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DO YOU KNOW OF ANOTHER FULL POWER, FULLY ASSEMBLED,
HF TRANSCEIVER STILL UNDER $500? WE DON’T!

BUT DON’T LET THE LOW PRICE FOOL YOU. THE TEMPO ONFE’S QUALITY
AND RELIABILITY HAVE BEEN PROVEN BY THE TENS OF THOUSANDS IN
USE BY GENERAL AND ADVANCED CLASS AMATEURS.

AND NOW UNDER THE NEW FCC REGULATIONS THE TEMPO ONE

BECOMES THE PERFECT RIG FOR THE NOVICE AND TECHNICIAN CLASS.

Ask any of the thousands of owners about AF BANDWIDTH: 300-2700 cps
. RECEIVER SENSITIVITY: 1/2 v input /N 10 dB
its dependablllty, look at its features and AGC: Fast attack slow decay for S5B and CW,

specifications...and the reasons for its UNparal- fmhce nerEeron: toe oy sos, o0 d8!

H H H AUDIO QUTPUT: 1 watt at 10% distortion.
Ied popu [arlty Wi ” be obvious. AUDIO QUTPUT IMPEDANCE: 8 ohms and 600 ohms
FREQUENCY RANGE: All amateur bands 80 through 10 meters, TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7 transistors
MODES OF OPERATION: S5B upper and lower ANTENNA IMPEDANCE: 50-75 ohms
sideband, CW and AM, CARRIER SUPPRESSION: -40 dB or better
SOLID STATE VFO: Very stable Colpitts circuit SIDEBAND SUPPRESSION: -50 dB at 1000 CP5
RECEIVER OFFSET TUNING {CLARIFIER): Provides £5 khz. THIRD ORDER INTERMODULATION PRODUCTS:-30 dB (PEP)
variation of receiver tuning when switched ON, TEMPO “"ONE” TRANSCEIVER $393.00
FREQUENCY STABILITY: Less than 100 cycles after warm-up, AC/ONE POWER SUPPLY $99,00
and less than 100 cycles for plus or minus 10% line voltage change, DC/1-A POWER SUPPLY 12 vales DC $120.00
INPUT POWER: 300 watts PEP, 240 watts C\W TEMPO VF fONE External VFO $£109.00

Pricas subject to change without notice.

Tempo RBF-1

Wattmeter

b e [ e T o0 b
attmeter an ridge = : (

for use with any transceiver, f I switches, Converts easily to

output or for monitoring
on-the-air performance.
. g . i ) , Calif, 90064
far beyond its price. Only $42.95 11240 W. Qtympic Bivd., Los Angeles c;fa /477.55701

transmitter, or amplifier i high or low impedance (600
from 1.9 to 150 MHz. Test or 50k ohm). Only $39.00
Allows selection of wattmeter scales of 0-200 waits or 0-2000 watts.
Insures consisteni, efficient transmitter operation.
931 N. Euclid, Anaheim, Calif. 92801  714/772-9200
Butler, Missouri 64730 816/679-3127

and tune for maximum
As with all Tempo equipment, the RBF-1 delivers performance value l‘



Henry Radio

has the
amplifier
you want

Never before has one company
manufactured such a broad line of
amateur amplifiers, both vacuum tube
and solid state, for HF, VHF and UHF;
fixed station and mobile; low power and

high power. Take your pick from 20
models...the world’s finest line of
amateur amplifiers.

2K-4. ..,
THE “WORKHORSE”

The 2K-4 linear amplifier offers engineering, construction

and features second to none, and at a price that makes it the
best amplifier value ever offerad to the amateur. Constructed

with a ruggedness guaranteed to provide a long life of
reliable service, its heavy duty components allow it to loaf
along even at full legal power. If you want to put that
strong clear signal on the air that you've probably heard
from other 2 users, now Is the time, Move up to the
2K-4. Floor consocle or desk model...5995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for cornmercial
and military uses. The 3K-A employs two rugged Eimac
3-5006Z grounded grid triodes for superior linearity

and provides a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 60%. This results

in PEP output in excess of 2000 watts. In addition, the
3K-A provides a heavy duty power supply capable of
furnishing 2000 watts of continous duty input for either
RTTY or CW with 1200 watts output. Price...$1395.00
4K-ULTRA

The 4K-ULTRA is specifically designed for the most
demanding commercial and military operation for $58,
CW, FSK or AM, The amplifier features general coverage
operation from 3.0 to 30 MHz. Using the magnificent
new Eimac 8877 grounded grid triodes, vacuum tune and
load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable,
linear high power RF amplification. 100 watts drive
delivers 4000 watts PEP input. This amplifier can be
supplied modified for operation on frequencies up to
about 100MHz. Price...$2950.00

TEMPO 6N2

The Tempo 8N2 brings the same high standards of
performance and reliability to the 8 meter and 2 meter
bands. Using a pair of advanced design Eimac 8874 tubes,
it provides 2,000 watts PEP input on SSB or 1,000 watts
input on FM or CW. The 6N2 is complete in one compact
cabinet with a self-contained solid state power supply,

built-in blower and RF relative power indicator. Price...$895.00
TEMPC 2002

The same fine specs and festures as the 6N2, but for

2 meter operation only. ...$745.00

TEMPO 2006

Like the 2002, but for 6 meter operation....$7985.00
TEMPO T-2000 LINEAR AMPLIFIER

The brand new T-2000 linear is the perfect companion
for the Tempo ONE. It is compact, reliable, and priced
right. Uses two Eimac 8873 grounded grid triodes cooled
through a large heat sink. The T-2000 offers a full 2

KW PEP input for SSB operation and provides

amateur band coverage from 80--10 meters. Provides

a huilt-in solid state power supply, built-in antenna relay,
a relative RF power indicator, and built-in quality

to match much more expensive amplifiers.  $705.00
K-2000 LINEAR AMPLIFIER

The new K-2000 is the perfect companion for Kenwood's
T5-520...matched for style and circuitry. The same
specifications as the T-2000...$795.00

TEMPO VHF/UHF AMPLIFIERS

Salid state power amplifiers for use in most land mobile
applications. Increases the range, clarity, reliability and speed
of two-way communicatios, FCC type accepted also.

TEMPO 100AL10 VHF LINEAR AMPLIFIER
Completely solid state, 144-148 MHz. Power output of 100 watts
{nom.} with only 10 watts {nom.} in. Reliable and compact ...$198.00

please call or write for complete information.

Henry faly

11240 W. Olympic Blvd,, Los Angeles, Caiif, 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772.9200
Butlef, Missourj 64730 $16/679-3127

Prites stibject to change without notice.
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Which Collins should you choose
now that you've chosen Collins?

057

If you work mainly voice, and just dabble in CW, RTTY,
or SSTYV, build vour station around our KWM-2A
Transceiver. The unit is compact and lightweight, designed
for portable as well as fixed operations.

You're not limited to SSB voice
communication, though. The
KWM-2A’s CW features include
break-in and sidetone monitoring
circuits. And with the optional
Collins 516 F-2 Power Supply and
external cooling air, you can operate
RTTY communications as well.

But if your communications
interest is varied and you want maxi-
mum voice, CW, RTTY or SSTYV capability, we recommend
Collins 75S-3C Receiver and 32S-3A Transmitter.

Optional
filters, rejec-
tion tuning
and variable
BFO on the
receiver, plus
features like carrier -
reinsertion on our
transmitter, give you as
much control of your equipment as possible.

And Collins’ S/Line is famous as the cleanest sound
around.

Give your local Collins dealer a call. Or contact
Amateur Radio Marketing, Collins Radio Group,
Rockwell International, Cedar Rapids, Iowa 52406. Phone:

319/395-4507. ‘ ‘

Rockwell International

-where science gets down o business
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Dentron Proudly Reveals
the Secret of theNew
$499.50 Ssuper Amp

if the ampiifier you're thinking of buying doesn’t deliver at least 1000 to 1200 watts output, to the antenna,
yol're buying the wrong amplifier.

Our New Super Amp is sweeping the country because hams have realized that the Dentron Amplifier will
deliver to the antenna, {output power), what other manufacturers rate as input power.

The Super Amp runs a full 2000 watts P.E.P. input on SSB, and 1000 watts DC on CW, RTTY or 8STV
160 - 10 meters, the maximum legal power.

The Super Amp is compact, low profile, has a solid, one-piece cabinet assuring maximum TVT shielding.

The heart of our ampiifier, the power supply, is a continuous duty, self-contained supply built for contest
performance.

We mounted the 4 - 811 A's, industrial workhorse tubes, in a cooling chamber featuring the on demand
variable cooling system.

The hams at Dentron pride themselves on quality work and we fight to keep prices down, That's why

the dynamic Dentron Linear Amplifier beats them all at $499.50.
Deniron_
The NO‘nonsense Amplifier Radio Co., Inc.

