for
receive o transmit and the user may, at bis option,
operate simples on either thumb-wheel setting or
reverse the transmit and receive groups, A typical
thumb-wheel setting of 634 would indicate a
division of 634 and corresponds to  the
146.34-MHz fm channel. Thumb-wheel blanks for
the numbess | and 4 may be purchased (as well as
for the decimal point) to produce thumb-wheel
bays that will give a complete frequency display
and impart s professional appearance fo the
synthesizer. Pin stops may be purchased and
installed in most thumb wheels. Such stops could
be placed in the first thumb wheel of each group io
prevent a number other than 4, 5, 6, ur 7 from
being dialed up, to avoid sccidental out-oi-band
operation. Another ides prompted by a recent
article hy WA2DHA 8 would be to monitor the
first 74192 divide-by-¥ BCD 4 input to prevent
out-of-band operation. Begause of the nature of
RBC'D coding, the 4 input is high only when the chip
is programmed in the iwo-meter band and is low
for a 1, 2, 3, & or 9 setting. A simple TTL gating
circuit could readily detect an out-of-band cone
dition by monitoring this input and in turn disable
the transmitter or flash a warning light. The circuit
could be disabled to allow operation on nearby
MARS or CAP channels within the range of the
synithesizer.

During  construction of the synthesizer, it
would be advisable to use sockets at least for the
74192 integrated circuits in the divide-by-¥ chain.
Often it is necessary to interchange the 741925 or
to swap them with others to obtain reliable
divide-by-¥ counting. This ix the one and only
drawback of the synthesizer and occurred in all of

6 Stevens, ‘A 4000-Channel Two-Meter
Synthesizer,” Q87 September, 1972, p. 17.°
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Fig. 10 -~ Thumb-wheelswitch circuitry  For

0/5-kHz trequency offset. All diodes are silicon,

such as TN914 or equiv,

K1C, K10 — Part of transmit-receive relay.

57, 58 - Dpdt toggle; the A sections of these
switches are shown in Fig. 9.

89, S10 — Thumb-wheel switches. See text and
Table |, Part | of this article,

the units thet have been built, Care should be
faken to assure that as pure a square wave as
possible (s fed into the divide-by-V circuit tfrom the
squarer. A Schmitt tripger, such as the 7413, might
be used after the squarer to improve the wave form
i needed, wr a one-shot multivibraior wmay be
emploved. A one-shot MV connected between pins
11 and 13 of the hundreds 74192 counter in Fig. 8A
has been successful in recently built synthesizers in
eliminating erratic counting of the divide-by-V
counters, This one-shot circuit is shown in Fig. 8B,
Another approach would be to use the Motorola
MC4016 programmable divider in place of the
741925, The 1Cs are not directly interchangable as
both the pin connections and input programming
differ. Builders fumiliar with integrated vircuit
logic siwuld be able to uiilize the MC4016 with
little  difficulty, and may refer to 4 recent
synthesizer article by WAZDHA which employs the

A
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Fig. 11 — 5H-MHz
divide-by-3000 chain.
U7, U8, U10 — 7480 1C.
1Jg — 7492 IC.

reference  ascillator  and
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10-v REGULATOR

BOTTOM VIEW

QF LM3C3K

ouT

+VDIZO Uit -3+ 10V
. T REGULATOR _[_
Q %)
33 A
+ 5 112 ,I, "
< 10-v ADJ

1000 i oo

5-v REGULATORS

L3 5V T0 +3000 Cum.
AEG. —T"""O N
"['.33 /J’ P 199‘6;&: MC 3038 Fig. 12 - Power supply regulators. Resis-
/J; ; 2 tances are in ohms, k = 1000. All capaci-
tances are in microfarads,
U4 +5V ™ R3 —Linear-taper control.
_L REG. +| FOMCJOM U11,U13,U14 —Fairchild, (2A7805 or Na-
33 ,_L 5’1%-;-‘-« tional LM309K.
p pas U12 741 op amp, 8pin DIP or TO-5
case.

Motorola devices, 7 While the MC4M16 may be a
cure-all for the divide-by-¥ difficulties encountered
with some 741925, the MC4016 price is more than
$6 apiece ux vompared to the 74192 which i
available surplus for less than $2,

THE 5-KHZ OFFSET SWITCHING. Since the
reference frequency of 1.66667 kHz does not
permit channel steps of less than 10 kiz, the (- to
5-kHz offsets do aot enter into the programming
of the divide-by-¥ chain. (nstead, the 5-kHz otfset
steps for receive or transmit are obtained by
“pulling™ or shitting the related heterodyne crystal
frequency. The (/5-kHz thumb-wheel switches con-
trol preset trimmer capacitors which are diode
switched actoss the frequency-netting capacitors of
the heterodyne crystals, as needed (see Fig, 10 and
Fig. 6}. A 5-klz offset would remove the uifset
capacitor from across the relaied crystal, raising
the oscillation frequency of the crystal the re-
guired amount for the 5-kHz offset. The actual
shift of the crystal frequency is only a few hundred
hertz and is well within the tolerance of the
erystals. If the last thumb wheel of a proup was set
for a 3-kHz ofiset, either the receive or transmit
heterodyne crysial would be offset automaticaily.
A thumb-wheel reading of 6895 would correspond
to the 146.895-MHz fm channel.

THE RKREFERENCE OSCILLATOR AND
DIVIDE-BY-3000 CHAIN. The 5-MHz oscillator in
Fig. 11 is sunilar to that used in the heterodyne
osuillator. The oscillator nutput is buffered by an
emitter follower before being fed into the divide-
by-3000 chain. The divider chain is comprised of
four ICs. The resulting 1666.667-Hz reference is
fed to the proper phase detector input through a
330-ohm series resistor (Fig. 3). A recent Motorola
applications note suggests that a one-shot be used
to supply a pulse input to the MC4044 phase
detector at the reference frequency. A marked
reductivn in the 1666.7-Hz leakage through the
MC4044 has been noted when this sugyestion was

7 See footnote 6.
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followed. The circuit of Fig. 8B can be used with
the output of the 74121 taken from pin 1 instead
of pin 6. i used, the one-shot is inserted in place
of the 330-0hm resistor in Fig. 3.

POWER SUPPLY REGULATORS. The power
supply regulators of Fig. 12 make unse of pre-
packaged assemblies and are self-explanatory. The
fivevolt regulators may be either the National
Semiconductor LM309K or the Fairchild #AT805.
One of the five-volt regulators may be eliminated,
but the more fastidions constructor will opt to use
a separate one to supply the +Vee to the MC4044
phase detector.

The tO-volt supply makes use of a cireuit
described by Fuairchild® and is built around the
MATE05. The supply i5 adjustable and it is im-
perative to run the output 2 to 3 volts less than the
input voltage fo assure proper segulation; the
synthesizer will not work uwtherwise. The VCOQ,
loop filter, end oscillators are voltage sensitive and
are powered by the 10-volt supply. The mixer,
output buffers, guadrupler, and transistor squarer
circuits may be run directly from a clean 12 to 14
volt source.

All +Vce runs should be well bypassed and
shielded, and 0.1 UF bypasses should be sprinkled
liberatly throughout the unit to assure good de-
coupling, The divide-by-3000 and programmable-
divider 1Cs should be isolated from the remaining
cigcuitey as 4 large amount of broad-band 1f hash is
penerated by these devices.

THE OUTPUT FREQUENCY DIVIDERS. The
output of the VCO is fed into the MC3062P duat
flip-flop, where it is divided by a factorof 2 or 4 to
produce the common output frequencies (see Fig.
13). To avoid loading down the MC3062, the
outputs are not taken directly from the IC, Rather,
two buffers, one each for the receiver and trans-
mitter, are tied to the desired outputs of the
MC3062 or ta the VCO output. It is possible that

8 Linear IC Data Catalog,, Fairchild, November,
1971, p. 202,
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some rigs will require both buffers to come froma
common output, such as the Motorola Motran
series, and in these instanves the buffers wilt also
sefve [0 isolate the receiver and {ransmitfer
citcuitry. ‘The buffers shown in Fig. 13 are two-
stage devices, an amplifier followed by an emitter
fallower, and are designed to feed a low-impedance
load. An SN7400 [C miay be used instead of the
transistor buffers shown and will woik equally
well...

Since oscillator requirements vary preatly from
rig to rig, only a general description for interfacing
the synthesizer can be supplied. The low-
impedance ontput of the buffers will work quite
well into most solid-state rigs, but those eimploying
tube oscillators will require an impedance trans-
formation network to raise the injection voltage to
a usable level, A simple matching circuit suitable
for coupling into high impedance loads from the
synthesizer output was covered by K2IDHA. 9
Tube-type Pierce osuillators in which the crystal is
connected between the control grid and screen grid
glements of the oscillator tube should be modified
so that the screen grid is rf bypassed to ground and
the injection volfage is fed into the control grid.
Solid-state rigs using Calpitts oscillators  will
typically be unstable when driven directly from a
low-tmpedance source and will have a tendency to
squeg. Squegging may be eliminated by driving the
rig through a series resistor ar choke.

Synthesizer Alignment

While the actual set-up and adjustment of the
completed synthesizer is basically a simple step-
by-step procedure, the prospect of doing it may
represent 1 formidable barrier to those unfamibiar
with the device. For that reason, it is best to
approach all slignment or troubleshoeoting on a
step-by-step basis. Following the basic procedure
outlined below will successfully align a correctly
waorking unit.

1y Proper divide-by-¥ operation can be
checked with a function generator and counter,
and is recommended. Feed a square wave of
approximately 1 MHz into the divide-by-V input
and count the = N ouiput going to the phase
detector for proper division throughout the
thumb-wheel range.

1) Set the 5-MHz oscillator to frequency by
checking it against WWV, and check the divide-
by-3000 output with a counter for the 1.6667-Hz
veference.

3} The quadrupler tank trimmer can be peaked
for maximum output while in the transmit mode
using 4n 1f voltmeter or wavemeter. The receiver
offset trimmer should Jikewise he peaked while in
the receive mode. Repeat the provedure Lo cancel
out any interaction between the two settings.

4Y For initial YCO alignment, remove the
1-megohm tesistor from the loop filter output and
connect it fo 2 repulated +9-V sougee. With no
voltage applied to the VCO offset input, set the
trimmer capacitor (C2 of Fig. 4) so that the VCO
frequency is slightly above 24.666 MHz. Apply 10

9 See footnote 6,
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Fig. 13 — Qutput frequency dividers and buffers.
Twao sections of a single SN7400 IC may be used in
place of the two buffer sections shown.

18-Q22, incl. - 2N2222 or rquiv,

15 — Motorola MC30682P IC.

Y to the rec. offset termioal and adjust the rec.
offset trimmer, C2, so that the VCO frequency is
dgain slightly above the maximum frequency
{148 — {-¥). There will be a poodly amount of inter-
f

action between these two adjustments and both
seitings will have o be alternately set several iimes,
Omce completed, reconnect the l-megohm resistor
to the ioop filter. At this point the synthesizer
should be operational, and the VCO phase locked.
The VCO trimmers should be repeaked once
lockup i achieved to assure operation over the
desired range for both the receive and transmit
frequencies. Final frequency calibration is done
with the trimmer capavitors connected in series
with the heterodyne-oscillator crystals. The S5-kHz
trimmers {C5 and €7 of Fig. 6) are set first on a
%-kHz channei, und then the ¢-kHz trimmers (6
and CBy on an even chunnel. (here is, again, a
certain amount of interaction, and the procedure
will have to be repeated several times.

Credit is deserved by Al Miner, WAICZG, and
Ray Rouiliard, WAIBWF, for coninibutions in
improving the circuitry and the final proving vut of
the dJesign with the construction of their prototype
units. Thanks for assistance also go to Judd
Sayder. K2CBA, und Woodie Weiss, k1 UAX REFT
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Fig. 1 — The KEUQH 1296-MHz converter, with its
separate oscillator-muitiplier injection system. In
the latter, shown with its cover removed, three
transistor stages generate power at 211 MHz to
drive a diode multiplier to 1268 MHz, built into
the converter unit.

1296 REVISITED

Improvements in 4 Much-Used Converter for UHF Service

BY WILLIAM O. TROETSCHEL,* KeUQH

HE TURNING POINT in the state ot the art for
AL uhf enthusiasts seems to have come in the
1950s. Hefore then few parts and pieces available
to hams could be made to work well above about
200 MHz. Then solid-state technology really took
off, first with the parametric amplifier, and more
recently with the varactor wmultiplier and uhf
transistors,

Being attracted to the bright lights and glitter,
the author and Jim Heuwer, KH6CYI, nuw
WB6TXN, decided to produce a workable and
reproducible parametric amplifier for 1296 MHz.1
‘The obvious problem was to design the paramp,
hut the real problem was what to run the paramp
into, after you build one. A search showed the best
thing available fo be a vonverter design by Ké-
AXN.2 He vsed grounded-end half-wave lines as
sesonant elements, sn excellent feuture, Onee you
figure out that the high-voltage point for of is at
the middle of the line, instead of at one end, the
rest is easy, if you can get energy into and out of
them without losing your shirt, or the signal!

FTrough-Line Design Factors

Close attention must be paid to the ef cun-
ductivity of trough lnes, especially in solder seams
at high-current points, as at the grounded ends.
Silver soldering and/or silver plating can improve
the () over that of lower-temperatuse solder and

+ 18615 Bohlman Road, Saratoga, CA 95070

1 wrpetschel and Heuer, “Parametric Amplifier
for 1296 Me.,”" January, (961, Q5T

2 RKrivohlavek, “1296-Me, Converter Without
Complications,” March, 1961, QST. Repeated in
The Rudio Amateur’s Handbook, 1962 - 1968,
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bare metal. The ditference in periormance may be
difficult to mezsure when the equipment is new,
but the sifver work should stand up better. Stiver
plating is not an absoiute requirement, however.

The actuai physical length of the trough lines 15
a design tradeoff. Limit the capacitive adjustment
range by using a tuning device having no greater
tange than necessary, typically a No. 10 screw and
nut. Be sure that the trough-line resunance range
will not encompass many oscillator harmonics, by
using the highest input frequency to the multiplier
trough that vou can generate reasonably. A fre-
quency in the range of 200 to 300 MHz i
recommended, as adjacent harmonics will then be
well ontside the circuit’s tuning range, and will be
attenuated markedly. Input to the last multiplier in
the converter described here is 211.33 Milz, for a
2R-MHz i-f.

Coupling from one trough to another is very
important. Canventional links also couple capaei-
tively, which is not desired. Link inductance and
capacitance values generally mepresent complex
impedances, which may nof be proper loads at
these frequencies, Capacitive-probe soupling is
equally complicated, in terms of knowing what
you really have. Aperture coupling in the trough
walls is an excellent method. Slots can be made
adjustable, but once the design geometry for near
critical coupling is established, reasonable depar-
tures therefrom will not degrade performance
seriously, as there will be vaziation only from slight
over-voupling to slight under-coupling.

Line joading must be considered. if the physical
fine length is fo be reasonably ilose to the
electrical half-wavelength. The vapacitive part of

QST for



Fig. 2 — Bottom view of the 1296-MHz converter,
with the diode multipbier to 1268 MHz shown in
the top trough. The diode mixer is mountad in an
aperture at the inner end of the fower of the two
lang partitians. The screw in the side wall is a
matching adjustment for the signaf trough.

the load impedance will shorten the resonant
physical length of high-impedance lines drastically.
Good design impedances, to minimize this effect,
are 40 to LO0 ohms, For the stzes used in ébe signal
tank of this converter, the line impedance is close
to 33 ohms. Those of the mulfiplier and filter
troughs are slightly higher, With these low im-
pedances and small tuning capacitances, tusable
lines 14 cm long are usable at 1296 Mllz, com-
pared with an clectrical unloaded length of 11.5
cm, The trough lines should have 4 cover plate to
complete the rectangular enclosure, not so much
because of serious chunge in line impedance, but,
more importantly, fo reduce stray pickup und
TESpOnses.

Thus the 1296-MHz converter described in Q8T
by one early builder, and dsed extensively in other
ARRL publications,3 was developed. After the
1296-MHz paramp was designed and published,
several additional converters were produced, to try
to improve performance. Mare recently a salid-
state injection string using inexpensive Motorols
HEP transistors replaced the tubes {ormerly used.
A scated-up version has been built for 2300 MHz,
to be used for the closed-circuit TV monitor in a
Bay Area fm repeater.

A major improvement in the converter des-
cribed here is the method of wssembly and match-

3 Mever, “Crystal-ControHed 1296-Me, Con-
verter,’ September, 1962, ONT Mepeated in the
Handbook, 1969 - 1972, and the FHE Marnual,
1965 and 1968 editions. Solid-state mulfiplier

chain added by Nelson, December, 1969, Q87T and
in Handbook editions thereafier,

Fig. 3 = Interior of the converter similar to Fig. 2,
but ftilted for better view of the 28-MHz i-f
ampfifier built into the right end.
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ing in the signal

tank, replacing the hard-to-
optimize loop coupling of earlier models. Signal
input is by means of the Type N fitting, seen at the
left end of all photographs. its tip is soldered to
the inner conductar of u small coaxial line, L8,
mounted inside the bottom trough, as seen wn the

interivr views, Figs. 2 und 3. The other ends of
both conductors are grounded to the trough.
Matching is achieved with a No. 6 screw, the end of
which represents a variuble capacitance to the inner
canducior of the coaxial line, whech b “sees™
through a small hole in the outer sleeve. This is
shown schematically as (6 in lig. 4.

The tuning cupacitors, €3, C4 and 5 in Fig, 4,
are visible ondy in the top view, Fig. 1. No attempt
was made to show C5 in Fig. 5, in the interest of
clavity, It and C3 and C4 are No, 10 screws, with
nuts 4t the inner ends muking variable capacitance
to the lines. These screws run through brass nuts
soldered in place on the top surface of the
assetnbly, and each has a lock aut added.

Brass tubing for the lines ix availuble trom
hohby shops, Outside dimensions are given, but the
stock is thin-wall, so the OD figure can be used tor
{ipuring line tmpedances from formula. Construc-
tion is similar to earlier converters,3 except that
dimensions are 2.6 » 2.6 ® ) om 4] x | %
3-15/16 inches). Add 2 inches tor the i-f amplitier
section,

People seem to like wireuit board stock for
work ot this kind, but sheet brass is preferred for
this upplication. Brass is easy to work with, and it
has sdvantages where uperture coupling is involved.
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For such coupling to work properly the partition
must be thin. Double-sided board is too thick, and
it puts a lossy dielectric sandwich in the aperture.
The coupling apertures are 2.4 em in the long
dimension, faired smoothly to 1.0 cm wide at the
end of the partition (13/16 and 3/8 inch, respec-
tivelv). As aiready mentioned, these dimensions are
not particularly critical.

The combination of 3/16-and 7/16-inch tubing
in the signal line, LB, is for 50-ohm input. For
75-chm input, use a I/8-inch inner conductor. The
capacitive loading by the matching device may
make it necessary to shorten the signal line by
about §/8 inch. This i done with a brass plate
inserted in the input end of the line, If brass this
thick is not available, a suitable substitute can be
bent up from the trowgh material, or the signal
trough can be made 1/8 inch shoster originally.
The filter and multiplier lines, L9 and L.10, are of
5/ 16-inch brass tubing,

Mixer and I-F Amplifier

The mixer arrangement is similar to that in
previous models of the converter, except for use of
2 hot carrier or Schottky batrier diode for CR2, in
place of the point-contact diode in earlier versions.
These diodes are usuzlly packaged in glass, with
thin wire leads, not well adapted to aperture
mounting in the manner shown in Fig. 5. Schottky
barrier diodes in 1N21-series cartridge are listed by
Alpha Industries, Woburmn, Mass., as types D5910,
D5210A, D5S91DB, and DS9I0C, in order of
descending noise figure (and presumabty in ocrder
of increasing price). Hewlett-Packard types 2353,
2366, and 2403 are similarly listed. If these cannot
be found, any hot carrier or Schottky barrier diode
can be installed in a housing saivaged from a
burned-out 1N21-series diode, with a little in-
genuity and care. Use low-temperature solder,

Diodes of the desired characteristics are also
available in double~ended form (reversible) which
can be adapted to aperture mounting in the
manner shown in Fig. 5. A brass sleeve for
contacting the diode tip is soldered to the wall of
the trough. This is the same for either diode. See
Fig. 5C. The plate and sleeve for the end of the
dinde that projects through the wall will depend on
the type of diode housing used. The IN21 type,
Fig. 5B, requires a collar just long enough to
prevent the brass portion of the diode housing
from projecting into the trough aperture. The
reversible diode takes a deeve of smaller diameter,
which will have to be adjusted in length for the
diode used, since there are various diode housings
of the reversible type. The sleeve should project
into the aperture to provide a low-inductance
connection from the tip to the diode plate, See
Fig. 3D. The brass diode plate is insulated from the
trough by a sheet of Mylar, Teflon, or mica, 0.005
inch thick, in either case. The assembly is held in
place with Nylon screws. Be sure that the hole in
the end of the trough is large enough so that the
diode sieeve will not short to the trough after
assembly.
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The i-" amplifier is seen at the right eud of Figs.
2 and 3. The circuit ig given in Fig. 4. The Tt
2N5245 was recommended to me by WBaNMT, It
is low in cost, and its performance is adequate for
this application, The grounded-gate confipuration
gives somewhat lower puin than is possible with
grounded-source, but it does not require neutsaliza-
tion. Simple shielding provides complete stability.
The coil information given is for the 28-MHz range.
Frequencies up through the 2-meter band should
be usable, with suitable modification of the ciscuits
and oscillator-multiplier chain,

The Arco mica trimmers used for C7 and C8
can be mounted on metal brackets grounded to the
chassis, if the compression washer under the
adjusting screw 1$ changed from metal to insulating
material. The small ears on the bracket on the
underside of the frimmer can then be soldered to
the mounting bracket.

The Oscillator-Multiplier

[ strongly recommend the highest-frequency
crystal that you can affoerd in the oscillator-
maultiplier chain. Many signals not in the desired
frequency range can be beaten into the i-f ainplitier
by unwanted harmonics of a low crystal frequency.
The selectivity of the filter trough (middle section
af the main converter assembly) helps in this, but
if the crystal frequency is too low there may be
harmonics too close to the trough frequency fo be
rejected. Energy on unwanted harmonics also tends
to raise the mixer noise figure, with no heneticial
effects.

The oscillator and mulliplier stages preceding
the diode multiplier to 1268 MHz use readily
available Motorola HEP transistors, as crystal oscil-
lator, tripler, and 211-MHz amplifier. This lineup
generates enough output to drive the diode muiti-
plier udequately, while operating with the stability
necessary for weak-signal cw and ssb reception. It
is possible to get nearly 1 mA of mixer diode
current, though between 0,3 and 0.7 mA should
provide the best noise figure. Adjustment is by
means of the S00-ohm bias control in the multiplier
diode return to ground through 16 See Fig 4.
Slight variations in diodes or layout may require
adjustment of turn spacing in L.7.

Lon’t put anything in the troughs that is vot
necessary. The diode multiplier section is the tap
portion of the converter, as seen in Figs. 2 and 3. [t
contains only the maliiplier diode, CRI, the
211-MHz circuit. £7-C2, and the BNC fitting, J2.
The IN914A diode is inexpensive and fine for
multiplier use, [t is tapped on the multiplier line,
L8, at about 1.5 ¢m (5/8 inch) from the inner end.
Tapping too far up the line wiil lower the £} of the
trough drastically, and uffect both the circuit
selectivity and the mixer injection level adversely.

The vht portion of the oscillator-multiplier
system is built on a vircwt board mounted instde a
1-1/4 by 2-1/4 by 4-1/8-inch Minibox. Full con-
structional details are not given, as the unit is of
vonventianal design and layout is not critical. [t is
shown, with cover removed, along with the main
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converter assembly in Fig. 1. Frequencies given in
tig. 4 are for 1296-MHz reception 1t 28 MHzZ on
the communications receiver, In the writer’s con-
verter 26 MHz is used for 12%96-MHz reception,
using a crystal at 70.555 MHz. Only a small tuning
range is needed ordinarily, as most crystal-
cuntrolled aperation is vlose to 1296 MHz vus-
rently.

Adjustinent and Use

There is nothmg unusnal about setting up the
ascillator and multiplisr stages. Frequencies can be
checked with a Jdipper or wavemeter, fo he sure
that the rizht harmonics aie being generated and
amplified, and to assure that the stuges are tuned
for maximum output. The mixer diode current will
be a reliwble wdication of proper tunming of the
diode multiplier, once the desired frequencies are
verified. Attaining adequate drive to the diode may
he simplified if the coaxial line between Lo and 12
is an electrical half~wavelength at the frequency
voncerned, in this case 211 MHz,

In tuning up fhe trough circuits the ohjective
should be muximum respoase to a 1296-MHz signal
saugce, The harmonic of a (44- or 432-MHz
transmitter may be used, if vou are sure that you
have the right harmonic,
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Fig. 5 - The assembly of the
mixer portion of the converter is
shown at A. In B 1s shown the
mixer-diode bypass capacitor for
a IN21-style case. The aperture
coupling and inner connecting
sleeve for the diode is illustrated
in C, Far a veversibla-mount type
of diode use the hardware ag
shown in D.
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There will be some interaction between the
matching screw and the tuning serew in the sigaal
input fank. Just tume them for maximum signal.
The mixer Jiode current should be adjusted by
means of the 300-ohm control for hest reception
uf a weuk 1296-MHz signat with respeet (o noise.
rather than just maximum signal strength, if there
is a difference.

I the system ag described is adjusted with care
its notse figure should be low enough to provide
quite good 1296-MHz reception, even without an
if amplifier. As low as 7 dB is possible, with the
hest available diodes in the mixer, Then, it you
want to see system sensitivity similay to the best
usually uvailable ut 144 MHz, put u preamplitier
such as the one described by WA2VTRY ahead of
the frongh system. | have buili a simitar umit using
1 Hewlett-Packard #$21E transistor. 1¢ produces a
system noise figure around 3.5 JB at 1296 MHz.
My paramp is now retived. A two-stage amplifier
built by WeKOG, eatitely of circuit-board design,

has also .heen used very effectively. This may be
described in a fuinre issue of ST, |G5F
1 Vilardi, “Low-Noise 1296-MHAz Pre-

amplifier,”> Ham Ruadio, June, 1971, Farly version
in December, 1968, (J8T, and in Handbook and
FHFE Manual thereatter,
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REPETITIVE ORBITS OF OSCAR 6
Technical Editor, Q87

& few interesting parameters not previously
pubfiished have heen observed while developing an
gutocommand system tor Oscar 6, The most
significant information is that the equator ¢rossing
point ftollows almost exactly (five significant
figures) a repeating period of 263 orbits. This just
also happens to be a period of 21 days. Stations
which are tracking azlel, or elevation only, can
rnow make up a simple card file of satellite “on™
day orhits over a period ot three weeks and then
just refer hack to a reference orhit table. Note the
repeating occurs on the same weekday, 21 days
later.

A reference orhit table can be made tor a few
months with a small ¢alculator. However, a time-
shared computer can grind out 3 table far 2600
orbits in a half hour at 100 wpm. A very simple
program {Tahle 1) in the basic language run twice 4
year should meet even the most demanding needs.
The program roen was terminated atter a few orbits
and is only intended a5 a sample of the program
output. - Larey Kavser, VEIQB, 59 Westfield
Crec,, Ottawa, ON K20 ¢T6.

108 LFT Az 2Z08

Td kT GRS

12 FOR (2170262

143 PRINT apfefgaroali; avdafis Abdak s a+SaHp ARGH e A+ TR AP D1 A+02R

Pa% LET Az sl

53 %Fx¥ o1

{A3 END

READY

.

RIY

228K 2&TL 2TR& ZHATOSDRAE ARPL O ATRE ARAY LLIFE 4ATS
TRV 138 TgeR # ihra ATRT  ARRE s34 &5TR
C4TE 786 #iRs AT SPER AAN[ 4804 4577
4 T4 7I5F AAAF L0A3 IENE ATah 4ANZ ARn AR TR
STy 2UNH FAA] RTRA O 3STT O ATeA 4455 4816 d%TR
Table | - Simple program written in the basic

language for a reference orbit table for Oscar 6.
Column 1 may be used to make reference cards.
Columns 2 throwgh 10 indicate repeating orbit
numbers.

OSCILLATIONS IN
POWER SUPPLY REGULATORS

Technicat Editor, Q87T

Recedtly whde troubleshooting a simple regu-
ated S-volt supply it was nated that the regulation
wais worse than +£10 percent. A quick check with a
VOM indicated that the de input voltage to the
integrated-ciccuit  regulator was  suificient for
proper operation. Looking at the X5.yolt output

July 1973

with a high-frequency oscilloscope revealed a hefty
two-wvolt peak-to-peak 2.5-MHz woscillation. The
LM3G9K voltage regulator was suspected since the
power supply was designed according fo the
manufacturer’s data sheet and contained only six
major cumponents, i.e., the power transformer,
rectifier, filtet capacitor, the LM309K, a fuse, and
a small O1-UE by pass capacitor,

1 found that removing the .0F-UF bypass
capacitor stopped the oscillations. When | replaced
the capacitor with a different type of the same
value there were still no oscillations. Without a
good high-frequency oscilloscope and o good
hunch the problem might not have been solved.
For those net lucky enough to have the above, the
following points are made:

1) Even though IC voltage regulators are re-
guired to operate at de or low-frequency ripple
voltages, internally these circuits contain amplifiers
and transistors capahle of amplifying, and hence
ascillating, at frequencies of several megahertz.

2) Some capacitors don't always act like cupa-
citors at higher frequencies, Be especially careful of
ceramic capacitors that offer high capacitance in
small volume. Use a good high-frequency disk
ceramic, mica or tubular capacitor for bypassing.

3} Use good high-frequency wiring techniques.
Use short leads of larger wire than may be required
by the direct currents, Use single-point grounds.
And use bypassing where necessary.

Fotlowing the above criteria the builder may
prevent serious damage to circuits from a defective
power supply, - Albert D Helfiick, K2BLA, R,
Box 87, Boonton, NJ 07005,

CLOCK PULSES
IN THE TTL MICRO-TGQ KEYER
Technical Editor. Q8T

While trying to correct erratic operation in the
micro-TQ keyer unit built with TTL 10s,1 I
discovered ithat the clock signais to the J-K
flip-flop need to be jnverted before the unit will
operate correctly, A modified version of the keyer
is being used us the character generator for a
keyboard Morse unit ¥ am building up. 1n making
the conversion from the RTL 1Cs used in the
original TO keyer WATRLL correctly inverted the
Jand K inputs, but apparently overiovked the fact
that the clack signals should alse be inverted.

The clock signal to pin 5 of the 7473 (which
should be labeled ' instead of T} can be inverted
with a single TNA123 stage as shown in Fig [, The
clock signals to pin 1 are inverted by strapping it to
the { output of the first flip-flop, pin 9, instead of
connecting it to pin B, the  output. The
manufacturer’s specs for the 74723 state that the
unit requires a high clock signal and that the input
signals to the flip-flop should not change dering
the time the clock signal is high,

I also experienced difficulty in getting the
generator to start reliably, apparently because of a
bit of leakage in the Q2 stage which controls the
vperation of the generator. This was cured by
changing the 47k-ohm resistor in the hase lead to
10k and adding a §100-0hm resistor between the
huase and ground, as shown in Fig, 1. - Don £
Compton, K4E8, 1712 Merritt Park Dr.. Orlando,
FI 32803,

1 Aldridge, “The Micro-TO Keyer with TTL
1Cs,"” 'Technieal Correspondence, ST for
September, 1972, page 57.
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PART OF ORIGINAL CIRCUIT

ADDED INVERTER

PART O QRIGINAL CIRCUIT

10K
12
13
T —— uz0 -

Technical Editor, 8T

1 refer to the letter by WATRLL in the
September 1972 issue of QST on the TTL mod. to
the Micro-TO keyer.Z 1, too, desired a change to
this RTL keyer in the Handbook. 5o about 4
months ago K10Z3 and [ got our heads together
and got one going. The circuit was nearly identical
to the pne published in QST

Striving for the best in state of the art, [ went 2
little further. Instead of using the three transistors
and other components in the clock circuit, § used
one more IC, One 7400 or eguivalent works just as
good or better, and in less space. The cost is less,
too. C1 may be changed to suit the user’s speed
requirements. Fig. 2 is a diagram of the hookup, ~
Richard L. Swein, K8AIT!S, 5626 Gwenda Lea,
San drtonio, TX 75242,

2 gee footnote 1.
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Fig, 2 — Clock circuit for all-1C version of the TTL
Micro-TQ keyer. The output is of the proper
polarity, as described above by Compton.
[EDITOR'S NOTE: This ¢ircuit is a free-running
clock, rather than one which is gated by the dots
and dashes being formed, and thus might be best
suited for use with a keyer having dot and dash
memaories. Otherwise, it may be difficult tor some
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Fig. 1
varsion of the Micro-TO kever. Other circuit
changes are shown in heavy lines.

— Addition of inverter circuit for TTL

HIGH-DENSITY PC BOARDS MADE EASY

Technical Kditor, QST

The recent interest in transistorized eguipment
and the many fine circuits in QST have developed a
small “boom™ for the do-it-yourself approach to
po-board construction. A recent QST article for a
complete cw transceiver in avery small case stirred
my imagination, so I set ovut to maximize the
“performance per cubic inch® inside the cabinet.
Obvinusly, the use of high-density pc boards is the
oniy practical way to do so. The following notes
are offered 1o ease the construction of such boards.

The first step is to breadboard each circuit and
get it working properly. Then using those in-
dividual components that yvou know will work,
plan the layout of the pc board. The general

3V

FF
2 uia
12

L3

aperators at medium and slow code speeds to

synchronize their paddle motions with the clock

pulse rate, as it won't be known for sure just when

the pulses are occurring.] All capacitances are in

microfarads, and all resistances it ohms.

C1 — Electrolytic, 12-V rating or greater. Typical
value, 15 to 30 (F. See text.

R1 - Linear-taper contral.

tJ1 — Part of original keyer

L)3 — 7400 1C, dual in-line package.

QST for



tocation of the input, output, supply voltage, and
control terminals to each board showld be planned
to match corresponding  terminals of adjacent
boards to minimize interconnection lengihs be-
tween hoards. (On » complex project, it may he
better to plan on the use of a few boards, rather
than one large board. Since there’s always one
portion of the project that just wan’t work
properly the first time, even though it's been
previously breadboarded, it’s much easier {o take
the building-block approach.) High-density
packaging should consider the following:

1} Resistors and small axial electrolytics can be
mounted on end.

2) Sockets for transisiors are not necessary.,
but use anty a low-wattage soldering pencil.

3) Mipniature trimmers, such as Calectro
Al1-246 (4-40 p¥), ure but halt the physical size of
regular trimmers, and can be mounted directly an
the hoard by drilling a center hole large #nough to
clear the trimming serew, cutting off the end tabs,
and xoldering a short wire through sach end rivet
to the foil side,

4} Use miniature 50-V bypass capacitors (up to
0,1 UF).

3} Toroids are used to decrease the physical
size of a coil and minimize the electromagnetic
field external to the coil.

6} Whetever possible, use multifunction devices
instead of discrete individual components, For
example, the W7Z01 keyer? uses two MAT41C op
amps. Poly Paks sells a dual 741C in a TO-5 case
for $1.

1) Chetk ywur junkbox for fhose
“5 fateg-doltar® surplus computer boards — small
components such as micro-chokes and small elev-
trolytics often make the hoard more valuable than
many unmarked transistors,

Now that you have the pc-board layout de-
signed with pencil and paper, check it carefully
against the cirenit schematic, Then recheck it
again, starting from the opposite end. 1f everything
still looks okay, cut out the paper pattern and
prepare a piece of copper-clad circuit board as
follows:

1} Using a hacksuw, saw the board {with the
foil side up) to the proper size and file the rough
edges.

2} Scotch tape the paper patiern to the foil
side and lay the board on a hard surface. Now
gently tap a small dent into the foil side where
each cowmponent lead is to be placed. Use a sharp
counterpunch and light tack hammer. These dents
will simplify the drawing of the pattern and later
drilling,.

3) Before removing the paper pattern, check to
see that all the desired dents have been made,
incheding the four corner holes for the support
SCreWs.

4} Remove the paper pattemn and tape it to a
separate sheet. EBabel the inputs and outputs for
future reference,

5) Using inexpensive copper cleaner for
kitchen pans, polish the foil side to remove all dirt
and oil,

3 fEDITOR'S NOTE: Some experienced
huiiders prefer a medium-wattage iron, 40 to 80
watts, with a small diameter tip. 'This gives an
adequate heat reserve to avoid cold-solder joints,
bt the small tip inhibits the rapid flow of heat and
prevents overheating of the components.,]

4 Havward, “An Integrated-Circuit
Kever,' Q8T for November, 1971, p. 38.
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H1 With an artist’s brush and ardinary house
enamel for etchant resist, paint the electrical
circuit outline on the foil, making a slightly larger
sput over each dent,

7} Check and recheck the paint outline against
the paper pattern oetline, Then be sure to paint
around the edges of the foil to ensure a good
ground connection at and between each corner
hote,

8) Allow the enamel to harden for one or two
hours unéil tacky. Using a sharp point or jewelet’s
screwdriver, correct any mistakes, Ensure at least
1/32-inch separation for those lines you don’t want
touching.

9} Immerse the bourd in the etchant hath. | use
ferric chloride {carefully!} in = plastic tub with a
locking top (even the fumes from ferric chloride
can ruin cipthes if left exposed for long periods of
time). 1 have not found that I need a heated bath
or a method for agitating the bath, but I do put the
hoard in on its edge to keep the “circuit” vut of
any sludge or sediment that may accumulate in the
bath., After about 45 minutes to an hour (for a
temperature of 63°¥F) remove the board with a
small plastic rod {or rubber gloves) and wash it and
vour hands thoroughly. If i needs more etching,
do so, rotating the board if necessary.

10} When etching 15 completed, wash it again
and pat dry with 4 paper towel. The enamel will
still be tacky and removes very easily with tur-
pentine and a paper towel, Wash with soapy water
and dry.

11} Using 2 No, 63 or 64 dril bit (most hobby
stores have them — get 2 or 3!) drill oui each dent
and smonth with steel wool. Enlarge only those
holes necessary, such ss the four corngr mounting
holes.

12) Components are now added. Resistors and
capacitors tirst, then coils and finally, the tran-
sistors, diodes and ICs. If insulated-gate MOSFETs
are used, mount them 1ast, as a de return path to
ground is mandatory for protection of the device,
If the pe-hoard ground, soldering peneil tip, heat
sink for the MOSFFET lead to he solderad (hemo-
stats do nicely) and vour forearms are all con-
necied electrically, the MOSFET can be handled
with impunity while soldering it to the pc board.
Cince in the board, the device cannot be harmed by
handling, but it should not be removed unless it is
defective.

13) Use wvery fine rosin-core
soldering to pc boards.

As the final step, the completed circuit boards
are mounted within the cabinet and interconnected
as previousty planned. Front and rear panel con-
nections are then made.

The abave, is, of course only one of the many
ways to prepare circuit boards, but [ have found it
to  be guoick, flexible, inexpensive, and most
satisfactory, The dry etchant resist transfer method
works, but is more expensive and time-consuming
than painting. Although the painting method is
perhaps not as attractive aesthefically, 1 remind
myself that it deesn’t matter ta the electron.

There is one consideration, however, in the
design of equipments using high-density pc boards.
It’s all too easy to pack the boards so full that a
larger cabinet is required just for panel space to
mount the pecessary controfs! Even with miniature
copcentric  pots  and  switches, a point of
diminishing returns is approached when there’s not
enough room to manipulate all the coatrols com-
fortably! -~ Howard F. Batie, W7BBX/4, 29712
Johnson Rd., Falls Church, VA 22042,

sidder when
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A TTL MSI counter chip and an LED readout
integrated into a single 16-pin package. The chip
and the display are mounted on a substrate and the
assembly is then cast within a clear electrically
nonconductive transparent plastic compeound. The
chip contains 2 BCD counter, a 4-bit latch, and a
decoderdriver for the 7-seyment display. (Photo
courtesy of Dialight Corp.)

Additional Notes on the
Amateur Station Counter

BY JOSEF SCHRABAL,* WA2USS

TH[S 18 a supplement and updating of an article
Lo similar title published in June, 1972, (38T,
where a4 vommercially manufactured readout was
used and shopping for some of the [C bargains was
suggested.] These bargains are only relative. You
van madernize yvour counter by replacing two RTL
ICs  (resistor-transistor-logic)  with  one  TTL
(transistor-transistor-logict 7490 decade counter,
meorporate 4 7475 latch and replace your decoder
with driving transistors by a 7447, all at 4 cost of
about a dollar per 1C, for which you would have
paid about $16 apiece vnly « couple of vears agu.2
A womplete  single-digit  subassembly, including
prnted board, ineandescent display and the three
ICs, will cost vou about $9.

Muke sure that the reputation of your bargain
supplier is good. Some of the nameless bargains
work but there is a reason why the manufacturer
was hesitant to put his name on it. Good brand-
name devices will outperform the standard specifi-
cations. For example we are using several 7490
decade vounters, spevified for up to 18 MHz, and
they work well up to 30 Mz, We tested several
bairchild BCL-9528s specified up to 160 Mz and
tound none which wouldn't work well aver 17§
MHz.

There are several methods for gating, latching
and tesetting the counter and they will not be
discussed here. Just remember that many iCs can
he purchased in different versions, For example,
quad 2-input NAND gates come in normal (7400},
low power (74L00 or 8480)), high speed (74H00,
8H16), and peripheral driver (75450, dual, can-
faining two gutes and two power driving tran-
sistors).

* 549 Riverside Drive, New York, NY L0027,

1 Blakeslee, “Notes on the Amateur Station
Counter,” UNT for June, 1972, p. 31,

2 [EDITOR'S NOTE: [n addition, it would be
necessary to change the 3.6-V power supply 0 one
delivering 5 V.|
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Coanter ICs

[F' vau ure asking for a reason for some of the
burgains, there i85 one: increased production and
departure of main consamers fo newer devices,
Perhaps it would be to your advantage also to
consider these new devices in updating vour
frequency couater. AlL four basic functions
{counter, latch gate, decoder, und driver) can be
purchased completely wired in a single packape.
Thete is a choice of either the Motorala MC4350L
le~pin dual 1n-line ceramic, or the MC4050 16-pin
plastic package (single-unit retail price $10.61)).
This complex device is & monolithic MSI integrated
cireuit combining the functions of a counter having
a toggle trequency of 35 MHz, four-bit lateh,
seven-segment decoder and drivers providing up to
AU-mA drive capacity for the display segments. 'The
serial output s high driving the nminth count,
alfowing synchronous ur asyonchronouns countet
pperation when used in conjunction with the
enable input and some external gating. The counter
reset places it in # state which fuens off the output
driver transistors when  transferred through the
latch und decoded. This teature gives automatic
suppession of leading zeros in the display. Addi-
tionul features include a latop test for all seven
segments and lamp blanking for intensity modula-
tion. Total power dissipation is 450 mW.

Displays

Exciting news is vontained in a iclease by
Dialight Corp. (60 Steward Ave., Brooklyn, NY
11237y of their newest 745 series. For example.
No. 745-0009 (retail single tor $22) is 1 0.270-inch
solid-state LED (light-emitting-diode) numeric dis-
play together with TTL MSI chip, all internalty
wired in one 1C packape which can be plugged into
# standard 16-pin socket (or use Molex pins). Ree
photograph. The chip consisting of an 18-Milz
decade counter, lztch, decoder und river has

QST for
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features similar to the Motorola 4050 described
above, An additional feature is constant-curfent
drive of the LEDs, eliminating bulky resistors
necessary with standard LED displays. A left
decimal point is also included within the chip «nd
the display. The latch has BCD outputs readily
accessible to drive printers or logic processors
simultaneously with the display.

if you need faster count than 18 MHz for the
display vou can ose No. 745-0008 (retail $18
singly). This is identical to the previously described
device except without the decade counter. For
frequencies to 50 MHz you can select = 74196
decade counter, 8Should you contemplate using
volr counter for a receiver where frequencies are
heteradyned (both added and subtracted) you can
use up/down counter 74192 {to 30 MHz) in front
of each 745-0008. Even though the cost is a little
higher, the custom construction is quite simple and
very compact.

Frequency Coverage

An excellent design for a 300-MHz prescaler
was recently published in Q873 hut the need for
high-speed counting should not be vonfused. Do
you really need it? The frequency for transmitiers,
even on 2 meters, aviation, and commercial seg-
ments of vhf are generated on low mode and
mulfiplied. You do not have io measure the
resulting frequency, but can count any one of the
lower multiplying stages, making a 20-MHz -
strument quite adequate.

As for counting a very low frequency, we find
the suggestion for () second (20-second cycle)
counting unpractical. A betler method is o reverse
the process and use the instrument as a ratio
counter. Use the unknown low frequency for the
time base and count the instrument’s precision
oscillator. If such provision is incorporated within
the instrument, it acts as a stop watch, and in
addition to measuring the low frequency, can be
used for the measuring time duration of any short
event such as camera shutter speeds, duration of an
electronic flash, tick-tock of your watch, speed of
a bullet, and so on.

Counter Accuracy

It will become obyvious that more important
than the speed of the counter is the accuracy with
which it can measure. Precision of ihe time base is
the most important feature of the instrument.
Using a general-purpose crystal for the time
reference will result in an instrument which can be

3 Gee footnote 1.
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set to the accuracy of 2 commercial-type crystal in
the aven of your im gear. Reverse from what you
intended.

Your attention is cailed to high-accuracy
crystals with a tolerance of 0005 percent at —10
to +60oC it compenssted (about $9.50). Inter-
nationai Crystal Mfg. Co, Inc., (10 N. Lee,
COklahoma City, OK 73102) has introduced a new
device, a complete crystal oscillator circuit in «
14-pin dual-in-line package. This circuit is fuily
compensated, ready to plug into a standard socket.
This is Internatiogal Crystal’s MOE  series.
Cscillators can be ordered in the frequency range

from 6000 kHz to 60 MH7. Operating voltage is 3
i 6V de (RTL and TTL compatible} and accuracy
at =10 to +60°C is .02 percent (MOF-S for $35)
ar (035 percent (MOE-10 for $30),

Power Supplies

Any well-filtered low-voltage power supply will
do if you use one of the new operational amplifiers
for a regulator. Such a device as the LM309K
{about $2) is rated at 1 ampere, but it will deliver
more than that, if an adequate heat sink is used, to
power the entire counter. Remember that this type
of device can supply tegulated voltage only to u
tusistive foad. An internal surge/short-pratection
feature will shut the device down on a capacitive
Inad. No more than .01 pE should be used for
transient bypass.

H yvou need different voltages than a 5-V de
supply delivers (such as when using some RTL 1CS
with 3.6 ¥ dc), the forward bias (voltage drop) of
siticon junction dindes can be used as a dvnamic
voltage reducer for 0.7 voli up to about 1 A. Using
twe in sevies will reduce the voltage to 3.6 V dc, as
shown in Fig. 1. Inserting the diode in the base leg
of an LM309K wili result in a 5.7-V dc regulated
supply.

Filtezing is very important. You will need a
vapacitor rated in thousands of microfarads, which
will be quite butky. I could be larger than yous
entize instrument, The tendency in commercially
designed instruments is to replace the filier ca-
pacitor with batteries and make the instrument
portable. A properly selected charging transformer
(tapping off at 5.5 volts) can be keft on constantly
during laboratory use.

Power Consumpiion

In a portable instrument vou will notice that
the power consumed by the entire instrument is
negligible escept for the actual display, which is
the big power spender, If the battery operation is
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Fig, 2 — Strobe display principle used in the 4440
Weston sultimeter and the Mostek MK-BOOS
4-digit counterflatch/decader.

to be greatly extended the copsumption of the
display must be reduced.

A very functional LED display is vsed in the
Weston 4440 portable muitimeter. Five units of
display ithree tull 7-sepment degits, a 2-sepment
ONE and u minug sign) are located on a single
epoxy board. All identical segments (2, b, c, d, e, 1,
and g - see Mg, 2) are connected together and
fitted into a |2-pin socket. The display digits are
sequentially energized about 100 times per second
hy  digit-select strobing logie. An  additignal

advantage to this simplicity of the advanced
svnchronous LRI cireuit is that segments are
energized on a L)-percent duty cvcle to enbunce
the LEL display efticiency.

Using this strobe-display principle, Mostek
Cocp. 11215 W. Crosby #d., Carroliton, TX 73006}
designed  specially for a  counter their MOS
integrated crrcuit MK-500S (retail $22 singly, $13
in quantityy. It is 2 4-digit counterflatch/decoder
for 7-segment displays. This is a single c¢tup which
features, in addition to four decade counters and
five Llitches (the fifth is for overflow), four
decoders with blanking, lamp test, leading-zero
suppression, decimal point input, and a
synchronously  driven scanning oscillator rate
which iy determined by an external capacitor (0.1
MEY. To drive the LED display one should use
high-gain Durlington transistors. The frequency of
this 4-digit display is anly up to 250 kiz but with
scaling the display can be used for counting any
frequency.

Mostek's ME-3009 time base was designed as 2
wumpanion for above, but it can be used as a time
base with any counter. The "$009 will replace an
active device used av an oscillator, a Schmitt
trigger. plus xix 7490°s to give the proper output
timing intervai (retail $15 singly, 39 in guantity).
An internal clock operates at de to 2 MHz from
either an external signal, an externul RC' network,
or an external crystal An oscillator output is also
provided to drive ET or other MOS circuitry.

‘The mnain feature of this display is economy:
ecomomy in power by consuming endy 110 mA &t
6 V dc ¢much less when using NiCads for portable
operation with reduced LED display brightness),
and economy in cost. This complete 4-digit dis-
play, including all paris and drilled board, cun be
built for about $35, und the above time-hase udded
for about $30 more. [bs¥]

o Yew dpparatus

CRYSTAL-CONTROLLED
SUBAUDIO TONE GENERATOR

As the number of repeaters grows it hecomes
increasingly difficult for the amateur operator to
aveess only onre repeater each time he transmits.
Because of this problem, in some of the more
densely populated areas of the country, a number
of  repeaters sre going to 4 controlled-access
system, One system is called CTCSS (continuous
tone-controlled squelch system).

Aveom  has  developed a  crystal-controlled
Jdeviee that will replace the difficult-to-come-by
reeds that are normally used. The Avecom circuit
uses decade counters to divide a crystal-controlled
oscillator by a factor of 1000. If a subaudible tone
uf 1109 Hz is desirad, then 2 crystal which will
ascillate at 110,900 kHz is used. Any error in the
crystal fregquency would he divided by 1000 also,
which assures 4 highly accurate tone.

Avcom mukes the PL100O units available ip
three vhoices, all minus the crystal: ready built
{$25 class), a kit with all parts ($158 class), or just
the printed circuit board, and the huilder supplies
all other parts ($6 class). The entire unit wall tit
info « space that measures 2-1/2 ¥ 1-34 X 5/8
mches. The units are available from Aveom, PO,
Bax 29153, Columnbus, OH 43229, WINTH

QST for



FLASH !!
New Class E Citizens’ Radio Service Proposed by FCC

Creation of a new Class E Citizens' Radio Service in the 220-225 MHz band has been proposed by the
FCC in a cowmbined inquiry and Ruiemaking Notice (RM-1633,1656,1747, 1761, 1793 and 1841). The
new service would provide additional frequencies to meet the requirements of the general public for
improved radio communications and relieve sgme of the heavy concentration of stations on channels
available to {he Class D segvice,

The action would amend Section 2.106 (Table of Frequency Allocations) of the Rules, Petitions from
various individuals and organizations had requested assignment of a portion of the 220-225 MHz band for
Citizens® Radio use. The frequencies are currently allocated internationally in Region 2 to the Amateur
and Radiolocation Services on a co-equal basis.

Nationally, radio location is the primary service and is mainly used by Government agencies. The Oftice
of Telecommunications Policy, however, has advised the Commission that sharing to accommadate
additional operations of a disciplined Citizens” Radio Service would be practicable, although such use
would be subject to possible interference trom Radiolocation pperations, particularly in eoastal, north
central and the northiwestern areas of the United States

Amateur operations are not now permitted 5:00 a.m. und 6:00 p.m., Monday through Friday in an arez in
Texas and New Mexico centered on the White Sands Missile Range, The same time restrictions would be
placed on Citizens’ Band operations in the areas around the White Sands Missile Range, and would be
extended to Franklin and Gulf counties in northwest Florida. The proposed use of a portion of the
220-225 MHz band for Class E radio services would not be in accord with the International Table of
Frequency Alocations. The Commission noted that objections from Canada amnd Mexico might require
prohibition against any other operations in some border areas. Until that matter is resolved, mobile
stations would not be permitted tw operate within 10 miles of the border, and base stations within 25
miles of the border.

The Citizens’ Radio Service was established in 1945 as 2 radio communivations service of Fixed, Land,
and Mobile stations for short-distance personal or business comnmunications, and for radio signaling and
control of remote devices by radio. In 1958 a Class D Citizens® Service was established in the 27-MHz
tegion to permit voice communications of a peneral or business nature. The number of licensees increased
from 49,000 in 1959 to 868,013 in 1971,

As the number of licensees increased, however, the number of complaints about abuses of the Class D
service also increased. Proposals for reducing widespread rule violations will be the subject of further
inguiries and procecdings concerned with Class I} gnforcement problems. The present action, however,
deals only with the proposed creation of a new Class E service,

The Commission proposed to divide the 224-225 Miz band into 40 channels at 15 kHz spacing.
Fligibility would be similar ¢o that tor the present Class I service — any person 18 years or ulder who
meets the basic criteria for licensing, In order to avoid the abuses of its Class D rules and associated
enforcement problems, the Commission said it would establish enforcement procedures before the service
is permitted to bepin operation.

The Commission invited cotnments on specific services and types of operations to be provided: economic,
soviological and other public interest benefits to be derived; effect on Class P Citizens” Band operation at
27 MHz; nature and probable impact of operational limitations imposed because i interagency und
international objections; detailed technical requirements which should be adopted; feasibility of
automatic transmission of station identification as an aid fo enforcement; measures for achieving efficient
channel utilization and enforcement followup; teasibility of phasing out either personal or business use of
Class D service in conjunction with the establishment of the new Class E service; and the feasibility of
Commission confiscation of illegally-operated equipment. The Commission invited comments as to the
probable administrative and enforcement worklead that would be generated by this proposal and
procedures which should be adopted to minimize this burden. It also requested information on estimates
of Heensees along with the assumptions and methods used to arrive at these estimates.

Comments are invited by September 20th, 1973, and replies hy October 22nd, 1973,

Action by the Commission Fune 6, 1973 by Netice of Inquiry and Notice of Proposed Rulemaking.

[ The foregoing is a telephoned transeript of an FCC Public Notice and, because of last-minute receipt well
past normal press deadline, without opportuniiy for proofreading, may contain minor inaccuracies. |
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Fig. 1 = Circuit diagram for the 10-meter power
amphifier. RFC1 and RFC2 are Ferroxcube part
number VIK-200-10/3B. L1 and L2 are Miniduetor
stock cut to the inductance values nwen above.

Both coils are made from Barker and Williamson
3009 stock. Provision for “dropping’ the amplifier
out of the line to the antenna dunng receiving
periods is necessary.,

Mini-Powerhouse On Wheels

BY CHARLES A. RANKIN,* WAZHMM

TEN-METER MOBILE aperation cun be lots of

fun when the band is open since it ofters the
thrill of DX Q808 as well a8 reasonably good
ground-wave conditions for local  contacts,
Presented here is a solid-state power amplitier
which will provide mere than 40 watts of autput
power on ten meters. The major advautage of a
solid-state amplifier tor mobile use is its ability to

t § Corral Lane, East Northport, NY 11731,
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oprrate directly from [2 volts de, thus eliminating
the need tor a high-voitage supply. The total cost
for parts to build the device can be kept under $50
if the huildes is a prudent shopper.

T'he Circuir
‘This single-stape tf power amplifier uses a
balanced-emitter fransistor biased for Class B
uperation, No collector current tlows when there is
no drive, end therefore the supply voltage may be
left on continuously. A small ferrite choke is used
in the base return lead to assure clectrical stability,

The manufacturer’s type descdbed in Fig. 1 is
recommended.

Constriction and Tunc-up

Lavout for the amplifier is straightforward. A
tew precautions are necessary, however, The con-

Ciose-up view of the 10-meter amplifier, RFC1 and
RFC2 are mounted next to the power-amplifier
transistor, The leads should be kept as short as
possible.

QST for



QOuerall view of the amplifier. The output circuit is
shown at the [eft. A section of unetched circuit
board is used to shield the input from the output
camponents.

nections to ground should be made as short as
possible,  Shielding the input from the uvutput
circuit is necessary. A small ptece of capper-clad
board is used hete. The heat sink is three inches
wide, slightly more than four inches long, and is
manufactured by Thermalloy,

Cl, C7, C4 and C5 should be adjusted for
maximum power output, Laboratory measure-
ments indicate the second harmonic is more than
44 dB below the fundamental signal level. Drive
required for the awmplifier is approximately_three
watts, [gs—]

I'I‘ 5 with deep regret that we record the passing
of these amateurs:

W1AAE, Charles M. Campbell, Stomeharm, MA
WIBYR, Ralph H. Bowers, Woolwich, ME
WLCIC, Paul I. Hitchen, Somerset, MA
WLIKR, Nathuniel M. Domtiny. Rocklund, M A
WEIND, Elmer A. Capwell, Coventry, RI
WIKQY, Edmund R. Fraver, Madison, CT
WNILGI, Harold 8. Jahnson, West Hartiord, CT
W2DCT, Walter Roberts, Jr.. Manhasset, NY
W2FEE, Keith H. Lewis, Middleport, NY
WNIFUL, Bernard Daolinko, Bronx, NY
K2GSP. Helen M. Van Patten, Schenactady, NY
WE2ORM, Raymond L. f.opau, Ceniral Istip, NY
W2UFF, Fred D. Ruthertord, Kenmare, NY
W2VMZ, Milton Unger, Broaklyn, NY

W3IBOZ, Raymaond M. Rapp, Warren, PA
WASHGV, Michael A. Lintner, Wilmington, DE
K3HOP, Robert GG, Dettery, Lansdale, PA
W3IRKP, bdward C. Vetter, Phoenixville, PA
WAS3SYH, Joseph [, Roller, Philadelpliia, PA
WEAVR, Wilbur Jackson, Chatsworth, GA
WA4DHQ, John 1. Evans, Huntsville, AL
WB4FFR, Cevil B. Brion, Pensacala, FI.
W4FQZ, Calvin 8. Bryunt, Miami Shores, FL
W4AHVO, Bennett L. Bowers, Satishury, NC
WA4JGN, FHlis 0. Turner, Pensavola, FL
W4LSK, Harold .. Mchane, W. Palm Beach, FL
W4OAR, Lewrs M. Hewitt, Hapeville, GA

K4PK X, Murvin Hartwell. Memphis, TN

KA4G0, Rudelph J. Jamross. Vera Beach, FL
WBE4RCD, ohme Hale, Lexington, KY
WARGZ, Norman L. Barnes, Nartolk, VA
WAVWE. Jumes E. Staples, Huntsville, AL
WNAWAL, Glenn 01, Hoon, Bradenton, FL
WALYVE, Jack P. Teal, Wadeshoro, NC
K4ZFW, Allan C, Juckson, Tallahassee, FL
WNSBGX, Amops Watson, Reaumont, TX
WSHSE, Mac Ray, Fi. Worth, TX

WNSHTRB, Frank B. Ford, San Antonjo, TX
WSKRZ, Philip H. Woodard, Hubburd, TX
WSPE, John P. Allen, Gaiveston, IX

WsQZ, Willlam . MeCord, Jr., Albuquerque, NM
RSWYN, Robert (. ¥Wizrling, Galveston, TX
WiYOZ, Jack M. Martin, Ocean Springs, M5

Silent Reps

WaBHO, Fay W. Harwood, 5eal Beach, CA

WaDGT, Carlos N. Critchlaw, Glendale, CA

WhHDY, Lester W. Johnson, Turlock, CA

WRGFYC, Terry Molder, Sanger, CA

WR6IPM, Arthur G, Clarke, San Diego, CA

W6ODH Fx-WAQQY, Dawvid R.
Carlshad, CA

WOPLG, Clement [, Medler, Sunnyvale, CA

K&'TP, Theodore J. Palik, So. San Francisco, CA

W7DJS, Bunald V. Reid, Seatile, WA

W7GPM, Roy W. Waxbom, Nampa, iD

WTPRFE, Byron F. Thomas, Spokane, WA

WATPRP, Chatles V. Litton, Carson City, NV

K7RRT, Doriand S. Garratt, Spokane, WA

WATUFK/VSODX?, Simeon Baldwin, Kirkland, WA

WRFWT, Truman £. Cliver, Detroit, MI

WHBHMC, Sidiey M. Bernard, Jr., Bluefield, Wy

WBKA, Edward 5. Etelamaki, Negaunee, M1

WRNY R, Van T. Norten, Lodi, OH

WEPNR, Bernard ¥. Clark, Charleston, WV

Ex-WESF, Robert H. Bachtold, Rochester, BY

WRTEL, Benjamin F, Lee, Wilherforce, (\H

Ex-WoDCZ, Curl 0. Samuelson, Newman Grove,
WNE

KOEWB, Carl W. Runtt, LaCrosse, Wl

KGO, Nathan Rine, It., Champaign, 1,

WOHMG, Justin R. Jellings, Madizon, Wi

WIMKO, Michael A. Amelianovich, Franklin Park,
iL

KAAOB, Carl |, Rouland, Garnett, K5

WADVN, Kill 1. Tagan, Prairie Village, KS

W@LZ, H. C. Swanson, Cedar Rapids, IA

WENTI, Myron S, “Stan” Zimmerman, [es
Moines, A

WOZUA, Albert L. Leuatherman, Pratt, KS

VE3IAR, G. K. Tomlinson, Lindsay, ON

VE3AG, Richard R. Trustham, Midland, ON

VE3IBAR, David E. fivans, Dnwnsview, ON

VESWE, Weldon C. Graham, Wolseley . SK

KPMBM, L. K. “Sam” Bovd, Bavamon, PR

Ex-K4JE, Joaguin Agusty, San Juan, PR

HRIFE, Marcel Chasset, Friboug, Switzerland

VKTRM, R M. “‘Rupe”™ Barker, Tasmania,
Australia

YO AY, Harold 1. Wells, St. Johns, NF

VOQIIF, 1. Gordon Fitzpatrick, $t. Johns, NF

Howard,
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Hints ==« Kinks

For the Experimente

CIRCUIT-BOARD LAYOQUT AID

The method | use simplifies matters somewhat
by using the actual components in a1 mock-up
version of the eircuit board. Material required is a
piece of cardboard cut large enough for all of the
companents and a plece of Styrofoam two inches
thick by one foot square.

The cardboard is placed on top of the Styro-
foarn. Then using a number 60 drll, holes are
drilted through the cardbeard tor each compuonent.
After the hales for a particular component are
drilled, it iy inserted into its place and the
Styrofoam will keep the component from falling
oif. Each component is interconnected graphically
on the cardboard at the time of insertion. After the
layout has beea completed, the components are
removed and the cardboard is cut down to the
desired size of the circuit board. [n order to keep
the component locations in their respective puosi-
tions, the cardboard jig is taped to the circnit on
the nonmetallic side. This prevents possible move-
ment when the holes are drilled.  Herbert Loit,
WICLG

A SOURCE £OR FEEDER SPREADERS

The plastic staples that are used 1o [fasten
electrical cables (such as Romex, BX, and UF)} to
the wooden interior parts of » building can also be
used as feeder spreaders. The staple shown is made
by the Madison Equipment Co., and costs 66 cents
far a package of 50,

A very low-loss line with a charactesistic jn-
pedance of 375 ohms can be made using the stapieg
and No. 14 wire, Remove the nails that come with
the staples and slide the staples over the wiges.
Since the it is fight enough to prevent further
moveient once the staples are in place, no other
means of fastening is required. -~ Joseph Kilgore,
W2EIF
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SMALL RAND LEVEL

L_:m.d_:’_/ L agom ol
2
b ~o———SLAIBE ALONG CONTOUR

S0LDER

»
0352 BRASS ~y.
SIDE PLATES

032" BRASS

Precision alignment jig. Clamp boom so as not tp
rotate. Assembly rests on boom in desired position
and should be adiusted with the level so that
scribe-mark centers are in a straight line,

PRECISION ALIGNMENT ELEMENT-HOLE
MARKING JIG

I recently ran into difficulty when trying to
position holes in boom material for uhf beams. The
attached sketch shows a jig which was built to
accurately seribe marks on the boom. Constructed
uf .032-inch brass sheet, it can be made with hand
tools. The twn side plates are made together for
accuracy and bolted to the small aluminum hand
fevel. Then the horizontal bottom plates age
soldered in place. A small long spring can be
aitached to the jig going under the baem which
helps keep the jig in place.

First the hoom is secured s as not to rotate,
Scribe marks ure then placed where the viements
are o be located. Then the jig is placed on the
boom and vertical and horizontal scribe marks arve
made. Accurately center punch each side of the
boom where the scribe lines intersevt. Working up
in drill sizes to the desired hole diameter will result
in a cleaner, rounder hofe. Drill each side hole
separately and do not drill completely through the
boom. That is the cause of most misalignment
problems. £ R, Angle, WASGUY

LOW-YOLTAGE OPERATION
OF VACUUM TUBES

In O8T for Aygust, 959, an article of mine
was published explaining the conversion of (Com-
mand teceivers to 4 triple-superhet configuration,
What many hams may be surprised to leam is that
this geas (and indeed most vacuum-tube receiving
equipment) will work fine on very low plate
voltages. | have converted this receiver so that it is
powersd by two 12valt car batteries in series, ‘The
tubes are urranged three to a string instead of twa,
so that they have ¥ volts on the heater instead of
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12, B+ is 18 volts reguiated. With these plate and
heater valtages the tubes give promise of lasting
forever. Temperature rise is less and thermal
stability, always good, is cven better. Of course,
one cannot get either much avdio power or gond
ave action from such an arrangement. This problem
is easily solved by udding an IC such as the
Motorola HEP C6010 to get some audio gain, and
one of the innumerable 1-watt transistor amplifiers
one can get to drive the speaker and an audio-ave
system. :

The receiver draws approximately 400 mA,
which is not bad for 4 tube rig! With the matching
Command transmitter and a transistorized high-
viltage supply, an ideal emergency-powerad station
was assembled. The transmitter here cun run
between 20 and 30 watts with this setup. — Frank
Guy, VEIDPC

TRANSMISSION-LINE MEASUREMENTS
AND LINE LOSS

Quite often 1t is necessary fo know conditions
4t the antenna end of a transmission line, but the
refative ease of making meusurements a1 the
transmitter make the latter method attractive. The
usual assumption is that such factors as SWR will
be the sume at both ends of the line. How valid this
assumption s can best be illustrated by the
following examples.

The voltage reflection voefficient at the
anterna can be expressed in terms of the forward
power 1Pf) and the reflected power (Pr), megsured
at the transmitter, by the formula:

p= PT/PI antilog (line loss in 48)

1o
{Also, the relation
JPr . SWR -1
Pf SWR 1

can be used if the meter is only calibrated in SWR )
For the calculator butts, the antitog of a number,
%, 18 10%, Once the reflection coefficient is
calculated, the SWR at the antenna is given by
SWR = 1 *+p
F—p

Notice that if the iine loss is zern, the reflection
coefficient is the same at both ends of the line and
since the formula for SWR is a peneral one, the
SWR values will also be the same. Assume that the
line loss is | dB and that the torward and reflected
powers measured at the transmitter are such that
computations indicate an SWR of 2;1. The actual
SWR at the antenna will be 2.45:1. Incidentally, it
is the fatter SWR value that must be used with
araphs that give the additional loss because of SWR
such as those shown in Fig. 20-8 in recent editions
of The Radio Amateur's Handbook, |t can be seen
by examining that graph that using the 2.1 SWR
value would result in little error in uverall system
loss cumputations. On the other hand, suppose
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that the line loss was 4.5 dB and that the medsured
SWR was still 2:1, This would mean that the SWR
ai the antenna was greater than 32:1 and instead of
(.45 dB, the additional line loss because of SWR
would be preater than 7 dB! In fect, if the Line loss
were 4.5 dB and if the untenna terminaly were
shorted, the measured SWR at the transmitter
would only be 2.1:1.

Unless the line loss is known accurately, little
can be said about conditions at the antenns from
measurements made at the transmitter. Some other
means should be used to verify or negate the
results wf SWR measurements made at the trans-
mitter should a faulty antenna systern be sus-
pected. — Wi YAC

THE $15 VERTICAL ANTENNA
FOR FORTY METERS

The antenma is made from 3-inch diameter
downspout, purchased from Sears, with 2 ground
system made of aluminum clothesline as rudials (as
many as possible). The insulator is 4 large empty
woft drink bottle {(with u cap on!) set on a piece of
plywoud to hold grass and weeds down. The guy
wites are cotton clothesline, tied to homemade
aluminum wire “eyes,” The latter are attached to
the antenna by means of sheet-metal serews.

The antenna can be fed with 30-ohm vouasial
cable, and the SWR with the one shown is less than
1.5:1 ¢7.0 to 7.3 MHz). The length of the untenna
can be calculated from the formula, Length (teeh)
= 246/t (MHz).

The antenns has withstood two vears of use,
and works fine on *long hauls.” Bob Rapes,
Worl,
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CEVERAL MONTHS AGO, the TS-511 Ken-
! wood transceiver was described in detadl A
more expensive model from Kenwood, called the
T8O00, is now available from Henry Radio. In
terms of operation, a very striking resemblance
exists betwesn this unit and the model described
earliey., The TS-900, however, iz completely
different mechanically and efectrically, and oifers
several unusual features which this writer has never
encountered.

The Similarities

tany of the £8-200 characteristics are identical
to those of the TS-511 and the earlier review
should he consulted for detailed descriptions.
Below is a list of the similarities.

13 The basic frequency range.

21 The method used for calibrating one VFO
aguinst the ather,

3) RIT (receiver incremental tuning) controls
for both the transceiver VFO and the external
VFO console.

4} The tune-up procedure.

3} The VEQ circuit.

6) The noise blanker.

7} Fan cooling for the final-amplifier com-
partment.

lRecent Equipment for May, O8T, 1973.

8y Crystal calibrator for 25-kHz markess. (The
T8-900 has an additional vutput for 100 kHz,
which may be selected from the {ront panel.)

% The final-amplifier circuit (and tubes).

Although these 900 features are similar in
nature to those of the 311, they are electrically
designed quite differently in the more expensive
model.

Cuntrasts

The reader is cautioned ageinst viewing the
TS-900) as an updated version of the TS-511. Tt is
not. The 90 was apparently designed from
scratch and includes many nifty gadgets which will
he described in detaif. These gimmicks are what
makes operating the "900 loads of fun!

At first glance, some of the mechanical features
are obvious, The right-hand side of the cabinet
contains a heavy-duty leather carrying handle
which makes it convenient to transport this some-
what heavy transceiver (for its size) from place to
place. On the lett side are four plastic feet to
protect the finish when the equipment is tem-
porarily set down. Since the unit is placed on its
side for almost any tvpe of maintenance, these feat
make scratching the cabinet unlikely. The top lid
has two lips at the back and two snap-type
connectors at the front. When this lid is closed it
stays that way, no matter what the position of the
vabinet. The power supply comes with a leather
handle mounted on top. The ¥FO console, how-
ever, is small and needs no handle.

Frequency readout with the 200 is simpie. The
dial drive is smooth and is valibrated directly in
nne-kHohertz increments from zero to 500, Fhe
i({ikilohertz figures “pop up” in a window beside

Bottom view of the TS-800. The circuit-board
sockets may be rotated out from the chassis to
allow insertion of the associated board,
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cach ten-kilohertz markes. The tuning mechanism
dial drag may be set for smooth oy stiff operation
to suit the uperator’s tusie.

The transceiver vomes rexdy for operation an
ssh, ew, or RTTY. Frequency can be controlled by
the internally mounted VFO, one of two vrystals
{aptional), or the external VFO (which aiso has
provisions for five more crystals). Receiver fre-
guency offset during ¢w uperation may be sef by
the adjustment of a control located under the top
lid. The runpe of the shift adjustment is from 400
Hz to nearly 1500 Hz, This feature sllows the
operator to select the tone at which signals peak
when using the sharp cw filter. Another retfinement
built into the 900 is an ¢f attenuator for the
receiver front end. It consists of an | l-position
switch and suitable resistors which reduce the
input signal level by spproximately six dB per step.

Three tubes (one for the driver, two for the
aiplifier) are wsed in the transmitter lineup. A
froni-panel rocker switch may be used to disable
the tube filaments should there be 2z need to
conserve power during receiving periods. An in-
dicator lamp gives visual indication when the
transmitter Filaments are shut off. A TUNE
position of the MODE switch allows for adjust-
ment of the driver and final amplifier at reduced
power input. The meter may be used to monitor
ale voltage, plate cugrent, relative-output power, or
high voltage. The meter provides relative signal-
strength readings of §-1 to 40 dB over 5-9 when
the transceiver is in the receive mode.

The power output of the transmitter is some-
what fower than that of the '511. Power-output
meastrements are given in Table [ The TS-900 has
plenty of drive for most of the commercially
manufactured grounded-grid amplifiers on  the
market today.

The VFO Console

The external VFO connects to the transceiver
through one cable. This multiconductor harness
handles all of the VFQ interswitching and dial-
pointer indications. The power supply is built in
and has its own fine cord (two conductor, ho
ground}l. The dial is identical to the transceiver
tuning mechanism including the dual-drag drive
feature. A row of five lever switches is used td
select dny of the following functions:

1) Ac power on or off,

2) VFO or crystal operation.

3) RIT an or off.

4} Calibrate (one VFO to the ather).

5} Calibrate tone volume (three levels),

Five crystal sockets are located under the lid of the

Top view of the Kenwood trahsceiver. Most of the
plug-in circuit boards ate mm;mted vertically along
the left-hatl side of the chassis frame.
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Table I — Power Qutput
at an Input of 210 Watts

3.5 MHz 140 watts

7.0 MHz 140 watts
14,0 MHz 135 watts
21.0 MHz 120 watts
28.0 MHz 90 waits
28.5 MHz 90 watts
29.0 MHz 95 watts

console, Any one of these may be selected by a
tront-panel-mounted switch. The Re¥ confrol gives
a tuning range of plus oy minus three kilohertz
when the YFO is controlling the receiver, The
FUNCTION switch performs in the same manner
as the one described for the TS-511.

The operator can tell al a glance which VFO is
controlling the transmitter or the receiver by
observing the group of six colored lamps on the
panel. ‘The top row is for the receiver (bright
green!) and the bottom group is for the transmitter
(reddish-otange).

One of the most clever circuits this writer has
caome across lately is the one used for calibrating
one VF( apainst the other, When the CAL lever
switch is actuated and the dial of one VFO is
rotated in the direction of the frequency indicated
on the other VFO, a tone, becaming lower in pitch
as zeto beat is approached, is emitted by a simall
speaker mounted in the console. The dial pointer
Jamp illumination becomes progressively dimmer
until zero beat is achieved. Then the speaker
becomes quiet and the ial pointer lights up
brilliantly! If there ig just & few hertz difference
between VFQs, the beating can be observed
visually as well as aurally.

Three lamps positioned behind lettering on the
dial face indicate if the VF( is being operated a5 a
crystal oscillator, if the RIT is turned on, or when
the operator makes 4ny one of three vperational
mistakes. If une forgets to plug in the inter-
cannecting VFO-to-transceiver cable, impropesly
sets a switch on the rear panel of the TS-200, or
attempts to transmit with the transmitter filaments




tumed aff, & gresn-eolared lamp (macked
ERROR!) blinks. It’s hard to explain the feeling
une gets when the transceiver points out that an
operational erzor took place!

The Circuit

With the exception of the three transmitter
tubes {one is @ driver), the entire circutt is solid
state. A fotal of 57 transistors, 70 diodes, 16 FETs,
and three integrated circuits are used. 8sb selection
is somewhat unconventional w that two filters ate
required — one for ush (3393.5 kHz), and one for
Ish (3396.5 kHz). The i-f stgnal is mixed with the
YFQO output (5.3 to 5.0 MHz) to produce a second
transmitting i-f of 3.895 to 8.395 MHz. The signal
is then converted i the operating frequency.

The recewer operites in a weverse tashion, but
inciudes a separate filter {500-Hz bandwidth) far
cw operation. This amangement allows a single

Top view of the WF(Q console. A row of five
sockets is located on top of the circuit board,
should erystal control of either the transmitter or
receiver be desired, This accessory has i1ts own
power supply built in.

3,395-MHz oscillator to be used for hoth ush and
Isb, A 3394-MHz oscillator is used dusing cw
receiving periods; ifs frequency is adjustable allow-
ing the operator to select the BFQ offsef. During
transmitting periods on cw the ssb carrier oscillator
is activated 13.395 MH2) and the signal passes
throngh the cw crystal filter {centered at 3,395
MHz) unattenuated, See Fig. 1. When the optional
cw filter is not installed in the transceiver, the ush
filter is employed.

Installing the optional filter is easy. Remove the
crystal-filtez circutt board, place the fifter in the
proper position, and solder the two pins extending
from the filter to the foil an the board. Provisions
must be made to use a different carrier oscillator
for the BFO during cw receive conditions ta give
the proper passband characteristics. But does Ken-
wood let you do the work? No! A muitiple-pin
plug and socket are tucked away under the chassis.
Just pull the plug and socket apart, rotate one of
them 180 degrees, and reinsert the fwo, That
operation changes all of the internal connections
neceasary for sharp-filter ¢w use. Total time
required to install the tilter 1s about ten minutes (if
one deducts the time spent marveling at the
innards while the transceiver is out of the case!y.

Overload Indicator

Ever wonder if some station is actually aver-
loading your receiver? No question when operating
the TI-900; there is a circuit built in which detects
the presence of u signal too large for the receiver
front end to handle, even 1f it is off frequeney. A
little green sign comes on, which is marked RF
AGC, When this lamp glows there is a strong signal
somewhere in the operating band, which may be
desensing the receiver or “pumping” the age, The
simple cuge 1§ to increase the sf attennation by one
step (actually reduce the setting of the attenuator
eqntrol), Lab tests indicate that a 50,000-uV signal
(hetter than 40 dB over 39 on the § mater) is
needed to activate the indicator. Not many signals-
veach that level. There were two occasions when
the overload light came un during tests. Une was

o
Top view of the power supply. The speaker 15
located in the front of this cabinet.
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Fig. 1 — Circuit diagram for the crystal switching scheme used with the TS$-800 transceiver. Component
designations are those of the manufacturer.

when a line-ofsight local station (K1JHX) pointed
his three-efement guad at the front side of the Table 1 — Hertz drift from a cold start
author’s  threeelement Yagi. The uther case
happened during a winter evening when 40-meter Time T5-900% Ext. VFO*
band conditions were extremely pood to Europe, {minufes) {hertz) fhertz)
Some broadeast stations in western and central
Furope would cause the lamp to flicker during the ¢ 869 452
: . i 884 443
eatly evening hours. ) 294 438
It should be pointed out, however, that over- 3 897 429
lpad conditions causing a flicker of the indicator 4 a1 497
do not necessarily impair copy of signals. In fact, 5 04 416
the signal from K1JHX was the only one to cause 6 207 410
some difficulty during several months of contest 7 209 405
operating. The TS-900 was also used at WIYK ina g 811 399
rauitioperator phone DX contest, No signs of 10 g:g ggg
cross-modulation interference were noticed even 15 928 363
though all of the W1YK antennas are mounted on 20 a39 342
the top of une building, Truly remarkable for a 25 948 316
solid-state reveiver, 30 2567 288
38 965 267
Modular Circuit Construction 40 973 249
. . . i 45 982 232
Sometimes when inspecting a piece of amateur 50 989 216
gear, one is left with the impression that the 5§ a5 204
mechanical engineer never met the electronics [=10] 000 193
designer. Not so with the kenwood. The two T Actual Trequency in heriz to be added
engineers {or engineering departments!) must have to 4.999 Mz for the transceiver and exier-
worked in perfect consurt. Eleven circuit boards nal VFOs.
are vertically mounted within the cabinet; each one
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oioTs TOKEY OR

KEYER

TO 1$-900
KEYT JALK

Fig. 4 — Key click fitter,

containg the components to handle o speciiic
function or series of related functions. A block
diagram is given in Fig. 1. Each circait board plugs
into a socket mounted an the transceiver frame. If
maintenance 35 required, the vircuit-board socket
mday be rotated out from under the chassis frame,
allowing the board to be inserted in such a way as
tu permit dccess o components and test points,
The photograph shows a board m the “out”
position. The only portions of the cireuit which
may not he unplugged from the chassis are the
driver, amplifter, and VFO stages.

Miscellancous Particulars

The I'S-904) survived all of our Jub tests. Power
output, stability, and sensitivity megsurements are
given in Tables 1, [[, and [Il. ¥ig. 3 displays the
resulits of IMD tegts.

A few minor problems developed in the unit
during the testing phase of our evaluation. Nane of
them are considered even the least bit serious. The
first item discovered was the extremely hard
keying wave form on ocw. A resistor-capacitor
combination connected st the key jack solves the
key-click problem nicely. The circuit used with the
test madel is given in Fig, 4. Henry Radio indicates
they are currently working with the nmanutacturer
to make 1 minor change to the crreuit.

The VOX in the cw mode of operation is
designed to drop out between waords at speeds of
25 wpm and higher. At lower speeds the relay
drops out between some letiers. The VOX delay is
adjustable for <sb operation, but it is defeated
when the mode switch is rotated to the ow
pasition, To include the delay eircuitry a jumper
wire must be connected from one point on the
YOX board to the ground foil. Simple mod-
ification — it takes less thun five minutes,

One day, the "900 suddenly Jeveloped a
propensity for blowing fuses. The problem was
traced to a eracked final-amphifier tube which had
lost its vacuum. This ik the only malfunctian
experienced in several hundred hours of operation.
The broken tube was no doubt a result of rough
bandling by the shipping company. Incidentally,
the amplifier tubes which came with this imported
transceiver were stamped RCA an the side!

A product review is never complete without
mentioning the instruction manual. This writer has
looked ovver most of the “imported” booklets
recently, While some of the eatlier productions
were informative, they were more entertaining in
nature, it was fun to read the transliteration
reprints of a book written for another languape.
The instruction guide which comes with the
T8-900, however, is in a class hy itself. The masual
containg 49 pages of diagrams, explanations, and
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Table I~ Recetver sensitivity®

35 MHz 01wy

7.0 MHz Y
14.0 MHz 01 v
21.0 MHz 01 v
28.0 MHz 0.14 4V
285 MMz 012 pv
29.0 MHz 0.11 pv

* Measurements are made for 10 dR
signal-plus-noise Lo noise vatio as mea-
surer at the receiver ontput terminals.

setvice  information written in what might be
considered perfect English. Every control ihoth
internal and esternal) w clearly identified and
vxplained. Uircuit-board schematic diagrams are
presentted beside the board photographs, with the
campongnts identitied. The lust diagram in the
hook (measuring 9 % 13 inches when folded owt) is
a drawing of the main chassis wiring harmess, giving
number designations to each wire 1 the trans-
ceiver. A competent technician could, without any
difficulty. trace out the enfire cirenit of this
instrument.

For the amateur who appreciates (anid enjoys)
operating fancy rcuitry and nifty gadgetry, the
T53-900 will more than fill the need, As vne Ha.
statfer said, "This device has to be the pace sctier
tor the "70s.” - WIFRY

The Henry Radio
Kenwood TS-900 Transceiver

Frequency range (MHz): 3.54.0, 7.0.7.5,
14.0-14.5, 21.0-21.5, 28.0-28.5,
28.5-19.0, 29.0-29.5, 29.5-30.0, plus
WWV at 15.00 MHz,

Modes of operation: Lsb, usb, cw, RTTY.

Maximum input power; 38 watts PEP for
ssb service, 200 waits for cw,

Sensitivity: See Table 11.*

Stability: See Table [1.*¥

Selectivitv (at & dB points): 2.4 kHz for ssb,
.3 kHz with optional cw filter in-
statled.*

Audio output: 1 watt,

Audio-output impedance: Speaker
headphones bath B ohms,

Amplifier tubes (rf): 6106 (2.

Power requirements: [17 V ac at 410 watts
{PS-200 pawet supply).

Bimensions (HWD) and Weight:

6 % 14 x 15 inches, 26-1/2 pounds.*

class:  Transceiver, %745: external

VEO, $198; av power supply, $120;

ew filter, $50.

Color: Black and brushed aluminum,

and

Price

LS. Distributor: Henry Radig, 11240
Olympic  Blvd., Los Angeles, A
J0064.

* Measurements made in the ARRL lab.
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NCREDIBLE! It started two weeks earlier as a

friendly jest over lunch. Now, here we swere
making our approach at Seawell International
Airport, Barbados, West Indies. W1 KLK, mainly an
ssb aperator who prefers QRO (high power),
taunted me by saying, “I[f low-power ¢w operation
is as great as you've been saying all of these vears,
why not take your QRP gear to a location where
you have to spau significant distances? Working
from Connecticut to surrounding states is no
challenge!” What caused my response may forever
remain a mystery, but 1 mumbled something like,
“When do we leave? I'll gu, but you have to
accompany me!™ The die was cast, We had called
one another’s bluffs and now on December 15th
we were looking down on Barbados with its azure
waters and (ush tropical vegetation. The landing
gear on our 707 was rumbling into an extended
position. We'd be ua the runway shortly.

It was no ftrick to talk my XYL, Jean.

(WICKK), into going along. She had just finished
shoveling the snow from owur driveway when |
¢xplained the bad case of “font-in-mouth disease™
I fad contracted while having lunch with WIKLEK
{also named Doug). We had a week of vacation
time to wash out before the end of the year, so
some kind of trip was in order, Doug’s wife, Judy,
had a teacher’s vacation coming up, so convincing
her was not a monumental exercise in  per-
suasiveness on his part.

Some Problems

What we didn’t know when we landed was that
the HW-7 QRP transceiver, 20-meter hookup-wire
doublet, its 40 feet of subminiature coax
(RG-174/U), the hand tools, soldering ivon, and
VOM would be missing when we collected our
baggage. All of the necessary items, plus fog book,
writing paper, and film for the cameras, had been

¥Technical Editor, (8T
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An antenna over salt water is hard to beat. Qur
20-meter dipole did & fine job despite regutar
suakings from the breaking surt.

- The QRP Challenge—

Barbades Style

. ijatts, 2 Dipole, and 2000 Miles from Hoine

BY DOUG DEMAW.* WICER

stowed in a typewriter case and checked through
from JWK. Doug and Judy’s luggage, would also be
painfully obtrusive by its absence. There was some
light-hearted conversation about the costume of
the day those two would he wearing for the
remainder of the week, while [ gnawed my nails
and contemplated the missing ham gear.

We checked in at the Coconut Creek (Mlub,
located on the western shore of the 14- by 25-mife
island, and part way up the coast from the
southern tip of the land mass. We were on the
proper side of the island for having a clear shot at
the USA, Since this was not a )Xpeditinn, the
stakes weren’t high . . . other than my need to
save face hy proving that QRP can work, even at
the 2.watt rf-output level, Having a good location
on the ocean shore would certainly hefp the cause!

Because we arrived on Saturday, nothing could
be done until Monday with respect to obtaining
aperator’s licenses from the Harbadian Electrical
Inspector in Bridgetown,! This would afford us the
opportunity to rest up, check out the site for our
antenna instaliation, obtain permission (hopefuliy)
from our hosts, the Ellisons, to operaie the ham
station, and to track down the missing baggage.
Lauckily, our hostess knew what ham radio was,
and had actualty met a couple of those “strange”
chaps in the past. 1 uncrossed my fingers after she
smiled and said, “! hope you will have fun with
vour radio station.’”

A vertical dipole, mounted atmost entirely over
salt water louked like a good possibility. Our
quarters were some 30 feet from the ocean shore,
and roughly 25 feet above it on a coral cliff. A
palm-roofed shelter was situated on a flat spot that
had been hewed in the rock on the edge of the
cliff, and in front of vur motel units, Nirvana! The

T Those wishing to obtain Barbadian amateur
licenses should contact Mr. Johnson at the (d
Haospital Building, Bridgetown, Flectdeal In-
spector’s Office,

QST for



perfect operating position, ‘This place mwust have
heen tailor made for the oceasion! 1 could almost
hear those cw signals blending with the roar of the
incoming surf (which fater proved to be a
hamdicap, s the noise tended to blot out the sound
of the side-tone monitor — even with phones on).
We concluded that the antenna could be strung
between the balcony roof and a large coral boulder
on the seashore below. The feed line would reach
nicely to the shelter,

Qbtaining Licenses

We picked up our Barbadian tickets on Tuesday
marning (we had to leave our American licenses
with the inspector the previous day). We were
given privileges on 80 through 10 meters, 500
watts maximom, $sh, a-m, mew, and cw. The fee
per head was 36 “bih-wee™ (British West Indies
money, or B, W. 1Y, 'That amounts to §3 American.
I emerged as 8P6EL and WIKLK became SPsEV.

Meanwhile, much to our relief, Fan-Am had
jocated the issing luggage - on Trinidad! The
airline people delivered the cases to our motel, and
in short order we had the tuggage opened and were
sifting through our belongings to make certain that
all was present and accounted for. The rig seemed
o.K., but the main power supply had its front bent
in, and the three terminal posts were no longer at
right angles to the panel. The on-off switch for the
standby power supply was smashed and pushed
inside the case. A gquick checkout indicated that all
conditions were “go” with regard to the HW-7 and
its built-in W7ZOl QRP kever.? The side-mounted
JFET preamp was working properly too. The wmain
power supply worked fine, despite its appearance.

Zero Hour, at Last!

December 19, 1528 Zulu. The antenna was in
place, the equipment was working, and straws had
been drawn to see who would call the first CQ. The
20-meter band was alive with signals from the U.S.
and Furope. “CQ, CQ, CQ de 8PakEU" (try that
one on for size when you're used to having only
one numeral in vour call, and when you're
excited). Finally, the stundby. There it was, loud
and clear, “8P6EU, 8PSEU, 8PAEU de WBOKX(Q."
I stumbled through my newly assipned call (I
wanted to blame the keyer or the paddle) and
responded. Our report came back as RST 579, and
we carried on a 12-minute (80, Our next CQ
brought a reply from VE3ICYL, We chatted for LS
minutes. Doug heard none of this because | was
wearing the phones. He was convinced that | was

2 Hayward, “An Iniegrated-Circuit GQRP
Keyer,” (5T for November, 1971, page 38.

We thought we would lose our operating position
when the men decided to replace the palm-branch
roof of the shelter. Things happen slowly on the
istand, so we envisioned a few soakings from the
rain showers that were a frequent occurence.
Happily, the job took only three hours.
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instituting the hoax of the year as 1 filled in the log
book. “1 may be the QRP freak you have been
calling me all week, biet 1 am honest!t Here, put on
the phones and see who you can raive, "’

1 thought he would never siop tuning back and
forth across the band, He wore a skeptic’s smirk on
bis tace as he continued to search the spectrum. |
eould not help but feel inner satisfaction as § saw
him wince when he tried 10 send BP6EV with that
keyer, Both of us were programmed for W1 calls,
and he was having trouble too! Doung stayed with it
from 1605 to 1631%Z. He said nothing as he logged
in WIAK/R2Z, WIAJK, and DL3SA. All reports
recetved were RET 559 or better.

During the four days that tollowed ¥ conld see
WI1KLEs enthusiasm for QRP grow as we {ook
tuens operating the station. The approach was
totally casual, We ragchewed with apyone wishing
to do so, answered all who called (provided they
were readable), and gave many hams their first
QS0s with an 8P6 station. There were interesting
pileups each day at roughly 1100 and 2200 hours,
At those times the band scemed to peak for
contacts into the USA, and we learned what DX
operatars had been going through all of these
vears. Who would guess that a 2-watt signal could
cause bedlam of that kind!

I would be gilding the lily if ¥ implied that we
worked any real DX, for we didn't. The limit
seemed to be the 6000 miles to Furope, where
reports ran in the 559 to 579 range. Also, we had
been forewarned that having a DX-type call would
automatically assure an extra 25 dB of signal from
our rig! Whateyer the truth, we couldn’t break the
14,000-mile barrier to JA, ZL, and VK land, try as
we might. Those countries were well represented
with fairly strong signals at 0800 Z each day, but
we couldn’t raise them.

We worried about the lizards and birds that
kept walking up and down on our tiny coaxial feed
line. That, plus the surf breaking over the lower
end of the dipole, made for uneasy operating at
times. However, in t8 hours and 33 minutes of
Jogged time we worked 108 statinns, Qur worst
report was RST 339, We were given many RST 599
reports during peak band conditions. Two U.S.
stations stubbornly refused to believe that we were
running only 2 watts, One chap from Wisconsin
actually said, “You’re a charlatan, my friend. 1f
that's 2 QRP signal I'm hearing, 1'll eat my hand
key.” Perhaps that magical 25 JB of additional
signal was manifesting itself, but I would prefer to
think that the vertical dipole over salt water was
the common denominator when it came to getting
out well, And, things did get better from an

aperating point of view as we became uvsed to
sending (and recognizing) our 8P6 calls,




Succeeding with ORP

[t became appuarent during my five years of
QRP-only operation from the U.8. that a great
many guestions exist in the minds of the amateurs
who haven’t tried low-power work. We were asked
many of these questions while operating from
Barbados. Here are some typical queries and their
ANEWerS:

&} — What power level constitutes QRP?

4~ Home say 100 watts or less. | say 5 watts
or less. No specific fignre has been set.

(& ~ What is the lowest power practicai?

4 — Many ORP operators have worked coast
to coast with milliwatt rigs. It depends on the band
used, the condition of the band, and the antenna
system.

(} — Which hf bands are most effective for
QRP wark?

A~ 1t all depends on how one defines DX and
“effectiveness.” You can work coast to coast, and
inte Hurope on any hf band if vou use a good
antenna and choose the right operating times.
prefer 20 and 40 meters for my 2-watt work,
mainly hscanse those two bands provide round-
the-clock openings, and seem to be fzirly stable as
compared to 10 and 15 meters.

@ — Can [ work 20, 15, and 10 without a
bheam"

A - By all means! Pipoles, end-fed wires, and

vertical antennas ure used by many QRP
enthusiasts,
¢ - Are there any special operating

techniques you would recommend?

A4 - Definitely! Don’t waste time with crystal
control on QRP. A VF(Q is vour best tool. Don’t
call faraway stations whose signals are nearly
unreéadable, Chances are that they aren’t QRPing,
and if their more powerful output is hard tn copy,
then vour low-power signal may not even be heard.
You will get more replies by calling other stations
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We managed 105 contacts during the four days of
casuzl operating. (S0 periods were sandwiched
between sightseeing trips, swimming, and visiting
with local amateturs on the island. W1KLK/SPEGEV
is at the controis. WI1CER/BPBEU updatas the lag
book.

than by calling CQ. Remember, a gooud receiver is
as important to ORP work 4s #t is when running
QRO. Stability and selectivity should be as good as
YOl Can 1panage.

¢} - How can | try ORP without investing in a
low-power rig, or building one?

A — Himple. If you have a sshfcw transcerver,
merely turn the power (audio gain) down until vou
reach the ORP level. This can be done with most
commercial  transceivers. Fower output can be
measured with an rf probe and VTVM across a
30-ohm load. The rms reading can be readily
vonverted to watts by means ot Ohm's law.

Many operators ask whether or not commercial
gedar is preferred over homemade kinds. Well, this is
purely a matter of economics, technical aptitude,
and personal pride, The same rules are applied
when Jeciding on any kind of amateur gear, it’s
the umateur’s choice. However, thete are many
vireuits published in Q8T and the Handbook fov
those who prefer to buiid their own QRP stations.
The thrill is always greater when you work QRP
13X with something you built yousself,

Crow Feathers and Home Again

The ham station was hand-carried back to the
States. It didn't deserve a return trip to Trinidad
after the fun it had provided. On board the plane ¥
watched WIKLK sketching what appeared to be
circuits for solid-state QRP gear, and | swear |
detected the tips of crow feathers protruding from
his mouth. He told me later that he had been
eating licorice. 1'll never know for certain, but |
think he knows now that a great deal can be done

with fow power. It doesn’t hurt the ethersal
ecology either!
We left behind 4 great experience, sume

wonderful people, and a vacation spot that anvone
wonld enjoy tremendously. Anyone for QRP .
Barhados style? ﬂST-ﬂl

e Strays s

While operating us KG4CS T worked towards
SBWAS and found the first 249 (SO0s without too
much difficulty, but Montana on 40 meters was
my nemesis. | finally resorted to skedding KTABV
for number 250 after (8 months work. Now,
having moved to Illinois, | put up some dipoles and
got on the air, Who was my first contact? KTABV!
Where? 40 meters, of course! — K4CSY/9

FEEDBACK

We have r¢ veived a number of requests for the
address of some firm which sells pe hoards for the
January 1973 Q8T J0-meter receiver, Through
special arrangements with MFJ Enterprises we now
have a supplier for those hoards. A complete set of
drilled boards is available for $7.95. Write to MFJ
Enterprises, Box 494, Mississippi State, MS 39762,
- WICER

QST for
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The fact that Oscar 6 “ground” terminals are
nat  Jimited to  earthbound stations was
demonstrated on April 27 by W6OAL, who con-
tacted K7BBO through the satellite while operating
aeronantical mobile west of Hawaii at an altitude
of 7,000 feet,

Other reports trom the Pacific show that (scar
activity is not confined to North America and
Eurape, KH6L] won the first Satellite DX Achieve-
ment Award from Qceania, working KH6, KL7, W,
VE, and JA in the process. Nose says, “Equipment
here is purposely kept simpie to see how much DX
I can work without elaborate equipment. If is u
Marker Luxury ML2 with crossed 11 element yagi
antenna on an azimuth and elevation mouet.
Keying ts done by pressing the microphone button
{not hy regular key). Ten watt maximum power fs
used at all times.” (Tnx VERON Vhr Bulletin)
Nose has worked as far east as VE6,

OSCAR 6 TWO-WAYS
Stations
worked Srates  Countries
DULE) e} -— 3
JALATL, a3 3 9
JALTJRK -— 3 1z
JABDJ 18 ? 9
AX4MH 156% 20
KIHTV 420 45 36
WI1JSM 240 3z 15
w1lwm 119 18 14
WB2VKZL 227 43 20
K2ZQBW/3 01 31 7
W3IBWILS a7 26 7
W3TMZ 352 47 27
WALk D 255 18
WR4RUA a8 35 10
WsPZ 170* 31 3
weBGs 162 43 3
w7JQ 148 34 S
WYZC 163+ 27 2
WABLILKY 43 25 3
*total contacts

Helping to keep Nevada on the Oscar 8 map is
WA7ZLUN of Dayton. Oscar interest in La Neil's
tamily is shared with her OM ~ WA7LRU/WEUF,
chairman of the Amateur Satellite Service
Committee!
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From the Philippines cames an activity report
by Edgar, DUIET, who mentions that the first
Qscar contact from that couotry was made by
DUYIPQL with JALIRK on March 24, Since then,
DULE) has worked several | As, VK6HK, VK2ZNN,
and DUIPOL. Edgar uses Colling equipment and is
busy building a vrossed yagi for 10 meters with 4
elements in each plane, o we should be hearing
mare from him!

KX6HK has worked VK, ZL,JA, and KL7, and
hopes to work KHé, KGé and DU before [nng.
From the Marshall Islands, Bill is often the only
station using the satellite; he will have to do some
“missionary work” in order te contact his own
country!

In pther DX news, CT2BJ has been active from
the Azores. This still counts as Europe, though it is
only a few hundred miles from EAS, (R4, and
T3, all of which count as Africa. Probably these
islands are the best bets for an Oscar contact
between North America and Africa.

As we have mentioned several times betore, it is
entirely passible for an antenna to have too much
gain to be uvseful for Gsear. List to K7GWE: “The
equipment here inchudes 4 homebrew 5894 trans-
verter and a Cusheraft crossed Yagi. At fiest 1 was
using the whole 10 elements (vertical and hori-
zomtal) phased for circular, but I found that this
was ton directional. [ was spending all of my time
running the rotators and had no time left to
aperate. Sooo . . . | sawed off six of the original
[+ elements and things improved 1000%. ! #m now
using four e¢lements (vertical and horizontal)
phased circular for two meters.”

With vacatinon season now upon us, perhaps
there will be increasing numbers of expeditions to
tare states for Oscar work., Vermont, Kentucky,
Louisiana, Nebraska, and Wyoming would be es-
pecraily good targets, Why not bring along vour
Oscar 6 ground station when you go oo vacation
thig year? - K1ZND

Recent Satellite DX
Achievement Award Winners

K3JTE, GW3FSP, SM6OH, HBOWER, SPIAI,
FEDO, TASBOH, KH6U, 4X4MH, W7JQ,
GOoRH, WA4JID, FEXT, WASLIUY.

Certificates have been issued to B9 sta-
tions in I7 countries and 4 continents.




The Sixth Amateur Satellite—
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| While numerous articles bave appeared in amatenr journals concerning the operational
| details of the Oscar 6 satellite, little technical inforimation concerning the spacecraft
| subsysteins bas been published. This article is an effort to satisfy this need as well as to
| familiarize smany amateurs with techniques used to develop unattended electronic
% systems which are vequived to operate from very limited power sonrces, 1t is boped
] that amateurs reading this article will bave a better feeling for terms such as reliability,
| redundancy, and efficiency as they apply to space systems. Perbaps these technriques
| wray provide ideas for improving many amateur's terrestrial equipment designs.
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PART 1

SCAR 6, the first in a planned seriex of long-

lifetime amateur spacecratt, i simplistic in
desigin; however, 1t does contain the basie elec-
troni¢ building blocks used in far more elaborate
and costly spacecraft. For this reason Oscar 6 is an
excellent eduvcational aid for those not familiar
with spacecratt: thus | have chosen ta describe the
satellite subsvstem by subsystem rather than give a
general overview of Oscar 6.

Power Subsystem

T listeners and communicators, one of the
least ohvions systems within the spacecralt, the
pouwer subsvstem, is critical to the eventual lifetime
of (Oscar 6, The primary componeits of the power
system are the solar arrays, the Nickel-Cadminm
hattery, and a switching regulator used to pruvide
regulated voltages for the remainder of the space-
vraft’s electronics.

The proper operation of the satellite is entirely
dependent upon the ability of the sofar arrays to
vonvert energy teceived from the sua in the form
uf photons into useful electrical power.

The silicon solar cells which cover greater than
0% of the surface of the spacecraftt are | cm X 2
¢m wafers sofdered together so that 80 cells are in
each series string. These strings are then wired in
paraflel by placing a diode in 2ach series string to
prevent the passibility of reverse curcent flow from
one string through anather. For the cells used on
the Oscar 6 mission, each series string produces 52
mA of current when fully illuminated and properly
lodded while the apen circuit voltage is nearly 40
V. This gives an open ¢jrenit voltage for a sinple
cell of roughly 0.5 V. Each cell, then, is producing
6 mW of power when the sun®™ tays are per-
pendicular to its surface. Yet this rather Targe
amount of pawer is only 9% of total solar energy
incident on each cell. 1t is a most unfortunate fact
of nature that silicon photo-voltaic devices, one of
the most efficient means so far developed for
converting the sun’s energy in space, fall tar shoet
of heing truly erficient sonrces of power, In order
tn protect the cells from the sun's high energy
pratons and electrons trapped and stored in the
earth’s magnetic field, a speciai glass cover slide has
heen placed over each cell,  These .006-inch thick
slides do not completely stop damage of the cells
bt do retard it greatly. ‘Fhe solar arrays on Qscar o
are expected tn produce 25% less power after six
months in ocbit than at the time of launch,
Degradatinn after six months is, howesver, much
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slower so that after two vears the cell output will
he down by 0%,

Salar arravs can best be considerad as relatively
high impedance constant current generators. The
corrent tfrom edch string is summed together fo
provide a charging current for the battery or is
delivered directly to the spacecraft loads., When the
artay is open ciromted no current will flow but a
voltage of 40 V. will resuit when the panel is
illuminated. As a foad is applied across the arcay,
current hegins to flow in the load but the voltage
produced by the cells starts to decrease. As the
Inad impedance continues to Jdecrease, the current
increases and then reaches a saturation value. Now,
for increasing loads the voltage continues to drop
but the wurrent maintaing 4 near constant value
aven when the short circueit condition is reached,
Since power from the uwrray s the product of the
arrav’s toaded voltage and the net current flow
fram the array, the most etficient operating point
for the array is the “knee®’ of the 1-V curve at 32

The spacecraft battery consists of eighteen
NiCd cells each with a capacity of & ampere-hours,
Aernspace cells like the group in {)scar 6 are

¥ Project Manager, Amsai, PO Box 27, Wash-
ington, DC 20044,
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configured in rectangular metzl cans and are very
carefully hermetically sealed, Few of us understand
the great care required o obtain a reliable eneryy
storage system of this type. The 18 cells for Oscar
6 were selected from three lots containing aver 100
cells. Bavh cell from these lots underwent stringent
testing. vhe cells were checked for leaks and then
assernbied into various series groups or hatferies,
After assembly, the cells were placeld in ene
vironmental chambers and tested and retested for
charge capacity, charge retention, seff-discharge,
overcharge «haracteristics, high discharge rate char-
avteristics, and charge efficiency at varioups charge
and discharge rates and at different temperatures.
The thight cells were then picked hy making use of
this data yielding the best matched cells. The open
circuit voltage of the flight cells when fully charged
are identical withint 5 mV. In all, more than 2004
hours of testing were required over & five-month
perind to prepare the Oscar 6 hattery.

The fufly charged voltage of the battery at 250
¢ and under [nad is 24.15 V (1.35 V/cell) and after
& ampere hours have been drained from the cells
the voltage drops to approximately 20 ¥V {or 1.1 V
per cell). In order to assure that the battery will
operate for long perinds withont degradation, it is
nevessary in practice to assure that the depth of
drain of the battery does not exceed about 70%
(4.2 Ah dJischarge for a & Ah battery). This
corresponds  to a el voltage of ubout 1.2
voltsfcell. Therefore, when operating the spacecraft
it would be unsafe to allow the battery veltage t(o
decrease helow 21.6 V. Similarly, when charging
the battery, an indication of 24.2 ¥V would he a
general indication that the battery s fully charged.
It is true, however. that wnltage #s not 4 good
indicator of the state of charge nf 4 NiCd system
since the voltage can also vary with temperature,
loading and battery age as well as charge state. In a
simple spacecraft such as Oscar 6, however, where
more sophisticated technigues are difficult to
implement, 1t was found necessary to rely on
voitage as the charge indicator.

Yince the solar arrays are much higher im-
pedance than the spacecraft buttery. the arrays will
be inaded to the battery potential dunng «l
periods when the sutellite is in the sun, During
uclipse periods each array represenis u passive
impedance producing very little voltage or current.
Reverse uwrrent flow from the buttery into the
arrays i prevented by the diodes in each series
string of solar cells,

it was mentioned that the optimum aperating
voltage tar the arcays was 32 V, considerably ahove
the hattery voltage of 24 V. Rechargeable cells,
such as WiCd, require a charging potential 15 io
0% in excess of the fully charged state of the
battery in order to assure that the cells reach their
maximaily charged condition. An  additional
voltage factor bas been included in the design of
Oscar 6 since the arrays degrade in voitage as well
as vnrrent due to radiation damage which ocours in
the space environment. This safety margin should
allow the battery to be charged to its full capacity
even after 2 one-vear iifetime in orbit.

The logic elements within the spacecraft such as
the command und telemetry systems require
regulated voltages for their proper wperation, To
meet these requirements the satellite containg a
redundant switching regulator which converts the
unregulated 24 V from the batterv to +10V, ~6
¥, and +0.5 V. All outputs are regulated - some to
1 preater extent than athers.

The +10 V¥ supply delivers a well-regulated
voltage to the experiment wontrol logic, the
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command  decoder, the telemetry encoder, the
Cenfestore  system  and the command  receiver
portion of the repeater, The line regulation of this
supply is within 19 while the ioad regulation is
approximately 5%, The —& V is used as a source
voliage to 2 reference vener diade within the
telemetry waooder. Thus, very little current s
required from this supply. 1ts line regulation is the
satne as the + 10 ¥ supply, but the lnad regulation
is poorer since it is not designed to supply more
than a few milliamperes of current. The 0.5 ¥
supply is 4 precision reference voltage nused to
provide a tixed known valtage to 4ll spacecrait
thermistors and the telemetry calibration channel.
This supply used as 1ts input the +10 V output
from the regulator, which is further regulated by a
very low temperature coetficient zener refersnce
diode. This regulated output is divided down to 0.§
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V and supplied to an operational amplifier which
Mmaintains a 0.500 ¥ output indepenident of the
toad impedance.

[ince power i3 a very precious comnmadity
gboard Qsecar 6, it carnof be wasted in heating
resistors  and  transistors which do not  muke
effective use of this power, Resistor dividers, zener
regulation or series transistor regulation are all very
inetficient means of producing lower resulated
voltages from bigher unregulated ones. In this
instance a switching regulator was used to provide
the required efficiency.

& switching oscillator chops the input voltage
$0 that for some part of the oscillation perind, the
output of the oscillator is high {i.e., 24 V) and for

is 0V, The duty factor of the switching circuit is
controlled By a2 fifference  amplifier  which
measures the diffarence voltage between a fixed
relerence and a sample of the output voltage, Fhe
difference signat s supplied fo the switching
mscillator such that when the output i3 higher than
the reference, the duty factor will be low and as
the difference .jecreases the duty ovele and
ascillator frequengy increase, When this chopped
signal is filtered, it is found that the average voltage
(since the output filtering is simply an averaging
device) i8 2 constant independent of the wmput
voltage. The ahility for the regulator to perform its
task ceases if the input wvoltage is less than the
nutput voltage. This is because even if the switeh

the remainder of the ascillation period the cutput  were an 100% of each Juty cyele the average
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voltage cannot maintain the desired output voltage.
Under such a condition the output simply follows
the input minus the losses in the switch which
simply remains in its “on™ condition. Operating at
an wutput current of approximately 30 mA (that
required by the entire spacecraft af +10 V), the
regulator ix abput 70% cefficient. At currents this
low, even 'switching regulators are not highly
efficient but are still superior in performance to
series reguiatic.

Since a fodure of this regulator would he
catastrophic resulfing in 4 100% loss of all space-
craft functions, a second regulator identical to the
first #s included in the same module for re-
dundancy, and is diode summed with the output of
the first, Both are fused so that if one fails open or
short the second will continue the job of supplying
the +10 V. A similar regubator is also cotained in
the repeater but is set to provide +9.0 V tn the
transmitter stages of this system. The repeater is
turned nn and off hy turning on or off a transistor
placed across the reference zener of this cegulator.

The switching regulator was constructed on two
small printed cirewit boards and assembled in one
of the small standard modules used in the spave-
wraff,

Experiment Control Logic

The experiment control logic {ECL) module in
Cscar 6 is responsible for accepting decoded putsed
commands from the command decoder wid con-
verting them to level commands which turn on and
oft the two-to-ten meter repeater and the 435.1
MHz beacon {fransmitter. Similarty, the ECL con-
verts pulse vommands to change the modulation
modes of the beacon tranamitters. Either the Morse
vode telemetry system or the Codestore system can
te commanded to key the 29.45 MHz or the 435.1
MHz beacons. The modulation control for each
beacon is separate so that, for example, the Mame
code telemetry encoder can he commanded to key
the 445.1 MHz beacon while the 29,45 MHz
beacon is being keved by the Codestore message
storage system. An additional feature was added
for the 29.45 MHz beacon so that a 15-minute
timer {part of the ECL) switches the modulating
source for this beacon alternately between the
telemeiry encoider und Codestore, The repeater’s
age loop mav also be influenced by the ECL. When
instructed to do sa by ground command, the ECL
enables o disables the age voltage controlling the
gain of the 3.5 MHz i-f umplifier. Set-Reset

Z0

Experiment control fogic module,

flip-flops or iatches made ifrom vross-coupled

NOR  gutes  cowvert  the pulses from  the
command  decoder to level commands. These
tlip-flops ‘*store’” the esired

command state until farther moddified hy ground
command. In many cases this level is used to
direstly wontrol devices in the spacecratt such as
the repeater and the 435.1 MHz beacon ON/OFF
controls. [n some cases these levels enable gates
which sefect the desired modulation snurce (('ode-
store or the telemetry encoder), Since the beacon
maodulators reyguire some current (2 to 3 mA) from
the input keying signal, a driver transisfor was
added at the output limes of the ECL {o the
madulators, This was required due to the low drive
current available from the COS-MOS logic devices.
The experiment vuntrol logic was constructed on
three small logic boards and the boards were
stucked and assembled in nme of the small standard
module housings,

Morse Code Telemetry Encoder

The need to provide a greater number of
tefemnetry parameters than in past Oscars was
evident if some assurance of a prolonged lifetime
for the spacecraft were to be possible. [n order to
property operate the spacecraft, information about
the charge and discharge rate of the battery, its
voltage and lemperature, and several parameters
relating to the repeater and switching regulators
were reguired. In addition to the number of
parameters telemetered, Amsat membhers felt the
format of the telemetry could be simplified by
making use of recent developments in digital logic
and requiring the spacecraft to do most of the
work in making measurements, A simplified format
such as the transmission of the data as Morse code
numbers requires no ground decoding equipment
exvept pencil and paper and the required calibra-
tinn information. Therefore, students not
previgusly familiar with telemetry can participate
in the decoding of spucecrafit data hy simply
memorizing ten logically organized elements.

‘the telemetry systemn desigmed for Oscar &
contains all of the characteristics of the ¢ncoders
used in complex space telemetry systems and for
this reason  is  particularly  instructional for
individuals not familiar with felemetry coding. The
fundamental componants of the Morse code tel-
emsetry encoder are shown on page 2 of this article,

It was decided that 24 input channels were
sufficient for telemetering the satellite’s most
important parameters. Since there IS no easy way
to make this many measurements at one time, they
are made in a fixed order one after another or in a
seriel  fashion., To aceomplish  this, an analog
multiplexer or chunnel selector is wsed which
utilizes a set of 24 FET switches (spst}, only one of
which is activated at any given instant. Since the
signul voltages range from 24 ¥ to 50 mV, some
must be amplified and others attenuated in order
to provide a 0 to 1 ¥ normalized amplitude to the
analog-to-digital converter. 17 this were not done
voltages well under |V would not be making vse
of the full dynamic range of the system, while
voltages aver this value would over-range the
unalog-to-digital converter. This amplitude
adjustment or scaling function is achieved by an

QST for



operational amplifier whose feedback resistance R
is fixed at | Meg, The output voltage of the
ap-amp is given by:
Vo = Vig {if'
Rin
so that the gain for each channel can be set by the
appropriate resistance ahead of the multiplex
switch. The Rjy, resistors are typically in the range
from 100 k to 1 Meg,

The analog-to-digital converter (ADC) circuit is
a4 means of converting the analog parameters to
quantized digital values. Quantization means the
signal can only take on discrete levels withaut
intermediate values. In this case the analog value is
converted to 4 number between 0 aud 99, Values
such as 77,5 and ¢.4 are not possible and would he
represented by perhaps 78 and 00,

What actually occurs in the ADC is that the
normalized analog voltage is changed to a series of
short pulses which are counted in decade counters,
The fiumber of pulses (0 to 99) counted during the
sample interval corresponds linearly to the analog
value, This is done electronically in this encoder by
g scheme known us up-down iategratinn, At the
instant the multiplexer switch first closes, a
capacitor heging to bhe linearly charged by the
analog signal. The capacitor continues to charge for
4 preset period determined by s clock in the
encoder. Then the capacitor is discharged at a
linear rate determined by u reference voliage of the
oppuosite polarity until it reaches 0 V again where it
began. At the same instant in time a gate vloses
allowing the clock pulses to flow to the two decade
counters. A zero crossing detector opens the gate
inhibiting the continued flow of pulses to the
counters. ‘the time that has passed while the gate
was open, known as the sample window, is
proportional to the analog value, and since the
pulses are spaced at regular intervals in time the
number of pulses counted is alsy proportional to
the analog voltage. The up-down tntegration
scheme tends to cancel many of the errors present
in a simpler scheme which requires that the
capacitor be charged only in one direction. Oscar 6
is the first amateur satellite to use a quantized
digital output requiring an ADC circwit.

After the analog-to-digital conversion is com-
plete, the counted pulses are stored in the cotmtter
while they are converted to the proper coded
value, Up to this point the telemetry encoder is
representative of nearly all satellite encoders. T'he
next step taken in such encoders is to convert the
stored digitized information into a coded format
which will then be converted hack to the ariginal
data on the ground. Some codes are claborate
ones which rmake use of redundant featwres fo
allow detection and even correction of errors
during periods of Inw signal-to-noise ratin.

Most NASA spacecraft use some form aof pulse
code modufation {PCM) which has these features,
The Oscar 6 encader is uniquee in its adoption of
the international Morse ¢ode numbers as the
coding scheme.l A format which has considerable
redundancy was utilized to assist in copying data
during weak signal conditions. 1t was decided to
arrange the 24 anaiog parameters in 2 matrix

1 King, Jan A., “Interpreting AOC Telemetry

Information,” Amsat Newsletter, Vol. IV, No. 2,
dJune 1972, pages 5-8.

Marse code telemetry encoder module,

July 1973

containing & lines with 4 parameters per line. Each
parameter or telemetry word consists of three
tMorse code digits. The first digit of cach word
indicates the row or line number while the second

-and third are the actual data values ranging from o0

through 99,

A completed matrix or frame of data s
signalled by the Marse fetfers “HI" repeated twice
which act s a frame or synchronization signal and
identify the suurce of the Oscar rf ¢missions — an
eleven-year-old tradition in the amateur space
program. The HI frame sync and the repeated line
number provide redundancy features sn that there
is no ambiguity in the duta (even if anly portions
of a trame are copied),

The Morse cade rate can he changeil at will by
ground command so that data is transmitted at 10
or 20 wpm, The slower speed feature was included
s0  that the satellite’s telemetry could be
demonstrated to students and athers nat genarally
familiar with Morse code.

The data-to-code generator and timing/forming
fnctions will not be described in detail here but
are dis¢ussed in other places.? The code conversion
Iogic takes advantage of the logical organization of
Marse numerals to simplify the circuit design. For
example: each pumber has exactly 5 elements
which can be counted to sense the end of the
number. Within euch gumber, a single unique
transition from dots to dashes or from dushes to
dats occurs; each number has a complement (e.g.,
[#. 5] or {2, 7]) which simpfifies the encoding
task by reducing the reguired number of
synthesized elements.

The timing and forming circuitry is the “hank-
keeping” system in the encoder, 1t must place the
encader in the proper speed (10 or 20 wpm) and
maintain the proper spacing between each tele-
metry word. It must also keep track of shich line
number is transmitted in each word and which
analog gate is being sampled by the multiplexer. It
algo determines the end of g frame, inserts HI HI at
the proper moment, and at the proper insfant
resets  the decade counters afier each code
conversion is complete, preparing the ADC for the
next measurement,

The Morse cade telemetry encoder contains 3%
integrated circuits and wag built on four small logic
boards which are assembled into a single standard
small module measuring 4,25 X 3.82" X 1.50™
(108 em % 9.7 cm X 3.8 em). The entire encoder

2 Wiein, Perry L, &t al, “Spacecraft Telemeiry
Systems for ihe Leveloping Nations,” 1971 IEREE
Nativnal Telemetering Corference Record, April
1971, pages 118-129,

{Continued on page 101)
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REPORTED BY WILLIAM MANN,* WAIFCM

ACK IN the cold of January, Amateur Radio

Emergency (orps tnembess, National Traffic
Svstem participants, Radio Amateur Civii £mer-
geney Service groups and other groups were pro-
viding communications fur the Red Cross, c.d.,
mayors, hospitals, police amd tire Jepartments,
etc., required as a result of numerous hurricanes,
earthquakes, blizzards, tornadoes and other
assorted natural and man-made disasters. This
activity fook place on the weekend of Jannary
27428, 1973, Why were those dates such a hub for
emergency communications? That was the week-
end of the 26th ARRL Simulated Emergency Test.

Kach vear, publicgervice oviented amateuss, in
conjunction with other interested amateuss, join in
an allout effort to test their emergency com-
munications capabilities, just as the service might
be needed in time of a real disaster. Meetings are
held, plans developed, prospective participants are
given pointers and reminders. Then, on the week-
end, SET plans begin to unfold. The alert BC has
devised an interesting but realistic “‘program™ for
his group. Net managers announce surprise
emergency-power-only sessions. Those deeply in-
volved are treated to an engrossing, though perhaps
arduous, task of overcoming many of the snags
incurred when an emetpency situation develops.
The occasional participant has had an opportunity

+ Assistant Communications Manager.

L T L TP AT B N e S

to brush up on emergency and messaye handling
procedures which he thought he had down pat.
The ovetall objective: to simulate realistic disaster
conditions which can benefit from amateur radio
communications, and strive to provide the needed
communications to the best of our abilities.

How'd we do this vew? Well, we rang up
another record-hreaking vear. AREC/RACES par-
ticipation reached 2 new high of 4862 participants
surpassing the previous record of 4769 participants
set in 1971, More nets were reported to be active
than in any previous year. A sharp incredse in the
aumber of mobile and self-powered portable
stations was evidenced, More fixed stations were
using emergency power. In most categories, we
showed improvement over last vear’s etforts.

Although participation was up, some of the
other categories were lower than in previous
banner wears. Notably, the amount of traffic
handled continues to drop. The net result was that
we had mare nets handling less trattic in more time
than it took last vear. The overall number of
miessages to the Section Emergency Coordinator or
state  Radio Officer also declined. Since the
emphasis was again on operating two complete
cyeles of NTS, totals were lower than in the
pre-1972 years when NTS net sessions were
scheduled more heavily, with higher-level (region
anid area) nets meeting continuously and con-
clurrently. @

Judgement on our improvement {(or non-
improvement) is based in part on mamerical scores
submitted by Emergency Coordinators, Radio
Officers, net managers and other leaders. The use
of scores is not to imply that the SET is a contest
(though one chserver remarked: “Not a contest?
Why, voo even use multipliers!™), but tather to
supply empirical ¢vidence by which we can
evaluate our efforts as compared to previous
experiences.

in compiling the statistics which follow, it was
observed that over 50 clubs wese represented by
membership participation in the SET, In several
instances, enfire clubs ‘““went out” for the SET;
other cases indicate that several members from
various clubs joined in support of SET activities. It
is hoped that club activity will continue in the

Here are several of the partici-
pants in the Lincoln Co. (NE}
test, lined-up and awarting in-
struction: Left to right:
WARBZSX, WoBLM, WPGPX,
WRBGANG, WOKXD, KEBYK,
WADGAT and WABZRQ.

QST for



What would an SET be like without the full scale
effort set forth by the Southwest Louisiana group?
EC WBSKW and Assistant EC WASBLPW survey a
mag to determine routes for the mobiles. Thirty-
two mobiles participated.

SET, with clubs working in close cooperation with
their ECs.

Well, we can claim another “best ever™ label for
the 1973 SET. Yet, to be satistied with our results
is to stifle fusther impsovements, We can do better.
The next SET will be on January 26-27, 1974, Plan

now to lmprove your score in Seventy-tour. BRN .. L L 193 4 b2 I Y 790
RN . L X 8 0 K 12 HR8s
Nationwide Activity S RIS IS +< S SR S
Since this is the second year we have had }ﬁz‘hufi;‘. A it]"; 259 ;:: 56 f:‘:
“stepped-down™ net activity, we are on equal
grounds ta compare fcores with those of last year. ALABAMA
Each category saw an increase except the number ;{ﬁg o ;:ﬁ :ﬂ 1 2 : ;;;
of messages handled. Our rate of handling traffic agnv . . .. . .. . 97 134 2 3 3 1
{messages handled divided by time) dropped. The ARKANSAS
increase in the number of nets reporting (133 in oz . ... . . R TS 3 04 4 Jot
1973, 98 in 1972) probably accounts for most of CALIFORNIA
the increases in other column totals. Another plus  1ovofmerg . . . .5 180 3 | 201
is the jump in number of different states/provinces Mc;“m;y,{'&’f s am e 1 0 .
which reporfed net activity, an increase from 34 to oo 0 T e 398 v 55 shw
42. Nine *new” states were added; one province OrngeCo  AREC ., . 29 240 11 2 3 Ei
did not reappear. gr::gv;(,‘;czum ARLC 92 180 2% 4 2 158
For compasison purposes, the “average™ net  femom ARKC . . . 25 291 a5 4 41
(including region and area nets) handled 111 SCN .. . ... . . 306 4] ¥ & RIS
messages n 354 minutes with 29 stations par- COLORADO
ticipating by handling traffic, 4 net control stations  ¢ON ... oo laT 499 w5 4 ot
and 5 liaison stations to higher level NTS nets. The ~ Siomde RACLS 1191360102214 1043
“average™ section ot local net handled 95 MeSSages  Denver Autostart RTTY 61 298 6 b5 t9e
in 365 minutes with 29 participants, 4 NCSsand 5 Dustuict [ Emerg, . . . 12 33w ooy 3ot
laison stations. SN L. wr Mz 6 7 42
The reporting nets are listed helow. Column A CONNECTICUT
refers to the total number of messages handled;  frstol Fmere SRR S S
column B is the number of minutes in directed ey o . . ... (33 396 4% T . K43
session; column (¢ is the number of different Nwmeg VAF TR . . . 2% 180 501 3 233
stations participating by handling traffic; column [} DELAWARE
is the number of different NCSs. and column Eis  DFPN . ... .. 64 372 % 9 3 344
the number of different liaison stations to higher FLORIDA.
NTS jevels, The “Total” column refers to the fotal  Bey Lu. Anmateur .y .
number of poinfs: | point for each message ppea T i a3 r e
handled and each minute in session (columns A gy . . . .. ... .18l 6w 326 7 590
and B); 2 points for each station (column C); and 5 f‘i:;” : ;‘:‘]‘ 13; f;f z g ]t;?;i'
poilnlt;) for each NCS and liaison station (columns D ‘(““,TN T e ae 1o
and E). VEN &9 2 138
GEORGIA
Wet Neme . . . . . . . # ¢onE Teml \
s kG NS Tec G e g
- l [iT%
GaN i ws ose 3 la s ILLNOTS
PAN ... ... 3800 294 42 4 - ogse LN oo 4 w8 177 s 4
RS xowow oW o
....... ECI 3 y o, ARLC 3 | .
BY L O T T T A o A T T S S S
RNS L ihee a3 aw 7o osgn AN oo (a5 358 & 9
BN ... L 44 s € 2 3 10WA
RNT . ... 146 319 4 4 & 343 Zane BA AREC/RACES 3 il 5 1 n 90

3



KANSAS
BN 2My 0 Tars P41 L] " ind2
ES ARIIE pid 26 ) K] BT
ARNBRS o 484 12 4 M ality
Zung 3 AKEC i 15 & N N IR
Zome TOA AREC i & M K 5 149
KENTUCKY
ENTN . . o ST D5 ] A + tIR2
RN 0L .26 L] I8 i k) i1
KYN CE3Y O ERS 4 9 uis
Rk PN L 59 % 3 T RiE]
LOUNSEANA
L.AN * hELY 4 & H ALb]
MAINE
Seab . . L] ] iR 4 z 13y
MARYLAND-DISTRICT OF COLUMBEA
Allegany Ca.

Esnegy. Phane LB WS & I N ()
Cumberlind Valley "M 74 375 T4 K 3 425
MhE PLl 344 19 & o $a36
HEFIN 1%4  ul0 LR |3 1an

MASSACHUSETYS
Kerksture Co ARLC 25 P 1 4 4
EM2MN 13 53 E K 1
WMN &l i 11 + 5
MICHIGAN
Muskegon Co  UD Emg. #7420 2 2 1 S66
CMN 1318 412 14 T K WAR
Strairs AH.C . ) 6h t Ix
Wavne Co. ZEM ARi‘ kel 450 10 1 i 23
Wolvenipe Sidehand 1L 450 22 4 Y 625
MISSISSIPP
MSBN . 264 LSl 35 11} [ T84
MESSOURI
Iohnson Co, IM AR [ al 1 1 5 L4
MSN . .. 1 M A i 4 kL)
Warrenshure thrL IR 54 [ 2 3 T
MONTANA
Missoula Area Lmerg, 3?2 0 H 2 t i3
NEBRASKA
Nouglas Co, M AREC 1 K30 33 4 w93
NEWIERSEY
Havonne AREC/RACES K9 aun 1% & 7 e
Fast Coast

Hurncane & Weather . & ki6 7 3 1 35h
MIN L F. .41 249 pi Bi] ir4
NIPN . L. L Rl kLl 124 5 ¥ X148
Hasune Valley

Tre. & F-merg- L% e L & ] 136

NEW YORK
NLE M 17 12 H 5 244
NYS ... . .57 y 314 4 Q2 16l
POM ARFC ., . L Hil b 2 1 97

74

& critique sesstan to discuss the SET resuits is a
vital ingredient in the SET recipe. The Palo Alto
ARS/Menlo Park C.D. Club held their eritique at
ane of thete monthly Board of Directors meetings.
Three of the officers in attendance were {lett to
right): KBQOM, K&YT and WGFLE,

NORTH CAROLINA
Central NCTfe. . 12 M40 % t 4 Siw
Charlotze Homet . . . {7 121 B i i ER]
Guiltord Co. 2M R Al 3 4 t iy
NORTH DAKOTA
NOPON | Lo b 1 bl 5 I S
OHID
BN L . lot 491 41 s 14 nd|
SIRCE L L L L, 3 N ™ % K )
Clark Cu. Fmerg I (] 4] P4 i 4 44
Colensn Map bM . L 54 ] + i i [RX}
USSEN L L L L mel 1450 462 14 3 %40
Chugen Cuty Fmerg, i3 a0 15 3 ] s
Stark o, Eterg, . L1730 bdu i o4 M 1u41
WARTS . .. . .00 T INS i 2 ¥ 1320
QOKLAHOMA
GLE B ... 8 &1 3 L 2 g
OREGON
Purtlind Area AREC . ia L7s il B K o47
PENNSYLVANIA
kea oo, %Y Y pats & b 4350
ann, Fone . PR & £ e 43 & 4 133K
Phila, ARPRC . . . . . 1 |y Ja 3 3 Auo
WPA ., L. L Y b 23 n ! nil
RHODE ISLAND
Aguidneck [s. Comm. . 2% Inl [ ! ) 228
TENNESSEE
Cleveland ARC . i1 240 R | H 281
F. lennessee VHE . ., L 2 I i | | 3t
Memplus b merg. L. TS Jalj 53 i ) all
Rutherford Ca. L5 . . H an 5 2 K] 134
Tennessee Sk [ PR 11} i [1TK) K u i276
[ S By a7 i3 S 431
INN L . .o [[i1h} Kl 2 { 135
TEXAS
TRX ..o L1560 S5y L] H § 96
UTAH
BUN L, L, 4T I n B 4 543
VIRGINIA
Prince. William
Co AREC .. . . 108 220 23 3 4 +14
Va, AREC L. .. .8 K] 30 i k4 136
N PR i Jon 26 L] |34 h1.E
VSBRN .. L ... 356 1117 (L) 9 & 178
Washmngton Co. . . . . . & 2o 12 3 4 kLY
WASHINGTON
AREC . ., RV I 4 ¥ 1 I 77
Wash, State %R{C P fin 46 3 K 932
WEN L L L, ... BY &Y% 23 k] = TR
WEST VIRGINIA
WVSEN ., ., .. 10 B4a 3n ] 4 1130
WISCONSIN
Wousew SET . . . . . ¥ 5 L l 1 4
ALBERTA
APSN . .. .. L L 154 T 26 4 4 971
MARITIME
Atlanoe Provinces . . . 4% 8% 12 % 4 79

Newtoundland &
Labradar . , ., . 56 TIS &Y 7 4 L1587

(NTARIO
Champlain Mininet . . 136 23] g 3 3 Pey)
DN e e e M 163 8] 4 8 W7



SASKATCHEWAN
SATN 17 125 Q + 4 194

TU73 Tenals R TN R I E S T L K
1922 Tovale NG 44 230 10U Q8RO Se Flote
Revord KNS B4RGE AAITTIY TS 1IA447

The fullowing nets were reportedly active
during the SET, but not formally reported:

BC Amateur Radio Public Service Corp Net

BC Emergency Net

Grev Burce Net (ON)

KY Trartic Net

NYC-L] Phone Net

Tri-Region Net (N. E. 1§}

Local Actmwity

Analysis of AREC/RACES reports vields in-
vreases in all categories except number of messapes
to the SEC or state RO. Fifty-seven sections
reported activity in the 1973 SET compared to 54
last year The total SET points reached an all-time
high of better than 5¢,000 which topped the
previous record of 1971 by nearly 6004 points!

Here is a breakdown of the resuits with
numbers in parenthesis indicating F972 totals:

EC/ROs submitting mail reports or mail and radio
reports: 271 (26.3)

ECIROs submitting radio reports onlv: 6 (20)
Hearsay reports: 2 (-]

Total ARECIRACES membership of participating
aroups: 9174 (8918)

Total reported participation: 4862 (4554}
ARECIRACES nessages to SEC{state RO: 2970
(3097

Self-powered portablesfinobiles: 2214 (1549)
Fixed stations on emergency power 373 (473)
Total SET points: 50,770 (43,219}

The “average™ local group has 34 registered
AREC/RACES members and had 18 participants in
the local test. Eleven messages were sent to the
SEC or state RO. The local test included 8 mobiles
and 2 fived stations on entergency power.

Total scores of participating groups are listed
below. Scores are based on the sum of the
following: 1 poeint for each registered AREC or
RACES member; 2 points for each amateur who
participated in the local test; 1 point for each
message from an AREC/RACES member to his
SEC or state RO § points for each mobile,
self-powered portable or fixed station using emer-
gency powet throughout the local test: § paoints per
agency for originating a message on bebalf of a
served agency; 10 points per community tor
contact with an agency or agencies to be served; 10
points for a press release; and 10 points for
submitting a copy of the local emergency plan.
Last year’s scores ure listed in parenthesis.

EC VEBB(Q (seated, foreground! and VESDN
{seated, background} demonstrate their communi-
cations capabilities during the SET to a search and
rescue teamt representative and a “Space Chasers'’
Radio Club officer,

July 1973

ATLANTIC DIVISION

Chilaware . . . . v o o v v 0 e (2881
Rent, Mew Cuastle Oy . . WAlDUM
Sussex Co, Lo, L L oL WAIGEM
Eastern Pennsylvana . . . . .. 0L L. £ 4N
Luckawann Co, L L WaAvap
Manteomery Co. . L . Wil
Phuladel phia e WAIHIT
Yok Coo 0 o0 o0 Lo RALOB
Maryland-District of Columbaa . . . ., 137
Allegany Cuo e e Wil w
Anne Arundel Co, . . WHaKGHK! S
Haltimere Co. . CWAPIG
Catvert o, L L . . WIENW
CeedCa. . 0L L . L .. WASUBC
brederick Co, . . . . . . . .. L WA
Moatgomery Co. . JWAIPKS
Prince Ciearpes Co. . . KIANA
Washington Co. . . . . . . . WAL
Southern New Jersey . . . R 1204y
Gloucester Co. . WAZREA
Mezeer Qo Lo e e .. W2YPZ
Western New York . . . . . . . . .. 1804y
CayugaCo. . . . . L., K2DUB
Chenung Co. e KIDNN
Defaware Co. . . . 0 0 L 0 0 0L oL W2TIFL
Frie Nupara Cos, e WAHYE
Cilens Fafls . . . . L KIAY ()
Tampkms Co. . . . . . . . WBITOR
Western Peansylvanaia . . . . . . . .. L (916
Allegheny, Wesrmoreland Cos, . K38MB, RMCHD
kneCo. . . . . 0 . L L WAIHSR
MebearCo. . . . . ., . .. . WHICR
CENTRAL DIVISION
flaeois . . . . . . e e e e [ET.¥))
CaekhCo. L . s . WOHRG
M Leun Co. e . RRORPE
Indiana . . ., . . . .. ... [ LE)]
Caan Qo . 0 0 . o ROVIE
Fayette Co. B .. WaRDHP
Cabson o, L, 0 0 0 0 L KYPNP
Howard Cs. . . . . . . . . WARDEQ
Latirange Co. o WEIDNT
LaPorteCo. . . 0 0 0 © L oL L. RHYV
Moblke Co, . . . . . P WOBTZ
Tippecanoe Co. ., . . . . . . . RULOG
Wiscomsia . . . . . . L 40 . . .. [7058)
Marathon Co, . R9lPS
DAKOTA IXVISION
Minnesota . . . . . .. Ve e e 1430}
Freeboyn Co, o 0 0 0 0 00 L0 L Wkl
MowerCoo 0, 0 L0 WOAZR
MagthDakota . . . .. . ... .. .. N
Sturk Co. WRAAUM
South Dakota . . . . .. .. e e i
Lawrence Ci, WPLVE

271
154

K7
464
fE4

204
X9
944
L3t
&
63
LA

ER]
+3
20y
292
157
149

§32

o
185
14
166
i62
132
850
593

160
%4
76
™
28

7?
n




OELTA DIVISION

Evwsiana . . .. 2L 0 - o £ 23E5)
Sopthwest Ja. . e - .o WaskWw
Webster Parsh . . . ., - . . . 3% 0D
Mississippt . - . - 0 s .- 4 s . . . (D)
Alinery e . . KS5IKR
Raaneville, Prvntm(m e . LWASITB
Harrson Lo, . . Lo JWRSGIR
Hinds (o, & .I.JLksuu Mv[rn L WASED
S Manme o, L e CWASSIM
Teppessee - . . ... . L L Ceoa 291D
AndersonCo. . ., . . WHALY S
Bradley (o . S WAdGOoL
Krstal . e e L WAL
Carter Csy, Lo VHELBD
Uollee, Ir.snklln Las. . . o oRdRGC
¥ BAPHW

. JWB4LAZ

¥ 0o, . - 000 o WEANE
BhosCn. .« oo L WARHGO
Lake, Ubior Cos. o - WB4TPS
Morpan {n N L. WH4KMI
Ouertoa Lo, . 0 0 0 L 0 0 0 oL WHAYS
Fubertson Cu. Lo WALEQA
Rutherford Lo, . . . . . . . . . . WaAdZXY
Sevier {'n. e e e e 4sGH
shelbyta. . . . . . . - L WAOOEG
sullivan Lo, ., . e .. BALKRL
Washington Ca, . . _ | Lo . v . WB4EHK
Weoakley Lo, . . . . . . . L. WARLW

GREAT LAKES DIVISION

Kemtucky - . . . .. . .o . L2040
WistrictUne . . . . . ... . E4UNW
13intrict Four . e . . .. .. . ESUDZ
Ingtoeet Bin. L . e e WAGAGH
Unstrict kight R . ) Lo WRHTQE
District Twelve . ., . . . . . . . WHBHRK
Pistrict fourteen. . . . . . . . . ., WHAFDK
Thstmet Ffteer . . . . L L L S WA4JOSs
instrict Fighteen . . . .. L RIAVX
idistvict Nipeteen . ., , | Lo WBIBO
Michigan . . . . . . .. ... o 41825
Charlevarx, mmet Cos, . . . ., WABAXF
Cawlord Co. . . . WERAPN
Leaesee Ca, e W\RWQII WBRIEK
Kalamazoo e, . . . . 0 0 . . L WABSIV
Letawee Co, . - . . . . . - . WARDVER
NOTHN e .. WHMED
Swathfield . . . . .0 L. KKLUY WHHS
Washtemaw Co, . . . . . | . . REROR
Wavne o, . . . L L - . oo WBBIED
Oho - . . .. Do e e e v . (3055
Alfen, duglaze, Putnam Cos, | . WABMEH
Ashlund, Rwehdand Cos, . . . - CWBHOSH
Belmout, Montae, Noble Uas. . . . . . . . WER)
urrall, Stark Cos. . . . WARMGE
Centrat Ohuo . . . e e, WEERD
Clarkk oo . 0 0, 0 o . L. WRVTIE
L linton, iayette, Eiuz.lll.md Cos, . K&RORY
Colimbany., Mahonine,

Trumbull Cox. ., . . . .. .. WROER

1368
Ae
A
196

w4
i
104

3]
i

466
[

£
Ls0
£4u

i

078
#7
SHk

| 3t
His
19
""I

8
34
1256

H3L
17
04}

bt |
35K
3.y
RRt]

10

aarke, Miami, Shelhy os. . . ., . . WRARW 145
Callia, Faukson, MeigsCns. . . ., . . WRIGW 17
Lireene, Montgowmery,

Pretrde o . . WRILE LA
Hardin, Marton, Wy.mdot(m . . . WRBLDO 104
Harnson, JeftersonCos. . . . . . . . . WRERR 141
Holmes, Wayne g, . L. WERRDOU 9%
Licking Ca. . . . L .. WREDG 13
Nogtheast Olue . - . . . . . . . .. . WBGRG BS1
Narthwest (o . . . . ... . KHLEY 138
Pike.Ross Cos. . . . . . . BN %041 17
Soothwest Okia . . . . . . . . . . WAHCLA 1141

RUDSON DIVISION
Lastern New York . . . . . . . . . a o« (HOSY 1434
Albany Co. Lo s, WA2EAH 613
ulumbia Co, L oL WAesQ 4
Renssclyer{a. . . . oo, WARSRW 39
Rocklamd Co. . . . .. . . . .. .. KXXO 142
Schenectindy Co. . . ... . WIPRY 323
Wster o, . 0 L L WAIWGS @
Wesichester Co . ., . L .. AWAIWL 300
New York City-Longlsland . ., . . . -{2394) 1956
tuotingtan Twp. . . . . . . . WAXCRK 340
kinpsCo. . . . . . . . ., . WAZDICE pi) )
NagsguCo. . . . . 0 . . . L. W"! LK, WiUAL [0
Lheeas Co, . L . . . . W2LXC 43
Ruwchmond Co. . . . . 0 L L L WIVRE L7
Smethtown . . . ., . .. . WHICUB 233
Nurthern New lersey . . . . . . . . . . (954) 411
Bavonne T - A WA21Ir 165
irnglewasod o Co .. WAaCCT 148
Halmdet iwp. . . . . . . .. ... WHIALH 408
Passae . . . . .. . . . . RIKDQ IR
HIDWES I DIVISION

[owa . . . .. e e s e e - 1773) 591
Benton i, . e e oL WARAMD s
Hlackhuwh Ca. | Cor e e e 0. JWARING it
Buepa VistaCo, . . . . . . . .. . KpEVC 44
LinnCa, . ., .. . ... Lo WL 119
StaryCo. . . . L . - L ... WABEYG 4
F | . WABROM 5
fone BA . .. .. 0 . . . KPONM il
Kansas ., . . ... .. P T £ 1.7 976
Fopel . . . ... ... .. .. WABSRR 173
Fone d . 00 0L Lo WARUXI SR
Zaped L. L oL WAPTZW 17
Zone S L L0 L 0oL WMCH ai)
Zome S L L, e WapoUTT iz
Lo iUA e e oL, Wagiel 2
Zone 108 . e ... . . WREHBM wY
Zeme it oL L L .. ..., . ... KpIDD h
Zomel3s . . ., . e . WgETa 41
Missourn . . ... - . . e . N b)) 198
Iehnsan Cn, . ., . . Lo e . EDRIK 151
sshmeCa. . . L . L L, L Lo KBONK

Stone, Taney Cos. . L. L Wadiou 47
Nebraska . . . o v 0 0 e L] 398
Laoester, Safine.

Saunders Cos, . . . . . - - WeWKE EAR
Linculn Ca. e e e WRUXH 132
Seward o, . . e WaDOou 48

NEW ENGLAND DIVISION
Connecticut . . . . . . . . N 25 4 209
Bristol | | s .. .. WIDGL n
Civil Delense Area 3 P ... - - . KIYON -

Communicatinns Yeam 2 . ., ., . .. WAIHYN -

Recognize these guys? WEZRJ (standing} is sending
his Pacific Division Director's SET message while a
visitor is copying the message transmission. {That
sure fooks like ARRL Pres, W2TUK behind the
il
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RTTY played a key role in the Denver, GO area,
WOLRN (now Twelfth Region Net Manager) is
pictured at the South Metro AREC link in the

District 13B Emergency Operating Center.

bastern Massachmsetts . . . . . . . . . 3
MNew Hedtord Aren . . . . . . . . WILE
Mewton | . . . . . . e . WIRM
Morwand . . . KIHRY
Sharon .. WAIMYR
Wellesley L . WaTDMC
Wevmouth . . . . . . . L WATOWO
Wintheap . . . . . L - Lo L WLRE

New Hampshire . . . . . . L L L L. L (3

Relkrap {0, [P . K1VXY
Fockinghain Co. s Co 0 KIRSC
Rhadedsland . . . . . . P e e e e Y
Middletown, Newport,

Portsmouth . e e e e WLk
Western Massachusetts . . . . . . . .. . L.
Rerkshire Co, . WIKZS

NORTHWESTERN DIVISION

ldabo , . . ... Ve e e e s LY.
. WUIMH

Montanza . . . . . . . . . .. 30N

Missocls Co. . O RTIMZ
Fark Cu, WATIER
Silver gow Co. . . . . . ., WATPZD
Oregon . . . . o 0 0 e T )]
Jzckson L, WIHLE, WATSNY
Lake Co. e WATOYC
Washmpton Co. . ., . . .. WATHLLAH)
Washington . . . . . . . .. 0. L LLEGED
Adams Co, . . . L L, VP . OWECTS
BEARS . . e L WTRIW
Challam Co. . S WIYRG
Istand Ca, L WATNOW
KingCa. . . . . . . .. . KTWTG
fewisCo. o 0 L 0 0L L . Wikl
Sutt Juan, ‘»kmzlt

Snuhontish Cas. WYElU
Walla Walla Cr. . WiGVe
Whatcom (o . K7VNE
Yakimatllo. . . . . .. .. . RIVAS

PACIEIC DIVISION
Sacromente Valley . . . . .. . . ., (37T
Saciamente CityfCo. WARHGH/ G
SaeramentaCo. L L L, WRBGKZN
San Joaguin Valley . . . . . . . . . . .. 1
bastern B O, WAGKLY
Tunlumne Co. . -WHeRZL
Santa Clara Valley . ., , . . . . L. (768)
Las Altos, Pala Alto Area . WAASH
L Gatos Area . C . WARYDI
Menlo Park. erwoud( |ty Ared . WoDEl
Munterey Area WREY AM
San Jose Area WANT G
ROANOKE DIVISION

North Carolma . . . ., . L . A5IBY
Atamance (0. WALrTW
Bupcombe Co. Lo e e .. WAAVNY
Bamsyth e, . L . L, . W4IRE
Gulford Co. .. Wéalnl
Lredell Co, WB4QIM
Meckienburg Cu. . CWRACES
Rowan Ca. o RRGHR
WakeCoo - o 0 0 L0 Lo W4I'MN
Virginia - . . . o 0 000 0 1300
Alexandria . . L Lo . W4tk
Afleghany Co. WRARZW
Ashngton CWALLIK

July 1973

514
Ton
138

2RY
16l

6l

133
Jug
146

Al
i3y
62
94
L6
L]

09y
127

T

Avgusta o, . o CWERAKTT
Fsses, Middlcset(m . WAAWQG
Prince William {'o. WB4RDY
Virginia Beach WhEALIWS
Washington Co, Lo WavTY
Area2 .., .. ... . .. R4CPQ
area T 0L L0 Lo WAGEE
Arca 12 . Wdaoo

West Viegina . . . . . . .. . .. . {446)

kerkeley Co . WRARC
Hanenek Ca. . KBORW
Lipshur Ca, . WARNDY

ROCKY MOUNTAIN DIVISION

Colorado . . . . . .. L, Lo . (437
Hent, Crwley, Otero Cos. WOPGX
Buulder. Gilpin Cos. . . RBGIG
Denver-North Metro Area . WOHEP
Llenver-South Metro Ares WARPX )
Laple, Crartiehd. Ptk Con, WARYED
Fl Pasa, Tellet Cos. . . WAGCH
Matfal, Rie Blanca, 8onnt (.0 . WONZL
Pueblo Co. . . . e RREHL

SOUTHEASTERN DIVISION

Alabama . ... L, L, v NEAREy]
Dekalb Ca. W AN
Fetferson Co. . WAGFT
Morgan Co WHANLM
Tuscaluus Co, WBESYH
Georgia . . . . .« .. .. e . . 1248)
Athens Arcy . WARAON

Cherskee Un, e
Northerm Flarida . . ., . 0 L. L 492

Alachua Co, WA4U1 "0
Bay ("o, . Wehsp/4
Bradiotd Co. WHAOMG
Claydo, o 00 0 o0 0L L L WAWHK
{‘siumh . WaCYG
tiuval Co. WALYZF
tean Lo, . WAMO

Orange To. . . WU

Pasuu Cig, . WA4AWEM
Y ulusia Co, CWRANET
Washingtun Co, AN WaikB
Suuthern Floeda . . . . ., ., . c e 2705
Lade Co. . WAYT
Hendry Co. WR4BMR
Hillsbotough o, . 0 L L . WARNF

L WALSS
- WER4ARLL
WALWZE
. YEANTE

(keechohee ('n
Palm Beach o,
Palk €',

S5 Ladde o

SOUTHWESTERN DIVISTON

Arizoma . . . . .. oL L]
Maricopa Co. KZIWH
Pima Co. KINTG

125
N
m

329
ELY
“ar
37
57
Lo

i
Sh
794
136
13n
231
h]|



losAngeles . . . . o oL 0oL L. 195
Area D RACES [T A R
Baldwm Park RACES WoaNRY
b, Sun Gabrred Valley . . . L L WAGIXG
Sun lernando . WABIEL)
Auuth Hav oo WABCY]
Satth Metropolitan . - . . . . . . WBEVYX
W, Lox Apecles . . L ., L. .- KeVGH
%, 8an Gabrel Vailey CWRaLE
Doange . 0 - e (12193
tnva Ca, . WARYWS
Lucerne Yailev . PR
Cirange (o . ReLJA WASTVA, WRaWOIO
Riverade Lo, . . . . . R6CID. KeOkS, WBAYXA
San Bernardinu Ca, ., L . . Kotk
Sanbiege . . ... . . .. . L. L iXTH
Fastern District .. WaNMH
Northern san biego Lo KOHAY
San ego L. L L . Waid]
SantaBatbara . . . . ... . ... 33
Tampae . L L L oL WalLil
Nurthern Santa

Hachare Co. 0 L 0 L L . WRDRO
Satr [.uts Ohispo

Luastal Arez L L L L 0 L L0 L WoaC N
Southern Sunta

Harhara Co L . WAGPEL
Yentura Cosstal Area . KhVBX

WEST GULEF DIVISION

MNorthern Texas . . . v« . o . 0. oL (EEX]}
Corvell o . WASQOY
Hnod, folinsen, Somervell,

fugTanz, Wise Ons, . WAsSLOU
Uklafoma . . . . . . - o0 o o (HEE)
artigld Cto WasZoo
Oklahomy Lo, - WSNL
Payne Lo, WAHY
Tuisa 4o, ESOYT
Southern Vexac . . . . . . L L L, L U5
Rewar Co WSOMH
4 alhotn € u , NRZR]
lett Fraviy Cao, L WIYOK
fettersnn ¢'n WATIW
Vintosi o WaHWY

UANAIMAN DIVISION

Aberta . . . L L 0L 0000 L 1244
Lethbrdee VIERATY
Maritime e e e . . (KW
Labradur, Newlatzidiand ?

18

S9h
4l

435
48
152
UL}
1n
Big
324
i94
i

113
il

%
6l
415
LT

Close eoaperation between EC and Civil Defense 15
exemplified here in Belknap Co., NH. (Jperating
during the SET are: Tilton C.D. Director KIVXX
{left} and EC K1BCS {rightl.

Untanio . . . . L . Lo L L (0 42
tittawa Vv aliey W RPC 17
taranle .. . VEMIN 153
Saskatchewan . . 0 0 L 0 L0 L (L0 0192
Prince Albert,

Nortiern Naskalchew an . VESRO 818
Reewna, Southeastern

Suskalchewan e YFSRIY 138
Saskatuon oL 0 0L 0L L VESH) 7
Sonrthwest Saskatchewan . VESAQ i1s
Triat S . . . S T

And they said . . .

“First time partrcipating in the SET using the
local two-tneter repeater, W4EXTU, Use of the
repeater sure brought out the mobile units." -
(K4GHR, EC Rowan Co., NCY "Still like plan of
lessening load on higher level N'TS nets ~ the locail
and section level is where we need to work on
problems.” - (WAHFU, RM AL) “Toc many peaple
don’t know there s no more P2 - replaced by (),
which . i8 tinquiry ' and should be limited to
traffic nf that nature. SET message writers need to
know how to write messages concisely without
jong words such as ‘participating’ and other pom-
posities . . .7 - (KINHL, TWN Mgy “It was
much, much harder getting people to serve op the
TCC during SET than it was durmg the Christmas
rush, and the reason 8 obvious and valid. Several
penple were not  available because they were
participating in SET at the local, section, region, or
area level and could not take nn more respon-
sibility.” - (KSMAT, TCC Pacific Dir.) ““The naws
medin concept of activating amateurs to come on
frequency for emergency was utilized this year and
proved very effective. 1t aiso helps toward PR
work, We activated over une-half of our par-
ticipants in this manner.” - {VOICA, EC, KM
Newt.-Labr,} *“Emergency power session was a
compiete washout. Net manager fell very inpely
sitting there calling and no teplies. The seven guys
on frequency without emergency power and with
traffic did get the point, however!” . (W9HRY,
YHN Mgr.) “Any net can pass a few pieces of
traffic, taking a long time to Jdo it, and came up
with a big score. Does that measure the im-
provement of u net? [ believe any net in the NTS
should be rated by its efficiency.” - (KPMRI, RM
KS) “Generally a good SET, but there wasn’t
nearly enough traffic tn keep people busy.”™ -
{(VE2AWE, ECN Mgr.) “I see na useful purpose in
sending messages to the SEC stating that ‘I am
participating in the SET.' birst of all, it certainly
does not fit into the pattern of any exercise that is
being conducted; it’s completely ont of context.
Second, [ know from personal observation of one
group whose entire *exercise’ consisted of sending a .
message to the SEC. This was done from normal
home stations with no effort to promote mobile/
poriable operation and no exercise situation.”” -
(WHINT, Asting BC San Diego, CAY “W2MTA (as
MGR, NYS) initiated a scheme with great
merit..he sent TP’s to managers, etc,, concerned,

{Continued on page 81)
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1973 ARRL INTERNATIONAL DX COMPETITION - High-Claimed Scores

Because of poor comditions on phone the
high<clatmed cut-ufl has been lowered 1o SODBK.
The vw vut-oft remains at 1 milHon.

The following are high claimed svores. Read
tdeft to right): total score, multiplier, contauts.
Please don’t ask for DXCC credit based on log

DX -~ PHONE
Single Op.

WASZ (WASRKT, opro
324931 [-102]
FILPE 234 BT0-208-116Y

confirmations until the adjusted scores appear. -

WA IPID

DX - W
Sretgde Un.
KHERS (R2S1L, opr.

W2DXi.

1SE7.900-316-1693

WISEA (KTICA, opr,)

{,463.560-260-19070

HIGAA BT INRI99R964 oy W13.545-305101 %
AMAAGP (WPY VA, oprd Ny
3,972 7 AoRG KRR ‘Jh.kitgw H96, 46-297 1006
KZSJE 1471 RT5-IA5-9625 KHOSIT j
XG1 IBALGU-ITEAERS  qualoy
LUSEFI 3447 N4K-242.4744 WINTE 647, 115 ,,_H_ A4
YPIMY - JI60.3R02454308 ey odp'aT2060. 795
KHRBZE  1L1S.365.230408  wonch  gaviban st
KH&1J 3UKS 53K-243-4233 WIVT L3R 862287, 742
FYAVU - JodLE0RMRA0TS e ﬁ;1=”%§;ﬂ_ ¥
CEIAUW 156002124600 5o 10270235 494
WAEV/VPR 2.811.750.250. 1348 KILPL)3 (W3IGRM, opr)
% : r= ;
SEVILS  ZaB6035.247.3355 ot TAEART. KOG
KHALAR 2487042443072 (o RRH U487 T6
ZSELW  Ledo aDU200-2TR1 yuauna $36.796-134- 765
CTIBH  L335148-197-2626  wipnd 23914947 743
RIRLC {1166.514-213-] K26 Wory 7SR 1. 10K
CIIBG 1L U4,784-1 722141 G e
CPIEL 998 283201165 Multi-Single
DASATA  90) A4215400%7  GWIOBK  1.6K6e 2883441634
KGATBO 886 BSAT58-1071  WIFBY  1,574.496-336-1567
TIZWX THMOTITR1409  KRULR  1L542,500-367-1401
QOA4CEL 123, 160-144-1674 WAIRZE 1,348 JLR4R304.1 479
¥hdvU SUYKEL-| 3K-1449  WROA L 1,272 8702511 690
PIEDE S61.216-15%1 184 WIARR  1.TROBON2IS-[ 200
UA4ATYW 50 54NLT43-1260  WHRMYN ) 0R1,202-2374.1291
e WURXE 160 RU6- 1441078
AN eayys  KBSDR  Un11Sp327%1527
GAANT 1 214.332-196-2295  WagnK (ol S8241 341500
FAKAW  [,447.020-180-26R0  wqupQ w380
LYW LaR.FI4-162-2199  we gy “g[]’zf 0.2 i ]2‘”
LUZDKG  81S006-17441753 ok HOT.876.200-1 198
1RCZN 911,280 302028 3ype 7630555 6 %19
BMWP W4 2751151400 wypwg 753,060 305 524
Mudti-dlelts &j&figRNﬁ ;if;‘l ;42;—?';!121 ?14::
B T XY 205 ~Eale iy
DRIAY b Soa-SIiRe  0I0Ly 52426l 68D
WIVE — PHONF KACER 518160284 681
Single Op, Hulti-Muin
WIRM (KTVPF, upr.) WIAL 5,701,347-531-3579
7,523.486-312-2696  KESEN 4 U6S 1901581785
WHRR 2104.390-3092270 WISEA TAYT AT 11
EATBH (WABLHN, opr.) WARVY 306 AR 201 ¢
0860 409-2THO WAWED 3| e 4R044D0.7414
WIYK (WALILLY, opr.i WIGPE 2 472,000-400-2060
Upb 2, 2TN330- (679 WARRY 2373 246-426-1%57
INELIES THIERRA04I649  WRSDTX 2 429 312057244917
EIVIM  1,314240-29A-1480  WAZATE 2079 768-386-1796
WALCY L TRRB-300-1316 wiMX 1.E04,146-358-1R79
RITHQ 1,159, 14912971301 R 3BW 1.570,408-174-1164

WIGRF (WA4KLER, opr.)

i, 45u J1A-363-1302

SA07 30236 WoRR 1.453.410-270.1795
e e 26 BLOGIVUA 143844 (527
B P oot WOWZD 1394316308150
YVSKL  SATATO0 Thoag43 WGSDR 140.563258- 1732
KHal)  507245607%.3684 REPQL Sldeasa1sat
PUSi polaeinatiaeds WAIRID 2328 3922561 344
IN L Venniagersage MUHK o 1202437.271-1479
EHOIAR  280%.520.256-3300 ‘V“WT“"""’“’} PP rs
GYAVIE V9704462206 wanr | L35 ek anant ded
Falia  [evdaso2idesn WP 1N el die
BROL  (,$52,749-211-2453 38308
852,74 SLRITHGO 0A11-2611417
KPeDR  1,543,750-250-2061 ; Ul oA R 6N 1314
OACEL  [SP4355-208-2477 Lol 9T 708917126
TLWX  1.444,401-228-2121 T AN e (544
SPA0) 1gswnraaoma|ig  WISRX o 10a7.332-280-1244
oy LIRSzl Mudtl-Single
N RARB KIZND  2182,92% 1482062
Ao g WASLES E,vai An6-3472-1641
JAICWZ  1233200-183-0230  WAINRY 1.483.757.240. 1451
GIRMO 1321 S3ranalode  WIFLM  1R95n00.300-1563
UIASE  4,LK1208. L7R-2214  RORBR 8-163
GAMXT TSRRRS-1en193g  WIYD : -302.1377
i19) 1034041-197-1751  WAIRBR JAU064 72941343
OK3¥Y 1007400 §4-1825 &?%‘fv I i“;&; f;g;gg };gj
MeltiSingle WASIME  LUSKI61.2991213
LUIDKG 2548S06-282 0471 WSLUI 103723
SK6CK L8731 K7 WOEG 1,003 4R4-331-1487
WIVE — (W Multr-Mutti
3 5.513 1R
single o t}fﬁ‘i T30 s02740
RINOL 20979003 WEFRY 1034 053452493
W1RPW 'w 6163 WIGPE W0 1752330
RILPL/3  2.404,966-321 i WhANN .
WIYK IWATILD, opr.) WSKFL
1927.007-301.2134  W3GM
WIGKD 1 AZS.47R-1841719  WisK
RITWR 1EDLEOR.343-1751  wHSH
EIVEM 1754784882031  KIBW
WAIRCP  1637.808-298-1832  W3TV
WHAYOJS 1605240-3121715  WARATX

L 149,240 306-1 220

kebYL 1, 108,665-213-)735 3 UE 200340298
WBAYOL  1,095,342-311-1174  wADHM 517.340-3 36- 930
WITML/ 1 482, 290-114-114% K2EL TTRORS-31T- K15
WANCYS 973002871262 WAIATX ToR222294- &N

w-Stravys:

Stolen Equipment

Stolen from zutomaobile in Dayton, Ohio, April
29: Yaesu FT-101, No. 82G12279/CW: 1.6 MHz
and cw filter: Regency HR-2 No. 03.02030 with
erystals for 147 and 146.97/94/91/76/37/34/31/16.
Contact  Bill Grenfell, WaGF, 7216 Valleycrest
Blvd., Aonamdale, VA 22003, "x reward is offered
for information leading to the recovery of equip-
ment,

tm May 14, a4 Regency HR-2, No. 04-D3920
and a 13 digit topuch-tane pad were stolen from 2
car. Coontart Ralph Edmond, 034 Ehelsea, Glen-
dafe, MO 63233,

Collins 7581, No. 967: 7351, No. 11015, hoth
with filters: 3281, No. 5&7; 300L1, No. 128383
S16F power supply: 312B4 speaker. No, S29%3
were stolen from Clanence Wright, K4CDP, 424
Hand Avenue, Ormond Beach, ¥L 32074,

July 1973

Stolen in Chicago from locked car on April 26:
Swan 500, No. 1300821, Contact David Owens,
WOMSK, 1210 N. Valley Lake Dr., Apartment 724,
Schattmbeerg, 1L 60172,

The folowing gear was stolen from Hofstra
University grounds on Long istand, N.Y. between
May 16 and May 21, 1973: Heathkit HW-100, No.
R24-3166; HP-23 power supply, No. R24-3166;
Philmaore field strength meter: On-Line SWR Meter;
caonnecting vables for the zbove. If seen, please
nutify Hofstra University Security Office, Hemp-
steald, NY 11550, tel. no. (516) 560-3457.

The following wguipment way stolen from
WHaERRB, Foundation for the Junior Riind: Irake
TRa sideband transceiver, seriaf 23394 Drake RV 4
Y FO, sertal 15453; Divake AC S power supply, serial
24994, Please notifv the Foundation for the Junior
Blind, Att. Georpe Newbaur, 5300 Angeles Vista
Blvd., Los Angeles CA ‘J\’J043

A (Megy ]-M-""fB ‘%erlal 20132119, was
stolen an April 8, 1973 from Robert A. H__ wii

16813 Briardale Rd., Derwood MD 20750, @
72




Is Prose Listening?

BY JOHN . TROSTER.* WsISQ

HIS I8 THE first time 1 ever heard vou oi

tone. You sick ’er somethin’?"

“Yeah, t'm sick. Marge got her license. I'm
using one a her rigs.”

“Qoooo. Real sorry to hear that. Then how
cume yon was coaching her on the code so good?™

“1 figured if 1 could get hec interested, maybe
she wouldn™t be draggin’ me off to the movies or
play cards ar somethin’ else foulish when them
DX peditions or contests or any of that other good
stuff comes on,”

“You was thinkin® make-believe again.”

“Anyway, she was goofin’ sloag learning theory
and code and learning how to tune the sadto and
all that. T'hen one day, when 1 was doing the
laundry, she gets smart and tunes the receiver off
the regular cw part of the band where | told her to
always listen and copy code . . . and she hears all
them people up there yak-vakin’ un the fone part a
the band.”

“vou never let her listen to fone before?””

“¢artainly not! But when she heard all them
peopie talkin’ with their mouths instead of with
their tingers, that done it. Her code speed jumped
from 3 to 23 wpm in 4 days and she memorized
the entire License Manual theory guestions so good
sour could give ber the last word of the answer and
she’d give vou the yuestion.”

*Just to pet to felk on the radio?”

“it got worst. One day she got ahold of QST
before 1 got a vhance tn rip out Lou Moreau’s
dungerous XY 1. column. Of course, she saw all that
Yi gossip and them YL fotos. "How long has all
them liherated XYLs been in there tatking and 1
didn't know about 1t?’ she wanis to know, This
could be terrible if she finds out about them X¥Ls:
so 1 tell her that Lou really only writes about the
Woman’s Atxiliary that goes to the OM con-
ventions aud takes side bus frips to museums und

¥R2 Belbrook Wway, Atherton, CA 94025,

ST BURNED MY
TONGUE A LITTLE
WHEN THEM @OLP

INLAYS MELTED *

80

monuments and tastes wine and stuff while the
(Ms conduct important convention meetings.”

“Yeah, we gotta watch out for them liberated
XYLs. No telling what they might do.”

“Hah, don’t worry about Marge. She can’t do
nothin, Anyway, she went streight for the General
ticket since the Nowvices don't have any talk space
on the diat, she says.””

“¥gu sure taught her good.™

“I didn’t eat nothin’ but cheese samiches for
days after she got her ticket. I was too busy
hookin’ up Al her new 2 kW rigs to do mueh
couking. Actually, | spent about half the time
replacing burned out parts in them transmitters
intil she learned how to tune “em right.”

“She’s got more than one rig?”’

“[isten Charlie, she’s got rigs and mikes all over
the room. She changes bands by just punching a
different mike button. ot afl the mrkes wolor
coded to the right rig. She says it lnoks prettier
that way.™

)k yeah? Sounds to me like she's got the oid
ow OM all bamboaozled weth all that nifty stuff.”

“Look Charlie, she don’t know a thing what
she's doing! 1 hooked ft all nup for her. | oughta
know.”

“Sure hope yvou're right., How does she get
out?™

“Weil, she started out DXing. And considering [
oaly put her up a couple a dipoles, she was getting
out pretty good. Then one day she heard one
them YL nets . . .and | think I'm saved. Maybe
she'll stick right there with them gals and chatter.
But wouldn’t va know it . . . one a them gals
asked her to smake 2 fone patch . . . then. But
Charlie . . . she’s got one on every rig now! You
beteha.™

“HEyen oy 677

“Even on 2. Anyway, she begins to make all
these patches all aver the couatry . . . but she
forgets to make ‘em collect, Then she hegins to
make friends with these land-line people strung
across the 1,8, uf A. and now she calls ‘em up just
to se¢ how they’re comin’ along.”

“Maybe there’s a amateur land-line license you
could get to save vz all them fone bills.™

“Well, things started getting really had then.
First she made me move my ald Super Skyrider
and 210 TNT rig vut to the gurage. Then when I
was out of town for a couple or weeks, she finally
Jecided that absolutely she just got to get a beam.
%o she hires this fella to plant a4 135 foof
self-supporting push-button tower in the hack
vard . . . complete with a stack af th-element
vupis on il hands.”

“She oughta get out real good. I told ya she’d
get even.”

“She satd she didn't want to tear up her rose
garden, so she had this fella plant the tower right
where 1 had my old 15 wmeter heam . . . r&-
member the une with the fishing pole elements?
well, the fefla stuck her tower right between them
ild fishin® pole efements so's 1 can’t armstrong my
beam no more. [E's frozen on due south forever.”

QST for



“Youll be top sig in Easter Island.™

“That done it. T was gonna get even with ker.
S0 one day when she was out for a few hours, |
clumb the tower and tied in a gamma match to her
135-foot tower to make me a dandy DX vertical.
Then when she wasn’t on the air, 1 could just clip
ost the old rig and I’'m in BIG business. Well, when
i was up there, I yot to thinking. Maybe 1°d just
¢limb on up the rest of the way to the top of the
tower and . . . get this . . . ’d really get even
with her. I'd short out them yagi driven elements
up there, And that’s what I done!”

“Now yvou're thinking. But boy, I wouldn’t
want to be wround your shack when she finds out
what you been up to.””

“So | fired up the old Super Skyrider and TNT,
and Charlie, { was hearing and working that good
DX stuff like 1 never knew existed before, 1 got so
excited that | . . . ahhkhhh . . . didn’t hear her
come home. But she did come home il right . . .
and headed right for her rig like usual. A&nd
then . . . she punched one 4 them buttons.”

“You was still clipped on to that vert , . | all
them kws??7”

“Every last one a them came z flyin®, The oid
TNT exploded. Glass, bakelite, Fahnestock clips,
everything plastered all over the garage walls, That
copper tubing coil . . . uncoiled like a ratflesnake
and zip . . . right through the front tire of my
Madel A. And my great old faithful Super Skyrider

solid carbon. Yep, even the ARRL museum
won't take it.”

“At least vou didn’t get hurt.”

“Wealll, | had the cans on . . . and it burned
my tongue a little when them gold inlavs melted
aut. But I'm a cw fella, s0% it don’t matter much. }
ain’t telling Marge, but I'm gonna turn in the gold
o a new receiver.”

“What happened to her rig?”’

“She never missed a syllable.””

“You better watch out. She wmusf know you
was up to somethin® over there,”

“As a matter of fact, Charlie, T am getting king
a worried. When T went to tear Lou’s column outa
QST this month, it was already tore out. 11l betcha
she squirreled it away. Nah, what can Marge de?
She don’t know nothin'.”

"I dunno, you beiter keep vour eyes open. Lou

might get them XYLs all stirred up . . . might
even  demand their own separate bands, ‘er
sumthin®.”

“Naw, Charlie. ] think I got her this time. When
she went out this morning, | opened up her
20-meter rig and wrapped a little condenser across
the VFO. The way [ figure it, she's gonna be ahoui
ten kc lower than she thinks she is. So when she
starts calling that early evening DX, she’s gonna
wind up outside the band. And ¥ got the phone
number of the FCC monitoring station right here
and as soon as she hits the button 1*m gonna dial
the FCC and report a female U.S. of A, vuice
outside the band and please issue an immediate
pink slip that takes her ticket awavy for two
vears . . . haw!”

“Two years? For outa the band?™

It ain't being out a the band - it’s what she’s
gonna tell the inspector when she sends the pink
slip back thai ought to be good for the fwo
years . . . maybe more. Anyway Charlie, | gotta
switch back to her 20-meter rig and make sure |
got it tuned up and ready to trap her good.”

“You're on 20,

“1 got the blue mike . . . I'm on 15 ..,

abhhh . . . aint . . .7

“You're color blind. You're on 20.*

“The blue mike is supposed to be ., . . I
hooked it up myself yesterday . . . it always was
before . . . unless . . . she — naw, she don’t
know how . .. to . ., ahhhhh, Charlie . . .

You copying me ouiside the . . . .ahhhhh . . .
ban . . .ba ., 27

“Yeuh, I was kinda wonderin® how come you
was calling me down there outside the band. But
then ! heard maybe the FCC was gonna widen the

fone bands. so [ thought maybe they done it

already.”
“They dida’t do it soon enough . . .
akthh . . . have ] heen signing my call?”

"“Oh yeah, you been doing that real loud and
legal. Gond sig.™”

"You think maybe Prose is listening?*

“He's always listening . . . and maybe Lou is

listening now too.™ .
@57

SET

wherein he requested holding off all Q-type traffic
for the duration of Saturday . . . preventing it
trom tlooding a declared disaster area in WNY
{Operation Slick). Works great, and I believe we
should use it in actual emergencies.” . (W2FR,
ZRN Mgr.) “The repeaters are extremnely
valuable.... A separate fuli-time control station on
each repeater frequency being used in an emer-
gency is essential.” - (WSGRG, EC Northeast OH)
“We were very busy all day Saturday, but were
looking for traffic to help keep the frequency open
Sunday. I think that SE'T should he reduced to just
one day.” - (W8HTQ/4, EC Jeffersan Co., KY)
“The words *TEST MESSAGE’ at the beginning of

{Continued from page 78)

Mississippi is back on the SET map and the guys
pictured here helped. In a combined etfort, mem-
bers of North and South Monroe Co. AREC groups
that participated include {standing, from left)
WALSIM, WASBZTQ and KEIKB; {seated)
WBSGUD, WEDAT and W5QQP,
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the text were understnod under QRM conditions
to he ‘TEXT OF MESSAGE, und were not
included in the messages relaved for CD and ARC
in two instances, I strongly suggest "SIMULATED
TRAFFIC® or some similar phrase be adopted.’ -
(WS0QIV, EC Pavne Co., OK) “The breakdown in




an emergency is at the section level, not area or
region. A structured operation for two' days like
this just isn’t the answer. We had traffic on RN6
for two or fhree days after the SET . . .

{WeLRU, RN6 Mgr.) **Things were certainly much
yuieter for the traffickers this yvear . . . There
seemed to be fewer groups operating, and many of
them were “only going through the motions,’ The
emergency power session was very realistic when jt
steuck, without warening, in the midst of a2 session
already in progress. Only 4 stations were able to
check in, again demonstrating the lack of ‘emer-
gency-powered stations.” - (WA2FVH, PAM NNI).
“3IRN was entirely spontaneously conducted with

no prior assignments or commitments from any net
member. 1 feel that this vear's SET was highly
successful. It also ranks as one of the best to my
knowledge.” - (W3NEM, 3RN Mgr.) “Not enough
traffic; not enough confusion: mot enough in-
experienced operatoss trying to  handle
traffic . . .»" - (W3ILOS, WPA Mgr.) “The drill was
considered successful, with puarticipation better
than expected, however, weak spots were noted
where improvement is needed, 1t’s quite apparent
we need SET to keep us from backsliding to the
point where we could not furnish communications
should there be a real emergency.” - (WSAEC, FC
Berkeiey Co., WV) =]

NEW
BOOKS

RCA Designer’s Handbook, Solid-State Power Cir-
cuits, Series SP-52, by RCA, Somepville, NJ.
Hardbound edition, 6-1f4 x 9-1/4 inches. Price
$7.50. 698 pages, including index.

Most solid-state text honks treat oniv one or
two kinds of device, are written at a technical level
somewhat bevond the comprehension of many
radio  amateurs, and contain myriad pages of
equations. Furthermore, such publications deal
substantially with electronics circuits not directly
applicable o communications eyuipment. Many
books which are comparable in scope and page
count to this RCA publication cost upwards of
$15.

It is refreshing to scan the pages of this book
and note  plain-language explanations of how
diodes, bipolar transistors, unijunction {ransistors
and friacs are manufactured and used. Twenty
chapters are devoted to theory and application of
the afprementioned devices in power handling
vireuits from dc to microwaves,

Practical examples of working circuits sre given
throughout the book, complete with parts values
and operating conditions, There ure circuits for af
amplifiers, nurrow- and wide-band f amplifiers,
microwave oscillators, dc power supplies, motor-
speed controls and automeotive ignition systems.
Considerable emphasis is placed an proper of
network design for solid-state amplifiers {iinear or
Class ), and Smith charts are vontained m the
pages as alds to network design.

A-m, fm and ssb modulation technigues are
discussed, and a section is devoted to selecting the
proper transistor for a given application. Addi-
tional practical information is supplied relative to
stahilization of bf amplifiers. Thermal con-
stderations are treated in depth, ottering guidelines
for heat-sink selection.

It is this reviewer’s firm vonviction that no
amateur sulid-state enthusiast/builder should be
without this book. It picks up where the Hand-
hooks feave off, and tells the story in terms that
any licensed amateur should be able to understand.
- WICER

Television Enterference Mangpal, by B. Puestley,
G3JGO, published by The Radia Society of Great
Britain, 35 Doughty 5i., Loundon, WCIN 2AE
iEngland). Paperback, 6 x § inches, 35U pages, piice
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&) pence. Available in [L.S.A. from Comtec Books,
Greenville, NH (3048, price §3.00.

While TV is no jonger a major ham headache in
the LISA, it apparently remains a problem i Great
Britain, If any amateur in the States has 2 serious
TVI problem, we strongly recommend acquiring a
copy of this publication,

AN phases of television interference are treated
in  comprehensive  detail, even including in-
formation on Hi-Fi interference. The book is
Mustrated with pienty of vircuits for harmonic
suppression, traps, and filters.

Methods for detecting harmonic leakage fram
transmitters are described, along with details for
TVi-free transmitter design. Seme of the methods
for harmonic suppression have been given liftle
circulation in.this country.

The only problem for amateurs in the United
States and Canada using this publication are the
television «<bhannel relationships. ‘The television
channel allocations in Europe are different than
those on this continent. However, this i not a
serious problem when using the bonk to cure
harmonic problems. One needs oniy to keep in
mind the dJdifferernce in channel allocations.

We cannot help but give this hook a four-star
rating. it is well-written, easy to understand, and
certainly should be of help to any amateur with a
TVI problen. — WIICP

e Stravs L

Ham’s Life Saved by Repeater

Berge, WB6(OSH was injured fn a serious
accident March 31, and he probably owes his lite
to the fact that he was carrving 4 one-watt
two-metet fm vig with him af the time. While digging
on his grape farm near Sanger, he dislodged = large
concrete slab which fell on him, breaking his pelvis
and causing serious internal injuries. Pinned utider
the concrete at the battom of a four foot hole, he
calied tor belp thru the local repeater. Local hams
working on comimunications tor the telethon an-
swered his call and sent an ambulunce and equip-
mertt to get him out from under the concrete, At
the time of this writing, be is still being taken care
of 4t Fresno Community Hospital, [Thx fresno
ARC Bkip/f

WNSGTQ’s definition of a heptode is a mod
frog!

QST for



The Origin of

Amateur Radio*

This little story, from the journal of
our sister society in Spain, shows that
bam problems — and bumor - are
pretry much universal,

BY VICENTE GASPAR HUELBES,** EA4EX

HERE IS NO tack of people who maintain that

the term “‘radio™ is only an aceonym for the
Spanish phrase ruide o domicilio (house noise),
This is incorrect, hawever, since radic was stmply
derived from the word radio, which meuns radic.

At the present time it is just exactly 110 years
since radio had not vet heen invented. The radio
atnateurs of those days, as now, held club meet-
ings, but they were ircitated and bored since they
could say nothing about International Morse Code,
transistors, DX, or about anything at all. Actually,
they just met in order to hope; they anxiously read
all the literature in the hope that there would be an
announcement of the invention of radio. They had
a few radio parts but, as they could not be used in
any application, their hopes and Jegires were
frustrated. There were some who had an aptitude
for playing musical instruments and so they got
together and formed bands. That was the origin of
the ham bands. They listened to conversations like
this:

“I wish radio would be invented,"

“Why

“Well, so 1| could call CQ.”

“On what frequency?”

“Well, on a frequency on which a QS0 s in
progress, so as to be sure | am in the band.”

One guy went so far #s to construct a plug-in
tank coil but, a5 he had nothing to plug it into, he
eventually went berserk and smashed it to bits. Ten
years later he vonstructed a transmitier whose tube
filaments were heated by oil burners. Obviously,
the waves came out black and mixed with smoke.
Such waves had the advantage of being perfectiy
visible, so that one could see what happened to
them during periods of had propagation. On the
other hand, any place these waves managed fo
reach was immediately blacked out: besides, they
smelled like the devil, The disappointed ham oance
again went berserk and smashed the oil-burning
transmitter,

Thus things went. At rare intervals, an encour-
aging event would take place, such as the invention
of the lamp bulb by a man named Ofile. This news
was received with great jubilation by the hams,
although it represented only a side-product of
electricity, which had not vet heen discovered, But
it could not be denied that # was at least
something, aund it created an atmosphere of hope.

Discovery!