2100 Enterprise Parkway

at a No-Nonsense Price $499.50. oo

a O5T=



Yes, now ICOM helps you steer clear of all the hassles of channel crystals. The new
IC-228 is the same surprising radio you’ve come to know and love as the IC-22A,
except that it is totally crystal independent. Zero crystals. Solid state engineering

enables you to program 23 channels of your choice without waiting. Now the

ICOM performance you’ve demanded comes with the convenience you’ve wanted,
with your new IC.228.

VHF;UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT Distributed by:
ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307
13256 Northrup Way 3331 Towerwoed Drive
Bellavue, Wash. 98005 Dalias, Texas 75234
(206] 747-9020 (214} 620-2780
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If you haven’t tried the TS-700A

...you haven’t experienced
the excitement of 2-meters

300

POWER  SEND CEN  NE

IS-TO0A

ODE TRANSCEIVER
KENWOOD 2mALLN RIY TONE

iz

Experience the excitement
of 2 meters. There's more than
just FM repeaters, you know.

£ 50 ‘ poaen W3

d‘
W

SSB DX,

OSCAR Satellite, CW...and do it all with a tunable

VFO.

* Operates all modes: SSB {upper &
lower}, FM, AM, and CW

= Completely salid state circuitry provides
stable, lony lasting, trouble-free
operation

* AC and DC capability. Can operate from
your car, boat, or as a base station
through its built-in power supply

* 4 MHz band coverage (144 to 148
MHz} instead of the usual 2

= Automatically switches transmit
frequency 600 KHz for repeater

@Ewoo w

TRIO-KENWOOD COMMUNICATIONS ING. 116 LAST ALONDIRA

Do it all with the Kenwood TS-700A.

operation, ., reverses, 100
* Quistanding frequency stability
provided through the use of FET-VFO
« Zero center discriminator meter
* Transmit /Receive capability on 44
channels with 11 crystals
+ Complete with microphone and built-in
speaker
The TS-700A is available at select
Kenwood dealers throughout the U.S.
For the name of your nearest dealer,
please write,

pacesetter in amateur radio

ARDGNA TN imzzH

{
Pl ipr .
{ U’fpecmcatfons
TRAMSMIT/RECEIVE FREQUENCY RANGE:
144-148 MKz

L CW. FM: more than 10W output,
AM: more than 3W autput. S$8; mare
than 20W G input.

ANTENNA IMPEDANCE: 5081 (unbalanced)
CARRIER SUPPRESSION: Better than 4¢ a8
SIDE-BAND SUPPRESSION: Hetter than 40 df

JRIOUS RADIATION: Less than =60 db

MAX. FREQUENCY DEVIATIQN (FMY, 25 kHz
RE EF;:REQUENCY SHIFT WIDTH:
Z

TONE BURST TIME: 0.5-1.0 sec.

MODULATION: Balanced modulation tor S5B
‘Yariable reactance frequency shift sor ¥
Low power modulation for AM.

MICROPHONRE. Dynamuc microphone, 5008

AUDIO Frl:!E[)UE CY RESPONSE: 400-2600 H:
within =/

RECEIVING SYSTEM: S58, CW, AM: Single-
superheteradyne. FM: Double.
sirperfeteradyne.

INTERMEDIATE FREQ 558, CW, AM:
10.7 MHz. FM: 1st | 10.7 MHz. 2nd |

55 kHz2.

IMAGE RATIO: Batrer than 50 dB
Han BLdE

# S5 CW, AM: Less
than 4.5 KHz at 50 dB, FM: Lass than
24 kHz at -50 dB
HQUELCH SENSITIVITY € 25,
AUDIG QUTPUT: More than 2W at 80 ad
f10% distortian)
REGEIVER LOAD IMPEDANCE: 812
FREQUENCY STABILITY: Within o2 kHz duri
one hour aHer nne munute of warm-up,
angd within 150 Hz during anv 30 mintite
period thereafter,
POWER CONSUMPTION. Transmit mode; 95
(AL [204220V), 4A (DT 13.8V), max.
v mode fno signaly 45W (AC 120/
0V}, 084 (DC 13,
PﬁWER RE UIREMENT‘: 1?01'?“0\!
H0/6Q Hz, BC 12-16V (13.8V as reference
DIMENSIONS: 278 (W) x 124 (H) % 320 (D) mi
3 g

PRICE. $700.00

Frices sublect to change without notice



INTERNATIONAL CRYSTALS & KITS

OSCLLATORS ¢ RF MIXER « RF 4

FIER « POWER AMPLIFIER

OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No. 035100.
20 to 60 MHz, OX-Hi, Cat. No, 035101

MXX-1

TRANSISTOR § _
RF MIXER )

A single tuned circuit mtended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF-1 oscillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit, Cat. No. 035106

PAX-1 )

TRANSISTOR

RF POWER AMP

A single tuned output ampilfler de-
signed to follow the OX or OF1
oscillator. Outputs up to 200 mw, de-
pending on frequency and voliage.
Amplifier can be amplitude mod-
ulated. 3 to 30 MHz, Cat. No. 035104

Spacify when ordering. Specify when ordering. Spacify when ordering.
$3.95 sa. $4.50 ea. $4.75 ea.
- VAN & -
N N
SAX-1 s j
TRANSISTOR BAX-1 o d
OF-j OSCILI.A'I:OR o . RF AMP ; DROADDAND AMP
Resistor/capacitor circuit provides A small signal amplifier to drlve the General purpose amplifier which
osc over a range of freq with the MXX-1 Mixer. Single tuned input and may be used as a tuned or untuned
desired crystal. 2to 22 MHz, OF-1 L.O, link output. 3 to 20 MHz, Lo Kit, Cat. unit in RF and audio applications. 20
Cat. No. 035108, 18 to 60 MHz, QF-1 No. 035102, 20 1o 170 MHz, Hi Kit, Hz to 150 MHz with 6 to 30 db gain.
HI. Cat. No. 03510¢ Cat. No. 035103. Cat No. 035107
Specify when ordering. Specify when ordering. Specity when ordering
$3.25 ea. $4.50 ea. $4.75 ea.
\ VAN \ J
4 p
Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S,,
Canada and Mexico orders only. Orders for shipment to other
ecountries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 324597,
Oklahoma. Clty, Oklahoma 73132,
.02% Calibration Tolerance
EXPERIMENTER CRYSTALS
(HC &/U Holder)
[ Cat. No. Specifications
031080 3 to 20 MHz — for use in OX OSC Lo
Specify when ordering $4.95 ea.
031081 20 to 60 MHz -~ For use in OX OSC Hi
Specify when ordering 4.95 ea.
031300 3 to 20 MHz — For use in OF-1L ng%
Specify when ordering ed.
031310 20 1060 Mhz — For use in OF-1H OSC_ International Crystal Mfg. Co., Inc.
S f ol ea.
k pecily when ordering. "/ Oklahoma City, Oklahoma 73102
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Directors Seetion Communications Managers of the ARRIL.

Canada Reports lavited: All amateurs, especially League members, ave Invited to report station activities on the tirst of each month

HUNALD ) HESLEH, VEISH tfor preceding month} direct 20 the SCM, the administrative ARRE, otficial elected by members in each Section. Radio club ra-

P.O. Box 418, Sackvile, N8 EuA 300 ports are also desired by SCMs for inclugion in @S7. ARRL Fisld Organization ssation appeintments are available in aress

Vices Diractor: Wiliam W, Loucks, VEZAR shown ta qualified League members. General or Conditional Class licansees or higher may be sppointed ORS, OPS, OC and

168 Brentwacid Bt .. Torante. DN MEx 208 QOBS, Technicians mayv be appointed OVS, QBS, 67 VHF PAM, Novicss are aligible for QRS - 11, SCMs dasirs application
T s . © for the leadership posts of SEC, ET, KM and PAM where vacancias exist,

Atlantic Division
HARRY A, McCONAGHY, W3sW
8708 Fanway Dr,, Bethesda, MD 20034

Yier Directorr Jasse Bieberman, WIKT
RO 1, Box 65, Valiey Hill Rd,, Malvern, PA 19355

Cantral Division
PHILIP E, HALLER, WOHPG
"800 S, Tripp Ave., Chizago, |L 60629

Vice Director: Edmond A, Metzger, WGPAN
1520 South Fourth St., Springfield, I 62703

Dakota Division
GARFIELD A, ANDERSON, WeKE
5820 Chowan Avenue South, Minneapolis, MN 55410

Vics Directors Tod A, Dison, WRIYP
297 Heather Lane, Long Leke, MN 55356

Dalta Division
Mk ARNOLD,* WAWHN
612 Hogan Ad,, Nashville, TN 37220

Vice Directorr Malcolm P, Keown , WaRUB
213 Moonmysy, Vicksburg, MS 39180

Groat Lakes Division

RBICHARD A, EGBERT WBETL

6473 Red Fox Rd., Reynoldsburg, OH 43068
Vice Director: Witliam E, Clausen, WBIML
1615 Scottsdaie Ave., Columbus, OH 43220