But now things were about to happen. It went
like this: tt occurred ta one of the younger, tmore

* From the magarine Revista de Radio, Union
de Radioaficionados Espanoles (URE),

** Translated from the Spanish by Keith 8.
Williams, W6DTY, 355 Kast Laurel 5t., Oxnaxd,
CA 93030

Tuly 1973

testless, of the hamns to insert his fingers into an
outlet sucket, and he was knocked to the floor by
a very handsome jolt. Surprised by the' phenome-
non, he consuited a jolt specialist, who told him
that sort of thing could be expected ta happen in
such a case and that the jolt was caused by some
kind of current. In that way it was discovered that
what outlet sockets provided was electric current.
Electricity was discovered! This was just what the
hats needed, Since then, of course, outlet snckets
have been very much sought after, since they are of
¢normous utility,

Once it was known where to obtain electric
current, events followed one another with dizzying
speed. Pliers, insulating tape, electric meters, legal
restrictions, and equipment malfunctions were
rapidly invented.

The first transmitier to be operated from
electricity was not long in appearing, but was so
limited in power that it could not be heard by
tmore than one receiver at a time. [f more than one
receiver was turned on, nobaody eould hear any-
thing at all, Later on they were able to perfect and
build transmitters thut could be heard by up to five
receivers af once. There was a newly rich guy who
had two receivers, since he could afford them but,
as he received two-fifths of all the signals from any
one transmitter, he was called a band hog.

From those days to the present time, equip-
ment has bheen continually improved until i has
reached the marvelous state of perfection we know
today. To demonstrate this to a non-heliever, |
recently made a schedule with my hrother {at an
hiour agreeable to him) te illustrate with what ease
a radio conversation could be maintained between
Madrid and Albacete. And, at the uppointed hour,
my brother came up on the air calling me. But
three fellow hams with more power than I had beaf
me to it, and he answered them, Many calls were
made, the transmitter was soundly kicked, three
microphones were checked out at each af five
separate positions, the antenna was inspected, the
frequency was changed twice to elude a broadeast
station, propagation conditions went sour and,
after two hours, we had to leave off without having
exchanged a single word with my brother. [BEE]

‘ ARE ALL
METAL PARTS
PROTRUDING

THROUGH PANELS
GIDUNDED

.
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In the Publ:c Interest, Convenence, Necessztz .n...

CONDUCTED BY GEORGE HART.* WINIM

FALSE ALARMS

( CCASIONALLY WE GET A “PHONEY™ alert,

and evervbody gets all excited while detaus are
sought after. Usually, as available details unfold,
the plausibility of the emergency fades und the
sitpation normalizes before emergency operation is
extensively committed. Aside from some slight
meonvemence and o considerable amount of in-
dignation on the patt of those affected, no harm is
done,

Back through the years, there have been many
such situations. They are nothing new. Soine fecl
that our zociety @ pettmp sicker and that the
frequency of such happenings is increusing, Maybe
su, but we know of no statistics to sepport this:
the writer remembers a great wmany of them,
including the Orson Welles™s "War ot the Wozlds™
sware in 1940, Some have suggested a procedure for
checking befare alerting nets or emergency orgait-
zations when an alaym is sounded.

Any fire o police department will tell yon that
it receives as many fulse alarms gs it does reul ones,
mayhbe more. Ln most cases, the procedure is to go
on the assumption that the alarm is genuine and
legitimate. If time iy wasted in checking, Lives can
be lost. (On the nther hand, when an alarm is found
to be false, there is then time to conduct further
investigation to determing who was responsible and
ta devise wavs ta reduce the number of false alerts.
For those that are sccidental, institution of cor-
rective procedures. For those that are deliberate,
collection aad presentfation of facts to authorities
who can prosecute.

But such proceduge shiould came after the exact
siatus of the emergency has been determined, not
hetore v during it. Understand, we aye not

+Communications Manager, ARRL.

suggesting that details pertinent to the cinergency
situation should not he collected at the time. The
more details, the better, but for the zake of aiding,
abetting and speeding assistance or relief, not for
the sake purely of establishing authenticity of the
emergency itself.

We recall an incident many years ago of a weak
cw signal that popped up on 75 meter phone,
claiming to be from an uverturned car which had
plunged off the highway Jdown an embankment.
The uperator claimed he was pinned under the
wretkage, alone and badly injured, needed help. He
was rather vague as to his exact location, but gave a
raute number and the name of a nearby town.

The uperator who received this signal romedi-
ately notified state police and they promised a
prompt investigation. Meunwhile, contact was
raintained with the stricken party by a number of
amateurs who collected on the frequency. the ow
signal fransmitied seldom, then only for short
times, giving only verv vague information. Some of
the participants became skeptical, but most were
vonvinced they were participating in a rescue
which would save a life. Hours passed, as the
impromptu net maintained its vigil, trving to
mantain contact with the weak cw signal, warning
off intruding vasual stations, The weak signal soon
disappeared, and speculation was that the car
battery had died or the victim had passed out,
Bventually the state police reported that they had
cavered every inch of several miles of the highway
in the vicinity mentioned, found no trace of such
an incident. Many amateurs still hung around,
hoping to catch another vontact with the supposed
wictim, but it was a futile vigil. Nothing was ever
hesrd further on the matter, and it became obvious
that it was a houx, perpetrated by unknown person
ot persons for reasons, if any. known only to
themselves,

‘Those amateurs participating were most em-
harrassed, and most likely the state police were a

BDuring March the Miami Valley FM Agsn. assisted
lacal agencies in the search for a drowned fireman
fsee Public Service Diary). Their communications
van was used as the command post. KBGKH is at
the controls.
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The Eastern NY EC dinner meeting in Kingston, NY on Apr. 7 was the scene for a gathering of some of
the ENY officials. Pictured on the iett (1. to r.}l are Hudson Div. Director K2SJO, SCM K2SJIN and SEC
W2URP. On the right, {standing, I. to r.) ECs W2HO, WA2SRW, K2CX0, W2PKY, WA2EAH and

(kneelingl WA2WGS and WB2DXM {AEC),

tittle annoyed, although probably used to such
things, But the amatewrs involved deserved com-
mendation, not condemnation. They responded
promptly and decisively, on the assumption that
the call for help was a genuine vne. Thev could
hardly have dope uotherwise. To await definite
authentication of some kind could have meant the
life uf a bleeding accident victim. Most hoaxes are
devised to retain the flavor of possibility, so that
those wishing to help will continue their abortive
effarts. We have no alternative but to exert the
maximum effort until or unless it becomes obvious
that there is no real emergency, We are communi-
catars, Let those from whom or to whom we
eomamunicate be the ultimate judges as to whether
the communications we landle are genuine or
hagus. This is not our function, - WINJM

Public Service Diary
Because of blizzard conditions on Jan. B9 and
2729, Clavton, NM, was withont felephone service
and had intermittent power service. WBSDAT
operated from home and mobile handling health
and welfare messages. Sixteen other amateurs
asyisted. - (WASRQS, EC Hansiord Co., TX)

During the SET. a tomado touched down in
Orlando, FL, at 1240 on lan. 28, W4RHE/mobile
alerted EC W4UJL who called Orange Co. c.d. and
Assistant  EC  WA4WSO. Within minutes an
¢murgency net was established nsing the WB4QEL
repeater. At Red Cross Headquarters, W4UIL
provided the only communications into the dis-
aster ares for the Red Cross. WAPAO reported
damage in the Jisaster area. KAHTZ/mabile
assisted WaRHE and 'W4PAD at the Red Cross
command post, WAWGR activated the Orange Co.
FOC and W4YS0 activated the Winter Park EOC.
The net was secured at 1200, Jan, 29, afier normal
eommunications had been restored. Twentv-one
amateurs participated, Since the Kissimmes-St,
Cloud area suffered similar damage from a tornado,
W4SPX/mobile was sent to the area to supply
communications to Orlando. - (W4UIL, EC Orange
Ca,, VLY

On March 10 and two subsequent weekends,
the Miami Valley ¥M Assn. provided communi-
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cations assistance to the Miamisburg, OH, Fire
Department, Red Cross and Dayton suburban fire
and rescue departments during a search for u
drowned fireman. The club repeater, WBBCQK,
was used with the MVEMA van which was used as
4 vommand post with links to several agencies,
Facilities of the WARPLZ repeater were used to
request suppties. manpower and coordinate activi-
ties. A total of 24 amateurs provided about 76
fhours of gervice, - (WEKKE)

At 0113 GMT on Mar. 15, HKi1BSR called into
the Intercontinental Amateur Traffic Net reporting
that the Colombian Naval Base at Cartagena had
lost contact with a vesset in distress hetween
Colombia 2nd Panama. The information was
relaved by WA4BOZ and KZI5ML to Albronk AFRB,
CZ. WA3RCN located HK3COC who, assisted hy
HK3CLX and HK3UU, acted as interpreter and
eoordinator between US and Colombian authori-
ties. Several other amateurs assisted under poor
band conditions. - (WaBOZ)

Lring profonged heuavy rainfall in Chattan-
ooga, TN, W&WHG called the Chattanooga Tri-
State ¥M Agsn. Emergency Net at 0800 on Mar,
16, WB4UDX, at the Red CUross building, was NC'§
using the WB4KILO repeater. The club provided
communications from disaster relief centers to
ARC teadguarters, Kas KTC YET and WASMVR
set up in Jasper and South Pittsburg and K4BPE
assisted from Catoosa Co., GA. Mobiles reported
water feveis as the Tennessee River crested 7 feet
above flood level, and assisted officials in evacu-
ation of threatened areps. Mobiles at the shelters
handled many health and welfare messages. On
Mar. 18, the club made flood damage reports to
the Hed Crass. The net secured at 1700, after 58

hours of operation. An account of the club’s
parficipation was read into the Congressional

Record on Apr, 30, - (WA4MVR)

On Mar. 28, WB4JOY/mobile came upon a bad
zocident. Via 2 metess, he contacted K4UMD who
called police and awnbulance. Help arrived shortly
after the call. - {(K4AQZ}

When a tornado touched down in ¥Fairfax Co.,
VA, on Apr. I, the Northern Virginia Radio Club
station at the Red Cross Chapter House, WAPAY,
was  activated using the WB4QFP repeater.

88

S et aaw AT T Wl i e 8 e} Pta

e e A T PN ) P8t B KR 2 ==



WB4UKA and WB4SPZ, both mobile, went to the
seene with Red Cross persoonel to handle com-
munications back to W4PAY until normal service
was restored. - (WA4PBG, SEC VA)

High water in the Mississippi River caused a
levee to break flooding West Alion, MO, and pearly
flooding Grafton, IL. Memhers of Egyptian Radio
Club’s Mobile Emergency Clorps and  others
supplied communications for c.d. and Red C'raoss in
continuous effort from Apr, 2 to Apr. 7 using the
WOALU T.-meter repeater. Forty-eight amateurs
took part, - (WOY ZE)

In Baton Rouge, LA on Apr. 4, WASBDX had
severk chest pains while in QSO with WASQRBO.
WASOBO called the police. WBSBKE was listening
and asked for WASBDK's location. He arrived at
the scene with the police and took the heart-attack
victim to the hospital. WASQBO notified the
victim’s father, WASBDI, and wife. - (WASBDI)

On Apr. 13, WALLREK/1 reported z highway
accident in Dennis, MA, via WIVAK repeater.
State police were alerted and arrived at the site
within minutes. - fWAIMKP)

Public Service Honor Roll April 1973

his listing i available o amateurs, whose public service
performance during the menth indicated gqualities 1ar 30 ar
miere tofal points in the nine cateporics brlow, aa wpurted to
their SUM. A delireation of the puints pwirded For each
function is given m the citepory ey at the end oi the Honny
Foll listing. Please nute maxtnum points for cach catepory.
Thrse wking tewer than 43 points are Jisted with point
tatais noly.

Culegory (1) (20 (35 140 {5} (o) (70 (8 0
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WolYY i 6 12 12 A 33

WRRCSH T2 TU N T GO P 4%
WAIAYC . 44 KAUNW 3y WN3SZD . 34
WHIERX . 44 WSGHF . . 39 W3YA .o
WAZPIL . 44 WML M WAU0 T
KIMHO . 44 hVBALI4 WOWBSIML . 3
WAINCR . 34 WNPGYR N0 WHAVEY . 4
WAZTY . 44 WEEHTD . . P WRYBY . . 34
WRSLHW . 44 WRQHOX . 3v  WATROD | M4
KSMAT . . 44 VI3AWE . 39 KIWWR |, M4
KSYTA . . 44 WVEIDPO . v WHBRALU . 34
WIDAN . 44 VEWEWD BOWABE[W 24

WHEHSZ . 44 VPWIN . 3 WesKRL . 3

WABVYRB . 44 VIIGT ., v WeRRR iq
YEILRG . 44 WR4AERS 3N Welw . M
VISGIG . 44 WRRREL 0 38 WAAYLROQ | 34
VEISR . . 44 KRMLO . . W VEIOYR 4
WABVRID 431 RIMVD 37 VEIDVE i
WAGTHC 33 EIKNF .M VEIBRHE . 4
WASYRM - 42 WEBASQA . 3T WAL | 34
WolGE . . 42 WOINE ¥ WA4BXT . 33

KoLK . . 42 WAKNOQ*® 37 WRSDRK | 33

Wakzne . 42 K9UDP . 37T WRIBXK . . 13
WHOOT . 42 WA4IOS | 3w WARLLLU |, 22
WILEE . . 41 WRAMXI . 3 EXVOD . 32

WaRnex o 41 WIWALRYS oo gAMOoP . 0

WalQZH . WHOIMR in WRAWXX . R
Wit(H C4i WNBGOL ; WaNIL B B
WhaARR . 81t WALKVE Waira W h
WolTa . . du WAINLD WHAPGK 32
WATTRY . Ju WAVED/4 WROZVEC 32
BISKE . . 1 WeInp WhKIGY 22
WILIRG . . W Wi VEIASE 32
w2bR . WEAHCK 3 waCh . L Wt
WH2LEN 79 WRIVIS MW . 9
WARUE M0 WICR . M WASZHEN B
wiLos oW WAGHY W OWASRKH . 3
WINEM . By WASOLA . 4 WsaABQ ., A

WaRtDT . . 30

Nenotes mulbinperator siation.

Catepore Kev. (11 Checking it v« nets, 1 point esch
12) Checking mto phone/R1TY nets. | pont eschy ¢4y NCE
cn onets, 3 pomts eachy idy NCS phone!RTTY nets, 3 pointx
cuchy 154 Perfurming assigned liatson. 3 points each; oy Legal
phone patchas, | point eachy ¢7) Making BPE, 3 points
repardiess o traffic toraly 48 Handling cinetgency teaffie
directly with a dicaster aiea, 1 pomt pach messaee; (9
Sorving as net manaeer tor entire moath, § points
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Communications for the March of Dimes Annual
Walk-A-Thon, held in the San Jose {CA) area on
Mar. 11, was provided hy members of the Santa
Clara Valley VHF Relay Society using the
WBBOQS repeater. KGIAG, shown here, was com-
munications chairman for the event.

A plea for drugs for a young teukemia victim in
Boguta, Colombia, was heard by WB2GYD at 2330
on Apr. 16, YS1RDL acted as interpreter and
HK4CZZ/W2 called the hospital in Bogota to
corroborate the need for drugs. WBIGYT) calied
the Heaith Service and they arranged for the drugs
te be flown to Bogota the following morning. -
(WBZGYD)

AREC members were mobilized to aid Red
Cross in operations reguired by flooding in the
Milwankee (W1} area, Apr. 21-22, Thirty-seven
amatenrs participated, - (KOKJIT, EC Mitwankee
Cu., WD

A tornado struck s school in Sumner, MS, on
Apr. 24 injuring 38 people. KS3 BWW UBL and
WASVOR relayed factual reports and adminis-
tration traffic to c.d. in Jackson. Information was
aupplied to the weather service by KSMWR via
State ¢.d. - (WASFIT, SEC M&)

On Apr. 2526, several tornsdoes and hail
severely damaged power and phone service in the
Houston and Bavtown, TX, area. Twenty-five
amateurs provided commumications befween
Bavtown and Houston and lHaison to Harris Co.
Sheritf Dept. and Texas Dept. of Public Safety.
Operation began at 2200 and secured at 0430 the
following day. - (WASABA, EC Harris Co., TX)

A munition train exploded in Roseville, CA, on
Apr 28, Red Cross efforts were aided by members
of the Mi. Vaca Repezater Club going to shelters
und reporting conditions to officials. - (Golden
Gate Chapter, Red Cross)

On Apr. 29, VE15H Jearned that assistance was
needed in the flood-stricken Fredericton, NB, area.
He contacted VEIACA in Moncton to gather
eguipment and personnel. YEISH and VEINTU
arrived in the effected area and linked relief boats
ard barges with base station VEIAVA, Requests
for relief operators, egquipment and welfare
messages  were relaved to VE1ACA  through
VE1ANW, VEISH and-VEINT were relieved late
the following day by VEls AHM DK WT. The
Fredericton ARC, Loyalist City ARC and Maritime
VHYE Assu, were represented in (he operation. -
{(VEISH)

Asgsistant  EC
communications

WBGSR was asked to set up
between a  rock  festival at

The “OZK" Arkansas CW Tratfic Net picnic was
held in North Little Rock on Apr. 29 with 80
amateurs present. Four of those present are shown
here. Left to right are: WBSFDP, PAM; WABVWH,
SCM; WAWHN, Delta Diviston  Director; and
WHELS, RM,
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Chippewa Lake (OH) and nearby towns. On May 5,
one of the participants lxcerated a finger requiring
stitches and parertal  permission, WABETX
contacted WBBKFUI va the Stark Co. Six Meter
Emergency Net who catled  the parents.
(WABETX, Ass™t. S5CM OH)

On May 6, WAPPHD spotted an accident 21
miles south of Cuba, NM, and reported it to the
Sottthern Amateur Radio Service on 40 meters.
WsSOWY  directed WASVDV to determine the
emergency need, WASVDYV advised that the Texas
Dept. of Public Safety had been asked to notify
New Mexico authorities. Within 30 minutes,
WAT7PHD reported that palice and ambulance had
arrived, - (KSRVY

At 1800 May 10, the Stark Co. Six Meter
Emergency Net was alerted to possible tornado
conditions i northern Ohio. Contact was main-
tained with the Akron-Canton Airport weather
bureau using the 2-meter fm RACES link. Ama-
teurs throughout northeastern Chio were utilized
t0 spot the storms and confirm that they were
tornadoes, The net secorsd at 0100 May 1. -
(WABETX, Ass’t. SCM OH)

On May 12, WCQE heard a ship sending SO5.
He called WOQAU wiie vopied the distress message
indicating that the ship was on fire. WOQAU called
Richards-Gebaur AFB Communications Station
andd they notified the Coast Gtard who sent rescne
ships to the crippled ship in the Caribbean Sea. -
(W@GQAT)




RARASS POUNDERS LEAGUFE
Winners oi BPY. Certificates for April Trafhic

Calf L g ford Rel. et Lol
Wwicur Ll L »in nl ing
WAPYAY . . 128 497 45 452 1159
WOWY R . i) 48K 130 358 131
WIFEX LY 4ln 35 ke 454
KBUNK o188 | L I A57
WHWhT . . 1T 1 Inib 5% Hd
WASLLL . . 428 I8% £ 34 i)
WARMCR . . 13 i 2y % (Z54
WAVR -1 & T3 12 Bh¥
BETEY . . . L 323 20 - aid
rebivie 0 Znfl 1KY 59 ]
WASCL .. L 2R w? #x 25 Sl6
WHAFMN . . 40 242 Ha d ERLt
EARNP . . 03 153 24K i b3V
WaRRY . . . 34 40 m2 7 51k
BPL tor [UY or nre arpnations-plus-deliveries

W4KEFC . . 27T KbUYK 1l W2OE g

WECLU L M WBAZMEK 124 WNIPOY L R

WABAUX . la7  WASMLE 124 WN3ISZD . 102

waldrdl 44 KOHDP 115 WEIADW L La]

WNAGVR . 111
WERSLIN 104

WNRGQL . 144 WAISQO o

Moare- T han-One Orperatar Station

WIALL 131
YVHIUNIMaro (05

KPL Medallions (see July, 1968 37, p. 4% have heen
ararded 1o the following amciteurs since fast mauth™s listings.
WaAIMER, WAIZRYD, R4bAC, WH4AUBD, %A4WQU,
WalTA, WHAHUP, WRGAH], ‘WEAAXW, WNJLSL,
WARTH,

The RPT is open to all pmudeurs in the timted States,
Canada and L8, pussessions why tepurt o their 5084 4
niessgpe inbal of S0 or 4 sum ot vngmations and delivery
pomts at [UY ar mare for any calendar mouth. All messages
must be handled on wamteur ficquencies within 48 hours of
(eucapt o standard ARRA form.

Thirty-eight SEC reports were veceived for
April listing 11,041 AREC members. That's four
more reports than last month but two fewer than
Feh, April 12 saw 37 reports covering [2,507
members. Membership has been hovering around
the 11K mark for some time now. Haw about an
upswing? This month, British Columhia and
Missouri join the list of reported sectians. Sections
reporting: Alta, BC, Conn, EBay, ENY, EMass,
Kans, Ky, LA, Mar, Mich, Miss, Mo, Mont, Nebr,
MNev, NFla, NTex, Ohin, Okla, Org, Oreg, V.
BDgo, SBar, SCV. Sask, Shhak, Sbla, STex, fenn,
Utah, Va, Wagh, WVa, Whass, WNY, WPa,

Traffic Talk
Mo amateur is required to handle traffic.
Howuever, once a message is accepted, either from
another amateur for relay or delivery or from a

third party for amateur origination, it is the
responsibility of the amateur to route the messuge

to its destination with a4 maximum of dispatch.
Whenever difficulties in the handling of a particular
message are encountered, the originating station
should be serviced,

A service uessage should be opriginated under
any of the following conditions: (1} when a
message is received which contains insufficient
daddress for delivery and no information can he
oblained from the telephone baok or directory
assistance. (Insufficient address is determined by
the station attempting delivery, not by a relaying
station who may fhink the address is not suf-
ficient.) {2) when 4 message is received with some
parts warbled, making Jelivery impossible or im-
practical. i3} whenever there it a long delay in
relaying or delivering a message. (4) whenever
handling instructions reyuest a service message. (3)
if there ure any other inquiries concerning the
status of a particular message.

A service message s sent in standard ARRL
form just like any other message. [t it costomary to
use the proword SERVICE or prosign 8VC pre-
ceding the number of the message. Service or yve is
not appropriate ag the check of the roessage; the
check should indicate the svumber of words 1n the
text, not the ntature of the traffic, Service messages
are always sent {o the station of origin, using the
same precedence us the message it services,

It is most embarrassing to offer to originawe
traffic for someone and later have him ask you
why his message was never delivered. If vou have
received a service message, you can explain the
cract circurustances, Without service mmformation,
vou can only make guesses and excuses: excuses
which seldom impress others of the communi-
cations capabilities of amateur radio. Don’t just
forget it, service it — WA IFCM

National T'raffic System Vor the second time
this wvear, all three area nets reported 100%
representation. Good show! WAGMLE has issued
st arnsual CAN certificates to WBAWCM, W5GIIP,
WESFDP, WIWAH/ 5, VE4RO; 2nd annuals to Kgs
AZI DDA MRE; and 4rd annupals to W40GG,
WSQU, WIODND, WOZHN, WAQIAW. W2FR sez it
looks like 100 representation is gettin’ to be a
habit in 2ZRN! Third annual 2RN certificates were
carned by W2FZK, KIRX0Q, WB2LZN and 4th
annuals by WA2ICU and WBAVER, Interest in
D2IRN is increasing and things shaping up well
reporis WAZRYE. W3INEM indicates that 3RN has
a few ops that are handling liaison and NCS jobs,
They are afl new and young ops but they are good.
I34RN is plagued by poor band conditions on hoth
40 and 75 meters. WAYEED submits his first 9RN
report and plans to sliminate some of the dupli-
cations in the function roster by recruiting frgm
the tanks. VE3AWE is pleased with increasing
activity from VE1- and VE2 land an ECN.

{Continued on page 1149)

Three Emergency Ceordinators who were active in the Simulated Emergency are pictured. At the iett s
WATADW, EC Josephing Co., OR; center is WAIMYK, EC for Sharon, MA; and WAEBJTB, EC Prentiss
Co., MS, on the right. The 1973 SET results appear elsewhere in this issue,

Fho




Ha ppenings {Continued from page 100)

To: Chief, Safety & Special
Radio Servicez Bureau

PETITION FOR POSTPONEMENT
OF EFFECTIVE DATE

The American Radio Relay League, fncors
porated, by its General Counsel, respectfully re-
guests that the date for complete implementation
of the rules pertaining to repeater stations ie the
Amateur Radio Service, adopted by the Report
and Order released September 8, 1972, in Docket
No. 18803, 37 FCC 2d 225, 25 RR 2d 1663, be
extended from June 30, 1973, to October 30,
1973,

In support whereof, the following is respect.
fully submitted:

1. After an extensive and comprehensive rule
making proceeding extending over a period of two
and a half vears, the Commission issued on
September 8, 1972, a Report and Order adopling
rules and policies for the licensing and operation of
amateur repeater stations, kn paragraph 23, ithe
Commission said as follows:

“Existing remotely controlled stations may

continue to operate under their current author-

izations until midnight local time June 30,

1973, or until the expiration date of their

license, whichever occurs first.*

In a Public Motice released Qectober 6, 1972
(Mimeo 90785), the Commission advised that
*|a] pplications for station license modification
filed after Apcil 30, 1973, way not be processed in
time to permit continuity of operation® after June
30, 1973, That Public Notice also stated that all
repeater applications filed after October 17, 1972,
must comply with the new rules and that all
repeaters authorized as the reswlt of an application
filed prior to OQctober 17, 1972, “‘must comply by
ne later than June 30, 1973,

2. The new rules require the submission of-

information and material never before required of
applicants in the Amateur Radio Service. As a
result, many questions arose as fo just what muost
be submitted with the applications. From time io
time, the Commission issued clarifying carmments
and instructions to some prospective and actual
applicants. As evidenee of the [ack of under-
standing as to what is desired, an estimated 90% of
all applications filed by April 30, 1973, were
returned for further information and some were

returned a second time. Upon leutning of the
return of applications filed well before Apeil 30th,
others delayed the filing of applications until after
that date in a good faith effort to submit so
complete an  application that it would not bhe
returned for more information, The end result has
been such z deluge of applications that full
compliance by many existing repeaters simply
cannot be achieved by the deadline of June 30th.
Thus, many repeaters now providing a most essen-
tial public service, particularly in emergency situa-
tions involving safety of life and property, will be
torced to suspend operation at midnight local time
on June 30, 1973, even though some or most will
have received their new licenses because they
cannot modify their operations to fully satisfy the
new rules,

3. Fhe fact that some existing repeater opera-
tors did not meet the April 30tk target date for
submission of their applications should not have
the practical effect of closing down repeaters
operating under authorizations issued pursuant ta
applications filed prior to October 17, 1972, After
all, it must be remembered that the new rules (1)
are complex when compared to the other rules for
the Amatewr Radio Service, (2) involve use of
technigtres never hefore required of amateurs, and
{3) raised many questions for which answers were
not readily and quickly available. it also must be
remembered that all of the work must he per-
formed by amateurs during their spare time,
usually on weekends, and at their own expense. To
rigidly apply deadlines as iy done in the commereial
services would be most unrealistic in the amateur
service.,

4. Almost without exception, existing repeater
operators have made a good faith effort to meet
the target dates and to comply with the new rules.
Under the circumstances, it is cespectfully sub.
mitted that the public interest, convenience and
necessity will be served most effectively by the
grant of the relatively brief postponement re-
quested herein.

Wherefare, the premises considerad, it is re-
spectfully requested that the June 30, 1973 date
set forth in the Report and Order in Docket No,
18803 be extended to Octaber 30, 1973,

Respectiully submitted,
THH AMERICAN RADIO RELAY
LEAGUE, INCORFPORATED
By Robert M. Boath, Jt.
Ite General Counsel
May 30, 1973

LR

e dtrays g

Gelebrating their 21st wedding anniversary with a
jump high above Lake Elsinore in Southern
California are Lolly (WEMAW) and Zeke (WGEQQ)
Lenn, Wonder which has the 2 meter walkie talkie?
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Correspondence

The publishers of 8T nssume no responsthility for atatements made herein by correspondenta,

CORRECTION

®  Thank van for the report on the Nicaragua
Christmas disaster activities. I am afraid that due to
an tnadvertent transposifion of call leiters in my
ietter report, i may be responsible fur failure to
give credit to Rill Criswell, YNI1TC, fur his very
extansive and valughle assistance. His activities
were important i successtul handling of emer-
gency  messages between the I 5. State De-
partment Disaster Task Force in Washington, 13.C.

und the Embassy and Nicaragus oificials, - Bilt
Hudgins, W3Y'Y, Washingron, I).C.

TOPPER
®  YSes, [ can top WeGUM's  thirty-pine

membership certificates (Strays, Page 34, April
(8T}, with a total of forty-four, not counting two
uplicates tor one yeuar. Earliest date is Octaber 4,
1929, — rifene Hubpell, WORERIIIWTDI, Scotisdale,
AZ

FEES

® ke, Happenings of the Month, page 94, May
O8T, 1 feel that it the FCC is going to continue
these high fees, they should ut least be apen on
Saterday for amateur exams. Most of us lose a half
day of work ar schonl taking the exam. - Harold
K. Pearson, WOMOM, Bupiale Grove, 1L

A NEW BREED?

®  Rebellious thinking seems to be comtbygious. I
refer, of course, tu the growing opposition to the
new 8o czlled pepeater rules and the repeater group
which vows to renain in operation even it they are
unable to comply with the regulations. The re-
peater has bred a type of vperation previously
unknown to amateur radio; domination of its
channel. it is of no avail to complain, the rules are
now @ tact and will remain. Unless a tnaster
frequency plan is accepted and coordinated on at
least a regional scale the riles wifl get tougher. §
think amateurs can meet the challenge and develop
the repeater svstem that will eliminate the need for
control operators and ease the restrictions. — Figrry
E. Wilking, WA3STTEY, ex-WB4PHZ, WREW AM &
M, Warsaw, 1N

JEDITOR’S NOTE: Please see “Repeater News”
eisewhere in this issue. A master plan 5 accepted
and coordinated throughout the United States.
There are regional coordinators in most parts of
the country which help new repeaters in frequency
selection, With very few exceptions, the majority
of repeater owners are ceooperating with each
other. What 1s maost important is that amatenrs can
waork out thetr own problems, without federal
intervention, ]

A SECURE FEELING
® At about midnight on Tuesday, 3 April 1973,
while on & passage from Russell, New Zealand to
Yomga we encountered gale force winds and hove

the hoat to. Shortly thereatfter the tiller broke and
a4 few hours later the rudder carried away. We were
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near the Star of Bengal reefs of the Kermadec
{slands, sbout 250 miles northeast of New “4ealand.

Barfier, while woing from Rarotaoga to New
Zealand, we had established schedules with several
New Zeaiand amateurs, and upon leaving Russell,
we reestablished these schedules. Shortly after the
rudder carried away we were able to contact
ZLIBHQ and ZL4IE and advise them of the
sitnation. While there was no immediate danger to
the yacht, we were not sure just what could be
dene, These amatewrs, as well a5 ZL1AIR and
others, stood by us on schedule until we made port
in Auckland under jury rig.

It is a great teeling of security to know that
friends are ready to assist in cuse of dapger and
storm.,

We wish also to ucknowiedge the assistance of
K3NPVY who relayed messages to our famuly in
Virginia on this vceasion,

Tt is our considered opinion that an amateur
radio set on board a croising yacht is one of the
most valuable things one can have. — fh. 8 [.
Seaton., K4OR[MM, Master, Yacht Que (Coisa,
Auckiand, New Zealand

0OST COVERS
®  The April Q8T has a man on the cuver, Again.
{ have Deen reading ()87 as man and boy for
nigh on forty years. In all that time the February
and March 19773 issgas werefare the only time (87T
fras run YLs on the cover two fssues in succession.
I bet it shook up Peterborough.
XY Ls forever? . Mike Fern,
Angeles, (4

WABOWT, Los

THE GIL CARTOONS

®  Playboy does it, Fyguive does it and even
A4 D does it, sov why not a compilation of GIL%
curtonns?

1 didn*t climb ahnard until the late 40°s but can
remember learning much about the mysteries of
our hobby trom that monthly circumstance that
found Jeeves holding vate the end of a 900 font
fong wire, or carrving some six tons of gear on his
hack for his Master’s Field Day . . . or the
lightning bolts, black eyes, mobile rigs, etc.. that
somehow needed just his towch . . . and the
mastery of (f tn work. Perhaps the sale of 2
memorial issue to that fine illustrator and ham
veuld be apphed to same worthwhile display or
memorial within the Headquarters; 1 miss his
contributions . . . and 1'm certamn thany others
do. - Herbert M. Rosenthal, Lt Col, USAF,
WeoC, Stitwell, K8

BOOST FOR BEGINNERS

® just a short note telling vou how nuch i
enjoved A Primer bnr Novices™ by fargaret 3.
Knerter, WROBEM, heginning in the April issue,

| hape this is unly one of many series items in
future 875 As 2 Novice veaching for the General
ticket this really hits home. | almost became a
dropout until [ read her article.
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Keep this type of tale coming, OMs. — Hugh C.
Bryant, WNSGLZ, Azle, TX

®  (Congratulations to yvou for finally helping the
Novices and would be Novices through WBRBEMs
story. 1 liked the article so much I'm going to the
library to get her first one which appeared in
February 71 QST Will give both to my son Mike,
12 years old, who now koaows the code afphabet
andd is studving the License Manual for his Novice
test. - B C. MacDonald, Jr., WAPWWS, St Louis,
MO

A CANADIAN VIEW

®  Having been an active Canadian amatewr for

g over 6 years amd heing issued with the call sign
NCSBR in 19326, later VESBR and VETBR, | an
keenly aware of the past history of amateur radio
and all the struggles that took place over the years
in the effort to preserve our place in society,

The very survival of amateur radio as we know
it today iz due entirely to the collective efforts of
both Canadian and &5 amateurs through the
instrument of the ARRL,

The ARRL provides our only coordinated
representation to both Governments, and in turp
our only weapon in fighting for our position in the
international forem.

The policy of the ARRL hag been very
democratic, and the Canadian  Division of the
League has nevertomy knowledge been dictated to
by the 1.8, headquarters Division.

With comman cultures and langoage and the
Waorld’s longest uwafortified border the Canadian
and 1.8, amateurs have little or nothing to create
differcnces or friction between the two groups.
Standing together as a common block we may
reasonably hope that our chances of maintaining
and improving the amateurs’ privileges and stature
<« an international basis are good.

1 personally see no reason why we should
expect the U.S. amateur to operate in a phone
band more restricted than the Canadian. I also feel
that general conditions on the 75-meter phone
band particularly have only improved since the
.5, band was extended and we now find nurselves
enjoying contacts with hams all over the [J.5.
which did not happen when we huddled together
in vur own litile part of the spectrum.

In wonclusion | feel very strongly that every
North American amatenr awes it to himself, and to
the avocation that he now enjoys, to belong to and
support the ARRL as the only estahlished and
proven instrument that can insure the survival of
our ideals, - A. J. Spilsbury, VETBR, Vancouver,
R.C., Canada

UNUSUAL EFFECT

®  Having recently returned from an extended
vacation abroad and being out of touch with the
happenings in amateur radio during that time (8
months), [ have been inundated by the amount of
proposed and passed legislation issued by the FCC.
As usual, I am generalty in complete support of
vour petitions, and appreciate the complete cover-
age of the issues in Q57"

One item 1 wonder about, however, is yvour
statement in respomse to Docket 19555 that '"No
responsible person ever has contended that the
generation, transmission and propagation of radio

signals have any effect
upon
19772, page 79.) Some things it is very difficult to
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. the environment.” {QST, December,

praove at present. Perhaps such a contention should
e s classified.

In 1969-1970, while flying from Alameda Naval
Adr Station, we experienced a phenomenon which |
calfed the Bay Area Effect. Basically, it occurred
that while fiying over the San Francisco Bay area,
there  was sufficient ambient electromagnetic
radiation to defeat the squelch circuits in our
aircraft communications receivers every time we
flew into the area. Depending upon undefined
individual receiver characteristics, often this “white
interference™ was bad enough to hamper com-
munication on the selected frequency even though
there was no other intended transmission at the
same time on any freguency within 10 Milz (This
was determined by analvring frequency assign-
ments in the uhf aircraft band for the area.).

While this discussion concerns the effects of
ambient clectrimagnetic radiation on a device
intended for processing radiated signals, the
hypothetical extremes might be worthy of study.
Perhaps some responsible person s currently
preparing a study which will refule o prove your
statement, { tend to apree with what you said. but
at this time, who really knows? — I E. Thompson,
KSOTII8, Laguna Beach, CA

SWEATY PALMS

®  Just 2 word of appreciation for the hilarious
and amusing arficle hy Jloel M. Rose, WBGOE,
entitled “‘Sweaty FPalms at the Qid Federal
Ruilding,” on page 66 of Aptil @87,

I think this is one of the funniest. vet true o
life, articles I've read for 3 long time! Having gone
through this experience about two years ago, 1
could re-live it all over sgain except, this time, it
was funny!

The anly thing 1 thought Joel might have added
to the article was a word or two concerning broken
pencil leads!

Maybe vou can persuade Mr. Rose to write
another similar article on the subject of that first
QRQ! ~ Rodney H. Burk, WBEIIGE, Casstown, OH

®  (ongratvlations to WRGOE on his excellent
article  “Sweaty  Palms at the 1d Federal
Building,” His story had me recalling the time 1
took my General test, with sweaty palms of
course! A last moment glance at the 'wld License
Marnual had helped me answer several guestions on
filters. There always seems to he some kind of
know-it-all at the FCC office. But 1 warn Novices
and heginners, pay no heed or else, Neil
Higashida, WRaK XO, Mission Hills, CA

PUBLIC SERVICE

®  Thanks for the ARRL Puhlic Service Award. |
am not normally a DX chaser, or a certificate
huater. but the receipt of 20 unsolicited award
such as this is deeply apprectated. | feel that we
must seive every opportunity of performing public
service in order to foster and pramate the image of
the Radio Amateur in the public eve, and shall
continuwe to do so whenever ppportunity offers. —
L. Cotin Curtis, VE7BMK, Kamioops, B.C., Cinada

FEEDBACK

On page 102, May Cuorrespondence From
Members, K2QBV's call was inadvertently listed as
W20BY. Our apologies to OM Kornreich.
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GERMANY EXPANDS 160-METER BAND

At the request of the Deutscher Amateur Radio
Club, the telecommunivation authority of ihe
Federal Republic of Germany bas shanged the
160-meter amateur aHocation from [825-1835 to
[R15-i835 kHz. af the sume time deleting «
littte-nsed segment at 1985-1992 kHz. The wb
sub-band remains 1832-1835 kHz.

Amateur aperation on {60 meters in Furope is
permitted only in certain countries, by a fooinafe
to the I'TU Radio Repulations. The maximum
input power permitted isx 10 watts in order to
minimize the possibility of interference to the
fixed and mobile services, which have priority in
Region 1.

NEW PREFIX FOR NORWEGIAN NOVICES

As mentioned in this column tor April Norway
has joined the growing list of countries which
permit their youth to take pagt in amateur radio
avtivities by acquiring Novice licenses The Norsk
Radio Relae {.iga announces that the call sign
prefix for this new class of license is LB,

in other news from Norway, the tslecom-
munication authority has authorized for the first
time the use of RTTY. slow-scan television, and
vht tepeaters on 4 routine basiy. The maximum
power input permitted in Norway is 600 waits.

ANNIVERSARIES

Several pational amateur radio sovieties mark
impartant anniversaries this year:

The Guavaquil Radro Club warked its [iftieth
apniversary on May .

The Liga Colombiana de Radio Aficionados is
ceiebrating its foriieth anniversary hy sponsoring
the HE Contest on July 21-22 (see page 117, June
L8

The Readio Club Urugnavo is also sponsoring u
vontest fo mark its 40th vear, the American
Contest on August 19, Participation is lunited to

amateurs in North and South America; details are
in “Operating Events” this month,

UNOFFICIAL “WELCOMING CENTER™
FOR FOREIGN AMATEURS VISITING
NEW YORK CITY

One of the many satisfactions of amatenr radio
is, when traveling, the chance to meet people with
the yame idess and prevecupations. George and Eva
Pataki, WB2ZAOC and WA2BAV, know this well;
they have traveled cxtensively themseives and have
enjoyed many times the hospitality of hams
OVETSERS,

Horeign amateurs often come to New York and
wish to meet the local hams, In order to help them,
the Patakis have established a “Welcoming Center”
for foreign anateurs visiting New Yourk City,
Usually an amateur planning to visit will write
them in advance, and then will telephone us soon
4% he arrives in town. i the visitor has » reciprocal
uperating perinit, he way operate thew staton. He
will also be treated to sightseeing tours, visits to
local radio clubs or stores, or perhaps to infarmal
gathezings of local hams,

The Patakis’ address is 34-24 7Toth Street,
Jackson Heights, NY 11372 USA. They urge hams
in other cities, in the U.8. and abroad, to organize
and publicize similar efforts to make visiting
foreign amateurs feel welcome when they visit.

DX OPERATING NOTES

Reciprocal Operating

{Bold face type indicates changes since last Jist.)
tnited States reciprocal operating agreements
exist ownly with: Argentina, Australia, Austria,
Barbados, Belgium, Bolivia, Brazil, (anada, Chile,
Colombia, Costa Riea, Dominican Republic, Ecua-
dor, ¥l Salvador, Fijl, Finland, trance¥, Cermany,
Guatemala, Guyana, Honduras, India, Indonesia,
Ireland, Israel, lamaica, Kuwait, [ uxembourg,
Monace, Netherlands*, New Zealand, Nicaragua,
Norway, Panama, Paraguay, Peru, Portugal, Sierra

Earty wisitors to WB2AQC's New VYork City
“Welcoming Center’’ included {seated; HIBVMS,
ex-0OEIGWW, and HIBFAL; {standing)
WA2RZO/ex-HH2DF, HIZLMG, WB2VAE,
WB2AQC, GISKR, and JATANE.
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At its triennial meeting in Santiago, Chile in April,
the Union Interamericans de Radioaficionadons —
[ARY Regivn 2 elected an Executive Committee
expanded to seven members, here shown with
IARLU  president W@DX. (L} VE3C), WoDX,
CE3ABZ, XEICCP, W2TUK, OA4AV, HPIND,
and YVEBPG. A total of tourteen national amatesr
societies in the Americas were represented at the
conference,

Leone, Swaden, Switzerland, Trinidad and Taobago,
United Kingdom*, Uruguay, and Venerzuela. Sev-
eral other toreign countries grant FCC licensees
amateur radio operating privileges on a courtesy
buasis: write 4 RRL headquarters for details.

Canada has reciprocity with: Belgivm, Brazil,
Pominica, Dominican Republic, Ecuador, ¥rance,
Germany, Guatemala, Jsrael, Luxembourg, Mexico,
Netherlands, Nicaragua, Norway, Peru, Fortugal,
Panama, Senegal, Sweden, Switzerland, U.5., Ury-
guay, Venezuela, and Commonweslth countries.

Third-Party Restrictions

Messages and ather communications — and then
only if not impartant enough ta justify use of the
regular international communications facilities —
may be handled by U.S. radio amateurs on behalf
of third parties only with amateurs in the following
countries, **  Argentina, Harbados (only US. sta-
tions /BF), Bolivia, Brazil, Canada, Chile, C'olom-
bia, Costa  Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Greenland (XP calls onlv),
CGuatemala, Guovana, Haiti, Honduras, Israel,
Jordan, i.iberia, Mexico, Nicaragua, Panama,
Pataguay, Peru, Trinidad & Tobagoe, Uruguay and
Venezuely, Permissible prefixes: UK UM CO CP CX
EL HC HH HI HK HP HR JY LU 0A Y TG 11
VE VO W or K/BP XE XPYN YS YV ZP 4X 47
BR und 9Y4. Canadian hams may handle these
same type third-party messages with amateurs in
Bolivia, Chile, Custa Rica, Dominican Repubiic, E1

Salvador, Honduras, 1srael, Mexico, Peru, irinidad
& Tobago, 115, aud Venezuela. Permissible pre-
fixes are; CE CPHIHR KOA TEW XE vS vv 4X
274 and 9Y¥4.

DX Restrictions

Amateur licensees are warned that international
communications are limited by the following noti-
fications of foreign vountries made ta the ITU
under the provisinns in Article 41 of the leneva
(1959 Conference,

The Diirector CGeneral of the Posts and Tele-
graphs Department of Vietnam huas notified the
ITU that there is ne abjection to communications
between amateur stations in other countries and
XVSAC, However, communication with nther ama-
teur stations in Vietnam (XV ur 3W8) is forbidden,
Canadian amateurs may not commuvicate with
Cyprus, <ahon, Iraq, Pakistan, Turkey, Khmer
Republic {except XUI1AA), Vietnam, Libya, and
Yemen. Prefixes to be avoided by Canadians are
APTA TR XU XV ¥ 72C4 3W8 4W 54,

* Agreement includes overseas entities,

**By special apreements, third-party traffic is
also permissible with amatetrs in Australia and the
Federal Republic of Germany for traffic regurding
amateur satellites, with 4ULLTU, and with per-
sonnel of Project Hope in Jamaica. fUE‘FM'_—_]
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. The schoongr Bowdoin, finally oft for the
Arctie, has Don Mix, TS, aboard as radio opera-
tor, with the letest gear designed and donated by
Zenith (and others). A weekly news story will be
trapsmitted; ARRL members are asked to copy it
and deliver to lagal papers sa the public may have
news of this expedition,

. . . This could be culled the “filter’ issue. F. 5.
Detlenbaugh has an extensive treatise on such
networks. complete with curves of the perfor-
mance of many designs. Technical Editor Kruse
deeries keving thumps, and describes a number of
filters to aveid this annoving characteristic. There
is also & wavetrap design to minimize inferterence,
espacially from nearby broadeast stations.

.. WWYVY of Bustans, in Washington, will soon

July 1973

transmit some standard frequencies so that ama-
teurs may calibrate their wavemeters, Caution: use
tonsest possible coupling, to avoid overload!

. Mora regulatory problems {*twas ever thus!).
A Hoover conference in Mareh brought ruimerous
attacks from broadcasters on the informal (and
tiberal) amateur wavelength assignments previously
enjoyed. We are eut back fo 220 meters as the top
wave, so that 150 te 220 meters is the entire
(though still  informal) amateur spectrum.
Attempts to impose evening quiet hours oan afl
ampatenrs  were  finally  beaten back by ARRL
efforts, and a voluntary system nccepted.

. HSeveral pages are devoted to instruction on
learning the cade, complete with code practice unit
circuits, Even then the concept of aural recognition
and “dits and dahs™ was usedd,

{Continued on page i 1.3)
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California — The Tri-Counties Council of Ama-
teur Radio Club’s 1st Annual B-B-(Q Hamfest is
Sunday, July 22, at the Union il Orcutt Hill
Pienic Grounds, hwy, 10} between Los Alamos
and Hanta Maria. 10 AM to 4 PM. Swap sessions,
ductions, etc. A Hanta Maria type B-B-() plus beans,
toasted bread and coffee is ut 1 PM. Bring a dish
for pot-luck such ax, salad, pickles, cake, pie, ete.
Advance reservations necessary., Adults $2.350;
children under (2 $1.2%, For info write: Ticket
Chairman, D. Paul Gagnon, WAGDEL, {791 Hedon
ireie, Camarillo CA 93010,

1linois — The Quad-Co. Amateur Radio Club’s
{ath Annoal Hamfest of the “Breakfast Club™ is
Suly 14, 15 at Terry Park /4 mile aast of Palmyra.
All othet grouns are invited to meet at the hamlbest,
giving prior notice to the hamfest committee,
Saturday night dancing and movies. Bring a hasket
lunch. Sandwiches and soft drinks available. Mobile
talk-in on 3973 kHz from noon Sat. to 11 AM Sun.
CGames, contests, golfing and fishung, Hring your
swap gear. Camping facilities Iri. afternoon uniil
Mon. morning. Pre-registration until July 4, $1;
$1.50 at gate, Write “Hamfest” ¢fo Quad-Co ARC,
Box 81, Chatham 1L 62629,

Hlinois ~ The Six Meter Club of Chicago's 16th
Annual Picoic and Hamfest is Sunday, Aupgust S at
the branktort Picnic Grove, | mile north of US.
30 on U.8. 45 krankfort, Food and drink available.
Swap n’ Shop section provided. Advanee tickets
$1.50; at gate $2. For fickets and info contact Val
Heltwig, K4ZWV, 3420 South oDth Court, Cicern
L 60650,

Iffinois - The Hamfesters Radin Club’s 39th
Annual Hamfest is Sunday, August 12 at Santa Fe
Park, ¢ 15t and Wolf Rd., Willow Springs 11..

Hlinois ~ The Shawnee Amateur Radio
Association hamfest is August 12 at Riverside Park,
Murphyshore. For info. write: SARA, 502 W,
Kenicott, Carbondale 11, 62901,

Indiana — 'The Wabash Valley Amateur Kadio
Association’s 26th  Annual Hamtest and VHE
Pienie i Sunday, fuly 29, Hegistration 9 AM. Free
bingo games for XYLs at 1 PM, Regstration $1.50
or 4 for $5. Vendors must register, Talk-in on
52.525 und 146.94. The VHF Picnic is at Turkey
Run State Park near Marshall on IN 47. Camp-
grounds, plaverounds and scenie trails. Free coffee
and donuts for early arrivers,

Kansas — The Kansas Nebraska Radio Club’s
22nd Annual Hamfest is Sunday, August 5 at the
Moose Bldg.,, £13 W. Sth St., Concordia. Regis-
tration 9 AM. Mobile talk-in on 3920 kHz and on
14694 or 94- 34 repeater. Hring your favorite
covered dish, free soft drinks. Swap tables.

Minnesota -~ St. Cloud Amateur Radio Club’s
Hamfest is Sunday, August 12 at Sauk Rapids
Municipal Park, Sauk Rapids. Registration $1 rain
ur shine, Refreshments, games, gear swap, ete. For
info. write: Gary and lLolly Loomis, Box (03,
Clear Lake MN.

Missouri The Zero-Reaters ARC Annual
Hamfest is Awagust 5, Washington Mo, Ham
Avction, large trader row, entertainment for XYL

94

and children. St. Louis ARC Ham of the Year
Award., Missouri Army MARS Meeting. Write
dero-Beaters Arc, Box 24, Dutzow MO 63342 for
tickets and details,

Missouri — T'he Anpual Hambutchers Net Picnic
is at the Park i Boonewille, Mo., july 21 and 22,
Music and dancing un Saturday night, free to all,
Sunday, usual registrations, get togethers, eyeballs.
4 cuverad dish dioner. Registration $1.25. Herhert
M. Peery, WPGQR, Net Mgy,

Montana — The 39th Annual Glacier Waterton
Hamftest is Jluly 20-22 at Somers, Hams attend
from Canasla, ldaho, Montana and k. Washington.
Contact WATIQS for details,

Nebraska The Central Nebraska Amatenr
Radio lub’s Annual Steak fry is at Victoria
Springs State Park on Sunday, July 29, Regis-
tration 53 for persons over 7. Bring vour own fable
serviee, For early acrivers a weiner roast and
cempfire Sing Song is Saturday evening and a
pancake breakfast Sunday meorning. Contact a club
member during a net or send advance registration:
WARLWK, Box 34, Miburn NE «8857.

New Jersey — The Knight Raiders VHF Club’s
7th Annuai Hamfest is at 10 AM Saturday, August
11 at the ¥YM/YMHA Camp, Hifle Camp Rd., W,
Paterson. Gigantic flea market, auction, swimming
and boating, pieni¢ tables and B-B-Q pits available. .
Contests, door prizes, displavs. refreshments will
be available, Navy MARS meeting. Talk-in .94 fm,
14591 a-m und 50,200 ssb. Tickets $1 advance:
$1.50 at door, Children under 12 free, bor info
untd tickets write: Knight Raiders ¥HE Club, Ine.
PO Box 1054, Passaic NJ 07055,

North Carolina — The Uary Amateur Radio
Club’s Swapfest s Saturday, July 2f, ! PM, at the
Cary Lions Club shefter. Rain or shine; nn admis-
sion; talk in un 146.94 and 3913, Further info
from K4FBG.

Ontario — The Annual Convention of the Radio
Society of Ontario i8 August 17-19 at Queens
University, Kingston, Ontario. R.8.0.. (LARVF.
and ARRL Forums, technical forums, banguet,
demanstrations. Jdisplays, prizes, social events are
the highlights of a e¢omplete program.
Accomodation at Vietoria Hall (on Campus) and a
tratier park s located at nearby Lake Ontarip Park.
Cheek the () Net™ nightly {3790 kHz 2230
CGMT) for details or write Kingston ARC, PO Box
1402, Kingston QN Canada.

Pennsylvania — The Two Rivers Hamfest is
Sunday, July 22 at the Green Valley Volunteer
Fire Station off the E. Pittsburgh-McKeesport
Blvd. For info write: Ed Rottman, WA3SPHY, 1034
Hustan Dr., West Mifflin PA 15122,

Pepnsylvania ~ The 36th Annual Hamfest of
the sSouth Hills Brass Pounders and Modulators is
Sunday, August § from noon ‘til dusk at St (Clair
Beach, MceMurray (§ mi. south of Mt. Lebanon on
Rt. £9), Swap n' Shop, pienic space tfor the family,
mobile chack in on 9.0 Tickets $1.50; 32 at gate.
For info and tickets write: Lou Cowan, 26 Graper
Sireet, Pittsburgh PA 15227

Pennsylvania — The Mt. Atry VHF Radio Club'’s
iPack Rats) 18th Annual family «ay and picnie,
sunday August 12 (rain date Aug. 19) at the bort
Washington State Park, Plourtown. Games, enter-
tainment and free soda. Tulk-in stations on 5.2
MHz fm, aud 146.52 MHz tm.

South Dakota — The Hub City Radio (lub of
Aberdeen’s Annwal South Dakota Ham Pienic is
August 4 at Wylie Park, Aberdeen beginning at 1
PM. Prizes, flea market, activities for XYL and jr.
operators. Limited camping. For into or tickets
contact: WPOGS, 1017 7th Ave, 5.W. Aberdeen
S0 87401,

Tennessee — The Oak Ridge Amateur Radic
Club’s Annwal Hamfest is July 21-22. For info
write: Huth Ann bisher, Secretary, Uak Rldge
Amateur Radio Club, Inc, Box 291, Oak Ridge ['N
37830,

Texas . The 3rd Annual Amatenr Radio
Appreciation Day is July 29 in junction. [his is a
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free, B-B-Q) for anvone holding an amatenr license
and their family, The day is sponsored by the
Kimble County Chamber of Commerce to shaw its
appreciation of the many public services and
disaster assistance amateur radio aperators provide.
For info contact: Lewis Ranson, WBSBBT,
Junction TX 76849,

Virginia -~ The Shenundoah Valley Annual
Hamfest is August 4-5 in Winchester. The hamfest
dinner is Freiday, August 4 at Carpers Valley Golf
Club. The hamfest begins 10 AM Sunday at the
Winchester National Guard Armory. For further
info write: The Shenandoah Valley Amateur Radio
Cleh, Inc., PO Box 139, Winchester VA 23601,

Washington - The Northwest Amateur
Monitoring Service 2nd Annual Picnie s Sunday,
July 15, NAMS operates everyday from 9 AM to
5145 PM on 3970 kHz. This vear two nets will
open activities with a pienic on July 14; the
Noontime Net (11:30 to F2:15) and WARTS
operating after 6 PM, The plenic is at Lewis and
Clark State Park near Centralia. {Turn E. off 15
onto State Hwy 12 and St. Mary’s Corner onto the
old Hwy 99, Signs are posted 1,7 mi, from Marv’s
Corner.) Some camping available. For info, write:
Lowis Huber, Box 95 Main Office, Seattle WA
aR111.

Wisconsin — South Milwaukee ARC Swapfest is
Saturday, jaly 14 from 7 AM at Qak Creek, VEW
Post 434, 9327 Shepard Ave. Admission $1. Food
available, talk-in 146.94. Write SMARC, Box {02,
5. Milwaunkee WI 53172,

MICHIGAN STATE CONVENTION
Escanaba August 4-3, 1973

The Delta County Amateur Radio Society
invites you to attend the 1973 ARRL Michigan
State Convention to be held at the Upper Peninsula
State Fair Grounds in Escanaba, Michigan August
4-3. The two-day program will include iechnical
talks, net meetings, the semi-annual meeting of the
Upper Peninsula Amateur Radio Repeater

et s e — —— ——r— ————————— T—

COMING ARRL CONVENTIONS

June 30-luly 1 ~ Rocky Mouniain Division,
Cheyenne, Wyoming.

June 30-July 1 - West Virginia State,
Jackson’s Mill,

August 4-5 — Michigan State, Escanaba.

September 14-16 Roancke Division,
Reston, Virginia.

September 29-30 — New England Division,
Hyannis, Massachusetts.

Qctober §-6-7 — Midwest Division, Lincoln,
Nebraska.

October 6-7 — Tennessee State, Memphis.

October 13-14 - Pacific Division, Santa
Cruz, California.

October 20-21 - Southwestern Division,
Burbank, California.

NOTE: Sponsoxs of large ham gatherings
should check with League Headquarters fur
ant advisory on possible date conflicts before
contracting for meeting space, Dates may be
recorded at ARRL Hq, for up to two years
in advance.

————————— T N Ty W T iy ot St arvmd h—t e G —

r——..—-——————-.—..—.————-—.——.——._—
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Assoctation, hidden transmitier hunts, a special
program  for the YLs, and other activities of
intersst to all. There will be a banquet on Saturday
evening. A refreshment stand will be open on the
grounds during the conveation. Talk-in on 3920
kHz, 52,525 MHz and 146.94 MHz. Tickets $1 at
the «door. For further information, including a list
of nearby moteis, write to DCARS, P.O. Box 266,
(rladstone, Michigan 49837, O5F—]

ARRAL QSL Bureau

The fanetion of the ARRL QSL Bureau is to facilitate
delivery {0 amateurs in the tUnited States, its possessions and
Cunada, of those Q51 cards which drrive from amizteur stations
in other pacts of the world, All you have to do is serd voure Q8L
manager (see list belowl a stamped, self-addressed enveiope,
about % by B inches in size, with your name and address
in the vsugyl place on the frout of the envelope and vour cull
printed in capitat Jetters in the upper left-hand cutner,

Cards far stations in the Umited States and Canada shoudd he
sent to the proper call area bureau listed below, Kecent changes
ate in bold face.

W1 .K1,WAI, WN1 -~ Hampden County Radie Association, Box
216, Forest Park Station, Springfield, MA 61108,

W2,K2,WAZ,WE2,WN21~ North Jersey DX Assn. P.OL Box 505,
Ridgewood, NI 07451,

WIK3WALWNIL —~ Jesse Bieberman, W3KT, RD 1, Hox 64,
Valley Hill Rd., Malvern, PA (9355,

W4, K4 — Narth Alabama DX Club, P.0. Box 2035, Huntsville, AL
SR04,

WAL WB4WN4 - J. R, Baker,
Melbourne, FL 32901,

W5,KS WASWBS,WNs! -
Sheeman 1 X 750v0,

W6 K6, WAs WBeWNe
Altos, CA 94022,

WT, K7 WAT? WNT ~ Willamette Valley DX Club, Inc., P.G. Box
4§58, Portland, OR w1207,

WE K, WABWBE,WNS « (ulumbus Amateur Radio Assi.,
Radio Room, 280 E. Broad St., Columbus, OH 43214,

W K2 WAL WE9 WNS — Northern Hlinois DX Assn., #ox 519,
Elmburst, [1. 60128,

W9 - Heggie Hoare, WpOYP, PO, Box 115, Mitcheltville, 1A
£01 69,
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WaLR, P.O. Box 984,
ARRL W5 QS Bureau, Box 1694,

- No, Catifoenia DX Cluh, Box 11, Los

KRWADWEDWNG - Dr. Phillip D. Rowley, KPZFL, Route L,
Hox 455, Alamosa, CO &1101.

KPa,WPal - Alicia Rodriguez, RP4CL, PO Hox 10al, San
Juan, PR 0096072,

EV4 - Graciann Belardo, KV4CE, P4, Hox 572,

St Crodx, VI 00820,

- Lee DuPre, KZS50E, Box 407, Balkna, CZ,

Balboa, (2.

KHﬁ,WHGi- John H, Uka, KH6DQ, P.U, Box 101, Aiea, {2ahu,
HI #6701,

KL7.WLT — alaska QSL Bureau, Star Route Box 65, Wasilla, AK
9usRT.

VI1 ~ L. §, Fader, VETEWQ, P.O. Box 665, Halitax, NS,

VEZ ~ A, G, Daemen, YE2U, 2960 Douglas Avenue, Montresl
301, PQ.

YE3 — K. H. Buchley. YE3IUW, 20 Aimont Road,Downsview,

Christiansted,

KZ5 RBnx 4607,

N,
VE4 ~ D, E. McVittie, VE4OX, 647 Academy Road, Wingipeg
R3N OES8, ME.

VES = A, Lioyd Jones, VESI[, 2328 Grant Road, Regina,
545 SE%
. Dgvidson, VE& 1K, 1108 Trafford Uir, NW. Calgary

SK.

, AR,
YE? — H K. Hough, VETHR, 1281 McKenzie Rd,, Victoria, B¢
VE¥ — Yellowkaite Centennial Radio Clab, PO, Box 1944, Yel
towknife, NWT, Canada.
V(1 ~ Ernest Ash, VOLAA, P, Bax 6, 5E John's, NF,
vozle Gaoss Hay Amateur Radie Club, P.O. Box 232, Gooss
Bay, LB,
SWIL — Leroy Waite, 39 Hannum St., Ballston Spa, NY 12020.
Uthese bureaus prefer 4 1/4 by v 1/2 ingh or No, 10 buginess
envelopes,
251, Bureaus for other i1.5. Possessions and for other
countries appear ity the “IARU NEWS" section of the June and
December issues of 8T

95




CONGRESSMAN PRAISES AMATEURS

The Honorable L.amar Baker, representing the
3rd Tennessee Dhistrict (Chattanooga), praised ama-
feurs of his district through remarks in the
Congressional Record dated April 30, The text
follows:

HAM RADIO OPERATORS ASSIST IN
FLOOD, FIRE EMERGENCIES
HON, LAMAR BAEKER
QF TENNESSEE
IN THE HOUSE OF REPRESENTATIVES
Manday, April 30, 1973

Me. BAKER. Mr., Speaker, 1 am constantly
reminded of the invaluable service which volunteer
gronps render in countless communities across aur
country, One such group, the Chattanooga Tri-
State FM Association, was active during two recent
periods «of disaster in  Chattanooga. The
Chattanooga Tri-State FM Association is #1 ham
radio network., According to fitm Carmical, CTS
secretary whose call Tetters are WA4YHG, the club
provided 5% continuous hours of communications
service during floods which hit Chattunoags during
the latter part of March of this year. The club also
performed valnable service in assisting with com.
munications during an emergency which arose
when a gasoline tank caught fire. Mr. Carmical has
given the following account of activities of I'ri-
State FM Club durimy this period. Other officers of
the club are president, Horace ¥orstner, Wooten
Hoad, Ringgold, Ga., vice president, Phil Lytle,
Notre Dame Avenue. Chattannoga, and treasurer,
James Cox, Valley Lane, Hixson, Tenn. [t is this
kind of community spirit and desire to serve which
makes Tennessee and the Third 1)istrict such a fine
place to live. T ask that Mr. Carmical’s account be
included in the RECORD at this point:

CHATTANOQOGA TRI STATE FM ASSOCIATION
FARTICIPATES IN FLOOD EMERGENCY

On top of nearly a week of heavy rainfell in the
‘Tennessee Valley, seven and a half inches of rain
fell on the Chattanooga area the weekend of March
sixteen to eighteen. Over an inch fell in one hour
between seven and eight a.m. of the sixteenth at
which  time WAWHG, President, called the

Chattanooga Tri-State FM Association Emergency

net. After fifty eight consecutive hours of opera.
tion the net was secured at five o'clock Sunday
atternoon the eighteenth,

‘The net controt station WB4UDX, ts located in
the American Red Cross Building in downtown
Chattanooga. Repeater WR4KLO performed flaw-
lessly from its location on Signal Mountain, At
various times WAWHG, K4TND, K4KTC, K4YET,
K4EPM, K4RIW, K4JAF and WASMVR acted as
net control,

The Tri-State FM Association provided com-
munications from the Radio Control {"enter per-
manently located in the ARC Building. QOver thirty
stations were used during the tlood ¢METELNCY
including mobiles, fixed and portables.

During the height of the floor the club provided
communications from disaster relief centers set up
hy Red Cross to Headquarters as all the ARC
personnel were tied up wmanning the centers,
phones were out part of the time and overloaded
the vrest. Seven centers were manned in
Chattancooga plus two in nearby jasper and South
Pittsburg Tennessee, where K4KTC, KAYET and
WA4MVR set up communications for dJisaster
relief. K4BPE was active in helping with disaster
communications from C(atoosa Connty CGeorgia,
#iso through WB4KLO repeater. Simultaneonsky,
mobiles were reparting water levels as the water
rose in the Tennessee River to its crest of 6.9 feet,
Elood level is thirty feet. Additional flooding in
other parts of the city was caused by Chickamanuga
Creek which normeally flows into the Tennessee
River, but was backed up by the highest river level
since before the TVA systems of dams was formed.

Damage from the fiood to businesses and homes
has now bheen conservatively assessed at sixty
million dollars. Club reports nf water levels were
used to assist Incal police, Red Cross, and other
agencies in the evacuation of sections threatened or
already flooded, ©On. Sunday the c¢lub made a
streef-by-street survey of flooded sections for the
Red Cross to provide street names and house
numbers affected. This report was later used fo
verify damage when claims were filed with the
ARC totalling over $800,000 and were paid to over
{,600 people who received immediate disaster
reliet in food, fond stamps, ¢lothing and household
goods. The maobiles stationed at the ARC shelters
not only provided commueications tor ARC bout
handled many health and weifare messages while
the phones were vut or averloaded with traffic,

As always after an emergency, we look back
und see how we could have improved the uvverall

The Febroary QST story, "An IC Kever with
Programmable, Erasable Memory,” won the Cover
Plague for its author, Thomas P. Riley, WATBYM.
tlew England Director Robert York Chapman,
W1QV, presents the plaque to Tom and his wife.
(Photo thanks to the Fall River Herald News)
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“Everybody’s first Hawaiian contact’” Katashi
Mose, KHBIJ, won the January ST Cover Plaque
with the "ecover story,” “Crossed Yag Antennas
for Cireular Polarization.”' Southwestern Division
Director John R. Griggs, WEKW (left} does the
honors while Lew McCoy, W1TICP, Novice and
Beginner Editor of (ST holds up the award,
{Photo by Armond M. Noble, WR6AUH, courtesy
af Worldradiof/NEWS)

operation, but in general it was a huge success, The
incal ARC director told the club later that they
simply could not huve accomplished what they did
without the club assistance. He stated our club
excelled all other disaster units in communications,
hoth in reliability and speed, We had ironed out
some of the kinks in disaster work at a local
gasoline tank farm fire last July, so we feel we're
now ready for anything,

UCBA HEAD INDICTED

George Beanett of Detroit and the United
CRers of America, a Michigan nan-profit or-
ganization of which he is president, were indicted
May 4 by a Federal Grand Jury at Detroit on
eleven counts. Charges  included distributing
counterleit radio station licenses; making false
statements in applications for [CC  licenses;
attempted fraud ot the public and of the govern-
ment; impeding the lawful regulatory functions of
FCC; violation of the mail fraud statute and
conspiracy. Fourteen people active in UCBA were
nammed as coconspirators but not as defendents,
Bennetf was also charged, in a separate action, of
criminal contempt tor defiance of an order of the
Federal Pistrict Court which had enjoined Bennett
from further operations of a radio transmitter
without a license. Evidence was developed by FCC
and was presented to the Grand Juty by Gordon §,
Gold, Assistant U8, Attorney for the Eastern
District of Michigan,

A Federyl Grand Jury in Kansas City, Kansas,
has refurned a fhrepwount indictment against
Banald W. McKinzie of Kansas City, for violations
of the Clommunications Act. McKinzie was accused
aof continuing uoperation in the Citizens Radio
Service band under such homemade callsigns as
Diablo and Triple 6 after revocation of his wife's
license in 1971, despite 4 warning letter from the
Commission. Bond was set at $1,500.

NEW EXAM ANSWERS: FEEDBACK

Last month, “Happenings’ presented new
study gquestions for Novice and Generals with
references and, answers. Three of the Novice
answers on pages B4 oand 85 need correction or
improvement:

What is . . . inductance? Capacitance?

. Imnductance measures the ahility (o store
snergy in a magnetic field, usually of a coil of wire.
Capacitance measures the ahility to store energy in
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an electric field, usually of two conductors close
together hut separated by an insalator,

Draw the schematic diagram of a cireuit having the
tollowing companents:

a2) battery with internal resistance

b resistive load

c¢) volimeter

d} ammeter
From the values indicated by the meters in the
circuit above, how can the value of the resistive
Ioad be determined? How can the power consumed
by the load be determined?

From Ohm's Law (N29) we know that the
resistance R of a resistive load equals the voltage E
across it, divided by the current 1 flowing through
it. These values are indicated by voltmeter V and
ammeter A, Tespectively, Power consumed by a
load is the product of the voltage zcross it and the
current flowing throuagh it (n23), This is expressed
hy the eguation P equals EL.

in the above circuit, what must the value of the
resistive [oad be in order for the maximum power
to be delivered from the battery?

Maximum power is obtained from the battery
by making the load resistance equal to the internal
resistance of the battery. This is known as the
maximum power transfer theorem, and is a simple
exsinple of impedance matching.

A B-page insert containing the new questions
and answers has been bound into copies of the
69th edition of the License Manual shipped from
Newington atter the first week of June. A limited
number of fthe inserts are available from hq. for
those who have the 69th edition (green stripe)
without the insert: <end a large (8T size) en-
velope addressed 1o vourself bearing 8¢ postage
and ask tor “New FCC Questions.”

CLUB BULLETIN CONTEST

The Amateur Radic News Service is again
conducting a contest among club bulleting in the
following vateguries:

(Class A ~ Offset or letterpress:
A-1 Single club with 50 ar more members
A-2 Single club with fewer than $0 members
Multiple A: Multiple club, section, division,
efc.

Class B — Printed by other methods (e.g., Mimeo-
graph, Litto, ete.}
B-1 Single club with 50 or more members
B-2 Single club with fewer thin 50 members
H-3 One- or two-sheet publications
Muttiple B: Multiple club, section, division,
efo,
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Judging categories include: general format; page 1
or cover; editorials; club activity coverage: use of
¢lub members’ contributions; technical articles: use
of photographic .process (Class A papers); use ot
hand-drawn art (Class B papers): speciul categories,
a% determined by the judges.

The contest is open to all non-profit amateur
radio publications; entrants need not he members
of ARNS. Entries will consist of any three 1972
issues selected by the entrant. The ouiside en-
velope should designate the class (A-1, B-3, ete., as
described above) and must be postmarked on or
prior to July 31, 1973, Entries are (o be mailed to:
lim Rometfanger, KY9PKQ, 117-1/2 Fourth Street,
Baraboo, Wisconsin 53193

ARRL REQUESYS DELAY IN RACES STUDY

‘The ARRL has asked for an extension in time
for comments on Docket No. 19723, ¢(C's in-
quiry into the Radio Amatenr Civil Emergency
Service {see “Happenings,” June QST). The ori-
winal deadline for comments was July [, but the
Leagie has asked for u new date, Beptember 4,
hasically on grounds that ‘the League will be
unable to camplete meaningful comments without
having received the views of members.” Postal
delays to the West Coast, Hawaii and Alaska are
aiso mentioned.

BOARD MEETING JULY 19

The second of two meetings held each year by
the ARRL Board of Directors is scheduled for july
19 ut the Holiday (nn in Hartford, Conn. Your
views on League policy matters {as for instance the
RACES study) should be conveyed to vour
dizector (listed on page 8 of this and every OST)
well hefore that date: the directars will begin
arriving here as early as July 16 for consultations
and committee meetings,

SCOUT JAMBOREE: KI3BSA & KI7BSA

Amateur radio will be demonstrated in early
August to more than 100,000 participants and
visitors at the National Scout Jamboree, sponsored
by the Boy Scouts of America. Special amafeur
radio stations will be in operation at each of the
two Jamboree sifes; Farragut State Park. [daho,
and Moraine State Patk, Pennsylvania. The purpose
of these stations is tao promote amateur radio
among vouth, to inferest scouts in earning the

o8

The Honorable Azhmiel C. Ottley, KV4BW, (far
right), is sworn in as Lisutenant Governor of the
Virgin Islands, the youngest person to hold the
office. Judge Eiteen Peterson administers the oath
while Governor Melvin H. Evans{left) and Public
Safety Commissioner Alphonso Christian (right
hackground} look on. Heary congratulations,
Addiel (Photo by les Scott, KV4EY),

radio merit badge, to handle messages between the
scolts and theit hornes in couperation with area
radio amateurs and nets, and to provide contact
with the Jamboree for those not able to attend.
Communication will also be provided between the
two widely-separated Jamboree sites.

Three separate operating positions are expected
to be manned almost continuowsly, using the
special events call signs KI7BSA July 28-August 9
from ldaho, and KJ3BSA July 30-August 11 from
Pennsylvania, (QSL requesis accompanied by a
stamped, addressed envelope may be directed to
225 Main Street, Newington, CT 06111 TUSA. All
wther contacts will be confirmed via the bureau.
Suggested frequencies for tinding KI3BSA and
KI7BSA are 5 kHz above the lower limit of the
Cieneral and Novice subbands: 3530, 3705, 3895,
7030, 7105, 7230, 144030, 14280, 21030, 21105,
21358, 28105, and 28505 kHz.

At Jamboree Fast, mesgage iraffic will be
handled by members of the Butler County Ama-
teur Radio Association, going into and out of the
park by 2.meter a.m. Arrangeiments tor tratfic at
Jaumboree West are incomplete. Routing via
organized nets and the National Traffic System of
ARRL is recornmended; no traffic can be accepted
by the exhibit stations or on the listed irequencies.

Ham Radio Manager for Jamboree East 1s Dave
Sumnes, K1ZND, assistant seceetary of ARRL, and
the assistant manager i8 Shetly Weil, W2GON. At
Jamboree West, Rick Niswander,
WAIPID/WARVRE, ARRL assisiant communica-
tions manager for contests,is manager and Donald
W. Birks, WPOOF is assistant. Dave and Rick can
be reached at ARRL hq. until shortly before the
Jambo.

EXECUTIVE COMMITTEE MINUTES

Minutes of
EXECUTIVE COMMITTEE MEETING
Na. 335 Mav 5, 1973

Pursuant to doe notice, the Executive Clom-
mittee nf The smerican Radio Relay League, Inc.,
met at the Sheraton Motor inn, Birmingham,
Alabama, at 9:02 AWM. on May 5, 1973. Present:
President Harry 1. Dannals, W2TUK, in the Chair;
Yirst Vice President (‘hiarles G, Compton, WOBUG;
Directats Victor . Clark, W4KEC, Nael B. Eaton,
VE3CI, John R. Griggs, W6KW, and Robert B.
Thurston, WTPGY: and General Manager fohn
Huntoon, W1RW. Also present were General Coun-
sel Rabert M, Booth, Jr., W3PS; Directors Rov L.
Albright, WSEYB, Larry E. Price, W4DQD, and
Latry J. Shima, WOPAN: and Vice Director Frank-
lin Cassen, W4WBK.

On motion of Mr. katon, affiliation was unan-
imously GRANTED to the following societies:
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Burlington Amateur Radio Club, Burlington, On-
taric; Cherry Hill High School East Amateur Radio
Club, Cherry Hill, N. 1.; DePauw University Ama-
teur Radio Club, Greencastle, ind.. Don Bosco
High Schoul Amateur Radio Club, Ramsey, N. J.;
Fast High Ham Club, Sioux (ity, lowa; Harvard
Wireless Club, Cambridge, Mass,; ). M. Wright
Technical School Amateur Radio Cloh, Stamford,
Cann.; Lakeshore Halls Radio Club, Madison,
Wisconsin: Lovola High School Radio Club, Tow-
son, Marviand; Moraine Valley Cammunity College
Amateur Radio Cluh, Palos Hills, fll.; Mt. Carmet
Radio Club, Newark, N. J.; The Nights of The
Roundtable, Washington, 0.C.; Northern Virginia
Community oblege Awmateur Radio Uluh, Annan-
dule, Va.; The Phillips Academy Radio Club,
Andover, Mass,: Prosser Vacational School Ama-
teur Radio Club, New Albany, Ind.; Iice {niver-
sity  Amateur Radie Club, Houston, Texas;
Richardson Court Association Amatenr Radia Club
(lowa State Univ.}, Ames, lowa; Rutherford Coun-
tv Amateur Radio Society, Murfreesboro, Tenn,;
Split Rock Amateur Radio Society, Denville, N. J.;
Sun City. Amateur Radio Club, Sun City, Calif.;
Tap OGf Panhandle Amateur Radio Club, Perryton,
Texas: University (f Idaho Amateur Radio Club,
Moscow, ldauho; Xavier High Schoof Radio Club,
New York, N. V.

Om mation of Mr. Griggs, unanimously VOTED
to grant approval for the holding of a2 Tennessee
State Convention in Memphis on October a-7,
1973; and, in confirmation of previous actions by
mail, to approve the holding of a Florida State
Convention in Orlando on June 2-3, 1973, u Rocky
Moaountain Division Convention in Cheyenne, Wyo-
ming, on June 30-Julv 1, a Midwest Division
Convention in Lincoln, Nebraska, on October 5-7,
1973, and a Southwestern Division Convention in
North Hollvwood, California, on October 202219,
1973,

On motion of Mr. Griggs, Life Membership was
unanimously GRANTED to the following appli-
cants:

Jim  Alexander, KpHIP; Ralph . Alley, W9IR;
Richard Aronson, WB2WQU: August 1. Asor,
WIIAK, Thomas B. J. Atkins, VEICDM; F. Ray-
mond Aylwin, VE2BCR; R. W. Badrock, VK3-
ARY:; Marshall P, Badi, WIFBV: Julius Bala-
sowich, K8EYQ; William P. Raldypga, KIYGS; M,
Crosby  Bartlett, WOMC/WB40OLFE; Joseph
Bauer, W&éNMC: Richard WM. Hell, WA4BNO;
Gregory L. Best, WB#AZK: Nicholas J, Berg, Jr.,
WA9YAIB; Thomas R. Berger, W@LWA Bertus L.
Berry, Ir.. WAGQJIV: [ra R. Bickham, Jr., K8HRR;
Lioyd O, Bingham, WASVCN: Lenuart H, Bjerken,
WRB4USY: Harold Blackstone, WB2EPT; Stephen
M. Hland, WBOFVW; Ernest , Hlind, WTDBRQ;

Steven E. Boone, WASSWM,: John R. Boyd,
WAWWG; Paul A, Breton, K1iMA; Frank E,
Brooks, W4UMC; Charles E. Brown, K4VLR;

The Abington Amateur Radio Club has gotten
away from any possible “old man' image this year:
the four officers installed April 28 range in age
from 15 to 22, and all are bachelors. Left to right,
seated: past president John Evans, K35QO0;
president Robert G. Foytack, WASEYU. Standing,
from leit: Jeff Kwshel, WAIRGN, secretary; vice
president Hohert G. Chime., WA3LWR; treasurar
George Kondraske, WA3PLP and Chester Brzostek,
W3GSG, trustee. The club was very active in the
aftermath of Hurricane Agnes last year. {FPhofo vie
WAILWR)
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Bonald M. Brownlee, VE2AGW; John W, Brown-
ing, WBDDF/W6ASA: Andrew K. Rrumbaugh,
WAZRPO,; Charles H. Brydpges, W4WXZ: Francis H.
Bucharan, WA4WIH,; Richard . Bumgarner,
W3COM/WA3IGP; Alan Burgstahler, WASAWD; F.
Jehn  Byzet, 111, WA4IAX: Jack L. Cuarlson,
WTGHO; Richard 5. Carnes, WBGSR; Richard H,
Carnes, WABRSL; Kenneth B. Case, KSIZM; Clyde
Wayne Chaftin, KSUSC; lohn Jay Christensen,
WATUIY: Anthony H. Cipolla, W2QL; David R.
Cozhran, WATEFNK,; George G. Cole, WB4BYD:
Kobhert A, Collings, WAV A Onas E. Colling; 1.
M. Condit, KTHIN; Jerry N, Connaway, WSKLV;
Clarence L. Cooper, KPLVER: Paul A, Covey.
K@WHO/KGoIAO: Jerry Uross, K4TI(G; Jumes A,
Crossler, KLTGNZ; Spencer L. Cuallen, Jr,
WB4VDM: F. Norman Davis, WIGKJ]; Robert
Peck, WBODYY; John M. Desloge, Ir., K@GID;
Walter P. Dixom, WAILAW; Michael . Dobson,
WAQWQIL; Benjamtin 5. Doe, Ir., K6SUA; Joseph
M. Donovan, Jr., WABZPS; (Gerald F. Dreger,
WOKB; Hdward W. Dunn, ir,, K3PQZ: Carl A,
Ebhardt, WaHIZ: Ron R. Eckton, W6DZ0; John 1.
Edell, W2ZPG: William 7. Edelstein, WB4OSQ;
Richard H. ¥Fllis, WSYCK; Glenn F. Fwing,
K7GBW; LeRoy Ferguson, WAZRQH; Kenneth G,
Finch, KQKC]; fred Fish, W5sLO; Loring 5. Fisher,
W2GCT: James N. Feming, KOFRZ; David W,
Freeman, W40LA; Roberio Gorbea Frontera,
KPAAEE; Robert ). Fusfeld, WA6BHW: David W.
Gadbaois, WAQVYB; William 1. Gage, WSICL: Fran
Galland, WATDUG; W. H. Galpin, VE3CK; 1. N,
Garretson, K5QJC: Denis W, Garrod, VE3UYR;
Pavid T. CGeiser, WAZANU; Jumes T. Gerrity,
WAZDXI: Charles A, Gilliland, WAQKDC: Ray-
maond Grace, Jr,, WABQWM; Dennis B. Griffin,
WA2CEB: Karl E, Grunewald, WASZAV; Leonard
W, Haeseler, WIGFT: lohn L. Halley, WASWWY;
John E. Hamlet, Jr., KdHHGIDLSND; Calvin ],
Hammavck, Jr., KSHWO: John K. Harrison, WA2-
DI Benjamin Hassell, W8VP(C:y J, ®. Hawkins:
Harry W. Hebb, WBA4CYP: Phil (. Hendricks,
WABANR; Wilmer R, tutchinson, WSEVY: Toki-
hiko Ikemizu. JAZCAP. Max B. lves, KQEFU;
Edward R. Johnson, WA2EXL; William J. lohnson,
WB4ALH; Charles R. Jones, K9TZ]; Gary E.
Jones. WASYXI; Melvyn (. Keesler, WSHLT; Ed
Kelly, YPOGE; Karl Khuen-Kryk, W3IZVEK/VK61Z;
Carl Kirschbaum, W30O0E:. John R. Klingman,
WATMHH: B, . Knauber, WATIWY; Emest A,
Kaipp; Bennett Kutler; Paul H, LaFrentz, W6 KWO:
Wilfred Stanley Eamb, WIWHQ; William <. Lau-
bengayer, WOYEY; Frank J. Lauri, Ir., WB2TUT;
ERiott 1. Lawrence, WASTLA; Richard E. Lee,
K4BAP; Thomas D. Legault, WAIDAF, Kenneth
R. Lepz, WB2TBW: Eric H. Lewis, WAIYFM;

William G. Lindeke, WOBVTL; Walter L. Lototski,
Ir., WAIMEKS; John R. Low, K3YHR; Donald ¥.
Lynch, Jr., WAZYT; Stewart D, Lyon, WaeCUX;
Rex J. Maner, W50QQQ; William . Mann, WA1-




ECM; Gary W, Martin, WIGRS; Bruce 5, Marcus.
WA INKG: Yames Robert Maves, WB4ORE; Robert
3, McClements, ¥P2LT; Jernld R. McGonegle,
K4Y¥YGM; Eugene U, McGuire, WN2AXP: Robest I,
McKibbin, KBGUY: Neil MeKie, WAAKLA, David
J. McQuate, WASYWID): Alexander 1. Meleg, Sr.,
WROIW: George A Mever, WRAUR: Stuart Mitch-
ell, WARDY T, William 1. wiitchell, LI, WH4IRZ,
Richard R. Moist, K@#LJJ; Gerald Molaver, K1TGX:
Kaiph J. Morei, fr., WASZFB; Thomas ). Morgavi,
WSFMO; Charles B, Morrison, WA4RXR; John W,
tMusgrave, Jr., WBeUIB; John Vernonp Neal, ¥E2-
HVYN: Read R, Nielson, WEKIK: Paul W, Norden,
WBIUKW,; Delf A, Norona, WASNDY: Peter K,
Olson, WAZBXK: Andrew Omori, KH6GMW:
Harey B, Palmer, WA4YDQ: Paul AL Passman,
WB@BBC: Charles R. Perring, WASHMY:. H. J.
Peterson, WAQLYM: David €. Petke, K1PK(Q/KGo;
lames A. Petroski, K2KIB; (. L. beerce, HaHIY:
Joseph U, Pinckney, WB2VNM; Richard I, Plagen-
cta, KaYXC: Arthur A, Poulis, WAIMIF; William
H. Prapst, W3INL: Gordon M, Pugh W1JTB/W2GHR;
Walter VPage Pvne, WAJEOP: William A, Ram-
how, WESAVD; Michael W. Raveill, WHODZQ,
Joseph H. Rees, WBSBZE: James A. Reeves,
WAYHKFE; Frank A. Regier, UI25CG: Glen R, Reid,
ir., KSHGB: K. W. Reid, WQKCL: Alf Reinertsen;
Harey W. Revnolds, YE3MQ; JTulins . Rivman,
W2TD; Stephen W. Rosecrants, WAZLEZ: jael L.
Satin, W3IGOH; Beniamin L, Schaefer, WA3ATP:
Eric ®. Schaim, W838BS: Llovd R Scheenig,
K37ZPN/WA2KOL; Donald K. Schwemle WASNRE:
Gerald N, Seligman, W7BUN; james Shank,

W3CNS; Roy ). Shlemon, K6GVG: Richard L. Siff,
WAARUYE,; Cuerin L. Skutt, WBEFSZ: Leo 1, Haall,
KAAGC: William E. 8. Snvder, WN3IRAX; Law-
reace (0 Soflitt, WB2WBU: James K. Sparkman,
Jr., WN3SNI; Thomas P. Spetz, WABWZX; David
W. Stapleton, WI1GIV: Carl E. Starnes, WAHEAT:
Lewts Brandt Steingold, WARBT.O: Harold M, Steia-
man, KIFHAN: James B, Sumner, YE6AW;: Tim
Swarthout, WASQFG: Maury 5. Swartz, WA4LY L,
Nathaniel H. Swartz, K150P; David 5, Tayior,
WROCCW: Hoyt K. Tayvlar, Jr., WB4UZD; Joseph
A, Taylor, WOMT/WeHXC; A, Hdward Ter-
pening, WAVCY; Carolyn Thompson, K1RIZ; Den-
nis Valliant, WASDVZ; John F. Valker, WOGH:
Hugh VanBaton, WARTN/WSOCH:; David A, Vavea,
WAIHYF; Kenneth R. Wattes, WBOFIX: Thomas
1. Warren, WB2JYM; Harrvy T. Watts, Jr., WOAY Z,
George ). Wear, WAZKAQ; Robert W. Weightman,
WATIPR: Bryan F. West, WB4DRC: Susan 1.
White, WN6FPU; Sam K. Whitley, WSWAX, Will-
jam A, Wiese, K3IFUQ; Bede . Willenbring,
WAQQNV; Norman I3, Yeutter, WOKCJ: Ervin W.
Young, WB9LAC,

On motion of Mr. Thusston, unanimously
VOTED that Dorothy M. Mctiarthy i% suthorized
to sign, on behalf of the Treasurer, checks drawn
on League depositories, vice Diane Heath, resigned.

The Committee procesded to an examination
of FCC Docket 19723, concerning au evaluation of
the Radio Amateur (Civil Emergency Service, and
on motion of Mr. Griggs, unanimously VOTED
that the General Counsel request an extension of
60 days for filing of caomment in order that QST
and other publications will have adequate time to
disseminate the notice to interested parties.

President Drannals, jointly with Director Eaton,
reported highlights of developments at the con-
ference of Kegion [1 TARtl, held in mid-April in
Szntiago. Chile. During the course of thiz dis-
cussion the Committee was in recess from 10:15 to

100

14 3¢ A M., and again for luncheen from 12:05 to
L8 PO

After an examination of recommendations
fram Communications Manuger George Hart ¢on-
rerning rules and procedures for cub atiiliztion, un
wation of Mr, Eaton, unanimousty YOTED that
the material be udded to the *“director’s work-
hank™ now i process, to be used as guidelines,

The Commitéee next sxamined in Jetail and
discussed at Tength the amateur satelitte progrim,
and indicated to President Dannals and Director
Ciark, s represenfatives ot the League io the
Amateur Satellite Service Uummittee, general en-
dorsement of the Amsat proposal to set up un
vrganizatian for the solicitation and receipt of
cantributions to further amateur sSpace activities,

The Comnittee was in recess from 3:156 tn 3125
.M.

Atter a discussion of fm cepester problems
under the new rules and suhsequent interpretations
fram FOC, on motion of Mr. Compton, unan-
imously ¥YOTED that the {ieaeral {‘ounsel request
postponement of the July 1 effective ilate as
necessary so that repeater licensess who have not
heen able to wmeet the dewdline tor filing appli-
cations will not be obliged tp cease opertion
pending cowpletion ot paperwaork.

On mation of Mr, Baton, ananimously VOTED
that the League takes due note of May 17 as World
Telecommunicstions Day, and that a message of
congratulation be transmitted to the international
Telecommunication Union.

During the course of its meeting the Committee
discussed, without formal action, the 10 MHz
amateur hand situation, W20 XK' court gppeal on
idockei 19345, uredit for portiens of amateur
vxmininations without payment of multiple fees,
the Intruder Watch, a “*procedaral manual” from
the feneral Counsel for ihe information nf dir.
weetors, and i fortheoming hf World Administrative
Radio ('pirference.

There being no further business, the Committee
aidjiourned, at 5045 .M.

HKespectfully submitted,
JOHN HUNTOON. WIRW
Secretary

AREL REQUESTS POSTPONEMENT
OF REPEATER RULES

Complexities of the new rules in Docket [KRO3
concerning repeaters, especially as invoives com-
pliance with the requirements Yor license applica-
tions, coupled with uncertainties as to just how
they would be interpreted and applied, has Jdelayed
submission of applications by many active repeater
licensees. Relieving that a shutdown of carrent
repeater activity would be highly undesimable,
gspecially as it might dismpt emergency vom-
munications capability, ARRI, has requested post-
ponement of the sifective date to inake certain all
licensees have adequate time to sobmut their
applications in the proper form,

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, DU 205564
In the Matter of Effective Date of Rules for
Amateur Hepeater Stations,
Section 97,41 (d) et seq.
{Continued on page 39}
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FM REPEATER NEWS

LI A I I I LI Y P I Y Y Yy

AL press time, FCO has been issuing repeater
licenses at a pretty good clip. it is difficuft to get
an accurate figure but it is safe to say thaé the
number of WR culls has now passed the 150 mark.
An np-to-date figure on the number of repeaters in
the United States would be something over 7013,
This ix easy tn verify because we have just
completed the 1973 edition of the A RRL Repeater
IYrectory which lists 7138 repeaters. Incidentafly, of
you desire the latest edition, please send us an
53.8.2., 6 X 9-inch envelope, with 28 cents postage,
first class.

Band Plans

A great deal of work has been done by the
ARRL Repeuater Advisory Commitiee on nutional
band plans and some results can be reported. The
60i-kHz spacing has been standardized in the 146-
tn 148-MHz band, uwsing 30-kHz spacing as a
standard and with {8-kHz splits a5 reeded. The
partion fram 146 MHz to 147 MHz employs low
inputs with high outputs. There has been cun-
sidecable discussion as to inputfoutput standards in
the 147- to i48-MHz section. The California plan,
which calls for inputs high with outputs low is the
ane the commitiee elected to follow. With very
few exceptions, the majority of machines an the
West Coast, the North Central section, and the
entive Kast (laast are operating high in, low out, in
the top segment of 2 meters,

The band plan for 220 MHz that has been
adopted is exactly the sume as proposed in
Navember 1972 Q8T This plan is the one put
forth by the California Amateur Radio Council and
the Northeast Repeater Association. For those of
vou not familiar with the plan here are the details,

It is proposed that 220-MHz fm repeaters
employ a LeO-MHz input/outpat spacing with
input low and output high, with channel spacing of
40 kHz in the 220-MHz band. When the demand
for channels dictates, these hannels will be split to
20 kHz in the 220-MHz band. Development of
220-MHz repeaters  should  begin with  the
223.38/224 98-MHz pair, and proceed down the
band, Full-duplex repeaters should begin with the
222.34/223.94-MHz pair and grow up the band,
Culling chaunels at 223,50 MHz are suggested, It
has been propused to use 20-kHz spacing at the

start hut frequency coordinators should not assign
adjacent chanmels in any given area.

National FM Simplex Calling Channel

There is demand, particulasly frose aress with
tittle or no 220-MHz activity at present, for a
“Nationai FM  Calling Channel” analogous to
52.52% and 146,94, We therefore propose that
224.50 he established as such » national calling
frequency (simplex oniv}. '

AFSK RTTY FM Channels

There is also demand tor a nationsl repeater
channel pair. 223.10/224.70 is proposed for this
use, dand shouid he easy to remember a8 146,70 is
quite popuiar in many areas for this use.

Point-ig-Point and Control Links

Much of the ase of the 220-MHz band up to
now has been for remote control links. Since such
applications are not required to be within the
seprents aflocated for repeafer use, we urpe that
the sepment trom 220030 to 220.00 be used us
much as posible for these purposes, with growth
stueting at 224, 30 and proceeding np the band.

Input l.ow or lHigh

We supggest that all repeaters in the 226-MHz
hand operate with inputs low and ouniputs high.
With. high vutputs in the 220-MHz hand there is
less pussibility for TVI to chennel 13, and there fs
tess chance of causing QRM to the DX chasers in
the 220- and 222-MHz segments.

A40- to 450 MHz

There are stil o firm recommendations for
430 MHz, The ¢omumittee is still trying to resolve
the problems of a band plan and hapefully, we will
have news soan,

188032

Howard Lester, W20DC, Chairman of the
Repeater Advisory Commitiee, has asked his com-
mittee memhers for advice whaint repeater and
remate-base regulations. Should there be changes
in the repeater regs? What should be changed in the
repeater rules? Why the change is needed? What
showld the rules be changed ta? [f vou are a
repeater owner, give the problem some serious
thought and then write promptly to Howard.* The
infarmation will be correfated, discussed by the
committee, and then passed on to the ARRL
Boatd of Idrectors for cansideration ut  their
mid-July meeting, — WIICP

* 8 Bath St., P.O. Box 6, Alplaus, NY 12008,

Amatcur Satellite
(Continued from page 71}
requires only 0.02 swaits of power for normal

aperation  and  will function propecly at tem-
peratures between -30°F and 1609F. John
Goode, WSCAY. who designed aod built this

system, must be congratulated for his work on this
truly wnique concept. Amsat feels that this system
has many spinoffs and is trying to emcourage the
use of this design in other applications, It could be
emploved to monitor the status of terrestrial
repezters or could become the eves of a blind
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amateur who wishes (o monitor voltages, tre-
quencies and currents pertaining to his equip-
ment,$

Part Il which includes Jdescriptions of the
Command Decoder System, Codestore, the Two-
to-Ten Meter Repeuter, and the 435 MHz heacon,
will appear in a future issue. L]

3 King, Jan A,, *“Australis-Oscar 5 Spacecraft
Pexformance,” ST, December 1970, pages
G469,
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CONDUCTED BY BILL SMITH.* WTINK

Tropo Ducting

YPICALLY this time of vear we ure tavored by

t{ropo conditions that result in an extension of
the normat vhi and uhi operating ranges. Tropo-
spheric ducting has heen responsible tor rany
extremety long-haul contacts, such as the 432-MHz
work two sumumers ago between the midwest and
the east ooust, ad more cecently a 70-mile
vontact on 1296 from the midwest to New York,
The transpacitic work of WENLZ und KHE{UK isu
classic exampie, Mare of these opportunities may
be available than are being observed, und a basic
knowledge of factors contiibuiing to ducting wiil
aid in their observation.

The *“normal atmosphere™ ix one in which the
temperature is highest at ur just tbove ground
level, the ait hecaming vcovler with incrcased
altitude. Similarly the air closest to the surface has
the highest water vapor content, this factor also
showing a steady decrease with wltitude. The
weather s constantly changing and weather tore-
casters take readings throughout the dav of air
temperatures and  water vapor content at the
surface, and at efevations to 20,000 feet ar more.

Cold or cool air surges southward from Canada
and warm, maoist air drifts north from ¢he Gulf of
Mexico. The area where opposing air masses meet,
forming a boundayy hine between the two weather
systems, is what vhl DXers should be interested 1n.
‘{v the north of the boundary line the zir is vold
and dry, to the suuth the abr is warmer and moist.
Across the boundary line in a2 space of a few miles
to perhaps 100 miles, temperatures differ sharply,
as does the moisture content of the atmosphere.

The formation of this boundary Hne between
ait masses is the most important key to lang-haul

+ Bend reports and correspondence {o Bill
Smith, WTINK, ARRL, 225 Main $t., Newington,
CTO6111,

fropospheric  bending of vhi waves. One of the
unusial properties of such air-boundary formations
is that in the region where the atmosphere changes
trom hot to cold, or wet to dry, an invisible
electranic pipeline, or duct, may tform and stretch
along the boundiny line at elevations varving from
tens to thousawds of teet. A tropo duct could he
compared to the metal ducting work in heating and
cooling systems, but with two of the four sides,
Bignuls entering the ducts are virtwally un-
attenuated by distance, und are propugated as tar
as the duct extends, We don’t know a great deal
about ducts and what is known may be of limited
accuracy. But os o guide fo when and where to
Inak for ducting DX, we uffer the following,

Pucts are frequency sensitive and are seidom
physically large enough in terms of wavelengths to
propagate 50-MHz signals, but at 144 MHz and up
signals are easily propagated. The efficiency of a
duct as a transmission device increases with fre-
guency, to the cut-off frequency of the particular
duct. Therefore, if a duect is good into the uht
tange, stgnals there may be stronger tham vhf
signais,

ucts are wsually associated with coid tronis
moving into a reglon that has been warm, farly
maist, und stable. Time of duy does not matter,
and a dramatic change in temperature is not
equired. A drop of 10 to 15 degrees avross the
front is often adequate, and mild temperatuce
changes are usually better since they are less likely
to be assoviated with unstable conditions, such as
in thunderstorms, which enuld destroy a duct.

[f there is severe weather it usually forms along
the leading »dge of the frant, The vertical move-
ment of air flow along the front virtually
guarantees that no duct will form, unless the
weather is vety stable immediately hehind the
tront., Ducts Jirectly awociated with u front
nsually form just whead of the front, just behind,
or seemingly along the actual boundary. 1t appears
that = duct ussociated with a vold front moving
south, the duct iz more likely to form just atter the
front passes, wheteas (F a duct forms in association
with a watm front moving north, it will appear just
ahead of the front. On the vecasion that a duct 15
not associated with the direct front line, it may

Typically ham nature, take a given design and
modify it, and that is what W30QJt did with the
K2RIW 432 amphifier. WOOJ!'s version has been
reworked for 144 awing excellent resuits. In-
formation is available from WO0OJI,

QST for



John Mevyers, WAZVUIE, is one of the many 50
MHz ssk aperators active in the Phoenix area where
competition is keen in the quest for 50 MHz WAS.

form at right angles to the front. This typically
occurs when 4 cold front traveling south from
Canada generates a northward flow of moist air
from the Gulf of Mexico, feeding a low-pressure
center yssociated with a cold front. The warm
maist aie travels north, quite often at altitudes of
1000 to 3000 feet, creating 3 thick blanket of
warm moist air with a sharp contrasting layer of
drver air above,

In a sense, the duct is carried ulong by the
front. If the front is moving at 15 miles per hour
and the duct-tvpe opening lasts ane hour at vour
location, it could be assumed the duct has a width
of 15 miles. This narrow width is 3 major reason
why the favorzble propagation  conditions
associated with it may be missed. You have to be
within the area to place a signal into the duct. The
ducts can form quickly, bast but a few minutes, und
pass just as quickly. Although the duct may be
quite narrow, it may extend over one thousand
miles.

Duct-propagated signals may be uite strong, or
quite weak, buf normally they have nearly cuon-
stant  amplitude. Power and antenna height are
not necessarily important for long-haul ducting,

While there are much more technical ex-
planations tor weather patterns and how they
effect tropo ducting, the information given here
will serve as a guide as to when and where to look,
and, we hope. help you work some long-haul DX
this summer and fall. For mare on tropospheric
propagation and other forms of vhi DX, see
Chapter 2 of The Radio Amateur’s VHF Manual,
and the bibliography ut the end of that chapter.

OVS and Operating News

30 MHz was beginning to convinee DXers in
mid May that the 1973 summes sporadic E season
was never coming. There were third-hand reports
ot £ openings the last week of April, but the week
of May #3 saw the hand heginning to open in most
areas, Apparently the first major apening came the
evening of the 17th, From Oklahoma City, KSCFM
found six meters open to hoth coasts at the same
time. Tony either sworked or heard stations in
Maryland, Virginia, North Carolina, Teanessee,
Washington and California and as the MUTF shot
upwards, Arkansas was worked (a 300-mile-plus
path) in mid-evening. KSCFM adds that 6-meter fm
travelers in Arkansas and (Oklahoma are welcome
to use the three repeaters operating in Tulsa,
Oklahoma City, and Fort Smith; 52,68 in and
32.515 out.

WSORH., also Oklahoma City, said he heard
several 88 and 95 on 144 MHz about the same time.
The following night & was npen tor more than
severn hours from Oklahoma City, particularly to bs
and 73, with strong signals, W7JRF, Phoenix,
warked many 55 and Ps. lending hope of a
praductive summer & season, however late,

WI1HDQ, Canton, Ct. observed £ briefly
several times on the L0-meter band during April.
but the first solid 50-MHz opening came the
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worning of May L7, to Klarida, as represented by

WaGDS, WB4OSN, WR4BND, and WAJMHS.
W4GDS caught the opening when he ran across the
morning W1AW code practice session (50.08, cw, ¢
am EDST, Monday through Eriday).

s the morning wore on, the Floridians began
to wark stations to the northwest, In the period
around noon, WIHD(OQ was able to hear huck
seatter  from  Kentucky, Indiana, Ohio, and
Michigan stations. working the 4s. They were heard
only from the soath, there being no trace of signat
on the direct path. This buck scatter was escep-
tionally well-defined, and mare like what would be
expected  of M2 than Fy propagation. On
May 23 the band sonnded the same, from
Connecticut to Florida, but no hack scatter couid
be heard when the optimum path for the 4s shifted
around tn the northwest, The first  double-hop
came that night,

The first three Florida operators mentioned
above were the crew of the VPSRS D Xpedition,
which did such cutstanding work on & last June.
WaAGDS meationed that cards for that expedition
can still be obtained, but don't wait much tonger;
the supply is nearly exhausted. Send a stamped
addressed envelope with your card.

Bob also  passed along cecent word from
SP6EN, who worked many US stations East year.
The 8P6EN ssb beacon is cureentty in operation for
5 hours daily, beginning at 22307, on 30.103. Ay
of May I, Alan had worked only Kentucky and
Kansas this vear. Be sure to et 8P6EN know if vou
hear him - with copy to us, too, pleasa!

Eatlier in this reporting perior this is what was
happeaing around the country, WAIOUR, New
Hampshire, worked long-ivaul aurora April 13 to
VEAMA, and WTVDZ, Wyoming. Boh said WIVDZ
was heard by WA1EKS in Maine, WALCQUB worked
al LS, call areas except § and », while running
F00 watts to a pair of stacked 6-element wide-
spaced Yagis at 70 feet, WA IPNQ, 60 miles south
of Washington, .C. in Maryland, suys the April 1
durora was the strongest he has ever heard. No
doubt abaut it, April was a fine month for surora,
with *'the huzz™ being reported on at feast 13 days
of the manth.

At Norfolk, Va., WB2LAT/4 reports £ to Texas
the morning of April 8, He recently eompleted a
new receiver and has 4 new 10-element Yagi 73
feat in the air,

KSZMS3/5, San Antonio, says April wasn't too
productive, but he heard Spanish-speaking stations
April 13, apparently from Snuth America, via TE.
JAILZK wrote Hav from Japan that JAs were
working intoe Australia and Guam, “bul noething
out of the ordinary.’” (1Y JAI1LZK says the level of
six-meter activity is quite high in Japan und with
the S0.-wutt power [imit, many JAs are con-
centrating on antenna systems. Stacked Yagis and
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some <-bay systems are becoming popular. Alan,
sP6EN, Harbados, tells Ray he will be poing to
Australia this coming winter, so those still needing
an &P6 contact would do w2l to work Alan this
sumimer,

K4EPTHT, Tucson, Ariz. is looking for a-m
vonitacts whove 5004, running mostly homebrew
syuipment, W7TUQ, the club station at the Uni-
versity  of ldaho, will he active this summer,
wperated by WATESL Gury savs he hopes to put
Idaho into many six-meter logs, with a Swan 250C
and  h-element Yagl, In Phoenix, W7IRF, ex-
KBREG, works Bay-Area stations with ease, on
Saturday and Sunday maorming scatter, Vince te-
ports several minor F openings in euarly May.
KTZCB. near Partland, is getting his feet wet in the
s¢atter game, after a contact with WTIRF.

WBRFVL, Minnesota, sent a photocapy of u
phatograph he made of the B-meter fax signal of
WBEBIN, [owa, during the April | aurora. [t would
not reproduce welf here, but it 15 interesting {o sew
what an aurorally-propagated fax signal looks like!
in addition to the April | contact, Bob worked
WBBKAY, Michigan. Juring the April 14 avrora
giving him five states worked via fax. He says
K@FDS and WBALG are also active in Minnesota
v S0-MHz fax.

There appears to he some confusinon as to the
actual Freyuency of the KH&KEQI beacon. Last
month 1T had ward from KHeHELK, gathered during
a 2h-meter contact, that the besvon vperated an
30,110, Now | have a letter from KH&6GRU saving
the beacon i on 50104, transmitting ©VVVV de
KHoKQL" with a recenily updated solid-state ¢w
tdentitier,

{44-MHz 1)Xing was hoosted hy April aurora,
WILNA, Pa., worked his state number 27, Snuth
Trakota, oo the 14th, Larry also worked into
Minnesota, llinois apnd Wiscunsin the same evening.
E4MEG, Avan., N.C., continues to improve his
station adding a ssb mixer and a pair of 6146s lor
summer tropo wurk, WAAWZ(), Winston-Salem,
N.L.. found the April 1 aurora to his liking, adding
severyl states to his growing Hst. Coutacts included
lowa and Missouri. He runs about 200 watts and
has 2 44-element Yagi array. In Arizona, WATFPO,
Phoenix, has joined WA7BBM, Tueeson, on ssb and
it runping 100 watts o a {6-clement Swan-type
Yaut at 70 feet. Glen will he watching for 144 F
this summer.

In Michigan., WASKEN got in on the April 1
aurora, working from New Hampshire to lowa,
Suvs Ralph, “sounded like 30 meters st contest
time.” WSUCT worked 13 states during the April 1
session und WEBSIXF reports that KE1.ZF worked
stations from Massachuseits to Missouri.

In Kinneapoalis, WORLL says Apnl was fhe
durora month, with buzz openings on 13 days.
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K1QJQ took this picture at a recent informal vhf
contab in the Boston area. Pictured left to right,
standing, W1GAN, WTJOT, VEZLI| and WIAYG.
Seated are K4GG| and K1AGB.

Aprd | and 13 were the best. The April {3
apening, « late-night affair, apparently caught
muny operators sleeping, but Hank savs K2RTH,
New York, worked a §187-mile haul to K¢WLU,
near Sioux Falls, South Dakota, Hank heard oniy
17 stations active, but the opening was better than
the now much-heralded April | aurora. Signals over
fool-mile paths were typicaily 20 dB over the
noise. W@RL.1 offers some interesting suggestions,
espevially when searching for long-haul aurora,
Hank has observed stations answezing his CQs tend
t be helow his frequency znd that there appears
to be a negative frequency shift on long-haul paths.
Hank suggests on paths in excess of 700 miles that
the answering station transmit one to two kHz
high. And, I might add, it wouldn't hurt to tune
the receiver sither! Seemingly we are falling into
the low-band pattern of Hstening onfy on our own
frequency, s bad practice un vhf, WPRLI goes nn
to say that long-haul signals seem most often fo
appedr when loud near-local signals yre building or
fading. The long-haul signals peak anywhere from 2
true hembing to 36 degrees north of true, and on
accasion, even south of true. Don’t neglect to peak
the antenna on every signal! Hank helieves many
[ong-haul durora contacts are missed because of
improper antenna heading, and lack of setivity in
upper midwestern states.

In Hawaii, KH6HRV und KH6HMD ure nnw
active on 1451 MHz ssb. KH6HLK will saon join
them and all three would entertain tropo schednles
with the mainland. Interested operators should
contact Steve Grant, KH6HRV: P.O. Box 4113
Haleiwa, Hawali 94712,

220 and 420 MHz got some play from the state
seekers during the April aurora sessions, WSORH,
Oklahoma City. and WBEYE, Colorado exchanged
reports giving each a new state, and then switched
to 432, where they found signals peaking 15 dB
above the noise. Again, new states for hoth,
WOEYE also worked WY 23, Missouri, for another
new state. KOTLM, Wansas Clity. also heard
WOEYE on 432, but could not make it 2 way.

WASUAM, S5an Jose, has updated his 220
receiving syvstem with the addition of a new
preamp, and says WeRMFE «ill soon join the
growing number of San Francisco area 220 opera-
tors, K7Z08B, oexr Portland, has his new 230
amplifier working, WBUCI, Michigan, made his first
220 aurgrs contacts April 1, working K2BWR and
WLELF, both in New Jersey. Gerry notes that 220
aurora signals seem broader than their 144-MHz
counterparts, VE3IEMS has developed an eusily-
duplicated two-tube 220 transmitting converter,
built «n 2 citcuit bowrd, KIRTH, W2EIF and
W3CTK assisted Peter in the project. YEIEMS says
e cun supply a template and construction in-
formation for postage. Remember that U5, stamps
zin nat be used in Canada.

fverytime | publish the WAS hoxes I get in
trouble with someone, This fast time | prompted
the wrath of K4QIF. Be it known to all that Rusty
has 22 states, 7 call aceas and hest DX of 1065
miles on 432, placing him oumber one in the
fourth cull area. KAQIE also reports two new states
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Highlight of the West Coast VHF-UHF Conference,
hetd May 4-6 at Manhattan Beach, California, was a
lively EME Forum, Participants included, from the
left, Mike Staal, KeMYC: Steve Mieth, WBYFK:
Lewis Anciaux, WBBNMT; Joe Reisert, WBFZJ:
and Harley Herndon, WABHX\W.

an 1296 his own, Virginia, W4) FU, and adjacent
Maryland, W3AELD; bringing Rusty to 8 states, §
call areas, and 531 miles nn 1246,

West Coast VHF-UHF Conference

This annual affair is held in variovs California
cities each yeuar the first weekend in May. The site
in 973 was Manhattan Beach, California, Program
Chairman WAAHXM offered fing technical fare;
the latest solidstate technology, transmitting and
receiving; nostalgic 50-Mc DX tapes; Oscar info;
perhaps the most comprehensive EME Forum yet
presented; noise-figure and antenna-performance
measuring sessions: and a4 philosophical look at
“The World Above 50 Me” by retired ST VHE
Editor, Ed Tilton, W1HDQ.

Noise figure measurement ran far info Saturday
pight. Conducted by Chuck Swedblom, WAGEXY,
assisted by Bill Burns, WASQYR, this resulted in
vornparative evaluation of aver 40 units, hoth
converters and preamplifiers, for 50 through 2304
MHz. As usual, this part of the program brought
some surprises, pleasant and otherwise, such as a
50-MHz converter with a 15.dB noise figuee
{WB6YVP), and a 40673 preamplifier showing 1.6
48 (WoFZ5). VET converters ftor 144 hy WRsIMV,
WAGEXY, und WB6YVP showed 2.25, 3.0 and 3.2
dB, wiile a Parks a(’W24 job entered by K6ZE
showed 4.8 dB. Nine transistor preamps for 144
ranged from 1.1 JdB (WB6NMT) to 9.5 JdB
(WASNUL).

Homebuilt 220-MHz coonverters by WeOLP,
WBeY VP, and WABUAM {the last with « 417A
front end) were revealing, at 6.25, 11, and 15 dB.
Three transistor preamps by WB6NMT should hetp
those converters, as Lonis® amplifiers gave readings
of 4.4, 1.28, and 2.3 dB.

Two Parks 432-3 solid-state 432 converters
(K7ICW and WB6CXE) did fairly well, at 4.5 and
5.6 dB. WABEX V% homebuilt job did 6.0. The
best 432-MHz preamp (W6FZI's, using an MT4575
transistory meusured 1.2 dB. Joe had two othess,
another MT4573 and a 2NSAS0) under 2 dB. Six
other front ends for 432 (by WelVZl, KelK(Q,
K7CW, and K5S5FPT)Y did 2.5 dB or better, bui
WA7TFPO didn’t fare so well at 4.25 dB.

Two 1296-MHz converters by WB6CXF and
WAGEXY showed 8.0 and 4.4 dB. Two preamps
for this frequency (W6FZI and WAsUAM) did
very well, at 3.5 and 4.8 dB. A 2305.-MHz
converter by WASE XV measured 3.5 dB. Since this
had a diode mixer with no preselection, the low
figure may have been the result of lack of rejection
at the image frequency. In any event, WABRXVY
wants it known that nune of the figures is
guaranteed in absolute terms. The hest availuble
eguipment and techniques were used, so the results
should be useful on a comparative basis.

The EME Forum brought together nutstanding
moonbourncers, including some who have EME
capability on two bands. The great increase in
interest and participation in this session provided
ample evidence of the growing stature of EME in
vh{ and uhf circles.
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A hit of the show was 2 demonstration by Bill

Troetschel, Ke6UQH., who brought his “poor-
ma’s" solid-state transverter for (296 MHz. The
recejving portion of this unit mey be in this issue
of Q87T (No way to be sure, at this writing, but it
is expected to be here)) Hill kept the ssb signal
sturce a secref until the last momeont, then brought
down the honse by revealing it to be a 27-MHz (8
rig! 1t does the joh extremely well, however, and
fits nicely inte a project for an all-12-velt
1396-MHz ssb station. WIHDQ can vouch for the
performance of this setup, having observed if in
operation, two-way, on 1296 MHz over a 50-mile
path, from K6UQH, a few days previous to the
Conferenee.

FPEA A Operation on §0 and 144 MHz and Oscar

Rich, K20IDJEPRAA, will be in waperation
from St. Piesre, bepinning about Aupgust 7. He wall
keep meteor-scatter skeds on hoth & and 2, with
emphasis on the latter, He will also try for Osear
contacts, Wwith c¢w, on 14595 MiHz. Other
operating frequencies will be 144.1 MHz (ssb and
vwl, and 50,11 MHz (ssh and ow), with possible
shifts to 5$0.09 MHz. in case of severe QRM on
50011, Skeds will be kept on 144.1 anly. Anvane
interested, contact KIOID or W2AZILL, Oh, ves,
FP&AA will also put in some fime on 1.827 MHe,
tuning [,806 MHgz, and plus and minus 3 kHz ot

his awn frequency, mET—

One corner of the appreciative audience at a
Conference Technicai Session: Foreground, John
Manon, WO6FIG, of TRW, who presented in-
formation on YHF and UHF solid-state power
amplifiers. Left, Ed Tilkon, WIHDG. Right, Paul
Shuch,

WREBMB.

WAGUAM, Conference photos by




CONDUCTED BY ROD

How:

A contest inertia problem  aiways nettled
WoDY, president of Radio Amateur Megucycle
Soctety. Take ARRL’s Field Day, far example, The
vlubs dozen ur so operators each naturally re-
quized a halt hour, more ur less, to lunber up and
get contest exchanpes rolling smoothly, This was
especially true I uny exchange specifications dif-
fered from the previous year's woutine. Cleatlv this
warm-up hesitation subtracted from uver-all re-
sults,

Bud mulled over remedial measures for a while,
then had each member bring a pencil to a pre-FD
RAMS meeting where prepared sample contest log
sheets awaited. The pages catried sumple exchange
mio for initial reference. as well as assigned
callsiens. For an added fillip WODY selected juicy
calls — SYTMA, AC4YN, YKIEAA, ¢te. A chance to
be rare DLX! When the gang had their pencils and
paper ready Bud hollered “CGo!™ and the fun
hegan.

Slowly at- first; the guys were a Ditle self-
vonsclous opening up, talking to themsslves as it
were. Then “SYIMA™ and “AC4¥YN™ called short
Cx und the fight was on, Bedlam! A Chinese
fundergarten would have been proud of the deci-
bels, Cupped hands beamed audio all over the hall,
U805 beean sdding up and 20 never sounded so
erand.

After a riotous twenty minutes WODY silenced
the battle, By then RAMS not only had the Field
Pay exchange down pat but they had established
to the satistactory enlightenment of evervone the
minimum statton identification tolerated by FCC
tefo ARRL, 225 Main 8t., Newington, CT 06111,

XE1LLS, one of our many good ham neighbors to
the south, runs a potent installation in Mexico
City. Miguel makes his mark in any DX operating
svent that comes along and strives 1o GSL 100
percent, The inviting QTH of the Month at right is
that of XE1DE at Villa Qbregon. (Photos via
WBaKTIC and F. Roberts)

NEWKIRK,* WOBRD

i such activities, This is importani. A later tape
plavback sdded io the fun. Member WBIAJZ, it
was ascertained, won this impromptu DX test by
working every other “'station” and a dupe besides.

Parker Brothers probably cuuld do up » fancy
packape fur this little gig but all you really need are
pencils, scratch paper und 2 litile lung power. When
the bands drop dead, folks, don’t tidget, tret and
fume, Call a club meeting and go all-audio, even A2
weal telegraphy if vou like. Instant pile-up, and any
number can play.

What:

All that actvity vou dig in a ham’s back yard
may ot be routine grass ferming and gardening.
it’'s the l6t-mieter oftf-season, you ses, and what’s
better than radials for & curreni-fed vertical? More
rudials, of cnurse. It's fedious back-bending work
but higher cadiation efficiency is the payoff and
the jackpot is more DX, Unless vou have room for
a2 high and long horizontal, anuother 1.8-MHz
weapon of proven effectiveness. Anyway, it's time
tor a4 recap of recent lod-meter DX developments
thauks tn correspondence from Ws LTHGT 2BP 31N
4HREB 4WFL/I, WAs JGXE 9NKT, VOIKE and
the encyclopedic WIBB newsletfer. . Rome
countries  ifotals recorded  after the 1972.'73
season’s fireworks: WIBB 112, KV4FZ 88, W2E(S
o, WHANO 78, WIHGT 65, W9PNE oi, WAHRB




s9, W2BP 54, PY1IDV(G 36, 8PaDR 34, WAIRGH
28, EP2BQ 18, WBSBUV 7, OQOKIMCW 17,
WAINKT 12 and ZLIAYG {now ZL2AGX) 9. 1n
this regard it’s interesting to note that research by
the North Wales University College GW3LICUB gang
indicates that as many as 237 countries have bheen
active on 160 at ane time or another in past years
. Worked All Continents, an achicvement
now cerfified for 160 by ARRL for [ARU, was
lately gained by Ws 2EQS 4BRBE 4Q0W 6RW.
K4BHG. WA4PXP, WB4JIFK, OL1AOH and other
eollectors, DEOKR claims the feat four times and
needs oniy Africa for a voice sweep, a stunt already
clinched by WIHGT . . . . In this new |.8-MHz
era there’s more than enough DX to go around.
Here®s a sample of what vou missed if vou're stuck
with one of those 80-and-up tactory stations: CO2s
BL QR, CW3AA, CXs 2CR 3BH, DLs 1FF 9KK,
DULPAR, Fls &H 9], ELs ¢N/mm 2CH, EP2RQ,
FMQADT, ¥FPRCA, dozens of Gz, GBIBCT,
GC3IZES, GM3s 1AA IGW WDF YCORB, GWs 3UCE
AUPK 3YGH aAEC, HREs 9CM oNL gNL, HR2HH,

HSTAHM, Jas 1HKP 2GQ0 3AA  3JAHQ
ISCGImm UL oUAZ 7TA0 710 9AKU/mm,
INDTACX, JHis HVE LKH, JRes AG UV EA,

IV9FOC, KSCIT/KHG, KBeDA, KHeIBO, Kibs
CHC HCM 1d RS, KL7s CL HIY, KP4s AST C5
DLW, KSeDH, Kvds EY FZ HW, KZ5L5, Lls
iIBSA SEVM SHFI oEF 8HBAIJ, OARV, OESKE,
OKs JATP 1FCW 1FGW 11CW IMAC IMCW 2BCI
2BEN, OKs 1AOH TAPC SANI, PAGPN, PI2ZVD,
FYs 1DV IMGE 2B]H 2BKO 2FIQ, Vs 2ZAVA
2RO 208 3ABR JACE 3APN 3JAQO 3AKN 3AXZ
IBM 3CZ 3KS 30t 3XB 4LOQ 5BC 6HD 7IB 9GN,
VOIKE, VPs 2AAA 2DAE 2LH 2MAL SREF TNY
BKF B0 9FW, VRIW, VE&DO, WAPZOB/KLT,
¥NICW. YVs 1AR 5012 S5CKR BAA, ZDYBM,
ZFIGS, 2Ls 1AQ 1AYG IMQ 2AGX 30X 3RB,
ZPOAY, ZSIMH, 4M4AGP, 4WIAE, SWIAL,
§Z4KL and APaDR. A few of the many whopper

two-ways  included WASLIT-JATAO, OKIATP-
WITROL/fe6, K6elU A -G3IZEM,
WIHGT-VRIW/KBsDA, 4WIAE- VEIMX,

WIBB-VPREKF, KSeDH-KVAKZ and
VK6HD-GW3YGH. Not bad for ¢ '“local’” band,
eh? . . . Some of the hrethren banging away from
aur side were Wis BPIJ GAM GBP L) PL, K1ICD,
WAIls JUY PID, W2s AQT HUG TU GBY KHT L1
LWL QD TR UFKZ UWD, K2s ANR BQO GNC (1D,
WAZHNEK, Wis HUS VAN, W4s EX YWX, Kds
CIA IXC, WAds NRH GEQ SGF, WSs RTQ SBX
SUS 87 Y, WASs REL ZNY, Waes 1TY TYR, Eés
DDO (LG, Ws [LC OAU, W8s ALB FOJ HKB
HN, K8 HKB KAS, W9s BQM DI, UCW, KOYWO,
WAYIUIET, Wes NFL PSF RHI, VEs 1AS5) 122
M 3DY 3QU sXU TUZ and KLTHEER/W3.
Always room for mare! . . . Beverage receiving
antennas, anyone? No, we don’t mean beer-can
verticals, WARLIL rigged up three of 'em, each a
thousand feet long supported hy trees and poles
just high enough to clear zmbling hipeds. Quarter-
mile spools of light but sirong electric-fence wire
did the job. Terminating the end of preferred
direction with 1 300-600.0hm resistor kills QRM
from the rear in accordance with theory. Tested
against various skywires the Beverages produce a
consistent three-$ signal-to-noise advantage. One of
these monsters clinches a QSO with JATAQ | .
PYIDVG’s Beverapge, a A00-footer, gives him a
ten-dB S/N boust which he finds crucially ad-
vantageous in pulling through weak Euwropeans.
Rolf’s varies in lieight from 7 to 17 feet with the
favored end terminated in 300 ohms to ground, As
is customary, no insulation precautions were taken,

. WIBE got his Beverage back up, and K2GNC
is another new member of the big-B club who
reports gratifying DX results, W2BXS/1 found
enough terrain available up Maine way to reel vut a
Reverage. Juck used to punch hrass at WSL. . . .
Famed DX pioneer Paul Godley dropped WI1BE a
tine to express interest in modern Beverage use. He
recalls, however, at the Ardrossun Transatlantics
site of yore, that fade-vuts on the lang ground-
scraping horizoutal sometimes still feft audible
signals on a big vertical. Paul suggests that
160-meter men in positions to do so tharoughly
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investigate possibilities of such diversity reception.
Mr. Godley, whose ham ticket 2ZE expired in
1924 Jdwe to husiness and family pressures, still
keeps an ear an the bands and claims g cureent
code speed of 40-45 wpm, botl Tandwire and radio
versions! , ., OKI1ATP, who found the 197273
season g shade benexth 1971772 in DX intensify, is
thinking in terms of 1. 8-MHz rhontbics and 8FKs!
Meanwhile Jarda bits avery continent with his big
hoeizontal dipole . . . . K2GNC und others gat
fine DX results from phased verticals. Bill’s 1.30-
foot-spaced job has a nice lobe toward Europe and
front-to-hack ratio that effectively chops down
kibitzers to the rear. . . . Theorists abound on top
band. SWR G. Allen of Australia, long an astute
1.8-MHz observer, suggests an optimum-sunspot-
numbers theory for best overall 1a0-meter con-
ditions, That is, the band’s XX possibilities worsen
hnth ahove and below a vertain value of solar
activity, Fellow jonospheric student DLYKR notes
erthancement of lat-meter DX conditions in the
eatly stages of magnetic storms. Jan agrees that
those sunset-sunrise propagation peaks are made
even more impressive by accompanying dips in
skip-noise figures. , . . Ocean-going mobiles are

getting  into  the 160-meter act. EL@N/mm
(G3UOY) runs 100 watts to 4 280-font lazy-L
whoaed the JAleiiba on  aribbean  tuns.

JAISVG/mm plies the Pacific, working muceh stuff
near 1805 kHz sround 1000 GMT. . . . W/Ks
hunting Hawaii, those who can do s, are orged by
K5CIT/KHS to use the 2-MHz end. In Kiie-land
the 1.&MHz stot is pinnéd by loran, other QRM,
and s more subject tn signal absorption per
fregquency ratio. Try the high end for KHés about a
hatf hour hefore vour bacal sunrise,- . . . F1.2CH,
who is Mr, Africa in many a WAC-hungry | ,8-MHz
Ing, ohserves: “Very few gentlemen left on 20 ssh,
It's refreshing fo find the 160-meter DX ai-
mosphere so different, no cuitthroat jamming,
obscenities, ¢te. 1 find lowbhand DXing still a
gentleman's hobhy where O8Ls arrive direct and
immediately.” v Adas, apparently QSLs can
come as hard on 180 as on any other bhand.
GMIWDF worked 43 W/Ks, QSLd every one, and
su far hus only seven (7Y replies to show for if.
Fullas! . . . Fanciers of QRP f{ind top band a
worthy challenge, W9PNE’s five-watter has ac-
cumulated more than forty states, . . . G3TZM,
held to the 10-watt British power limit on 160,
finally crossed the pond to WIHGT after five vears
trying. . . . EP2BD found it loaely duriog yuiet
perinds not to have locals with which to compare
DX notes. Harry, needing only Qceania fur WAC, is
constantly amazed at  the long lol-meater
bounce. . . . LURRAJ enthusiastically returns fo
1.8 MHz after 47 years of the higher-frequency rat
race. . . . W2EQS, long a ringleader in 16{0-meter
operating ventures, closed his New Jersey top-hand
log at aimost ninety countries worked and moved
to  Indiana., Welcome to  the midwestern
hoondneks, Chas « you'll have to sweat for Flls
now. . . . WEANQ says he hasn't called QQ DX in
yeuars and votes for less (Q-DXing on 160, He once
caunted a solid dozen CQ-DXs plastering QSOs
around 1805 kHz When the band is obviously
open with goodies rolling in why not quietly
choose a target? . . . WaHHY, whao made quite a
few WACs possible for Oceania-hungry 1.8-MHz
folk while signing VR1W and KB6DA from the
same hamshack, urges QRQ and shaorter calls when
160 hots up. Too much 10-wpm clunking when 25-
or 30-wpm code would he perfectly readable. . . .
The 1825-1830-kHz DX window to Burope (the
only spot over there usually clear of comrtinental
commercials) gets harder to keep open as local
WiK  i60-meter ragchewers proliferate. Even
vertain DX hounds who stand to benefit most by
not transmitéing in that five-kHz notch sometimes
clobber it. HW NW? . ., Markers WCC, WNU,
KPH and DHI on 2036, 20484, 2054 and 1330 kHz
respectively  continue to radiate solid cews on
I al)-meter conditions. Thea there’s WIAW on
1805 with scheduled transmissions, WiBR adds
another, Irelands BJK on 1827 kHz, signieg
“Valencia Radio™ while working ships with
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a-m. . . . We called this the 1 .8-MHz off-ssason,
terminclogy doubtless valid for the bulk of DX
doings on thut band, But transequatorial skip,
while peaking at the equinoxes, knows no season,
Fir, it's VK-ZI time! VESXU, for example, savs
he finds it easier to work Australia during summer
months than wther nearer stuit, Ouit fonling with
those radials long enough to stand by for sunrise,

OM, and hope that local thunderstorms visit
elsewhere, C'Uf on 160!

E
Where:

SIA — WHSKA Z seickered when | sent my Q3L
to UAQAL addressed simply “Alex, UAQAYL,
Krasnavarsk City, US.8.R.” Twa mnnthﬂ later I
received In return a lovely Christmas card, letter
and Q=LY Alex wants to complete WAS and still
needs cards for his Q50s with Waals, WSEU,
KETYF, WTs TR [5G KSG amnd RO, (WBH*AY)
. WOYIL, who signed SITIMR and was one of
the HZI AB bovs years ARO, rEpoTts receipt of USis
for T23AB/8Z3 contacts made in May, 1972, 1%ick
has no koowledge of such aperation. (W1CW)
. Operator Art of KATIW can receive cards via
his home W1JAJ address. (DXNS) . . . Seekers of
QhLls for contacts with HSIIR, VS3IR,
YBR4-5-6-TAAH, YM2IR and 9Y 10} should con-
sult John via his Malavsia address. (WCDXB)

( CEANTIA — ZL2PU/c of the Uhathams imtends

to discharge QSL obligations npon return to
the ainland. (DXNS) . . . When mailing self-
addressed envelopes it’s wise to place the s.as, fuld
at the bottom of the enclosing envelope so that a
letter-opener won’t slice the enclosure. (KH6ID

< oAs fur ous 1 know WAZHSU still manages
CJHLg, for PKECE and ¥YTAM. What | meant in my
previous ceport was that those calls evidently were
nootlegged in late Decemhber. {(K2HYM} .,
manage O8Ls for blind amateurs FaBTQ and
ZLiLA, lvan is working toward WAS and LXCC
from Auwckland, (WBOLTQ) WeKNH  says
there’s heen no Faoning activity since VR IAC shat
down last December. (K2HTM)Y . . , W6ANN ter
minates his QSL managership tor YI8GH due to
fack ot log cooperation. {DXNS) . No logs
have been received from DUIEN since iast Auguqf
(WB2FVO via W1CW)

S OUTH AMERICA By early April T had

finally ©SLd all ourstandmg requests for my
Paraguay cards, If vou haven't vet received your
deserved Q8L pleabe appiy apain to niy Stateside
QTH [in the listing to follow]. (ex-2P5TT) . | 1
manage all non-U.S.A. Qbng for HK4AIE as of
the first of this vear, s.as.e. (self-addressed UJ.S.-
stamperd envelopes) or s.a.e. plus International
Reply Coupons ¢(IRCs}  required, (WA2BIQ)

. My super-()SLer of the Month just has to be
ZPSKA wio came through with my 100th con-
firmed comntry. (WALINNC) . . . Contacts made
by CE9s AA and AC in 1972 “from O'Higging
antarctic base are confirmed through me, and all
requests accompanied by s.a.¢ and [RCs have been
answered direct, others via bureaus. I also manage
SLing for the current activity of CE9s AA and
AT of South Shetlands, (CESAA)

TIUROPE Abput  those  Huossian Q50s,
Jt UK2GAY's card arrived vig the bureau route
three months after ] seamt mine via Box 88,
(WAGVIFY . . . UK2PAR’'s QSL popped through
six weeks after SO, unusuzl speed for Box $8

IGDRT suggests a lively answer to our petroleum
pinch so far as mobile DXing goes. No ignition
noise, either. Francisca likes to roam the gay
Abruzzo countryside with this one-horsepower
unit. (Photo vie WB6SBIITTLR]
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these Jays. {WA2TRK) . . . Vaice (S¢)s with
SY1NB/a of Mt. Athos can he Q8Ld via DL7FT,
cinde  cantacts  via 13JASI, {IID){"L] R o

stations were using the I'I'57 prefix in May, autfixes
untchanged, and East Germany'’s DMs use the DT
iabel now and then. (DXNS)

A!j‘RI(,A — 1'e heen hundling QSLs for Ei.2s DG

DS. | now ulso do chores for EIL2NS,
daughter of EL2DS. (WB4SRX) . . . | manage
QSLs for EL2DZ including contacts made during
the 1973 ARRL DX Contest, self-addressed stamp-
vd envelopes appreciated. (W2IVFEFY . . . Note that
I um no longer QSL manager for TXOWW..
({WB2FV(O) . . . The Mauritius bureau is run by
JBEAD, to correct your May interpretation of my
letter, but OSLs for 3Be-7-8-9D1A all go to 3BEDA.
(VOLKE) . . . FoBHEH collects and torwards mail
to TLBLI but deoes aot otherwise manage Andre’s
QsLing, {DXNS) .. . K281, who signed
ACAL, FHODL, Z2356AUF, LguAUHSDﬁ and
SRAAP, will attend to his QSL hacklog after he
settles down in a job hack home, Ui asks all to be
patient aod promises his cards will be coming in
the next few months, (VIK4KX) . ., G3SUW
manages the QSLs of AeXFE beglnmng with Q503
of J\pfll 1. ¥973%, (3LOP handling chores for
Tom?’s earlier MP4Ihb activity. Also note that
URns switch to the CQ6 prefix at times, sutfixes
usually the sume, (DXNS)

ORTH AMBRICA — For reliably rapid paste-

bourd construction, ")Sters of the Month™
(PH—U UT2B), EAs 2IA SBS, EI9), EL9A, F9QE,
G4BIT, GM3BCL. HB9KC, HISYED, HPs 1D
XXMM, HS]AF[. JAls CWZE HXX NHM, JHIWIX,
HCoSK, KG6AAY, KHes COB BM )Y HIZ 1],
EL7s AIZ BEGM FA, KSolK, KV4s AA CK HW,
EXéx BB BU, LUISH, LXIEB, OAds AGR, AHA,
OHeNN, ON4XG, OY7ID, PAYPFW, PI2 2HA
BB 9T, PYs LCZH 8ZAL, PZTAH, TGYEK, T12s
DX WX, TU2DOQ, UApAl, UK2s GAY PAR,
ESPB, Vs LIP 2CGAE 2GAL 211 28A8 28T SGR
AR GHC, WAOVYRITE, WHQICS/VES, XE2DL,
YiJ2s HA RBG, ZB2BL, ZDBIT, ZFISF, ZKICD,
ZLx 18EG (ST MO, LPSKA, dMAAGP. 487EA.
AWBGE, oY SLB, &PakB, 8RIN, 9H3C, 90Q5s kL
GE and 9Y4VU, plus QSL agents Ws 28XA JHNEK
aMAR 7VRO 9MEKZ, KINHV, WBs 2410} 45HB
SPG, FoAZN and ZL2FA ., are roundly applauded
in nominations from “*How’s"” correspondenis Ws

S
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IRML 2GEY GNDX, K2HYM, WAs INNC 20MD
2ONQ 2TRK &CPP oDHM @VIF, WBs J4WHE
JWRK SEAY #GEX, WN6OSS and KH6HRG. Any
worthies out vour wayY . . . Halp! Brethren in
parentheses tequire hints and kinks toward grab-
bing QSLs from refuctants specified: (K4CFR)
SUSKU; (WABEYFH)Y DULKA, FY7YG, HBOXUK,
SVgWLU,; (WBAMHK) MP4BIA, YHTAAL,
fWBO(xE Ky HBOAUQ, ONSNT, 5MaDUT;
(WN6aOSS) CEIBFE, UAQEG. (\’K4KX) APSHR
1970, HH2G "0, HR1s AT KS 71, TG45R 72
X72BO a9, ZFISB, ZE1DX 'Y, ZELKV 69 and
SGIDL, Aoy alp? . . . We'll aceept assignment as
QS munagers for overworked DX ops, the rarer
the better. (WAITQBH, WB4SRX) . . . QS8Ls for
my Barbados waork should now go only to the
address of GIJUL, not via the P66 bureau. After
September they should be sent to my G3IRWL
home (FTH. This dlso applies to cantacts [ made as
VELAGA, Cards sent via RSGR also will reach me
if clewrly marked for GIARWEL. My pructice is fn
Q8L on receipt, answers going vut the same way
received, OFf course QSLs arriving direct without
[RCs are answered via bureau, (3PF6DRY . . . Very
good returns here using soas.e. tor DX stations
with APO or FPO addresses, IRCs for others.
(WAGDHM)Y . . . W/Ks can order Canadisn stamps
at face value from Philatelic Service, Canasda Post
Office, Contederation Heights, Ottawa, Cintario,
KIA OBS, (WA2ZEAH) . . . We hold no logs or
blank cards with which to handle requests for
ZE1VD ORls, Please advise the paag to try K45HB
direct, not WaHAW, (WaDWK, WPBARC) . . . 1
still  receive Q8L manggeriai mail meant for
WASTLDY. {(WATDYY . . . The authorization fuor
Prince Edward island VEILs to use the CI1 prefix
extends to the end of this year. (W4WFL/1)
... Tis still become TEs now und then, suffixes
unchanged. {DXNS) . . . Now to specifics, but be
aware that each suggested postal route is neces-
sarily neither “official,” complete nor aecnrate:
A4XFA, PO} Box 602, Muscat, Bultanate of Oman
Ads XFB XPFE (ex-Ads BB XK), P.O. Box 981,
Museat, Sultanate of Oman
AGXP, F.0, Box 10%7, sharjah,
Fmirates
AP2BY, Box 125, Chittagong, Pakistan
ex-C2UTL-C2YED (to VEKITL)
CE9s AA AT (via CEBAA)
DUIREX, ¥, Rex, 10 Zulueta St., Balanga, Bataan
143, Ph1|lpplne\
E,‘ASURF PO, Box 860,
istands
FG-FM-FSPRX {viz DJ97B)
FLRIDS, Hox 1279, Lijibouts, I'.¥ AL
EM7AP, C Barlcay 67 rue BErnext Andre 97232,
Lamcntm Martinique, F.W.I
HP1XMM, oo Rank of !&.merica,
Panama 5, R.P.
s ABX ADI AHO AHQ YAG (via JATKSO or
JTH1YMCY)
JY&(rT, Box 2353, Amman, Jordan s
KCGCF, i, MWgirarsaol, Box (8, Dworor, Palan,
Western Carolines, 96940
MP4RIP, J, Lewis, P.O, Box 114, Manama, Bahrain
Islands
MP4BIS, Box 14, Bahrain, Bahrain Islands
PI9BR, 22 Playa Pariba, Bonaire, N.A,
TISUBA, Kev, 1, Miller, P.0), Box 407, Limon, (LR,
TU2Y ., B.P. 54, Port Bouet, Bvory Uoast
VE9MC, P.O. Box 512, Port Mareshy, Papua
VPIIP, Jane Pinkerton, P.Q. Box 415, Belize City,
Hritish Honduras
VE2DH, H. Stirns,
Pominica, W.1,
VP2ZMKE, Box 45, Plymaouth, Montserrat, W.1,
VP23V, I. Claldwell, Palm St., 5t. Vincent, W.I,
VP2V AL/KP4, B, Ternent, GPO Box 856, San
Tuan, PLR., 00936
V9D, Box 192, Mahe, Sevchelles
VTGV, G. Venkatasulu, ofo [SPW,
Andamans, india
WASTET/KHG, D. Cummings,
200, Pearl Harbor, HI 96510
WATSIHFCES (via KR9BQ1L)
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Linitad Arab

Las Palmas, Canary

Aptdo. 7282,

PL3. Box L3R, Roseau,

Poct Blair,

NavComAct, Box

WB2s KFA/VPT? KLL/VP7, H. Reese, Box
Crovernors Harbor, Eleuther:, Bahamas
WBoVGIH VY (to WRe VI
WEMICS/VES (via WA |PEL)
YNIZEV/6, P.O. Box &7, Chinandega, Nicaragua
Z3D, O Wlltshlre .0, Box 10, Banjul. Gambia
LB Is KW RR (via WA2BCK)
ex-ZP5TT, B, Norman, Box 3-1, NMSU-ES, Las
Cruces, New Mexico, 88003
DT (via CRC, attne. UV@IP)
9E3USASL (via WAasT KC)
9GIAR, ojo U8, Embassy, P.0). Box (94, Avcra,
Ghana
AdXFE {via RSGR)
A6XB (via KIDRN)
AGSE (via GISUW]
CULUA (see text)
CRELE (via WIHNEK)
DUTEN (see text)
LI2VDL (to W1HCK)
HllﬁUM B fvia K121}
20K (via WAPA)
H ‘2113 (via WISV E)
FL2INS (via WH4ASR X)
F6RGR/p (via FOKIYA)
FLAOMAW]T (via DIITC)
HEAAJF (see text)
HE4DF/9 (to HKADE)
HL9V] (to WAIEIL)
HWAUIT (ta FOOR)
IT57TZGY (see text)
1VSVEC (via I5DOF)
IDIYAF (via TH1IARE)
RKA/DL (to RaH)
KAPGM{6Y (to to K4PGM)
REGASZ (via KHaE))
MP4RIR (via KIKXA)
PYQED (to PYTUNY)
SVIDB/a (see text)
SVOWC {via WIHNK)

135,

TAITS (via WAQETC)
TE2CF (see text)
TLBLT {to 6 WEET)
UABAT (see text)
VKOCC (via WINHZ)
VEMN (via VK5WV)
VE2VAK (via K60QF)

VPRIE (via WAS FW()

XWEEC (via W3HNK)
AWSET (via 1AYGRE)
YIBWS (via WaZLB)
VIRXX (via ZL 1 AMO)
ZDTSS (to Z1275D)
CEUIA (via VESAYN
ZE1VD (see text)
ZL1IA (via WBSET()
386UF (vis JABCUY)
ARTKC (to HPIKC)
3k 1XES (via KZ5UA)
4ASAA (via WIGHK)
4X25NT (via WALAWTG)
SUTAZ (via CNBCG)
TE2KX (via ARA)
TXOWW (see text)
SPaDR (see text)
DQSPA (via WOAATE)

Your QTH advisory committes on this run: Ws
ICW 1IRML 2GEY JHNK SQKZ 9LNQ gNDX, Ks
PEND 2DA 2HYM QUCR @IWX, WAs [NNC
2EAH 20NO gVIFE, WBs dWRK dGEX, WN6OSS,
VOIKE, KH6BZb, 13YZ, KA2P), VE4KX,
Cohimbs Amateur Radio Assoviation CARAscope
(WRZCD), DX News-Sheet (G, Watls, 62 Bellmore
Rd., Norwich, N. 727, Eagland), International
Short-Wave League Moritor (E, Chilvers, 1 Grave
Rid.. Lydney, Glos,, GLIS 5JF, Epngland), Japan
X Radio Club Bulletin (JA3GZN), Long Island
DX Association DX Bulletin (K2KGR), Newark
News Radio Club Bulletin (M. Witkowski, Rt. 5,
Hox 167, Stevens Point, Wi 34451), North Texas
X News (W587). Northern Calitornia DX Club
DXer (Box »08, Menlo Park, CA 94025), Southern
Culifornia DX Club Bullefin (W6EJI), VERON's
DX press (PA@: INA TO), West Coaxt DX Bulletin
(WAHAUD and Western Washington DX Clab
Tatem Tabloid (WATICHE)Y. Your turn?

Whenve:

FRICA ABACE anticipates a yvear’s stay on
X Agalega where 3B6CG is also reposted avail-
able, £4, 260 kHz at 1400 GMT, {VERON) . . .
EASETS now expects to remain active in the Sahary
till late '74. (LIDXA) . . . T’ve applied for a TJ
call for wuse Jduring my two-yvear Cameroon tour
which begins next month. (WB4WHE) . . , The
present ZDYBM operator intends to keep Tristan
aummp’ until October. (VOIKE)} . . | Seventy-five
Canary Islands  certifications  were mistakenly
shipped to K6GAK for U8, distribution. He's
willing to mail them to rightful claimants. If you're
expecting one, consult Dick with s.a.5.e. (WIBRD)

» Logged muore than two thousand contacts

fand RCC) fram Ascension isle in late '72, The
DX end sure beatzs Stateside hamming.
{ex-ZDBTM) . BEL2ZDK remains yuite setive

trom Monravia on all DX bands with mike and
key. Norm likes contest operation, too, and should
be in Liberia till February, (W6PAQ) . . . EABIB
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VP2ZVAR (via WAAWTEG)
WAWFL/HB (to WaWIFL)



with CO2FC, ZE1LA and YV4J] help me sharpen
my Spanish ear 21,220 kiHz, (WB2EKK)
.. . EABGZ goes for Jtatesiders on 14,207 kHz
at 1800 GMT. Since { find it impossible to obtain
permission to operate from Cairo ’'m postponing
my intended autumn visit to SUTIM. {W3HNK)

. . EABGK & (o, rescheduled their EAY enter-
prise for mid-October. KSQHS hopes to try his DX
fuck from Mali and rarish neighboring areas this
month. (DXNS) . STSCJ]  writes  that
Mauretanian amateurs planned to fire up 5T580L
at Akjoujt on 14 and 21 Miiz during last month’s
sular eclipse. { KANW) . . . TUIDY, worked on 20
in April, claimed b was his first QS0O. (W2GEY)
... TPBAC may Q8Y to 3D6-land around this
time. (DXNS) . . . SRB8AG (DLSRI, ex-FM@XF)
has another month or so to propagate from Ivato
airport. {(WCDXBY . . . DIsQT still is optimistic
about showing up from Libya, iraq or Somalia in
the near future. {LIDXA) . . , WB6VUI/ V)9 and
colleagues work 4t a huge NavUomSia project
which is uararifying the Chagos. (JDXRCY ., .
Ex-VOQBCC blew throwgh Sixland this spring,
meeting many California contacts. Steve finished
his Congo stint and expects another interesting
assignment shortly. (SCDXC)

UROPE — Coinciding with Radio Society of

Great Britain’s amond lubilee this month
Gs 4BIA SDINF 8HFG and others will sign a 031
call near the France-Andotra horder un all haads
80 meters through 70 centimeters. (G4BIA)
. .. 1'm retiring as engineering director of Radio
tree Furope and will soon be active from Cali-
fornia. No Stateside operating since | was W4PN
some 22 vears ago. Since then ['ve signed KR6PN,
DEAEN, DJOPN and 3Z2PN while engaged mainly
tn radwo construction, instailation and management
uf international fhroadcusting prajects.
(W6PN) . . . GWIBLE’s Ten/Ten membership is
Na. o058, Stephen still keeps busy un 28 MH2
despite generally poor conditions. SP1AGE reports
200 countries confirmed on [0 meters. (G3DME,
QUAXY . . . My father is F23K and my brother is
FBRP, a vull held by my late grandfather trom
1920 to 19472, The Dort family still goes strong for
DXV {F2MO) . . . Nice ta meet visiting SM7ERX
along with Was LUA 8ZH and others last winter.
WCARS was great for ligison, (WBeUIA)
.. s Bent my old 1971 Calfbook to YUIWO via
WNZFC)., (WBIEKK) . On my European
vacation this vear | used a KW-2000 transceiver
and random wire antenna.  Pays to be ready for
ynything! By the way, HB9XJA-type valls for
visitors have given way to home calls plas portable
designators for amateurs visiting Switzerland.
(WAWFL/HB) . . . Spring was good for cw DX in
Livorno. Got EP2BO. FKEKAA, XWSEBP and
TPRAB on 15 and 20.(i5YZ), . . Our Hungarian
net meets every Sunday at 1700 GMT near 14,225
kHz und anyHongarian-speaking ham is welcome.
Watch for Ws 1PL 9lE, Ks 21)A 20 30N,
HAZMB, LUAECO, OZSCK, SMSCLW, YVS5UKR,
et al. 1 was delighted to meet LUAECO (ex-HA2(G)
personally for the first time in thirty vears when
Elmer paid a spring visit Stateside. {K2DA,
ex-HA3B) L U'm QRVYV from Denmark this
summer as OZ2TY watching especially for 21-MHz
Novices, At 17 am | the yvoongest amateur to hotd
full tickets in two c¢ountries? (WB6PZW)
C L SVPWH feaves the Dodecanese after five full
vears of DX, (WILNQ) . . . Furopeans are work-
able code-to-voice around 2690 kHr Soagped
YEI2HA there one night after our early NSN traffic
session. (WA2LTRK) . UW3HY/o began un
arctic ice tloe venture in March, cw on 14,020 kHz,
sideband on 14, 160. (VERON) . . , Russia offers
its RAEM C'W Certificate to DXers who contact 2
requisite pumber of U-stations north of the arctic
circle. S.a.e. plus LRCs to Moscow’s Central Radio
Club should bring back full details. (VERON) . . .
QOYTFID awarts s Greenland assignment, OY5NS
looks for W/K/VEs on 14,207 kHz each Saturday
at 1500 GMT, and LX1BW often transmits tear
7095 kHz while fistening abnve 7200 around 0500
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CGMT. Willy also hits 75 near 0200, (W3IHNK) . . .
Mount Athos merriment by SVIDE, DKSOS, DLs
1CU a‘nd TET in April as SV 1DB/a produced five
kiloQS0s on 7 through 21 MHz. (LXNS)

ORTH .-\MERIL!A This QRP stuff is a
A X greater kick than [ had expected. Worked
fifty countries in my tirst twenty davs of two-watt
LXing, [t’s amazing how little power is really
n.eeded for excelleat results on cw or ssh, By band
I've caught sixteen countries nn 21 MHz, 37 on 14
MHz, and the fun is just heginning! (WASEFH)
- HH2V, who doesn’t go for pile-ups, likes
leisurely rag-chewing on 21,328 kHz of a Sunday
morning. 1 note that CM3HG and other side-
banders operating just below TIi00 kilz frequently
respond to cw calls, Ax for 2% MHz where | have a
HI3/64 record, the band has slipped to the point
f.'t_:here‘ Stateside signals are now rurely heard.
Fhere's still DX i there, though, und Novices
should be on the lookout for ihe consistent signals
of WNBMECO/KPS around 28,150 kHz after 1600
GMT. (WAGVIE) .. WB2s KEA/VPT und
KLL/VPT, UM and XYL, should be workable fram
the Babamas for the nexi two veurs. Thev're
usually on  21-MHz  sideband. (K9UCR) .. .
Announcement of last month’s Fo0-meter trans-
eyguatorial test led by PYIDVG and EI9J arrived
from Wls BB HGT and others a little too late for
June ST, Rlip us eurlier word, lads. (WOBRD)
.« My recent poll of 4 hundred-plus top W/K
DX hounds establishes Tibet, South Sandwich,
iraq, Clipperton, Bouvet, China, Saudi Arabia-lray
Neutral Zone, Kamszran, Mownt Athos, Sikkim,
Burma, South Yemen, Malpelo, Spratly, Somalia,
Tromelin, Heard, Geyser Reef, Albania and Cocos.
Keeling us vountries most desired in that order.
(KO6SES2) . After two years and [56/168
workedfconfirmed in Morth Caroling U'm pullin
up DX stakes aguin for Florida. i K45D, ex-W2DY
v Il be QRT from Barbados by the end of this
month  for return to G3IRWL. (8PeDR) . .,
Foday’s wmail hrought in Q8L No. 100 for DXCC,

Seemed like a vear bhetween Nos. % and 100
although it was only five Jdays!  WAINNO)
.. WaAMs  SBDXCC  figures, «ne uoi  the

mightier western totals at present, on 10 through
80 meters are 147-1758-351-138-125. At last count
the Ten/Ten Club pumbered 7650 J8-MHz-
oriented members. (DXNS) . . . WN4ZYF/KV4
works on a dredge clearing ship channels near St.
Crofx. {WB2EKK} . . . There’s a Prince Fdward
Isfand certification offered by P.EL's Amateur
Radio League, £.0. Box 1232, Charlottestown.
Bend sa.e. plus IRCs for particulars, (ARLPED

[

FO8BX is among Tahiti's more active DX diggers.
Coco and friends are not optimistic about
Clipperton Island’s changes for early DX-

peditionary activation. (Phato via WA2RAU)
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19732 YL — OM Contest Results

IMMHE 247TH ANNUAL YLRL sponsored Y1.-OM

Contest was, in the best Dickens tradition “the
best of times, the worst of (imes,” ay are all
contests depending on the conditions, time avail-
ahle to each contestant, and the score. The winners
found it excellent; those who had all sorts of
roadblocks weren’t guite so jubilant; but to a
cantest operator, it is always the best of any
activity until the next ong comes along.

Comments were as varied as the log scores: It
was inads of fon but lois of QRM. Alwavs look
forward to this contest because tt brings out the
old friends as well as the new, — W¢ JUV. Sureis
fun it one doeso’t have to recopy the log, and if
someane didn't have to check them,
No YLs on 3.5, 21, or 28 MHz cw! Why? -
W4IUJ, Worked 22 of the 24 hours of the phone
contest but didn’t do so well, my nwn fault for
misreading instructions. -~ K7TLP. Looks like [
should have staved on low power for the whole
contest 1 would have bad a higher score.
WALIBXX, My first YI.-OM. Didn’t know about it
tit T heard KALMB. — W3MXN. Lost an hour and a
half at the start due to a plugged drain in the
washing tub, Had to get it cleared for the XYL
first. - WaCLM. QRM out here was terrific. —
WAGLOG, [t was fun but [ was quite disappointed
at the lack of aviivity on all bands but 20, -
W7EOIL, Had a good time and hope the gals did
too, - WBKXT, Was on 20 ssb only and noticed
more midwest Yis there and very few other cail
arsas. Where were the 85 and 98? — WAYMZS, Wasg
most Jisappointed in su few Yis in the phone
contest this year. - WONLFE, Please thunk YLRL
for continuing to sponsor this contest. Enjoyed it
greatly. — KVAGQ/MM2Z. 8ri no QS0 to USA due
to conditions. —~ DK2QL, French contest zt the
same time was no gooed for dual participation, -
DLOXN, This is one cantest that [ am not going tn

*Y L Bditor, 87T, Please send all news notes to
WAWREs home address: 305 N. Llanwellyn Ave,,
Glenolden, PA 19036,

Christine Haycock, WB2YBA, Assistant Professor
of Surgery, member of AMA, will be a speaker at
the meeting of MARCO, a group designed ta meet
the medical electronics, and radio communication
in the medical field, Her topic will be on women in
arpateur radio,

July 1973

- WAHRKMT.’

miss in 1974, [ enjoyed this one immensely. —
WBSFLT. I poofed didn't work my XYL, W5TIK
in New Mexico! — K3MAT. Heard and called
HUZYL on 21 MHz but she was too busy. -
W4ZRJ. Sure enjoved contacts and look forward
to next one. - W5KWM. Had more fun than t have
had for a long fime, Worked some nice OMs and
logged some new statex for my SBWAS. But I
seemed to take more time explaining to the CMs
what we were doing than | did operating the
contest. ~ WATMEUQ., A time of ufter frustration
when 1 was sure the antenna wasn’t working and
then came a pile up to prove [ was doing ok, -
WBIGWY., DX conditions were very pour in
Wiland. — W3TNP. Between having company and
couking for them dida’t get much time on the air.
Don’t like fone, but cw is music to my ears, —
WSQWI.

Conditions may have been rotten, but the
winners htad high scores. Yi phone winners were
KILUI, HC2YL, WABYNC. OM phone winners
KAMYC/, KSMDX, WILNQ. YL ow WASVIW,
WA2CUZ, KIQFD. OM cw winners WSWZQ,
WYNLF, WAATKI.

It has been suggested that the rules be more
widely advertised. Foz the past twenty-odd years
the advance rules have heen published in QST YL
Mews and Viewd column, and the dates announced
well ahead of time. YL Harmonics, and the other

amatent radio publications have also camried the
tules so the answer can only be read ‘em rmore
varefully, they are there,

Congratulations fo the winners. The next ane
will be February and March 1974, see December
QST for the rules and regulations.




1973 YL. - OM Contest Scores
‘Fhe Winners
¥, Phone OM Phone
KaLUL 44,265 KAMYC/p 5,750%
HOZ2YL L A3086 0 KsMDX . A BhKTR*
WAQGYNC L27.637.5 WHLNQ I 11
YL ow oM CW
WASDIW L 25.740%  wWEwWZO .a.las
wWazouz . 20,653%  WoNLF ,520%
K1QFD SHAE2ZE68.TSE WwARTKE 1,360
Y1, Phone WOIR/M9 92, 8%
W1RL . .25.234  WAUMIS L T6*
KI()FS 2,1886,215% KAMY /g . .8,750%
KIO‘!’(;’ . B,ABSE ‘VA;&PWL[@ f 1,202.5*
WAZCUZ 3,676.15% KIJHLT‘A . 873.758%
WA2RRI 0100 WABGZA - 558
WA3HUP 17,745 WB@ELT © . B20%
LUIVAR/W3S,751,26¢ WBOARW 125
WR4TIV 18,281% WPAUH . 215"
K4HU 16,185 WAGVBW 143
K4LMB g 47gx WAIWOV .. . S8R
. LB, B
WASZZA . .4517.8% VEIGCO . . 1540
WBGQVD | | 1494sr KVACQIMM2L, 248,75+
K6DLL s450% VETAKS ... . 288
KTTLY JTA10# I)RILQ‘ oL . 189
KEONV 24747 YLSBRG L. L 1RO
KENGR 20.810 VEIGIG , 123,75
WABESX 120,39375% DLIXN - 104
WBSDOX . . 10200 YOIAW -y B0
KETHR 4,593 VFE7BBL BRI
WARKMT . 2,520
K9LUL 44,265 Yi.Cw
WB9FKIT 2ue3l RIQFD L2U,268,75%
WASTVM .17,920 KINELI . . . 18,531
WRBIGWP LLBROY WAIRIT 5,698,75%
WASYRS . 2,800 WIYPH .. 3,318
WAQYNC ‘T 637 WA ITKMP - V.1
wWeluov S 13.020%  wA2CUZ . 10,653
HU2YILL 43,056 WBIFY! .oddtn
IMITE . . 7,308 WA3HUP A7T,856
ISUAC . 1355 WACDOQ . L 726
VESEFK . 580 K4RHU 10.512,58%
VK3KS 376*  K4AVLO 1.118
WNACFC .o 300
M Phone ‘\lxﬂ‘:‘\{lllw . 25;‘4?0:
ID U 225# SQ i.24 .75
w1mlq<s L 1w WASZIA B & V)
K2LEG . . .1,250%  WNOQKU 250%
WAZBXK . . a2 KoDLL 137.8%
WRB2CIN Cosa.g% WTQYA . 10,143
WASIXF . ,020%  WATMUQ 4,227 5%
W3IMSN . . . . 24 UHBONV 13,812.5%
WRBIRUA L RA6&.25%  WABUSU L 11,726.25*
W4 KMS g00* WABESX .8,480%
WAWS . . anu KENGR . 5,670
WAARXT an.s+  WRBEIT 12,462
WAOZF C45u  WAITVM . 4,455
W4LIN 3a20* WAPYNC .. 7.968
W4Tul . . . . 326+ WAQPDH . 3,753.75%
KSMDX . 3,668.75% KBUIC 2,210%
WBSHAE . 475 WAQESM 288
W508 . 234 VYVSCKR 9,450
KEMAT 161.5% lT?GCV 1,687
WAGPGH . 1,334, VEIAMB 4.601
KasSVT. . . e DESTT 3,978
WABIOG o238 13MOQ 3,217.5%
Weolr[M Cany VEBANK 2,294
KeTu LL.oT2 i’i@YL 250
¥ VE3GSQ 6
&?E&DSEM 'l‘f’%ég VU0V 30+
KIPGL . . . . . 391 BPSEXA 180*
KTUWT . ., . 25 SP2FF a0*
WBKXT . . TOUE L
WSDM . LT oM cw
WILNQ 2,100% WIPEG 1,080
WONIL ¥ . JGL,435% WIBNS 634
WAYBWY 820 WIERW [25%
KYKKX . 432 K2LFG 1,240
112

W1AALl .. 1,152 WBBNTY 2275+
WA2ZBXK . . 71875* WONLF . . .1,520*
W2UAP 2275 WOLNQ . . 1,087+
WIRUK L 100 WRODWP . . . . 810
W3ARK 942% Wwopu . . . | 728
W3IGN A B X T 71 7 N, san*
w4juj . 4R3 WBOKVN Su8%
W4KMS . 278% WaRKP . 4an
WA4BXT L6258 WOPNE . . 10[.25%
K4BA1 LG WelR/M9 -
WaLR) . Lo L 20F 0 WARTRE 1,360
WBAWHE/4 | | S*  WOAUH 112.8*
WEW7ZQ . . .2,145% WARWOV .48
KAMAT L L012.8%  VE7BBL . 508
WwWsoB CTER O SPICTY 517.5%
WsBWM L, L 100 VEIRFHY . . 506
WASLUU 12375 VEGUP . . . . L. BOO
W6GRY 1,196.25%  VE2CO L. HRTSE
WeZT . L 00 VEICIG L . L 272
WAGPGR - 3B0 OKIMPP . . _263.5%
WaCULM L2250 ITeAGA L L, 198*
WeWLY . 151*  oH2LU )
WBHAW/6 .45 anP/isAxn . 6
WATORL | 418 YOBKAN . . . L 20
WRAOGW/T S3 PR L. L L. 12
HIUWT WOVUISE . . L. . .5
WaDM BR0*  VK3IXB 1.25%

* Indicates low power multiplier.

Cantest Logs mailed before the March 28th
deadline, but, due to the delav in mail delivery
cannot he considered for competition, were re-
caived from Czechoslovakia, and from Poland.

YLRL Internattonal Convention Plans

The 7Tth International YLRL Convention will
be hosted in 1976 by the GAYLARCs, Annie
Smith, KSJIKV, and Fkrancis Smith {no relation,
either) WASMPM, have been appointed to the
offices of Chairman, and Co-chairman of the
planning committee for this gquadrenniel affaic.
Deauna Mercurio, WASKRI was selected as Pub-
Heity Chairman,

Plans for this convention in the Hicentennial
Year are under way and the date will be announced
in the nedar future.

The GAYLARCs, organized 16 years apo is very
active in public service activities, and have been
official hostesses at several ARRL conventions in
their area,

YLRL Certificate Custodians

Every so often “YL News and Views' receives
requests Ffor mmformation about the various cectifi-
cates  that are spomsored by YLRL. AN such
requests should be sent to the cusfodian of the
vertificate that s desired.

WAS-YL. lrene Akers, W3IRXJ, 5943 5t. Clair
Dirive, Washingion, DC 20031,

WAC- YL, Miriam Blackbure, W3LITIG, Box Na,
2, Ingomar, PA 16127,

YLCC Onie Wondward, WI1ZEN,
Street, Maclboro, MA 07152,

OX-YL.Emma Berg, WUV, RFD No. 2, Box
171, Lawrence, KS 660144,

Continuous  AMembership. Ruth  Siegelman,
WROWL, 9722, 57th Ave, Lefrak, Queens, NY
113683,

DX-Y1. is restricied to YL participants only.
Continunus memnbership is automatically 1ssued to
the members us they meet the requirements and
does not require application forms.

14 Emmett

30T Canada’s First YL

An error was iade in“YiL MNews und Views,”
QST, February 1970, with the statement that 1y24

QST for




Mary Ryden, KBONV.

was the date that Canada’s first YL was licensed,
Madeline Cross, received the cull 3QT in 1922.
Amateur radio was not only her only interest, for,
in 1926, she gualified for a commercial license as »
First Class Radio Operator. Madeline worked in
various e¢lectronics and communications companies
since that time, and retired in 1977,

1922 was the year that Madeline in Canada, and
Mrs. McKenzie, VE2FV, in Australia, became
amateur radio’s second and third DX YL operators.

Radio’s Oldest YL

Mrs. Minnie Osier, K@POF, qualified for her
license at the uge of 75, and has been operating
daily for the past 16 vears.

It has been said that vou are never too young,
or too old fo be an amateur radio operator, Mrs,
Usier recently celebrated her 9Ist birthday. and so
far as we can determine, qualifies as the *‘yrand
dame” of YL operators.

KBONV, Mary Ryden

According to Mary, the family decided that
they all needed a hobby because, she says, “The
impression was given that mother's brain wasg in

u . =l

Linda Wells, WN@UTG, is another of the growing
group of 9 vear old YLs who are very active in the
Novice bands, (Photo courtesy WNQJTH)

danger of atrophying from luck of use.” None of
the Rydens had heard amateur operation on aty
radio, and knew nothing sbout it but the name;
but the OM found a radio store, got all the
necessary manuals and Kits, and the result was OM,
Ken K8OHG, Mary, K8ONY., and their two
daughters Sally, K8ONW, and Alice, KERBE,

That was 1989, Today, Mary is president of
Buckeye Belles, and EC for Erie, Huron, and
Sandusky counties of Ohio. While they lived in
Michigan, she became the first woman to be
clected President of the Catalpa Amateur Radio
Club. A member of YLRL, ARRL, TASYL, CHC,
Buckeye Belles, and YLISSE, she prefers ow
aperation, but enjoys ssh, and for a while was busy
aperating RTTY.

tMary likes to bunt DX, and made the Honor
Roll. 8he is busy in traffic activities. and also with
phone patch operation between military personned
and their homes, She hay emmed almost 200
cerfificates including A-1 Operator, several Publie
Service Awards for her work in emergencies, as
well as some 19 certificates for high score in the
YL-OM contests in the 8th YLRL District.

in 1963 the entire family operated VP2ZMM in
the “Ryden DX pedition” to Monsersat,

e

LY
35,

July 1948

..« A real rumpus is brewing. The Board of
Directors has aceepted results of a QST poll of
amateur sentiment on vaice bands ax concerns a
modest expansion of 75, and no phone on 40; but
directors decided that an increase at 20 meters
would cause international complications out of
proportion. History repeats itself?

. . . Sideband interest swings to phase-shift net-
works. Pioneer W2KUJ describes the practiecal
application for reception purposes. WeDHG details
an adapter, to go between the exciter and a final,
with balanced modulators providing 909 shift of
both rf und af. A new column edited by WI1DX,
“On the Air with Single Sideband,” hopefully will
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fearsh

increase inferest in and activity with this new
“5.5.5.¢.”" mode,

. 420 Me, is coming to life, though slowly. The
first YHEF Sweepstakes report shows initial activity
here, snd an article describing conversion of &
BC-Y88 altimeter unit from surplus is bound to
ereate more signals on the band,

s BCC fimally decided to delete old TV
Channel [ (44-50 Me.}, as it had planned, tho
ARRL alternative proposal of deleting Channel 2
(54-60) instead almost got the nod. Gur purpose
wis, of course, to reduce the curse of TVI from
LO-meter second harmonics.

- - Inflation aond greater activity has caught up
with ARRL zgain; dues are raised to $4 per year. -
WIRW
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GEORGE HART, WINIM
Communications Manager
FLLEN WIHITE, WiYL
Deputy Communications Mgr.

ASST. COMMS. MGRS.: DXCC, R, L. WHILE, WLCW, Hq. Station, C. R. BENDER, WIWPR;
Contests, . C. NISWANDER, WALPID; Public Service. W. L. MANN, WALFCM.

Official Observer Notes. Occasionally our
Official Observers come forth with some ob-
servations intended in general for the uperating
{raternity. We know of no better wav to bring
them to the azttention to this large segment of
amateurdom than via this column, Actually, the
majority of these notes are from a single observer,
but he cares nothing for publicity and prefers not
to be identified.

1} Phone patches in toreign languages. Go eusy,
unless you're fully conversant in that language, it
you dan’t know what the conversation is about,
it’s pot & good idea to let it be conducted over
your station.

21 Speech processing devices. The idea nof
speech processing is to keep your modulation level
eonstant and to prevent overmodulation with its
attendant splatter. Some of them do, some don’t,
and some that do introduce other deiects in speech
causing various kinds of distortion or other dis-
crepancies. No matter what Kind of gadgetry you
use, also use a "scope to check your speech. Good
idea to keep the "scope in the circuit all the time so
you can constantly monitor your speech guality.

3 But a ‘swope doesn't indicate all dis-
crepancies in speech yuality either. A ‘scope is
essentially an a-m indicatos. Just because it shows a
trapezoidal pattern doesn’t always mean your
signal is perfect,

4) “Cute” identification migh{ entertain yvour
friends, but FCC monitors might not be amused.
“WINJ and a M”™ may be a clever way of signing
“WINIM,” but if an FCC monitor doesn’t get if,
yvou may. An identification thar is not readable is
not a legal identification,

81 Section 324 of the Communications Act
requires that {ransmitter power be reduced to that
necessary to conduct the communication involved.,

Most amateurs completely ignore this, but it
applies to us, none-the-less. 1t may seem com-
plimentary when someone tells you how many “db
over™ 89 you are, but it really means your signal is
londer than necessary, On sideband, turn down
vour audio gam, On other modes, QRP! You can
get cited tor unnecessary high power.

6} A loud signal may seem to be broader than a
wezk one, and also to have worse clicks, chirps or
splatter, but this might be because it overloads
vour receiver front-end. Defects on weak signals
are just as illegal as defects on strong ones. To
make a strong signal into a weak one (ie., to
prevent overloading), reduce your reveiver rf gain.
If it’s still too loud, remove the antenna. Unless the
signal is very powertul and very local (thus maybe
getting directly into other receiver components},
vou'll then hear what it really sounds like.

7 Some sidebanders like to switch sidebands to
avoid QRM. ‘This 15 uvkay, provided doing so
doesn’t cause (JRM to someone I kHz down or up
from you, 45 the case may be - and also provided
your carrier frequency is not already within 3 kiz
of a band or sub-band edge. If the latter, vou conld
extend outside the band with your sidebands. in
fact, even if your sidebands are on the proper side,
if your unwanted-sideband suppiession is not
adequate vou could still radiate outside the band,
Better to stay 3 kHz in, no tnatter which sideband
you're using, or think you're using. Dsb is nat
illegal, but out-af-band sidebands are.

#) All rigs have hawmonics and most have
spurious responses. The trck is to pet them
attenuated, and the first step is to find them. A
great many recipienis of OO notices never knew
they existed, especially novices, To find out if your
rig ts emitting any illegal sigmals, tfollow the
procedure described in & above, except keep your
audio gain turned up somewhat, so your fun-
Jamental signal is good and loud. Now tune all
over the spectrum looking for spurious signals, and
note their Iocation, Have someone a mile ar zo
away take a listen. If he hears any of them, seek

Well, we warned you guys. If yvou don't send us
goed photos we'll just have to show some more ot
the staif! In fact, here's Communications Mgr.
WINJM (right) presenting Asst, Communications
Mgr. WIWPR with his 25-year ARRL membership
pin. Chuck is the man at W1AW.

QST for



WIAW SPRING-SUMMER SCHEDULE
(April 29—@ctober 28)
{The specific frequencies shown below are approximate and indicate general operating periods)

The ARRL Maxim Memorizl Btation welcomes visitors. Operating-visiting hours are Monrday through Fridey
1 pm-1 aM. EDET, 8aturday 7 pm.-1:00 aM. EDRT and Bunday § ean-11:00 ey, EDAT, The station address

is 226 Main Btreet, Nf‘“matnn Conn,, about 7 miles south uf Hariford.
wilh he riosed May 28, duly 4, amd Sepremier 3,

sent upon request, [F you wish to Op('rute you tust have gour original operator's license with you, The station

A map shnv.mg local street detail will he

A RTTY Bulletms. rn 4625, 7.008, 14,005, 21095,

k4 'Pnrtlr'lpﬂtlun in seetion trathe pels,
v (lperafrnn will ha an nne of the following frequencias:

" When an OBCAR

Times/ Days i
oM Sunday Monday  Tuesday Wednesday Thursday Friday &ztwdw
000D [ * — - CW BULL TN“M ——
0020-0208F L, i i 3.7 Nov 14, 08 14,0 7.15 Nov ¥ 14 ﬂtil)
{13 C0] UIRC AR {——— <= —— PHONE BULLET]N" — e
MO5-01B il e 950 0. 190 145,538 1E20 ..1 390
30 -<- —— CODE PRACTICET {35-15 wpm T’ l"h!sat 525 wpm MWFSn) DETAILS BELOW >
0230-0300* 3580 e 1805 L. 580
300 RYTY BULLETING '
330 PHONF BULLETIN? - ———— —
0335-04001 SO0 3.950 7420
0440 W BULLETIN! -~ -
0420—0‘50?!3 | 3.990 7.15 Nov.® 3,580
14 R 110 ¥ e ——— S
1300 COD PR ACT]CE‘ 15-25 wpm MWF, 35-15 wpm Tl'h) DETA!'LS BELOW raran
1700-1800 21/88ewT  21/28ssbd 21; Wow? A-’Ss /2Rewt e
1800 s --—— OSCAR? - ——
TH00-2000 1.080 7.250 14 0vs RI'TY 7. 2 7.050
2500~ 2030 1/288sk8 1/ WWew? 21/28a5b® 21/28cw? 21 /2888h8
A L iieass iieeaaaaes CW BULLY ... ... OW BULL3 Lerresas
2100-2130 7.15 Nov.® 21,1 Nov.s 115 Nov.s 21,1 Nov.2 7.15 Nov.B
2130 RTTY BULTE oeviviias RTTY BULLE ..........s
2200 7 095‘ RTTY 5625 RTTY 14,095+ RTTY CPNe
2300 RTTY BULL.S CN9
2330 - CODE I’RACTICE {10-13-15 wpm) DETAILS BELOW—

1MW Hulleting (18 wpmd and eode practies on 1,805, 3,580, T.080, 14,080, 21.080, 25.080, 50,080 and 145.588 MHz.
2 Phane Bulleting on 1.520, 3,900, 7.200, 14,290, 21,300, 28,590, 50, 190 and 145588 Mils,

uid 28 (95 MH_: Billetins I“P'DPRfPll when time permits.

4 @tarting time approximaie, fo"nvung eomelusion of bulletin or code praetice.

SWIAW will tune the indieated bands far Noviee ralls, returning the eall on the frequency on which ecalled.

2102, 2108, 21.1, 28.08, 28,08, 28.1 MHe.

¥ (Operation will be on one of the following frequencies: 21,260, 21.390, 28.590 MHz,

satellite 15 I orbit, duily tpdated orbital data is sent at 18 WPM on ew frequencies,
™ ORCAR nrhital data for the coming wi pnk on RTTY frequencies,

I (GRCAR erbita) data for the coming vu.ek on ew frequencies,

WI1AW CODE PRACTICE

WIAW transmits code practice according to the
following schedule, Approximate frequencies are
.05 358 7.08 14.08 21.08 28.08 50.08 and
145.588 MHz. For practice purposes the order of
words in each line may be reversed during the 5.13
wpmn  transmissions. Fach tape carries checking
references.

Speeds Local Times!Days GWT

10-13-15 7:30 PM EDST dy 2330 dy
4:30 PM PRST

5-74%-10- 9:30 PM EDST SnTThS 0130 MWFSn

13-20-25 6:30 PM PDST

G5-71%-10- 9:00 AM EDST MWF 1300 MWF

13-20-25 6:00 AM PDST

35-30-25- 9:30 PM EDST MWF Ql34 TThS

20-15 6130 PM PDST

35-30-25- 9:00 AM EDST TTh
20-15 §:00 AM PDST

The 0130 GMT practice is omitted four titneg a
year on  designated nights when Frequency
Measuring Tests are sent in this period. T'o improve
your fist by sending in step with W1AW (but not
over the air!), and to allow checking the accuracy
of your copy on certain tapes, note the GMT dates
and QST practice text (from the issue 2 months
previous) to be sent in the 0130 GMT practice on
the following dates:

1300 TTh

July 9: 1t Seems to Us
Iuly 17 Correspondence
July 20:  League Lines
July 26: ARPS

Aug, 1:  World Above
Aug. 3: YL News

technical assistance to get rid of them. Do the same
things for your harmonics (especially 2nd and 3rd).

) Reciprocal vperators please note, 1f you are
operating in another country under a reciprocal
licensing agreement, don’t get wise just because
yvou're out of FCC™ jurisdiction. You could land in
a foreign jail; anyway, not a good image. Dan’t be
an Ugly American. I¥ you'te an alien operating in
the 1.S., don't forget we have sub-bands, and
you're subject to IFCC rules while you're in this
country.

10y Watch ont for *“tunable” vlicks and chirps
on ¢w signals, 1f they are caused by frequency
change alone and have no amplitede change, they

July 1973

S-BAND AWARDS
(Updating the June 1973 listing]

S5BDXCC: (Starting with number 240,
W3YIK VE6CT WAZEAH PABINA KZSIF
WEEXD/4 KPADLW YO3IAC CTIMK
VS6DO W2YY SM6CKS.

SBWAS: (Starting with number
WASIVD WATVM K4CBI WBRCQL.

147,
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New A-1 Operators

W2PFOQ K2KA] WBSLHI DM2BJF DM2BYTF

will nat show up on a ‘scope. However, they are
usually more audible to the “naked ear” than the
amplitude-discharge kind. Also, don’t assume, be-

cause you can't hear clicks in vour receiver, that
vou have none, or even, necessarily, when you do
hear them that you have some. Recelver circuits
are full of lag and fast-attack circuits that can make
signals sound clicky that aren’t and signals sound
iaggy that actually have clicks.

Fnough for the present installment. Our (JOs
are watching over you, not to pounce on you for

New Members

®) DX CENTURY CLUB AWARDS (%)

Radiotelephione listings foltow the geheral-type “New Member' and “Endorsement™ Tistings — Aprl 1230, [973

FALZA Ale WIREC 161 R4CBL 123 WHAPN g IBEDA 144 WRIEEY 191
ReBCL 301 WIFCC 157 W3IBMX 123 DIYYZ 107 hlskn 103 WAYZNU 101
DH2VE Y OKIDA 132 Wekso i 0k 1T WRBKELSD 193 LXIRR 1)
1H2AA g WHBYRDH 150 WeIZS 119 JATAXN lue  WBSDER 1493 VETTK 1m
YWEACT 144 ZLDBRR 149 VEMDK e WBSDD 1A GO3ZIP 1} WALINNKC lan
WELR 218 BATAD 147 VPZAAP 112 WB4JXN s WBINMQ |02 WAISHR frn
WReLIRS 22 WAZBOX 147 pKAIOH il JA4GYL lud  WATILC 2 WBIAIK {un
(53 13 186 LXIES 143 JAIPMN o IHIGTQ g DIrcy (] WIS 1un
TAISKE I65  ZFIBE TIR KR&IX ey LZ22EML ind  HBIOK il WRKIGU 1
VEIGEY  Iby WSTRZ P26 WHBYUGL Y WeYRS lud  WA3EXS it WaKC i
YUIOBG  led  YU2CTY 126 Z{C48) fuy  WBYI KD (4 W7IKS LH WRAGKRT  fof

IHTDA 1
WTSGN 38 LXIES 43 1IWN 12 KHIDO 110 1067 WALRXS 10l
VHeT 244 1IBRH 138 E&6AFA T LAXIN o 106 WBPCGT il
Kabl k I VIEEY P30 LUskT PR IV K TuH 1oy WIWXZ [l
WIETC 1al HYG 2% WIHLY 14 DGO 10K 164 WAILLSR 1
QKIKCP 153 DIILY (37 WRaKNM 113 WIiwal {0 1% W3YMB lim
WERIRDH 151 WRACG] 127 WSOKR 112 WASZWC Y lod  WSGITM mo
IDERR 143 DLIKX 126 WaILS 112 WBIGY o5 132 WASWKO  [im
WK XQ 144 w4pw is4  IAIRKE 110 EHsLRLU 197 1. 10l ZELANT (111}

WB2AI0 122 «aLIEM I WAQALUM 07 TUIBX jol
Endorsements

In the endorsement hsiings shown, totals from 120 through the 240 level ave piven in increments of 20, from 2514
through 3010 M imcrements of 110 and above 300 in increments of 5. The tutals shown do not necessarity eepreseitt the
exant credits given but only that the participant has reached the endorsement group indicated.