Hudsan Division

STAN 24K, K2510
13 denniter Lane, Port Chester, NY 10573

Vice Dirsctorr Geerge A. Diehl, W2IHA
20 Wilson Ave,, Chatharn, NJ 07928

Miclwest Division

PAUL GRAUER, WoF IR
Bax 190, Wilson, K8 67490

Vice Diractar: Claira Richard Uyas, W@JICP
2443 Dudley St., Lingoln, NE A8503

Wew England Diviston

JOHN C, SULLIVAN, WTHHR
Whitnay Road, Columbia, CT 06237

Vica Directarr John F. Lindhalm, W1DGL
PO, Box 1695, Bristol, CT 06010

Northwestern Division

ROBERT B, THURSTON.* WPGY
7700 3135t Ave., N.E., Seattle, WA 98115

Vice Dirscror: Dala T, Justice, KTWWR
1362 NE Sunrise Lang, Hillsboro, OF 97123

Pacific Division
LA MROCT GMELIN, W6ZRJ
10835 Wiliowbraok Wav, Cupertine, G4 95014

Vica Direcror; William W, Eitel, WATLRL
Boax 120, Dayton, NV 89403

Roanohe Division

L. PHIL WICKER, wqacy
4821 Hill Top Reoad, Greensbaro, NG 27407

e Dirgcter: Donald B. Marris, WEJM
1136 Mornmgstar Lana, Fairmant, Wy 26554

Rocky Mauntain Dipnsion

CHARLES M. COTTERELL W3SIN
430 §, Swodley §t., Lakewoaod, (20 80223

Vg Dirgetarr Maurice (. Carpenter, KOHRZ
1310 Sauth Tejan 5t., Denver, GO 80223

Saqutheastern Division

LARRY £, PHICE, W4DQD
2.4, Box 2067, Georgia $outhern Branch, Stateshore,

GA 30458

Vicn Director: Bev B, Cavender, K4VW
F.Q, Box 1083, Lake Placid, FL 33852
Southwestern Division

JOHN R, GRIGGS, * WaKW -
1273 13th 5t., Baywond Park, Los Osos, CA 93402

Vica Diractor: Jay A, Holladay, WSELE
11128 Jessen Dr., La Canada, CA 9igit
West Gulf Division

HOY L, ALBRIGHT.* W5EYRB
107 Resemary, San Antonio, TX 78209

Viea firecrar: Jack D. Gant, WEGM
521 Monroe, NW,, Ardmare, O 73401

*Members Exezutive Cammittee

Canadian Division
Alberts

Brithh Columbla
Manitobs
Maritime-Nid
Onearto

Quabec
Saskatchewan

Atlantle Division
Delawars

Kastarny Pennsyivania
Maryland-0.C.
Southern New Jorsey
Western Now York
Western Pennsylvanla

{;antral Division
Hinols

Indiana
Wisconsin

Dakaota Division
Minnesota
North Dakota
South Dakots

Delta Division
Arkansas
Lowisiang
Misstzsippi
Tennesice

Great Lakes Division
Kentucky

Mictugan

Ohia

Hudson Divisien
Eastern New Yark

ML Y.C & Loy island
Morthern New Jersey

Midwest Division
fowa

Kansas

Miesourf
Nebraska

Mew England Division
Connecticut

Eastern Massachusetts
Maine

New Hampshire
Rhaode Island
Vermont

Wastarn Massachuserts

Northwestern Division
Alsska

Ideho

Montana

Cragan

Wahingtan

Pacific Division
East Bay

Nevada

FPacitic
Sacramantoe Vallay
San Francisco

San Joaguin Valley
Santa Llam Valtey

Roznoke Division
North Carolina
South Caroling
Virginia

test Virginia

Rocky Mourtain Division

Colorade
Naw fdexico
idrah
Wyoming

Bouthasstern Divislan
Alabama

Canal Xone

Georgla

Northern Florida
Sauthern Floride
West Indies

Southwaestern Divislan
Arfzons

Los Angeles

range

Har Diego

Sunta Barbara

West Gulf Division
Northern Yexas
Okiahome
Sputhern Texas

*Sydney T, Jones, VEBMJ, 10706 ~ &7 Awe., Edmonton, AB T6H OY6
H.E. Savage, VETFB, 4553 West 12th Ave., Vancouver 8, BC
Steven Fink. VE4FQ, 14 Grandcrest St,, Winnipeg, M8 R2v 27

Aaron 1, Solamon, VE10U,_ B Crichton Park Hoad, Dartmouth, NS B34 IN8

i. P, Thivierge, VE3GT, BR 1, Rentrew, ON K7V 324

Lawrence P, Dobby, VE2YU, 157 Sedgefield Ave,, Point Claire, PG HOR 1N8

Farcy A, Crosthwaite, VESRP, RR 3, Saskatoon, K 57K 218

Hoger E. Cole, W3DK X, 34% £, Honsevelt Ave,, Wew Castle 19720
(3earge 5, Van Dvke, Jr,, WIHK, 4607 Convent Lane, Philade!phia 19114
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[onald J. Myslewski, K3CHD, 359 McMahon Rd., N, Huntingdan 15642

Edmond A. Metzger, WIPRN, 1520 South 4th St.. Springfield 62703
Wichae! P, Hunter, WAYEED, 701 Hobs Court, Beech Grave 46107
Roy Pedersen, K9FHI, 510 Park 5t., Juneau 53039
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Mark J. Worcester, WADWLP, 1573 N, 20th §t., Bismarck 8501
Ed Gray, WADCPX, Rt, 3, Salem 57058

Sid Pakorny, WSUALL P, 0, Bax 4071, Horseshoe Bend 72512
Raberi P. $chmidt, WSGHP, 5100 Press Dr., New Qrleans TN 26
William L. Appleby, WBEDCY, 28 Linda Lane, Long Beach 39560
. 0. Keaton, WA4GLS, Rt. 1, Medearis Dr., Old Hickory 37138

“ed H. Huddle, W4CIT, 604 Amanda Furnace Drive, Ashland 41101
Alfen L. Baker, WETZZ, 4145 Elghth Street, Newnort 48166
Heney R, Graeb, WSCHT, 6580 Dry Ridge Road, Cincinnati 45247

Sery . Ferdinand, WAPJIL, Sunser Yrail, Clinton Coraers 125614
John H, Smale. WB2CHY, 315 kensington Ct.. Copiague 11728
*l.ouis 4. Amoreso, W22Z, 180 Pleasant Ave., Bergentield G7621

Max B. Otto, WBLFF, 733 W. Benten 5t., lowa City 52240

Hnbert i, Summers, K@BXF, 3045 Narth 72nd, Kensas City 66109
Larry . Wilson, KGRWL, 509 West vy, Len’s Summit 54063
Claire R. Dyas, WAJCP, 2933 Dudley, Lincaln 68503

John J. McNassor, WIGVYT, 218 Berlin Ave., Southington 06489

Frank L. Baker, Jr., W1ALP, 65 Beechwood Rd,, Halifax 02338

Edwerd B. Bristow, WATMUX, 54 Lee St., Lincoln 04457

Robert Mitchell, W1SWX, Box 137-A, Chester U3036

Fonald H. Simonton, KTGMW, 100 $uttolk Dr., Narth Kingstown 02852
Joet Breakstone, WATPSK, AFD 1, St. Albans 05478

Percy C. Nable, W1BVR, Railey Rd., P, 0. Bax 5, Lanesboro 01237

Roy Davie, KLICUK, Star Route - Mantana Creek, Witlow 99648

Dale Brack, WATEWY, 1508 Alder Drive, Lewiston 83501

Robert E. Lao. W/LR. RFD 3, Box 104, Bozeman, MY 53715

Dwight J. Albright, WZHLF, 1678 Orchard Home Dr., Medford, QR 97501
Mary E. Lewis, W7QGP, 10352 Sandpoint Way, N.E., Seattie 08125

Charles R. Breecing, KEUWR, 3130 Raleigh Ct., Fremont 84536
John D, Weaver, WTAAF, 1501 N. 22nd $t., Las Vegas 83101

J. B, Corrigan, KHBGAW, P, U, Bax 698, Kaneohe 96744

Norman A, Wilsaon, WABSYD, Route 1, Bax 730, Woodland 95635
Charles K, Epps, WEOAT, 35 Belcher St,, San Francisco 94114
Ralph Saroyan, WEJPL, 6204 E. Townsend Ava., Fresno 93702
James A. Maxwell, K64, B, O, Box 473, Hedwood Estates 95044

Charles H, Brydges, WANXZ, 4901 Tithany Awve., Winston-Salem 27104
Thomas L. Lutkin. WAJDAX, 4337 Flynn Dr., Charisston 28405
Robert L. Follmar, W4QDY, 1067 Dune St., Norfalk 23503

Mrs. Kay Anderson, WEDUYV, 209 Childers Court, Huntington 25705

Clyde 9. Penney, WABHLQ, 1626 Locust St., Denver B0220
Edward Hart, Jr.,, WERE, 1908 Moon N.E., Albuguerque 87112
Ervin N. Greene, W7EL, 4328 Hermosa Way, Salt Lake City 84117
Joseph P. Ernst, W7VB, 502 Ryaa 51., Thermopohs 83443

James A, Brashear, Jr,, WB4EKJ, 3002 Boswell Drive. Huntsvilta 35811

RAoderick J. Isler, KZ5P1, 352 Aviation Oet, Bax H, Athrook AFB, APO NY 00B25

Alpheus H. Stakely, K4WC, 2220 Lyle Road, Goliege Park 30337

Frank fd, Butler, ir,, W4RKH, 323 Ellictt Ad,, §.£,, Fort Walten Heach 37548

Woadrow Huddlestan, K4SCL, 219 Driftwood Lane, Largo 33540
David Novoa, KP4BDL, Paseo Arce 2430, Levittown, PR OUGB32

Marshall Lincoln, W7D{S, Box 1490, Wickenburg 85358

Eugene H. Violino, WGINH, 2839 Canada Biud., Glendale $1208
Wilham E, Heitritter, WBGAKR, P, O, Box 521, Hemet, CA 92343
Arthur H. Smith. WEINI. 45615 Melisa Way, San Diego 92117

0. Paul Gagnon, WABLIEL, 1791 Hedon Cir., Camarillo 93070

Laland ¥. Heithecker, WSEJ, 1409 Caoper Dr., Irving, T X 75061

Lecnard K. Hollar, WASFSN, RED 1, 210 South Tenth 3t.. Kingfisher 73750

Arthur B, Ross, WSKR, 132 Sally Lane, Brownsville 78521
*0fficial apppinted to act ternporarily in the absence of a reaular oéficial.
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“It Seems

w Us...

An Investment Program

kor those ot us who are concerned with
where the League and amateur radio are
going to be five or ten years from now,
these are rather exciting times. The
opportunity for improvements in our
amateur allocations, the opportunity for
growth in the amateuwr service, the op-
portunity for a strengthened amateur
satellite program — all of these, and
others, present quite a challenge.

Growth is important to us. We have
made a good case for expanded amateur
allocations, based on the worldwide
growth of the amateur service. The
Training Program is designed to speed
the growth and maintain the quality of
amateur radio in this country. We have
invested heavily in people and training
materials to provide the impetus for
that training program, and our invest-
ment is going to have to be even more
extensive before we are finished. In-
deed, if at some point we are able to
convince the Commission to let ama-
teurs play an even greater role in the
examination and licensing procedures,
we may have to at least double the size
of the existing Club and Training
Department. That’s going to take
money, but it’s going to make for a
stronger amateur radio.

You've already heard quite a bit
about WARC-79. Representatives from
all services and governments are going to
review and revise the table of frequency
allocations, from 10 kHz to 300 giga-
hertz (and perhaps beyond). Amateurs
have made a strong case for expanded
allocations, but so have many of the
other users of the spectrum. Now it’s up
to us to actively promote our cause, in
nationai meetings relating to WARC
preparation in this country and over-
seas. For well over a year and a half, the
League has been participating extensive-
ly in WARC preparatory meetings in
Washington, participating in almost all
meetings of preparatory groups asso-
ciated with all services, This has been
both expensive and time-consuming, but
it has given our preparatory team a
background of information about what
is going on that is, we believe, invalu-
able, The League aisc serves as the
headquarters society of the Inter-
national Amateur Radio Union, and
thus has a responsibility for WARC
preparatory efforts by amateurs on an
international [evel. We now publish
monthily WARC bulletins for the ninety
members of the [ARU, giving them
advice and counsel on how to proceed

with WARC preparation; we are partici-
pating in a long series of international
meetings with other TARU societies; we
are continuing our work in international
meetings in Geneva, Here again, this is
an expensive undertaking, but essential
if amateur radio interpationally is to
flourish,

The amateur satellite program comn-
tinues to be one of the more exciting
aspects of amateur radio, and it has
been one of the important aspects of
the development of our case for ex-
panded amateur allocations. Remark-
able indeed has been the relative in-
expense with which this program has
been accomplished, largely because of
the selfless contributions of time and
materials by a number of dedicated
individuals. Yet, as we view an ex-
panded amateur satellite program, there
comes the realization that expenses are
going to increase,

The League continues to grow, and
membership currently is at an all-time
high. Because the Headguarters exists
primarily to provide a myriad of services
to the members of the League, the staff
has grown accordingly, and now num-
bers more than 100. This has created a
bit of a space problem, and we’ve had to
convert the museum, the employees’
lounge, and some of the storage area
into office space. At the July meeting of
the Board, the directors authorized the
construction of & substantial addition to
the present Headquarters.

Where is all the money coming
from? Advertisers are going to be asked
to share in the cost of this expansion of
amateur radio. As various of our pubk-
cations are revised, their sclling prices
will be increased in order to take care of
the centinued inflation and the ex-
panded costs of operating the League.
There will be several new titles in the
ARRL amateur radio library, and they
will provide additional income. The
newsstand cover price of QST is being
increased to $1.50, effective with the
November issue, Wil these changes
bring in sufficient additional income to
take care of ali the expenses that face us
over the next five years? Probably not.

League membership at nine dollars is
a great bargain. For that money you get
not only this monthly magazine but also
an investment in the future of amateur
radio, The time may scon be at hand
when you will be asked to invest a little
more heavily.in the future of amateur
radio. - WIRU
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It's legal! W7IXE/SU has bean authorized by Egypt to handle third party fraffic in connection with
the UN Sinai field mission forceg. Likewise, the PFCC has authorized U.S. stations to pass third
party raific with W7IXE/SU, according to 97.114, of course.

On the heels of a 432 MHz Worked All Continents, vhiers have logged another hi-type operating
first —— 2-Meter Worked All States. Dick Hart, KEMQS, culminated a 7-vear effort by working
W7UBI, 1D, wia moonbounce on August 2 and K6YNB/KL7, AX, also via EME, on August 17.

The ASCIT STA has been extended for all stations uging Qscars § and 7. It is good through
February 6, 1977 . AMGSAT would appreciate recelving reports of people using ASCII on the
satellites to help justify its continued use.

Attention Canadian amateurs. The Canadian Intruder Watch is looking for volunteers who are
willing to monitor the amateur barnds a few hours each week to report the illegal use of our bands

by nonamateurs. The Capadian Intruder Watch will feed reports directly to the Canadian Department
of Communications (DOC}, and is expected o be a partner to the 7.8, Intruder Watch, which feeds
raports to the FCC, This will effectively double our "muscle.” If you're interested drop Director
Hesler a line (his address {8 on page 8) and let him know approximately how many hours per week
vou can devote to the program.

Por FPord vg Carter, vou'll have io wait ‘til next month. But League elections in the Central,
Hudson, New England, Northwestern, Roanoke, Rocky Mountain, Southwestern and West Gulf
Divisions are on now. Where more than one candidate {8 nominated for director or vice director

in a division, ballots will be sent to voting members (of record on September 10} by October 1.
The complated ballot should be returned sc as to arrive at ARRL Hg. not later than noon, November
20. IMPORTANT: If ARRL members in your area have bailots, but you don't by November 1, please
get in touch with the Membership Services Department at ARRL Hqg.

Call in the oops!... to your shack to introduce Boy Scouts to hamming during the worldwide
lamboree —on=the =Air this month. Harry Harchar, W2GND, has reassumed the position of JOTA
Coordinator for the U.S., while Walt Maxwell, W2DU, coniinues as Technical Director and
Trugtee of KEBSA. Send vour reports and QSLs to Harry Harchar, o/ /0 K2B3A, Boy Scouts of
America, North Brunswick, NJ 08902, BSee September Q3T "Operating Events” for more info.

112 sightless hams are members of the League (12 Life Members among them!). "Out there?,"
however, are about 600 users of the Library of Congress QST tape recordings, Know of a
sightless ham who should be & League member? Full League voting membership, without QST
is available for just $2 a year. Full details on receiving Q8T on tape are available from the
Library, Division for the Blind and Handicapped, Washingion, D.C. 20542.

Cne job of the Membership Services group at headquarters 18 to assist free-lance writers and
members of media staffs with articles on ham radio. These davsa the personal touch is important
-- and to_supply this, we need your help. We'd like to hear from men and women who got their
first amateur licensge late in life; from girls and boys who got it early; from anyone who had a
funny, exciting or scary experience in ham radjio: from members of minority groups and peopie
with unusual occupations. How about clear, sharp, black and white photos or good color siides
which tell a story and yet manage to look unposed? K, someone, please.