OHZLA 225 WiDIL 00 wioLw 170 VESNW 240 DLIRG P20 OH2NM 140
ihspa 3 WIKS 3 WeYHT 0 WB4sl 0 . DLYE 1RO OHBOR 140
L.7AH 3G Mo Weidy 210 WASZWC Mo K§SGS 180 DxikzZ 140
Koo B0 RGWTT 290 K4ERS o0 DLEOH 220 WelNH 1R VIIBZL 140
SMeCKS 315 KEPYD 290 w2l 2ol WEIDGX W0 WASOUE iR VEIDOT 140
WICRW 315 SMaALH dun WAIRAH  2eh WHKA 2200 YU4HA 141 WIMEW 140
5 02DX S5 SMaCVX ran WAASRT B0 WA4RJR 220 DLTOF ran  WA2kIV 140
DLIOH i M4LK KD WEPAQ B WRAGMR 220 HBYANK I WEY VR 40
K 6HN MU DHSE 280 WIYTN 26N WRSHEZ XM JAJBRE Tall WR4OXKD 140
v oMI 30 TISM 2RO WIDDL 2600 KIGBC 00 SMIACO  lelb WTWN 140
WiaA 310 Ksuw IR0 YVSENR O e RERJC oo VEICD folt  WOLD £40
WARLDE 30 WILW 2 DREIGL 2an PYUSI L T O T3 6l WRACHI P40
KICEF WS WSEnx 280 KRUNG 250 VEIGIH 00 WAZDNY 160 ja3Al0 10
kAGAK Iud WABPYL 280 WASEDT 21350 WHIAIO W00 WRIDYG P60 1agMBII 120
VR IKG s W9HZ RO WRAWIW  ISn WBIRSW 200 WARLVH a0 Wi3pOR 1M
waIvU 05 WAPDUBR  2su WIETZ 2500 WIGID o DKIRT FO WRIALS 120
WoALM 305 CRBAL 2700 WAPLES 2300 WAGINK oD LILIDA 140 WRADKO |00
WOZRX U5 JA2OD 70 EAGBN 40 WATBPS 200 JAIQFR 140 WegHEN  tlo
PYdLw Joo WILPL/Z 2T OHIVE A WAYTVM 20 JALOLS 140 wreLy 170
SM7REM  #0) K4BBR 270 OQHESR 40 WAPPRS MU ReSk B WaRRZ 170
WL PW Ay OHZXF TN SPARZ 240 DLIDAA [RI OH2BMG 140

DLTHU 38 CRUK 2B YOy I8 SWB4SHI M0 WHAIIRS M0 RHeHDA  isl
738K 320 DI2AA IR0 WHAST 2610 WASWEY M WIYTN 2 WARLYH Ten
WaHJA SIS TATAG I WARPYL el CTLEIW 230 WROAR 0 aY4MH 1411
14424 U WALVEG Mg WIDDL e R4BEK 2 ZLIUR 20U E4CELR 141
WIAA W8 WSEDX 28N WYHZ JeU VEIDGX 220 RIAAl 180 R4MLEZ f41
Waivu M5 WITRM SR WAYVGY  Jou VESNW T K9SGE PRI OH3VE 140
WAOUAW S ez 2 D3VX 2500 WASSDT 220 VE3IAIY IR WISEL i4u
WARZDE 0% N DLTAH IS OWAREEP o WIEW iU JAeMBL 12
GIWW 3t 270 WAIN 230 HK4BNC 2000 WIKSN tAl RLTHTO 120
14Z80) 3oy M0 WBeWIW 230 JATGDU 2000 WUV PR VETPO) (]
WUZRX 300 20 FAeBN 40 KBUNG i WABINK 180 WA3FLU (20
13)50A 2y 210 VE4IK 240 WEIGIH 200 WOHBH 180 WR4OXD  £l0
RaB1T 290 2600 WIKVS 240 WBIZRSW 200 HRYASH 1ot WRaHRN 120
WeZl 290 WADWSS 70
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vhastisement purposes, but ta try to keep vou aut
of trouble and avoid giving amateur radio a black
eye, Every POUC notification that goes out is a mark
against us. When you get an OO notification, take
heed, look into tt, even if vou think the observer is
vovkeyed — or cockeared, It could help both vou
and the image of amateur radio. — W/NM
MAY 12 FMT RESULTYS

The May 12 ARRL Freguenuy Measuring Fest brought in o
total ot 122 entres represgoting | R 7 individual measureients.
Entries recegived after the announced date of May 23 are not
tisted. (WIAW begun toansmitiing the ottical results May 24.)
The wopire measured rrequencies for the early mn at 3535.265,
039,092 and 14,050,845 kHz, The lare run checked out at
3542413, 7010951 and 14,061 328 kHz, Interssted in an
appaintment ay an ARRL Ofificial Qbserver? I so, check with
your SCM ip. 6, this dssue)l. Plan now to participate n the
Septemher 9 EMT, full rules in Operating Events Augnst. —
RIYL

HONOR ROLL

This top fisting w the stambing of the frequency measuring

leaders. In cunsideration af the minimum posible error due to
doppler aud orhar nnavoidable factors, we accredit as of equal
imerit wll those reporls computing 4/ 10th parts per million 1or
kigher] acenrracy, A participant must submit & minimum of 2
measyrements to qualify for this listing,
WIBCGH WIPLI KIVRO WAZRSE W3BEE WASERYZ EIWIK
KAKA WANTO WSFMO WS0S WHBAAL WeCHEX WAGUKD
KOKA WoME WBeMZP KGIFZ WIDNQ WAKMSC KYKEP
WIMNY WBY BAM WIHIHL WOMDL £8VOM Lreland.

[n the fullowing tabulation, error percentape can be deter-

mined hy moving the purts-per-miflion decimal point (the tigure
siiown in the parentheses) 4 places tu the left. Class T OOs must
demonstrate an average acearacy of hetter than 71.4 ppm. Class
T Qs must show at least 357.2 ppm.
{51 VESDP WOVOX, (.6) WG WALYVO WaFB KeMZN, 1.7)
WIKYD, (&) W2AIQ W4TUR W(wR(J. (1.1} W4KO Mendenhali,
(L4 KABCT, (L6) WAREEN. (2.7 WIAYG, (2.9 K9BZY,
(3.1) WIDDUY, (3.4 KYWMP, (4. ’Z‘J WB‘MIII 14.5) WARRXM,
(5,00 KIAGZ, 5.4y KERAY VEVTT, (37) W4WBK,
WATHGR, (6.6) WALLEX, (7.6 WARTLT, i7.8) W2BHS, (8. 1
WASBHR, (K.4) WASTHM/S, i8 70 WIKCM W9IQI, {10.2)
WASSKL, 114y KebEC, (107 vsCU3, (11.2Y KaCL, 111.5)
YEoOMJ, 117y WAUCL, (LK K2RCO  W3IN, (12.7)
WOLYC/3, (138} WPPHY KVEHW. (14.4) K3TNH, (14.6}
WBeLAK, (15.9) WAZIRX, (la.0) WBHBIY, (16.1) WTFIS,
yEFAY W2I30, (0.3 K1ePW, (20L8) WAZMID, (21.2) KRTMK,
1213 WASZBN, (21.4) WRITEH, (21.1) WRGRR, (230
W2IDC, (23.1) WAIPHE, (23.6) WeCBF, (23.8) K2LGL, (23,9}
KR, (25,10 WRaIEL, (25.7) WA2EJS, {26.6) KAAZR, (28,0
WIPL, (27 30 WYHPG, (28,3 WARTHY, (31.2) KRELUT, (33.0)
ROoASK, 1335 WoLe, 345 WNAUNM, (39.0) WIKCK,
49.8)  Ketd'H, (3060 K4VIC {377 WAGNDA, (58.7)
WAIMWB, (62.07 K4KH, (62.%) WRYBDH, (65.2) WA4AGE,
tah.7) WASLES, (68,2) WRSIOG, (76.6) KiWMQ, (7R.1
RYUUTD, (4,00 WAPKD, 190.0) WIMIM, i144.3) WOMTT,
{1457 WB20UMQ, ¢(148.7) K6GG, {1871y WATZX, (216.51
W2FFL, (219.0) WARGGY, (2384 KSTGO, (324 WIMHY.
(38107 WODWB, (1443.7) WBAMAZ, (185491 WBBU.

APRIL CD PARTIES
High-Claimed Scores

R4PUZ grabbed the brass ring rwice in the
April CD bash — an accomplishment last achieved
by K2ELU/S (now WEPAA) in Junuary 1969, Don
parnered the 3rd highest ow score and the 2nd
highest phone score ever recorded in an April
party,

WTTMIL/t has passed along the bad news that
he will be moving to Oregon betore the next party,
We'll all have to scraich harder far a Nl QSO now,
WoBLE is planning to bring joy to the hearts uf
many in July by operating it VE land again,

Remember, the deadline for RECEIPT of ¢'D
Party logs is the 1uth of the month after the party,

July 1973

Last maonth's listing of SBWAS award winners
shows W@ as holder of award no. 146. What we
didn't tell then was that Bob made it on the five
bands 160-16 meters| To our knowledge he's the
first one to do so. Over 95% of his QSOs were with
the 3281 barefoot, On 160 he ran an old DX-100
until he buift a transverter. Bob says hz became
very adept at thumhbing through the Cailbook as
others calfed CO. He says he did not use directional
COs and made only about five pre-arranged
schedules  right at the end. That must have meant
4 ot of listening time!

Your July “Open” logs must be received on or
before August 10 in order to he included in the
listings.

The following sre high-vlaimed scares, They
reait, from left to right: call, score, QSOs, sections,
haurs of operation. Final scores will appear in the
April CD Bulletin. — WA (PID

W WIGYF 107,100+ 350-60- 4
POR,358- KA2.e20 KIHXS 106,790 3583914
280 L60- B 16819 KOAZT b d95- 354-59- X
WA TSRO 20- YRZ2-63-201 KYDAE WSSO IWLST16
WYLIOK e 76 i KIAND HIAHOD- 23960 4
WHELH 244530 766620 WASBWY/9 (D035, 145.59. S
WAQELIQ 279975, 7026514 WIDGL Jud6ou- 335-37- 4
WITMLA FETRIET g2 KaOHU T2, 000 340611 9
WBASGY D3 M- 558-65-18 WOYRIWBIRKK, opr.)
WHIBCZ 1WABOVWY, opr.; T041,200- 327%-60- 4
JP2A30- ed47-65.0) WRILHI (HWAVEELY
warvs QL1875 e 183,150- 330-bt-17
5
W ?IZI\R“ 204, ﬁ.)U {51 FHONE
Wk{i a (w,\za KAPUZ 1449 260 4312-88-20
WHIOB F34 M50- di-bo- Y
(i, 40) WARUOD (14,375 Jos-h1-13
194,240 -5 WAIRDD  92400- 326.56-14
100,875 bin-bapn R4RTA 87,730 2R0-62-13
186 D50- f,(. Til.11 WHRAYC TS 2R -nfis] 3
WIPTT TRAAR 4 s WHBRL T1.eKS- 3 SH-55.] 3
WRLONP  1R2.650- WBAONP  TDRTS 251R35-11
WRAZNVC 176,240 WHIHAN B3, R30- PIL5R-14
WIGHT L10.951k 52065 |3 KIHXs 3 360- 220-5301
WBAFECYd (66200 514-ad-15 KADSL a%,320- 211-54- 7
WIAZO 162,240 5112-64-17 Wik ST - 210-83- 6
CAIAY 154, 700- 471-65-17 WHDKQ 20,841 194-58-164
WBOCZR  144.585- 453-63-18 K4YIY AnATA 14851
WALONE  142.200- 4bK-60-]5 WAIBWY/D 48450 TRe-51- 4
kyirng [ 36,400 240.62-16 KIIOD 4362 [(7748- 7
WETNT 132,060- 4"(\_53 19 Wikls 42500 Leb-50-11
WB4RLIA  129,015- WhHOK 42,350 [66-51-16
WIGNC 127,735 WSOGZ 42,000- 1HR4X- 3
WRONK {26,170- WA INLD 25 [5945- A
WAZRYD  [ISHS0- 4uSkl.1h WBBKXY  MHEn. 15546-14
WBIKVN  124,310- 377-62-16 WOONK 34, 300- 13349 b
WRACOS  123.000- 406-p-13 KOUEH . 350- 14046~ 7
3010 119,475 400591 WA2IRK 147-44- u
VEIGEN  1IRYS0- 3uiai-1y WATRYD 161-39- 7
WIGRM {18,110 17642,  WIAZO La-43- 4
KIOED CI7 160 4015816 KRIQFD 1 3442- 4
WIADE (13400 3716008 WBSEIN B- [ 26-44-11
WARVDX  (11.525 36l4l. & WEPAA - [ 09-4R- 1
K45XD ITL215- 37(-54. & WPIVP p 11446~ 3
WYV 111000 365-60.00  WENOH ITEN0 110
WIAX 105 .8RS- ¥306l- 3 WAIEY Z (+WAIEUR)
KAHZL  10R.300- 36060 Y 43350 [6T-51-14
K3ANA JUR, 1= 3735811 WM, f\r\vAlI K}s WA IHRYY
WIERY  107260- 340-82- 5 5270 ) 3338 1
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Operating EVENtS ..o tewivs

JULY
Ibee. 31 Ralian YU Ulub Mini-Contest p. 115 May.
5 WEOWP Qualifying Rum (WBZKS, ulternate) 1435 wpim at

1400 GMT on 359007090 iHz . This is 2100 POST the night ot luly
4, Please note that dates are alwuys shown ab 1838t two months 1n
advance apd times ace the sawne locat “clnck time,” 1.e. 3 PM local
Pucitte time. Underline one mintte of the highest speed copied,
certify copy made without aid and send to ARRL for grading.

78 Cregon (50 Party, p. 117 June, QRP Contest, sponsared
by the UL ow Actwity Group, from EXUGZ July 7 2o 1SU0Z July K
o $0-40-20 MHz, Only single-op, ow operation with PA mput
below 10 watts, PFifteen hotrs eperation allowed, with 2 b-hout
pause taken {at most) in 2 parts. Further time outs as one likes. Call
QRP Test, Exchange RST, serial number and nput 19, Add %" it
transmitter is xtal-controlled, for example: 379UUS/HX, QSLs with
24l stations valid, in vast oF a non=oniest station it is ont necessasy
to teceive a serial number. For your awn country { point, uwi
wontinent 2 points, DX country ¥ points. Three additional points
for u QSO with another QRP station 14-6 points). I one or both
stations use helow 3 watts inpnt or vrystal eontml both double
their QS0 powmts (K-§2 points), ELach counfry o Your owe
continent counts 1, each DX country connts 2 multiplier points per
band. QS0 and multiplier points accurding to the ARRL DXCC list,
but DM counts extra. Separate logs per band, Additional summary
sheet raquired with total score (= total SO points times totul
multiplier points), time(s) of 6-hour-pause und rough technical data.
Logs to DI7ST, Hartmut Weber, Am Walde 83, {-3201 Lierneburg,
Germany, by July 31,

12 WIAW Qulifving Run ([0-35 wpm af 0130 GMT) on
1,805 3,580 7.080 14,080 21.080 28080 54080 and 145.588
MHz. This 1 2030 EDST 79 PM EDSTY the mght of July 12,
Underiine one minute of top speed copied, state no uids used
{typewnters OK), sign and mail to ARRE with your Dl pame, call
{if any) and complete maiting address.

1415 “Open” CDParty cw, p. 63 June.

28-22  "Gpen” CD Party phome, p. 65 June. HR Cowtest,
commemnorating the Colombian 163rd [ndependence Anniversary
and the 40th anmiversary of their arateur society LORA VHF Space
Net Uontest, p. 117 June,

23 City of Cali Foumdation, the full 25 hour GMT period, in
honor of the city of Cali for § Q50 To earn the award send the
©81¢ and either 311 IRCs or 1 dollar © 8. by Sept. 3 1o the VORA
Seccional Cali, Apartado Aereo 6149, Cali, Colombia, 5.4,

2829 Venveuelm Afr Force World Wide CW Comtest p. 117
Tune,
2830
117 June,
28-Aug. 11 KIIBSA and KJ7TBSA Nationd Scour Jamboree
Arthity. See Happemings of the Month, ths issue.

22Ang 5 FIR9S Internationdd Jubslee Cangp, 50 Years Scouts
Ceptre, Kandersteg, Switzerland, will be on the air trom July 29 till
Anp S dally wa 3675 TATH 14313 21325 28418 Mz o
GO00-0930,  1S00-1530, L900-19307. QSI via HEYALY, o
Schweizerischer Ptadfinderbund, Administration  Jubika 73,
Munstergasse 42, CH-3000 Bern 8, Switzerland.

Kentucky (SO Party, (W Cownty Hunters Contest, p.

AUGUST
i WeOWP Onudifying Run.

43 {llinois (SO Farty, sponsored by the Kadio Amateur
Megacycle Society. from 20007 Saturday to 2400Z Sunday, Use all
bands cw and phone. The same sfation may be wurked on each band
und made. 1. stations seore 1 point per completed OSO with any
station, Stations outside M. scure 1 point per QS0 with an 1.
station, 1. stations mudtiply total Q5G points by the sum of states
(including 1), VE provinces and ARRL countries worked
fincluding U.5.A). Al nthers use Ml counties as mult, If input
power never pxceeds 3 watts, waltiply seare by A Addtional
multipliers may be counted for worksng the same . caunty, bach
group of 8 cortacts with the same county colnts as an #iin
multiptier, (10 QSOs = 15 lo QS0s = ), Remember, US.A,
Canada, Hawasi and Alaska count as country multiphers and Hawaii
and Alaska cuunt 2gain as states. Lk stations give QS0 no., RS(T)
and county; othees use state, province ur couniry in lieu of county,
Look for activity near 3560 3735 39un 7060 7125 7260 H4N6U
14275 21060 21110 28360 28060 28160 23660, Phone on the

us

honr, v R the half hiour, Appropriate awards For both single and
nultiop. entres. Logs moat cleady show datesftimes in GMT,
stutions, exchanges, bands, thodes and climed seore, Include a
swparate sultoary  showing rame/address of operator in block
letters, whether sngle nr multiop., Q80 points, multipliers and
wore claimed. Logs st be postrmarked ne later than Sept. 15 and
et to; RAMS K9CIU, 362 North Oeander Ave,, Chiczpo, VL
616 34. Please mchide a business size s.a.s.e with your entry if 2
swwnmaty of the resuits is desired.

11-12  COWE Contest (mited to Western Electric wmf Belt
Laboratories cinplovees), vht aad RTTY portion, from 1800Z o
2300, I portion in Oetaber. koo rules, [ogy, wfc., contact your
local eoutdinator, Space Cadet (S0 Party sponsored by the Space
Uadets of Amenca, tull weekend GMT. open to gl aunateurs in the
contineental 1% aud Canada, All bands, phone and ow. The same
station way be worked an sdditional bandsrmodes. A non-Space
ader vtation vy work any mmaien? andes the montest rules for a
pownt. However, only a Space Cadet pravides a multiplier. Non-
members multiply Q80s by the no. of Space Cadets worked. An
S0A member just adds his Q80% for his score, Non-members send
(50 no, ARRL section and RS(T). 504 members use SCA no, in
lien of section, Logs must inclide exchangs into. plus date, time,
band, mode, multiplier list and score computations, Send logs by
Sept. 1, to WBYBBC 1109 Sherman Ave, Juuesville, Wisconsin
53545, Appropriate awurds (just to nommembers). burther from
WAYZLU, oi betrer vet, vatch thew net any day at 2100Z on 7.29%
MHz.,

14 WIAW Quadifving Run,

1H-1Y  New Jerscy (SO Parry, sponsored by the Cnglewood
Amateur Radio Assn., Tnc., open to 2ll. Times: [900Z Sat. Aug. I8
o OBODZ Sun. Aog, 19 and from [200-2300Z Sun. Phone and ow
are considered the same contest, A station may be contatied once
v each hand - phone and ¢w arve considered separate bands, NJ
stations mey wotk other NI stations. Suggested freqs.: 1810 3535
RTI5 3905 TO3S TS 7265 14035 14280 21100 201355 28100
2RAI0 S0-50.5 144.146, Phone actnity is suggested on the even
hours. Fxchange €80 no. RS$(T) and QTH (section or countrs). NJ
wtations will send their county, Out-nf.state stations multiply on. of
MNJ contacts by the no. of NJ counties worked (maximum ot 213. NJ
stations count 1 point for W/VE/VO (8Os, } points for DX
cnntacts. Multiply total points times the no, of ARRL sections
tineluding NNI/SNI = maximum of 74). KP4/KHG/KLT/KZS count
hoth s 3=point DX cortacts and sectinn mptlipliers. Appropriate
awards. Lugs st show datestime m (:MT, band, emission und be
recerved no later than Sept. 15, The first contact for each claimed
wultiplier must be mdicated amd eumbered and 2 check list of
sontacrs wind multipliers attached to the entry. Multioperator entries
should be noted and calls of participating operators attached, Logs
and vumments should be sent to the vlub, EARA, 303 Tenafly
Road, Englewood, NJ 07631, A yize 1 sas.e, should be wneluded
tor reselts. Stations planning active participation in NF are requested
tur ndvise EARA by Aug. 4 so full coverage trom all coonties may be
planned. Portables/mobiles are wnooutaged. Workd-Wide RTTY
Contest sponsnred by the Scundinavian Awmateur Radio Teleprinter
Croup, MGOROOT. Aag, L8, 1600-2400Z Aug, (¥ and URONL 16007
Aug. 19, all bands 3 5-2% MHZ. The same station may he warked
e wi each band Far QS0 and multiplier credits; only two-way
S0s count, {'lasses: single npergtor up to P00 watts input single
wperator over 160 watts input, multloperator single transmitter (any
power] and SWL., bschange RST and Q8O ne. Q80s with one’s gwn
countty count $ pamts, other countries on the same continent
count 10 poinrs, nther gontinents 5 points. ¢In the US.A. and
Canada, each call district will count s 2 separate multiplier. Tolal
seore egtals the sum of the Q80 poinis times the sum of the
muttipliers. Mailing Jeadlfine Sept. 18, Logs must confain band,
datesftimes in GMT, calls, exchanges, poimnts and mutlipliers, Use a
separzte sheet for 2ach band and enclose 2 summary showimng the
wuring, cassification, vour call, name, address. Appropriate awards,
Send logs to; SARTG Contest Mgz, Bo V. hlssoil SMACMG. Box
1258, 5710 41 Pellingsbro, Sweden. Pridad and fobago tr
depeydence  Anpfversary QS0 Prty, cnmmemnrating, the 11th
anniversary of independence, full 4R-hauy GMT period (10-T5
phone, vnly). fixchange report plus sweal no. starting with Q0. A
certificate will be awarded to any 10X station working § or more
9¥4 slations. Coatact wrth the same station may be made on
different bands for credit. Crosshand not permitted. Logs with
dateitime in GMT and exchanpes required. For the S=station pward
the log only is required. bor rhe 4-band awanl (contirmng contiers
with 9 ¥4x on five batuisy. logs plus USLs required. IF you'ne eGble

QST for




tor un award, plesse enclose $1 ot exuivalent LRCs. Entries must be
oostmarked no later than Qct, §5 and go to the S.T.ARC., Box
L 31, San Femandu, Trimdad, West Indies.

1820 QRP QSO Pty from 2000Z Aug. 18 ta 02007 Aug, 20,
Members send  report, state/province/vountry, UQKP no, Non-
members wse power instead of QRP no, Seoring. 3 pomts per QS0,
4 points 1f non=W/VL; non-member 2 pants per Q80U 3 ponts oF
poa-WIVE, The same station may be worked only onee pey hand,
Multiplicrs equal total of states, provinees, countries worked on
aavch band, Power roudis.: 25000 watts X 1.5, 5-25% watts % 2,15
watts X 3 and under | walt X 4. Final score equals QSO points X
mult, X power mult, Suggested fregs.: ow, 3340 7040 14065 21040
28040k ssh, 3980 728G 14340 21430 28400 novice, 3720 7160
2120, Appropriate awards, In eporting, indicate all the wsual Ing
data, equipment tised, declaration that rules observed, Deadline tor
logs ix Rept, 15, Send to fim Hadiock, KTIRE, 3701 5.W. Morgan
H1, Heattle, WA 93126,

19 Americen  Contest, sponsored by  the Radie Club
Ureguayeo, commemorating its 20th atmiversary | the {ull 24-kour
pertnd GMT' Single operator, $0-10 meters, mived phone and cw
bizt ouly one QS0 per station, QOpen only to amateuts in Notth and
South America. Excliange RS plus serial no. starting with 001,
Multrpliers: two classes; one for ench difterent country, three for
each different CX (with a maximum of 10 CXs per band). Q8Os
between different contingnts count 4 points, contacts  with
countries on the same contiment count 2 points, 080 between
U84 stations count | point, 805 berween the same conntry's
statron Lother than LLE.AL) count zezo points serving only ws a
mdtiplier. o scores add all the Q850 points seulliplied by the
addetion of different countries plus CX multipties. On 80, QS0
paints are multipied by 5 and on 40, they#re muitiplied by 3.
Tenphies and certiticates with special grand prize presentation. Logs
must itciude time in GMT, separate logs per band, rig used, call and
location plus suminary. Lops must be postmarked by Setp. 10,
L973, Setud to Radia Club Umignaya. Box 37, Montivides, Usuypuay .
25.26  AllAstan Comtest ow only, from OO GMT Aug. 25 to
L&0D Aug. 26. Exciange RNT plus aype (gals get to send (01 Contact
only Asians, each worth a point, Muférpliers of one for each preiiy
af the Asian country. {Nete, JUT Ogasawara i Asiz but IDI
Minamitorishima is Queaniu.i Bingle band simgle op., muitiband
single up. and muitiband multiop. vategories, Single transmitter
uvily. in lopging, use GMT, 31 in the pretideouniry the first ime it
is contacted, Use a seputate sheet per band nnd 2 separate sunumary,
No crosshand. Appropriate certificates and medals, Usual rules tor
disqualification plus dupes 10 exeess of 29 are alo grounds. Lops
inust arrive by Nov. 31 and fo the JARL Contest Commitiee,
Central Post Otfice Box 377, Tokvo, Japen.

SEFTEMBER
[ WoOWP Qnalifying e,
89 VHE (50 Party.
525 Malta Contest,
2 Fawgpency Measuring Test.
12 WIAW Chedifving Ron,
15:16  Seandinaviai Activity Contest cw, Wasbiggton State QSO

Party, VHF Space Net Contest,

1921 YLRL Howdy Days, 18002 Sept. 19 to 18602 Sept 14,
spunsared by the YLRL, limited to Jicensed YLz, 41 bands/modes,
no ctuss-bund  operation, Net confacts do not counr. Only ane
cuntact with each station will couni. Score 2 poinds foreach YLRIL
member wucked zind | pein! for each oon-YLRI. member, (NQ
mutlipliers.l Awards s in previous years, bogs must be received by
Oct. 15, 1973 Send 1o Fila Russell, WARL BS, 4348 Wese 223
St., Tuirview Park. Ohio 44126,

22.23 VRV Contest, SAC phoie.
25 WIAW Merning Qrnalifyving R,
29-30 Delta QSO Party.

Oct, 13-14, CD Pinty, phoue,
Oct. {718, YL/AP

Uet. 20021, G Party, ew

Now, 1-2, YLIAP phoie,

New, 10-11, 55, pheue,

New, F7-1X, 55, cw.

P, 89 IaMeter ontest

July 1973
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ARPS

(Continued from page 85}
Aptril Reports

Nar . Sessions  Traffic  Rate Avg Sh Rep.
EAN . E0 1521 1.240 50,7 ten
AN n 927 K39 309 e
PAN . L. 30 1196 LS00 6.5 1000
CIN 29 152 .103 52 423
RN . L . L 611 501 336 B4 942
RN 61 550 674 9.0 1000
DIRN . L st 39 73 2.0 7.7
RN .. L ol 192 497 8.2 Y54
(RN 30 191 351 a4 96.6
4RN . ... .. 54 710 4R7 13.1 H#1.8
D4RN 13 Ay 129 LR 754
RNS . .. 0. 5] (7Y VK2 1.3 96t
RN6 &0 04 493 ILT  inoa
RN? 37 318 SN 56 518
BRN . . . ... 56 353 L 63 73
DERN El 58 172 28 412
IRN B0 429 452 72 921
TEN . .. . .. 60 520 475 8.7 928
ECN .. .. .. 6l 173 244 8 902
TCC Fastern . 119} bl

TCC Central L9 523

Qe Pac&fic 1201 749

Sections . 3108 13774

Summary 3969 ISIRU FAN 6.4

Record 3238 8426 1421 19.1

ETCC functions not couated as net sessions.

23ection und focal oets reporting (933 APSN (AB); MTN
(M By, APN (Maz); Champlain-Mininet GEN QDR QPN QON
(ON); AENB ALND AENM AENO (AL); OZK {AR); IEN
NCN NEN Qrg.Co 40M SCN (CA); CON SEN (CO): CN CPN
Nutmeg-VHF (CT); FAST FMTN FPTN OGN QFN TPTN
VEN (FL); GaSSB GSN GTN (GA)Y; IMN (1D, MT); ELN (IL);
QLN (IN); TLCN {1A); KPN KSBN QKS QKS-58 (K8); KNTN
KTN RYN (KY?); 8GN (ME); MDCTN MDD (Mi>-DC); EMN
EM2MN WMN WMPN (MA); PAW (MN); JU2AN MoSSB
MSN WEN (MO MTN (MT); NIN NISN (NJ); NLI NLIPN
NYCLEVAEF MYS (MY, CNCTN THEN (CY, 8MR OSSBN
[QHY, OLZ QPEN rGE); BSN 0OSN {OR); GCRN FPA PTTN
WPA (PA); SDN (SD); I'N TNN (TN); FEX TEX-SS TTN
{TX); BUN UCN (UT), VN VSEBN (VA), NSN WBN (WA);

WVEN (WV) BEN BWN WSBN WSSN (WL
Transcontinental Corps.

Gut.of-Net
Area lunctions% Suceessfil Traffic Traftic
Eastern .11 1.6 1695 652
Central an 92.2 1108 523
Pacific . 120 875 1493 749
Summary P [ R FEE

[he TCC roster (Apr.): Bastern Area (W3EML, Dir) - Wis
RIG ENY NIM OYY YNE, W2s FR GKZ, WA2y UNE ICU
EWA, Wiz CB BML, K3MVO, WAJOGM, W4s SG0Q 10, Kas
FAC KNP, WB4x OMG SGV, W8s TBX PMJ VDAS4, KBKMQ,
WARBPIM. Central Aren (KAAEM, Dir.) - WAOGG, WB4s KPE
YOV, Was GHP MI QU SBM TNT, WBAFDP, wos CXY DN,
Wis HT INH ZHN, KBDIDIA, Pacific Ares (KSMAT, Diz.) -
WSRE, KSMAT, Wés Bl BOT IPW MLE RSY VNQ VIT,
WAGDEL, WB6s ARR YKV, WTs BQO DZX EM GHT KZ FI,
K7NHL, WLQ, KPOTH, WBRAXW.

independent Net Reports (April)

Net . . .| L L Sexstons Yraffic  Check-iny
Morth American Traffic 25 255 473
A0 Traffic . . . . . . . 42 S0 1636
20 Meter 1S8B . . . . . . 35 1920 373
Young Ladies . . . ., . . . 4 67 20
Ohio Yalley Tesnape 34 m 374
IMRA . . . . .. 46 551k 1577
Hit & Bounce Stow 23 02 159
75-Meter 1SSB an 416 1557
Clearing House . . . . . 6 245 365
NY Region RTTY 28 55 167

[:El
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Al operating amateurs ate invited to repert to the
SCM on the first of each month, covering station
activities for the preceding manth. Radio Club news
i¥ also desired by SCMs for inclusion in these
columns, The addresses of all SCMs will be found on
page 6.

ATLANTIC DIVISHON

DELAWARE SCMJSEC, Roger k. Cule, W3IDKX - RM;
WIEER PAM: WA3GSM. Conpratulations 1o k 3K A un inuking the
A-l Operator’s Club. Dave is ulso chmn. of the belmarva Hamtest
Caomm. prepanng for s pood orowd st the Harrington State
Faisgrounds on Aug. 19. The Tiel, Hepeater Assn. and Delaware
ARC can ascommadate a¥l wishing to attend at therr new mecting
place at Deleastle Recreation Center, W3BHU yave i titeresting
talk on Oscur & at First Rtate AR wiath tapes ol somne ot his QSUs,
WIZNF edets znother pablication “Herchunk,” newsfetter of the
Mid Delaware FM Repeater Assn. MBEMRA officers are WAIIWY,
pres,y KIROID, vice-pres.; WAIRIZ, ey, WASIIX, treas By priss
time, their standard SCA RPT-1 should be operating on (49-79,
WIEFR 15 111 2 chess mialch via e vath some Mich., Taans, BTN QNI
184, QTC 3a/33. DEPN GNI 66, QUTC 19/16, PSHR: WASDUM 56,
EIRAT 47, Tratfic: WAIGSM Ra, KIKAL mb, WAZQIT 37,
WAIDUM 47 W3EFR 31, WAIEKP 31, WDKK 29, WASNHW 9.

FASTERN PENNSYLYANIA — 50M, djentpe 5. Yan Dyke, Ir,
WAHK - SEC: WIIFRE. RMs: W3IEML, WASALT, KIMVO, KAPEE,
WICDB, PAMs: KIBHU, WA3PLP. QRS reporfs frnm W3ICE, Wi,
WASARL K3RHL, WAIKET, WAIQOZ. 0VE reports from W3CL,
WAHLT, WD, WAIKFT, K3QUQ3. Q0 reports from WiaCL,
KIRCM. PSHR: W3ART, WN3ISZD, WAIATQ, KIMVO, WAIMOQE,
K300, WASOLG. BPLe: WICUL, W3VR, WIABT, WN3ISZD

Met Az {Aperates Pl giC R4
hba tola Tl P Dy (S 404 ¥ APIF.
PTTN 3nld a3 E Dy e 53 WA 3a k]
PEN dundk A48 P M-h 30 EEEd KABHU
FPALFETN AT a0 P Dy 405 w2 LU

Wobue Srers we running u BAKX Net Wed, 9o | local time 300330
MHz, A pew net tor the vouth ot Phils, urea 5 operating on 21.400
duily ai 0IN0E, Purpuse v to got the youth togerher on the air
Charter members ape WAIPZO, WASRGG:, WAINNA, WASQLG,
WASLLEK, WA3S(B, inin in tor some lively talks. A tip of the fat
to WRADE for almost perreci attendance oo both early and fate
FPA, WRBIEWW, WAINAZ and WALYD e keeping W3IART at O
af P very active. WAIUUM and WAIQOZ swenn to pop up dt any
spot that help g needed focal w 1CC. A hearty “Well Done™ 12
those who wulk so hard to Keep LPA ao fop uf the pile! Cure big
guns wre back 1o siorthern couutry W3CUL and W3VR: welcome
hack! WIEMLE rewnenng from serious ifiness back on Juty. He
reports the propagaton 15 readly cutting nto vperations, KIMVYO
reports putting all guys v his untenna system, hat if didn't change
s hist 2 bit. WASRKL has bevn aved pted as 2 Ben brapkhin Scholar
at L} of P another ap b W3ABT! The Mt Airy YHE Club entered
the World Wide YHF Contest and took first place! They again wont
into the National Space VHE Contest and first place? Yepl 432
MHz activity up now that it is a link tor the repeaters, WA ICKA
reports he never knew witat a QRM free (SO was like unti he woent
wht. WIBNR must nave a wevond home in Cadif] W3IGME still
ranning the pumps at his QT Hope vou were all ready tor ¥
wnd have o swell vacabion, atic: W3CUL 2109, WAVR aef,
WAEML 4us, WAILDOZ 3R, WIABT M40 RIBHU 229 WNISZD
190, KJPIE kb, WASATG 125, R3IDXE 19, E3IDCB 153,
WASOLG L0y, WAIKWD 108, K3MVO 105, R3OTO 98, WAIMOP
a4, W3IADE 39, WAITB 31, WASRKH 23, Wiy 20, Wa3akl
17, W3CL 15, W3OMI 13, WICBH 11, WA3HIT 15, WASUKA O,
WIBNR 4, KIKTH ¥, WIKCM 7. WiVAP 7. WiVA . WiHK &,
KAIMNT 5, WIWRE 4, W3aTi 2, WASBIO 2, wIED 1, W3GMK 1.
WD 1, WiLC 1.

MARYLAND-DISTRICT OF (OLUMRBEA — S0M, Earl R,
Medrow, W3FA - RMs: WAEZT, W30U. PAM: K3TNM. NCM:
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WILDD. WASRUL wchyeved his goal of making BPL 12 times
consecutively Nine times as 4 Novice. WA3SQOQ also made BPL in
Apr. The MDD-MEPN-MDCTN get-together is July 27 at the
Patapsco State Park. MFPN met 21 tumes with 90 tormals, B3
infurmals and an averape uze of 267 MDCTN held 17 sesslons with
45 formals with a 19.3 average net? size, The MEPN 100 per centers
wers WIADO, WASHY, W3ION amd W3LDD. W30DKN has his eve
o Penna. real estate, WASQDH scheduled an FM sexies on amateur
mdio for June, W3IEOV retired, makes vipss country tnps his
diversion. WA3HEN upgrades from Techmon to General and was
cesponsible For the Governors proclamation uf Amateur Week in
Marylznd, W3IFCD sputts 2 new (qad and enjoys the OX world,
WASRDE! claims the first HW-202 i Md., aad reports the local
1373 repeater abnost complote, W3ZNW likes 10 2nd 6 in the
summertime. WA3EYZ is still talking about his visit to Hg, W3QU
made it to Sentland thropgh Oscar and he likes bis new TRAC
picked up in Dayion. W3TN is covering all local nets. WA3RIS
regularly teports his W actvities. WA 3SWS is switching to Z-meter
fm only. W3IBHE reports Novice WN3IUMS and YL Novice
WNALIQOD the Tatest in Cumberland. WN3UQQ 1 a first in the area.
WAZUNX upgraded 1o General. W3CDQ renewed old friendstups in
the U party, K3IRUQ giving 2 brg assist to Novices in the Liznton
arca. WABERL going mnhile amd gives up that hat MDCTN spot.
WASCR is mer. of the new Early Mornipg Traffic Net, EMTN, on
FT1LS KHz at 100D GMT. WA3QLA backs up the MDD CW hot spots
repularly, 'WA3AFQ is planning that automatic contest keyer.
WIFZY keeps MDD in line on Tue. W3FCS hax the directors
ingeting for MEPN all organszed. WAIPIG has lux school Rensselaer
41l lined up and eyes aperation as W2SZ. WA3LHEK ix enming right
down the line zt the U of Md. WRINOM and WASTOM are the same
angd report the American Univ. new club cull is WASURY, K3TNM
i busy Filling these vacant MDCTN slots with volunteers. KIGZK
ready for thut retiternent. WASIYS plans to commute hetween New
fersey and DC this summer. W3QU has WA3PIG and WASQIA on
top of the MDD rankings, WASHEN presented W3FA with the
vovernor's proclamation of Amateur Werk at the Maryland
Mobilears club meeting Traffic: {Apr.) WA3IYS 416, WAIRC] 345,
WASRIG 95, W3QU 164, WITN 161, WA3IQIA 151, WA3ISQQ
14U, WAISWS 131, WASAFQ £5, WASSCR 60, W3FA 45, WAllv
dd, WIOKN 38 KITNM 34, W3ADO 1T, WIROY 11, Warcs 11,
WAFZY 15, K3GZK 15, WASEHK 13, WAIHEN 6, WIZNW 6.
Wik 5, WIBHE 4, WAIRDD 2, WASFYZ 1. (Mar.) WASQDH LL.

SOUTHERN NEW JERSEY — SCM, Cherles E. Travers W2YPZ
- Avting SEC W2YPT. PAMs: WA2TRE, WB2FJE.

Net Freq. Time (M)} Sess. INT fre. Mgr,
MIEN 3750 X:15 nightly 2% 47 19 WA2TREK
NIPN REE] 6 M-S 25 518 181 WA2IPVH
NEPUN 393y & Su k3 HY AR WRIFIF

The Fnglewood Amateur Radio Assn. invites all amateurs 1o take
part in the 14th N.J. QS0 Party, Time of the Party is 1900 GMT
Sat, A 15 to 08060 OMT Sun. Ang 19 and from 1200 GMT to
2800 GMT on Sun. Aug. 19 Phone and ow are considered the same
woptest. Congratulations to K2ENK of the Del. Valley Radio Assn,,
un complenion of s Doctorate in chemstry. WB2ENK reports a
virnge m QBY transwission from 1630 EDST to 1620 EDST, Sun,
stavs the same. Al are wu 3695 kHz WAZKWB received his OPS
endorsement - he vumes home to the Trenton area un week ends
tratn Newark, Del KIARY reports transmitting 7 bulleting during
Apr. WAZNKY continues to <o yeoman service an the QO field.
Recent appointees are WB2DMI as OBS; W2MBC. Chersy Hill HS
Fast ARC -~ WB2FNK. secy.. an OPS. Thete are openings for
appointments. Write the SCM for tucther information. Trafiic:
WE2VEI 228, WAZTRE 199, WBIUVE 99, WR2FIE 37, W2YPL
201, W2ORS 20, W22Q B4, W2MBC 11, W2JI 10, K2PWK [0, W2IU
WOWH2ST R 3. WAIKWE 4, W2l 4, W2CDZ 2.

WESTERN NEW YORK - 3CM, Ruchard M. Pitzeruse, K2KTK

Ao, BUM: Rudy Ehrardt, W2PVLL SEC: W2CFP, 1f all section net
murs. il send me their net info 1days, times, frequencies), | will
include this tnformation n a4 [uture column. WA2ANE plans an
QnYing tnoa new WNY QTH, WN2IKUN will be attending the Univ,
ot Buttalo (n the fall. Congrutulations to RIKNV, KIGUG, KL.GJ
sl WATHKS un teceiving their Satellite DX Achievement Awards.
Absn Longrats to FC WE2EDT nn receiving the WNY Amateur of the
Wear Award at the Rochester Hamfest. WAICU Q8Y's to Nozfolk



2 METER
ANTENNAS

” FROM THE WORLD'S LEADING

MANUFACTURER QF VHF/UHE

COMMUNICATION ANTENNAS
(A} FM GAIN RINGO: The most popular —
high performance, half-wove FM  antennas.
Give peak gqain, ond efficiency, instant
assembly and installation.
AR-2 100 watts  135-175 MH:z %12.50
AR-25 500 watts 135175 MHz 17.50
AR-220 100 watts  220-225 MH: i2.50
AR-450 100 watts  420-470 MHz 12.50
AR-& 100 weatts  50-54 MHz 8,30

{B) 4 POLE: A four dipole gain array with
mounting booms and coux harness 52 ohm
feed, 360° or 180° pattern.

AFM-4D 1000 watts 144-148 MHz 342,50
AFM-24D 1000 watts 220-225 MHz 20.50
AFM-44D 1000 watts 435.450 MHz 38.50

(C) FM MOBILE: IMPROVED Fiberglass % wove
mobile anfennc with new molded bose und
quick grip frunk mount, Supericr strength,
powet handling and performance,

AMA-147  144-175 MHz mobile $26.95 I

(D) POWER PACK: A 22 element, high per-
formance, vertically polarized FM array, com-
plete with all hardware, mounting boom,
harress and 2 ontennos.

A147-22 1000 watts  145-148 MHz $49.50

{E} 4-6-11 ELEMENT YAGIS: The standard of
comparison in VHF/UHF communications, now
wt far 2 meter FM and vertical polarization.
4 & & Element models ¢an be tower side
mounted,

AlaT.4 1000 woits  144-T48 MHz $ 995
A147.11 1000 watts  146-148 MHz 17.95
A220.11  I000 wafts  220.225 MHz 15.95
444%-6 1000 watts 440-450 MHz 10.95
A449-11 1000 wotts  440-450 MHz 13.95

(F) FM TWIST: A Cush Craft exclusive — it’s
two wontennas in one, Horizontal elements cut
at 144.5 MHz, vertical elements cut af 147
MHz, two feed lines,

A'M?-QOT 1000 watts 145 & 147 MHz  $39.50

IN STOCK WITH YOUR LOCAL DISTRIBUTOR

ush 621 HAYWARD STREET

MANCHESTER, N.H. 03103
CORPORATION \
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Heathkit $B-102
80-10 Meter Transceiver...385.00*

Big in popularity because it's big in pertormance
and value, the SB-102 has what it takes to take you
anywhere, Sensitivity better than 0.35 uv for 10 dB
5 EN/N ratio. Boiid-state linear master osciflator
with 1 kHz calibration, less than 100 Mz drift per
hour after 10 minute warmup, and & dial reseftable
to 200 Hz with bandspread equal io 10 fest per
MHz. Front pane! selection of built-in 2.1 kHz S8B
filter or optional 400 Hz lilter, and upper or Jower
sideband. Built-in 100 kHz crystal calibrator. 180
watts PEP S88 input, 170 watts OW input; built-in
sidetone for manitoring: triple action ievel cantrol
to reduce clipping and distortion; built-in VOX; five-
position metenng faciities. Easy circuit board and
wiring harness construction.

Kit 8B8-102, 24 |bs, ............ vaenae $385.00*
Kit HP-238, AC supply, 191bs, .......... 551.95*
Kit HPa1GB DC supply, 81lbs, ... ..., $69.95"

The pnulawand amatenr Karia Asn nvitas all amarenrs 1o take

Heathkit SB-220
2 kW Linear Amplifier...368.95*

The lingar that gives vou the most for your money,
the 2B8-22G has two Eimag 3- ::0023 in a grounded
arid circuit that offers up o 2000 waits PEP SSB
input or a fuli 1 kW on both CW and RITY, yet re- .
qguires only 100 waits uf drive, Heathkit-quality fea-
turas include a broad-band pretuned pi input
delivering extremely high efficiency with minimum
distortion; built-in solid-state power supply that can
be wired for either 120 or 240 VAC operation, and
changed to the other in minutes should your power
requirements thange; circuit breaker protection to
aliminate fussing with fuses; zener diede regulated
operating bias for reducing 1d|ung current to a bare
ratnfmum, resulting in longer tube life and coolar
running; ALC to prevent pverdriving: metered grid
ctirrent, high voltage, and relative power; iarge quiet
fan. Trim, compact tahle-top cabinet design uses
extensive shieiding for maximum TV protection. At
this low kit price, it's hard o find a comparison.

Kit 88-220,891bs. ....0iviiiirnricnens 369.95*

When you stepup tothe Heathkit"SB"class

Visit your nearest Heathkit Electronic Center
.. ar send for FREE catalog.

HEATHKIT ELECTRONIC CENTERS — SALES & SERVICE
ARIZ.: Phoenix, 272 W. Indian Schoal Rd.; CALIF.: Anaheim, 330 £, Halt Rd.: El

GCerrito,
ter Dr.;

Datrait,
(Hepkins),

45 W, 46th &t

PA.; Philadelphia, 6318 Hoosevelt Blvd., Pittsburgh, 4482 Wm, Penn Hwy.; R.1.:
dence (Warwick], 558 Greenwich Ave.: TEXAS: Dallas, 2715 Ross Ave |
Westheimar; WASH.: Seattie,
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6000 Potrern Ave,;
Girove Ave, N.. Redwood Lxly
Woodland Hills,
GONN.; Hartford (Avon), @85 W, Main &t (Hie. 44); FLA
16th Ave.; GA.: Atlanta, 528% Roswell Rd.;
Downetrs Grove, 224 quen Ave;
Kansas City (Mission), 5360 Lamar Ave.;
ville, $542 Nicholson Lane: MASS.: Bowm (Wallesley)

Los Angeies, 2309 5. Flower St Pcmcna 15
2001 Middlehield Rd.; S3an Dwgo (La Mesa), x]
22504 Ventura Blvd.; COLO.: Jadver, 5940 W, s6th Ave

Miami (Hlaleah) 4705 W,
ILL.: Ghlcagu 346266 W [evan Ave .

Indnanapolus 112 £, a7nd Ava : KANSAS:
MD.: Baltimore, 1713 E. Joppa Hd Rock=
185 Wargester 5t MICH.:

IND.:

18645 W. E:ght Miule Rd, & 18143 E. Eight Mile fd.: MINN,: Minneapolis

i01 Shady Oak Bd.: MO.: Bt Lows, 9296 Graveis Ave ; N.J.: Fair Lawn,
1507 Bmddway tf}te f-;) N.Y.. ‘Butfale iAmherst) 3476 Shendan Or.:
ericha,
CHIO: :"lncmn.m [Woodtawn)

New York bliv
Lonc Hidge Plaga:
10133 Sprmgfleld Pike: (‘Iavetand 5444 Peail Hd.:
Provi
Houston, 3705
WIS.: Milwaukes, S218 Fond oy Lac.

L.[., 15 Jericho Turnpike: Rochaster,

221 Third Ave.;

At I L T EaILF A UE=Z v ENIE IRl AT R 138 YiErEE - 2901 waIry acwr



Heathkit
Digitat Frequency Display...179.95"

The £8-650 counis the 3 frequencies produced ina
receiver, computes & displays operational frequency
within 100 Hz accuracy. Six bright digits let you read
frequencies 80 through 10 meters from up to 30 .
away, Reads kHz 1o 5 places, plus tenths of a kHz.
No bandswitching necessary. Operates with Meath-
kit SB-100/101/102 Transceivers, HW-100/101
Transceivers; and SB-300/301/303 Recelvers, With
transceivers, It displays both transmitted & received
frequencies.

Kit SB-650, 10 1bs. ......ovuvuvi .. 179950

Heathkit Signal Monitor
i4 Ibs ..

Heathkit Spectrum Analyzer

kit SB-610. L89.85 kit SB-820, 15 Ths.,,.129.95

World's

HEATH GOMPANY, Dapt. 9-7

Heathkit RF Load/Wattmeter.,.59.95*

An accurate, reliabie instrument for measuring RF
output, the HM-2103 has a 20 ohm nan-inductive
load resistor and features less than 1.2:1 SWR for
measuring frequencies from 1.8 to 30 HMz; built-in
wattmeter with 0-200 and 0-1000 range, accuracy
within £10% of full scale; power rating of 175 W
continuous, 1000 W maximum, High temperature in-
dicator lamp warns of upper temperature (imits, and
a lamp test circuit is also provided.

Kt HM-2103,81b8, .. ccvvviniisnnen oo s 59.95~

Heathkit Station Console
kit $B-630, 10 lbs.. .. 89.95*

Heathkit External Speaker

kit SB-BOO, 7 Ibs..., 19,95

T A
Schiumberger |

r
1
I Benten Harbor, Michigan 48022
Iarges':. I [ Plaase send FREE Heathkit Gatalng,
selection : [ Enciosed is § . plus shipping.
ree of 1 Please send model(s)
I Mame
electronic | adaress
kits 1 Gity . State ... Zip.
i *Mait order prices; F.Q.B. factory. AM-284R
L
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This heterodyne deviation meter is
just the thing to check the audio devia-
tion of your fm rig, and it will also telf
you how far off frequency the transmit-
ter carrier may be. 1t may be used as a
| signal source to aid setting a receiver
on frequency. The circuit of this handy
test unit consists of one IC and a tran-
sistor. This is just one of the many con-
struction projects appearing in FM ard
Repeaters for the Radio Amateur; the

book that has all vou need to know
about fm and repeater operation. $3.00

postpaid.

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn, 06111

about the time you read this. N'Y3 reports 701 check-ing handle
3AY messages in Apr WBILVW received a Public Service Award tn
s conmmunications assistance voncerning an automobile accident n
Mich, W2UYE has a nice signuf with his new SB-102. WB2INRS has
new inverted vee and is growing o 4-3000A to po with it, W2TGY
one of our best “petters” moves to W4 in Inlv, W2GTX has o
raubile with two new rigs. Steran? W2HB 1s having o dal} with hi
new 5-Line. WAZLOC and WN2EHX of East Aurowm ate eiated witl
their 85 seores. WB2GIN does 1 nice job ax NCS un NYSPTEN
Both K2KIR and K2ZKTX bave jowmed the two meter im minhile s
with HR-2As. How 15 sotir caunty nixed tor emergency onin
inunications? SEC WICFP stilf loaking tor BCs o some areas, Just
handled 122 messages i Apr. Don't farget the 1973 Hambun
International Hamfest on Sept. 15, Detajls from WB2HUL, W4BPL
will be there arid is a pleasure to tulk to. The new F{ Tor the Niagar;
Frontier is WB2YEM. BPLs this nronth po to W2OE and WB2ADW
FCCs WABW pave a very sabering talk at the RARA bamfes
hanguet, As the summer activity doldrums approach, input to thi
colupin decreases, Hemember Stabon Activities is us good as vo
make 1t. Send vour inputs to either W2PVLE or me and the vulumr
will be that much hbetter. Traffic with ¥ indicating PSHR
WATAYCH 218, WIRUT* 217, WI0E o, WEIADW 208
WAZCL® 187, W2FR* 143, WAZRCI (N9, WBINREK R, W2H YN
#2, WIRUT 62, WR2ERX* 54, W2IROE* 52, WAZPUD 50
WATLCCOS 42, WE2ZVND 42 WN2TFHX 40, K2OFV 40, W2ZMSM 33
W2PNW 32, WAZLUF 19, WAZABL 17, W2PVD 14, K2IM1 ()
KIRTO 10, WNILKE 7, W2EAL &, K2ZKTE 8, KIKIR 6, WAZSM{
2 WAZANE 2.

WESTERN PENNSYLVANIA — 5CM, Robert E. auwrvia
WINEM - SEC: W3KPI, PAM: K3ZNP. ®RMs: WIKUN, WILUS
WABRA, WPA CW Net meets datly on 3585 kilz at 12010 P
KSEN meets dady on 3585 kHz at 6:30 P.M. WPPN meets daily ot
3896 kHz 58K at 4:45 P.M. The reuctivated Keystone Slow sSpeer
Net has been going great gums. Your asmistance 1s greatly desired
(INT the net. Watch for the Penna. QS0 Farty 0 be held Sept. [
and 16, More details later. Plan to belp vut especrally with nne o
the tare counttes, The Nittany AR of State College, Pa., becime T
years old dunng Apr, The Foothills AREC of Greensburg, Pa, is 14
years obd this month, K3ILC now sperating ¢s 13000 rrom [taly
Clarion County has 911 emerpency system, first 1 the state o
Penna. Two Rivers ARC of MeKevsport has petitioned 10 for the
purpose of obtaining the call of W3OC in inemonam its past owner
it is with deep regref we report the Silent Key ot Wave. The
Carnegie Tech Radio Club is adopting his call and establishing
memorial station. WN3IUPE and WN3UPI are new Novices in the
State College area. W3ZUH has received the CLA Awurd No, 140
PSHR activity for Apr, swas on the morease with the fellowin
stations participating: WA3QOR 27, WAIPXA 56, WAJROZ 57
WILOS 30, W3NEM 39, W3CR 34, W3YA 34, WPA CW Net had 30
sessions in Apr. with 444 stations pacticipating and 253 mesmge:
handled. Traffier W3YA 216, WAIQOR 180, WICK 125, W3INEN
120, WaM) 42, WA3PXA 91, W3LOS 70, WASIYA 64, K HCT 48
WIKUN 33, WA3EIO 3, W3ATOQ 1K, W3SAY 17, KivVOvV U7
WIHDO 14, WAIMDY i3 WAILDA 7. WALOD i

CENTRAL DIVISION
ILLINOIS ~ 50M, Edmond A, Metzger, W9PRN — At hUM

Harry Studer, WIRYLL SEC: W9AES. RM: WML PAMs
WAICCE and WIPDT (vhi). Cook County ¥i: WIHPG,

Nep Freg, GAMTIDays Tye.

1EN 1940 1400 Sp 1ies rep

LN 3avy 2330 Dy 2,
400 1vy

NCEN 15 1300 M-S (2
FROO

M PON A9l 143 3a)

mroN 145.5 Qa0 MWE [

(i FoN JUPES 0200 M [

[LNN 3720 0000 Dy b+ 1

RAITD, WICN, KIMZN, WASIZK and WRCRY participated in th
County Wide Disaster Lirill in Waukegan. The new otficers of the T
in Waukegan are WASLLY, W9ZND and WITKR, New MNovices o
the Jefferson Junior High Schocl inclede, WNOLHT, WNOLIE
WNOLLT, WNILL), WNOLNH, WNOLNZ, WNYLNY, WNOLTU
WHNYLTZ, WNOLTT, WNILUA, WNOLTX and WNILKG. (w
srmpatiy to WNYHSA and members of his family and fnends upon
the passing of his father K9Ca00. W9S0Y's Hawmian call i
KHEHST. WBYHAD has passed his ¢xatn is waiting for his Advanves
ticket, The Dayion Hamtest was the gathenng spot tor many of th
ill. section gutig with the weather cooperating for many bR evehal
QROs. WASITY gave a talk on Mobile instailabions at the #a
aeeting of the CLNCHS Amateur Radio Club. The Sullivan Hamtes
bad a fine turn out and the outing is ulways an amatenr favorite fo




FYOU NEEDA &
'OMMUNICATIONS "rowm
mnm 100’ 'HIGH,

: 1 Typical Free-standing
. Ascom/ Universal fCumrnerciul Steel ..
R Alummum Tower . { - Tower -
“Height o . oo e . L. 60 .
6s'q Ft. @'aompn 35q Fr, @aom ,
{EIA Smndurd) L {EIA Sfandurd}

KFree-siundtng

| Wind rafing

Erechon

Iman 3hr o 3men 8I012 hr.",:
requ:remem‘ . o
Tower wgighi. -' 153 lbs, =~ i 571 lbs
" Mainfenance " none "~ annual

Mfgr sugg list -~ - - $466.20 $5'90 00

Now——cun you thmk of one
good reoson to buy a steel towar°

ascam fumvmsm AI.UMINUM TOWERS

12435 Euclid Ave,,

UP TO DATE...

‘THE 69th edition of the Radio Amateur’s LICENSE MANUAL
is complete, up to date and revised to include latest information on
amateur Licensing. Contains information on liceasing procedures;
sample questions and answers for all FCC amateur exams: all of the
current information on frequency privileges for the various classes
of amateur licenses; the full text of RACES regulations; details of
the Recnprocal Operating Agreement, and the current FCC exam-
ination schedule,

A useful manual for all, newcomer and oldtimer alike.

ALL the d

Order YOUR copy today Cover; 2 Gone berwocn two
tounderstand.

$ , o e NOVICE » CONDITIONAL

PRICE .00 rosrram * TECHNICIAN » GENERAL

ANCED
o EXTRA-CLASS

The AMERICAN RaD10 RELAY LEAGUE, e,
NEW]NG’TON, CONN. o611



Build NRI's
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing
in your home

Start earning $5 to $7 an hour in your spare
time servicing television and radio sets . . .
with NRI's TV-Radio Servicing Course. NRI
supplies vou with siraple **bhite-gize” texts, a
step-by-step learning program; and an exelu-
sive 25* square picture tube, solid state, color
TV set that yvou build yourself as you learn.

NRI also offers home study courses to obtain
your FCC license: automotive mechanics, ap-
pliance servicing, computer electronics, air
conditioning and refrigeration. Get full details
about any of the home-study programs offered
hy NRI . .. the leader in its field. Mail the
coupon for vour free catalog. There’s no
obligation, NO SALESMAN WILL CALL,
NRI Training, 3939
Wiscongin, Washing-
ton, D.C, 20016,

AVAILABLE UNDER Gl
BILL, Lf ynu served mnce January
AL, 1985, 6¢ aie in service, vheck
%[ line 10 conpon,

MAIL NOW for FREE CATALOG

l NRI TRAINING 19-073.

i 3939 Wisconsin Avenue, Washington, 0.C. 20016
Please rush me the free cataleg [ have chechad helow.

| | understand there is no obfigation. NO SALESMAN WILL CALL.

I {1 TV-Radio Servicing (] Aiy Conditiening & Relrigeration
I 1with colary *1 Master Automotive Technician
I 11 Advanced Color TV ] Automotive Tune-Up & Electrical
I i7i Complete Gommenicabions Syaiems
Electzonics 1) Gomputer Electrenics I
| €3 FLC License (3 Electronics Yechnology |
I 1 Adreratt C {zati 3 Ed ics for A I I
{2 Mobile Communications [ Basic Electranics
| L4 Marine Communieations (3 Math for Electronics |
I ©| Amaleuz Radic 1 Basle Datz2 Processing & Compuler I
i1 Electuical Appliance Hepair Progromming
= 1 GHEGK HERE FOR FACTS ON GI BILL. E
I Name Ape, I
Please Priat)
: Address. !
I City. State, hp. I

Aczredited Member Nationai Hame Study Councl
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Central 1L, K9IGZ, WEILGT and K9KTE of the [lecatur ares are
sporting new gear and antennas. WOORE's mother s wecovenng
from surgery and her many amatenr friends send their best for an
EB recovery. WNOLUIL. secv. of LAMARS, iLibertyville, and
Mundelein Amateur Radio Socjety) reports new officers of the club
ate WBOFYW, WIHOO, WAIYOY and WAIVOM. The Sangamon
Valley Radio Ciub held their Old-Timer’s Nite on their regilar
meeting held in May. The 11th anavad QSO party will be held on
Aug. §, 1973, For further details cuntact Radio Amateur Megacycle
foclety, 3620 N. Oleander Ave.. Chicago, 11l 60634, This issue of
VST hat the complete rules. Traffic: K9MWA 279, WONNG 169,
WIALS R4, WWIXV 164, WOKRR 136, WoMIIC 135, WB9OIPS
124, WBIHEG 118, WOLNUD 611, WIOYL 35, WASLDC 48, KWITD
22, K9KHI 21, WEBIALP [7, WBIHAD 11, WOPRN 10, WITAL 10,
WHHOT 8, WAYLH L 4.

INDIANA, SOM, William €. Johnson, WI9BUG — BEC:
WAYYKA. PAMs: WBIFOT (v, WOHWR, WIPMT. RMs: WOLHI,
WRHRY, WBIKVN.

Ners Freg. Time(Z) i Days Tfe. My

ITFN 30 13302300 Dy 447 WBSYOT
2130 M-8

QIN RTST] 1i00-0400 Dy kLY Wal Hl

1IPON 3910 1300-2130 Dy i9 WBoAHJ
mon s

1PN CW 37172 arao Ny #0 WRIKVN

1PON VHF 0.7 faran M-W-Th 19 WAL

1PN 358 50,2 (X100 Dv 1) WoMEZ

Hoosier VHY Iy WabMT

With deep regret 1 report the passing of WRIGIX and K9ACL.
Purdue Univ., Calmet has started an ARC with K9VGL, pres.;
WASWCS, vice-pres.; WNIKAM, secy.; WNILRO, treas.: WBYANT,
act. chmn.; WAYYIK, sponsor. Dayton Hamvention was the bacpest [
have ever seen at Dayton, WOHPG and WOPRN were there. WOHPG
was also at the Tri State Hamfest at Evansville May 6. WOEGQ has
built an audio Oseillatar to be used an the ?-meter repeater.
WASEAU repeater frequency (146.16/146,76). KYHDP has 2 new
keyer. KAQHO siys the Central Ind. IPON YHF Net on 30.7
opersting vn MWTF OHO0Z reparts tratfic [T and are looking jor
rore check-ns, I'FN and QIN have set up a liaison station at 23002
tet time to have more cooperation between the muode. [ndianz
Radio Club Council Harmitest will be basted by the fippecanos
Coutity ARC at Lafayette County ramground Sun. Aug. 19. For
more details vontact WBIFOT, HPLs: KYHDP, WAYLED. (IN
Honor Roll: WYEI, K9HDP, RK9HYV, WAYEED, WRIKVN.
WB9LED, Traftie: (Apry) WASEED 783, WRIKYN 190, KyHDP
244, WBYROT 158, WRYAHT 156, KYFZX 144, WIFWH 84, WIKT
81, WA9TIS 77, WAY0AD $8, KIHYV 571, WIHRY 54, WIRBLIQ
32, WHOLW 43, WOEL 42, WASOHX 37, KOYBM 313, WBICAL 31,
WOIRQ 32, RYRPZ 25, KYRWQ 4, RYCBY 22, E9I0QY 22,
WubMT 21, WoDZC 20, WAIULH 19, WAYAXF 17, WYRTH 17,
WAITOQD 16, WORWB 14, WBRRAP 11, WASOKK 10, KIFQT 9,
WRYFEFE 7, RYILK 7, KIPST. 7, WuBDP §, WA9IDG 3, WOTIOZ 4.
WAHWR 3, WAYWME 3, WASAQW | WNOHOD | (Mar) WYEL T3,
WHKT 25, WAIYXA 13, WASAUM 12, K9DIY 12, WBYAMB 2,
WRYECE 1. !

WISCONSIN ~ 50UM, Joseph A Taylor, WHOMT — SkC:
WINGT, PAMs: K9FHI, WAROAY, WAYOQKP. RMs: WALICR,
K9KSA. Net statistics: WSBN QNT 1162, OTC 161, BWN QNI 4925,
QTC 495; WESN ONI §1., ©OTC 8. The Hamilest calendar tor the
state is now in full swing, Neenah-Menasha, Manitowoc and Yellow
Thuader were all well attended. The Ham Band who entertained at
Yellow Thunder thanks all who sent letters of congratulations and
they hope to o it again soon, Congrats to new Novices in the Green
Hav arep WNILLE, WNOLLC, WNYLLD, Thanks aiso to WYMFG -
the Partage Co. arex has quite 2 st of Novices wt their area,
Congrats to all the newromers. KR0XY been doing a lut of (V3
work on two meters. During the month he added states 10, L1, 12
plus & VE? with a distance of 916 miles as DX. We have also
received during the moatk several applications for ARFC membuer-
ship, SEC WINGT reporcts we have 451 members of AREC within
nte section, K9JQE now walking zround with a touch-tone pad an
his standard HT, WBIICH has a oew Mini Products beam and
rofator and also invited more stations ta ONI the WNN on 3728
kHz ut 1200Z. Traffic: K9CPM 431, WHDND 184, WIEST (1D,
WIMTG 92, KOFHE 88, WRYABE 70, Wo4aYK 17, K9LGH 5%
WHTI 42, K9SPS 39, WAS0AY 32, WilHW W, Wokro 78,
KPXW/Y 25, WNIICH 21, WODXV 19, WASAIW B, WBIDR R

DAKOTA DIVISION
MINNESOTA ~ SCM, Casper H. Schroeder, WAAVAS — MSN

tMinn. Sr. CW Net] no repart. MIN (Minn, Jr. CW NET) WAQAYAH
RM reports sessions 25, ONI 163, (OFTC 17 NCSs WARYAH,




If you like 2 METEI

YOU'LL LOVE OUR

15 OR 1 WATT POWER OUT/SWITCH SELECTABLE/
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll Itke the crystal clear transmit and receive performance
of this compact, 2 meter unit and so will those listening. The
12 transmit channels are provided with individual trimmer capaci-
tors for the optimum in point-to-point and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen-
sifivity. Solid state, American made quality at & low price.

$22 900 AMATEUR NET

L e = includes plugin ceramic mike,
Ty €5 € WC mounting bracket and transmit and
b the bt mame | i s srate : receive crystals for 146.94 MHL

THE FM LEADER IN 2 METER AND & METER... AND NOW 220 MHz
127



AMATEUR ELECTRONIC SUPPLY USED GEAR

* 10 Day Free Trial [Lose only Shipping Charges) * 30 Day Guarantee * Full Credit Within 6 Menths on Higher

Priced New Equipment * EZ Terms—Convenient REVOLVING CHARGE Payment Plan * Order Birect from this Ad |

ALLIED RADIO

MH25l% Receiver B 59
#-2516 Receiver Ed
AMECO

A munnice vmee. B 12
SB SR indiearsr @

CNSQ (1418 29
CN-50 (30.5-34.5) 29
IN4 -1 9

P[44 Preamp Ed
T4 YHF xmtr, ]

6T1
RF-2000/ PS-1000

table model Lin. 3475
LLLU0Q (Haor med) 475
GENVRAL ELECT,
J0A Escrter 1tablers ﬁﬂ
01+ Aaxi-vip
J3 458 WO 1O 29

10GY Transmitter 325
CLEGG!
SOUIRES-SANDERS
2i'er Bm oanvt 145
Bi'ar dm A 2%

Thor 6 (RF anlv: 5
417 A supaed, €5
118 0F aup. mod. 35
Zeus wHF Kmue 275
Intercepior Receiver £25
Allbarder HE Torer 75

Aar FM series 25 21%
Aer Mk 11 Im AM 129
FM-27A Im FM s
COLLINS

13A-l Recerer 3139

Ih A (ser A5 30 325
Taa 4 cser T8N 3
Fah o cxe B 713 349
754, 4 (ser,#3535)
?5 -A4 (ser,#4125)
7551 Recervnr prL)
k-sua Recever
R-39CA Recever
E-390 Recsiver L%

SI6E.] A supply 75
BlBE.! T supply 7%
CL-2 Canying cuse B0

COMDEL

L Pa-tl sp, processor 89
R. L. DRAKE

0 Receyvar %189

2BO SpkriQemult. 25
- Recever 189
2400 Sphesgomyls, 39
INT Xmu 108
R-4A Hecewver Pl

RK-48 Racever 239
Fi%.3 Spepker 12
M5-4 Spaaker 15
SHR-4 Receiver 395
b Hm canv, 9
T r 49
BC-3 AL supply ¥
B3 RE sspply B
TH -4 with HB 489
THA Xevr 429

DC-4 DC supply 5
14X Xty )
TR with N8 549
TR-1L Im £M Xewr 159
L4k Linesr Ao
SNB nosn Blanker 49
DYNAMIC COMM.

SO0 2m FMAmp, 3 4Y
550C 2m EM Amp, 1Y

EICO

ELMAC

AFH) Transmitter § 49
PMR-B Recelver 75
PRSI DC supply  #
GLORE/GALAXY/WRL
AL Lin. (A%-15) § 2%
HiBandar 62 (AS45! 50
£ VEQ 34

Galaxy 111 Xove 16y
Galaey ¥ Xevr Pl
Galaxy ¥ Mk 1) 249

AC-35 AC nupply 65
Eiel Remote VO 49

WIS YON #
L AL-35 Cabbrator 12
548 Speaker 1]

-1 300 ey, fileer 34
000 Linear/sup, 27
Dua-Aander xovr 99
AC-IB4A econamy

A supply b
Drug-FPower 3006 6%
TS50 Kavr
V550 Remote VFQ 59
PR35 ph, Parch 34

fa ¥ SEDA Kove 389
FM2I0 2m B Aevr 99
C-210 8CDC
sitpply-baoster 9
AC sup, tor rejecter 4
GONSET
Comm i Im 3 89
Comm 1V ém 125
G50 Transceiver 119
FO0A qm xgwr 199
GT6 DC supply L4
GL-105 m Reor e

Comtron A Im
VHE amp, - 2wde

- 180 wart Yk
HALLICRAFTERS
SX-62 Recewer 3179
SX-100 Mk |l Rec, 4%

SHIO0LA Recover 189
R~ 110 Receiver bed

<

ST Recerver 1R
TA-130 Recewver I3
46 Spanker ke
K461 Speaker i
HT32 Traismitter 209

HT-324 iransmstter 25

HT1-37 Transmizter 189
AT44 Transmizter 175
HT4& Transmitter 219

PSels0.020 AC sup., 7S
Fod80-12 DC sup, 78
SR -AQ0 Wy, 525
SRADDA Cyclone 3 675
PSOUAL AC sup, B9
PE-EANA AC wupply §9

PEAUIDC OC sup, %5
SR-20U0 Xeve GF &
SR34 CAC/DES 175
SRS S Ko ia

SR-46A bm Kovr 99
HA-} Keyer $

HAMMARLUND

HQ-H9 Receiver %109
HQ QT Receiver (¥
HO-1 I8 Receiver 149

H T I0AC Receiver 159

HQ-iTO Receiver 49
HQ-170C Receiver 5%
HQ-120A Receiver (94
HGITOAC Receivar I'?‘?

HG-1 704 YHF bl
HO-215 Receiver ?'9
HEATHKIT

Glbd Recewver 3 59

KC-T Mmoconverter 1%
K4 bmconverter 1%
SEA-300-3 bmgony, |9
58A-400-4 2meonv. |9
SR-500 Speaker 15
HD-IT elect, kever (9
OK20 Transmutter ¢
0x35 Transmitcer 18
0X-40 Trapsmitter 59
HXxe IC«‘ Temusivitzer
AR mob, speaker 5
HX-10 Transmitter
HX-30 &m Xmir

HW«l2 T Kewr Th
HwW-32 20m Xiwr T
HW-3 14 Hm Xewr 835
HW-16 Xewr a9
3K-303 Recmiver B4
g4 Transmicter 4%
Li3-410 Signal mon, &9
SH-620 Seanalyzer (19
H-1& Transcaiver 99

HW 29 (Sic’ert M
HW-30 (Twoler) 1%
VHE.) Senkes 105

HP-13 DO supply 49
HP-13 AC supply 49

HP-134 AC supply 54
HRAD) calivratar 2
HQ-I3 Hamscan o
G:0-128 Qamult, 15
{B-101 freq.counter 149
HW.F JRP Xewr, 59
HW-1T Zm Xewr 15
HW-17-1 DT Suppiy @
J0HNSON

i.hallenger 3 54
Mavigator in
Yikung | 49
Yikang 1 &9
Valiant | 139
Yalant 1 gy
tvader 200 0s
imvader 3000 475
Courier Linear 139
BN VHE Xt 4
TR switch 24
100ke calthmror 9
HENWGOD

TS5 Ky 4299
FRELL AL supply 79
WEO-S 79
KNIGHT

R-100 Receiver % 53
X1 oahibrator @

T-60 Tranamiter 34
T-1508 Transmitter &9
T<475 &-10m Lingar 5%
V-4 VEQ P9
TRICE dm Kevr i
VA0 YHE WEND i
TR 08 Tm agwr 78

LAFAYETTE

KT-300 Recever & 59
HA-ZIS Receiver 74
HB-502 AL supply 9
HA-BUD Recerver 39

NATIONAL

NC-98 Recmiver & 8Y
TO Receiver 115

N300 Bncniver 29

NC-300-C2 2m come. 29
NC-300C6 6m cunv, 19
HRO-50T! Recerwnr 125
HEP-60 Recewer 159
w450 Xral calib. %
W27 calibrater 5
NCX5 Me 11 Xevr
NGXA AC supply b

730 Transmitter % 49 GR64 Recesver 39 NCXD DC supply ?

730 Madulatar 39 HR.20 Receiver 6% NCX-B AC supply 75
253 TIB Mavr P19 Rx-d Recever 138 200 Transcerver  MI9
1 & wppply 49 HW-1D ém Xewr 129 AC-2U0 AL suppiy 69
A DG supply 4‘4 55-300 Recaiver 30‘? NEE-508 Xou) lh‘!
7 Kever EA310 Receiver NG00 Linear 278

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216

Phone (414) 442-4200
HOURS: Mo & Fri 9-9; Tues, Wed & Thurs §-5:30; Sar 9-3

{MPORTANT! — Please Be Sure to send all Mai! Orders and Inguiries
to por Milwaukee store, whose address is shown above. The following
Branch stores are set up to handle Walk-in business only.

17929 Euclid Ave.: Cleveland, Chic  Phone {214} 426~7330
62| Commonwealth Ave.; Orfando, Florida  Phone (305) §94=3138

P&H ) SHAN TAPETONE

LAAUC Linear 5 99 Sp.030 Traoseelver 569 7500114418} conv, 529
FGLY TRONICS 78 AC supply 3

PCE ImAcw 312y 100 AC supsiy 7 TENEEC
PO6 bm Acvr 99 380 Xewr tate) ESATEN wicrophone 12
RHE E‘gﬂ Transeelver 138 07 B 4
DE-13 Preselector $ 19 5,:3221';(1’?"“"’” :22 EM-28 [ranscewver  I%
4100 Receivar RIS 9 UTICA

£800 Recejver 189

RAYTRACK
ORZL wop.s. $395

e A supply 45
P0RC AC supply 9%
14117 DC supply 95

5T B Keors VETT & 5¥
B50A bm Avw. VEO T
¥ARITRONICS

Horizon V! 6m Lin. 3% TV imAverter 189 Euiadan amndosus 569

REALISTIC Ty-lg SDMHz LF. 235 5GA im FMamp 69

IX-1508 Beceiver 89 Z;;gxﬁmfﬂ s e HTLMKI D EM
o 2 valkie-talkis 139

REGENCY A g L] fed I

HRWE 2m M Xowe §149  fogpd ol Ta PURMA it B 49

AR-2 Im EMAmg B b Linsar 449 WATERS

HR21T 18300 | inear {99 Unvessal Hybria

SBE M2 189 pler It 49

SBI-LA Linear 2irs YHF.I50 9 thi lﬁdau FANTY 49

4334 Transcemver 473 YALSH

SIGHALFONE 1EMPO ] £LDXA00 YXmee  fawy

X-F Xeoyr iiday war- Tempo (ne Xow  $249  FROX-A0USD Rec, i@

ranty] with oukional
standard & dalise oW
tilter instailed  $1795

Tempo AL One sup,  ¥3
EMH Im FM Xew
A€ sup. tor FMH 19

i SR

——NEH EGUIPMENT SPECIALS & CLOSEQUTS m————
{hie to the low prices and hmted guantinies of the mm:hand;se listad belaw ail

prices ase tnr “Uavment o Full Witk Urder — No ©

BROWNING reg. NOW LINEAR SYSTEMS(ADCOM) rex. ROW
“oiden Eagte MK || AM CB su-e ny OC supply 3125 % 25
fiase Station Rec. & Xmr.h 5495 $145
REGENRCY reg. NOW
el sertes 18 S NOW Hauih tu FM Xewr, 5209 8179
TR e 9ge TMR-4H 4 ch. eanner 19
COLLINS reg. NOW REGENCY C & . NOW
75338 Rec,-New display  $1101 $820 (mpenial 23 <h, 1IO& [2v A9 5199
A2%-3 XentrNew dispiay i330 10a4 YTRACK . Hew
35100 mob.mt.-New display 157 147 ?;#13 OB Aute Level (same "
R. L. DRAXE kg, HOW a5 Ham madel) ied 5§19
t.-48 Linear-New ispiay SES $hqy
TL-6 &M xmt. 2afsergr Yig 48 SRE tmg. KOW
C ot Conuesrter console 49 49 SB-36 Kowr.-New Dispiay BN Gied
LBS-1 Power suppiy PO SEt-!:‘a Seanvisian Meniter and
5001 YHE calibrator nw 2 - New Chplay s )]
-4 Consnle » New display 395 3% 5& 144 1w FMNew Dhsplay  Th% 209
ETO ex, NOW SHIMLC Mike tdypamic) I 12
PA-TGY Linear w'islm 31875 31375 STANDARD —
0% cuply - ot %, MO SRCHMA - New Dusplay {598 $274
y e [ot s
751 AT supply » wired [[+ T I SHCLI4) - New Dsplay v
787 DC supply - kix *a .
. SWAN reg. NOW
752 DG supply - wired e TI0E VED tar SOUC $170 § 80
ELECTRA trg, NOW S00CXSS16E -Mew Display H89
BCU UHF Scannse 5149 3 B9 AO0OT Xmw - Nrmlf Displar ::?i
GALAXY reg. NOW 1300w Linear (| v &
AC-210 AC supply beoster & Eﬂ 4 25 1200w Lrneer (23 (o
GT=5504 New Display 0% 450
GONSET teg, NOW YARITRONICS reg. HOW
. : S FM-20BM Base Amp supply 5245 § 7%«
3B 01 Mi [V Linsar foen $360 SA-DA Am M Amp. |1y 138 a5
g;gam ved im Hal ;nm NOW  E D+ 25 tmad. tor MARS) 300 |6t
2. stacked Im Halos “s 9 3 Ak %W,
SO 1508 159 174Mc J-pole  f3s 29 » with 90-day A % waranty ]
HB-2%4 4 stacked dm Hales  $4 ]9 WATERS . g, NOW
400 Rotar « New Display W% |1BF 146 Neuverer, b=2 ctav, 4126 5 74
We by Clean wied Ham gesr - wmeus:

C’@? FM-278 SAVE $50

Purchase a Clegg FM-27B for the Regular
prica of $479.40 with Na Trade zad you
way tale 2 350 credit towards the pur-
chase of gny other new merchandise of
your chaice. Faollowing are same possible
suggestions of other merchandise yeu
meight take,

#Dycomin 35-0 Amp. E2v 5175.00
* Larsen HLA-[50-1K Ant. % 1400
+AC Sippiy for FH-17B $ 7900

® Hy.Gain or Cusheralt YHF  Antennas

+Or any other merchandise of your chace
wwtite for onr "Candenud listing of

A Radin E

Terms o this FM-2TH alter are:
w Master Charge
» BankAmericard
» GECT Bavalving Charge Plan
« £:0D (20% depasit)
« Payment in Full with Order




AMATEUR ELECTRONIC SUPPLY
i Me Reil Place Lo p«/wﬁade your new

TR-72 2m FM Xevr, 1vde, 23 ch. .. .. 5299.95
TR-22 Portable 2Zm FM Xevr.......... 219,95
AA-21 Rec./Xmte, Amplifier ....... (49,95
MMK-21 Mobile Mount............. 9.95

AA-1D 10 watt 2 meter Amplifier... 4995
AC-10 supply for TR-22/AA- (0 TR-T? 3995
Extra crystals for TR-22, TR-72 each 5,00
DSR-1 Digitally synthesized Receiver 2]95,00
Rack panel adaptor for DSR-L 125.00
W Receiver... ...........ou... . $295.00

IAC Califrator for 2C 18.7%

ICS Speaker for 1T, AL.00

1A Speaker Q-multiplier far ZC 49.00

» TOP TRADES for your gaed ¢lear equépment
*STAY-ON-THE-AIR PLAN— Enables yau to keep your trade-ins
until your rew gear arrives — Lose no operating time!

» PERSONAL SERVICE from feliow hams whe understand your
prohlems,

s SAME DAY SERVICE on mest Orders and Inquiries from our
Centrally Located Modern Facilities

s Tap Naoteh Service Department

INB Noise Blanker for 2C......... 26.95
R-4C Receiver-.........ooovnvvin 499.95 @u‘l&: 73&? *LARGE COMPLETE $TOCK means Fast Deliveries. United
e L
M$-4 Speaker for TR-4C, R-4C, SW-4A 2200 — e GECC Revolving Charge Plan, Only 10% Down. LOW Monthly
TR-AC Transceiver for B0-10 Meters .. 599.95 Payments ~ for Examply: $10 a month finances up to $300. $20
34PNB Noise Blanker............. 100.00 up to $610. Write for complete infonmaticn and credit application.
RV-4C Remote VFQ for TR-4AC..... 110.00
FF-l Crystal cont. adapt. for TR-4€ 44,95 s AVE 1 00
AC- AC supply for TR-4C, T-4X..... 99.95 up to $
DC-4 J2vde Supply for TR-4C........ 125.00 p "
MMK-3 Mabile Maunting kit for TR-4C 6.9% If you pyechase any of the new Merchandise listed helow at
MC-4 Mobile Consele for TR-AC. ... .. 69.40 "

the Regular Price and Without a 1rade-in, you may take the
“Bonus” Credit indicated below toward the purchase of
other merchandise Vsuch as power supplies, antennas
towers, micrephones, vrystals, linears, accessories, r.'tc,'i

INT CW Transautter.....
T-4%C $5B Transmitter..

L-4B Linear Amplifier .,......... .. 825.00

MN-4 Antenna Match Network ..... ... 99,00 TR-22 2mFM  $I0 Borus  SPR-4 Receiver $40 Borus
MN-2000 Antenna Match Metwark . ..., §95.00 TR-7Z 2m FM  $10 Bonus  TR-4C Xowr 350 Bonus
W-4 RF Wattmeter (2-30Mcl.......... 41,95 R4 Receiver 340 Bomus  C-4 Console 340 Bonus
Wv-d4 RF Wattmeter (20-200Mc)....... 13.50 T-4XC Xmtr %40 Bonws  L-4B Linear 5100 Bonus
C-4 Statian Control Consale .. ....... 3195.00 %
5W-4A4 AM Shortwave Receiver (tube), . 335.00 )
AL-4 Loop Antenna — BC Band ...... 29.00 SIX EZ-WAYS TO PURCHASE

AN-5 Short Wave outdoor antenna .. 4.80

b CASH

TV-42-LF 00w Low-pass Filter .. .. 895 2 C.6.D. (10% DEPOSIT)
TV-1000-LP 1000w Low-pass Fiteer 1575 | BANKAMERICARD | & WaSTER cHARGE master Charge
TY-300HP High-pass Filter.......... 595 4. BANK AMERICARD THE INTERBANK CARD
LN-4 Line Filter, [20v, & amp, ... B.0¢ 5. AMERICAK EXPRESS
Crystals for 2C, R-4C, S¥-4A, T-4XC 5.00 6. GECC REVOLVING CHARGE J
Fixed-Frequency Crystals ....... ... 7.50
729SRD Microphone with plug ..., 1995 ----------------F--ﬂu---lﬂ-1
SPR-4 Programabfe Recerver......... 579,00 To: AMATEUR ELECTROch SUPPLY ]
ACCESSORIES FOR SPR-4 : ] 482 W. Fand du Lag Ave. Milwaukee, Wis. 53216 ]
%NB Noise Blankee .. . .......... ... $ &45.00 E s s [
DC-PC DC Power Cord. .. ... ... 5.00 - | am interested in the followipz new cquipment: i
TA-4 Transcewve adaptor for $PR-4. 15.00 M s
$CC+4 Crystal Calibrator ..., 3000 £ i H
RY-4 Teletypeadaptor .... ......... 10,00 & B { have the following to trade: (what's your deal?)
DIAL Crystal Selector « plain. ., ... 135 | L]
CRYSTAL KITS FUR SPR-4 i :
Aeronautical Overseas = 7 crystals. .. § 32.00 1
Amatcur Bands — & crystals. ... ... .. rae ] Shi i :
Citizens Band — ane crystal ..., .. .. 540 | hip e ]
Marine Bands — || crystals.... ., 49.00 1 [ ]
MARS = 5 erystals. ... ..ovvvrieen.. A0 L oKHW fl | Enclose $, . et nm} I will pay balance (if any):
Teletype Commercial — 4 crystals ... 1800\t Order Sales M [] COD (20% Deposit) [_] GECC Revolving Charge Plan Il
Time & Freq. 5td, WWY = 5 crystals .. 22.00 =||_] Master Charge*  []BankAmericard [ ]American Express H
AMATEUR ELECTRONIC SUPPLY 1 sccount vonber: C
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216 g &meauon «Master Charge 1
DATE et ItETBANK RUber 14 digits)
Phone (414) 442-4200 g e ek e weeEe
HOURS: Mon & Fri 9-9; Tues. Wed & Thurs 9-5:30; Sar 9-3 By

IMPORTANT! — Please Be Sure to send afl Mail Grders and Inquiries = Address:
6 owr Milwaukee store, whose address is shown above. The following
Branch stores are set up to handle Walk-in busingss enly,
17929 Euclid Avenue: Cleveland Ohio  Phane (216} 484—7330 | | i
611 Commonwealith Ave.. Ortando, Florida  Phone (305} §94-3136 1 L Sond used gear list
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get a fair deal at

R /6 6[ R eclianics

where thg HAM IS KING

TRIGGER
CATALOG

7O HELP YOt
SHOP BY MAIL

Everything
for the Ham!

Send for this reliable buying guide to
carefully selected Amateur gear. You'll
find it easy to shop at TRIGGER by maiji.
We make fast shipment from complete
stocks of all the {eading brand equip-
ment—generally the same day your or-
er comes in.
CHECK COUPCN FOR YOUR FREE CATALOG

BEST TRADES IN HAMDOM

Trade high with TRIGGER. You'll find we
allow you more for your prasent gear.
Write for quick quote,

instant Cash for Your Used Gear

Describe fully what you have: Make,
model, madifications, accurate descrip-
tion ot condition:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE QF CHICAGO

ALL PHONES: 312/771-8616

Fr—————_—————— FREE 2
TRIGGER Electronics, Dept. 11-JL Catalog N
E 7361 Marth Ave., Rivor Foresl, 111, 60303 i i
[ 1d Send EREE TRIGGER Catalog N
a Mome k
B ruease’emint }
b Address. k
} H
City. State. Hp.
Lo -zl
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WASTEC, WARVYR, WRPFMR, WBRDST, WRABQA, WHROLEM,
K@VME. Novices: WNOFNA, WNAFMOQ, WRAEYW, WRQIBO,
WBRALZL, TEN Net rep. WAPRRA, WHBOUNM. MSPN Noon Net
RUFLT PAM; sassions A0, Nt 10, OTC 155, MSPN WABVYR.
PAM; ONT 1123, QTC 117, PAW WAPYVT Mpr.: QNI 3159 OTC
(9L, brattic: WAWVAS (119, WBAFMN 534, RpaiRb (09,
WADYVT 109, WARTEC @I, WHAFIL K6, WHBUC B35, WERHOX
Ki, WABRRA 7U, WABGRX &3, WANCCA 61, WAPVIL o5, hOPEZ
Si. WBUCNM 51, WRWFA 49, WBRBUA 4. WAPVYR 42,
WARNURW 38, WAOMIE/D 4 WBRFMER 21, WAOYAH 33, GOZBI
33, RBFLT I, WABEE 26, WAPYUE 17, WBHCYM 14, WHIEMI
13, KOITW 12, WARDC 11, ROEDS 10, WBPEVY 10, WAPMMY
W1, WPOPX 10, WARIPR 9, KOWXH 9, WABPRS 7, KRZEE 4,
WBUDDH 3, WBRELIR 3, KPICG 3, WoLIMX 3, WoRIQ 1.