Publicize ham radio! Help support our WARC 79 preparations! A new bumper sticker is available,
bearing the message "Tune in the World with Ham Radio.” Available for $1 from Hg., postpaid,
or at the league booth at hamfests and converntions

Novices will no longer have distinctive callsigng. The FCC «laims difficulty in processing
applications and will only issue permanent-type callsigns beginning this Qciober 1st., Those
presently with Novice callsigns will automatically be issued permanent-type callsigns to
reflect the change in the near future.
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Radio Astrology

Explanations of some propagation phenomena may be

“far-out” indeed.

By Edward P. Tilton,” Wi1HDOQ

ASTROL-O-GY — The divination of
supposed influences of the stars upon
human affairs and tervestrial events,
by their positions and aspects.

Even Webster seems anything but
convinced. Similarly, the idea that the
positions of the planets of the solar
system affect (irigger, cause?) the for-
mation of sunspots has received less
than enthusiastic acceptance by the
scientific comumunity. The proposition
is far from new, as can be determined
by a search of papers in this fleld in any
major library. Tt antedates any con-
sideration of radio propagation connota-
tions by many years. ‘

The hold the sun has always had on
the minds of men, coupled with the
ancient art of astrology, would assure
conjecture and serious study of plane-
tary influences and solar activity in
connection with all manner of human
and natural ups and downs. Weather
trends, war and peace, tidal history,
crop abundance and failure, frequency
and severity of earthquakes — these are
some of the more obvious c¢ycles that
have been plotted against solar activity
and/or the positions of the planets, over
many vears. No less a figure than
Herschel attempted to show a correla-
tion between sunspot numbers and the
price of wheat on the London market,
in 1801 — before the existence of a
“sunspot cycle” had been discovered.
Though often quoted, his premise was
not very solidly based.

Association of planetary configura-
tions with variations in radio propaga-
tion across the North Atlantic was
shown by Nelson in work that began
over 30 years ago.' Despite the fact that

! Footnotes appear on page 16.
*Technical Department, ARRL

use of his planetary position plots in
commercial communications scheduling
between this country and Europe netted
better reliability than the then-new NBS
Propagation Predictions, his ideas were
not widely accepted. Perhaps this was
because he did not say why they
worked; only that they did, and admit-
tedly at less than 100-percent accuracy,

Sunspots-and-planets theories have
suffered at the hands of detractors
whenever they have appeared in print,
inevitably becoming a favorite letters-
to-the-editor theme. K. D. Wood, writ-
ing in Nature,® discussed the effects of
the tidal planets, Mercury, Venus,
Earth, and Jupiter, on solar tides and
sunspots. Qddly, he eliminated the
effects of Mercury “because of their
very short period of about 3 tmonihs,
compared with the period of the sun.
spot cycle, about 11.1 years,”

This open invitation to challenge the
Wood findings was picked up by Okal
and Anderson, in another “Letter To
Nature.”? Putting Mercury into the
picture, they suggest that Wood’s corre-
lation is ““an artifact of the calculation.”
They take Wood to task for his ihree-
planet solar system, but then go on to
“restrict ourselves to Mercury, Venus,

Earth, and Jupiter. Mars, Satumn, and
the other outer planets can be shown to
have trivial contributions compared to
the above planets.” In this same ref:
erence the authors give the “Jupiter
Effect” theory (prediction of disastrous
earthquakes and phenomenal sunspot
numbers to come in 1982, with a major
planet alignment)* a going-over. In this
confused light, it may be of interest to
see what Nelson had to say, and how his
methods stack up today.

The Nelson Theme

The basic Nelson idea was that helio-
centric positions of the planets 90° or
multiples thereof apart are associated
with disturbed propagation across the
North Atlantic. He drew this conclusion
after examination of years of operator
logs from transatlantic communications
circuits and plotting the heliocentric
longitude for the dates involved. He also
studied major disturbances, from rec-
ords going back to the 1930s. His
concluding words are worth repeating
here.

“Research conducted at this observa-
tory since 1946 has quite definitely
indicated that sunspots themselves are
not the full answer to the problems that
are manifest. There is very strong evi-
dence that other forces are at work,
Study of the planets in propagation
analysis has netted encouraging results,
and shows sufficient promise to warrant
further and deeper study.” (ltalics
ours.)

This is a conservative statement of
the case, indeed, when his results are
compared with those arrived at by more
conventional methods, even to this day.
Nelson's work and years of amateur
radio experience, show that propagation
forecasting based on suaspot number
and 27-day recurrence data alone “will
not cut the mustard.” Yet this is how
most forecasting is still done.

The ambitious and knowledgeable
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The author, using the Celestron and solar filter, here wears a hirimmed hat to exclude direct sun-

light. |nstrument to the rear is a 5-inch reflector-type telescope used for projection viewing,
Never use any device for direct viewing unless it is equipped with g filter certified as safe.

amateur may be able to do better. We
can and should try anything. The “bees
can’t fly” approach has no place in our
picture. With this in mind, we look back
at high spots in years of propagation
watching, this time keeping an eye on
the planets. too. Some of the experience
is recent, and here observation of the
sun is included, Other dates and times
were dredged up from the dim past,
when some of Nelson's data from the
19405 jangled our memory bells,
Encouragement to take up this work
was given by almost lifelong friend Mel
Wilson, WIDEI/W2BOC, who has been
at this sort of thing for years. Mel aven
provided forms for planet plotting with-
out a protractor. See Fig. 4. The ouly
other tools needed were a penci, a
straight-edge, and yearly editions of The
American  Ephemeris and  Nautical
Almanac. This book can be purchased
from the Government Printing Office
and some bookstores. Nelson used the
same data source in the 1940s. An
inexpensive eclectronic “button box™
will speed the simple arithmetical work,
As Nelson did with transatlantic
operator logs for the years 1940
through ‘49, we have plotted planetary
configurations for Mercury, WVenus,
Earth, Mars, Jupiter, and Saturn. The
Mercury chore is considerable, as this
sinall close-in planet makes more Nelson

12 N5F

configurations than ali the others put
together. Instead of plotting everything
for years, we locked for periods when
there were marked anomalies — mainly
relatively high levels of solar activity at
times when low activity is the norm, as
it 1 in the current trough between
Cycles 20 and 21.

Nelson apparently ignored the moon
in 4l this, which appears logical until
vou look at the many events that seem
to be related to the moon’s position.
More on this later. Examination of his
many planet plots (in reference 1)
appear to indicate another possible re-
finement of Nelson’s methods. Where
the fast-moving planets (especiafly Mer-
cury) are involved, his configurations
are not exactly- 90-degree multiples.
There is no way to tell for sure, from his
text, but it would appear that he
assurned the disturbance effect to be
simultaneous with an event on the sun,
{t is now known that disturbances (high
absorption, auroras) result from slow-
moving particle radiation that may take
several days to reach the earth’s atmo-
sphere. When this factor is taken into
account the Nelson method looks more
convineing,

A key point in Nefson's findings is
that Jupiter and Saturn are of major
importance, When these, the two largest
planets, are in 0, 90, 180, or 270-degree

welationship (he says), the affects of
configurations with other planets are
greatest. These two move slowly with
respect to one another, so the ettects of
their alignments are long-lasting. When
vou consider that they were in exact
20-degree configuration in &aily Febru-
ary, 1976, and not far from this refative
position for three months either side,
you wonder it' this could have anything
to do with the occasional anomalous
behavior of the sun and the ionosphere
in this supposed bottom ot Cycle 20.

When Predictions Went Wrong

Nelson did not say wiy cerfain
planetary configurations produced dis-
turbed conditions, but most discussions,
including those reterenced earlier, have
concerned gravitational effects. Looking
at the complex machine that is cur solar
system,” we may think of other possible
causes and effects as well - magnetic
fields, blocking, deflection, and focus-
ing, to name a few. But without strain-
ing for explanations, let's look at peri-
ods in the last vear when we’ve encoun-
tered marked solar and propagation
anomalies. Another definition There:
“Anomaly - deviation from the com-
tnon rule.”

For about two vears now the writer
and several associates have been charting
WWYV propagation information, moni-
toring various signais and frequencies,
and observing conditions on the sun.
The [ast pursuit has gone through sever-
al stages of Increasingly sophisticated
methods and equipment. In general, the
fabor has confirmed the worth of regu-
far observation and record-kecping for
anyone who is really interested in
propagation wvariations. [t has also
shown that there are times {just as in
weather forecasting, and perhaps for
similar reasons) when accepted methods
do not work. Then the consistent obser-

[irect viewing of the sun, using Celestron 5,
fitted with maker's solar filter for eve pro-
tection, Dark hood, shutting out direct
sundight, improves visual acuity.




ver feels strongly that he has been
missing something he should have seen.
Several periods in which propagation
surprises occurred are detailed below.

In Fig. | the 2800-MHz solar flux,
A, and the geomagnetic A-index, B, as
broadcast by WWV during November,
1975, are shown in red lines. The saine
data for periods 27 days before and
after are shown in black lines, with the
dates displaced so that recurring pheno-
mena line up vertically,

Early in the month we see a ye-
curring disturbance (left side, Fig. 1B).
This one had a long history, and the
before-and-after peaks line up closely
with the major distutbance of Nov. 3.
No surprises here. It was in everyone’s
predictions. Next come several days of
moderate or low disturbance. Again, the
three A-index curves coincide closely,
There was verv good propagation in the
middle of the three periods, with rising
or above-average solar flux and low
A-index. Skipping over to the 23rd, we
see more good A-index tracking through
the balance of the month. Predictions
for all these parts of the period made
the propagation seers look good. But
you, gentle reader, could have done at
least as well, with a little practice and
use of the “DXer’s Crystal Ball.”®

The interesting part begins with the
steep rise in the solar flux, Nov. I3 on.
You don’t see flux readings rocket up
like that every month — and when they
do, something wmore ' than ordinary
27-day influences are at work. Pro-
fesslonal predictions contained no hint
of what was to come here. The in-
creased solar activity eatier in Novem-
ber had already brought new life to the
21-MHz hand, which bégan to sound
like it had about three years ago. There
was even some low-latitude DX activity
on 28 MHz. From the 14th on, 15 was
vpen to Europe from most of North
America for several hours, and 10 was
getting hot too, though for shorter
times. Ten-meter skip shortened up to
about 1600 miles within this country,
and there was 15-meter F-layer propaga-
tion between Connecticut and Florida
for the first time in two vears. Two
large and active sunspot groups were
visible- with the simplest projection
methods — but their positions identified
them as being of the “old cycle.”

What brought Cycle 20 back to life
s0 spectacularly? This writer is not
about to say, except to note that there
was a total Iunar eclipse the night of
Nov. 18, Tt ran over-into the 19th,
Universal Time. So did the solar flux
pegk. At 96, it was the second-highest
ievel reached in 1975. The vear’s aver-
age was 21 points lower. Most
interesting of all is the way Nov, 18.19
towers over the comparable periods 27
days before and after. It was not pre-
dicted — but in retrospect we may feel

that it should have been.

We pay for conditions like that
eventually, and the bill for this spree
came due Nov. 21. Payment was made
by 80- and 40-meter operators in the
ARRL Sweepsiakes Phone Weekend,
despite professional forecasts for above-
average propagation for the whole peri-
od from the | 2th through the 24th. The
author was caught in this one ioo,
though he should have known that the
rapid flux rise would exact its toll. But
for at least a year back there had been
no appreciable disturbances in the
27-dav-related periods.

Even the WWYV forecasters were
caught with their K-index trends down.
It seemed that they could not believe
what geomagnetic-field readings were
telling them. Here is the record: “K-
index at 1800 Now. 20 — 3, expected to
decrease.” 1t didn’t. At 2400, and 0600
next day, same thing. At 1200 the 21st,
“4, expected to decrease.” They won
this one; it did, but not for long. WWV
was unreadable in Connecticut by the
time the 1800 information was on the
air. 1t was that bad, already, but worse
was to come, At 2400 and 0600 on the
22nd, the K-index was “3, expected to
decrease.” It didn’t. The 1200 bulletin
gave “5, expected to decrease,” but
things were going from bad to worse all
afternoon. At 1800 the K.ndex was 6

{only a few times in the whole year had

a 6 been given) and expected to de-

crease. [t did, eventually, and the worst
was over, but the damage had been done
to SSers in the latitudes where auroral
effects are murder on the lower ham
bands.

Some planetary configurations to
ponder in connection with November,
1975, follow: Jupiter and Saturn were
approaching their 90° configuration,
and were about 94° in November. Jupi-
ter and Mercury were in 180° relation-
ship on the 14th. Saturn and Mercury
were separated by 90° on the 15th.
Jupiter-Venus at 90° on the 23rd, and
Satum-Venus lined up ou the same
heading the 24th may have been factors
in some of the less spectacular bumps in
the November curves,

Keeping Up with the Sun

Until early this year our viewing of
the sun was done with the simplest
practical projection setups, to determine
if such methods are worth the {ime they
take, We feel they are, particularly if
you observe regularly, and keep detailed
records. Don’t let lack of an expensive
telescope keep vou from it. Like
photography with an aim-and-shoot
type of camera, there’ll come a time
when you want something better, but
you can fearn plenty with the simple
approach.

By the end of April, 1976, we'd
completed a month using a Celestron 5
telescope, equipped with the maker’s
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Fig. 1 — Solar-flux and A-index curves for November, 1975 (red lines) with similar data for
perinds 27 days before and atter {black lines). It is apparent that 27-day recurring phenomena
play important roles, but there is one major event that has no “history.” The curves for the
17th through 19th and 21st through 23rd describe an unpredicted propagation happening of

major proportions.
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Juty data were incomplete at the time of preparation of this chart.
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solar filter to permit direct viewing. It
became apparent at once that this de-
vice was going to show us things we'd
not have caught before. The central
portions of the curves of Fig. 2 record
our first real success in this line. There
are two striking anomalies immediateiy
apparent, both missed by the forecasters
who rely wholly on recurring phenom-
ena. The curves show the last half of
otic month and the first half of the
following one, to get two events on one
chart. We will be concerned with the
redline data first, covering April 13
through May 135, 1976, but concen-
trating on Aprl 27 through May 3,
indtially.

On April 2 we had our first view of a
large and active spot group, using the
Celestron. [t was three days from the
west limb. Three other active areas, one
representing Cycle 21, were identifled
before “C,”" came arcund the wast imb
again, on April 21, our first well-
documented recurrence. Qur old friend
turned out to be a disappointment at
first, moving placidly across the solar
disk without causing much excitement,
seetningly in its declining phase.

Then, on the afterncon of April 28,
a tail started to grow on a dark area at
the center of the spot group. Next
morning, clouds prevented early view-
ing, but we got a look just before noon,
and found that an almost incredible
change had taken place. Old C; was
now thrae separate spots, each with its
own penumbra, and there were about
12 smaller spots in between and around
them.

Note that the solar flux curve, Fig,
24, shows a T-point rise April 28, that
has no preceding or following 27-day
counterpari. Then, on the A-index
curve, Fig. 2B, 4 days later, we have a
boit-out-of-theblue disturbance. Punch
line for those who don’t read astronomy
magazines: There was an annular eclipse
of the sun over Europe at 0900 Aprl
29! Interesting coincidence WNo. 2:
Jupiter was in 180" alignment with the
sun-moon-earth lineup at that time, and
still only 4° inside its 90° relationship
with Saturn. If vou want to go really
far-out, Pluto, Uranus, and Saturn were
involved in other Nelson configurations.
Take your choice of explanations — but
this ‘was a major propagation anomaly,
centered on an eclipse of the sun, and
associated with a 180-degree alignment
of the earth and Jupiter, in classic
Nelson style.

How about the solar flux “mountain
range™ in Fig. 2A, upper left? March,
1976, is the most disturbed month in
our records to date. In the portion
shown, there are Nelson configurations
hetween Satum and Mercury, 3/15;
Jupiter-Mercury, 3/16; Mams-Mercury,
3/17; Saturn-Venus, 3/18; Jupiter-
VYenus, 3/20; Mars-Venus, 3/25 — and



Jupiter and Saturn were close to 90°
apart tihe whole month. Note the two
huge A-index peaks March 26 and April
2, following the two highest solar-flux
peaks at the appropriate times — but
having only the vaguest suggestion of
27-day recurring events in April or May.

Our final chart, Fig. 3, shows two
relatively minor June events, much less
spectacular, but perhaps no less reveal-
ing, because our notice of these was
triggered by what we saw on the sun.
Except for an A-index peak at the end
of the month, Fig, 3B (no explanation
of this, yet), June was relatively quiet,
There was little to be seen on the sun,
but the several active areas we'd identi-
fled previously were discernible as they
came around again, mostly much re-
duced in size and visible activity from
previous appearances.

On the afternoon of June 5, growing
activity was seen m the western quad-
rant of the sun. There had been no
visible activity in this area, for the
several days it had been in view pre-
viousiy. Good eyes were needed to see it
now, but we have several such pairs at
Headquarters, notably those of WiSL
and W1YNC. Tom and Tony agreed that
something was happening: that there
were up to four small spots, and chang-
ing fine-detail threads around and be-
tween them. The solar flux had been at
66 (the minimum) June 234, and 67
the next three days. It rose two points
in the next 24 hours, reaching 69 on the
early part of the 9th, but then diopping
back a notch in the afternoon. This
little bump doesn’t look like much in
the June Hne of PFig. 3A, but the
Asindex peak of June 11 may be more
significant. Our guess is that we saw the
activity which was responsible for the
particle emission producing this. The
disturbance was strong enough so that
Roulder called it a2 “minor geomagnetic
storm,” giving its time-spread as 0000 to
$200 UT, the 11th. It was not predicted
by anybody, but those of us who saw
that burst of activity were pretty sure
trouble was coming.