NORTH DAKOTA — 50M, Harald 1. sheets, WODM - 53
WABAYT. OBS: KPPVG. RM: WAOMLE., O0: W¢Bh. EOPYZ/Q
teparts » ten member ham clase voine stropp. Also invites you to his
Anmual Corn Feed on Aug. 12 The Three Kivers Radio Ciub were
husy making plans for the ED activities at Port Abercombie, KGITP
reports back on the farm. WOECX is also back, WASHUD off the air
for awhile. WADQVT reports 2-meter fm activity 35 moving aiong in
Bismarck with several rigs in operation. He has built a yix<iement
beam. KORTY putting out o nice sgnul with that HW-17 - anuther
OT on swsh, WBOANH worked some mabile cnmmunseations to fielp
sume cvelists in racing achvities north of Fargo. He and WAGIFT
have been fone patching into bareo this winter and spring, WHBAOR
teveived his 23 wem certificate, Conpgrats. He would like moge KD
OSO0s ot d0-meter ow. KOPEW, Valey r. High has 2 rebullt
duo-bander up on their roof, WABMLE upain made BPL as well at
the PSHR. ND sfations reported into FEN for 46 sesaons.
WARUNA got in with WAPMLE tan.

el Lz COTYDaps Sess, 'l [k 4 v,
aose River  t9oa oup S & A HACDO
LR RN 2 39965 1330 M- 30 LT ROWRpATI
WABSUF

PON ANGH S DE S
LESD 5% 14 P PhOWAEEIB
YiWXe A99d iy 0130 M.k 1o (l¢] fdd WARGRY

“¥scontinued until Foll. Tearfic: WAPMLE 287 WAQRWM 143,
WAGSUE 23, WBHBCZ 22, WARIPT 18, W'D 31, WHDM 11,
KOPVe 8 WaMXE 4.

SQUTH DAKOTA - M, Eo Gy, WAWCPX - SEC:
WAWOVR. PAM: WABYAK. RM: WAQTNM. Net Mors.: W@OL,
WAGVRD, WADLXY, WOANT.CG and WAFTNM, The South Dak Ham
Pienic wili be heid at Aberdeen on Aug. &. For more detuils cantact
WAOGS, o7 Tth Ave,, 5.W. aberdeen, 5.0, 57401 n¢ one of the
Aberdeen hams on one »f the 5.0, pets. Your SCM’s new address s
Rt, Mo, 3, Salem, &.0. where he has aceepted the position of
Agticuitural Extension Agent for MeCook County. Net reports:
Morning Net QNI 433 and 212 rormals: N0 413 GNI and 21
tormais. Early kvening 544 ONT and & tormuis: Laie bvening 330
ONI and 14 tormuls; SON 178 ONE and 144 furmals, [veflic:
WHMEL 319, WADKUE 301, WOHOE 114, WARNZA 113, WARLIEN
tUs, WARTNM 54, WOKSZ 42 Wil 36, webVER 11, WBPDGA 7,
WAPVFX 6.

DELTA DIVISION

LUUISTANA — 530UM, Louls A. Mubleisen, Jr., WBSALH - HEC:
KasvD, BM: WSGHP, FAM; WASNYY. VR aM; WASKND. |
hope everyone enjoyed the Baton Rouge damiest. | wis unahle to
attend Sun., prior commitments ‘The La. Jolnctd of ARCs, has beep
tormally organized. Thee purpsse 18 vourdination ot wetwities and
wschange ot deas, vt Avtivities already underwav snclude :re.
duency voordination tor repeaters. creatson of a rieid Day gward to
be pwen to the ctub with the highest b score, wid pigns tn waek
towurd starting a state-wade ham newsiatter. kach particpating club
has two mepresentatives un ihe cmnet. WASNYY was anpointed
PAM and started a state b traffic net on June | opersting or 3410
kHz at 6:45 M. CDT daily except Mon. Flus 1s 2 tienc net ondy,
but it i5 hoped that manv La. hams wilt check m. LAN, the vw
trafiic net continues, on 3675 EHz af 6330 ang iGua b .M. COT
cach day and the phope net 16N} will coordinute with it 1o handle
aut of state tratfic via the NTS, K35V} working hard to develap a
gaod emergenyy communication svstem within the state. if yon can
help in any way piecase contact Bil. NMew sificers of the 3 win Citv
Hams are WASOVN, pres.; WASMWH, vice-pres.; WASTRW, eoov |
WASYRD, WASZCF, state councif reps, WARC imvites evervong to
check into the LaPON on Sun. at (2002 on 3415 kHz, See you m
Alexandria 1wt Aug. Traffic: WAGHP 282, WwSMI 73, WASWEZ 27,
WASQVN 20, WSLA K, WSKE &, WHSIDV 2, WSCER
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Keep “In Touch™ with a
SWAN Antenna

Keeping "In-Touch"’

means a lot, whether

we’re reaching for a

contact on the other side

of the world . . , or just
chewing-the-rag with a friend

in the next state. Regardless of

howr great a transceiver might be, the stgnal
that's actually transmitted depends on antenna
efficiency. High quality antennas are a must for
efficient operation.

That's where Swan antennas excel. High quality.
“d". For instance, consider the coils used in our
mobile antennas. We're so proud of them that we put ,
them in a transparent weather shield so you can show them off.
It's the {arge wire and coil diameter of Swan antennas that makes v~
the difference, giving you efficient . . . powerful . . . radiation. P4
Energy consuming smaller wire and tighter coils just can not do m
as good a transmitting job, !

For highly efficient antennas, rely on Swan . . . and you'll ¥
stay “In-Touch!” ’

J=r il L

el

s

HIGH QUALITY FIXED
ANTENNAS

SWAN 1040.V - “GOLDEN SWAN'"
trap-vertical antenna, complete
with High-Q eails for 10, 15, 20
and 40 meters . . . ... $69.95

75 Meter add-an kit tor

TR

s

3

A

=

e

—

=Y}

SWAN 80-40 Meter Dipafe
Antenna . ..., $29.95
SWAN TB-JHA -~ Heavy duty 4.
element multiband beam antenna
tar 10, 15 and 20
meters .. ........ $148.00
SwaAN TB-3HA — Heavwy duty 3-
element multiband beam antenna
for 10, 15 and 20
meters . .. .. ... L. $125,00
SWAN TB-2A — Jglement muitiband
beam antenna for 10, 15 and 20
meters . . . . ... SMWB00

|

O
o
T

e
e
oo

P

o
———

-
AR,

SWAN MOBILE 558 ~ Deluxe 5 Band remote control antenna,

-

l?-:::d congrol  astomatically  sets tapped coil to h;l:ggﬁs r{ SWAN TB-2A — Zelemant multiband
B e e e e e : beam antenna for 10, 1% and 20
SWAN MOBILE 45 — Manually operated 5 Band antenna uzilizing A A meeatets - ' ..., $89.95
tapped coil eliminates the need to change coils . . . . ., $79.00 Bl cwaN MBAOH - Heavy duty 2.
SWAN MOBILE 35 — Single-Band coil fpr the single-band oper- 1} slement beam antenna for 40
ato;{Custm: select your own combination of parts: 12,00 : }K P $145.00
COtWIHD . L. L s K /
16 Meter Goil L s2200  [EJ ¥ All Swan beam antennas are rated tor
W0MeterCoil ... .. ...... ... ..... . .c.. $24.00 " 2000 watts and require 3 52 ohm
A0Meter Coil ... ... ... .. 32600 } § coaxial feedline.
BMeter Coil ... ... . ... $28.00 A ‘
18-nch Base . . . . $8.50; 36-inch Base. ... $9.00; 4%-inch g N Onty 10% d . ired 1
Base .. .. $9.50. ? 1 n| down s require L+]
SWAN MOBILE MO-4 — Moided Z-meter col and whip . , $1635 ’4‘ pulrchasecael;.tenstenqa o 5“'33"' T:
SWAN DELUXE BUMPER MOUNT . ... ..., . ... 324,00 volving Lrecit Service Flan. et the
SWAN TMD ~ Trunk-Lid anrennamount . . . ... .. .. $ 6.75 é most out of your transceiver. Install
SWAN RMD — Roof antennamount . . . .. . .. . . ....% 450 f| the Swan Antenna of your choice.
SWAN KWEK-ON CONNECTOR ... .. ... ...... .. $ 6.00 [ f

—— ———— " ————————— Lt Lt

Mail coupoen to: | Gentremen:
Please send me the following Swan antennals} and/or accessarias:

!

|

| |

[ i

1 |

| DIFull paymentof $ ___enclosed. |

S w A ” I {California residents plaase add 5% sales tax.) =
ELECTRONICS | comd shores emmmior o oo it Account e 20" Pavment en-
A pebsilamy o1 ure GRisANn | {All antennas shipped Motor Freight Collect.) |
305 Airport Road | |
Oceanside, CA 92054 : Name: Call: |
Address: I

Phone (714) 757-7525 I City: State: Zip: 1
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know ihig sign

To most people this is a symbol from
Greek mythology. But to hundreds of
thousands of active amateurs, Pegasus is
the symbo! of the Radio Amateur CALL-
BOOK the single most useful wperating
reference for active amateur stations.
The U.S. Edition lists over 285,000 Calls,
Narmes and Addresses in the 50 States
and .S, possessions while nearly 200,000
amateur stations in the rest of the World
are listed in the DX edition.

Both editions contain much other invaiu-
able data such as World Maps, Great
Circle Maps, Q8L Managers around the
World, ARRL Countries list and Amateur
Prefixes around the World, Time informa-
tion, Postal Information and much, much
more. You can’t contest efficiently, you
can't DX efficiently, you can’t even oper-
ate efficiently without an up to date
CALLBOOK.

To make the CALLBOOK aven more val-
uable, three supplements are issued each
year which bring your copy completely up
to date every three months. These are
available at a modest extra cost. Full de-
tails in every CALLBOOK.

Get vour copies of the big hew 1973
CALLBOOKS today.

US CALLBOOK

(less service editions)

Just $8.95
US CALLBOOK

{with service editions) {with service editions)
$14.95 $11.45

Mail orders add 50¢ per CALLBOOK postage
and handling.

See your favorite dealer or send today to:

DX CALLBOOK

({less service editions)

Just $6.95
DX CALLBOOK

\NR\;EEEOR o Méman I"J Qo l( INC.

HURE & 925 Sherwood Drive
BROC Dept A | ake Blutt, 1, 50044

MISSESSIFRL -~ S0M., Walker Coffey, WSNCB — PREHR:
WRSEIN, WBSDLW, R$YTA, WBSEML, BPL: WRSTIN, Novice Net
is sefting new records with the hard work of WBSEIN. WNSHYN
and WNSHFA are tratfic men. OOs are needed in this section. Can
v help? Welcome ta WBSIRR as new NUS on MSBN. WRSDCY
kas been chasing (Oscar atnd has DX as well as stateside contacts.
WASBNH trying to pet set up with the antennas ete.. again after
moving, WRSFML building « keyer. He made s tirst traffic delivery
iast month, Tomhighee Club recently had KB publicity i several
papers and kicked off 4 new Novice cluss. We may hear WBSHMY
with an SV cali soon, Gulf Coast Stde Band Supper was super. Our
vice-Dir. WAWBK and X¥L were there. FCHO Rptr. Apr. news-
lerter was great. Uditor is WASEIL Let's all get in July CD Pasty,

Met Freqg., TEme|ZiiDavs aNg e v,

TN Jans 2345 Dy 118 122 WASYDW
MNN 3733 2400 MWE 11y b WHRIFK
GEUSHN RUBEY 2330 Dy - - WaIHS
CGOHN 3938 10D L¥ 300 1o WASVYY
MEHON iyl 2345 MS And 39 WARGVDS
rMSBN 3UET. 5 guts by and 174 WRSBUE

Traftie! WBSEIN 215, WSSBM 201, WBSDLW 185, WBSFML 148,
WASYZW 128, W3LDT 97, WANCB 73, WBSBUE &3, WASTHM/S
54, RSYTA 30, WNSHEA 32, WNSHYN 20, WAGVOSS 17,
WBSBKM 10, WBSDCY 10, WBSAHY 7, WASBNIL S.

TENNESSEE — SCM, 0., Keaton, WALGLS -

Net Freg, Tine (2} Davs Sris ont Qe Mar.
I'EN RULT 1245 M-F 0 [63D $2 WAPEP
140U S5uH
TIRRN 3980 003D 1-Su 71339 al 84MQI
ETPN LT 1E40 M-1 22 444 1 WALEWW
TON A9&0 0200 7Th 3 45 0 WI0YT.
IPON KT TR R | 3 t3a ¢ WHARHZ
TN LR a00oQ Lk Ji T 118 WBAYCYV
TNN 3707.5  HIG0 Dy kL 143 42 WR4ANIR
EI'VHFN 504 g TThS 13 vl 1] WasGH
FTVHEN 1452 000 WE o ¥ 0 WRADZEG
ETIMN 247 DG WE 9@ 2 0 WRANFI
EVHFN 30,7 0olon T 4 1% u WHAMPT
MITMN 88 oTO0 TF o 5% 0 WALAY
ACAREBCN 146,28 GI00G M 3 ni ft WA4BKE

PAR,HH

WB4NIR, Navice Net Mgr. requests more participation in the net,
which has changed from 3707.5 to 7135 kHz and became etlective
May 6. Mar. CW Net Honor Roli: WH4ANIR, K4ONY, WB4DJU,
WB4YCV, W4Z)Y, WB4VIX. WN4AVD, WNABOK), WBAVIX and
WB4YCY have earncd TNN zertificates. Correction: WE4USG
received the Net Mgr. Award instead nf WB4YCV as wported.
Public Service Honor Roll for Mart, should note W4Z1Y who had 2
seore of 38 points. Congratuiation to WH4WBO on getiing Gieneral
ticket, Everyone plan to attend the Crossville Hamfest on 21st and
22nd. Congratulations to WB4YCV uvpon upgrading to amateur
txtra Class. lTenn. amateurs say thanks to W4DQS for his help
woncerring OSL Bureau affairs. Traftic: WBEVCY 14K, KACNY
177, WA0GG 117, WB4DIL 47, WRAWHE 47, WA4GLS 3,
wALIY 25, WAWBK 4, WAPEP 19, WRAANX 11, WB4MPI |1,
K45XD 11, WB4DY] 10, K4UMW 8, K48TV 7. W4TYV 3, WasGl
i,

GREAT LAKES DIVISION

KENTUCKY - SCM, Ted H. Huddle, W4CID — SFC: WA4GHQ.
Appointed: WB4EOR a3 PAM. Endomsements: WB4FDK und
WAOVI as ORSs; WB4AUN and WA4AGH as OPSs; WA4AGH,
WAAZVL and WSHTQ/4 as £Cs, BPL: WB4ZMK.

et ONI ore Met oNg Pro
KRN RE.1) 6 KYN 7R 190
MEPN 608 39 ENTN {AY 126
RIN ji3o0 (3rd1] KYON 71 2

Saine of the summer hamfest schedules: Somerset July 8, Lousville
Aug, 26, WAAQL, WBHDW, WA4JQS, WACTD. W4OXM, WE4WCM
and WHAKUC 201 made the Dayton Hunwvention. k4TXJs XYL is
now WN4EKA. K4HBG and W4UXM have new 2-meter rigs.
WAVOA and WALCKE bave been busy readving the Ashland
sepeater, It wall he 34094 open. K4MAN has resighed as FAM of
KETH. Bob 15 moving to Fla. and will be tuming the net over to
WE4EOR, Many thanks For a job well done Bob and good luck to
Chet! Traffic: WA4JQS 287, W4BAZ 18], WB4IMK 1a4,
WBAWCM 117, R4UNW 9, WHALOR 74, WB4ZML 73, W4CID 71,
WNAZMG 70, WNAYQS 66, KAMAN 63, K4TX] 62, WB4ZEA, 53,
WHAAUN 52, WNACKW 41, WB4HUS 28, WA4VZZ 27, WA4ARCD
25, WALAVV 21, WBAEWG 19, WAAGHOQ 19, WB4REN 19,
K4YZU 19, WA4EAF 13, WANBZ 14, W4OYE 13, W4CDA 132,
WABTA 11, WA4ENH 10, K4LOL B, RIQHZ B, WB4FOT 7,



“introducing the Galaxy R-1580. A receiver of
remarkable performance, the first in its class to
combine true professional features and moderate
cost. It adds a new dimension of performance to
general coverage, monitoring, shortwave listening,
commercial and military communications.

Frequency range: 0.1 to 30 MHz continuous (01 to
.1 with reduced sensitivity) « Sensitivity: 0.25 micro-
volts for 10 db signal plus noise to noise ratio SSB
+ [ntermodulation Distortion: 3rd order suppressed
more than 70 db + Front-End Overload: .1 volt for
10% distortion (On Signai)

For additional specifications contact Hy-Gain
Electronics Corporation, 402/434-3151,
Telex 48-6424,

aproductor HY-GAIN ELEGTRONICS CORPORATION

Dept. HG, 8601 Northeast Highway Six, Lincoln, NE 68507




AMATEUR
ELECTRONIC SUPPLY

YAESU

Transceiver

External VFO

Speaker 19
Speaker/Patch 59
Mobile bracket g
Fan 19
FT-101 mod. kit 40
Linear Amplifier 339

Transceiver 599
Transmitter 339
Receiver 299
Rec. w/6 & 2m 399
External YVFO %9
Speaker 19
Speaker/Patch 59
Linear 339

29
40
149
289

Fv-101
sP-101
SP-101P
MME-1
EA-9
MIR-I
FL-2100

FTdx-401
FLdx-400
FRdx-400D
FRdx-4005D
FVv-401
SP-401
SP-401P
FL-2000B

¥D-844
XF-3C/30C
FTV-650
¥C-355D

FT-2FB 239
FT-2 Auto 379

| =Send Payment in Full with Order

2~GECC Revelving Charge Plan*

3~-Master Charge*, BankAmericard*

4=C.0.D, (20% Deposit)

* A Min. Deposit of 20% is required
on all Yaesu orders at this time.

Base dynamic mike
CW filter
Transverter

Digital Counter

2m mob. Xcvr
Auto-Scan 2m FM

Order
Direct
From
This
Ad?

NOTE: Yaesu products are warranted and serviced
by the “Selling Dealer”. Therefore, it is important
for you to know that Amateur Electronic Supply has
a Top Notch Service Dept., is Well Established
and Enjoys a Good Reputation among hams.

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200
Branch Stores in Cleveland, Ohio

and Orlando, Florida

WABKTN/4 7, WB4TNZ 7, WA4AGH §, R4AVX 5, WB4GCV 5,
WA4AUMR &,

MICHIGAN ~ SOCM, [vory §. Olinghouss, WBZRT - Sk

WEMPD. EMs: WRIYA, WBWVL, WERTN, HKSKMQ, WIGLC,
PAMs: WHGVS, WABKHE, WBRHQS VHF PAMs: KBAEM,
WASWVY,

Net treq, TimeiDavs evF ot Sess. Mar,
QMN 1663 1200 Dy 12585 479 HR WATY A
WSBN d93s 2300 Dy TET O ug 30 WRGVS
QWN 7124 WNo report

BR/MEN Win 21310 8.F wta 104 25 WARBKHE
LIELN 3920 1130 Dy T4s 4 i1 WHBBHOS
GLETN 32 030 by fnv 4 10 WREA K
PON 3955 1500 Dy 918 299 kl¢] KALNE
PONICW 3644 2300 M-S e 23 2a VE3DPO
Mi.6M 3007 T30 M-S 16 27 1% WARVXE
MNN 3720 23D Dy 08 13 M WBBIAD

S M VHE nets — WROWQ — QNI YR, sessions 5; AHAWR — ONT
48, 5 suwilons; WABWVY = ONF Be and 5 erssions, WABEKJY,
WHREKH, WHIZ wd WHEWT are reported as Silent Kevs. Do not
forget the all Mich. Nets pienic at Madland Juby 15, ‘The [IP Humfest
will he held at Escanaba Agg, 4 and 3. Officers sor the RR-MEN nets
for 1973 are WRNDL, mgr; WBBRYB, ansi. mgr. and WRFIU.
sy otteas, Detroit Metve Area GOWA now bave a C'W pet on 3643
an Spn. at K300 A M. called Tate Memory Net. KBMXC passed the
Fxtra Class exaln at Detroit. Congrats to Bob who is blind, WRKBN
is now WEOM and Extra Class. WNEPP is new in Wyandotie.
WABKIL 15 now WBADEL WAEMOA is building 2 seven foot dish
for (294, KBZEM bas new Ringo. says it works wonders, WBKUP is
on 2 fm with Regency HR-212, E35WW now 15 WREAAA af
Milford, the first new repeater dicense in 8th eadl ares. The J.C,
March fur Mankind had communication and pick-up {nrmished by
CMARC members KEACO, WSTXM, WBSLOA, WBBNZS und
WARMVH. CMARC also helped with Ingham County €fancer Drive.
Partictpatsng were mobile nperators WRs FSZ, BUL, VIU; Kis BGZ,
DHN, HXW, ILE, ZLP, YR}, ACU; WHEs AAX, LUA; WB4VVA/S.
Belay stetions were WEZKC, WBCKP and WHEDH, WNENCD
wating Jo1 the Postmar to deliver fus new Cieneral Class ticket.
WBRDVM has a aew Advanced Class tag. ‘Irattic: iApr.) WBBIAD
25K, WABENW 185, WABPIM 156, WRUBS 136, WEIBX 123,
WRGLU 113, WRAKRT 93, WBBHIE YA, KBLNE 46, KRDYI o),
KISKL/8 K, WSRTN 60, WBNOH 53, WBRYRBG: 54, WEEIMI 4%,
WEBEHQS 42, WBRBPY 41, WHBHPZ 34, WELED 35, WRWVL 35,
WHIZZ 33, WBEDRO 31, WARKHE 31, WBOW v, WsMO 28
WBBHYR 7. WABRXE I7, WENDI 6. WBBINS 21, K3SDA [K.
WRHKL 17, WBIUC 17, WARKXR T, WBSAPN 15, WBETIT 15,
WNBNCD 15, WECBO (2, REGKV 12, WEOKW 12, WBSCW 12,
KAWRS 12, WBEUL 11, REGOU 11, BEBIHA 1, WBTBP 11.
WBREEL 19, WASWYV 10, WKRBEZ 9, WANOIL Y, KKAUO T
WEVIZ 7, WBEDRT &, KRILD 6, KEFYN 6, WEUQBL &, WEKLL 4.
WHEGWK 4, WASCUP 3, WBBFUN 3. WEVXM X, {Mar.) WgiY A
P54, WBER WL 54, KBAEM 4.

OHIO — 50M, Willtam b, Clausen, WRIMI ~ Asst. SCM: Kennetk
L. Simpson, WABETX. 5LC: WAKCUA. RM: WABWAK. PAM:
RyUBK, VHF PAM: WAKADLUL,

Net QN GHIC Bess. Freq. Fime(Zi gr
OGSETN oz wdd A WA 1430f2000/ [14):T
2e48
BN 83 A} il KL¥ o] 1I00fUz00 WARWAL
eMieN 3Ke i} 3 sb6 Ooton WASADU
EISN 138 71 N 38T 2128 WARWAK
HN RTLY 134 LT 9 Isbhs 2200 KANCV
HN NOVICE 73 57 e 1730 2300 WNBOT

New appointees: KBNCV, BN RTTY Mgr; WHGHC, EC Rutler Co.
RHRXM, EC Clermont and Brown Clo.; WARIXM, kX! Hamylton (o,
WRBELIL, EC Warren Co.; WBENRC, OPS, WNSMZZ reports the
Ohio Novice Net now meets at 22307 on 3740 Vhe laytor
Hamvention broke all records with attendance over 6400, The Ghic
Post Uffice Net meets Tue, at 2200ZF on 3952 and Sun- at 12007 ot
3935, ONZRY wan a tecent house gaest of WRWNA. o
grutulations ky new kxtra Class WBSIEL. KXONA reports the
Apricot Net bandled commemcattons tor the Cleveland Loyalty
fiay Parade and that the new niticers ol the Buckeye Helles are
KYONV, pres.; WAEBBWD, wice-pres,; WBRIIC, secy.; WABOLKL
trews. Hetinng SEC WEBOUU was awarded 2 plaque by the EUs of
Ohio. The Warren Iiamfest 15 Aug. 19. The Miamn Valley FM Assn
parhicipated in the search for a missing child and provided
wommumeattans for Kettering Police and  Fire Juring o pard
wleznup  Members of the Cuvahoea Falls R provided com
rnunications tor the Variety (lub Telethor. W Ohio AREC and the
Queen City Emergency Net pombined forees to asstst in the Uniter
Clothing Drive. Westpark Kadiops toured the NASA Lewis Researcl
Center. WABLWH worked Nev. to complete WAS, Lancaster ane



HARRIS

‘The RF-130

1 KW HF/ISB
“Transmitter
With Plus...
And More Plus

When you get right down to
it in tactical communications . . .
the need to know and the need
totell . .. what do you
v really need?

You need narrow-band
secure voice and high speed data
capabilities. You need rapid
automatic tuning, power source

“flexibility, full remote controf
capabiiity, and dependability.
In short, you need the best the
state-of-the-art has to offer; the
versatility of the RF-130 1 KW
HF/iSB Transmitter.

The RF-130 has exactly what
you need .. .and more! Modes of
operation include USB, LSB,
AME (compatible AM), CW, and
2 or 4 channel ISB (DCA or CCIR
compatible). Plus solid-state
design, modular construction
offering ease of maintenance,
and much more, Give yourself
the tactical advantage
transmitter.

Give yoursel
a tactical ddVdntage!

Plus
RF-601A AUTOMATIC ANTENNA COUPLER

If you don’t have a broadband antenna
available, the advantage you gain from an
auto-tune transmitter can easily be lost.
The RF-601A Automatic Antenna Coupler
was designed to tune whip and long-wire
antennas up to 500 feet away:, is accurate
and reliable tuning assures frequency
changes in less than ten seconds
anywhere in the HF band.

Plus

RF-505A HF SSB/ISB GENERAL
PURPOSE RECEIVER

The RF-505A, the first really new HF
synthesized receiver in over a decade, is
the perfect companion to the RF-130
Transmitter. Full coverage from VLF to HF
(up to 30 MHz) . . . all solid state ...

LSB, USB, AM, CW, ISB, for reception of
voice, telegraph, teletype, facsimile and
high speed data signals. Two words
describe it: versatile and dependable. Stack
it with the RF-130 Transmitter for

your tactical advantage.

Plus

RF-507 PRESELECTOR and
PROTECTION UNIT

Critical communications often require
transmitting and receiving at the same time,
often at refatively close frequencies. This
feads to a drop in receiver performance
from blocking, intermodulation and cross-
modulation, and can even lead to
permanent receiver damage. The RF-507
Preselector and Protection Unit is designed
to eliminate these problems and increase
overall receiver sensitivity and selectivity.

The RF-507 is completely self-contained,
including power supply, and is a perfect
companion to the BF-505A Receiver/RF-130
Transmitter, permitting full duplex operation.

There are more PLUS details available.
Write us today for illustrated brochures.
Thenyoucan...

Rack them..
Stack them...
Buld what

Vel need.

HARRIS

RF COMMUNICATIONS, INC.

1680 University Avenue, Rochester, New York 14610, U.S.A,
Telephone: 716-244.5830; Cable: RFCOM Rochester, N. Y.;
TWX: 510-253-7459.

A Subsidiary of Harris-Intertype Corporation
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® Available in the
form of a rubber
stamp for use on QSL
cards, correspondence
or any other place
you want to indicaté_;
your League membership.
Same size as the illystration
above.

® With both gold border
and lettering and a black
enamel  background, the
League Emblem is available in
gither a lapel-type pin (with
safety clasp) or screw-back
hutton.

@ Special calored emblems
in the pjn type only, are
available to League Appoin-
tees: Red for SCM; Green for
RM, PAM, EC, SEC; Bilue for
Q0O, ORS, OPS, 0BS, OVS.

® The Emblem Cut is a
logotype (solid cast metal)
5/8" high for use in printing
letterheads, cards, etc.

FIN, BUTTON, COT or RUBBER STAMP
$1.00 cach

POSTPAID

Newington, Connecticut 06111

\
THE LEAGUE EMBLEM

THE AMERICAN RADI) RELAY LEAGUE

J

136

Egirfield Co. ARC’s newsletter reports WARMMI iz NCS of an RT1?
Net mesting Wed. at 2200 local time on 30.3. WIMGP has starte
has twenty tifth vear as aditorfpublisher nf the {reater Cinclunal
ARA newsietter, Mike and Key. Centrat Ohia AREC participated i
the March af Dimes Walkathon. Teledo area’s Ham Shack Gossi
reports WEGRT spoke m the Fultnn Co, ARC on tratlic handling
the ‘Fufedo Mabile Radio Assn, Auction was well attended and tha
ESMYN won the rewent [6U-meter transmitter humt. Trafiic
WABMCR 669, WROCL J86, WBSUS 269, WARYLW 201, WECU
198, WEPM) 173, WABHGH 158, WRTJB t5%, WAZASM/E [3]
WEBENGA 127, WERSALU 119, WBHNRC 105, KXMLO §d
WARWAK 102, KKUBK 94, WABETX 91 WEGVX 78, WEMGA 70
WABSED K, WRFGD AT, WBSRET 60, WBANAR 87, WBRCLIE 54
WRRIGW 54, WBAMKZ 54, WBBKXVY 53, WRID 52, WBHAY( 51
WEMOK 44, W8DDG 42, WREFEZ 42, WABDWL 35, WSLZE 34
WABVKF 32, WBRCSH 30, WHRIBZ 30, WEERD 28, WBWEG 27
WARADL 35, WR0E 25, WARUTT 25, WASKPN 23, WARVWH 12
WABNOQ 22, WASYIB 22, WSQZK 21, WREI'CT 20, WEBARW 14
WASBETW 17, WASBCX 16, KBIDL 16, WARZNC 16, WABK{Q |5
EXOYR 15, WASBSST 15, KROKY 12, WAGOE 13 KSKWQ 1!
WARZYF 11, WRBHL v, WBROGR ¢, WHNAL %, KRFHU &
WREFWF X, WARMHO ¥, WyPBS 7, WRSBLH 6, WASMIM §
WEETL 3, WNBMYA 2, WASFSX 1.

{HUDSQN DIVISION

EASTERN NEW YORK - 50M, Graham . Berry, K28IN -
Asst. BCM[PAM: Kenneth Erath, WB2VIB. SEC: WIURP. RMs
WA2ZFBI and WB2ZIXW. RTTY BM: K2DN. MNets: (All EDST - |
hour earlier) NYS daily ot 000UZ and 03007 on 3.675 MHz, ES!
{10 wpmd dady at 2300Z on 3,390 MHz; Novicg [raining Tue. a
00452 on 3.677 MHz; NYRTTY daly at X330Z on 3613 MHz
Division P/R Net 2ud and 4th Sun, 2200Z on 3925 MHz
NYSPT&EN daly at 2300Z on 3915 MHz. Westchester Count
Novice Net — all welcotne~ a newcomer Tue, and Sun, 00017 o
3,725 MHz. First quarter report for New Yock Phone Net show
101 hours operatinn, 4120 checlk-ins, 629 messages handled (forms
only). SEC W2URP hosted get togethier of kUs, 8CM and Dizector u
Kingston in early Apr. for jomnt discusston of all AREC activities 1
seulion; a lirst? Dipector K25J0 wvisiting many cinbs tn the section
this Spring. Pienic time coming: NYSPT&EN and NYS schedule
for Aug. as usual = details from WHIGAP and W2MTA sespectively
HARC held meeting of most Asst, Directors and top appotntess fo
praobiem-airgng Apr. 14, Albany ARA heard W2APF un Managu:
warthiguake avtivities. Harmonic Hills weicomed Directar K510 fo
showing of slide film “The Case for Belonmng™ — » premiere no less
W2IEWU chaired June annual dinner. Westchester ARA heard I
Andetson of Timex on electronic watches. RPI Club Auction Aps
2%. Schenectady ARA heard W20DC on Repeater “history’ an
K28JO on reguiatoty matters. Compmunications Cluh of Ney
Rochelle heard WA2KEC on antenna design. WAZMYK film “C¢
Field Day™ now available from Hg. WB2YUK running Bulletins a
19010 Jocal time via KZAVP repeater. WA2EAH now holds SEDXC(
No. 242, *Ham of the Year” awards to WB20HQ, WI0DC, K2HY]
and WAZKPD vated by locul glub, Congratulations to all four
WNZEQO (got it right this time!) looking for QRP gear, WNZAK]
new member New Rochelle Club, WA2ZVEG ut DXCC 280 poin
WAIRAU column from CONR “Communicator” reprinted by )
News and by Worldradio. Hope you all had 2 good D "3 — an
“just wait until next veao™. Tratfic. {Apr.) WAZCNE 233, WiGH!
137, K2U¥K 70, WALPIL 42, K2SIN 24, WA2WGS 20, W2sZ 18
WIURP 15, WB2LXC 17, WAZRFP |7, WB2AEQ 16, WB2CTIH 13
WBINME 5. K2HNW 4. iMar) K2UYK 37, K2DN 33,

NEW YORK CITY AND LONG 15LAND - 5CM, Lred |
Brunjes, K2DGI — Asst. SCM: John H. Smale, WB2CHY. 5k
R2ZHTX, RM: WB2LZN. PAM: WA2UWA. VHF PAM: WB2RQF
The fallowing are major AREC/RACES nafs; join one!

Bronx 218.64 MHz 50,35 MHz 144,17 MH
Kings 3p.64 MHz 50,35 MHz (46,26 MH
Richmond 146.38% T
New Yark 9.5 MHz 411,48 MHz 143,62 MH
ueens 295 MHz 50,20 MHz 145.62 MH
Nassau 8.7 MUz 146,10 MH
Suffolk(West) 2873 MHz (Hunt,})  50.46 MHz 145,59 MH

28.65 MHz ¢Smith.) 14721 fr
Suffolk(East) 146,84 fr

Note: Net times between 2000 and 2100 local, Mon. W2ELI
eporty a change in the Nassau Co. Hg. AREC station call Jetters
W2FI 2s 2 themworial tn long time FC Fveritt Gibbs This call wil
replace  K2DHC., WB2FIX gfeports the *Brooklyn™ repeate
(.205-508) WA2ZWE is off the air while looking for a new locatior
K2HK has begp visiting Harti, — looking for some magic to wot!
some DX [ bet! WB2BYY prepanng for the smoke test of the Q8
fm recelver for 2 meters. A new HD-10 keyer is improving the e



PRESENTING...Superb SSB TRANSCEIVER
KENWOOD'S TS-900 SERIES

Here is your TRANSCEIVER TS-200 with high quality.

Operating on all amateur bands between 3.5 and 30MHz
(WWV-15MHz receivers only)

® Highly sophisticated solid stater dmatgeur radio transceiver employing only three
vacuum tubes, ® All major electranic ¢irclilts are built on modular (plug-in) cirouit
boards. @ RTTY: built-in frequency shift circuit for FSK operation. The frequency
shift is faclory set at 850Hz. @ Designed for operation on SSB, CW, and FSK, the
TE-900 delivers more than 150W PEP qutpul (SSB).  Buili-in noise blanker de-
signed 1o reduce impulse type (ignition) noise. ®High sensitivity with 0.5,V for
10dB (S4 NJ/N.eMalching remote VFO-900 allows cross operation of the use of
different Ireguencies for transmission and reception. ® PS-900 operates 110/120V
AC; 220/240V AC; 50/60Hz power saurce capabie of providing 410W of power,
#DC aperation is also available with DS-9C0. @ Optional CW filter can be used.

P KENWOOD

Al_]l!;]t for LS. A0 Hunry Radio 11240 W, Olyimpic Blvd., Los Angelos, Catif, 90064 Tel: 21374776701




- See Q8T Aug
&} 1871, page 39

At v s :

§ "3 ALL-FIBERGLASS.
'HELICOIDAL BEAMS

25 3ELEMENT METER

AVALABLE IN: | 34 g5 FLEMENT 10.15-20 METER |

CHECK THESE OUTSTANDING AND EXCIUSIVE FEATLIRES:

ROPPER TAPE. SPIRALLY
WOUND ELEMENTS

¥ ELEMENTS & BOOM L
TOATER WITH DURATHANE ™" §

: (’ 7 Wb ALL FIBERGLASS

3 == . ELEMENT LENGTHS 28% VEWR LESS THAN L5 AT
>T0 A5, SHORIER YHAM UPPER & LOWER
" METALLIC ARRAYS RAND LIMITS

PRECISION CONSTRUCTION, | GREAT STRENGTH
MINIMUM ASSEMBLY TIME | AND VERY LIGHT
NG TUNING Example:
NO AQJUSTING 1 Element $0 M — 36 ibe F525.00
4 Frement 20 M — 37 Lbs. $219.9%
3 Fiement 15 M — 3 ibw
F Clement I8 M — B Lbs- $319 4%

SUPER-QUAD
FIBERGLASS
ANTENNAS

*

COMPLETE KITS INCLUDE
HARDWARE, WIRE, ALL
MOUNTS. BAOM

*

ATRONGER AND LIGHTER
THAN ALUMINUM

»
MAXIMUM GAIN

AVAILABLE !N A COMPLETE RANGE OF KITS

Special Instruction Manual on
Kirk's “Super Quads"  $2.00

2 3 & ELEMENT TRI BAND
i 1% 20 METER ______AMATEUR NET FROM $12%.95

£ 3 4 ELEMENT DUAL BAND
ig 1% OR L0 & METER —AMATEUR NET FROM $129 6%

2 ELEMENT 40 METER .. AMATEUR NEY $5389.9%

UHF 4 ELEMENT 2 OR & MEIER
AMATEUR NET FROM $ 54,95

KIRK ELECTRONICS
73 FERRY ROAD
CHESTER, CONNECTICUT 06412
(203) 526-5324

uperation at the LEH of WBAEKK. Che sutfolk Co. RITY Society
1 leoking fur indsnduals interested m teferype. Contact W2INT for
detalls, For those integested v participating v u section RTTY
Trine MNet, cuntact W2INT i Sutfolk Co. and myselt, KIDGT in
Nassaw umd NL¥ U . e secnion as o dive need of trathic outiets
throughout the seetwnn, and it 1s hoped RT1Y can provide those
uutlets to nelp suppterment the simall respomse of the cw and pkone
sewfion mels, Beth HE and ¥HE people are iteeded 5o ro one 15 jeft
nat. Tie YHE RITY opematen will be helped sreatly sath the
aperation of the RTTY reveaer in Hempsread 114787 to 147.37Y
when all creemits ape completed. A need for linison stations wall
exist, so if you huve the capabelity of CW/Phone/RTTY and are
willing to reprogram cw aod phone inatfic imto RTTY, lat 13 know,
your services will he preatty appreciated. That Qle’ man Murphy has
done fis thine vver WA2OXY'S way tur § weeks, Be advised of 2
ciange o time and freguency for the NEL Phone Net: 1730 Tocal on
1928 kHz. Chanee mude becuuse of ORM and help the workmg man
to make the Net Coggratelations to WBIFWG who recontly
upgraded to Cwneral and v CP3S certificate. K2VOD has been
“ooling around™ with his newly aequirsd HW-7 ORP e, and is on
s way wrrh WAS 10 apd SRDXCC around the corner! WN2NVI
bad the rp warmed and remiv when the Postman delivered his new
Nuvice ticket. He hud gotten both feet wei by checking into s
traffic net. cBravolt If won happen to hear K2DOTon RTTY these
vavx it 18 NOT a bontiepper? He's wisn “fooling aresund™ with FAX
(faesimited. Oonpratudarions agpin o WRIWES vn RPLI Teaffic:
WRIWE] 804, WEILZN 267, WR2OYV 164 W2EC 181, WE2CHY
131, WACKY 116 WB2LGA [12, WBZROFE a0, WBIDAR 47,
RMEFE 3, RIVOD 22 K2EV LY WHIBYY tf, WIPE 10,
WAINCY 9, WAZPLI Y, W2EW B, WAZLIS 7. WBIJEC 7. WNZNVJ
ACWARVNN G WIDBO X WASMDX 3 WHRIFKK 2

NORTHERN NFEW JERSFY -~ SOM, iohn M. Crovelli
WAUOD . NEC- K2KDQG, BRM: W2ZLP. PAMs: K2KDCOQ and

WAZEVH.

Aty SH=PenerPMirbigve Sy [RICL ) Mz,
NIN ELL Y FRLTR in 453 aln W2ZEP
NN L] o Dy PETE ing W
MNisN by 1] 25 Dw 41 6 WAITRK
NIPN 2950t #oo M-S K X Wa2rvIT
NIPON 3940 R ; i T8 WH2FibL
PYTEN T30 T on 1y KD

New sppotntments: §IAGE ax OO WAZNLP ORS wud QPS.
BEndorsements: WIABI., KIAGE W2CVYW, WB2DDQ, KIEQP,
WALEUO. W2IDH, WINKD WB2ZWID. W2WOS, K2Zi[ and W2ZZ
v RSk WAZBAN, WAZBAYL, WAZCOE, W2AOVW, WAZEPL
K21, KWIMEFX, SWONKD, WAZNPP. WR2RKK, WA2UZH,
WRIWID, & 278 OPSey and WALINPP ax VS Glad to have you sil
mack bar another vear. WB2AEH and WBINOM passed the IFxira
{Mass exant. WBIIYWM aced the Adyanced. WNICWS and WN2DVE
fram 8i. Peters ARC gualitied tor thewr Genergls. Congratulations!
WHIRWW wax rectevted pres, of fhe Hniv, of Fenna. ARC. WBLYM
tnaking cunracty thrmgeh Gsesr whide artending MULT. e W1MX), The
1 Rosco ARC has heen issued the onll WAZNRD and pres
WA2F XY reports o new H)-meter trafhic net on 7113 kHz at 6,43
FM. Rutgers ANC fas soyutred an F7-101. Foglewood Amateur
Radio Assn. Week wax proclaimed Tune 17-24 by Mavor Jaylar of
Erigiewoand. GRARA 18 working on havine Amuteur Radio Week
vrociaimed  statewide by the Governar. WAZIHT wny elected
viwespres. and WAONT tu the executive hoard of rhe Pepn State
Flme. ARC WN2DWE aperaded fn General. OO reports were
cocmved Prom KHME WH2ILEC, WB2THIE and W2TPL WAIRYD
wurking hard on s new X3 tinear, WICVW is DXing with a five
watter. WNZCWS working on a uew two meter aatennu, WE2TFH
has qeygutred 2 7381 for QO duties and K2BMI 8 moving to Rocky
Hill stwere he olans oxobe skyvbocks. WAREXX reports the
Veaidwick AREL ner meets vt 21011 MHz at UlUNZ the vrs? Tue.
nl the swonth, WH2IY PO agaia active stier studving hard all winter.
Wh2ARH jecrunng new AREC muembers sn the Holmdel area.
WAZRYD lonkome tor help on D2RN, WAZHOO, WICVW, W2ZER,
WAL and W2HA atiended a neetng of Hudson Ehwvisron
afticmals ot Hye, B, WICT was o teccnt spealter ot GSARAL
Apponiees are einided meathly reporting 18 2 meguivement for
etention of the appointmeat, Openines vst bue quahified BC and
U0 applicants. The dew Jersey S0 Parry will be held Aee 18, 19,
Addinonad detnds trom WAUCF. Feaffic: capr WAZRYD 273,
WALLITOY P54, WHIAEN 07, W2ELP 9%, WHRINSY 43, WHIRIJ
SE, WAINPP 48, WATUOOD 32, WA2FVH 29, wacll 28, WALCLUF
PLwACAK o W2ACYW Y WRISH 15, WAIQIU 12, waWo)
1, WRIIWM 1o, WEIHTW 4, WNSCSX 2, K200T 2, WAISHT 2
shlur KIOOS 14, WHRY PG 2, WASHT 1.
MIDWEST DIVISION

HOWA — S0M, M Delherr, KAYVT — SEC S8CLLL Haurs off o

ROLKH for the splendid job of preparing the lown repeater {there
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We guarantee you’ll be satisfied with

the complete line of Robot
Slow Scan TV equipment.

MODEL 70 $STV MONITOR

Diaplays amateur standard pictures
from any SSTV audio source: station
receiver, tape, camern, Six inch Ldiag-
onal) dlsplay

Front panel conirols for eusy station op-
eration. Connectors for receiver, trans-
ritter, mierophene, tape, wavefurm
vaonitor.

All solid state excepi cathode ray tube.

295

(Z) MODEL 80 SSTV CAMERA

Generates amateur standard SSTV pic-
tures amd fast scan video for viewfinders.

Ample sensifivity in ordinary room light.
Controls for contrast, brightness, vidi-
con beani, BS5TY %ng\l level,

All solid state except vidicon. All sta-
tion cabling inciuded: requires suitable
C-mount fens,

VIEWFINDERS

Choice of 4 inch diagonal (Model 800 or
6.5 inch diagonal (Model 61) display to
fit your station, 3

Displays fast-scan video pictures to sim-
plify setting camera focus and field of
view, All solid state except eathode ray
tube, Tripad mountable (Model 60 only) .

Model 60;  $249
Model 61: $239

() VIEWING HOOD
T'wo pieca detachable hood. Fits moni-
tor bezel to blaock outside light.
$25
CALIBRATION TAPES

Three inch reel or cassette tape record-
tng aids setting monitors wad cameras io
SSTV standards.

$295 Cussette $4 Reel $3

@ LEnsES

[ens Focad Length Min. f stops Min. focus Price

mm, (Al 22 max) lin inches}

A 12.5 19 10 $ 49
B 25 L.g 24 % 25
L 25 14 24 $ a7
)] close-up lens set for use with lens C only t B
o 14 8 $ 54
B 50 14 A2 $ 43
G 160 R 31 $7
H 18-90 2.0 G} $220

All Robot equipment carries a one- year
warranty. Four easy ways to p

cash, C.0.1)., Master € harge. Bank-
Americard.

[ROBOT]

ROBOT RESEARCH. INC.
7591 Convoy Court
San Diege, California 92111
Phone 714-279.9430

Enclosed $ . Please send
the fallowing eguipment via AIR [[] or
SUREACE [

Name
Gall
Address
Gity
State Zip

California residenis add §% sales tax.
Prices do not include shipping.




Third Edition

change
o Pace

.BAND conditions are crowded
and  noisy except on the bigher
frequencies. You won't work the
world any time you want, but you can
sure get away from all those annay-
ances on the lower bands. No QRM to
speak of, no atinosphberic noise to
make copy difficult. just enjoyable

ragehewing.

A LITTLE time and « few ideas
Jrom the ARRL VHF MANUAL will
puat you on the air in this most
enjoyable part of the spectrum.

THINK about it and look at a
copy of the VHF MANUAL the next

are now 14 in lowal) directory which recently was mailed to all
lowa ARRL Affiliated Clubs and repeater sponsors. WBDTD is
itaving to Marion where he will be assoctated with a real estate firm.
Those Clinton fellows are realty on the ball; WAREFN wax the 4th
most active OO during 1972 for the entire ARRL 00 program, and
KPGXR compiled some neat statistice ax Midwest Davision [eader in
Tath modes in the 1972 Sweepstakes Contest. WBPBPH reports that
WAWSY, (the Cedar Rapids Club Station) has 2 WATS telephone
lipe for message delivery in lowa and will gladly QSP messages.
WARDYZ is experiencing a problem which is becoming increasingly
difticult for the roll-your-own tellows, and that is a reliable parts
suppiy source for the relatively small quantities of wicommon parts
used in ham eoastruction projects, WEDSP is still hard at it, wath
wore new hams in Osage; WNPIVO and WNQIVZ, WAOVIH is the
new Net Mgz, ror the noon session of the lowa 75 Meter Net.

Ner Frag. [ QTC
QWA 715 Meter (noon) 3.970 1416 T
HOWA 75 Mater (eve] 1970 423 4%
HOWA Tallcorn {ew) 3560 iM 34
Tri-State Teenage 1,978 87 E)

Traftie: KBDDA 251, WAPAUX 229, KPAZ] 83, WAPTAQ 54,
WEMOQ 37, WABVZE 40, WEWSV 17, K9JGE 16, WBPDBG 15,
KO¥VU 12, WOBW 11, WERBPH 10, WBIFEW 9, WAQOTQ 9,
WAPVZH 7, KPLKH 2.

KANSAS — SCM, Robert M, Summers, K@BXF - { am pleased
o see a few more of the Kans. sang becoming interested in what the
leapue is and is not doing for them. Keep the mail coming, All nets
repotting for Apr.: KWN — QNT 564, QTC 154 in 30 ssscions, KEC
~ 47 U/4. KSBN - 326/95/25. KPN - 203/16/17. BN -
407/29/23, QKS-85 - 278/254/30. YLN - 20f67/4. QKS -
31U{295/60. Midstates Maobile Monitor Service 13NL 1652 serving 84
mobiles handling, 106 QTC and 50 calls or patches in 90 hours. All
nett vould vse more checking into by some of the pewer hams. In
passing through the bufleting received this month 1 noticed the
CGrounded Grid of the Wichila Amateur Radio Club, WAPUTT
editor, disted the “Amateur’s Code™. Hamfest time is at hand again.
Why not make plans now to get to a few of them this year o tome
uf the pang can see what you really look like. 1'11 be to most of them
and would like to do a little politikin® face 3o face; you know it’s
election Hme again. Traffte: (Apr) K@MRIT 305, WNPGQL 224,
WNBGYR 12, WaHI 200, WBBHRM 131, WNOHTR 122, WOFIR
75, WOCHI 59, WiMA 56, WPGCT S0, WBRCZR 49, WNPHTF 47,
KQIME 46, KOBRF 44, WAPLBR 43, WNONTH 42, WNAFSL 41,
WBPCLY 36, WBPBIY 35, WRBQ 32, WEPR 30, WAPSWC/O 30,
WBOFGY 27, KOGU 16, WHFCTL 13, WOAICH 12, WONYG 12,
KOUTA 12, KPKU 10, WAROWH 8, WOFEN 3. (Mar.) W@PB 25,

MISSQURI — SCM, Lary $. Phillips, KPVVH — Asst, SCM:
Clifford Chamney, K@BIX., SEC: KPHNE. New appointments:
WAREMX as OPS; WBOERQ, WHNUT PAMs: WOV RM; KEDEW,
WAPSKR, WAQVBG. WPVIK ¥(s. Appointments renewed:
KODYM as Gi): WAPEMS OPS; WAQITAA, WHENW, WHQME ECs;
WAPFMD, KQONK ORSs; WAQITU OBS; KARPH OPS/ORS/RM:
WARTO ECJORS/OPS; KPTLM OVS,

time you are in your local dealer’s
“bam shack.,”

$250U&A

$3.00 Elsewhere

AMERICAN RADIO RELAY LEAGUE

Newington, Connecticut 06111

140

Ver Fraq, Time (Z)iDays Sess.  QNT GTC Mgr.
MOSSB 3963 2300 M-8 B 9N 13 KOHNE
MEN 3963 2330 MWFE 13 a6 19 WENUT
MON 3585 0000 Dy 300 9 M WeBY
MONZ A5HS 0245 Dy an o e 3% WeBV
PHID S0.43 01307 5 7 1t WAOKUH
MEN 3703 0030 T-8 2% 88 43 WeOV]
2100 Su

WEN 25,6 0130 M 3 35 AWASKBH/¢
JCAREC 14694 0330 T H 23 0 WAQRVT
Mar,

MOPON 3963 2200 M-8 e 215 W WAQTAA
PHD 5045 01307 4 87 13 WAQKUH

Congratulations to WBRERQ as new mygr. of MOUN and WHOVY
(ex- WNDPGWEY as new myr. of MSN. With deep regret 1 report
WAPMPB as a Silent Key. Congratufations to the new TEN-J ARC
with call WERKCLD, WABAMW, pres.; also to the rew K. Assn. For
the Bhnd ARC, WAQFQL, prec Congratulations to new Lixtra Class
KOUTX; Advanced WHODYV, WHRER(, WEBOGQP; Generals
WEITME, WBWIVO; Novices WNBJIVG, WNRIVIH, WNTVMM/3.
Trafiic: (Apr.) KPONK 857, WpBY 152, WAQVBG 108, WOV 84,
WANKMD 77, KOBIX 70, KQPCK 51, KOVVH 43, WoOUD 456,
WHER) 2d, WBUCKI 16, KOENH 9, WBAFOQM B, WAPKUH &,
WOGES 6, WAPETV/® 4. (Mar) WABWOC 13, WNPGQP R,
WARTEMX 7.

NEBRASKA - SCM, V.A, Cashon, KPOAL - Asst. SCM; Velma
Sayer, WADGHZ, SEC: KGODF. Appointments: WAGGHZ as M,
QRS and OPS,
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NEW NEW NEW

Factory New Guardian Relay

12 Volt DC Cail

4PDT 5 Amp Contaclts

Guardian Type 1315P-4C-120
$2.00 ea. ppd.

P NEw  NEW

Factory New Full Jeads. Fairchild RTIL IC's.
ul. 900, ul 914, ul 923. YOUR CHOICE
3 for $1.00 ppd.

NEW NEW NEW

6 fool HKeilCord with molded
PL-55 glug. Very nice.
75¢ Ea

ch, 3 for $2.00 ppd.
NEW NEW

TRANSFORMER. 115 wvolt pri- @

mary, 12 volt 4 amp second- )
3000 MFD @ 30 Volt

Y. $1.50 ppd.
¥ Capacitors.
)E Size 17 Diameter x
) 3" Long. 75¢ Each
or 3 For $2.00 ppd.

L g ke

Black, Aluminum Ana-
dized, Heat Sink. Size
Approximate!y 4347 « 134
h. x 1347 w.” Predrilled For

-3 "Transistors. Delco
Part #7277151. Factory New,

75¢ Each, 3 for $2.00 ppd.

BACK IN STOCK

Unpotted Toroids. All centertapped.

48 mhy or 44 mhy, Your choice 5 for $2.00 ppd.
15 for $5.00 ppd.

NEW NEW NEW.

Tubular Poiysiyrene Capacitors. All 125 Volis
— 2.5%, tolerance. .003 Mfd, .01 mfd, .018
mfd, 022 mid. Your Choice 15 for $1.00 ppd.

Volts Radial Leads. .01mtd, .05
mifd, .Amfd. YOUR CHOICE.
14 for $1.00 ppd.

s NEW NEW NEW
5 “"\ MYLAR CAPACITORS. Al 200

High quality, American Made
‘Transformer. 115 Volt Primary.
Secondary 174117 Yolt @ 150
ma. Tap At 6.3 Volt For Pilot
Light |deal For Transistor Pre-
Amps, VFO's, etc. Fully Shielded.

%$1.50 Each ppd.

Power Transformer. 115 Volt AC Primary.
Secondary 1: 320-32 Volt & 1 Amp.
Secondary #2: 6.3 Velts. Lew Current For
Pilot Lights. Size 214" x 2187 x 37

Price: $2.50 Each ppd.

63 Volt 1 Amp Transtormer. Fully Shielded
%$1.60 Each ppd.

Transformer — American Made fully shielded.

115 Vaolt Primary
Secondary #1 180-18 Voits @ 4 Amps
5 Yolts @ 2 Amps

Secondary
A very useful unit for LV Power supply use.
Price — A low $4.75 ppd.

SEND STAMP FOR BARGAIN LIST
Ps. Residents add 6%, State aales tax
ALL ITEMS PPD. USA

T

& K3DPJ  BOX 353 - IRWIN, PA, 15642
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m. weinschenker

Mot treq.  GMTavs oNF oI Mgr.

NSN 1 IWRT U0 Dy 1218 21 WARLUY
NSN 1§ SHX2 0130 Dy L 28 WAPLOY
Neh. 160 1995 ni3o Dy 21 %4 WAUCH]
M Al 133 by [§1:3 3 KL WHREUE
WHnN 1950 1400 M-S Lack L2 WINTK
ARTLT JuRy 1430 8u i 1 WelnZ
LHN 3980 1830 Dy BEL in WAYGHZ
SHN gL edn Dy 210 in IO
bkN 298G TE00 M-y 357 " WAGAUX

Cur sympathy 1o KOUWK on loss of his mnther. Welcome fn new
lams h4DIN/@ XYL WA4ZHT/Y and harmonic WN4CZO/ from
tla. Crete ARC bad good tirrout tor anowgl pancake sipper.
WABDXY uperating KWM? driving 38200 and WAPPCC nperating
FPM 3N, 2-metey avtivity pickine up in Norfolk area. WARGAT has
vig, perking. Nebr. €W Net (N} 8) meets on 3700 kHz at G100 and
0345 GMT daily. Participation requested 1o keep net active. WHLIQ
obuding & Arez. repalarly reported into morning net. WOKPA back
from Tey. WARHOQD reports RACES to becorme active in Cherry Uo,
WNOGTW, GTM and HDUG hope to drop "N from calle, ARRE
Midwest Uivision (‘onvention, Lincoln, Nebr. et 5-6-1. Traitic:
WHLOD Yi, WAPSCP 90, WBACAU 51, WAQUBS 41, WAHOP 33,
WHMW 32, WUSGA 30, WOHTA X7, WABQLX 25, WORIA 2L,
WOFGR 16, WEDIO 15, WAPDXY (5, WUIAK 2, WPNIK 12,
WHOEVS 11, WHDMY 10, KOODF 10, WEVEA 1), WAPPCC 8,
WOUSW 7. WRAGAK 5, WABGHZ 5, K@MUFE 5, W@HBS 4. KYOAL
4, WADOOXN 4, WOUOV 4, WABYGTZ &, WHAYG 3, WABIRN 3,
WONHS 3. WPYEFR 3, WASZQC 3, WAVEEL 2, KHPTK 2, WOZNI 2,
WAGHEH |, WAGHO? |, WHIRZ |, WARLOY T,

NEW ENGLAND DIVISION

CONNERCTICUT — SCM. Iohn McNassor, WIGVT — St
WIHHE. #M: K1LIR, PAM: KIYGS, vHE PAM: K15XF,

Ner Lireey. TimefDars Segz, DPNT are

oN REET) feay Dy L1} 7% kLY
2200

PN 1965 TEO0 M-S RUUSE ) 1u4
Tovn Su

WH K2 145.9% 2200 K4S K 57 AR

VHE6 LA 2400 M5 20 6 &

High ONI: CN — $I1BYW, WI1CTI, WIEN, WIKV and WAIMPW,
TPN ~ WIBFY, WIMPW, WALNLD, WINOO gt WALOZH. SFC
WLHHR reports Section lrzining Net domg very welland Teams |,
* and 3 gning strong. BCs are requested to send Tegtilar reports to
continpe their appointment. (rector WEGV would appreciate afl
chybs steving for TUN% ARKL membership und be wure your ciih is
ARRL sffibiated. ON has two sessions daify and il stations are
welboame To eheck in. UPN exiends z weleome to these on phone. A
sineers vute of thanks to the Candlewood ARA far anather Conn.
50 Party, New ufficers tor Murphy's Maranders: K1LPB, pres.;
WAIKID, vice-pres. & ant. gr.; WIRML, wice-pres.; WALKZE,
woy stregs, With regret we add the calls of WI1FEG and WITES to
the list of Sifent Keys. Oscar & 15 sl gomg strong -~ reformation
from those active wotld be appreciated. Sateilite tiurde avatlable o
ARRL members, send 7 v LU wddressed euvelope with L6 cends
postage with request to ARRL. W1LCH helding Novice classes in
Nurwich, Congratulations to: WAIKRG tur BXtra Class; and fo
WIMPW aguin for high QNI o CN and PN duging Apr.d Field bay
is here — Jrope it is another very enjoyable otie Jor ail. Join a fraffic
nef now to Keep in shape for next year - please provide frathe
autets for all aress, Thanks. Irarie; WIER 235, WATECM 196,
WILEW 186, WATGEFH 187, WIMPW 132, WICTT 120, WAINLD
115, WAIQZH 90, WALPHI 69, WIRY 63, WATHYN 6u, WAIKVE
S1, KISXE 47, K1¥GS 39, WALLIR 38, K1EPW 32, WIAW 20,
FWIGVT 27, WAINBS 22, WAIPHE 22, WAIGGN 2§, WIHDE 20,
WIOV 13, WIRML (i, WICUN 7. WAIOPH 7. WIHHR 7,
WALPPD 2,

BASTERN MASSACHUSETTS — SCM, trank L. Baker, W1ALY
- SEC W1AOG received reports From FOs: WATs DXT OWO: Wls
BAH, (UF] K1s NI'W, ZUP. WAINRT new FC Tor Sharon, W1CIC,
WHIKR, WIKVR are Silent keys. WiHE would like to know where
ex-WIIIY is? WALGZQ!T in Seattie, WA, T9 Cfub held Ladies Night
ab Marty's Steak House, WALQALYS moved 1o NM. WNIRWH is
WATOEXs XYL, WBRSO is ex-KICKE in OH, WALAOJ has firs
Yoch, WIOW was ut the Se Fastern Mass. ARA und presented
plague to WATRYM. Greater New BedFford Emerg. Net coordinating
with Newport Ununty (R1) Red Uross Net on 57 Milz, WAWL
wends fs 73 to all. OOTC held a uncheon at Valie™s in Saugus and
WIDFS presented WUNE o TD-vear as a hatm e bilicate. WNERTY
aperates same at WIBCH. The Somerville ARC, WALMEN sending
wle practice on 146,670 MHz »r Mun. at 8:30 P.M. ESZDW,
w-WIHPH, in the Deaconess Hospital, K1TVY, W1ZHC on Z-meter



NOW,
Top-of-the-Line
Tri-Ex Towers

for HAM operators |

at basic prices!

j'i.

Now you can afford the best!
Free-standing or guyed,
Tri-Ex Towers stress quality.
All towers are hot dipped
galvanized affer fabrication
for [onger fife, Each

series is specifically engi-
neered to HAM operator
requirements,

W Series

An aerodynamic tower
designed to hold 9 square
feet in a2 50 mph wind. Six
models at different heights,

MW Series

Self-supporting when
attached at first section —
will hold normal Tri-Band
hearr, Six models.

e .
I.M Series

A “W" brace motorized tower.
Holds large antenna loads

up to 70 feet high.
Super buy.

TM Serzes

Features tubular construc-
tion for really big antenna
laads. Up to 100 feet.
Free-standing, with motors
io raise and fower.

THD Series

Very popular, Low Cost.
Holds Tri-Band antennas.
Eight modeils — all support 7
sgquare feét of antenna.

at full height in 70 mph
winds. Guyed.

Start with Top-of-the-Line
Tri-Ex Towers. At basic
prices, Write today, for vour
best buy.

® )
ri=Ex
TOWER
CORPORATION

7182 Rasmussen Ave.
Visalia, Calif. 93277



4 WANT TO MEET )
SOME OLD-TIMERS ?

Send for Vintage Radio, the |587-1929
pictorial history of wireless and radio.
263 pages, 1000 photos.

Collectors: McMahon's 1921-1932
Radio Guide is a must! Over 50,000
facts.

ORDER NOW! Send check to
McMahon's Vintage Radio. Box 2045,
Palos Verdes Peninsula, Calif., 20274

¥intage Radio, handhook %495 L1
Vintage Kadio, hard cover £©.95 U3
McMahons 1921-32 Rudio Guide 345 {71

Postage Paid. California residents addd 6% sales tax.
Name .

Street
[ ] o — State . Zip

\T EN DAy GUARANTEE!/
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fm. WAIFYF un 6. WIPEX made BPL. WIQIM home from the
borprtal, WATOWO buwilding S-meter am fp, WAIMYR has s TR22
un 2. WIEMG agwin to Hawait, WIPL was high scorer wn the 1972
SPDX and H-22 contests. WAIFNM has a Cantenna. WNIRTD has
a4 SE-102, dlso WATIOR!1. WALKZE is secy.-treas. of Murphy's
Marauders. New officers of Norfolk Co. ARC are WDV, pres.;
WIWTF, wee-pres.; WA, wey. WISYC, treas. WIOV and
WI1ALP attended their annual banguet. WNIOKD on many hands.
WHIPGY has an HW-101, WEALP spoke af the Sharon ARA. Pea
Boug Net meets Tue, on 5003 at 0230, WIRB went o Dayton
Hamvention. WA1OUB worked W7VDZ, WAIHWH, VE4MA and
KEBBN on 6: WAIGAQ worked KEBEN and WABRKE ulso on 6.
Ouite a pang showed up at Sonth Shore’s apction. W1VRE gave a
mige demonstration of SSTY at Massasoit ARA meeting. WALEZB
hias his Extra Class. WINTREF has 45 for WAS, Capeway RC met at
KIEPB's OTH, WAINLX completed Merit Badge course to qualify
jor Eaple Scoet, WAIMTI gave s talk on SS5TY and FAX at
Framingham RC, WAIOAM new OVS, Endorsements: WIAEC as
(RS/OPS; WAIOMM ORS/OPS; WALIYY OBS/ORS; WLAAR OFS:
WIPST v WialP ORS: WiADG OPS/OVSE; WiRR OPE/ORS;
WALDFL OVS: KIZUP £ WALIDFL. worked BPOFN on (4 und
says alrora was good tor 6. New officers of Mulden RLU: WATHPS,
pres.; kI VTE, vice-pres.; WNTOPR, secy,; KICKS, treas. WI1PM has
i new HW-2032 transeeiver. Chelmsford ARA had speakers from the
IAA in Nashua, NI WIDKD' son wants old ham ficense plates.
W1IMG gave u talk at the Norwood ARC. DL2ZAASW] home after
an operation. WIDW has n Drake ML mobite. WALGSD has a new
TR-T 200 npohile.

Vet fredq. MmelDavs CNT T #gr.

EM 2N (48.R 2000 M.F 145 130 WATQWQ

NFETFN J9as A830 S 19 7 RIEPL

EMN 3660 Jeunf22a0 by 328 InA WA IMSK

aMUBN .85 330 M.-F 3u KTQKE
tMar)

Traftic: (Apr.y WIPLX X9, WAIMSK 426, WIOYY 230, WICE
221 WALOWQ 122, WAIMYR 359, WIEMG 56, wALEYY 37,
WAINRT 36, WAFOAM 35, WIDOM 20, WALIFE (K, WIAOQG 14,
WIMNK 11, K1LCO 10, WiARC B, K1EPL 5, WAIENM 3, WiPT 3,
WNIRED 2, WIPL 5 (Mar.) WICE 103, WAIMXV 45, WATIOH/1
8.

MAINE - UM, Peter E_ Sterling, KITEV — 5k0: KICLE.
PAM: RIGHP; BM: WIRIG, The PAWA and the Yunkee Repeuter
Assn, held st anction and supper at the Holiday Inn Apr, 2%
WALFCM 2nd has KY 3 WALICN wore guests of the PAWA, K1GAX
shuwed a bl of Hams Wide World, WAIFCM was the guest spezker
for the evening, W1A¥ is back from Fla. and aetve on the Rarnyard
Net. ‘The new susnmer sked tor the Seagull Net 1s 17301 loea time to
1830, We will be going back to the reguiar Net time when we are on
ENL, WIMGP is in the process of moving back to his anginal )TH
utt North Huven Island. The Northeast Area ot Bacnyand Net reports
27 sessions, 771 check-ng For Mar. Apg gepart is 2% sessions, 628
Jheck-ins. Wew hams in Maine are WNIRVM. WIGZS, RIMTI,
R1OYR and WIHHO are working 00X throngh Osear 6. Congrats!
OOTC Apr, ltncheon at Saugus; Mass. was attended by WIBITA and
WICTR, WIEM and WIGCB also WIBKU, XYL and son. Traific:
EIGEP 24, KITEV 14, WAINMW B, WATRDX 4.

NEW HAMPSIIRE - SCM. Robert ¢ Mitchell, WISWX - SEC:
KI1RSC, RM: WILIBG. New appainiments: KIYSD, WAIQGA as
OPSs, Endomements: WIBYS as OPS; WAIFSZ a5 OVS, The
Cuncord Brasspounders, W10C new officlals are WIVBX, pres.;
WICUE, vieepres 3 WISHI, seoy drens,) WIQKZ, (rustee. thy rare
Woriked New Hampshire Award sponsored by this club wil be
handled by W1IB, Lhis report originates from West Pulm Beach, Pla.
WIRYS reported several acoidents on Route 93 via WiALE repeater
to WINBH during the Apr. 4 snawstorm. WA GG A helping vaf as
Net (ontrol nn the WH AREC Net. WATISD buitding a tleath
HW-202 for 2-meter fm, WNIOQNK worked two new countries,
BI2EW and WPDOY. Fa-R1IYT is now WNIRIX and on 81) and 40
from Contovcook. WITMI/1 has had over Y000 SOk this past
year. Welcome to new hams: WNIRUP, WAIRVI, WAIRVK.
WATFSZ 15 pearing up tor the VHI Congest. WHeTMY/1, on 75§
meters, also keeps the hroadcast station on the air in Bradiord.
WIDXKE reports the wandesing gy psy WALITM, wiias KGBIRS, aow
15 in Alaska awaiting anhother cull WIUBG wus visited by K1BCS
who vutlects expired ham Deense plates. Huppy dth of July to all
Traffic: KIPQV 117, WIDBG 114, WAIQGA 20, WIFWVN &,
WISWX 2. WIHYS 1.

RHODE ISLAND - %M, Jobn E Johoson, KIAAYV — 81T
WIYNE. PAM: WITXL. WNIRIT 15 building an HGL0E VIO unad o
twu walt 4l)-meter QRP og. He also worked JHIWTX on 15 meters.




» HOW TO BECOME A RADIO AMATEUR

» OPERATING AN AMATEUR RADIO STATION
*» THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone starting out in amateur radio will find these publications o necessary
part of his reading and studying for the coveted amaleur radio operator's
ticket, Written in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousands upon thousands of amateurs, these
ARRL publications azre truly the "Gateway to Amateuvr Radio,”

$9.50

POSTPAID

The American Radio Relay League, Inc.—Newingfon, Conn, 06111
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@ S W4 AT ELECTRONICS
MINI-CATALOG

Jotn the New Age of Amateur Radio Elec-
tronics! Equip your ham installation with
one of these fine New Fully Solid-State
Transceivers . . . each model operates
directly from any 12 volt DC supply:

SWAN 55-200 (200 Waus R.ER). . $779.00
SWAN SS-100 (100 Wats PEP). . $659.00
SWAN §S-15 (15 warts REF) . . . $579.00
¥ yvou must operate from a 115 velt AL soures,
order one of these power supply units:

SWAN PS-20 (For 55-200/55-100/
S8150 ..., $139.00

SWAN PS-10 (For $5-100/85-15). . § 89.00
AVAILABLE ACCESSORIES INCLUDE:
SWAN 570X (Crystal Controlied

Osciflator} . . o v\ o s w s $ 53.95
SWAN 83-18B (Super Selectwp

Fitterl. . . . v vv i .$ 75.85
SWAN S5-208 (External VFO) . . . $158.00
SWAN S8-1200 (1200 Watt P.E,.Pq

tube-type, Linear amplifier . . . . $289.00

NEW, ECONOMICAL, FULLY
SOLID-8TATE MONDBANDERSI!

Faaturing many of the circuitry designs of the
muitiband units described above, these 15 Watt
P E.P. wnput transceivers will give vears of reli-
able service. Operate directly from 12 vaits DC
with 1o fune-up time required. S5B and CW
modes, transmit ALC, smooth AGC, 8-Meter,
and no transmtter tuning to mess with, incivdes
miinite VSWR protection feature.

SWAN MB-40 (7.0 to 7.3 MHz}. . . $249.95
SWAN MB-80 (3.5 ta 4.0 MHz), . . $249.95
MONGBANDER ACCESSGRLES INCLURE:
Your choice of solid-state amplifiers to boost
your range. ‘Jsable on any single band from 3
to 30 MHz with the appropriate piug-in filter.
Price (ncludes ane filter. Please specity band

when ordering,
SWAN MB-100 (100 wart P.EPT . . $138.85
SWAN MB-200 (200 Watt P.EP) . . $209.95

B00CX 1I7XRC

SWAN 500-CX — 500 Watts P.EP.,
BSB/CW/AM Transceiver, Covers
all amateur bands 80 thry

10Meters . . ............5525,95

With S5-168 Super Selective

Filter inciuded . . ... ...... 358995
SWAN 117-XC — 117 voit AC

PowerSupply . .. ....... . . $109.95
SWAN 230-XC — 117 to 230 woit

AC Power Supply. . ... .....5115.95

SWAN 270B — 250 watts PEP, 558
Transceiver. Built-in speaker/AC
power supply. 3.5 to 29.7 mHz. . $469.95

WithSS—Tb‘B.,,.,.....;;,,_$52995

ACCESSORIES:

SWAN WM-1500 in-ine Wattmeter
5, 603, 500 & 1500 Watt scales. . . $49.95

SWAN 8008 —speaker . .. ., .. $21.95
SWAN 6005F — Deluxe speaker

with phone patch . . .. ... ... $84.50
SWAN 800R — cw Filter. . . . .. $29.50
SWAN 800R — aM Filter . . .. .. $39.95
SWAN 14-117 —DC Power

Supply . . e e e e .$136.85
SWANBIOX —vrFo .. ... ... 358395
SWANS08 — vFG, . ... ... .. . $159.95
SWAN 210 —vEQ . . ... .. .. . $109.95
SWAN 160 —vFO . .. ... ... .3118.00
SWANVX-2—-vOX ........ 83655
SWAN FP-1 — Phone Pateh . . . . . $48.95
SWAN NS-1 - Noise Btanker . , . . $39.85
SWAN 444 — Desk Mike . ... .. $28.50
SWAN 404 — Hand Mike . ... .. $21.95



SWAN 600T — 600 watts P.E.P.

10 to 8O Meter Transmitter . . . . $589.95
SWAN 600R — Companion

Receiver for600T. . ... ... .. $439.95
CystomBOOR ., . . ........... $545.95

i

J—

SWAN FM-2X — Operates directly
from 12 volts DC, Up to 12
channel operation on 2 meters.
Crystals for channels 1, 2 and 3
are included. Provides 10 watts
of RF output. Furnished with

dynamic microphone. . . ... .. $259.00
SWAN FM-2X — Snap-an AC
PowerSupply . . . ... ...... $39.95
LINEAR AMPLIFIERS

SWAN 1200X — 8 Band Lingar
Amplifier. 1,200 watts P.E.P,

Built-in power supply. . . . ... . $259.95
SWAN VHF-150 — 2 Meter Linear
Amplifier. 180 watts P.EP, , . . . $299.95

SWAN MARK Il — Linear Amplitier.

2,000 watts P.E.P, 10 to

BOMeters » . . o v v v i n ee e $679.95
SWAN MARK 6B — Linear

Amplifier. 2000 watts P.E.P,

S0toB4mHz . . ... ... ..., $679.95

SWAN FM1210-A — i44 channe!
combinations are provided
through independent switching
of 12 transmit and 12 receive
frequencies with eight crystals
installed. Dyvnamic microphone
inciuded. Covers 144 to

MMEMHZ. .. ... ... $318.00
SWAN FM1210-A — Pedestal type
ACPower Stipply. . .. ...... $49.95

SWAN VHF-150 — 2 Meter Linear

Amplifier. 180 Wartt P.E.P. Built-in

117 or 230 volt AT power supply. $299.95
SWAN 14C — bC Converter, adapts

to SWAN VHF-150 for mobile

operation. Also converts 117XC

and 230XC to operate with a

12volt DCsource. . . . . . . ... $69.95

— Buy where Hams are always helping
Hams, that's SWAN ELECTRONICSH

Use the nearby coupon for specifications and
complete details about the full line of amateur
radio products available from SWAN ELEC-
‘FTRONICS. No one else manufactures such an
extensive array of ham equipment. AND, only
SWAN offers you their own Revolving Credit
Sarvice Plan. SWAN will personally handie the
financing of your purchase from beginning to
and in full confidence.

S Swanmn

ELECTRONICS

A subsidizey of Cuble Corporation

[ e P S P D 0 e o R o T e N e N N R iy B R

! Mail to: SWAN ELECTRONICS, 305 Airport Road, Oceanside, CA 92054 :
i I
| i
I Gentlemen: [ read your advertisement in QST. Please send me: :
= [[] Data on your New solid-state units. | am interested in your :
g (Jss-z00, [Iss-100, {1sS-15, [IMB-40, [IMB-80, i
' {1 Credit Application, []Other i
! Name: CALL: ... i
P Address: E
! City: State: Zip: }
L

T T T L T 1 TR T e p————




Since 1925

Hartte:

“Ham Headquarters, LISA ~®

15 YOUR SATISFACTION HEADQUARTERS
FOR ALL THE BEST N HAMDOM!

* COLLINS CHap
* DRAKE
* HALLICRAFTERS
* HENRY
* KENWOOD

g
TS X YAESU erc

NEW YORK CITY| FARMINGDALE, L., | VALLEY STREAM

& Barclay St 2265 Routa 110 10 Suntise Hwy.
w1922 mnene- OPEN EVENINGS
WORLD-WIDE ORDER DEPT.

20 Smith St,, Farmingdale, N.Y. 11736
Phone (516} 293-7990

new books
from HR...
worth looking info!

Send today for our
FREE

Summer Sale Catalog

e New books never before offered.
¢ Many special sale items.
e The most complete catalog of ama.

~————VISIT OUR BIG STORES ~——

teur books available anywhere.

DON'T MISS THIS EXCITING NEW BROCHURE
Write today
HAM RADIO Magazine

Greenville, N H
03048
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WALQOG has been working DX on 40 meters, WNIRIT hopes
e nperating from the R ia the fafl. &I clubs 1n the state w
prepared far FD and WIAG operated trom Lincoln. all ¢l
reported to have three ngs on the air for FD. Fraffic: WN1POT 2.
WAIQOG B, K1QFD 3, WNIRET 4,

VERMONT - SUM, James H. Viele. WIBRG ~ SHU: WEVS,

Net fireq. Yime(Z) Days QN QT hY;

YISR 1909 2300 M-§ Wiz
1130 3u

YTPL 3909 200 o 1] 13 18I

Cacrier 3932 1300 M-§ W2

Green Mt 3932 2100 M-5 Wil

Vt.Phone 433 §330 Su WIKE

Welcome to new amateur WNIRUOD. WATKOA bas moved to Fs
Jot, from NH and opergting 20040, WA TGUY back in Buringt
after tive years in the melstary. WNYKRK lookmg for sked for W
WLGRE from Hq. spoke at BARC meeting, W1 KOO mstalling n
hard tine coux  for hetter ouverage  Dnaffie: K1BQS U
WAIDGE 1 63

WESTERN MASSACHUSETTS — SUM, Perey (!, Noble, WiB

SHC: WALDNB. Ow BM: WILVW. 75 Meter PAM: WaALL]
UHF/VIE PAM: WIKZS. The Sun. moming WMEN held |
seastons with QN1 of 57 and traffic 9. NCSs: WAITDND, Wi1DV
WALITL, WMN held 30 sessions wath QNI of 123 and traftic ¢
Top five i attendance: WIBVR, WIDVW. WALITL, WIK
WALOUZ. The alternoon WMPN bad a QNE o 193 and traffic .
NUSs: KIPKZ, KIRGQ, W1ESG, WALITL. Tup tive in attendan
KIRGQ, WIESG, KIMAL, WIWYS, RITLY and WAIGEN ¢t
for Sth place). Anyone interested in any of the above nets, dro
Tine or nesape to one of the officials listed ar the heginning of ¢
weport. WALKHC (repenter) was up stand-by alert for 16 hours
Apr. 4 for tlood cunditions (9 stations mvaived), WIOBA active
WMPN and Berkshire ('o. AREC. WALIHSO and WAIPGPE marr
Apr. 13 WIKZS has WAC and YLCC. New Techs: WAILR]
WALRZO., WALFKFS (14 year old) son WAIPZM now has
General aud 2 25 wpm certificate. KILDT wries more b-me
activity 15 bemng promoted in the Springfietd arca and are plann
on repeater getivity shortly (now on §2.525), 00 K1VHO sent «
12 discrepaney reports during Apr. WAIOUZ has a new T
CMARA: 12 members are parbeipating in the fech. and Gene
courses, HORA: Homebrew nipht held May 4 MARC: Held
suction and homebrew night. Memores of the Royal Order of
Wouf! Hong were revived hy ome o their members whi joined
1925, Mt. Tom ARA: New members: KIPEZ, K1¥CD, WINPL
of Mass. Club put op an amateur radio exhibit at the Cam:
Center, With regret, we report the passing of K1DZW. NOBAI
Hamfest, Sun., Aug. 19, at the Little #ed Schooihouse, Ronte 7
Williznustown. Repeater seminar will be held. V. of Lincoin: has
additional 100 articles an tile tor their bullesin. 1raffic: W1D'
75, WLBVR 74, WITM 21, WALLNF 17, WEZPR 14, WAIQUZ
WIKZH 5.

NORTHWESTERN DIVISION

WAHO - 5CM, Donatd A, Crisp, WTENN — The Idaha-Mo
CW Net meets at 0130 GMT wrek days ob 3582 kilz but may m
to 47 meters daring the summer months. Uheek with WIGHT
the trequency, The WIMU Hamtest will be held at West Yellowstc
i early Aug. Watch QST for the dates, W7JE is Jdue home fr
Futope soon. WTHFHQ and WATIRC are moving to 4 new T *
‘Thatuna Club {Moscow) officers are W7}, pres.; WTGGH. tre
WNDT, secv.: WIGHY and WATMIK, dir, WATHWD repnrt
J-meter tepeater 15 being installed oo Moseow monntain,
frequencies ace 146,22 MHz (o and 146,52 Mz out. The cepe:
will be cantrolled by a 450 MHBz link. W731A and WTFBL set v
ham stabon for a Scoutarama held at Salmon, idaho, Jdaho ¥
Net: 12 sessions, |68 check-ing, 32 trafiic, FARM Net: 38 eassic
109 check-ing, 37 traffic, [M Net 21 sessions, (22 check-ing
traffic. ldaho RACES Net: 21 sessions 728 check-ins, 21 tral
Traffic: WTGHT 297, WATBDD 122, WTAXL 353, WIIY
WYINN 21, WTELS 5.

MONTARNA — SCM, Harry A. Roviance, WTRZY = Axst, 5
Hertha A. Roviance, KTCHA. 5bC; WITYN. PAM: WATIZR.
[daba, Mont, Net is off to a goud start with 21 sessions, OTC o
and QNI of 122, WIMKRE vacationing in furope for a couple
months. WITOIO has been in the hospital WNTUSP is o disul
veteran znd is living in West Yellowstone, WITYN reports we |
174 members in the AREC at this time. We ure hoping to have
Thurston and some of the folks trom Newiigton visit us in M
this summer. Plans are underway for the WIMU Hamiest to be |
4t Macks inn, idaho on Aug. 3. 4 and 5. Will see vou ull th



WHICH ANTENNA WINS THE CONTEST ?

In open competition against thousands of commercial and home-brew antennas, WA1JFG won the
New Enlgland championship with a Gotham beam, by a margin of 5,982 points! WB2JAM won the

sectiona

heam! Hundreds of unsolicited testimonials from
give you the bhest design, and the hest materials,

award for the Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15-meter
rateful hams are our proof that Gotham antennas
orget our low prices — rely on the results op open,

competitive contast. Ask yourself: Why do Gotham antennas win?
In QST since ‘63 without missing an issue!

Totally aatisfied with quad. Warked

DEAVIP, SM7DLH, XE1AB, DM4SEE,

FL3SK, FoAUM, HKIVH i?; fesw)‘{uours.
810

Engéructions g, breeze.. W

CGUBICAL QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
element and a re-
flector{ the gain is
equal to that of
a_ three eclement
beam and the di-
rectivity appears
to us to he excep-
tional! ALL ME%AL (except the insula-
tors) — absolutely ne bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam mount; uses
single 52 ochm coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
installation are included; this is a fool-
proof beam that always works with ex-
ceptional results, The cubical quad is the
antenna used by the DX champs, and it
will do a wonderful job for you!

10/15 /20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelength driven ele-
ment and reflector for each band.

Frequencies: 14-14.4 Mc.; 21-21.45 Mc.,

28-29.7 Mc.

Dimensions: About 16’ square

Power Rating: 5 EW.

Operation Mode: All

SWR: 1.05:1 at resonance.

Boom: 1 X 114" OD, 18 gauge steel,
double plated, gold color,

Beam Mount: §quare aluminum. alloy

late, with four steel U-bolt assem-

glies. Will support 100 1bs.; universal
polarization.

Radiating elements: Aluminum wire,
tempered and plated, .064"” diameter.

X Frameworks: Two 12’ X 1 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping %" OD tubing and
dowel insulator. Pfated huse clamps
on telescoping sections.

Radiator Terminals: Ginch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coarxial cable.

Now check these startling prices —
note that they are much lower than
even the bamboo-type:

10-15-20 CUBICAL QUAD. . ... .. $41.00
10-15 CUBICAL QUAD. ......... 36.00
15-20 CUBICAL QUAD.,........ 38.00
TWENTY METER CUBICAL QUAD 31,00
FIFTEEN METER CUBICAL QUAD 350.00

TEN METER CUBICAL QUAD. . ...29.00
(all use single coax feedline)

“Just a note to let you know
BEAMS that as a Novice, your 3-El.
15 Beam got me RI Section

Winner and New England Division Leader
in Newvice Round-up, %ee June QST, p. 57
for picture of ant. (below), Tnx for a fine
working piece of gear, 738, Jay, WALJEG"”

Compare the per-
formance, value,
and price of the fol-
lowing beams and
you will see that
this offer is unprece-
dented in radio his- =
tory! Each beam is
brand new! full size
(36 of ctubing for
each 20 meter ele- &= E By
ment for instance);
absolutely complete including a boom
and all hardware; uses 2 single 52 or 72
ohm coaxial feedline; the SWR is 1:1;
easily handles 5 KW; 73" and 1" aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
are adjustable to any frequency in the

and.
2EI120... 825 4 ELID....524
3EI20.... 3I* 7E110.... 38*
4K120..., 38% 4El6.. ... 24
ZEF15.... 21 SEl6..... 34"
3E118.... 28 12E12.... 31%
4 EI 15 3nx 420-ft. boom

"ALL-BAND VERTICALS

THESE ARE NOT TRAP ANTEN-
NAS—Many thousands in use—
Radials not nceded—NMounts in a few
square inches—Four mounting straps
furnished—Loading ¢oil furnished—
Absolutely complete—Mounts at any
height--Simple assembly—Quick ia-
stallation—Works with all transmitters
und receivers—23 Foot height—Use
one 52 ohm coaxial feed line which -+
nceds to he conmected to the proper h
tap for each band.

V40 vertical for 40, 20, 15,

10, 6 meters . ........... $18.95
V80 vertical for 80, 75, 40,
20, 15, 10, 6 meters . ... .. $20.95

V160 vertical for 160, 80, 75,
40, 20, 15, 10, 6 meters . .$22.95

How to crder: Send money order only (bank, store, or United States) in tull. We
shtip immediately by REA ExXpress, charges collect. DEALERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 3313



POLY tri QUAD
ANTENNA KIT

2 element . .. tri band...
power gain comparahle {o 3
el yagi...lower angle of

TOPS!

EXCLUSIVE radiation .. . greater capiure
20 G area...more efficiency.
H GLAS « 8 Zip-Glas Spreaders (13’
:g'g:ﬂigg » 2 Universal Starmounts
Ad
SPREADERS » 1 Boom/Mast Adapter

* ] instruction Manual

Q95

Postpaid
in U.5.4,

Fiberglass Spreaders Have
Ultra-Vviclet Shield

These scientifically tapared and

Polygon's stressed spreaders are final-dipped
Exc}gswe... with a rieh blue vinyl coating that
continuous resists all types of weather deteriora-
fiberglass tion, biocks out sun's destructive
Lirl:wﬁ‘;@::; ravs and adds to spreader life.

Polygon's patented processos give
the Zip Glas spreaders great flexural
strength, and unmatched durability —
superiar {o anything on the market,

woven under
tenslon and
impregnated
with finest
epoxy resins,

Exclusive Universal

Starmount

At last, a spreader mount
that grows . . . you can sfart
with a 2"
boom, later
add more el-
ementsona
larger boom without discard-
ing your original Starmount
.. . die-cast of corrosion re-
sistant aluminum alloy . ..
equally rugged aluminum
afloy boorm/mast adapter
complete with hardware.

CHOOSE FROM SEVERAL POLY QUAD KITS
You can order 2, 3 or 4 element POLY tri QUAD
kits=-— POLY duo QUAD (15-10) and POLY mono QUAD
{10} kits alzo available. For further specifications plus
complete list of kits and individual components, write ...

(am]] POLYGON COMPANY

B8 Y{ Division Plas/Stest Products, Ine.
2105 Induskrial Park, Walkerton, IN 46374
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WIOTY is baving s aaonzb plepic oa July 15 Two meters 3
increasing in activity with the coming ol spring und betier roa
vonditions, Repeaters mn Mond. at this time are Mt. Royal on 34-94
Missoula on 34-94, Helenn vn ib-T6, Butte on 34-94 1nd Buzema
un 2RRB. A conple more are 1o be activated this summer. W70T
und WATMPH e un 2 from Stillwater Ca. Mont. Teaffic Net ha
482 chevk-ins, 68 pieees of traffic and 21 check-ms, Post Office Me
had 333 check-ins, 4 traffic znd 23 sesstons. hrafiic: WATIQS bl
WTLBK 51, WATKMP 14, WATIZR 5.

OREGON ~ SCM, Dale T. fustice, ETWWR — SEC: WTHLE
RM: KTGGO. PAM: KTRQOZ. Section net reports: WATNWY
wports for the BSN for Apr. susstons 5Y, traftic 151, contacts 145
cileck-ns [U46, WATGTX reports for the ARBC tar Mas. session
28, traffic 14, contacts 53, check-ing 340. We thank Bill for hi
service s net wgr, and welcome WATRWM te the position. Johs
wports for Apr, fur the AREC net sessions 28, trathie 14, contact
37, check-ins 372, The Central Oregon Hamtest will be held in Ben
an Aug, 18 KYQUL has a new TRY-C. Trtfic: (Apr 1 KTOUF 24.
212 KTOEG 178, WIZE 145, WATTEV 90, WTDAN By, WATNWY
a4, WTWWR 3T WATMOK 21, WTIWN 24, WTLT 18, WTMLI 8
WATKRH 6, (Mar.) WATERH 11, (Feb.) WATBYP 17.

WASHINGTON ~ 5CM, Arthur Henning, WP - 5RC; WITWT
RM: EYOZA. PAMs: WTGVC, WINMCW, VHF PAMs: KVBBC
K7LRD.

Net Friq, TimetZ)  ONT ¢ Sess Mgr.
WHN 3590 0145 298 190 Kt h70Z
NSMN 3700 o0y ¥Ie 197 30 WATOC
AREL AN 17n0eSu) 58 3 5 WTUW
NWSSR 3uds pwiin 740 AL W WTEVY?
NN 370 1830 1065 33 w WTPW

MAMS NTN and WARTS nicnuc 18 July 14 and 15 at Lewts un
Ulark. State Park, White Pass. Spokane has new viub — Spokan
Jupior ARC - reports WNTTIC, Communications tor the Fveret
March of Drimes Walkathon were provided by HAMS, AREC nm
has 317 members anl nine active inergency nets going, X7KOT an
KIMWC ure working on cameras far 432 Ham-1'V. W7IFELL, EC o
Snohomish Co. bas bheen appomnted RO for the County. Th
Concanitlly Hamitest this year will be held sn Canada, July 28 an
29, For 56 Milz EME. WTFN bas & tourclement vae array an
worked WBGNMT, KTRBO via Cscar & now has 45 states and 336
Q80s wath 350 different stations — seczived ARRL 1004 Avwar
No. 3. Great poing Dave, Washingtan State Amatenr Radio Wee
will be Sept. 9 theongh Sept. Eh. Wash. State (SO party sponsore
by Bacing BEARS will te final week end ot Radin Weel, Nice b
hear KTTCY back on the air and handling tratfic. Traflic; W7T
Irh, WATOLY 147, K70ZA 118, W7APS 1, WIGYF B¢
WATHER B4, KICTT K, WATRCER 49, KTVAS 45, KTOXL 4(
WIRUN 38, WIRQ s, WIPWP 31, WIFU 23, WTMOW 2
WATRNWY 14, WTAIR 17, WIUWT 7. WTERU 2, WATLOV 2,

PACIFIC DIVISION

EAST BAY — 5CM, Paul J. Parker, WBADHY — Many Novices 1
this section ace finding the fienernd Class exam a very excitin
challenge, WBGRZX and WB6KGR are new Generals. Cungrats
WABVGS is the call of the new Bel Valley Eligh School ARC
WNEVC( is a pew Noviee in Lafayette. Kraffic: WolPW 361
WH6VEW 18,

HAWAH — SCM, Lee R. Wical, KH6RZF - SEC: KH6BZF, RV
KHeAD, PAM: KHOGIN, VHE PAM: KHoGRU, SCR: KH6rQ!
OSL Mgr.. KIEGDO.

et Mz {ime(Z)fays
Hev Bruddah T13I95 2000 8/5u
Friendly TR 30 AN
Confusion { Fatchesy 21400  900a ALl
Pacific interisland 14,405 uBG0 Al

S.b Asiy 14,320 1230 Al
Marine Corps 21430 Tann Al

Last month’s Hilo eurthquake tested the Zmeter interisiag
repeaters and their links to sfiow x yuod communications cavern,
of the islands. KHAEQE nperated by KH&IDP and KHOHUR w
cited by State CD Comgpunications Officer KIGGBX fur handl;
the situation well, Other KHés involved were DGO, GED, GB
FNB, ) and CXJ, A brave Zulu to all hands, KHEGIY passed |
Extra. KHOCA is on from Pupukea, KHOGOW reports ex-RHGHT
and VSGDR visited Pat. KSHOQKJKH6 Is stationed at NAVCOMST
Wahiawa. RHOGHZ roports PIRNLO shouid be named QSkerof t
manth  for such a4 rapid  OQSL card.  WABNCT/KYMG  »
WABDDW/KEG are DRing on 1300 CGHz, SHOHKZ will have |
Snlid State Detector/Amp repiacement for HW-7 printed in O
soor eports proud papa KHAGMM. WOBWI/TA and XYL vist



Laweat Fricas

‘HAM' UHF 4co M

i B . B ] i
Hiak Powen. 1 | @ stS lection T1 LIC”
TRANS'STORS Iran; N:u N ":.:'P" P.g.;;. Order by type numbes! Npeo sheerg o eeqitest ONLY'*
N SEa Lype Hate Ta38 [} SH7481 . 3
3 tor ¥ o) g:;:gg 50.30 8 SNT440 J SN7482 1.;: B 3{}31{:? ::;2 f
wo $3.85 | gl T danad I o | pizhn b |
= L3 s » 74154 .1
By HOA or equal ENJRAR, ks SM7doa -39 ShTae2 LisN7ase  ss Hsmu:s 1s%
AN Jratte, § aaws. | BeESnNzier 35| H3NTeds SNGE3 375 | PisNTdise 158
LO-41 cnme, with stud mix. | ¥o [ sNrang x% SNTase SNr4s0 1.0 | LiswrafsT iss
VEEY max 46, ERHENTIY 38| JiNTads [jENTant Lo SNTaiga 1.3k
G difNraes 33 dawid Ashra e | pmae i3
= 13587410 T3 SNTAB 1 ] - SNT4162 1.9%
= - L] SNTaag 1.9 SNTa1 25
| OsN7dsL 3| [ sarans [18N7ase i = i
Jlosnzais 32 H EN7454 71 SN73190 ;49 SN7a18a D80
: . NT4165  3.30
y » S LISNT418 53 SN7455 OsNTsige .ak b+ i
LED 7:ssament e SNT4s0 LISN?310% .55 reiey i
READOUTS ' FHLpeLd 35 raa4d I18N74108 138 | [sNT41a3 120
£F0sh 30 | (3 SNT4RS dsN7dlor e | [ Enjeiaz 120
MAN-4 EQUAL 3 O s :N;g; .38 H3Nrarg 8 5N73108 1.2% SNY4iss 3.50
0.9 plus tetrers CsnTaze 331 O angais SNTai1z 1.as SN7S182 1.8
Snaqs in fd-pin PIP TiSN7430 e | [ enyeid LISN74113 128 SN74193 1.88
nahet, LTk L "y g CisNT432 ’:.,o 5N“47‘ LJSN7diis  1as SN74184 1,985
GV Jumm, ot decimai FISNTA3T 40 gsuéﬂg 5253232 73 g SN7aive 3es
joant. Like § -1 ° SNTITR i ' 8 .68
s Fank I SN74123 1,20
1) Sockat lor above, B0e artory Markeq! i 8n7as LisNraidso s0 | ;:;:;3: g:;i’l
i sl ] INTEGRATED CIRCUNT SOCKETS
ench Buy Any 1 - TaMe L0% Discount! : o ﬂm s » vacrony
I L 14-Plm, dual in tne $,45 MARKED
i L] 18-Pin, dual in Fine .59 FACTORY TESTH
TT | 1705, 9 or 10 pins 29 Hi slew rate op-amp {TO-B} .

Micre power 741 ITD.S5) . .

LOGe
© 3 Micre power 709 (T0-%)

o ———,

TRANSFORMERS|

T
]

Iy [} FET Input op amp [TO.%)
WILB/1/B0 5 5 volts @ﬁNA?ﬂ@NAL‘ AMP Precision 741 {T0-5} . | . ..
20 ma. Htrap mig. Stancor BUY an TOW pwr driver amp {T0-5}1 . .
H ) o HV: — TAKE 10% Precition sv.z: mmng-l I;v“'t (oIP) ..
- L ascription Timer 2 uSeconds ta 1-hr (&) . B
D$51.98 b FR300 Super 73 V. ey, . . 4T 5 Times faster than 743C ., . .
3 for $4.50 0t EM-301  Hiparformance amp e+ Dual 731 {minl DIPy ..,
" y i‘”'an Yoltage follawar ., |’ .49 Phase fock loops (DIF) .. .
31 ampP ,_j“*"-gg; g:.:. gorak 0 e ::-u :oc: foops (pip .. [ o
i . r WV, teg. ., ' . ase fock lesaps (np) ...
g sTRAP IM-307  Super 741 ] E Phase lock loops (! 1
| MOUNTED %ﬂl-ans Supar 5!'" AT O Y Function gsnerator EAJ
M FILAMENT LM-209H 5V 200 mil ¥ 180 Tane generater {A) ...,
B TRANSFORMERS -JODK BV l.amp v . 22 Four quadrant muttiplier .
f F LM-311  Comparator | | ° . L. 702C Hi-grain, DE amp (TO-$) ... .....
- qusu /80 in to 13VET H-azo Mivue SV 2-amp Vs | g0 703C RF-IF, ump, 14 chts {TO-5) ... ...
AILL5 /1 /60 in to 24VET 320 Minus 12V f.amp Y.+ .95 ationat amp (A} .. ..
I -~—----—__—-«---—I '-“'-ggg gﬂnfu 19VM1-im|p . 2% [
3 - usl pariphersi deiver . ) . .
‘ SILICON TUBES ﬁ;‘."g“ AGC squelch op amp , . | ;,23 TLLC Dual diff, comp (A} ....... . ..
§ Qeus .. . $1i,39 hivn 7% R-F I-F. ap amp ., . . g T2IC Yoitage rezulator (A} .. .. .. .. ...
j Lisws ..., . 3 m'g7 AM, EM, S58. 0¥ ayrin | .78 J41& Froquency compensator 709 (A) ..
s Oasss ... ... To% Toea s, Rwan udie amplifier | 358 741CY Treq, comm 709 Mini DIP) ., .
o L SAM e others YO8 ;:-rc Dual *raltﬂzcrﬂ‘): Ry T
3 i Praiie Y & = 798C Feaq, adj,
[T — * F48CY Freg. adj, 741C fmini DIF} |, |
3 FANS o 709-709 Dual 709C (DIPY ....,..... .
3 ‘d 739-729 Dual steres preamp e
731-781 Dual 741C (A} e

] ON A RACK”

{3 78440 Dual pertpherai driver (DIP) |
A nv DIP dunl in line pak

<A Tk

-,

- 2 for = =
g 7 Only $12n0 520 . .. — e
R - ~ HOT MOS FETS ~ = |t
M Trr Ypropt funs on ow wilversgrepy relay  cack penel EE 2- MOS FETS, hannet 10k umns SNL12R, TO.18. #CAS: J
19%y, Execeltent for rour “cig'’, darkraom oc any tyoe i [ 2- MOS FITS, DUAL GATI, N char,, SNLBT-2, TO-1H, Sy

af electronie work., €ven rdent tor hobhy grojects, 400 % { I'] 3- MOS FETS, DUAL GATE, N chas, 3N§4Q-1, Fo-1%, $2 3

CFM per 4” Fan. Each fan us 67 lase MeNh gunrd s
eneach wide of fun, Basly caversible, 3000 thm :

NATIONAL EQUALS ON .
LOCK on a CHIP’

wtor. has kp of 1/h0d. Uperates an LIG/L/80 pyoins,

; Wt 7 lhs, By Howard industriex. QDEGITAL
t 3 i " -
i Euzr:?r“: nft‘g{:fge:e“p La[:E;lllgr i 'Money Back Guarantee! Any “Ch ,|
[T [EN1T4 donrkaoh’ iranss- = W ith spec Sheet! $12 88 i
$1.98 :"}NIP r“';';,}h‘ ,gf'rm BTG Mirst T naseription " ate ,"' s
: A6 wathx, O %332 3m-nin, :numl'l;. any readout, 312.m9 3

. L& amps, 14} hfe Faor
sxnition, iigh power trans-
mitters. i, Mpunted on

i

Fdigite: A

HIGH POWER
21-5;’11.” t;_;ml:. any caadout, 3i2.38

TRANSISTOR

Da3iz

3 for

WITH HEAT SINK $4.50 heat mnk 6 x 245 2 2 g v, 8 018313 Foonia, SAramic, any readout, $12.49 '
- —| H
LITRONIX FDL-7 LED i § D831a !%:-':ldn tie, LZD ond
7.SEGMENT READOUT | £ gc St A eou,
Min-for-pin substitute . Codder &—ltald Counl, {1 PP Output.
S o famous  MAN-1. ~ St Strobe.” B--aCT
e Elentrreaily the some.{| e 3 — g
SDaps intn'{ti-pin nre Fake 10% i Will euinerform wny oiper

DCM on the market todny, Y
ot gasecus, not incandss- f
cent, but a device that will |
READ aimost for difs, MAN~ 3
4, Momsanto equol. [,
Rit includes: 3 x 2% printed
okt board ]

‘This digplay is excelient far
smull portubie electronies
h as DVM’e, calculatars,
ete, Egquivalent to Monsanto
MAN 24, diperaies from 5V,
20 pirilismperss, with 47
obiy dropping resistor,

Buy 3 .= Take 10 %

saciet, Kequlres azme

drivers, ie., SNT148
) T HMNT447. Requires
3V W Z0 s per
segment, 040 zive
viiaractsr  with  ipft
denimal, Rize:r 5y
TFLB x Srigv,

Potter & Srumileid

JﬁDchs"

19.99 &

Counting
Modules

INCLUDES ».C. FDQE

CONNECTOR —- FREXT

socket, MA reslators,
T448, 7474, 7440, booklot. §

Ratedi net 40

Yawe chalte Tarems: add postage LR
KAP RELAYS ©iii7i 52.98 Roens,rern: Weukatiold, Mass. 441T) 245320

use ax antenna awitching, latching, oft Water sireet) ©.0.0°% MAY K PHONED

1d0'a of commeraial o¢ -

Excellent for “HAM"
iransmit, recelve, ete,, and .
dustrial uses, Includer plastic dust-cover with cingram

#nd hoakun tnfo, §i-pin plug-in base. Contacts movable ) 3 15¢ CATALOG on Fiber Dptics, ‘IGs!, Semi's, Parts
Rald flashed silver, stationary overiay, with silver ead- ”’e’
mium nxide movahles, 4il contacza 30 amp IFDT. Coll 1 o I Y Ks
date,115VAC 2250 chme, i7.8 ma, L2 VDC 21 iy 154

164 ohma, Size: 2347 = 1 8/187. Wi, 4 aus. Cedter pin 30T 1|

minsing, Comar Mig, type squal ton. (1 148 VAC 07 1 P.O-BOX 942 M, LYNNFIELD,MASS, 21940




400% MORE AVERAGE

SSB POWER OUTPUT

wsea MIAGNUM SIX
THeouaLtty R £ SPEECH PROCESSCOR

Collima—Heath ._..$138.95
Dirake TAR/TAXB.$154.05
Drake TRI/TR4, $160.95
Yamu ... $139.95
Kenvsod $139.95

Acld 5% Yax in Washington

® 4TIMES THE 558 PQWER ON ALL BANDS

® ADDED PUNCH FOR FILE-UPS

® EXCELLENT VOICE QUALITY

@ SPLATTER FREE, NARROW BAND OUTPUT SIGNAL

® SOLID STATE DESIGN

® PUT YOUR TRANSMITTER TO WORK FOR THE FIRST TIME

I ITS LIFE, POWER UPWITH A MAGNUM $1X FOR MORE
ARDEL POWER PER § THAN ANY GTHER METHODI

Send tor FREE Brochure
Comrmunication Technology Group
31218 Pacific Highway South

Federal Way, Washington 98002 A Guuialan of Hireh Systame Ine.

Maodel “A" Frequency Counter
10 Hz to 80 Mhr (Z£10Hz) Dirgst Count Guaran-
teed (1Hz to cover 100Mhr Typical)
Read Out: § digit LED 4 Over range.
Sensitivity: 100 millivolts
Either 120VAC or 12VDC power required
Small Size: 2.34"45.68"18.18"
Price: $250,00 FOB Vista, Ca.

Model “AS'" Frequency Counter
EXACTLY AS ABOVE PLUS AN INTERNAL
SCALER (£10Hz) 70 Mhz to over 2Z50Mhx
DIRECT COUNT
ONE BNC CONNECTOR FOR BOTH RANGES
INTRODUCTORY PRICE until 1 SEPT. 1973
$325.00 FOB Vista, Ca.

(CA residents add sales tax).

ELECTRONICS

P. 0. Box 1672, Vista, CA. 92083, 714-726-1313
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JARL meeting JALAN and JAVADN fo name 2 few. New Novices
heard are WH6s 1DZ, EEG and IEE. KHEGDE is 2 new AREC
member, Ex-KXHBAJKHE wites he's now KAIKP. KH6BWT reports
KGOSZ/KCE(Nose)(LI) psyched Wally from Ponape. Something
about working Wally on  two-meters? The KHBEDY Kure
DXpedition (Cet. "72) QSLs amved from Philadelphia Printers late
iast month and should be out to afl who sent SASES.

NEVADA - 5CM. Harold P Leary, KTZOK -- SEC: WATREU.
Ex-K2ZMA now W7IUJT in Las Vems. Congrajulations to WTFIN
and K7YXX on Advanced (lass license. K4UGL/T retired from A%
May 1. LV Radio Amateuar ¢lub v association with North LV (D
Communications manned baoth at Youth Fajr at Convention Center
with 2-meter equipment knder direction of WATESM, WATUIV and
WHLX, XYL of KTYXX was chmn. of Youth Fair. K7GQD {8 on
extended frip to VET and VER-iand. WTING is ex-WAWWT.
WATKVY now active om 2 tm. Cheers to WNTVGN for ticket. Nev.
State RACES members met in Las Vegas an May 15, 6. WIGAM,
WATGWP, WATMKI cunducted cade aad theory class at Nellis AFB
- & passed Novice exams, others in process, On Apr. 28, 19 Tas
Yegas Radio Amateur Club assisted with communications to Boy
Scout Group on field trip. Send activities reports to me by lst.
Traffic: WLLX 122,

SACRAMENTO VALLEY — 5CM, Norman A, Wilson, WAGIVD

SEC: w6 On Apr. 28, 29 members of the Mt. Vaca RC,
RAMS, MARS, SARC and many mdividuals provided nesded
communications for the Red Cross, Fire depts. and other apencies
dudng the Rosevifle disasier. Thanks to all for a job well done. New
officers for the fahn {, Sabin Pioneer RC are WOSAC, pres.
WEGDO, vice-pres.; WASTZP, secy.; WaVTY, treas.; K6FO and
KGTWE, dir. New ORS is WASKUD/6, 4 traffic and contest man
from Ark, We regret to note the passing of 2 former SCM, KGCEF.
Ship wus a charter member of the HAMS, 1ht GEARS had 2
progra on the Science of Breeding Almonds by WBSKAL 1 didnt
think the bands were really that bad. At WARIVED, 5SEWAS No, 147
now i on the wall, At an International DX Conference in Frasno,
the section was represented by Wes PZEK, KV A, NER; Kés HTM,
OM: WABs JVD and NYV. A great time wae had by all. A special
thanks to WKV A, for & fine vears as SCM. I only hope | can do as
well. A new cadio club in Yolo oounty 1 urganmizing under
county/RACES sponsorship, Plans include a repeater on 2 meters.
The UC Davis RC is reported active from their new location o
campus which will allow casier access. Hope wou all had a
Murphyless Field Day. Traffic: WAL VD 47, KeKWN 38, WNGRDA
36, WASKUD/S 24, KEYZU 15, (Mar. errorh WNGLISM 12.

SAN FRANCISCO - SCM, Thomas A. Gallagher, WoNUT —
Asst, SCM: Robert . Garner, W6EAJ. VHF PAM: WAGPYN, This
maonth's column ig being written at 37,000 feet in 2 {10 en route
tn Miami, Fla., your SCM's boyhood home whers he heid his first
call K4DRC. WASFYN momtors 3,116 ssb. Mike reparts WESNMT
worked WTFN on 6-meter moonbounce and on 220 maonbounce.
Luouis worked K9MHB twice and participated in transmitting tests
to VKIATN and VKSMC, Louis and WaFZ! have taken 220 and
432 gear tn KHEBZF for troppo tests. Has anyone in the section
ased Oscar 4§ vet? The RACES members of the San Branclsco Radio
Club handled communications for the Match-ofi-Dimes Walkathon 25
did WBPZE. Marvin can giten be found on 2-meter fm. Traifie:
WeRNL, 48,

SAN JOAQUIN VALLEY - SCM, Ralph Saroyan, WeIPU -
The Fresno Amatenr Radio Club held their ammeal Hamfest ir
Fresno May 5, 6 with approximately 350 in attendance. WeJUR
won tirst prize in the Homebrew Contest with his 2-meter amplifier
Our Pacitic Dir. and Vice-Dir., W6ZRJ and WeVZT also were ir
attendance, WAVEIT pave a puod talk on antennas. WHYED
vanducted the FAl forum. WoWSI now located in Fresmn and
operates on all bands with a Swan 500, WeDILY is 2 Silent Key
W6DPD has anew FM-27RB. Southern San Joaquin Vafley Net meet
on Tue at 1900 on 146,88 MBz. WAGCPP has worked 11
popniries, WAGKZY active in Kern Co. working with Nowices
KEOZL retired from chasing DX efter huving worked 300 countriel
He will be in KL7-Land and is still with the ’nast Guard, WB6TET
organized the l-meter gang 1o asgist in the ‘Felethon Mar. 31, an
apr. L. WNGRXI active handling traffic. KoOLR again active @
Navy MARS. WABOIG active on 2 meters fm and flying aircrafi
WAGRDY active on 2 meters. Summer is upon us, activity stems {
fall off o Lttle, but, please send reporfs no matter fiow sinal
‘Traffit: WAGSCL 91, WN6RXI 31, WASCFP 8, WoDPD 4,

SANTA CLARA VALLEY — SCM, James A. Hauser WASLY,
- REC: WAGRXB, RMs: WGBVE, WOREF, Please keep the wee
end of (ict. 13 and 14 open for the Pacific Division Convention



Complete with: Dynamic Mike,
0-T-§ Carrying Case, 120 VAC
and 12 VBT Cords, Speaker/
Headphane Plug and 10 Ni-Cad
Batteries.

1 9 9 Amateur Net

AA-22 Amplifier $149.95
MMK-22 Mobile Mount  $9.95
BBLT-144D Hustler Ant. $27.95

® Sensitivity:

R. L. DRAKE GOMPANYM
. @

WIRE TUNER

RANDOM WIRE ANTENNA TUNER

All band operation (80-10) with any wire over
quarter wavelength., Absolute 1:1 SWR. Full
amateur legal power, Turn counting dial on
votary inductor for exact cesetabitity. tdeal. for
portable or fleld day operation.

WALL BAND OPERATION
RUNITY STANDING WAVE RATI!O
H IDEAL FOR PORTABLE
BCOMPACT, 5” x 6%" x 10"

MFULL YEAR MONEYBACK GUARANTEE

S0LD FACTORY DIRECY ONLY — $69.00
We's add 5% California sales tax. Send check or
money order {$15.00 deposit on C.Q.0D.'s)
Price F.O.B. factary.

to: PRODUCTS COMPANY

1003 SOUTH FIRCROFT STREET
WEST COViINA, CTALIFORNIA 91791

TEL. 213-331-2430

Versatility plus!...in a

2 Meter FM Transceiver

Qver-the-shouider, mobile, or at home

Completely transistorized, compact, portable,
Capacity for 6 channels, Built-in telescoping
antenna, and connector for external antenna.
Use barefoot or with accessory amplifier. Ex-
ternal
huilt-in 120 VAC battery charger.

GENERAL: ® Freq. coverage: 144-148 MHz @ & channels, 3
supplied ® Push-to-talk Xmit @ DC Drain: Rov, 45 mA;
¥mit, 450 mA & Size: 5-3/8" x 2-5/18" x 7-1/8", 3-3/4 \bs.

RECEIVER: ® Transistorized crystal-controlled superhet @ 1st
IF;: 10.7 MHz, 2nd |F: 455 kHz ® Ant. Input Imped: 50 ohims
1 4V or less/20 dB StN/N ® Audio Qutput:
0.7 W ® Built-in speaker,

TRANSMITTER ® RF Qutput over 1 W @ Freqg. Dev, adi, to
15 kHz max., factory set to 5 kHz,

12 VDC or intermal ni-cad batteries,

540 Richard $t., Miamisburg, Chio 45342
Phane: (513) 866-2421 » Telex: 288017

PRACTICE DRIVING SAFETY

& OPERATING EFFICIENCY
WITH MOBILIERS PATENTED

MAGNETIC SAFETY MIKE
$29.95

to

$42.95 net

AT YOUR DISTRIBUTOR OR WRITE FOR BROCHURE

Plasticized stainless steel head support and alumi-
num constroction. Wt. under 3 oz, Adjustable mike
boom, Estremely rugged. Immune to vibration,
shock, hent. ete. A patural for mobile SSB & FM™.
Respouse 300 to 3,000 cps. Available in HI or LOW
[IMPEDANCE . ... with or without single attached
earphone. inline control switch, erc.

/ﬁ DISTRIBUTOR INGLURIES SOUICITED.

MOBILIERS

A0X 715722 MAIN, COSKOCTON, OHID 43812
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Regency HR-2A Im FM w/.94 xtais

Reg. $229 - Now Only 178*

+Tarms: Payment in Full with Order-No Trades.
Add $5 for shipping. Exira xials $5 each.
P-109 ac supply $45. AR-2 Amplifier $115.

t AMATEUR ELECTRONIC SUPPLY
E 4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone {4!4‘) 442-4200
Branch Stores in (leveland, Ohio
and Orlando, Florida

“CHOICE OF THE DX KINGS”
x;

“,

&
b
P

“d

al /FiBEmAss

d QUAD KITS

Ail models avaitable “WIDE- SPACED"

2 ELEMENT-—3 BAND KIT SPECIAL
® & Fiberglass Asgr;lﬁﬁlribtue colar $%N§{ 95

& 2 End Spiders (1 pc. castings)
¢ 1 Boom/fMast Coupler—-hk.d.

aluminum Mailzble APO
¢ 16 Wraplock Spreader Arm Clamps Add §3.50 for PPD
& ) CUBEX QUAD Instruction Manual Frt, Cont. U.8.

2:3-4 or more elemant Quads availabie
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.0. Box 732, Altadena, California 91001
Phone: {213) 798-8106

¥OuU CAN'T SAY "QUAD™ BETTER THAN “CUBEX"

Gynta Cruz, Hope to swe vou all thers WRAMXI, WoDLI, WoRFF
and Wh YV made the Honor itoll thes month. W6RSY mrade RPL,
WaRVE reports NCN had 687 ONls and 339 pieces of frafhe in Mar
wah 2! sevs that extra work and vacation mié cutting (ato s radio
activity, WHAUC visited some Wastington, D, hams i Apr.
WAGHALD repurts handling some ~F the Koswile disaster trazfic
WAGPGE aperating fots of contests WARNIN adding cauntres to
nis DX [1st. Bulletin Schedules; WHZRS each Fhur . CW 7+30 logal,
ZAun amb 7129 kHz: 208 R U neal. RIS K $TTY 9:uil foral

3hi 3 kHz.

NN 3630 kHy 7 and 8130 KM, Dy

SHECS 146 MHz 45 M. M

5V id0 MH? 200 P T

aotilla \Ri (46,28 m TeeeT PLML Su
136,85 aul

Trafhie; WaRSY oiih WHRYE 167, W6VEY 148, WHeMXI Hu,

WaDk b 75, WokZE T2 WeRE F 32, WeALC 32, WAGHAD 20,

ROANOKFE DIVISION

NURTH UCAROLINA - s’ A Chuck Brvdpes, WaWXZ
WAFYN. PAM WEAIMG VHE FAM: K4CHR. RMs: WH4ETE,
WHAVEM. AL 1Us please forward mantnly reports to Wak v dor
incluswa a1 Hank's monthly report to Ha. Thanks. K3 AL EU tor 4
Counties, did B survey by seressing 2 catlbook and contacting all
licensees for ARV wembersiop. WB4MLL is an active 20 :md

+ luims using = five-clement 75smeter Loy Fertodic for fowband DX.
Lpzaking of low-frequencey gehivity congrats 1o KACLA for obtaining
WAL unt ol meters. The Certrm) NU Tratiic et throuzh WR4AAA
remeaier 15 averaging 600 pius check-tns monthly an 18/8%. NC FM
Kepeater dasn, hoard of dir are WAZIVD, h4GHR, WenbZ,
EAWHO, WR4OOS, KAGMP and WA4ZNA. This Asn. now has 200
mdividead wmembers, 22 member repuaters and W4IRE 13 fecit
Editor. hAMSG rcmzi.ns active o YHT fram the Dufer Hanks wnd is
workime throtgh Cscar, B3TRG & new wernal i Fayetteville and
repurts 3191 mpeater about tn activate, R41ITL bas wew harmonic
at home. Congrats Dannsy ! Dur 73 to WHAYDS, a real contest active,
who leaves NC for Run prancrsce, West Carteret High School hax

iwh with call WA4DER wid (5 resnnting Novices Congrats fo
WAYDY who now 1s treas. o1 The Amateur Radio News Serviee, un
Srganization weoived with bam public retations. Our sympathy to
the ramly and fricnds of hAR1Snp. of lredell Consnity, now a

“ilent hev, Tratie CApn e WOG 1RO, WAOEU A2, WE40OOM 48,
WAWXT &7, WRBALIOL 7%, WEB4ARHI 17, K4VRBG 17, WHBEURA 12,
WHAML1 10, WAVIR 6, R3EZH 2. thiar ¢ WRAOUM 86, WHAVVE
S WHAMLL 24, WB4AVSA L1, WAGKWO G

VIRGINLA — M, Robert J. Slaele, F4GR - dast. SUBM: AR
Martm, Jr., WATHV. SEC: WA4PRG, Asst, BFC WALIIE. PAM:
WRARZW. HMs: WaHIK, W4S00, KAMV/4 W4SH1, WBAPNY.
WHANRE writing compater programs for AMSAT. “outhern
Penipsuia AR Blub (SPARKY particpated in beghenoa Suoety
Wwalk-A-Thon, WBADRC worklng on HW-T01 WN4AUUE 1w
WAL KAPIV/4 tapening off from traftic far 2 fm. Vacation cut
etn WRVDA'S trathic count. irector WAREC atfended Raleigh ang
vorked new country Mt Athos, and made KPL! WalDE is new
pres. of Michmond 38, and WASLPH new edifor af rthes
Ruchniond Ham. W4IVN rewived SEWAS, WEYZT nylled V11K
of 2N ocw. WEVZONE hury, buzy, buzy! WB4FDT has now HA-i
kever. South Basi virmnia Wireless A-sn, prepared for FD. Nothing
migeh pump on fatelv tor WADM, Regret to nate passng of WARGZ.
WELAG (s tinding & 2 fm kit more than fic thought. WAS0G sl
heavily Buropeaning. W4IU3 has miother hrst for Va1 O8O
Pasty. VEBN ONI 1813 OF0 315, WANPT handied 220 phone
palches! | was guest of Vienna Wiredest Sociery. Uavtime $RN oo
Tri3 kHlz with 3900 kHz w alternate at 2000 GMT, R4VIG's
sctity being himited by vacation and wark. WAKX also tepurted.
Counties twha is i seeond place”) WAAWOL 3050, W4IVN 2830,
WaSUS TRAN and WALEPH 957 VN QNI 398, OTC 48Y.

VMM 2u47 kHZ ATin0 paniocui (L
Yk A% L Hz TKAOPTHME iacal iy
HSN Ahker kH7 1630 1acal Dy
VN R0 RHE  TU0 Tocai by
Wiy T kHz e 3 [ngal Ky
VRN Ands hHz MWW [oopi iy
VRN 3038 kM2 (R CGMT I
tratfig: BMPIVIE SIK R4ENE Si7, waAkbC 2R, WBAPNY 242,

WAL 236, KEEBY t79 WAYSD [7H WAVEOW4 14K, K4KA 145,
WEARDY 141, WRVDA/S Lud, WBARTW 9y k40MH 92, W4V
a3 BAIAR TI WASOU 62, WEEKIT 64, KGR sx, B4VIG 44,
LATM T2 WATE W0 WALPRG 27, WAl 10, WaKAU 1o, WaTHY
i, WAAWOG 10, Wi OV v WHaiiMe I, E3GTS 5. WANFT 3,
WALOO 4, WRFDT 3, WRALMI 3, WREAWLK 3. WaiUJ 2. (Mary
WAUG 171 K4VIG 49, WARZMIA 14, WEB4DKE V.
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THE APPROVED LEADING HAM AND

COMMERCIAL BALLY

"W2AU" BALUN-*

lN THE WORLD TODAY. =

PEP .HND THEN SOME

MW‘W TERY

The proven halun 1. HANDLES FULL 2 KW po
Broad-Banded 3 to 40 Mc. wor, B eun
2. ;IEL.P? TVI PROBLEMS By Reducing Coax Line e .
adiaticn
3. NOW ALL STAINLESS STEEL HARDWARE. 50239 HWGE
Double Silver Plated
4 IPMPROVES F/B RATIO By Reducing Coax Line
a. REPLACES CENTER INSULATOR. Withstands %m
Antenna Pull of Over GO0 ibs, eroM
WITH 6. BUILT-IN LIGHTNING ARRESTER. Protects Balun
—{ould Also Save Your Valuable Gear
BUILT-IN 7. BUILT-IN HANG-UP HOOK. [deal For Inverted
LIGHTNING Veesd, Multi-Band Antennas, Dipoles, Beam and ——————
5
ARRESTER NOW BLING USED EXTENSIVELY BY ALL BRANCHES e bt
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA- _‘___’/“"'--..\
’5" DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS o —
ﬁé THE WORLD OVER They're bujlt to last o
BIG SIGNALS DON'T JUST HAPPEN- e e
CN.'
GIVE YOUR ANTENNA A BREAK B
gnmes iniz models). ltlsgtatcggs 20 or 75 ol-ém vn- WEJI (,UARANTFE
. v alanced {coax line) o or ohm batanced load. e
I i sm\g?m?s 4:1 mode¢!l matches 50 or 75 ohm unbalanced (coax the M
THAT COUNTS! fine} to 200 or 300 ohm batanced load. has  all thesc

UNADILLA RADIATION PRODUCTS ~ MFF

AVAILABLE AT ALL LEADING DEALERS.

MFRS, OF BALUNS
607-369-2985

URADILLA, N.Y. 13849

RD 1

P~ crysTAL BARGAINS |

Depend on . ..

We supply crystals from
16KHz to 100MMz. Over

6 million crystals in
stock. -
DIVISICN OF BOB
SPECIAL uision SUBNU
Crystals for most ama- ELECTRONICS, INC.
3. -
‘ézti:‘:e?s{\neter F.M. Transe  g.00 Crystal Dr.
’ Fort Myers
$3.75 Each Florida 33901
Inquire about guantity {813) 836-2297
prices. Crder direct. Send 10¢ for new
Send check or money  tetalog with
order. osciflator circrits
and lists of

For first elase mail add 156 per

8 mal thousands of
crystal...for airmail add 20¢ ea.

frequenties in
stock.

SPECIALS! CRYSTALS FOR:

Frequency Standards

100 KH: {HE13/4) $4.50
1000 KHz [HEB/N) 4.50
Almest All CB Sets, Trans. or Rec, 2.50

{CH Synthesizer Crystal on reguest]
tny Amatesr Band in FT-243 A0

i
{Except B0 neters) 4 for 500
BO Meter Aange in FT-243 2.50
Color TV 3578.645 KHy (wira teads) 1.60
4 for 5.00

MR LR EEEE R NN

Home
training in
AMATEUR
RADIO

NRI, leader in Communications, Television, Elee-
{ronits and TV-Radio home training, now offers the
first in Amateur Radio courses, designed to prepare
you for the FOOU Amateny License you want or need.

Don't lose your favorite frequency

The FCC has said *“either-or’ on licensing, but to
past Advaneed and Extra Class exams, you need
the technical guidance as offered by NRI. NRI
Advanced Amateur Radio is for the ham who alrendy
has n General, Conditional or Tech Class ticket.
Basic Amateur Radio ts for the beginner and in-
cludes transmitter, Z-band receiver, code
practice eqguipment, Three training plans
offered. Get all the facts, Mail conpon, No
ovhligation, No salesman will eall on you.
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20016,

EEXXEETNNEY L] MA“_ Now tancssnsannse

ACCREDITED MEMBER NATIONAE HOME STUDY COUNCIL

IR F TN TR RN RSN YN N T RFR N YRR RN R S

-

NATIONAL RADIO INSTITUTE 50072 =
Washington, D.C. 20016 -
Please send me information on Amateur Radio
teaining, -
-

Name, Age .
Address :
»

City State Zip :
L

)
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R ECECTROMECS
Reconditioned & Used

FM 2-WAY RADIO SAVINGS

Partial Liut=Send for New Cotaleg

2 METER MOBILE UNITS

GENERAL. ELECTRIC
PROGRESS LINE
14" gr 17" case, complete accessories,

| fully narrow bhand

MA/ERS, 8/12 volt,
80 watts, vibrator
power supply _..38%8,
with wide band
IECRIVEL s $73.

MA/ES33

MT/33, 12 voit,

40 waetts, transistor
power supply ...8158,
with wide band
raceiver ........5143.

MT/33

25 GREGORY ELECTRONICS CORP.
5 PR i g "

HAM RADIO CENTER
Announces!

[ANKRAEXIEARS

NOW: Call your order in, and we'll pick up the
tab for the phone call. (Minimum order $25.00})

HOW: Piace station to station call. When phone
bill is received, torward copy along with our
invoice covering order phoned in, we'll send
refund check. DO NOT CALL COLLECT.

COMPLETE STOCKS ALL NATIONAL BRANDS.
WE BUY-SELL-TRADE USED EQUIPMENT
Write to Bill Du Bord, WPKEF
for Trade-in Quote & Used List
HAM RADIO CENTER, INC.

8342 Olive Bl., St. Louis, Mo, 63132
Phone (314) 993-6060

WEST VIRCGINIA — SCM, Donald B, Morris, WBIM - SFC:
WASNDY. RM: WBSEBG. PAMs: WEDUW, W8IYD, KSCHW. CW
Net Mer.. WBSCYB. Phane Net Megr.: WBEBMV. WVN Phone Net,
3995 at 6:00 P.M.; CW Net, 3570 at 7:00 P.M. Note corrertion in
Phone Net time, Opequon Radio Society at Martinsburg conducting
cude and theory classes with WBSEKG, WSAEC and K8QYG s
instructors, KAKRU has new Swan S00C. WBBBMV, WASYCD,
WEDUV, WEDUW, WBELAL, WRIM, WABNDY, WABWCK attended
1.£3 meetwg in Richmond. WBAMZI upgraded to General WBBAPH
has new 130-ft. tower For 160, WABNPY quite active tn QO work,
Maore 003 are needed in our state. WBSLAI and WBIM atiended B
#nd O banguet at Baltimore. WVN Phone Net with 29 sessions, 314
stations, passed 85 messapes. WNEMKL urganizing 8RN Novice
Traffic Net. Monungalia Wireless Assn. of Morgantown have
nuistanding tepeater on 16-76. Bluefield ARC aanual hamtest will
be held in Bluefield on Aug. 26. WBHZA, active atter illness, acls as
fiaison between cw and phone nets, Roancke Division Conventlon,
Reston, Va., Sept. 15 znd 16. Tiaffic: WEIWX 66, KBOEW 36,
WARLEFW Y1, W8IM 19, WARNDY 18, WABKCI 8, WBBAKQ 3,
WAKWCK 5, WB3BMV 4. WARYCD 4, W8CUL 3, WBBEKG 3,
WRHZA 3, WBALC 2, WBRBRG 2, WECKX 2, WEDUV 2, WEGDP 2,
WABLEW 2, WABFRO 1, WBLEU 1.

ROCKY MOQUNTAIN DIVISION

COLORADO - SCM, Clyde {1 Penney, WAQHLQ -~ SFC:
KOFLO. RM: KOOTH. PAMs: KPCNV, WAGWYP, WARYGQ.
WHONK moved to Ark. in early May. We wifl miss him on the local
nets, but wish him the best at his new OTH. WB0AM) scheduled a
shift it his OBS operations to either 20 or 40 meters in early Junc.
Congratulations to WBBCG) on receiving DXCC certificate No.
&4, All contacts were barefaot and all on ssb. Congratulations to
WBBAXW on receiving a TCC Pacific certificate. Presentation was
rade by KPOTH at May meeting of Arapahoe Kadio Club. WALRN
WPLYQ and WARY1H are enjoving their newly acquired maodel 24
ASR teletype units, We are sorry to lese the services of WAGSIG.
et Mgr. for the DNTS in Cole. Our loss 15 the Navy’s gain, We 2lsc
are sorry tu lose the services of W2EPV/$ who is resigning as Ned
Mgr. tor the CCN, to move fo 2 new Air Yorce assignment, The
tewly appointed Net Mgr. for CON is WONGA, whom we welcoms
aboard. Net traffic for Apr.: SSN QNI 390, QTC 172, informals 30
311 sessions, 821 minutes, Columbing QNI 1158, UTC 50, informall
206, 24 sessions. Traffic: (Apr.WOWYX 1031, WRAHSZ 180, WHI
174, WPLRN 117, WZTPV/@ 107, WBRHCK 99, RAOTH 883, K@ISI
31, WOYCD 29, WASZPP 29, WAPYGOQ 28, WOLAL 25, WIGV 24
ROTIV 24, WAPYCI 20, WOSIN 17, WASTMA 14, WPGAQ 13
WEOCCE 12, WOJRW 11, WONZL 10, WAGNFO 7, WPONK 6
WRICQS 4, WARHLQ L (Mar) WAQTRE 29, K@TTV 24, KOFL(
1N, (Feb.) WAQTRB 37.

NEW MEXICO — SCM, James K. Prine, WSNUI — The La Mes
Bean Feed Hamieast was very well attended with KSECQ servin,
zreen chili of high barmonic content. KSKPS is back in cw traift
after a tecess of 32 years. Predictions of Oacar VI crossings wat
times for New Mexico have been prepared by WSPNY. This dats i
made avatlable 4s QSTs on the Roadrunner Net. With Field Da
campleted don’t forget to sort out all the equipment and service th
peneraior for that real emergency. Traffic: KSMAT 230, WEMYR
175, KSKPS 65, WSPDY 41, WSTLK 32, WSYQ 24, WSDMG 14
WASMLY 5, WSBRV 3.

UTAH ~ SCM, John H. Szmpson, Jr., WTQUX — SEC: WIGP?
wM: KTHLR. BUN meets daily at 1830 GMT on 7272 kHz, 89
check-ms, 48 messages. UCN meets daily at 0130 GMT on 357
KElz, 266 check-ins, 116 messages. The Cedar City Club received
repeater license under the mew rules with the call WRTAAS
indicating it may be the tirst repeater license in the Tth call are
The repeater s located atop Erisco Peak at an #ltitude of 9,670 fee
‘Thae section is saddened by the death of KIBNZ, Winter storn
continue ta take their toll of antenna installations. WTHKC
pulling out from under a second storm in recent weeks, A naw OR
is WIU'TM, ‘Fhe Ogden repeater group still plagned with problems |
its control system. Conditions have been bad on most bands; TW
severted back to Its usual winter 80-meter Frequency atter giving U
on 4D meters. WTHKC hus renewed his QVS appointment and wi
new equipment is looking for sehedules on the higher frequencis
WHYH s experimenting with antenmas. Traffic; KTHLR 1§
WIUTM 115, WATOAU 112, W70CX 93, KITMK/7 81, WTEM &
WTFYR 33, KTZVT 27, WIIQU 26, WATMEL 25, WIDKB 1
WATHCG 4, WTHRC 4.

WYOMING - SCM, Wayne M. Moore, WICQL — SEC: KTNQ.
Another new one in Casper is RTHEV. W7SZZ has a ne
transeeiver and #s back on the air, £7TKO has 4 new rig and on ¢



See Lew McCoy’s article July 1970 QST
also 1972 Handbook

» Use with ary coax or end fed random wire antenna,
ideal for apartment dwellers

o 2KkWPEP. (1 kW continuous) 1:1 SWR tp transmitter

o 10-80 continuous, incleding MARS

» Builtin Monomatch SWR indicator

& Heavy duty throughout (4000 wolt capacitors)

o Rotary inductor with turns counter and logging area

127w I2°dx51/2h 8172 lbs

MODEL UT-2000 FOB $119.85

Box 35 Franklin Maine 04634

NOW :rom MURCH ELECTRONICS

THE ULTIMATE TRANSMATCH

MULTIBAND ANTENNA 10 - 80 M

MURCH ELECTRONICS INC.

# Field Proven £ years

« Sealed center insulator, 102 ft. copperweld antenna
wire, 30 feet heavy duty twin lead

o Coax fitting to connect twin Jead to 52 ohm trans-
mission line (68 feet or more, not inciuded)

e Ready to use, Great on all bands without a trans-
mateh. Even better with the Ultimate Transmatch

$34.50 p.p.

MODEL 68A, 2000 w P.E.P.
P.E.F. $28.50 p.p.

MODEL 6B, 1800 w

Phone 207-565-3312

3= New digitai V.O.M. works

af

‘ '] L]
well in near field environ-

ment. Only $299.

Here's the best low cost digital voltmeter ever made for broad-
cast and communication use. I¥'s got ali the resistance range,
voltage resolution, high ac accuracy you'll ever need plus 30
second warm-up to full acciracy, Fluke's new Model BODOA
neasures 11t 26 ranges ac/dc voits, amps and resistance
fram 100 £V 10 1200 V, 0,1pA to 2 A, and 100 millit! ta 20 megll,
Basic do accuracy, 0.1%. Full year guaraniee. Option cholce
includes rechargeable battery pack, printer autput, deluxe test
leads, HV probe, RF probe, 600-amp a¢ ¢urrent probe, carry-
ing case, dust cover and rack mount., Unique self-zero elimi-
nates offset uncertainty, Electronics are securely mounted in
high-impact case. Service centers throughout U, S., Canada,
Eurepe and Far East for 48-hour turnaround repair,

P.O. Box T428,
FLU KE Seatile, Washington 98133,

Get all the details from your nearest Fluke sales office. Dial
toll-free §00-426-0361 for address of cftice nearest youl.

ALPHA 77

Featuring the new Giant from
Eimac, the 8877, with 1500 watts
of plate dissipation.
Warranty: One Year
Power Supply — Two Years
Phone/write DON PAYNE, KALD for a
brochure, and a King-Size trade on your

gear,
Days {615) 384-6673

Nites (615} 384-5643

PAYNE RADIO

Box 525
Springfield, Tean. 37172
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The KW2000B

the transceiver
with160Meters

$699 withspkr

ELECTRONICS
and AC pwr supply

LIMITED

NOWiniheUSA

KW Electronics

pepon ar BYSTCOMS Inc

10 Peru St., Plattsburg, N.Y. 12901

CQ de W2KUW

I W{\NTED FOR_ CASH
| 618M, or any othf:r Colling item.
- Spring §pecials For Sale
| %:&?&igisioga????l.\{w Ceiereaaaaes  895.00

-3
bl
o
=1
- I EE—

Tektronles 107 ........ 40.00
Tektronies 127 . ... .. .0 ivivnnn- 75.00
Tektronics I80A .......... .. 000000 75.00
Tektromics 181 .. ... ...... .... . 45.00
. Tektronics 190 ...........cu... o 125.00
Tektronics 315 ... ......ccveuenn. .o 160.00
Tektronics 504 .. .. .. Pl seniananon 215.00
Tektronics 531A ............... P 295.00
Tealdronics 5354 ........ e s 495.00
Tektronies 536 .. ........... e 250.00
e I=mktronics B4BA .. ..., .......... o B95.00
}e'I:Eron.icngS Ceareiaiiraseraaae.  ABE00
ektronigs 875 ... ... . 000 eeen 3085,
;E_'epkfgosrgcs HBHA ... aoiao 3?5.00 *
with dual trace ., .. ..... . .. 25,
Boontonn BRC Q-Meter 190A ..., ... ggggg
Beoonton BRC 250A RX meter .,....... 350.00
R3AY .. ... e e 350.00
{3904 excellent, overhauled . ., special 545.00
GRY16C capacitance hridge . ........ 35000
Wayne Kerr rf bridge B61 ., .. ... .. 350.00
Wayne Kerr vibf bridge (5 MHz up) B&01 350.00
» ‘Wayne Kerr Bridge source/datector
Si161/RI161 .. .. ........ e 295.00 each
(This iz & partiaf listing of hundreds of test items
av}a:lal_:le. Write for specific requirements)
We will buy for cash any tube, transceiver, receiver,
or test gear at 3% over prevailing market price.
. The Ted Dames Company
308 Hickory Street

Arlington, N.). 07032
(201) 998-42485 Nites {201) 998-6475 *
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ait from Codv, WATMNC bas accepted 2 job v Yankton, South
Dbak. Don't farget the hamfest on Jujy 21,22 in Lander this year —
4 b nf planning so it should be another fine artair, WYHNI had te
coax 1 bohent put of an electrome installatron tetore he could entet
te work un it — who savd the wild west was dead? WTTZK hax abou!
tecovered atter nearly losing fis hand in an accident. The divisior
convention wilk probably be past by the time you read this and i
you wissed the convention. | know yon missed one ot the highlight:
of the year. Teaftic: WISDA 332, KTVWA 136, WITZK 99, WTHNI
79 WTREHH 44, WIYWW 4,

SOUTHEASTERN DIVISION

ALARAMA — 50M, lames A. Brashear, Ir., WBALKS ~ Vhe
Wirminghan ARL had anather fine hamfest on May 5 aitd 6. 1t wa:
a 1eal pleasure to have some of olr ARRL Oltictals visit the Ala
section, especually Pres. annals and Gen. Mgr. Huntoon. K450
K4APF and the san of WAWLG took home prizes. K4UMD didn’
juse out gotirely — WB4AIVY prescoted him with a turnip greer
wndwich which he reports was good? He wanted fo be sure anc
thank evervone for thewr kindness. The method to select the setios
FT) winner was zinnounced as the total number of points divided b
fhe total pamber of statiens. Since we must depend uni seores, gic.
published in UNT, dun't forget to have your ciub secy. let the SC)
know the call your club used durng FI: also don’t torget to sen
yaur FD report m to ARKL. KAIK reports his major activity las
month was “wating.” WRB4SVH reports activity on the AEND Ne
picked np a tittle. WASYOU/WBAWUS says he has rewuorked hi
NCX-3 and has it back o the ait agam and hopes to have & ney
antenna system up zeun. There is enly one hamtest [eft In th
seetion this year — the North Ala. Hambest to be held in Decatur i
Aug. Is there at least one cw traific handler w the sechion who s
meet AENEB and KNS on Frio nights? [f so. comtact WaHEL
Pndorsed WB4LTD as LC, Trattic: 1Apr. WB4FRD 16Y, WR4SV]
102, K4AOZ 50, WB4KSL 22, WRAWUS 8, K4TLIM 3, WN4ALN |
WRAZOG 2. (Mar.y wdMOw 22,

GEORGIA — 5CM. Ray laRue, W4BYG — SEC: WAV
RM: WB4RUA. PAMs: K4HOI, WALRR.

Net iveq.  Time(Z) LT My
SN 3595 0200/1054/2500  o#d4 2R WRdRU
[ e H 15745 Q000 WKAVN
GIN 3718 200

¥ wish to thank those whe placed their confidence 1n me Juris
recent election. Let me assure them and those who are yet to kno
me. I'll do everythine | possibly cun to promote and assist in t]
wrowth of autteur radw in Ga. Please sommunicate with me freel
Tet me know if you aeed anythiog. My new address 15 22-
Hudson Drive, Bilburn, Ga. 30247, W4JM received his ¥5-meter ¢
WAL, WAVSK's XYL s lo be commmended for her contpibutions
amateur radio by typing Mac's cudioprams. Atianta Radio ('l
pembers provided commumeations tou the Chattahoochee Ra
Race. Lhe NE G, ARC has been boldiog highly sucuessiul code a
theory classes repulardy which bave resulted in several new Novic
and Tech, WARNL reports the NE (Ja, 2-meter +M Net for Mar .
sessions, UNE 64, OTC 5. WR4WXX made PSHR. The Ga. Coun
of Amazteur Kadio $ncteties is publishing a vhi' Repeater Guide anc
(ia. Calendar of Events. The ARC is pninting the Calendar in th
Directgry. Lratfics WBATVU 147, WB4RUA 120, WR4WXX 2
WALRAY 45, WALEP 37, WACZN 26, WadUFW 22, WaAMB -
WAVSK 21, WALRAA 14, WAIM 12, K4BAL 2.

NURTHERN FLORIDA — 5CM, Frapk M. Butter, Jr., WARK
. Pensacola: BR1YIWS is now WBAIYXN. K4BSS 15 afternate N
an CAN, WAVR oined Silent Keys. WA4ECY und WE4SKI to
part in Fla, USO Party; KABSS, KEBADIS, K4LAN and W4l
were in CT3 Party. WB4JHQ rencwed OBS/OVS, WEBIKGW O\
The ATV trequency will be 444.0 Mz, WAIODA/4 and WB4R]
departed for new asugnments. Furt Walton: K4LIO. vieciron
instructor at OWJC, hopes fo set up station and held license clas
thete. Recent ARBSC actmities included Sports Car Rullye
beach leanup; operation was on 2 metess, K4KIP hat a new HY
QRP rig. Tallahassee: The TARU receved the call WRAAAH
their repeater — first in bla! WN4BSE passed his General
exar, WBAPNI completed an HW-[11. Ktarke: K4SKRA, ox-W3BA
Just moved hete, WBAOMO keeps [0 sked. Javksonville: WALV
wis reappointed EC. Ahont 15 Novices wraduated from
NUBARS ciass. Squeleh Fale, ovwsletter of the Range Ass g
RACES, 18 full of news and pix. Bditor 18 WAITY, with help
WA40IM, WE4POC, WB4MBLU, WALLYU and many uth
VKIZOGM was u recent visitor. The WB4QFL repeater bas a T
recetver bUUL up oit WLV tower. i cata: K4BCZ receved AR
LT cerbiticate. Tavares: K4GDV enrned FAST Met corhific
WNATRE. 5o of WALCPL just tecwed has nicket, The Lake A
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moter FM Transeelver

1) GTE-1 (builb-ln .T)(" PHy and 94794 ., . 24995
gy A POWER SUPPLY ... $49.95
(3) 2 Extra orystals your cheirve (atmk st}

e 12,00
BULAR $311.99
OUR SPEGIAL PACKAGE FRICE| §249.95

o Slmple Conversinon to 30 Watt QGuiput

{1) ""X 10 (huilt-1n DL '8} & 94794 ...
{2} A POV Lﬁ |UPPS Basiaisamerare
{2 L:tra. rtals your chnice (nmclz .Ii-at]

GTX-10

10 watts output

2e0 - 5199,95
. 384 95

. 2.00
UAR ﬂ% 90
GUR SPECIAL PACKAGE PRI(‘E' 519995

Hense aid $10.00 Huhl?iillring }lﬁ\'ll'AK. for AU on {#TN-
10 Package. With HAMPAK & A 229.00

HAMPAK

Genave

1009 AMERICAN
MAD

GTX-200

3 WATTS QUTPLT
100 chatnol eombioations: featurex independent selection
of teansmit and receive frequencies, und switch for pre-
w]em'r( peiring
' 2o Thuddt-In FMIOPRY & 6404 .., 5259.95
2) Aft THYWER R PPLY Ll e .. 34995
¥ 2 HEtra xtzls vouy eholee rsbock [ I [2.00

[ B
DUR SPECIAL PACKAGE FRICE! $250.95

Marine/Master -25w
2Way VHF-FM Marine Radio Telephone
{inciudes Weather Monitor and Channels 6 & 16)

OPTIOMAL ACCESSORIES
» &, B2l Gain
Lay Down Ardzrmun
= Szl host gain antenne
o Channais 48, 28, 2B, 12
lmpret, Aumidity atd fungus
resistant. €"an be manmed 1n
pubel, ob biikbesd, o ve he-
fow table foh with onlverssd

i Lt pnwer Ald.
HHLU) RTATE {ni tubgx} re-
Hanlilly, (v channels with 34
palte of rrestalz Insteiled for
aylitng and dlytress, westher,
ship-tg-ghip, ship-to-coret and

Leok at what you get for NO RHPEAT-NO EXTRA
CHARGE, The 37X~z end GTX-200 now have » super-
wisitive Dual-tiate Mos Fet pre=aplifler BEICLT N
the receiver front end for superh, lesg than %5 mi-
crovolt sengitivity, THE BEST recefver now cven hotrer!

0 WATTS GUTPUT. ALL S0OLIT $TATE (oo tubes),
TRIE M (not Phage modutationd for superb awdio gualaty.

COMING RGN Gennva Pouch-Tone #ad, (fenave
Kaprater and MUCH MORE,

JorTaE DTE
SERVICE MANUALS
CRI-GXTA $29.-Ppd,

Wo earefully and professionslly serviee everrthing we sell
AlZWering service,

punlle apd  port operakinons.  wounting et nrhrdad,

Vamplete with glenming white JUST COMNECT TWO

Ahergises sein lwydown devk WTHER and YOURE ready

Battery pack for GYN-10 portahle operation. Usez 10 D muunt antenna. Self contzinedt o oporaie] $254.00

rolls inot includedt. <Includeg poriahle antenna, carryvirg rompaet, Fretuned, Yingl cov-  Please write for our spoctal pack-
hyadle & mike CHD) «oveeiivrravrrrrnrataaaaony §39.95 wved unlt 1% splasl’ pronf— age prices’

W charwely {k GTX-2 & FTAI0 with 146,94/146,494 meluded,

* FLASH * FLASH * FLASH * Three poie ow pass Tilter ou buth transmit and receive. | watd

Inw power posttion. Proviston for leme encoder Simple internal
Mmpmng m-urmun aliows multi-chgpnel gse of wog  erystal In
PPN-2 g GTN-10. Miemphone wnd maobile mounting hracket
supplied, G=1n GLARS BROARDE. Frofessional level eomatruetion
i datinguished Avionfes MFE. = {ienerai Aviation [Heetronies,
Ine. The dlnest amptenr WM tennseeiver uvailnble ad any  price.
Htze: 9 ox 64 % §3 0 Welght & lbs. Lurrent Eirain: Heeceive: .09
amps, Transmtt: High 50 awoes, Lowe 1.7 amps. Made in LLE A,

HREGENCY

A CTRGHR, SR, INOITE, E:I.A]PU[\TG. MITDA, CIfRH
CHA P, A 1

BNG., RIRD, VR SWAN (LMD, BY-
AN, WATOY, Bl LEADER, &F Ty AT
THE. DR BNG . MINT Flusb LTS, RWAR. B0, IS ROOHH
~HERARE WHITK FOR QUOT

NO ONE ANYWHERE BEATS OUR DEALI
AMATEUR-WHOLESALE ELECTRONICS

8817 5. W, 129 Terrace-Miami, FL 33156
Telephone — days (305) 233-3631 — night and weekends —- (305) 466-1347

[

An emploree siwuys snswers anr night andé weekend phone—nut gn

LRL-7O ANTENNA

G,

PRICE OPERATES ON 2 BANDS AUTCMATICALLY

$45.00 Y2 5. Loading coils for 80 & 40M doublet operation

in Cont, 2, sAdustable erids ta Bet 80 meter rezonance
USA. ppd. SWR L5171 of lrxa at resonant lreruencies

70 LONG, 80 & 40 M ® Pawer cating 2 Kw, PEP. or over

S TR

1= = L G

) ] awa
Fiat-top now made of 14-2 copperweid wira 3 i pd

ki ma:r-r inmilatar with female cosx snnnectar 4o

toke Plod 5% plueg
4. Fittings o insulators @ tie an rope
Use K-/ U fmerlar

2

Box 44

LATTIN RABIO LABORATORIES .
W Fi vy
W Filter
THIDEE U WEZ
168 FOR SOPE R HIGH PEREORMANCE
EHERTE
T 98 Wanf toered, guocimiesd
SPRGTFICATIONS ' "Ih;':\
CANDWIDIH = Hr 170 Hr 180 bl- (3witch selectahlay e
a4

SRINT FEJLUTION 3t feast bl db deta § aetdve fros.
renins fraquehey b R Ry hand
“ifth

UMLK STEQUENLT TR R
INSLEGAIN (s fone Typeal amm T ab 188 e w
BW 1 AaL 1l T W %L ar 80 He 1oy Vass Filter
W v
qus peive viltags #om fovedte vk e

POWCR AEQUHED

‘And BETTER Fhanfver!

Name.

Owenshoro, Kentucky 42301

£ 0 oplre o
COMPOAENTS: 4 \( operatianal smplfiere, 1duat T3k
e mriched palystVPERR 2Apaeitalors

and earkan rovstars. 4 poition rwitch.

THMENSMES:  Yoanch 5 3 inrh oonted swoes teaed

MEJ ENTERPRISES
L B Box 4940), Mississippi State, MS 39762

erctoge 35 cente
an al orn,
e enp

ER1E BROCHITRES

Mml Coupen for Your FREE Copy, E)ept Q5T
l'-'AIR RADIO SALES :

»{Box 17105 « LIMA, UHID * 45802 |
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whatis an
anienna
noise bridge?

Antenna Noise Bridge [an-ten-c naiz bi)). n. Omega-ts
name for a spackilized testing device that checks yaur
cimitenna system 1or rescnant trequency und Coaial
impedance.

Obtain maximum elficiency by
detarmining the resonant frequency tor any
type of antenna with the solid state, sell-
contained Antenna Noise Bridge. ..

Two models.. . TE7-01 for 1-10€ MHz range,
§29.95, ..the TE7-02 for1-300 MHz range,

$eld through amateur radio dealors
ot diract from the factory.

3720 TERRACE VILLAGE = RICHARDSON, TEXAS 75080 » (214 231-3121

DIGIPET-G60

i . See Nov. '72 C ond
E:E:}pufnﬁcg t; 3 QsT Reviews
Counter
1 KHz-60 MHz
(130-160 MHz with 3§
optional converter) ¥
Reg. $299

K frequency counter with a range of kHz to 6D MHz (or
130-160 MHz when used with our Digipst-160 convertec).
With a resolution of 1 kHz or 1 Hz {at 1 ms or 1 s gate
tirtes), It can ho operated on either ac or de, with com-
plete overlaad protection, Plus a stabifity aging rate of 1
part in 10+ week. And the whole unit is 2 mere 7 deep by
2% high! Superb precision quality at LESS THAN KIT
PRICES. Call or write for literature and trade in or
our LOW INTRODUCTORY PRICE. 1 year warranty.
Also MIIDA PRECISION AUTORANGING DIGITAL YOLT-
METERS {reg. #318) LESS THAN KIT PRICES. Compare
bafars you buy! 1 YEAR WARRANTY.

Mo one anywhere beats our deall

.\ AMATEURWHOLESALE ELECTRONICS
M @1 LD S, 129 Trrrare « Mismi, FL M358

Oars (3453 2343631
Nightt-Weekends 13037 abd-1347

BUILD YOUR OWN SPACE-AGE TV CAMERA
s b, § 1 Il S0LDATATE rﬁgﬁm{,m el ot aporcent

g +
Wlly Gumrantred 5 Craes

PHONE or WRITE for CATAIOG.
BIAL 402-98WT

My b Lars, parts ord plans aveitable sncluding ssarter
I tils, wdizon bbet, comeh plont, sedis wubcarsier ¥

ATV Research  paxcr omy nesk 273

held 1ts 1000th consecutive mestimg on June 3, K4CYO active in
Daytime NTS. Orlando: WB4SQA meads UBs on TPTN M-W-F.
WA4BXT made PSHR this month. WANGR moved to Cassclberry.
Daytons Peach: DRARA beld an auctron, run by W40sB,
WASODX edited this month’s Groundwave. WBAISE relayed reportt
of a serious avto avexdent to police, Irffic: tApr) WB4OMG 211,
LAVEY 164, K4BSS/4 140, WASDR 137, WE4WHAK 1 17, WAABGW
L), WB4ANIL 94, WhykUZ/d H2, KPBAD/4 82, WA4BXT b5,
WEAZOT Ah, WNABSP 48, WA4VCK 47, WALNM 41, WA4EYU 37,
WALSR 35, WBASUA 34, WB4VYU 33, WB4DXN 29, WARKL 28,
WRAE]Y 77, WBAZPC 25, WANGR 27, KACVO 21, WA4EIA i1,
WR4ADL 20, WAGUS 17, WA4NAP Lo, WADFP (5, K4OLR 12,
WA4EPE 11, WAIKB 11, K4FLV [0, WB4SKI Tu, WR4VIF LU,
WE4IHO 8, WRSJSE 8, K4EZE 5, WAGSY 4, WBAPN] 4, K4RNS 4,
WBAHPR 3, WR4BYS 7, WBIVAP 2, WBAWTL 1. 1Mar.) WAZBGW
[N

SOUTHERN FLORIDA — SOM, Jobn b, Poster, WAKGI — Asst.
SOM: Woodrow Huddleston, K4SCL. SEC: W4IYT. Asst, SHe
WASME. RMs: K4FAC CW, KAEBE R (TY. PAM: WAOGX, R4SCT
made RPL this month. 1) reports meetved from WB4HKE and
WAL RL. PSHR from WB4HKY, | feel sure many more ate able to
nake the PSHR listing it they fuuld only take the time to add up
their points. What ahout 1t guys and gals. New officers of the W.
Palm Beach ARC are WB4APPW, pres; WAAHXZ, vice-pres,; RAFCK,
sevy.: WB4ANXR, treas. WARRE also was again elected ¥1» chma.
Their Noviee classes are still upderway, |he Daytonz Repeater is
agam back in service thanks to a new antepna and help from
WE4TVE. Lhe Sk Chapter QUWA had a record attendance in bt
Lauderdaie with 74 present, (iN is progressing smnothly under the
shle feadershup of W4EH, WA4NBT is the new net mgr, tor the All
§la. CW Net, His term will be tor six moaths, then the Northern Fla.
wotipn pats it back. The Central Fla. Repeater Adsn. 18 going geest
guns. How szbout the uther groups? Drop ns a line about your
activities. New 3 tor Collier Co. is WSESH. Interested in helping
Ieland oul? Drop him a lne wr better yet ¢rop in on hum and
discuss the matter. EMIN bad a very suecessful dinner theeting st
Orlando Hamtest with WASDR presiding, Dade County AREC 1s
planning a Manuzl of Qperation to be given free ro all members.
Nenw is The fime to sign up und do your share, W4BM has reported in
451 times aut of 365 on the Cator Net last vear. GN still meets
damly at 1230 GMT on 7115 o: 3603 Jdepending on propagation
conditinne. WHAZXE reports a hig turnont at Lecsburg of the
Saciety of Airway Ploneers Saviety. traftic: (Apra K48CL 326,
WEAAIW 452, BAWEY 448, K4IAC 392, WA4SCK 349, WRAGTID
196, WASLIHL (44, WBAHKP 118, WB4FLW 110, WB4YIX D2,
WADVO 66, WRRZY/4 64, R4BLM 61, WBAHIW 59, W4LH 51,
WATIM 49, WAIYT 48, K4OUU 48, KINE 40, WdlM 34, K4LRBL
34, WA4HDH 30, WRAATL 29, K40 26, W4SMK 25, WaGDK 11,
WARGE 20, WBATRIT19, W4WZR 17, W4DDW 14, WANTE 14,
WHAPPW 13, KHWT 12, WR4PNG 12, WB4OID 12, WaZAK 11,
WNAZZB ||, WAFFF (D, WABCZ 9, WB4CPZ 4, W40OUX 8, WALK
5, R4S 5, WA4ESS 4. WB4ANSO 3, WAZAFL/4 2, WAMML .,
WA4SXE 2, WAMALE 1. WH4ALE 1, WB4TUP L. (Mar) WB4FLW
123 KAGIW 7, WA4RSS 4.

WEST INDIES - SCMPedro 1. Fiza, Jr., RP4AST - ST
WPACR. QR8s RPAOM, EVAFZ, 00 b VAW, Two meters activity
keeps srowing al o tremendous gate; every week end wa hear two o
more New stations on the air. (he KPSAST repeater is ready to zo
wn the alr, just waiting for the oense. The repeater will operate or
14616 in apd 4676 oul. Congratulations to KP4TL tor his 50 vear
of hinm radio and to KV4FW and GV For winring the TEN-TEN Ne
Contest for CA and Canhbean area, KP4DHD and AXT attended the
BPayton Hamvention, Praific: KPAWT 176,

SOUTHWESTERN DIVISION

ARIZONA - SCM, Gary M. Hamman, WICAE - The annuat bt
Tuthill Hamfest will be held July 27-39 at [he Choopimo ¢ount
Fairarounds, 5 mles sonth of Flagstuif. Hamiest chma. i« W7
whe 18 planiing tn make 1t one ol the best, Fulk-in station will hi
handled by Fxplorer Post 710, using W710/7 on 3942 and 46.9:
MHz. The ECC will conduct examnations in Pheenix by agppornt
ment only on july 27, Vorm 610 must be at LA, office by July &
Fhe Ariz. Legistature maditied the aimateur call letter license plat
law 10 make the annil tee 35,00 The annual spring mecting o
LOWA was field at Picacho Pealt on Apr. 29, 1t was 4 great pot-iuc
with fots of pousmet dishez. Next tig meeting will be in Nov.
cuitlact KTNTG for details or memberstup inforniabion. Faplore
Post 710, sponsored by the Ariz. ARU, operated 4 statson fram th
Avz, Siate Pairgrounds dunmg the SvouttlRama uh May °
Partwipants  wee: WATNXI, WATROF, WATSLY, WATTRE
WNTTRS, WN7TWI, WATTXE, WN7TXX and WNTUQP. Th
Corongda 1ol Amateur Radio ©lub is becorming more active
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Hybrid Quad .... featuring

A BRAND NEW IDEA FOR SUPERIOR REFLECTOR OPER-
ATION, A HIGH @ QUAD REFLECTOR ELEMENT USING
MIHE-PRODUCTS HEW MULTIBAND HIGH POT LOADING®
PROFERLY PHASED WITH A LINEAR DRIVEN ELEMENT
FOR MAXIMUM GAIN AND MAXIMUM FRONT TD BACK
RATIC. HERE [M QWE SMAlLL PACKAGE IS5 PERFOR.
MANCE NEYER BEFORE THOQUGHT POSSIBLE WITH
MINIATURE ANTENNAS,

FOUR BANDS - 4,10, 15, 20 METERS
HIGHER GAIN

HIGHER FRONT TO BACK

MORE BANDWIDTH

TURNING RADIUS — 74 INCHES
LIGHTWEIGHT - 15 L.BS,

WIND SURVIVAL ~ 75 M.P.H,

50 OHM FEEDLINE

1200 WAT TS F.E.P,

PACKAGED FOR FPO SHIPMENT

model HQ-1____ $7995 am. net

AVAILABLE AT LEADING DISTRIBUTORS
WRITE FOR ADDITIONAL DATE AND CATALOG TO:
MINI-PRODUCTS, INC., 1001 w 18tk $T., ERIE, Pa. 18502

LI B BE T B BN BN BN BN

QTC de WZKUW 50 YoU ?}Té) } }F’IRDVE YOUR

. LET'S COMPARE COSTS
WANTED FOR CASH, 818T Transceivers, DX ENGINEERING RF SPEECH PROCESSOR
490T load coils. o .

I

COMPARE WITH

The Ted Dames Company
308 Hickory St.  Arlington, N.J. 07032
(201} 998-4246  Nites {201) 998-6475

phone collect '
COMPARE WITH

LINEAR ALl BAND BEAM
] AMPLIFIER ANTENNA TOWER
THE ULTRA-BAL 2000 |
NOW..----- Bl KW, e M T op 1 ation $700.00 $1200.00

«Special Tallon insulation, May be used
with tuned lines and tuners.

*With dipole insulator and hang-up hook. B Fach will give vou 6-10 db average
ONLY & 8.95ppd. i power 1nGrease
. At?our u..‘:: nrt:‘:::rr:;:):g ® Each one maintains your s:gnal quality
K.E.Electronics sox 1279, Tustin Cakt.92830 B But just look at the pricest

FOR BEST DX YOU NEED ALL THREE

POINT YOUR ANTENNA ACCURATELY! Models are available tor Gollins 328
Send SASE for information on how to obtain bearing and KWM-2. Send for free data sheet
and distance information to over 500 world wide loca- and name of nearest cealer.

tinns. This custom service data is calcuiated specifically THE DX ENGINEERING RF SPEEGH PROCESSOR $795D

from your own fogation, Send to: WEWAH, POSTPAID CALIF. RESIDENTS ADD 5% SALES TAX
Dean C, Hildebrand, DX Engineering
1461 Coronel Ave., Vallejo, CA 94590 2455 Chico Avenue South E1 Monte, Calif, 91733
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Contact KTHGH for more details. IT groups that participated in FD
will report their scores ta WICAE by July 14, they will be listed in
this column in Sept. Traffic: KINHL 214, KTNTG 164, KTKRL 12,
WATTZO 27, WIPG 19. W7DOQS 18, WATVLA 17, KINMO &,
WATIXC 4, WICAT 3, WATKQE , WTLLO 2.

EOS ANGELES — 3CM. Eugene il Violino, WAINH ~ Asst
SCM. Leigh 8. Jones, WBSOLD, RM: WeL.YY. The Lockbeed Clud
Ath Hamfest was o big success. The DUWA’s Spring dinner zhoacd
the Queen Mary was u big aftair, the fareest spring dinner vet
Members enjoyed the tours and we want to rthank WeMDO and
WEYYY for their orignel ideas. Lots of So. Culit, hams at the
Fresno Hamfest. The DX Club also had a big bash at Fresno, this is
where the So Cal DX Ciub und the northern group eet together.
WEPZY and the SOWP group now have a cocktanl net going on 3843
kHz at 0loo GMT. The Morse Telepraph Club had a very nice get
tagether, many focu! hamy present and WOCK was clected pres. for
the caming year. WB6YVP is woiking untennu fur long distance X
work ar two meters tor the VHE Club of $o. Calit. WBaRIY has
cunverted an Ameco Kbl transmitter 1o 220 MHz using 4CX250
with good miccess. Thunks to the United AR of San Pedro tor
rrang i wonthly wotwvity reports. WEISP again active, The
Ramona RC had their first T-hunt in several years which was won
by WABNRE and WBbVMM won peing first with 43 minutes and 10
miles. No. 2 WBANGC with 9t minutes and 3% mites. Hu 'The TRW
RC now has the fatest computer system ror fisting club members
and their calls, also therr dab editor WASIHD 1 looking tor
suttable mobile vy for Ficld Day, «tc, WAGHUB reports passing the
General Class exain with the help of WeQIL s mightly code practice
on 354910 kHz #t ¥ P.M, Congrats tn the WESUARS proap ou junming
down users vl profane language on their net frequency. | am glad to
see that they ate having Success In cornering these culprits, K6 ARK
has been QRL putting fm mabile gear in his cat, expects fodo Inta
of mabile wark. WeQIL. still is.one of the must active hasox in the
2rea - teaching two radio lasses and also pitending two claswes pe
week, besides attending two radio clubs per month, WeE]) s heen
showing calor slides of the 1970 DXpedition to jlaiti, in which he
participated, to chrbs. WAOHS is hiilding three hnears, for himseit
and brother and also prototype for the Careon Hiph School,
WBGROH has pew jr. op. at hig house. Tratfic: WolNH 344, KeUYK
204, WEDAL 94, WBAZVC 54, WEUSY 48, WRAKGK 37, WAAZKI
3. WEOFD 26, RKekEA 21, WaNIE 17, WhOAW 14, KoCL 4,

YEs!

WoDGH 4, WBAK KT 3, WHATPO 3,

QRANGE - S5CM, Willium 1. Wewise, WoCPE — Asst. BCM:
Richard W. Birbeck, KaClD. SFC: WASTVA, PAM: KOYCL RMs:
WERAKR, WERNX. Cungrats to WABJQX vn placing hirst m CW
Sweepstakes for Orange section with 502 QSUs and X sectinns.
Murk ulso had 262 QSOs with 64 sectiops o phone. All that with
poar band conditions! WBoVTE wiz nipht duty suya be suce misses
the gang on SON. WNGTHH very active nin the Novice Net handling
rratfic, {'ongrats! WHE W, W6CPR, K6CiD and WAL VA were muest
speikers af the Desert RATS Apr 10 meeting. WN6VZS and
WNEVST are new Nnvices in San Hernardmo. {‘'wngrats, Don’t
Forget — 1973 Sonthwest Dividon ARRL convention Uet, 2U-22 at
the Sheraton-Universal Hntel in East end or San Fermando Yabley «
711 there, WASGOT assisted on WESTCARS during the Sacragento
ain explosion, inye County AREC Net bas moved to the ist Wed,
wt el month at 7 P.M, local on 3920 kHz. WASYWS reports
wxamples of poor operating during receat train explosion. Ton many
people wers using their transmitiers when they shonld have heen
using waiv  thest receivers, Results: confusion and defave of
necessary indormation, Read your booklet on Fmergency Upera-
vons amd don’t get caught on the wrong end of your equipment.
PEHR: WAGTVA 49, WHeAKR 4. Tratiic: 1Apra KeGML lal,
WBGAKR (26, KSBEM/6 03, WAGYWS 61, WAHIVA 46, K6LIA
42, WNeLHH 22, Wel PR 10, WeQBD 1. (Mar.) WOLSC W3,

SAN DIEGO — SUM, Panl C. Thompson, W6SRS — Asst SCM:
Art Smith, WAINL SEC: WaGRE. QST OST, QST - Elections are
toy be heid for the o of 8CM -~ San Diego section. Candidates
are Cy Huvar WAGRBF and H.T. lodgson WETAL The ARBC
Fancake Breakfasts being held on the 'nd Sat. of each month area
greal sicewss, Wont you vome out and join ua. The AREC
partwipated in Litter and Heart Asse, activities und assisted thess
groups June 2 and 3. NTS activity is high with these stations umong
them WAGAME, WaLGE, WAHHOQIL WABHK, WBGLIO. WoLEU,
WBAPVH, WBeVKY, New officers for the SDUARC are KABWT.
<hmn.; KeOM, vicewchmuz,: WoOSD, seey.; KOEC, treas. Our thanks
to WOSLE, pust chmn, and hiz officers. All clubs are tncnsing on
Field Day participation. Scheduled sites now are 3OKARS-Brown
Field, North shores Fiesta Islapd, El CajonCrest, 1V AR A-Julian/
Lagurse, Palomar North County. Look for them Sune 23-24. KoSDR
1$ vhanging ardennas. WBelK woiks the world with 5-50 watts

I would like to become a member of ARRL and help support its many
services to amateurs and amateur radio. Here’'s my $7.50 ($8.50 in

Canada, $9.00 elsewhere). Sign me up for o year’s membership and
twelve big issues of QST! Additional family members at the same U. S.
or Canadian address, memberships only (no QST) $2.00.
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URE, KbZE, ¢x-DULZAl KGOAP] nuw active in San biepo.
WAGDMB reads Offictal Bulletins Fri. 1900 logal 28,585 MHz,
WHYZV is comm. vhmn. tor Powder Puff Derby, PSEHR: WeRD
42, WRGVKY 14, Remember to vote in the SCM clection. Your
pattigipation is the mgredient which makes this section operaie.
Traftic: {Apr.) WEBGE 308, WBhVKV T41, WEYNO 101, WaDEY
47, WAGIIK 21, WAGBOW 12, WBaCFT 4, {Mar.) WoVNQ k2,

SANTA BARBARA — SCM, I. Paul Gagnon, WAGDET - SHC:
WEITA, RM: W6UI PAM: KAFV. WBEPGK is our lone stulwart
ot the Draytime NTS. WAGRQI, WHEHTE., WN6OST and WNAWRP
tried out a homebrew QRP rig on their camping trip. WBaDHW hay
installed a mobile rig and is active on repeater WAGSINGR/EH),
WAGGEN built a three-slement vertical array for } meters; also
received his WAC. WBBHTK ir new Santa Maria rep, to SCN, 1O
WaCDN has completed a new Heath fm rig. KGOPH raised his tower
tn 631, tor [¥X contests. Section cirhs have been braving same greut
speakers: WAGKFQG from So, Cal. Fdison on noise and interference
at SBARC und UCARC; WhAM on DX at SBARC and Poinsettia;
W8OAL on Satelite operation at MAKRAC and CVARC; WA&DET
on Field Day operating at Poinsettia ARC snd WEMZC from Rird
Electronics on antenna matching al Poisettia. Actwity has really
picked up and membership is growing fast. New ippointees are
WABGEN ax (IBS (slow speed ow tor Novices) and WEOAE as OVS
and OBS (RT1Y}Y. Dave has qualitied for the Satellite award and has
4 §00¢ mile contact via Oscar VI from air mobile over Marshall
Islands to K7RBROY in Washington. WASLILF i the new MAA for
SBARC, WAGIDQ, W6POU and VETRNE are printing a grest paper
cilled “Rey Klix” for SBARC. A distant member of SBARC is
VQYB (RaIKE). WoKLR has worked 50 Z1 counties WRATLS is
back on the air in SB with 2 Heath line. CVARC held 2 week end
campont near Cljai complete wath Trananitter Hunt, Pan to attend
the TRICAR sponsored Santa Barbara section Picniv/ 88O/ Auchina
at Dreatt Hill Park near Sunts Mariz on July 22, Check into our
section net at 3935 4t 8 on Wed. for information, PSHR: WARDEL,
WoITA., WBOPGE. Traffic: (Apr) WBEPGK 164, WeilA 104,
WAGDE] 91, WABGEN 16, WBOHTE 5, WEBaDHW 11, WeMQF 8,
WABPFF 6. tMar.) WalTA (31,

WEST GULF DIVISION

NORTHERN TEXAS - 8CM, L.E Harrison, WSI R - Asst.

SCM: Frank & Sewell, WSIZU, SEC: RKIQRM. Asst, S
WASKHE. RM: W50, SCM Newsletter sent to NoTex appointees
rins ARRI affiliated clubs in northern Tex. Only 37 lines allowed
M OST. PSHR monthly QST colomn intended recopntee public
ervice autivities other than simple trattic vount. Please nute fromt
side Form 1 caid and fill out, Asst. SE0C WASKHE suggested sample
00 commendation torm. S0M has responsibitity issuing ail certifi-
cates to appuintees, Many appointments may be delegated to RMs,
PaMs, SECs aed Asst, SCMs. B mterested, how's o asi? DARC
Dallas units avtve it March o1 Dimes include K3AIT, KILZA,
K35X0, KSYKT, KIR2U, WSQGZ, WSTRO, WSTEN, WASRSS,
WASSTR. WASTEM, WASVOT, WASWDW. WASWLA, WASYJQ,
WASYKO, WASZNZ, WRSLDE, WS VD, WBSGER, WBSILF und
WNSIBP. WSABO Tex, CW Fditor jwnes B builetin. Slnwaspeed
fets ars now a matter of record; thanks to WASKHE. KC<4ub bTW
wports trew ARRL film ~Fine Busmess™ is grand. Panhandie ARC
tay dssue bulletin reports vesutts cmergency drill shows range
limited due to repester inoperative, New meimber WNRMNZBIS uf
Mich, Reunion and Swapiest set for Sut, and Sun. Rept, 15 and {6,
00 WSARV reports WSHSR a Sident Key. Irving ARC onde class
starts T30 PM., vall Hugh 283-2634. Collector and Fmitter arrives
on time thanks o WSII, WSHXL and fine groop, 41st West Gulf
ARRL Convention now history, resstration eyceeded 1000; our
congratulations to committee far jub well done. KSOKM SEC
repart continues arrive nn time. Traffic: (ADPL) WSTL 160, WiQU
150, WASNSJ 54, KSOKM 47, WSSHN 42, WRSREW 27, WAZOGE
27, WSGSN 22, WBSBIX 8, WSLR 7, WSYK 6. (Mar.) WSO 135,

OKLAHOMA — SCM, Ceoal € Cash, WSEML — Asst, SUM/SEC:
Leomatd R Hollar, WASKSN. RM: WSKR. PAMs: WSMFX,
WBICWX and KSDLE. A great timg was had by all at the West Gulf
Convention in Fuless, Tex. If you missed it 1 believe ¥ou missed the
best West Guif Canvention ever held. Start new to make plans for
the next ane. The talk-in frequencies were nperated by a couple of
very sweet temale vuices. There wute 78 encolled 1n the First session
of the Red Cross sponsored code and theory classes in Qklshoma
City, The classes are desiened to Leke them all the way to (eneral,
Advanced, ur even Fxtra Class if they desise, Conprats to eleven voar
oid WNSGTG. Cosprats also to Advanced Class WASNYX aad
WASUIL. New General WBSHZZ and Noviee WNSIGS. | beard by
the grapevine that the GPARC made out OK on their Hamiest,
Therr ¢lub has now grown to 36 members, Glad to hear WASWRC is

would like the following League publications shipped to me postpald. | am
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ARRL HANDBOOK $4.50
The standard comprehensive manual of ama-
teur radiocommunleation

UNDERSTANDING AMATEUR RADID $2.50
g!r;’lt&e_li for the beginner—theory and how-to-
uild §

VHF MANUAL $2.50
A new and thorough treatment of the amateur
wief. fleld

LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q%A for
amateur exams

HOW TO BECOME A RADIO AMATEUR $1.00

All about amatetr radio and how fo get
started
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A COURSE N RADIO FUNDAMENTALS
For home study or classroom use.
ANTENNA BOOK

Theory and construction of antennas

SINGLE SIDEBAND FOR THE RADID AMATEUR
The best s.s.b. articles from QST $3.00

FM AND REPEATERS FOR THE RADIG AMATEUR
For the fm buff. $3.00

HINTS AND KINKS $1.00
300 practica! ideas for your hamshack

OPERATING MANUAL $L.50
The techniques of operating your amateur
station—DXing. ragchewing, traffic, emer-
gencies, etc.

$2.00

$2.50
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SHORAN
AN/APN84

AN/CPN-2A

WANTED

HIGHEST PRICES EVER

Needed immediately, Hundreds of dollars paid. Want'
complete umit or paorts in any condition. AN/APN
consists of 1P.186/APN-84 Receiver-ndicator and T.

342/APN 84 Tronsmitter. ANSOPN-2A
1P-53/M-2A  Receiver-indicator
Trans. QOsdill,

Wire collect immediately for top prices. :
Also wanied: RADIO SETS; RT-581/URC-9; AM/GRC.

consists of '
T230 A and 0.8

104; AN/ARCST AX; AN/ARC-102;  AN/ARCS4;
AN/ARC-131; AN/APN.T33; RECEIVERS; R-1388/.
ARN-82; R-1397/ARN-83; TACAN; AN/ARMS2;-
PLOTTING TABLES; PT-434/ASA-13; AN/ARM-Z2;

MD-83ASARN;  3G-2A/GRM: S5G-TA/ARM. We ol
purchase «ll Colling Modules and Plug in Units as
well «s Indicater wnd Controls. . .

SPACE ELECTRONICS

div. of Military Electronics :
76 Breokside Drive, Upper Saddle River, N.J. 07458
(201) 327-7640 .

e BIGGEST signar

new and improved

KAUFMAN with or
water tight & without
BALUN - BALUN

Patent No.
0219106

KAUFMAN Center Insyiator with BALUN $12.50 postpaid USA
KAUFMAN Center Insulater without BALUN 7,50 postpaid USA
Drzgon FIy anteitna censtruction shest
| and drawing 5.00 postpaid USA
KAUFMAN INDUSTRIES

BOX 817
REEDS FERRY, MH Q3054

s GROUNDED GRID FILAMENT CHOKES
30 AMP BIFILAR WOUND FERRITE CORE
SIZE 3 x 5" 3-30 Mc 35.00
RF PLATE CHOKES 2500VDC 800MA $3.00
Special Sizes Available
WILLIAM DEANE 8831 SOVEREIGN RD.
SAN DIEGO CALIF, 92123
POST PAID USA 48 CALIF. ADD TAX

RADIO TELETYPE EQUIPMENT

Feletype Models 35, 33, 32, 29, 28 ASR, 28 KSR, 28
LPR, 28 LRX Reperfi-trans. 3 speed., 28 LXD, 28
LBXDIi, i4, 15, 13, Page Printers, Perfarators, Re-
perforators, Trans-T¥ist. polar relays, fape winders,
cabinets, Collins Receivers, 51J-3, 51J-4, R-388,
R-3%0A. Hrequency Shift Converters.,

ALLTRONICS-HOW ARD CO.
Box 19, Raston. Mass, 2101 Fel: 617-T42-0048
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finally going mobile. Sorry tn hear W5JJ lost out on his race for
Mayor of War Acres. New ufficers of the Arbuckle Repeater, Inc.,
are WASHVK. pres.. WSBLW, wvwce-pres.; WSKHIE, secy.-treas;
WASNYI, trustee. They Have a new soldd state wepeater under
construction.  Traffic: KSTEY 444, WSRB 99, W2FIR/S a0,
WSMFX 33, WiSUG 30, WRSCWX 23, WSPML 19, WASZOG |9,
WB3LLY [8, WSFKL 18, WBSAZS 14, WASOUV R, WASWRC &,
K5ZDEB 4, WBSFIK 2, WSI3 [, WASTWM L.

SOUTHERN TEXAS - SCM, Arthur Ross, WSKR = Hii:
WASYXS. Rice Univ. Radie Club, WSYG, active on VEX and TEX
S8; will be more active after summer vacation: zlf donations
aceepled! WIWAH/S received his WAS: beat problem with DX60G
anel saon going on 6 meters. WBSEMA made convention at Fuless
and has new TR switch fur break-in; is NUS on TEX 04UCZ b
WASVBM has new tone patch, WASZBN bas new Tempo |5 also
worked WASNUZ gvar a distance of 100 miles trom SUNI teet, both
using twoers. WASISP upgraded to General. AARC bulletin has new
name: AARC VARD. McAllen tepeater group’s zpphication retirned
for mare intorniztion. WBSGVO and WBSHEC went troin Novics to
Advanced, WHSFMA is new EC Williamson County. WA3GBU/S hus
new call: WBSIZN, WBSBWYV has new keyer. WSLDA built preamp
for 2 meters. WSLHX experimenting with 1-watt audio [Cs. RIMRE
was hit of West Gulf Convention wath “Man From Mars™ get-up:
walking mobile with HR2A, motorcycle battery and plastic fiard hat
with goarter wave whip on tap. KSFRK reports BB WX Net with
RSFRK, WATRYP/S, WASTMI, WBSBSK, WASGR'T, WBSEDP and
WSNYR covering all the way from Temple to Kyle through Austin
repeater. Bl Paso poing bip for 444.0 MHz with WASZLJ, RSUWS,
WB20GGI5 and WBSCMB already on and with WBSHGN,
WBSHGA, K3THX. WBSCBD getting equipment ready to go and all
working toward 4 repeater for the area. Wind storm took nut the
Port Arthur repeater but back on the air in two days. WESHHM,
WRSEZM, WBSQHI and WASMUM working on fi-meter projects.
WHESHBM is pres. of the Tex. Univ. Amateur Radio Ulub. Trathe:
(Apr.) WTWAH/S 188, WSAB(Q 179, WBSCUR 135, WASYEA 128,
WASVEM (DY, KSGDH 99, WBSBWY 87, WBSAMN 73, WASZBN
68, WASYXS 53, WBSDBK 47, WBSEDS 44, WASTII 40, WBSLUL
32, WBSFMA 30, WSHWY 27, WSJVR/S 24, WENNK 22, WiBGE
20, WSTOP 20, WASEBK 20, KSEGH 19, WSKLV 19, WASIFZ 18,
WERSIZN 17, WASLNY 17, W3YG 17, WsQO 15, WHTFW 10,
WSUKN 7, WASCL) 6, KSHVI 6, KSROZ &, KSRVE 4. iMar.}
WENNE 32, WSUKN 16, WBSDQE 14, WASZEN 14,

CANADIAN DIVISION

ALBERTA — SCM, Don Sutherlund, VE&TK - Asst. SCM: Mirs.
[ronez Booth, VE6YL. STC: VEAXC. Becauss ol the inrpe atea
vovered by the APSM it was decided that again this year, the net
waoukd convene at the regular time oi (11 30Z and not revert to LST.
Edmonton participation is very poor. Conditioas huve tmproved a
littl? wm the early part of May but Apr. was pour. Congrats to new
Medicine Hat amatenrs VEGCAR wnd VESCAS, Conwats also o
YEGAZR, VE6AMU and VT6ATP on receiving their Advanced
ticket, VEGAMU is a real woiker for CARA ofganizing the coming
Fi» effort for the club. EC VESAXH reports the Hat Ham Ciub
classes were quite successiul VFRARU recovering from a bout with
pneumonia. VESAW is in the hospital ¢ VEoW] reports the
Central Area Emergency Net guile pophlar on Sun, mornings, [0
YF6FM iromng the Bugg ont of his new repeater WEGRFT. There
was pretty pood VEA participation in the last 85 cnntest, Unnprats
to VEGMP on winning the B Class phone, VEAAXH did an exeellunt
job witning the & Class both phone and ew. Tmfbic: YE6L R 39,
VEGXC 34, VESBAT 24, VEGALQ iD, VI'AWN 10, VEAWS 9,
YEGASL 8, VERYW T, VEAAM 6, VESAKH 4, VERANR 2, VTV
3

BRITISH COLUMBIA - SUM, Hl. Savage, VEIVE - Vi70
KM BCEN 3650 kHz is looking for mure cw check-ins at 1300
GMT, naghtly OO VETTT has a Yaesu ¥YC-33500 frequensy counter,
VRIBLO is back uperating after breaking his leg, he 1« a paruplegic
aiid operates with a mouth stick. OBS VEYBBL mukes cw tape tor
bulletin for the RCEN. BC VE7AXIE Victorta, is « Navy man and is
in the Uast for a vourse. Recarded 44 patches for VEWNWID Navy
veswel. VETDU suffered a serious stroke. Ham-Com 773 in Purksville
Oat, 19, M, 2 program is drawn ug; for details write to VET AL ],
Parksville, Traffic: VETAXT 54, VETBLO 20, VEICDT 7. VTITT 6,

MANITDBA ~ 5UM, Steve Fink, VE4TQ - RM: VE4LG. PAM:
WEARD. [t looks like simmer doldrums have set in apgain. so trke
the rig to the lake to alleviate the sitwation. We trust you had a
suecesstul Vield Day. With all those nasiy camments shout lavk uia
VE4 station in many contests, you'd be doing all a great wemvice Tsy
gething on i¥ you can. The first graduutes of the CNIR course in




SAVE $70

SWAN FM2X 2m FM Transceiver, |0 watt,
12 channels w/crystals for 146.34T/.94,]
.34/.76R and .94 simplex. I2vdc with
detachable | 10vac supply. Extra crystials
$5 each (special order).