The other event of interest in June is
wepresented by the plateau in the solar
flux curve, June 16-17-18. This is cen-
tered on a 180° alignment of the earth,
the sun, and Venus (superior conjune-
tion of Venus) on June 17, Note that
the solar flux rose steadily before the
conjunction, and then held at 75 from
the day before through the day after. It
then dropped back a little, only to rise
to the month’s high, 76, on the 21st,

Our old friend, recurring area C,
was a star performer in this event.
Barely visible as it came around the east
limb June 15, it expanded markedly in
the next three days. By the 18th, sharp
eyes could sce at Jeast 18 spots, spread
over 2 to 3 days’ travel time, as the sun
rotates - in the eastern quadrant of the

sun, which Nelson credits as being the
region most likely to affect the earth’s
ionosphere.

A final solar feature for June should
bring joy to hungry DXers. As C; {(now
losing steam) passed over toward the
west [imb, new activity began to show
on the east limb, far down the disk from
the solar equator. This last is significant,
as Cycle 20 activity follows the equa-
torial line ciosely, and Cycle 21 spots
are far removed from it. The new

arrival, dubbed C; on our records, was .

clearly the largest and most visible
activity center of the new cycle yet seen
by the writer and cohoris. More im-
portant, it was the first Cyde 21 group
to last more than 4 days in our sights. It
was a2 well-developed spot, with up to
three small followers clearly visible. And
it was still essentially the same in
appearance on July 2, when it passed
over the west limb, after twelve daysin
sight. We credit it with baving contri-
buted to the high solar flux reading of
the month, 76, on June 22, at the time
of its greatest visible activity.

And Now Some Old Stuff

Many of the examples cited by
Nelson in the 1940s were famous days

in vhf history, it tums out. This writer
was sfriving to document propagation
“firsts” in the new (ST vhf column
back then, so we checked back to see
what we were saying about some of the
majot disturbed days in Nelson’s rec-
ords. His first was March 24, 1940, in
QST for May, “On The Ultra-Highs,” as
the vhi column was first known, de-
voted three pages to the aurora events
of “the last week of March, 1940 . _ .
probably the most pronounced aurora
in the history of uhf communication.”
But we beat Nelson to it by one month,
recounting the fact that February 24
was an aurora d{ate, too, and calling
attention to use of the “28-day cycle”
in anticipating the March recurrence.
Nelson’s information shows Mercury
and Jupiter in 180-degree configuration
March 23, Venus-Mercury 90° March
25, and Saturn-Mercury 180° March
26-7. Perhaps this explains, after 36
years, why that famous March, 1940,
aurora ran on and on, for the better part
of a week!

A disturbance of September 19,
1941, associated with multiple con-
figurations by Nelson is described by
the writer in November, 1940, QST as
remarkable for its auroral effects ex-
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tending down to at least 36" latitude in
castemn USA.

Some of the first auroral contacts
ever made on i44 MHz came on April
12, 1949, coincident with multiple con-
figurations of Mercury, Venus, and Jupi-
ter. We score one on Nelson, here, He
didn’t iention the moon, but “The
World Above 50 Mc.” does. The moon
was eclipsed the night of April 12, and
we took editorial note of the fact in
reporting widespread 2. and 6-meter
auroral activity in June, 1949, OST.

One more eclipse narrative, and
we're done. Without associating it in
any way with Afgh solar radiation,
Nelson excerpts information from a
Covington paper that describes use of an
eclipse to determine where solar noise is
coming fron.’ When we saw Coving-
ton’s date our memory cells really began
to spin, There was heavy cloud cover
that day in New England, so we paid the
eclipse little notice. But we had no
trouble remembering what happened
the next day. GeDH and WiHDQ had

been making daily crossband checks,
28-50 MHz, for more than a month by
then, with no signals heard on the
higher frequency. It was just betfore
noon, November 24, 1946, that the
frantic voice of G6DH was heard
coming back on 10 meters “I'm
hearing you on 50 megacycles — U'm
hearing you on 50 megacycles!” The
first transatlantic vhi QSO in history
had begun. Though we checked daily
for months thereafter, it was not until
the fall of 1947 that the rmf hit 30
MHz across the North Atlantic again!
The writer takes this opportunity to
acknowledge the debt all propagation
watchers owe Mel Wilson, W2BOC. Jack
Power, W2AXU, provided invaluable
assistance in many ways, and has kept
weekly 50-MHz skeds for over 4 year to
facilitate exchange of information. Tom
McMullen, WISL, Brian Machesney,
WAILIR and Tony Dorbuck, WIYNC,
have helped to spot faint signs of solar
activity for us, Hme and again. ferry
Hall, KIPLP, kindly made his S-inch

reflector telescope available for months
of daily observation of the sun. The
work that led to this article is clearly no
one-man job. [ =]
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Silent Keps

1t is with deep regret that we record the passing of these amateurs:

WI1ADM, Carl Scheffy, Mansfield, MA
Ex-W1BBP, Frederick L. Ceruti, Ft.
Lauderdale, FL
W1BWB, Bertram Hanscom, Kennebunk, ME
K1Y3SD, Robert A. Manning, West Rye, NH
WB2BCY, Irving Smith, Colts Negk, NJ
W2RBI}, Enoch ¥, Hoffman, Barrington, NJ
WAZLELP, Ralph W. Decker, Towaco, NJ
K2EY, Allen R, Qeser, Magnolia, NJ
W2GBA, Herbert B, Pearson, Ridgewood, NJ
K2MOQ, Archibald §. Cooke, Brooklyn, NY
W2MQE, Lester F. Eckhoff, Keansburg, NJ
Ex-3AWR, Carroll M. Meigs, Washington, DC
K3DDM, Eugene P. Hoofring, Yandergrift, PA
W3EML, William P. Overbeck, Roslyn, PA
W3GLY, John Q. Sweisford, Potistown, PA
W3JIY, Harold Wolfe, Baltimore, MD
W3LIK, Fernley B, Phillips, Sharon, PA
W3PQ, Stanley B, Fall, Odessa, DE
WBIAHR, Leonard M. Ballard, Lake
Panasoffkee, K1,
WA4ALY, George A, Howland, Heflin, AL
WA4AYU, Francis R. Day, Madeira Beach,

Fi.
WaCDZ, Thomas N. Ball, Jr., Birmingham, AL
W4CTS, Marvin J, Mulhern, Winston Salem,

W4DRI, William 8. Fox, Chattanooga, TN
WA4FIQ, Kenneth Aitken, Tavares, FL
WA4GHT, Col. L. D, Tharp, Arlington, VA
WA4GRX, George E. Wood, Melbourne, FL
WA4HIB, Roof L. Barger, Hickory, NC
WAALUIH, Hubert A, McKibben, Venice, FL
K41LQ, Raymond F. Elrod, &r., Easley, 5C
K4JIN, Robert W. Ratz, Falls Church, VA
K4MN, Ray Seale, Naples, FL

W40VW, Jessee . Morgan, Clincheo, VA
WAﬁfrgvic, Frank B. Silberstein, Bloomington,

W4RHC, John H. Bardon, Bluemont, VA

WB4SEL, Norwood “Buck”™ Lowman,
Columbia, SC

K4UKA, Philip Wall, Pompono Beach, FL

WAZIAG, Rexiord L. Peters, Tampa, FL

WSBIF, Claude E. ““Pete” Smith, Adair, OK

WSIKX, Paul R, Egbert, Lufkin, TX

KSMNQ, Florenting “Frank™ Perez,
Hitcheock, TX

K&HACQE, Roger L. R. Bloomingkemper,
(rardena, CA

WA EDMX, 1ssac H, Kriebel], Santa Maria, CA

WaDON, Archie R. Ellis, Stanton, CA
WGOEAP, Marvin F. Bleck, Chino, CA
WAéE’iQH, Ralph A. Trout, Redwood City,
(o, -
K6GQQ, Ralph K, Lackard, Jr,, Gardena, CA
WaIRR, Dwight D. Summy, 3r,, Chico, CA
K6RAQ, C. B, Graham, Corte Madera, CA
WERDN, W. . Cottrell, Walnut Creek, CA
WB6SQQ, Alice E, Williams, El Cajon, CA
WeTBQ, Frank A. Ackerson, San Diego, CA
W&U'KB.‘ Price Swinney, North Hollywoaod,
C

WITCOZ, Lestie J, Cowan, Hammond, OR
K71AO, Richard F. Kelley, Hremerton, WA
WIREQ, C. Roy Edwards, Winslow, AZ
WaA7ZMI, Raymond W. Smith, Phoenix, AZ
WAgl?_INW, James W. Farley, West Carrollton,

WBBSEVE, Louis E. Gilson, Farmington, MI
WB@)(!}_IRE, George A. Hatfield, Chillicothe,