Reg. $299—Now only $229

TERMS! GECC Revolving Charge Plan,
Swan Credit Card, Master Charge, Bank-]
Americard, COD (20% deposit), or Cash,
NO TRADES.

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442~-4200
Branch Stores in Cleveland, Ohio
and Orlando, Florida

g )
s PELUKE KEYER

REW . 813994
TEL:

{416] 9843135 A /1973

(NG, B0OK 4000, MOUNTAIMN VIEW, CA_ 94040

MEA20 CW MESSAGE MEMUKRY
100K 20 CHARACTERS

.- Siee o
Br

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST
NEW CATALOG
OF
TOWERS &
ANTENNAS

Midwest Ham Headquarters

For Over 34 Years
HAMS! Write For Frea Catalog and Wholesala Prices!

ELECTRONIC DISTRIBUTORS, e

1960 Peck Muskegon, Ml 49441

Tel: 616-726-3196
P A F
LOW PRICES
OMN POPULAR COMPONENTS
IF FILTERS

s Monulithic errstal acel coramie filters at popnist Ireguencies

SEMICONDUCTORS

« VHI power transistors by 0T — Varisn
o 4 Bod MOS8 FRTH ~—[I4lnen:r [.(}.'s — Bipoler BF end AF

R
o Mplded chokes zhd coll torms with adlusteble chres
CAPACITORS
& PPopular cermuic ami mirg variatile tynes
OUALITY COMPONENTS AT GREAT PRICES

o N0 geconds or sueplus—mame brands, Cully guarpnteed
e Drien breaks at low aquentities—helow largs maeil-onder

ous
WRITE FOR CATALOG 173

J\MTECH

P.0, Box 624 Marion, lowa 52302 (3(9) 377-7927 or (31
377-2638

Mail your oxders direct to us
for speedy personal service. On
Dirake, Hallicrafters, SBE, Pearce/
Simpson, Ten-Tec., Mosley & Hy-
Gain.

YAN BICKLE RADIQ SUFPLY CO.
Grene Van Sickle, W9KIF Owner
4131 N, Keystone Ave.

On the northeast side of
Indlanapolis, Indlana 46205

SWITCH
TO SAFETY!

1 1
i %:!EIEI

by
A
FF

Andy Elcetconics Go.. Ing.

Veparrment “¢:v §491 Spefoger Houtton, Texaz 7oLt
Al pricas FoU Honsion. Texas

Cia_IRATOMTT g domids, -3R00KHY, sad

2&;‘. =73 th o powez it of 200 Watrs

froam A RLA tube. Hags paft of R11 modvlator tubes,

el v and AM with egymal eallbeator, Wr. 49 \bn

Excellent Condltion, , , 528, #6 Less nines. . . 41496
Verdcal Anfenpa Monpk: Fine Foi phased vertleal,
— Rane and 1 8/ L1, aatenng end g 300,
b 1/6" wall ehlekness, SDF . [EW )
WLEINSCHMIDL TELE CYVES An- 100w M, Cleaned. olled
Alf typer  Samg avaliarle compiers tut nob checked olit .

WORLD QSL BUREAU

5700 PANAMA AVE. RICHMOND CA 94304 USA

THE ONLY Q81 BUREAU to handle all af
your @S8Ls ta anywhere: next door, the next
state, the next country, the whole world. Just
hundle them up (please arrange a'phabetically)
and send them to us with pavment of 5 cents
Edl‘h,
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FREQUENCY STANDARD

Only
$32.50

tless batteries)
POSTPAID USA

® Precision crystaf

* Fuily guaranteed

o Markers ot 100, 50, 25, 10 or 5 kHz se-
lacied hy front panel swiich,

® Zero adjust seis to WWV. Exclusive circuit
suppresses unwanted markers.

* Compac! rugged design. Atractive, com-

pletely self contained.

Send for free brochure,

PALOMAR

ENGINEERS
BOX 455, ESCONDIDO, CA 92025

L} L .

QUADS! QUADS! QUADS!
o From $79.95. Our quads are complete
* to your feedline. Pre-drilled, pre-cut,
pre-tuned. Quad parts for sale also.
Free literature upon request. We sell

» direct to the amateur only. We have
a special deal on EZ Way Towers, pre-

- paid.

1:2 988-4213
6 Bon Air Ave.

SKYLANE PRODUCTS rsmpie Terrace, Fia. 33617

THE “HI-Q-BALUN”

Eop Dipeles—Yagis—Inverted V—Doublat
Puts Pawer (n Antenna

Full Legnl Powar 3-40 MC.
Smalt=—L1ght—Waather- proof

11 impedance Ratio—Gonx Fitting

‘Takes Place of Center Insulator

Built-in Lightring Arrestor #PD
$9.95 Fi5

s0d Baoae

Helps Eliminate TV

#» Fully guaranteed
VANGORDEN ENGINEERING
Rox 513, Brislls, N.J. 08730

' EXAM
F.CC. manvai

PASY TOO EXAME! Momorize, stidy
1978 Trata-dnswera’’ for PCC Fizst
and decond class Radinatelephons -
censes, Mewly cevised multiple-chieten
<jligstions and rlagrams cover all arens

tested fn HCC sramms=—plus—"Selfs

Sludy Ablilly Test.”” 39.95 pestpaid,

PO, BOX 26348-T
MOIG [NGIBIIRING BIVISIIN S AN FRANCISCO, CALIF. 94126

L OMMAND PRODUCTIONS

Winnipeg should be heard on the bands soon. Congratulations 1o
VE4EA who operated VE4RRC to a clean sweep in the Lt 88
Phone contest. We regre? to record the passing of VE4CA. VE4EW
has tetarned to Winnipeg after his successful upemtion from
ACEW. BTN (3660 kHz): 30 sessions, 151 QNI 3% QTC. MEPN
(3765 kHz): 3U sessions, 857 ON1, 14 QTC. Call letter ltcense plate
applications gu to VE4SE, Traffic: VE4RO 93, VE4PG 56, VE4CR
11, VE4BM §, VE4AWT X, VE4FK 6, VEATY 6, VE4LL 5, VEAFQ
4, VE4JA 4, VEARV 3, VE4XN 3.

VMARITIME  5UM, W.D. Jones, VEIAMR — EMs: CI1ARB,
VOI1CA. The Halifex School For The Blind have their club station
an the air, The call? YEITHSB of course. New calls to be heard on
the air shortly, VE1 AAM, VELAAN and VELABF all newly ficensed
White Cane Operators in Chariottetown, P.E.L, also VE1AVY a new
White Caner from the Moncton area, a hearty welcome to them all.
Onee acain, Hooding un the St John river in N.B. called radio
amateurs out by the suore Lo supply emergency communications up,
down and on the niver, Our sympathy goes out to thase brave iads
who got pushed, squeezed, kicked and stomped while rescuing
stranded live-stock. Une uf the shortages felt was for hand held
portable 2-meter gear, the call went out and response was instant
throughout the section, Reserve the Labor Day week end for the
Charlattetosm Convention, The APN an 3654 kHz daily at 8 PM.
loeul time fras been changed to 2 slow CW (15 wpm) net, join the
gane and spruce up vour ist and traflic handling ability. APN
vepurts ONI 137, QTC 78 in 30 sessions. Traffic; VOICA 117,
VETAMR 71, CITARB 61, VELAKB 33, VELZH 26, VE1AYI 7,
VEIAWP 2.

(NTARIO - SCM, Holland H. Shepherd., VE3IDV ~ May will
probably go down on all Canadn amatenr’s calendars as something
yuite unique, At least 1t will go Jdown on this SCM’s calendar as the
munth he received na complaints trom the fraternity oa the late
aerival of the (ST, Tt arrived on May first! May 4 matks the date
thut the DOC yuestionnare was mailed requesting vur opinions on
how the US dawnshitt on 75 and 40 metres affected us, As of Dec.
30 we had 13,120 licensed amateurs, The DOC are to be
congratulated on this magnificent gesture, VE3ASZ, one of the best
e traffic handlers, may have more time to spend on teaftic nets
since heing suceeeded by VE3REN as pres. of The Ont, Trillinms.

. WE3IAST was given a speial vote of thanks for the fine job she did

for TOT and her untiving etforts in helping new Trilliums get on the
air and teaching net procedures. Betty also NCS's the TOT oW
Practice Net every Wed. at 2000 EDT 3695-370(t kHz, Why don't
Fon give it a whirl? The Totonto FM Communications Saciety put
out & very well done history on repeater VE3RPT in their fine
butletin. How about other clubs giving your readers, particulazly the
newer members, the opportumity to enfoy the history of your club.
Your SCM is a member of the QWA and recently had the pleasure
of sponsoring VEILY to a Life Membership 1s this august but very
active organization. What are your views un organizing a QCWA
Chapter in Ont. See you 4t Kingston Aug. 17-19. Tratfic: VEJEHF
jof, YEISR 187, VE3FQZ 128, VEIAWE Y4, VEIDPO 92,
VE3GHG 72, VEIGFN A4, VEIFRG A3, VEIDVE 55, VEIDV 36,
VEICYR 33, VEMGT 32, VE3EWD 27, VE3ATR 21, VE3DU 21,
VEIDOU 1T, VE3ASZ 13, VEIVD &, VE3NGY 7, VEZEBC 6.

QUEBEC - SCM. Joe Unsworth, VEIALE - BEC: VEIBDM.
ViDL is sow VE2GWS in Ottawa. VE2ATL again active and was
visited by VELGQS. VEZUY finished studies and now plans to be
marte active. VE2APT back xfter enjoyable visit to Dl-land. YE2s
DGX and CH now actrve at new (THs Three Rivers. VE2AID is the
newly elerted pres. of the Ste, Maurice Amateur Radio Assn. und
YE2DCR treas. Will you be VHF mobile in the Montreal area this
summes? Note VE2ZO will be 146.280-146,880 while VE2PY will
be 1464AN-147.060 MHz. Appointoant of VE2ALH 28 RS, New
net contrallers for QR Net are YEZAXY and YE2ZBWL. Congrats to
anather biind kam in Montreal aren YE2AOA sponsor is VE2BP. A
RAO! meeting in Montreal retains VE2AP as treas, VE2s ALA and
BON XYL-OM moved to Comnwall. Ont. Hope all Canadian
amuateurs bave answered the PH yuesttonnaire and returned same
prior to the date requested. YEIBAZ plans trip Western Canada
shortlv. VE2s BGF and BYD back home trosn studies in VE1-Land,
VEZRO moves to mortgage manor soon. VEXDR doining OK after
illness and again active. VE2s ABF and IO took a tnp down o
PA-Land. New call VE2ZBEH is on # meters. Don’t forget MARC
Picpic in Ace. From 1932 to 1973 MARC has had 29 pres. 7 of
which ure now Silent Keys; six others had more thar one term of
office, PSHR: (Apr.) VE2APT 16, (Mar) VE2APT 18. Tmifle
1ApT.Y VE2DR 54, VE2BP 36, VE2EC 34, VE2ALE 9, VE2AID 7
YEZAPT 7, VEZUY 1. (Mar.) VEZUN 113, VE2APT 14.



NEED HIGH VOLTAGE BRIDGES?

NOW — RCC OFFERS A 1.5 AMP, 2000 THRU 6000 v
sINGLE pHASE BRHV 1500 BRIDGE SERIES

Faatures
All welded — dinds 1o dicde — sanstruction

®
* Use of ";flassivated", non-cavity, controlled avatanche, silicon
diede building hiocks for magimum reliability

Apphicable in ham radic pewer supplies, Induciion heaters, and
radar ranga applications

Compact case measuring 3.0x.75% .75 inches with turret type
terminals

Compatitivaly priced with definite cost advantages aver the use
of discrete diodes/rectifier elements.=-Pricing in 199 quantities
ranges from $10.40 fa $19,30, depending an the type being ordered,
® Direct factory service — no interim/3rd party delays — 2 waeks
deliverv for less than 100 quantities,

BASIC RATINGS

PRY MAXIMUM RMS | 1 DUTPUT/
{PER ELEMENT) | SHPUT VOLTAGE T89C 1-SURGE
TYPE NO, VLTS PEAK VOLTS AMS AMPS AV AMPE PEAR
BRHV1502 2000 1400 1.5 50
BRHV1%03 3000 zLno 13 50
BRHV1504 3000 2800 1s 50
BRHV1505 5000 3500 1 )]
BRHV1506 GUOG 4200 Lo 50

FOR FURTHER INFORMATION CONTACT:

& RECTIFIER COMPONENTS cw

1112 Lousons Road, Union, N.J. 07083
Tel: (201) 687-5410

+Two NEAGT Decuder T2, 846 ANT Gate, 852 Dual Fip-
Flop, » Clreufiry for input amplifier and twe cutpuat tran.
slstnrs o Hoand onlky; 84 Wib: $22 Wirsd and Teeted - 525
OIHEH BOARDS AVAILABLE:

O3 /Repeater/RTTY Identiier (8228 ROMI: $29 Tested
Phase Lodked Loop RTPY (Cunverter: $80 Y demerntor $I7
% AMerer I'reamp - $18 8 <Channe] Seamier: $25 Aotostart:
‘35 Tonelirst: $10

WRIT¥ FOR FREE ILYER

SIGNAL SYSTEMS

2650 Durango Dr.

+ Colorado Snﬁn&s, Colorade 80910
wer (303} 475-0381

ens

SUPER CRYSTAL
THE NEW DELUXE DIGITAL

SYNTHESIZER!! . %

I @,_w, ,,,’%:o-
MFA-22 DUAL VERSION
Also Available MFA-2 SINGLE VERSION

i e

4
TRANKMIT FRRQUAACE

» Transmit and Receive Operation: All units
have both Simplex and Repeater Modes

« Accurate frequency Control: .Q005% ac.
CUracy

. .‘;“tab[e' qu:w Prift Outputs: 20 Hz per degree
> lypica

« Full 2 Meter Band Coverage: 144.00 to 147.%9

MHz. in 10KC steps

» Fast Acting Circuit: 0.15 second typical set-
tling time

» Low Impedance (50 ohm) Outputs: Allow {ong
cable runs for mobiles .

« Low Spurious Output Level: similar to crystal

output

+ PRICES Fi, i
MirA-22  §275.00 ElOCfI’OI‘IICS
MFA2  §210.00  Box 1201 Q
Shipping  $3.00 Champaign, IL 61820

SEND FOR FREE DETAILS

ENJOY HIGHEST NOISE-EREE QTH IN THE
COUNTRY this summer. 4-wheel-drive tours,
Denver to trails atop 12,000 ft. Continental Di-
vide. All bands, vertical and long-wire antennas,
260 watts. Booking reservations now. Private,
$60 or $15 each, 4 min., 8 max, The Mountain
Men, K@SGS, 2300 Crabtree Drive, Littieton,
Colorado 80121, The XYL will love the scenery!

Need Help For Your General?
Recorded Audio-Visual
THEORY INSTRUCTION
EASY — FAST — PROVEN
Na Flectronlcs Background Necessary
For Additional Free Information:

AMATEUR LICENSE INSTRUCTION
P, €0, Box G013 Norfolk, VA 23508

(Mpr<aIND
EXCLUSIVE 86 FOOT = i 75 THRU 10 METER DIPOLE

NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS

Fully Ajr Testad — Thousands Already in Use
T T
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#16 40% Copper Weld wire annealed sa it handles like soft CSpper wire—Rated far better than full legal power AM/CW
or S5B-Coaxial or Balanced 50 to 75 ohm feed line—VSWR under 1.5 to ! at most heights—Stainless Steel hatdwara—
Drop Proof Insulators—Terrific Performance—No cmis o fraps o break down or change under weather cenditions——Comp-
letely Assembled ready to put up—Guaranteed 1 year—ONE DESIGN DOES 17 ALL; 75-10HD—ONLY $12.00 A BAND!

Model 75.-10HD. . $60.0D, . .66 Ft._. 75 Thru 10 Meters Model 75.40HD,, .340.00,, 66 Ft....75 Thru 40 Meters
Model 75-20HD. .. .350.00 ., .66 Ft.. .75 Thru 20 Meters Model 40.20HD, , . §33.00, .35 Ft,, 40 Thru 20 Meters
Maodel B0-40HD, .. $42.00... 69 Ft  80-40-15 Meter (CW)

OR THRU TOUR FAVORITE

300 Shawnee DISTRIBUTOR

Leavenworth, Kansas 66048

ORDER DIRECT OR WRITE FOR
FULL INFORMATION

167



lastor, Mobitl

COILS GIVEYOU
ULTRA-HI

IIQI!'

FOR 80 - 40 - 20 & 15 METERS
You get coil performance for any band based
on years ! tasting and proot In uss. Power
ratlngs of 500 and 1000 watts A. M Use with

SASKATCHEWAN — SCM, Percy A, Crosthwalte, VESRP
YE50GI. looking for some leadership for the DRN TEN-Net daily at
2200 OMT on 14300, The CTN meets daily at 1700 14.300. The
AREC Net, under the supervision of VESCU, is Sun, £330 at 3.780.
| would appreciate hearing frum those interested in parsticipating as
an operatgr for SATN. Summer holidays are upon us again. So,
gang, use your mobiles — you never know when an emergency is in
need of your services. VESSO and VESGL must be commended on
their excellent work in taking out the kinks of the rapeater VESSK.
i am sure the same applies to the repeater in Regina, YESSS.
VESDA, along with VESKE, has spent long hours of work, FB! It is
with deepest rearet we report VESSN passed away. Art received his
ficense in 1963 and was 2 complete paraplegic, [t was through the
efforts of VESLG who made all the controls for both 2-meter and
R0-meter rigs adaptable so VESSN could operate, using his feet.
Traffic; {Apr.) VESON 46, VESGL 45, VESHP 41, VESXS 26,
VESTX 21, VESHE 8, VESPG 8, VESKS 7, VESTT 6. (Mar)
VESGL 54, VESTT 7. T ]

SPACE AGE DESIGN

~IDEAL FOR A GIFT
aMOUNT 1T YOURSELF CENTERED

QN YOUR QTH
« DXino MADE EASY

DIRECTION FINDER -

MODEL
DF-k

36" base section. 60 'whip, 235" diam.
low as $7.25.

ORDER TODAY FROM

Div. of CRYSTEK
1000 Crystal Drive, Fort Myers, Florida 23902

GROTH -Type

"COUNTS & DISPLAYS
YOUR TURNS

® 99.99 Turns ‘
e One Hole Panel Mount
e Handy Logging Area

e Spinner Handle Available
Caze: 2x4"; shaft 4 7"x3”
Model TCZ: Skirt 2%4"; Knob 144"
Model TC3: Bkirt 3”; Knob 2%

R. H. BAUMAN SALES

-EASY TO USE ITS FAST
b «QUALITY INSTRUMENT
~SHOWS SHORT OR LONG PATH
- GUARANTEED

SEND FOR BROCHURE

DAVID M RUGGLES & ASSO.
} SAN JOSE CIRCLE
ORMOND BEACH
FLORIDA 32074

KADAY DAVE

$29.50 PPD USA
FLORIDA RESIDENTS
ADD 4% SALES TAX

Watch your
savings grow.

P.O. Box 122, ltasca, IH. 60143

BELYS—Tower rllmhmgr Irather or yton ¢otton, Priced from $37.50 to

H.l SB LEATHER LINESMAN 5/B (nrw)—Nylon wols lanyaids2 snaps {new), adj.

Aire (34421 $a7.30, NYI.ON/CO"ON WES 5.8 (m!;"l Nilon rope lanvasd /T map

Lty ad) om0 92150, FRECIVENCY METERS Chacked nut aic nperating—
000 MHz = 047, TR 198 BAU Ol RE, Hock Maount 399 eage/ spares $40.95,

10 18 MHe = mnw, USM 26, FIt-38, sun. tn HPS24E. Eacollent cond. $150.00,
PLUG-IN FOR AEOVE HTP.A254, 15-10 MHz, HPSISB 106-230 MEHz, $9500.
'Igligarual GEN. HPaQE, cal. pnd checiced, 10-400 MHy, Max freq, 7 MHu-

SEND 8A8E FOR INFORMATION, Shipping FOB
LINK 1000 Monroe Tpk., Monroe, CT 06468
(203) 261-2219

New! BALUN

1:1 for dy ole or nverted Vee,
17 0 30 MHz, Full KW power,
:eal

12.9 5?:’61‘2& bﬁ{l lnCniIIl
{ixder direct. Frea brocl ‘

n.

Take stock in America.

Buy U.S. Savings Bonds

PALOMAR
ENGINEERS

80Y 435 ESCONDIDD. (A $2074




HAM-ADS

(1) Advectising shall pertain to products and services
wiich ate eelated to amatenr tadia.

{2) No display of any cliaracter will be aceepted, nor
can 4ny spacial typopraphical arrangement, sucle as afl or
part capital letters, be used which would tend to tnake
vne advertisement stund out from the others. No Box
Reply Service can e maintained in these coiumns ttor
may commercial type copy be signed solely with antateur
cauil letters, Ham-ads signed enly with a post office boy or
telephone number witbout identifying signafure capnot
be aceepted,

(3} The Ham-Ad rate is 50 cents per word, except as
aoted in paragraph (6) below,

(4} Remitfance in full mwst accumpiny cupy, sihce
Ham-Ads are not cartied on our books, No cash oy
contract discount or agﬁncy commission will be allowed,

{5} Closing date for Ham-Ads is the 20th of the second
ionth preceding publication date.

{6} A special rate of 15 ceats per word will apply to
advertising which, in ouc indgement, is obviously
non-eommereial in nature, Thus, advertising of bona fide
surplus equipment owned, used snd for sale by an
individual or apparatus  offered for  exchange or
advertising inguicing for special equipment, takes the
15-cent rate, Address and signatures are charged for,
except there is no chacge for zipeode, which is essential
you furnish, An attempt to deul in apparatus in quantity
for prafit, even if by an individual, is commercial and all
advertising se classified tpkes the S0.cent rute, Provisions
of paragraphs (1), {2} and (%) apply to all advertising in
this column regardless of which rate may apply.

{7) Because error is more easilv avoided, it is requested
copy, signature and addresg be printed plainly on oike stde
of  paper wnly, Typewritten (opy  preterred  but
Bandwritten signatuce must accompany all authorized
ingertions, No <hecking copies can be supplied.  °

(8} No advestiser may use wore than 100 words in any
one advertisement, nor more than one ad in one wssue,

(’9) Nuee to the tightoess of production schedules,
cancellation of & Ham-Ad afready avrepted cannot be
glx;uranteed beyond the deudline noted in paragraph (5)
above,

Hav”‘ made Ao investigatiom of the advertisers in the
classified columns except These obviousty conmmereial in
character, the publishers of Q8T are unable to vouch for
their integrity or for the grade or character of the
products o services advertised.

QUWA Quarter Centiry Wireless Assoclation is an international
non-profit organization founded 1947, Any Amateur Radio
Operator Licensed 25 or more veary is eligible tor membewship.

embets receive a membership eall book and quarterly news.
%rgtfafor information, @.C.W.A. Inc., Box 394, Mamaroneck NY

PROFESSIONAL CW aperators, retived or sctive, commercial,
military, gov't lice, ete, invited to join Scociety of Wireless
Ploneers — W?i’a‘-ﬁlﬁ Box 530, Santa Rosa CA 956402,

FREE sample copy Long Island DX Assn, bultetin, Latest DX
news, Business size s.u.x.e. to the LI, DX Assn., P.O.Box T3,
West Cloram NY 11727,

EDITING 8 ciub paper? Need public relations help? You should
belang to the Amateur Radie News Servics. For information
H:fistg:z Rosemary Willls, 9276 Borden Ave,, Sun Valley CA

QELeTT Largegt Variety!! Samples 3be, Deluxe Be, Religious
Egz.z?'(beducmhlej, Saltkcerg, B8DED, Bax 2t8, Holland MI

TRAVEL-PAK QSL Kit — Send call and 25c¢; receive your call
sample kit in return, Sameo, Box 203, Wynantalkill NY 12198

PICTURE QSL eards of your shaeck, ¢te. from your photograph,
300, $12.50. 1000, $16,25. Also unusual non-picture designs.
Generous sample pack 30c Half ;ound of satnples 60c. Raum'’s,
4154 Fifth 8t, Philadelphia PA 19140,

SLg, samples 10¢, Fred Leyden WINZJ 454 Proctor Av. Revere
A (21BE.

CREATIVE QB5L cards, Personal attention. Imaginative new
designs, Send 25c, Keceive catalog, samples und refund roupon.
Wilkine Printing Box T87-1, Atascadero CA 93422,

%glh‘{i;LES 20c, Hayry Sims, 3227 Missouri Ave, St, Louiz MO,

Q5Ls 300 for $4.65, samples dime, WISK R, Ingleside IL 60041

W8Lg ‘“Brownie,” W3CJL, 3111 Lehigh, Allentown PA 18103,
amples 10¢. Catalag 28c.

DELUXE QSLs Peity W2HAZ, FOBox 5237, Trenton NJ (8638
Samples 10c.

3-1) @SLs — increased returns asgure asers’ satisfaction, Samples
28e (%afundnble). 31D @SL Co., Monson, Mass. 01067

DON'T bu S cards untll vou gee my free samples. Fast
service, Ec«%n%ical prices. Bolles, Little Print Shop, on 9848,
Austin UX T8T57,

A8l SWL, WPE cards, Samples 2b6¢. Log books, file eards,
1 S0 Press, Box 514, Toleqn OR 45801

WLe, WPE samples 150, Nicholas & Son Printery, PO
3;"1‘1%4. b AS BROTT

FRAME Display, and protect your QSLs with 20 pocket plastic
holders, 2 for 31, T for $3. prepaid and guaranteed. Tepabeo
Box 1987 Galtatin TN 37066,

QSLs, multicolor plossy: choose Globe, Ewgle or stvaight key,
ge ort form o ba%:!k‘ 100 - 85.50, Q3L curﬁs not personalized,
100 == 2. Rusprint, Box 1575, North Kanses City MO 64116

QSLe, Fecond to nooe, Sume dhy serviee. Samples 25¢. Ray,
KTHLR, Box 331, Clearfield UT 84016,

Q8L's B00 for #£.95! Smmples 15¢, Colourcard Box 326
Tapangs CA 90280

Q8Ls - Dime or your Eresent card brings samples Alkanpring,
Box 3494, Scottsdale AL 85257,

RUBBER stamps, 51.75 includes postage, NJ residents add tax.
Clints Radio, W20$DO. 32 Cumberland Ave, Verona NJ 07044,

&S‘»le eaaalg 454:1{:});321&8 36e. Ritz Print Shop, BBLO Detrolt Ave,
evelan

200 TWO color 5Ls $5.20, stamp for samples, Mark,
B 2T Ay W et & 92258,

HAMFESTERS 391k hamfest and picnie, Sundair Avpgust 12,
1973, Santa Fe Park, 91st and Wolf Road, Willow Sg{rintg:,
1linois, southwest of Chicage. Eixhibits for OMz and X¥ e,
famoux swuppers row. Informatlon contact John Rajger KIDRE,
#9149 Goltview, Crland Park [L, 60462, Tickeis write Joseph
Paradyla WASIWU, 6701 So. Californin Ave. Chicago 1L 60629,

FINDLAY anoual bhamfest, Riverside Park. Findlay Ohio,
Sundgy Sept. 9, Advance denntion tickets 81 from C. Foltz
WRUN -W.Hobart, ¥Findlay (/H 45840

GREATER Indianapolis hamiest August 12, 1973, Gas Co.
yecteational area 2 miles east of Emerson Ave. an Thompson Rd.,
P.O.Box 19449, Indianapolis TN 46219,

CANADIANS free surplus paris catalog, Etfco, Box 741,
Montresl.

WARREN Hamfegt, largest family style hamfest in east. Sunday
Augusé 19th, @ famous Yaokee Luke Park, Giant fleamarket,
%m&i% , plenicking, all free. QSL W8VTD, Box 809, Warren

CAPE Cod's fabulows Hysanis! N.X. ARRL Convention
s?tember 29 and 30. ea market, seminars, fm, S8TV,
NEDXCC, AMsat, YL trips, 2 pools, golf, beaches, saiting, Eaxl
'Ialzrclizrsenstmﬂon £3. W12Q4Q, 17 Barmes Ave,, Eust Boston, M

MIX pleasure with pleasure, 1973 Hamburg international
hamfest on Sept, 15 only 45 minutes from fabulous Niagara
F. parking for weekend only $2.50 with hnok-ug.
Details: Valerie Orgera K2EQC, 187 Main, Hamburg NY 14075,

HAMFEST: July 1st, Harrisburg Kadio Amateurs Club. Indian
Echo Caverns heiween Harrisburg und Hetshey off Route
432-3%2. Registeation 10 AM $2 ai the door. For info W3IXQ,
824 N, Front $t., Wormlesburg PA 17043.

CASH paid for vour unused tubes and good ham and conimercial
egquipment. Send list to Barry, W2Ll~ﬁ. Barry Electronics, 512
Broadway, NY NY 10012,

CALL Toll-free: (800) I327-7749. Ash for Bob Hotfman (Jaro
Electronies Corp.) We buy all types of tubes. Top prices peid %9'
Varian, Eimae, Amperex. Addresy; 412, 27th Sireet, Ovlando FL,
32808, In Florida eall colleet (305) 843-95561.

WANTED: An opportunity {o quote your ham needs, 34 years a

ham genr dealer.” Coliing, Drake, %nlaxg Tempo, Kenwood,

Ten-Tec, Hy-Gain, and sl others. Also & 5.000_inventnry used
ear, Request list, Chuek, WBUCG:, Electrnonic Distdbuters, [ng,
960 Peck St., Muskegon ML 40447, Tel: 616-726-3198

HAM ticke: - Amateur radio license course for Noviee, General,
Advanced, Extra Class, Write for information, Clayton Radio Co.
220 Mira Mar Av. Long Beach CA 20803,

SPIDERS for boomless quads. Helisre welded aluminum, Al'
A 1339 So. Washington St , Kennewick WA 99338

DELMARVA Hamfest, Atupust 189, 1973, Harrington
Fairgrounds. Registration fee 82 advance, $3 at the gate. For
information write Delmarva Hamfest, Inc., Route 2 Box 90,
Laurel DE 19968,

GREATER Washington DC area Foundation for Amateur Radio
offers an information hospitality service, Special consideration s
ven to visiting forelgn amateurs and a volunteer staff of
n, ts is available, Contart Hospitality Chairman Bill Parrott,
WAURL, BB48 Georgetown Pike, Mclean VA 232101, Fhone
{70%) 893-3383 between 8 AM and 8 PM,

FOUNDATION for Amateur Radio annual hamiest Sunday 21
October 1973 at Geithersburg Maryland Fargrounds.

VERY in-ter-est—ing! Next 6 biz issues 1, **The Ham Tradey,”
Sycamuore IL 8017

TRANSFORMERS rewoung, Jess Price, WACLJ, 507 Raehn,
Orlando FL 32806

OFFER 310 for Hadic News June 1919, Electrical Expetimenter
May 181 3. Wayne Nelsan, Conenrd Nt! 28925,

KLEINSCHMIDT Manuals, Mite K8R. Telefvpewriter sl,}%plies.
gears, parts, toroids. SASE list. Typetronics, Box BB73, ¥t
L‘augﬁrdnle FI, 33310, W4ANYF. TTeleprintronics, manusals
ought,

ANTIQUE Wireless Assoclation anpuel historfeal sadio
conference with programming for old time operators, historians
and collectors. Sept. 8, Canandaigua NY, Write W2QY or K2WW,

NQVICES: Need help for General ficket? Complete recorded
audiowvisual theury instruetion, Easy, no electronic background
neresgary. Write for free information, Amateur License, PO Box
6018, Norfolk VA 23508,




TELETYPE machines by Kleinschmidt, Page printer with power
supply, as received fram govt, — $59,98; single tables, exeellent
mndition — $19 983 1335 garmter and repérf combination, as
received from govt. en., double tables ewcfllcnt with
ad Box n Tape compariments for £34.95. Each of the
above TT machines cleaned oiled, and adjusied plea.se add sdﬂ
ea, TH-8 canvertery, tral t and recelve on [7{ shift — £49,
Papex winders — 214.95 freight is callect gn all orders. Andy
Electronics, [ne, $431 Springer, Houston TX 77017,

NOVICE crystals = new fregs, 24-ly shipment. Free flyer. Nat
Stl.nnatte Flectronics, 'Tavares FI, 32778,

HAMMARLUND HQ-170; with matching speaker and mantia
3130 K-‘%JHX 207 Haystack Lane, Wilmington DE 19807, (3[)2}

Hh-\'n—{ HW-16 excellent condition plus 14 ervatals — 385, D.
Reevey 37 Templar Way, Summit NJ 07901,

FOR SALE: Hallicrafter SR400A, BOO-watt transceiver with
b]ower P3500 ucngowex mpplv HA20 DX adnpter wlth remotc
SW ridge. £pel Cashiers Cebck — %688

('harg‘es ollect, 5. tY 318 Wmdwa.td lslam(f
Cleatwater Fis 33515 Phnne (31 4470278,

WANTED SB401, any condition, gve full details. Vi';'tnr Schorn,
Route 5, Box 3288, Florence Al

GONSET cnmmunlcator TI! 2 metem 8100, Gonset 3063 %
meter pawer amp :7 ge $180, Matoroln PBQBA("
with N rnds 9?94 3419 sn% Hen:h HX20 8110, HR20 87 5
HP20 Huscler A0-10 meoblle antennax m,
mount :35. puckage B. You pay shipping W3PNY, HbUSA
3bth St., Log Alamos

M 87544,
WANTED: tubes, iransisto; £QU
Bernaxd (m!dstem, W2ZMNP, rB‘En: gﬁ

WY 10013

ment, what have you?
Canal Station, New York

CLEGG Zeus, intercepior B and alt-hander perfect — 260
W2IRQ, T8-20, 74 5t.. Braoklyn NY 11327, (112) 456-7755.

SELL Colling EWM 2-A, mint, with 516 F2 dc supply, PM-2 ac
supply, 3128-4 console mobile mount, cables and menuals,
compléte - 8900, Packa age onlv. W. E. Betiig, 33 Offutt Rd.,
Bedford MA 01730, (bl'.‘) 2T4-6171

DRAKE 2B receiver with 2RQ speaker, @ mulitiplier and 100 ke,
crystal  calibrator in E ood working condition — Bid
aélizztfﬁaii WAZBIG 38-B7 75 5t., Woodhaven NY 11421 (212)

FOR SALE: Halliceafters S$M-146  teceiver, and HIT-46
transmitter, Receiver hag @il  ten-meter crysl and
crystal-atéice’ filters for both ssb and cw, Transmitter has one
ten-meter stal, und needs three more, L,rystal filter 3%
sideband peneration — 31 35 for each unl:! g '.‘m
firm. You pay shipping. B. [.. Gale, WB2'TFN, (212} 255 -691 2,

PREPARE for ham exams! Use Posl-Check, (h-lgin.nl expert]
devised, muliiple-choice ques-tlom and diagrams covenng a
areas tested in FOC exams, Keyed answers, explanations, [BM
sheets tor selr-testmi. General Class %445, Advanced ©
§45 , Extra Class $4.78, Each applies to ity swn class only,

irst class mailing included, Add 28c Ener eopy for air mail. Send
c¢heek o maoney oxder to Fosl-Check, P.O. Box 3564, Urbandale,
Pes Moines (A 50322

WANTED CR200E, HQL30AX, state condition and your lowest
price. John Washowlitz, 85-30 73 St., dnckson His NV 11373,

DAH-DITTER Eleetronic keyer. Self completing ac supply,
sidetone nscllla tor, cgeﬂkar b to 40 wpm, many other [eatires
Wired %44.95. Electranics, 6835 Sunnybrook, NE,
Atlanta GA SUJZB

WIHELESS sets, t3, catalol hi, traded. Laverty, 2814
Gonevs Se BT, Beg Hoboe T oR2 b

WANTED: Awmerican cur rachos 1930-BY,  Not necesaarily
working, Carl Huether, Hobbs Hoad, Pelbam NH 03076,

COLLINS S-line 7581, 3281, 30L1, 516F-2, mint — &1,0k)y
PM-2 pjs, CC-2 case, 18081 antenga"tune : Kenwood TS611

GREENE Center Insulators, with or without Balun — A tou h
number to beat, Free flier Kaufman lbdustries, Box 817
HBeeds Ferry, NH 03054,

HALLICRAF‘TE}H.S‘ SXIOIA H"I‘32A.

absolute mint eond,,

2]
transcenvey ext, VFO, spk 3 §200. WEBALVE/B, with manuals, m WAZBZF, 118 Palisade
$05 Rua Da Matta, San Rn‘t‘rﬂl::io TK TRAZ2. (5$131 694-5479, ’d., Ehzabeth NJ' 07203. (201 935 0424 o

watts, 146,28-88, 1b-’!5 34-84, -‘EHGVAH‘: Witnesses Box Bllis

erpsog Model A 2 m fm &
P4-04, 3478, See Recent
WALDAR, Bill Hazard, 373
23235, (703Y S12-418

FOR SALF: Halliceafters SX-100 with speaker new tuhes.

dobnson Vahant with new finals will ship IR expense, price —

%125 each, reason for sellmag west transcelve. Harold ‘l‘ullmun.
352, Evansville WY 82638,

SELLING: Heath DX-50B, HR-10B with calibrator
HG=10B. All ih excellent condition with man 217(5 R
sip. Seott Salsk, 1217 Homne St., St. et T

HEA'I‘H SB10 — 54 Ywan 250 w}ll'l Ko =— B8 TV2 — %189
88610 — §14: HO13' — 59 H.Ab transverter — ¥70; CE20
w468 VFO mint condl 6. b ase for list. John Rakstys.
18 Hilferest Ter., Linden N.l 07036 (2017 486-d917.

WANTED: 4:1 reducuon knob for ThA4, W1GRE, 226 Main St.,
Newington CT 06111,

WANT: Colling MM-2 boom mikejearphone, State price and
u:mdauon. John H. Deni, 1235 Milano Drive, Naples FL 33940,

$1X meter Koight TR-106 transceiver, nnmplete éust budlt — $65.
KZRYE, 5 Partridge Lane, Huntington NY 117

g:NTED. BX-146, spkr, HA-19. W4BTZ, Box 52701, Atlanta

uip QST det., 1971 140
3 ‘zaxtord Rrd., Rlchmon VA

%. ].ED Lagoon Rd bE Wm Haven r!‘.. 33880 or call

(81 3)

SPEECH amplifier for Heath 58400 and SK4OT plufwin madul N

No wirthg necessary — just plugs in = engy to instail. g
14.50 plos gt ge, Ameriran Sales Company, 5358 F oris
rive, Swartz Creelt M1 45473,

DXers: Tri-ex TM370 Sky needle ant. (70 ft) complete wiwork

platrorm rotator cas: bly, ladder and tiftlng gin pole

1278, elison M34B, Letement fnl stz: 40M beard $190.
r%u Rotobrake w.'contml b?a.d $135, Spare FHy-gain

mt rake w/o cantrnl head § n Kogera SHOG, 2304
5. Knoll Top, Union 1L 60180. 'I'el' (81 15) B23-44585.

TEXAS hams. the Texax slow speed ow traffic nef is pow
I,"‘““’;‘f every Saturday and Sunday evening at 0200 GMT,
z. T'heé net iz fov all Texax hams who wish to familiarize
themselves with cw net procedures at & moderate to slow rw
Tate, QNI and jum the net, Hm McCarthy WHSDEEK, Temp. Net
mana

SIGNAL;ONE, Alpha Seveniy, new and wused, Also Colling,
Tempo, Kenwood, Hallieral ters, Prake, HRegency, Hygam,
Mosley, ste. A real ham siore with complete service department.
one of the few left. Write or call Douglas Etectronics, WEGEL,
1118 So, Staples 8§t , Corpus Christi TX 78404,

HaM Hawnh. Maul oceanfront three bedioam two bs.th luxu.ry

TA3E Jr heam, Alliance rntm-. 30-fooi towsr — 585 l.utnplete‘
Fica 460 nco?{e — $b55, Henth Q Multiplier - %5; BC 348 with
eath Audl,o VIV

ACPS — 315 - $18; Solar caparcitar analyser
- 1 Agoxme desk mike — s-!.. Prefer pickup or you ship, Madt
Ezgert R Lafayetie NJ 07848,

COMPLETE % mtr, station, Clegg 22er, mike, Squalo and B
Wheel antennas, Many nther parts and accessories, Also V!
Model 726 mobo tape xecorder. All gear in mint condition. Must
sell — best offer, Timothy Stewart, 168 W 705 Mockingbird Lane,
Hinsdale 1, B0521, (312) 986-115%,

HEATHE(T HW-12, HWS2, both — $100. K4WNQ. Box 98,
Marshatvilic GA 31057,

SALE: Henth SB-]OJI(:W filter. kactnw cheched and aligned,
HBP-234, SB-6 HM-15, HyGain 13AVY, Supen‘x phonez. All
Ten-Tee RX-E0]
xove, Many exiras — $6'75 iakes

Coconut Dr., Commack NY 10725

R-3904 (serial No, 1830), clean — $425; Hy-t."m.n Model 181—1’1‘

;’:10 -80 meters) vertical anfennn, you dismantle and haul — R125;

eegnphezs‘ typewriter — Royal, clean — £50) 1920% [.C.

ewriter, ¢lean — 830; eomplete Morse tlandline)

t=iesraph set. 50+ vears old (key, relay, soander, 3-arm resonatox
gtand) rure item for the shack —- $180;

\ess than 6 mon. ald.. algn Ameeco AC-1, 2 mtr,

. dohn’ Pavane, wuziBP 18

5 H precxsion Z24-hour dial

seconds pendulum rlork with one second and thirty second
uises, opk case — $4256, All the above FORB Portland, Oregon,
YATREE, 607 $E Andover Pt Portland OR 97203,

(‘()MPUTFR Logic ttodules (not [C%) 2c cach. Sase for list,

KSBCQ, 5114 Geneva, Friendswaod TX 77846,

SACRItFICE $478; Drake TR4C 1 d ext i
Warran - 3 Drake pwy supply and externn
VFO 4 nmnths old malke utter. Groing Wik, P‘gom Webb, PO,
Box 6, Morganton NC 238

FHR SALE: 100 alr steren headfhnnpx. American made, low Z
— §5 per pair, H 0 Box 474, Port Huererne CA 93041,

FOR SALE: 4 EL ant. HiGiain vf amp.: Gonset 1132 converter.
2l 6 meters, 11 FL apt. comverter for # meters. Lip filter, BO
812D recvy & megoy Hest offer, Swan 25 noise gilancer, ac &
&= suppiies & DLI104 mike — $350. Kz.n’z 666-#529, LI N

— new Swan Mark 1L Linear and supply with

ment Ior rent by week or month completely
fumished piis Vaesn, THEDXK and mctomabie. KOOE Boy
218, Carme] Valley CA 93924,

MANUALS for most ham 5“' made last 25 years, Send snge for
guote. Y(JJK, Hobby Industry, Box 864, Council Bluffs 1A

WANT to bu‘zl Barker & Williamson madel 1,PA-MU matchin
unit for BEW kilowatt gounded grid linear amplifier medi
LPA-1, will buy entlre l A-1 if necessary to obiein the tuned
imput civeuit. Cacter I, W4JUE, 3237 Landeon §t.,
Lynchburg VA 2450h3.

WANTED for cash: Sideband Engineers model bB3-DCP lm erter
m"gz‘gré'ia wntetconnecting cable, WGDVZ, Hox 478, Otiumura

BW-100 with Swan dial, HP23, HP13, gmo Want 2 mtr im
wevr, K1DIK, 84 Langholm, Nashua N8 03060,

DRE‘.SS up your shack! Your calf letters enpuved in hlack,
feak, mahogany, or walnui plastie — please kp emt&
belt‘dﬁck back for ghack or ng mn“ntini ﬂ" Eastmi
%2 78, Select gold or silver finish desk n]d r. 51.50 extra.
Y. idents add 7% 2aley tay, WA2

e
OLP, Engraved Sign Co.
14 Fve Lane, !.Mt.tnwn NY 11156

COMPLETE stahon $525 firm oy separate ay ligted. HT37 2185,
SXiOlA %155, HAZ with g 125, home brew linear (matches
HT37 1000 watts{ %100, D104 815 ohnsmx matchbox twa 1}
element 2mir collinears with stacking kif 325, Will not sell
w nrate hefore chance to sell complete. Mgo bave back issues of
m 1926 up, most com fote send sase for list. Wouid

grefer to sell compléte, Write R1VNE, Tom, 232 Lockwood St
ellows Falls VT or call days (802) 254-9988 (402) 462-4209.

HEATH HW-124 with HP-23A & valihrhtor w 125 eath
HW-16 and HG-10 V cnmg:lete 31 10‘ Hallierpiters hx-lo:l
reve With apley $11 xmity. Franklin Bavy, 39
Third 8¢,, Frenchtown NJ ossis. (201) 99&-444’7.

THE ideal Novice transmitter — Heath HX-20, BU watts cw &
gsb, built-in VFOD -- very stable and easy to tune — will drive a
iinény — ;mo with powe su;a:ly £75 without Ala a Hewlett
Packarxd VTVM hu holm, Box 21486, Concord
A vadbal. Ph.on.e (418) 825-1320,




GE Degkmate base-station, 100-watt outpui, blower cooled,
cel and remnte control, private lne tone — $3958: GE-T1 table
top base, G(-watt outpui, Hke new — $3 25- either of abaove
available 50 Me, or 146 Me. Would make xclnt repeaters, Duat
iend-end revrs, add §25, multi-fupction remate con n] add 835
z-mmt GV's with nceessories, S8 CE-20A
QT-1, clesn unaltered, $85; new F‘u:mc 4(3}( Bl 1,'2 Snce
-~ s b mint, upaiteyed DWS-1, new 4C0X2608B’s — $495. 1
power pJnm: se:lf-contamrd rnE‘tPer jeep engine, 1652 hrs. slnce
- $90k; HW-32 = $79: Climbers belt, lilke new — $35,
WQDSV Box 87, Webster Wi, BARGE

FOR SALE: 400-watt cw and am transmitter, enclosed tack

g:\’nel on rollers triodes T-55' in final, plug-n :ml.s most bands,
ilt-in antenns tuning. Triptett meters {1} in wajor chreuite,

Power supplies 100D-volt und 1500-volt at BOU mA, overlond

relay in final, Budtrm stope, Kenyon transformers throughout —

$360 cash an gr Harpld Gelse, K4FJS, 9870 bbth Way
Morth, Pmellns !’a:k °1: 33566,

WILL, trade Kodak [nstamaiic Reflex with three lenses for
Hammarlund ISOA (617Y874-9162, Fred Bopp, 1 Shaw 5t., Fall
River MA 0272 B

DEARKE 2-NT, excellent condltion -- 10; Hammarlung
HQ-170C, good eondition ~ g150; both — 3250 Perfeet Maviee
rig Steve Lane, WB4AVEG, 210 Robin Koad, Rusself KY 41169,

WILL consider trade of your Drake 2- (, for my Drbke MI-2.
EYBDHD, 1005 Wilson, Wheaton EL 68018

VAR[A(,-S. 110V)28A — 848 !'J.OV Z0A — $20; 220V/8A —
816; Microflex evcle timers — §8; HPHODR frequen meter —
550 HP50B6A aptical tachometer — 925, Trammet], 1507 White
Oalc'Ct., Martinsville VA 24112,

FOR SALE: CXTA thh 4()0 Hz cw filier, mnint, manual
two BO72 tubes ~ $14 plus Ehi(}?m% John Hipp, P.O.
431 New Milford CT 0b77é Tel. (2 454-39356 anytime.

REWARD: information for recovery of stolen Yaesu w-m
nB2312279/ew, 1.8 MHz, ency HR-2 s ol 03-0203 GF,
216 Valleyerest Bivd., Annanc%ale VA 22002, (703) "‘vﬁl) 5229

SELL: Heath '#BSDUSIMDI — $500; Haath $B620 — $80; Drake
W4 wattmeter — $40) Hea h HD15 phone patch $20;
Electrovoice B3R mike — $96; Mosley TA. ~- §60, Howie
Haftel, 21 Infield Lane, Matawan NJ 07747, ().01) BEG-00GC.

NEW statiph complete — all 5 mos. old: Colling KWM-2 — S0LI
linear 31ZB4 station cont. B16-F/w cab. — MN-200d D 104 milu
-~ Waters 1000-watt dumroy load wattmeter Lne

munuals ~ $2200. T.A. Clemente, Call (914} 246- 7331 N Y.

collert,

HOOSIER Elactronics — Your ham headgtlariers i ine heart of
the Midwest where only the finest amateur equipment is sold,
Individual, personal service by experienced and active haths.
Fut.tury-nuthonzed denlers for Re ency. Genave Drake,
Standard, Cleg, Ten-'l‘pr. Renwood, . Midland, Galaxy,
Hy-Gain, Cush Maosley, Ham-M, Hus e'r. plus many mote.
Orders for m-sr.ock merchan;hse shipped the sarm- r.lady Write or
Lail mdav for our guote and tr out pPrao friendly Hoosier
<. Hoosier Elecironies, R % 463, Terxe Haute (N

1-1'502. (B12) 894-2397.
SELL: Loudenboomer amp 3-2007, thh£ .5, — $228: Ran;er L
$70; Knight T-G0 — 835: Halliceafters SK140 with BOWA am

£55, all very good ar hetter and u:ah mammJ Cu.-. cmft S ele

5 mir beam with 75-f. coa rela ;
WA-J-DCPJB 105 Cronkhite, I)armlle 1L b‘l 832. (21'7} 443 0845,

NEW FM-2TB Clegg with new Cle hﬁ[ ac supply, with warranty
and manual in new earton; Drake 2F complete with popular
xtals ac & doc power curds supplu'd in_ néw comndition, for
information call or write, M. rsley 2242 Stevens Avenue,
Kalamazoo MI 350038, Phone [Mﬂ) 348-8838,

SBE-33 ssb xcvr, BO-1b mixs, 135 wis, ac pwr sup})ly & speaker
bum-m \Tth m:ke‘ meiual, n orl?nal carton — 5120 or best

ARG, BB Hillslde Ave, West Caldwell NJ
07006 (201] 228 -4434,

Y AESU: Wanted FV-4008 exr.emal VF‘(‘I 8.4 to 8,9 MHz model.
Sell Heath 3B-310 rovr., w/SBH00 spkr, manual, abl filters,
fneludes 21 MH? convetsion -- $200. [ ship eny 48 states.
WHRRBOL, 19461 Burns, Ypsilanti MY 48197,

ANTENRAS — thostey MPE3, S-lement t‘n‘nanﬂ henim = $603
Hy~Gain 12AVQ with roof mount — %30; Hy-Gain Hyguad
w hich has sutfered a smash, has 3 or 4 tubing sections damaged
ZB60, WAZBSI, Box 2323, South Hackensack, NJ 07606,

WANT to buy Colling KWM-2 with ac supply or cnmplete s- lme
alse want 30L-1 or 30Ba, Must be clean and 6) ced g
géc;_!axd Schark, 317 North Ferry, Ottumwa [A 62501, Ph. (b13)

TRY]NG to restore Crosley Trirdyn 3R3 adepi? Ansne’nl Model
Help amy, advice? Thanks, WAQUGE, 601 8. Dodson,
[ER T vt

DRAK%‘. R-4 &, T-4%, AC-3, WS4, pood condition — 3440 Jim
enseit, ICTRAG, 1548 South 'I24 Esat, Orem UT B4057T,
RS R LAy

DRAKE T4XB. R4B, Al4, M54, Bxcelient inside and ont — not
o serateh. Original cartons. | shrp — sTBD. Finley, KGSNT{4,
T47TB Lakeside , Robins AFB GA 31008,

SWAN 260 with ae, fir power {g\y used a3 spure base station
Hgtvf $275. FOR WeDW, R. Box &7A, Worthington IN

COLLINS Sdine for sele. Send sase &xr full details. KIGEQ,
4229 FEsiates Court, Allison Park PA 151

FOR SALE: (4)RTESGRC transceivers and (8)PPIOOGR 24 V
de power supplies for $200 or $56 for itranscefver and two
supplies, Shipping extira, Crystal controlled 20-28 pe,, fm voice,
Tested ok, excellent eondition, buay all get manuals free. Ted, 8
Kenwood, Baltimore MD 21228,

WANTED: Instructograph or automatic code ‘pmcttt‘e machine,
WOZVY, Catlin, 1799 Alcan Dirive, Menasha Wi 544

SWAP HBR-13C recciver and cash for heavy-duty Llinear.
BRHZL.

FQENSON Vuu!\ i Ldeal WNoavice
transmitier wi 'y — §110, Ninan, 1720 Brooklyn Ave , Los
Angeles CA 9003? (213} 269 9131.

WANTED: RX-2 or HX-] spemn[ VEQ., WHSUNT, 2025
(.ambridge. Cardiff CA 92007

DRAKE 28 and ZBQ. mint r-uﬂdﬂ.lon, DXBDB. prof?ssmnal Job.
Walter Hughes. N x 376 South Beacon Blvd, Sound
Beach Long Isiu.nd NY 1 1789 Phnnn- (218} 744-8064.

TRADE: HVE (1) 4-1000 (23 4-400 (4) 4250, Want: Ten-Tec
I;%HMPMS or BW-7. WB4RBK, 114 Havren $t., McMinnvilie TN

Ran eu (I with manual,

FOR SALE: (or tradP) Galaxy R530 gen. cov., freq. synthesized
receiver, like new, extra filtef, manual, o nal carton — $5256;
"ETL-‘} BTTY eonverter, castom pa“e! i fentures plus $150,
18-101/1B-102 Heath tounte éscaler (Have been used at 220
MHz) — $200, K3NG\.’ 268496 W, Six Mite, Detroit M1 48240,

CLEGG Mark [E — 22er, 2 weter. used approx. 6 hrs, complede
with instruction bogk and in oripinal carton, firm — $200; Heath
GRTEK, just returned from Heath — perfect, firm « §70, KZHAM,
Swedgnl, (212) Bir4-5808,

AUTIVE hams — monibly mailer of reconditioned and new
%ui;ment speclals, Sell, buy, trade. Write: Assorciated Radio,
Cohser, (Overland Park KS 66204,

W.ANTED 4 RTTY madels in good condition. Tape perforator,
20-meter ham gear — needed for Youth Outreach Propram. Tax
ggduct;ble. rereipt written for value, Box 4594, Clearwater FL

SE.LL' Ha.lllcrattﬂrs SX-133
Loudspesker ~ $15,
11180 (51 6) 751-8792,

WANT: x<tel-fiter for SR4OQ 2.1 kHz, buf{ or trade
xta] f:ltpr 9 MHz i-f, bandwiith 2.4 or f) Hz. Please helf
D'l' D, Hoeriblick' 14, D753 Dettingen Gertiany.

KFOR SALE: Motorola @-meter fm handie- ta]kle with extra tubes
-- $50. WRSCR X, Box 643, Norman 0OK 73069

SELL: HalbcrahEr §X-100, Ameco CN-144 with P/S 1 power
supply ~ $ . Arthur Stangel, W2JZH, BOD W 2356th 8., New
York Ny 10463,

STANDARD SR-CE26m, xtals a.ndéam ant. sell or trade for hi
or ow gear, make offer, WIJLS, 3751 So. Nellis No. 63, Las
Vegas NV 89121,

recewver  like pew - 228,
WEB2EBVL, 7 Bowen Place, Stony Brook NY

QUBEX two -Llemem q:uad kit — new upopened bos. Heaih
Apnche, works well, Make offer, WA20AX, 100 Gordon Ave,,
Tumont NJ 07628, (201) 384-7031

HR-108 (,-al., excellent w 110, WNOHNA, 4623 Maples d., Ft.
Wayne IN 46816

WANTED; Coliins 200-cycle, xtal ﬁltﬂ' for 758-38. W4AFGF/Q,
12343 Jackso, Grandview MO 6

'R’I“I‘? Seh modd Ho. 19 corepiete with W.E. dual-dower aupply

125 shipping, 1- E.!et‘tmmm freq. & Shift converter

monel B Sel BTt both 850 ops & 170 cps Hiters & anuat
-~ §325 W. Kind. 4 Laverty Court, Succa Sunna NJ 7876,

REVIRED: Sr‘ll Heath Scneca VHE1 h,’ﬂ meters — Sl(l() Heath
Shawnee HW-10 G-meter tronsceiver -- oth now in
servioe manuals Frank &, Hickey. K‘ZB K, "105 Watchung
Drive, Hawthorné NJ 0TB0B.

EOR SALE Must sell immd new SighalfOne CXTA -— $1600,
Cont Lewisx Gri b Jr., Farmers State Bank, Pittsfield L
GZ"!SS {.&.l'.'} 285-219

SHACK clean out Beli3dla Panoramic adaptur 455 kH7 i-f —
£16: ¢3} Bcdbd's — 38 cach: ReAD6 — 88: H27 lares — 41
T2} Arch — §4; Bc'-:il ZHX — $15. All equi_;: works, plus tubes
Purehaser pUYS s'mggmg Mary Emersen, 3730 Rohson Neo. 1
Redwood City CA

SHR-134 2 Me. -~ 33 Me. needs work — 535 Smeca 2 and &
has frnd aemjew — $05 HyGain 2 mbr 5{8 GP - 3 4495,
'GRQZ, 1330 Curtis, Berkeley CA 94702, 141 5) 521 T34

WANTED: Swan 2708, (914) 245-1141.

mir anmp, single 4CX250, Qbu'l‘ design - 25, Bb-am
Leece-Neville, elecironic Fulat £25: mobite supply, 197
handhook — $560; xfmy J0G0 VCOT, 30 mA, 100 primary ~— §5;
~Rand Pre rog. Hx, Px. controls, cables — $16: cash ar toade
r TP mponents, KEEIM/9, 1264 E. Penn. Ave., Urbaps IL
61801 (2]'7) 367-4558,

SELL: Aeroiron BN15 2 mir. 15 W
and 340 transmit — $160. D.
Harrisburg PA 17111,

WANTED: H@l60 Hammarlund receiver. State coodition and
price, Ernest Peterson, 500 East 77 Street, New York NY 10021,

(‘ULL[NS 3640 SIN 15794, First eextified eheck for ;350.
Pickyp or shap Hailex (‘UUPC‘I‘. E2ZAMN, F. Roberts, Old Mill
Boad, Nistenuogue NY £1780,

DRAKE 20, 1 AC, 2NB, 20Q — £220; 2NT — k
(““b"%’i WA.’)E‘?,M -:.10’? ansev. ‘Austin TX 7RIBS, (512)

xmtr % taled for TG0 revr
Klingler, &#01 &, 60th St.,

UDON apd Bob® new puaranteed buys. Triex MW5H0 tower —
s%.‘:t.)‘ MWED 28 331.61; wam (‘i\‘()"?l (éa'.n) — B386; HamnM —

4 3~ g —~ §91; !
WMPR3 — £90; Belden 8211 RGR fonm coax 1"!('[“.; R448 ¢ wire
rotor cable 10c/ft; Mallory 2.5A/1000PiV Epoxy diode 28¢;
KY65 Ider — $5.96: Write s euiflc needs ncw pasel meters,
many  stock. wote Clegp 1278, zl-lallmrnfters FPM300A;

ﬁmmurd Regency, Wimano) Mldlami m ¢m; Collins and edé
eplacemnent parts stock; warranty gusranteed; shipping charges
ollect, Madison FElectronics, [508 MeKinney, Houston TX

7'0(12 (713) 224-2668,



WANTED: Drake TR-4 with AC-4, DC-4 34NB, MM-3, and
MS-"- £all Bob Christmann st %9103 471-21% 3 evenings or write:
Maple 5t., Greemwood Lake NI

SELL NCX-3; NCR-1 — 5225; KWM-1, 516F- 'l — $250. xevrs
mint, supplies VY GO, manvals, Vopaz 12 V de supply w/cables
.and adaptor, pewers cither — &50. Hustler Mt H resonators in
WO LAy, cazes, vy little used - 330, 500, Want 6000
Vf'"f' 225 Vgp?rimary transformer, bcmpland. ‘.’v MNF, 7300 E.
noth Tery, bansas Uity T 64134,

SELL: Drake R-4 — §226; T-4X — $250. Paul Loafman, 2101
South Rankin, Edmond OK 73( 34

FOR SALE: SW-3 and Gzebe LR 9. Wnnted' any treceiver by
Parkm Mfg Co.., bpeeg‘fr Radlo Corp. her old receivers and
‘patts Horvath 522-Third St., San Batanl CA 4907,

THEIT HG-10B VFO — §25; DX-60R — $49: HR-10F —
349 Knight P-2 SWR — §8; Kmight Deluxe VM — $20, all
mm WEkiPUE, 5200 Mawnnd, Fayetteville NC 28304,

WANTED: Plug-in_ coils for Nétinna.l HW-4  receiver, (.8,
Lombard, WBFUQ, 5120 Belerest, Bakersfield CA 93300,

TR4, AC4, MB4, 10 months ald, excellent — $4845, fll’m. will
shlp WA2DMF {2Z01) 795-2812,

DRAKE 2B, calibrator — §166; Eleo 723 — $28, both giﬁ
inel. mise. WBBCKI. 8913 James NE, Alhuquc.rque NM 81111

DRARE 2NT with 26 Novice atals — 890: Allied 2516 receiver
60225 Williama Wurstey, WBSIRE, 4315 N. Bell Ave,, Chicago [L

SELL: ¥C-21, ciystalled for 28-88, 34-44. See description n. 52,
E’%g}m E,}I‘ $276, postpaid. WIRU phone eveaings (203)

QST, back issues, Jan. 1935 to June 1\538 bo
ol lumm-s, ey eblent. Sin, le_q.b éﬁ Nov. Jdan.. Feb., March
1827, Best offer. WABENE, 318 Karcn, bmyente LA 70501,

AKE T4 reciter — $200; Heaf.h SH220 L:near—$2'15 Ameco
’i"K62 tmnsmltter ami 631 FO — §1uQ; Latayette HAZS0
HamBand n good condition. Philip
Schwebler, WQGLG 4536 N 50 St Milwaukee W1 53218,

angd 6 month

‘XFLL!NEE MSGE — must clear out shack by July firsi. Includes
Yaesu Musen ssh line, fra RTTY, and test equipment. Sase for
list. KEZ‘; S .hm 'l.ay]m-. £.0. Box 440, Milwaukee Wl 53201,

DRAEKF ®R-48, M5-4 mint, or cartong — B350, uQ,
t:em-ge Desseri, it 3, Box 22K, Paxkershura WV 25101 (304)

ALL Heath}uu pmt’essmnally crafted, laboratory nllilfn :L
uneytvocally guarantecd, Write for immedipte quota.tlon. qu
Watkins, WBE.I- JB, 1107 G\llette Dr., Little Rock AR T

FOR SALE: Drake K4A, 14X, AC4, and MS4, Reconditioped 8
it aths %,ﬁ" Asking $526, Alvin Schmitt, 147 Brentwood Blvd.,
Bulport §9501. (601) B96-4062,

HOSS Trader Ed Moory sayg he will not be 2ndersold on bash
dealg! Shop around for your hest price and then eall ox write the
“HOSS™ before vou buy! New Regency HR-2B two-rmeter fm
transceiver, Ih watls amaleur nPt — $2208; Demo Drake TR- 4
3475. new demo '[;4—3 e E590: new aonaet 2 kW linear, re|

81 - §334; new Rohn 50 ft, heavy-duty ml ou.-r
tower, m-epmd = $265; hew Maosley t“ir33 and demo Ham-M

£215 used [ mmem Deyip Ham-M - $EY; T4A-KR =
ss:ss 114 B - £130; P ATS, mint KWH-2 — BG00: 324-8
649; FPM-30 ; Moury leetronics Co, P.O. Bex BGE,

- &
DeWitt AR 71042. Tel: (501} 946-2820.

HY-Gain TH-2 ME3 excellent condition — 8%3,94%: Hy-Gain
blod, 23 Z-meter - SS 9% 8 134 2-32 MHz genemi COVETRES
%ﬂeecls work) — $39.95, Ameco U220, WoRYZ, 1330

urtes, Rerkeley LA 94‘702. (415) H26-TA45,

NATIONAL NC3I00 with speakcer and 2-meter converter — 3130
National FFS veceiver no speaker or power mgg[s tnake of‘fﬂ-.
Johnsan 27Bh-watt Matchhoy with coup!er-—- Colling 81081
CW exciter -~ $55; Baldwin “C" phones, mige, old tubes,
orystals, transformers, Lhnkﬂb capacitors, meters ete. mags,
czllbooks, handbooks, other Yeations, some old, Sase for lsi.
Cannot ship NC300O or 31081 but will meet you witkin 75 miles,
Horace B, Goss, W1AR, Crosstrees Hill, Fssex CT 06426,

FOR SALE; HW-101, AP-23A, mint cr:mdmnn WALNZE, Jerry
Do¥sky, 348 Gray Road, Faimouth ME 04105,

FOR SALE: Drake TR-3, de
speakey, mobile mouni — $410, Randal] Hurg, WBGJL A, 133 N,
Swall DY., L A. CA 90048, (2135 271-15TR,

FOR SALE my huge collection of radio building parts. includes
antique $-drawer cabinet, §-foot bench with large ctrnwezs. anr,l
upper shelves, every space s fidl! Lols of meters, dials, ubes,
transistors, rhmel. tmn.sfmmm. chokes, »w:tchﬁs, sackets,
capacitors of all ¢ resistors, codles of hardware and you
nnme it Pick-up t.ruck load for 3150 WALIWY,

(xﬂNSE'I‘ (328 = {il-meter transceiver, mint — 5100, Latavette
tO-meter t¥ansceiver — £35; Clegs D9er, 6 meters — 8652 Atipex
7600 zolor viden tape recorder — $HG0, WB2GKF‘ Stan
Nuzimek, 506 Mount Prospect Avenue, Cliffon NJ 07012,

SELL: Hammagund HQ180C — 8200 .lohnsrm Valiant — $200;
ot _best offer, SBoth perfect conddition. Fred Scinpman, K4JXZ
P.CY, Box T49, Florence 5C 29501,

....... \d “extra crystais for full 160-10

ower supply, imike, antenna,

FO'R SALI:. R4A with s
3250 <813} 86 4602 WE4KUR, 8412 Woodbrier,
ampa FL 236

FOR SALE: Hammariund HQ-1104 -~ smo Galaxy V- k250;
Phatos on uesh, shipping paid. Nu, % (Colonial Village,
Brnokmg; 51 87006,

HEATH DX-608, Realistic DX-160A, Globe VFQ, Ten-Ven
(Agdé%zlsiter. bpeaktr = 81T5. WN GQI’J'H 43-812 Kms 5t., Indio

SELL: ital bynthemw. MFA-2, R, P, Flectronics, 5ew, never
c-on'm‘.'(:te(;n 00, PP, Latourell, W61G T360 W. 87 St., Los
Angeles CA 9004":.

Pl" Boards, cw Lime identifier — 3] 2.50, R'I'TY speed cnnvarter
- b, TT detndex — $6,507 300 M2 décade scaler — $1,95. Au
hoards sent PPD & ril!ed. Maty athers avmlable. Charles R
Sempirek, K§WDC, Rt. , Box 1, Bellaire O 4390

DREAM TH for sale by owner. Deluxe home on three
landscaped acres, surrouinded by farmland, yvet ten minttes from
super shopping center, one hour to dewntown Chicago und
asirports, Fully eqmpped shack, 120 ft. tower, big beams rotator,
cubles, 86 foot poles, Three bedrooms, dining and ltving ranms
stomne flreplace. tamily rnn'm with set bar. sement, 20 0
heated concrets &)001 3 X 26 garage — £75,000. KGC8M, Rt,
Oee, Manee 11, 6

SIGNATOne: Mmt OX'I'A - 51255. new [ast series — $1896,
full wartaniy. trade. Rad Box &2h, Springfield N
3T172, (615} SSSRTS, Sais (6107 BEABE4T

KENWQOD TS-6118 with power supply, sutronie kever, mak
TYL filters, SWR bridge, ‘dummy antenna B0 firm,
Lm,.rmi:gg}swmﬂ’l{. 851 IMamond, Laguna Bench 92651, (’1'14)

MINT Hapmarlund HQ-ETOC with manual — $125: solid- sta.te
Realistic DX-160A :'Poelver perfect -- $T5, Hobert Dial Rt. 1,
Box 63, Bizgs CA 95917

WANTED: T tor Jul [947. state price .0, Pattiton, Hox
FEVRE BRS¢ °

SFLL: 2 C.E. 202 with vm one — §50, one — 15, WOPQP,
Rox 128 Valley NE G064,

SELL: Galaxy GT550, power supply-spezker, VOX, ealibrator
Like vew with only 5 tntal opemr.mg houts! Also Waters Kﬁru
atic mise, fine dest eqtt’nnment Priced to mave fast! Write W, .
#2588 Brittany Place, Pittshurgh PA 15237 fnr phcu and ligt,

DRAKE 2C xtal ealb, with 2C and Drake ENT xmir — $292, like
giw] sl\élggaddress 12 Bart Burne, 1725 Wyoming Ave , Scratiton

COLLEGE bound — musi sel.!” Heathlit HW-100 xevy wlpower
supply; Pake 2B revr; Johnson Matchbox, All mint condx!
Packaye deal - 5405. WBI[TO (51 6) 681-0983,

CLEANING shack Haflicraiters HT-37 transmitter — 40
HT-41 linear — $140: Johnson Haoger [ with P’I‘T $80O; hi
R=100A receiver with crystal calibrator, spegker, S-meter — $50,
All unitg in guud operatin, cundxtion with man! . Yaou Day
shjp?‘lﬂ& Bill Short, WB2USK, 104 Cammot Lane. Fayvetteville

3 EE (315}63'1 6545,

HF:,(.-ULATLD Vartable de voltage supply, output adjusteble
from 2 to 12 volis, rurrent limited at one amp npple only LU
wmy p-p! kit — $29.95, assembled — $31.95. includes metal
cabinet. Add $2 siupping, Mene xbaCk guarmtee T&F
Electronics, Box 21864, HwPrviPw MI 48194

HEATH HX-30 plus 144 8c, heterodyne umit and AE and 2
meter amplifier using a 4)(150 cnm?qlete packa £115, Wil
Power, 36 Sunset Ave., W, Trenton NJ OB&28. 5509] 332-'!956

l)UMMY Ioad guod up to 500 W PEP 62 ohm compleie w/ oil —
87 .94; trausceiver - $90, Wanied VF(Q SWR bridge
keyer and padrsle Matchbox phone Patch Blowkey relays. John
Kukstys, 18 Hillerest Terx., Linden NJ 07

SELL: SBE-34, wmie, Vox tal-mlb —_ ¥230; Gladding-25
ac-supply, many x 322 vy Brude TIS 97 Saint
stephen $Sireet, anton MA 02115 EGl?J 261-3261,

WANTER: Colling 3251 wmir with 516F2 mu:ct be mmtr Puul
Lapetz. 701 Bubbling Well Drive, (Fliendore CA 91

Prog-Line 30-watt mobile, sstr supply, 12 xmir cses with 94, BE,
Vb Ah, G4 28, 28,18 xtals 4 revr th G4, £k 76, 82 real!

3 IR OGS Wil
20" mse, clenn and extmmely relable - saoo- h'og Eine
cuge - K1EIM/{9, 4 E. Pennsylvanta Ave Uithana 1L

$140,
61801, (21'1’) .55'? 4558,

220 Me, fm, TRO-8, reeeiver, transmittey 5W oui; power
amplifier 7h W out., 4+ X 150; including 117 V power supplies,
e & setr are t'onverted P, A‘ need eavity extension = £100,
Delivery 50 M o FOR, k X, Warren Hording, 23 Richards
Rd., Southboraugh MA O 772,

WANTED: Multiturn mductox tuning knob for {olling 1408-1.
Fnt:re mpclmrusm (,knob plato) from KWS-1 would also work.
Plea; advising 0 CWO Paul M. Anton, HLBVE, H &
Hd 4111 Slg ((:!:.MS) A D si-‘ %4&3

SE LL. Ywnn Ssrgnet maodel 260 — 2270, plus s ing. Herb
Smith, WEAIU, 3109% Pinetree Rd., C weiang OH 4£1p24 Phone
1216) B3T-H484.

SALE: HQ-1TD — §100; Apache with ssb adt — 100 4-1000A
%_;04%(]00 A socket — 358 WARZRZE, Box 189, Westfield Nl

NEED #cCA 9861, 7,500 volt transformer to restote ‘l§40
TE%]ZO TV, Horpee Brokaw, W2ZACC, Meshanir Stotion NJ

TRANSMATCH Junior Millen — $60 new — .‘nm({:san mnde! 280
wavemeter & modwation indicator coils 10-§ 1%
g’!zuatu‘l;)g‘ &umng meater P 8100 fm eommunication equmenr.-

HEATH SB401, SB301, cw futer SBG;U() speaker for sale — 839%
tukes the paclage! Sell sep. .’f Jim fee, 100 Edgewond
Cirele, Southungton CT 06489 uo Y 621-3307.

DUE to Silent Key, sull entive stution, TR3-power supply
speaker, mike. SR200 Mosley TRA3 heam, hinged hase tower.

am “M* rotor, complete with all conneeting exbles Mise other
leme, first
inweod L1 N

G50 talces nll, Mrs. Schuler, 126 Solomot Ave.,
11896, ‘I‘e] (h16) CED1239,

COLLINSG TSAdz 0.8 and 31 kHz filters, manuul, wriginal
carton, onie ow cienn! W1KLM, Roger Kaul, 10 Fox
Rond, Glastnnburv T GG0AR. Areh code (203 633-4903

WANTED: Drake 'TC2. WTIQF Box 228, Seahurst WA 98166




SELL: Z‘HhDXK new crated — $160, plus g:pins. Want Heath
SBIHW sertes and Becesgories ane, 416 Demarest Ave,
Clostey NI o)) 624. (201) 760123,

BIRLE translators in Africa need amatour equipment, espeeially
used transceivers, beams, linears and split units, Please hel :f
ou can, Donatlons of » w&mpmem ta.x deductible, Rewv,
intzer, Professor of Mi Concordia Seminaty, Rox "166
Springifield 11. 62702,

FOR SALE: Cotlins 185-4 (ARC-59) hf rovr-trans ~- %
AN/URE-13 uhf reve — £20: Northern Radin fwo-tone RITY
channel filter pair for 1740 Hz FSK i_1955 2125 H?&-—- $2 pr; Hay
Eleetric L\gna-ﬁweep Model SKY (935R) — $100, . Larr
Lmtmen ABJY, 217 Orchard Rd., Felton CA 95018 (408

A LT v‘rﬁ condy, manoeel — %‘T 5, ST Aug, 6812, CQ An
‘B-Jun, H R, Aug 70-72, 25cjcopy, WADUIN, Box 158,
Raien § 6545

WANTED 500 ke mr-cﬁmmca[ ixlters for Collins 8144 receivet.
5008-14, —31, —a0, Cash o Frarik Johnson, WE2ARV,
45 Frederick Pi., Keanshurg NJ n’r'r 4, (201) TRT-0275,

DX-GOB (with ’I‘ R swttch} $70: HG-10— $30, excellent. Can
demonstzate, 2DLY, Joel Hosen, 6 Elm, Woodbury NY
117197, (b16) b9.&-b5'1

TW() meters: GE pre-prog 30 W base — $125; Regeney HR-2 —
%150: Allied Hislo band manitor model A-2889 = £35. FOB.
WBFAK Box 182, Allen Park M1 48101,

FOR 5A1.E: Drake R4 A, T4X MS4spk/pwr SB200 Doac Gibbens,
Box 497, Gamison NP 58540.

WANTED: buy, borrow, manial NLS voltmeter, 4305, Tom
Way, Rouvte 2, Mebane NC 27302,

SELL: Yaesu FTDXG60 with cw_filter — §425; 18AVT/WE ~
$40. W1RML, 31 Midwell Road. Wet-hﬁ‘rsﬁeld CT 06109,

HEI L: Paly-(CCom 6 and 2 metey fransceiver with mid and built«in
and 12-vo|t supply — £125; Yico 7H2 ssh- cw%m trenscviver

]20 oth in good condx @nd with manuals Gene Elfstrom,
wazmé: 3 Franklin PL., Lakehurst NJ 08733,

LRYS'I‘ALS airmmiled:  gegerat Durpom- A 8!  Novice
calibra accurate FF-244 for Qk rahbmhon
(31‘03-374‘:‘) — £3.95 (7103-T1 1 (7035—7065) {7027- 48) —
2.9 spaur Navice, active, FP-243, all h:equences munimam
ve 4 &, 10 m— ok cach 8 o 8198 Eover bands
inex; rns:vely — rock salid, Léss then fxve 80 m — E1.76 other -
1.9, Gcnerﬂl pu {msu FT-243 ,01% 32 f

1.90 each 78), (nets, ten same § 4?))., 170(}-34@9
H01-1 3000 ndamenta\s. 10,000—30,000 overtones —-3_2.95.
HOc Pat‘h fnr LHI5%, The for HO-6/u abave 2000, Airmail
.15!:]{ ist ¢l. — 10, Free ouler listing, Bab Woods,

Since 1933 =W Crysials, Marshfield MO 65706.

SI’LL Hallirrafters SR42 2-meter transceiver including Ameco
Model BV preamplifier, spare tubos und crystals — 8100, FOH,
\sl\fﬁfiI‘;Z . P Gehepunt, 4750 Convad Avenue, San Diego CA

HQ-129X with instruction wanual — 585, pood condition
modified slightly by vnly owner. Mo shi mu "deliver within 125
c'}leﬂs‘;ﬁwnn Goodman, WiDX, 75 Ho! d Lane, Euast a.rtfnrd

AL Automatic NF Indicator Mo, 74, varigble input — $175; HY
Signal penerator and {fest gear, swap for ham eq‘ulpmmb "List
RN 5!4API, Box 4096, Arlington VA 2220

E0IR SALE: Heathkil $§B220 linear, only 10 howrs yse — §345;
Swan 300 w/ps, fuctary uligned 4 mos agoe — $393, both like
new - no svratche;. ping QRE. Heathkit HP-1D Electronie
hever ~ $35 Swan phone patch — $38.50, oth nevey heen

used, Dany B, Wood, K6AHM, 11325 Islef.n St., Los Angeles CA
48040 (51 3% 475001,

HEATH HG-10 VFO with powep supply - %35, 80-meter
H0-watt 807 final cw tmnsmitter with triplet meter— '$25, CB &
Amateur Novice crysr.als — #1,50 each. Lee Soroea, B13 Walnut
Ave., Syracuse NY 13210.

MORILE Qps — Write for info on shielded ignition systems and
boise suppregsiun dorm nm-nts Summit Fnterprises, 36 Winchip
Hoad, Summit NJ 079

MCX-3, NCED mobile supply, excelleni pundition — %178,
KI0DED, (71 4868182, 20 -

WANTED: Heathkit $B series exterpal LMO  for use with
Heathkit transceiver. Will buy or irade, WASYXH, Box 483,
New Carlisle TN 46552,

COLLINS S-lin¢ receiver, transmiitier and accessories in like m’
eondition, bend sage, Tor details. 1, Reld, 108 North 130,
Seatile WA 48133,

WANTED: (]) instruction book for 1MIGR/UTRM-6 or circult
dwgram (2y URM 25D or later series (3) lnw—fre%}lenc{,cm!s for
RO60, Hall, 40tk Floor, 299 Park Avenue,

CLEANING shack s.a.s.e. for [ist. WB2ZMR A, 212 No. Jerame,
Margate NJ 08402,

WANTEL: Case for HQIB0A recelver. Will consider junk
vecetver far g-ame Alsoe need KW matchbox, Johnson, Millen,
%141.%%1}) ﬂjc AMVM, 5801 ﬁhadvsview Moblile AL 36608, (206}
3

WANTED; [E. H., Scoti communications receiver. also uny
Fe-1932 E. H, Scoit radio. J. G. Halser, 2438 So. Howell A&e .
ilwaukee WI 53207,

DRAKE SW4-A & 2-0 cither ~ 81504 National HRO 5L'|U OHEMI
cartan new condltmn with speaker and man

Tektronix — 5200 M. Brody, 66-43 171 St F’luﬁhmg
NY 11365, (212) 445 0275

WILL trade Cusheraft A21-4 (4LI5M) heam for 18 AVT vertical.
23?) ?Q aw. 820 Mooney, Monterey Park CA 91754, (213)

THE RADIO AMATEUR'S OPER-
ATING MANUAL is ideal for the
newcomer who wishes fo learn, and
the Old Timer who wishes to brush-
up on operating procedures, or who
is becoming active in a new phase
of amateur radio and needs infor-
mation regarding this ‘‘new’’ facet.

lts nine comprehensive chiapters
andd,appendix provide a guide and
ready reference source on good
operating practices found most ef-
fective over the years.

THE RADIO AMATEUR’ S OPER-
ATING MANUAL deserves a place
on the bookshelf of every amateur
who prides himself on good oper-
ating procedures:

Third Edition
$1.50 POSTPAID

USA — $'| .75 Elsewhere

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn, 06111
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
YOU CAN AFFORD!

TOP QUALITY RTTY...WITH THE HAL
MAINLINE 8T-6 TU. Only 7 HAL circuit boards
{drilled G10 glass) for all features, plug-in IC sockets, and
customn Thordarson transformer for both supplies, 115/
230 V, 50-60 Hz. Kit without cabinet, only $135,00; screened,
punched cabinet with pre-drilled connector rails, $35.00;
boards and complete manual, $19.50; wired and tested
units, only $280.00 (with AK-1, $320.00).*

TOP QUALITY...WITH THE
HAL 1550 ELECTRONIC
KEYER. Designad lor easy opera-
tion; perfectly timed CW with optional
automatic ID for sending call letters,
great for DX and RTTY: TTL circuitry,
transistor switching for grid block,
cathode keying. Handsome rugged

. crackie cabinet with brushed alumi-

num panel. With 1D, only $80.00; with-

OTHER HAL PRODUCTS INCLUDE: out 1D, $85.00.

10-1 Repaater Wdentifier {wiced circuit board). . . & 75.00*
ID-1 (completely assembled In 1%" rack

cabinet) . . . . . e $115.00*
HAL ARRL FM Transmilter Kit. . . . . . . . . . § 50.00*
WIFFG STV Converter Kit . . . . . . . .. .. $ 55.00*
Mainline 8T-58 TUKit. . . . . ... .. ..% 5000
Mainline AK-1 AFSK Kit . . . . . . . ... . . . $ 27.50*

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As easy as typing a lettér—-you get
automatic CW with variable speed
and weight, internal audio oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack,
Smooth operation; completely solid-
state, TTL circuitry using G10 glass
boards, regulated power supplies,
and high voltage transistor swilch,
Optional a2utomatic 1D available. As-
sembled MKB-1, $275.00. In kit farm,
$175.00, *

NEW FROM HAL —TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY ... provides visual display cf recelved
RTTY signai from any TU, at four spseds (60, §6,
75, and 100 WPM), using a TV receiver modified
for video monitoring. Panasonic solid-state TV
racelver/monitor, or monitor only, available.
AVD-1002, $525.00; Panasonic TV receiver/
monitor, $160.00; monltor only, $140.00.*

TOP QUALITY...WITH THE HAL RKR-1
TTY KEYBOARD. Gives you typewriter-easy op-
eration with automatic letter/number shift at four
speeds (80, 66, 75, and 100 WPM). Use with RVD-1002
video display system, or insert in loop of any tele-
ptinter, for fast and easy RTTY. Completely sclid state,
TTL circuitry using G10 glass boards, regulated power
supplies, and transistor loop switch.

RKB-1 assembled, only $275.00.*

HAL provides a complete line of components, semi-conductors, ang IC's o fill practically any con-
suuction need. Send 24¢ fo cover postage for catalog with info and photes on all HAL products
available.

“Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits.
Shipping vie UPS whenever possible; therafore, stree! address required.

HAL COMMUNICATIONS CORP., Box 365 A, Urbana, lilinois 61801
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ON THE BENCH

That 2-meter transmitter_isn“t up to
snuff. What to do about it? Better check....

THE RADIO AMATEUR'S HANDBOOK!

You will find the Handbook an invaluablie aid in troubleshooting gear.
That's why few Handhooks are found on the hooksheif. They are on the
workbhench where the action is.

1t has all of those hard-to-locate formuias, operating characteristics of the
more common semiconductors, copper wire table, tube base diagrams, color
cade charts, and a numbered drill size chart. This in addition to all of those
fine construction articles on transmitters, receivers, antennas, and acces-
sories.

Pick up your copy today at your local radio store, or send a checl or
money order direct to League Headquarters.

$4.50 in the U.S.A. and Possessions $5.00 in Canada $6.00 Elsewhere
Clothbound Edition $7.50 U.S.A. Possessions and Canada $8.00 Elsewhere

The AMERICAN RADI0 RELAY LEAGUE, Inc

NEWINGTON, CONN. o611t
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Henry Radio’s

KENWOOD

i

Never before has there heen an amateur
receiver and transmitter like the
KENWOQQD R-599 solid state receiver and
T-599 hybrid transmitter. The wait is over
... the promise of the transistor has been
fulfilled. KENWQOD promises to be the
new pacesetter in the field of short wave
radio equipment . . . setting new standards
of performance, reliability, flexibility, high
styling, and value. Order yours today.
Become the proud owner of the world’s
most technologically advanced amateur
Receiver/Exciter combination.

The R-599 Receiver
The T-589 Transmitter

$389.00
$429.00

Henry Radio’s

TEMPO "ONE"

The Tempo “ONE” $SSB transceiver
represents the culminating achievement
of many years of experience in the
amateur radio field. Modern design,
superb performance, sturdy construction,
outstanding reliability . . . at a surprisingly
low price makes the Tempo “ONE’" the
best buy in transceivers today. Please
come in or write for complete
specifications.

The Tempo “ONE™ $349.00
AC/one, 110-220 volt 50/60 cycle powar supply .., $96.00
DC/1A, 12 volt DG power supply ... .§110.00

“Warld's Largest Distributor of Amateur Radio Equipment”

Perfect for the serious novice }

Henry Radio stores can now supply the compiete line of Yaesu equipment.

Henrv Radio’s

The 2K-4 lingar
amplifier embodies
all of the famous
features of the 2K-3 |
... rugged construc-
tion, reliable per-
formance and heavy
duty components,
plus unique modern
styling. The tilted
RF deck faces up
for easy visibility
and convenient
operation. If you
ara one of the more |
: than 3000 happy 2K
owners, trade up to the new 2K-4. If you are
not one of the group, now ig the time 1o join.
The 2K-4 {console or desk model) . . . $845.00

The 2K-Ultra {smaller size . . . r giant performerl ... .5845.00

Walt Henry Ted Henry Bob Henry
WEZN WsuQou WHARA
ANAHEIM LOS ANGELES BUTLER
Plus a large staff of highly gqualified sales
and service personnel pledged to serve
you. Henry Radio catries large stocks of
all major brands. We take frade-ins, sell
used equipment and offer better terms
because we carry our own financing. Our
reconditioned equipment carries a 15 day
trial, 90 day warranty and may be traded
back within 80 days for full credit toward
the purchase of new equipment. Export
inquiries solicited. Also, military,
commercial, industrial, and scientific
users . .. piease write for information on
our custom line of high power linear
amplifiers and RF power generators.

Prices subject ta change without notice




EIMAC super-power tetrodes provide transmitter “huilding
blocks™ up to 10.4 megawatts, 100% modulated.

1.3 megawatt carrier 100% modulated
il Y z-
EXCITER wma

TWG
MODULATOR | EIMAC
X-2170"s

2.6 megawatt carrier 100% modul
o ¥
X5 Z—

EACER s POWER ___ e - :

- {MODULATOR] BIMAG
i X150y

- [}ra W you L

smmer, he’f

For information on the X-2159 and X-2170 super-
pnowet tetrodes, contact the EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070. Or any
of the more than 30 Varian /EIMAC Tube and Device
Group Sales Offices throughout the world

div;ion
varian
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