[»
K8GYQ, David G, 8mith, Cleveland, OH
WBIMEK, Maicolm R, Mitchell, Cincionati, OH
WBLYN, Martin H. Hadel, Detroit, Ml
WBKDO, Ralph A. Weil, Campbell, OH
Ks%)lg. Robert W. Osborne, 5r., Cineinnati,

KBMHP, Thomas J. Weber, Marietta, OH
WBBNKH, Stanley F. Sobezak, Detroit, MI
WAWXU, Howard A. Spiller, Kent, OH
KBYMT, William H, Pierce, Roeky River, O
WoAD, Brooks H. Bhort, Andergon, [N
Ex-9DNI, Robert E. Bartlett, Ashland, OH
WODWE, Iven H. Kendall, Elgin, tL

WOFWH, Donald L. Holt, Syracuse, IN
WO(i}GP, Charles E. Manning, Indianapolis,

N
WB9JQE, Robert 5. Senecal, Palos Hills, IL
WOIZD, Radeliff H. Myers, Brodhead, Wi
W9THH, Milton W. Kerlin, Cudahv, Wl
WOZRF, Clifford F. Esmiol, 8., Tueson, AZ
VE1AGL, Merrill R, Peters, Annapolis, NS
YE1AQN, James A. Sewart, Halitax, NS
VEIASTL, Monica M. MacDonald, Loghaber,

N

VEINNES, R. A. “Mac” McKenzie, 5t. Andrews,
DL3BT, Herbert Trommael, Hannover,

Germany
Ex-4HH, Jack Brickett, Moose jaw, SK
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Strays -

An international radio friendship begun in the
1930s and continued aver since with regular
QS0s on 20 meters gets the personal touch
oceasionally as SMEWE and W1AKY/W18SM
visit at Eiven's QTH in Motala, Sweden. This
is the third such get-together for the pair.

JABAA, Takeo Hama, first Asian to quatify for
the Bicenteninial WAS Award (in fact, the first
non-W/VE/KHE/KLTZ!).
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Planning to align that i-f strip?
test equipment to help

By W. C. Smith,”™ K6DYX

A sweep-fTequency generator can be
indispensible when adjusting tuned cir-
cuits, aligning i-f strips and checking
filter characteristics. [ have wanted one
for a long time, and had even thought of
modifying an ancient piece of gear to
meet my needs. When a voltage-con-
trolled multivibrator (YCM) on a chip
(IC) capable of operation up to 30 MHz
caught my eye, the problem seemed
easy to solve. The Motorola MC4024 is
a 14-pin dual indine device containing
two separate VOMs with an output
buffer for each. The frequency of oscil-
lation is determined primarily by a
single ¢xternally connected capacitor.
The {requency range is variable over a
range of 3 to 1 or 3-1/2 to 1 by
application of a control voltage to one
pin, positive with respect to ground.
Supply voltage is 4-1/2 to 5 volts and
the device sells for less than three
dollars.

*§7 Cuesta Vista Dr., Monterey, CA 93940
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Fig. 1 — Frequency vs, control valtage for the
MC4024F.
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The author’s completed sweep generator,

Preliminary tests coniirmed the
manufacturer’s data with respect to
frequency vs. control voltage linearity,
which isn’t good except over a limited
range (Fig. 1). From 3-1/2 to 5 volts of
control, the curve is almost exponential
like the voliage of a charging capacitor.
If operation is restricted to this range,
and an exponential sweep voltage is
employed, acceptable linearity should
result. The output impedance of the
buffer is approximately 100 ohms and
the output waveform is a square wave of
about four volts pk-pk at lower frequen
cies, becoming triangular in the higher
frequency ranges. Harmonic richness of
the output should be kept in mind when
using the device as a test signal genera-
tor, for one could be tuning to the 2nd
or 3rd harmonic. At the same time one
might find it convenient o be able to
use a harmonic in the vhi range, beyond
the fundamenial frequency capability of
the chip.

Circuit Description
The circuit of Fig. 2 was assembled
on a single, homemade pc board, the

Here's a dandy piece of

power supply being separate. [t seems
unnecessary to show a template of the
layout since the circuit is so simple. No
spacing or location of parts is ¢ritical for
satisfactory operation. A programmable
unjjunction transistor, Q1, is used to
generate the sweep signal. The sweep
frequency is primarily a function of the
anode resistor and a capacitor. A 25-k§2
Trimpot controls the gate voltage and
therefore the amplitode of the sweep, A
switch on the ({ront panel allows a
choice of one of two sweep frequencies,
100 Hz or 1 kHz in this case. One could
omit the switch and have only one
sweep frequency If desired, in which
case something in the order of 1 kHz is
recommended. After buffering by an
emitter follower, the saw-toothed signal
is applied to the noninverting input of a
741 op-amp which has a gain of 10.
Another on-the-board 25-k€2 Trimpot is
used to adjust the average or dc leve] at
the sweep outpui to zero. The sweep
excursion s then exponential from
about —1 to +] voit. In application, this

Table 1

CAPACITANCE FREQUENCY RANGE
C104 uF 0.5 — 1 kHz
C20.2 uF 1 —2kHz

C3 0.1 pF 2 4 kHz

C4 .05 uF 4 — 8 kHz

C5 .025 uF 8 — 16 kMz

C6 0125 pF 16 — 32 kHz
C7 .0062 uF 32 - 64 kHz
C8 0033 uF 84 — 130 kMHz
C2 00125 uF 0.15 — 0.3 MHz
€10 820 pF 0.3 - 0.6 MHz
C11 300 pF 0.6 — 1.2 MHz
C12 180 pF 1.2 -~ 2.4 MMz
C13 75 pF 2.4 — 5 MHz
C14 33 pF 5 — 10 MHz
C15 16 pF 10 — 20 MMz
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Fig. 2 -~ Schematic diagram of the sweep generator. All resistors are 1/2-watt composition unless otherwise noted. The input and output
connectors can be selected to suit the needs of the huilder.

CR1, CR2 — Silicon, T A, 50 PIV.
R1, R2 — Linear taper composition controf,
R3, R4 — |inear taper, pc-board mouhted

signal is to be applied to the horizontal
input of an oscilloscope.

It is advisable to ac couple the sweep
signal to the voltage-controlled multi-
vibrator. This permits independent
operation of the SWEEP WIDTH and
CENTER FREQUENCY {ront-panel
controis. To this end, the 2-volt pkpk
sweep signal is further attenuated by
approximately ¢ to 1 and fed through a
1-uF capacitor to a 10-k£2 resistor and
to the control pin of the VCM. A
smaller capacitor might be used if the
sweep irequency is well over 100 Hz.

£1g9. 3 — Fm discriminator characteristics.

control.
51 — Toggle, spdt.
82 -- Toggle, dpdt.
53, 54 ~ Rotary phenolic, 1 poie, 8 positions,

The other ¢nd of the 10-k resisior is
connected to the CENTER FRE-
QUENCY control and the sweeping
signal is bypassed to ground by a 10.uk
capacitor. The 2700-0 and 15-k$} re-
sistors, associated with the 5000.02
potentiometer used for CENTER FRE-
QUENCY control on the front panel,
allow adjustment of the dc control
voltage between about 3.3 and 4 4 volts,
which is over the relatively linear range
of the control curve {Fig. 1).
Frequency-determining vapacitors
are connected to pins 3 and 4 or 10 and

Fig. 4 — 455-%kHz i-f transformer passband.

Tt — Filament, 8.3 Vat 1 A,
U1 - Motorola MC4024P, voltage-controlled
multivibrator,

11 of the MC4024 chip. A variety of
arrangements is possible and what one
chooses may depend upon the “good-
z';es (like wafer switches) in the junk
OX.

If desired, only one of the VCMs
may be used if a selector switch with a
sufficient number of positions is avail-
able. The number of positions required
on the selector switch depends, of
course, on the frequency ranges desired.
One might, for instance, choose only
two capacitors — one for frequencies
around 455 kHz and another for fre-

Fig. & - 455-kHz i-f transformer passband with
the primary and secondary detuned,




Here is the interior view of the completed unit.

guencies around 10.7 MHz, the standard
a-m and fm intermediate frequencies. I
had a couple of S-position wafer
switches. As a result, I came up with the
capacitor selection and the cor-
responding frequency ranges shown in
Table 1. The manufacturar gives, for the
capacitor selection, the following for-
muias.

€ (control) = % uE or
¢ (control) = }%g_%%

However, for operation in the range of
control voltages chosen, the relation-
ships are

C {control) = ??1:?1;15} uF or
C (control) = ?Eﬁﬁ% uE

One switch position is reserved for
connection to a crystal socket mounted
on the front panel, into which [ can
plug reference crystals of my choice.
When capacitors are used, the short-time
frequency stability of the device is quite
good but, of course, it is temperature:
dependent.

Application

In use, the SWEEP QUTPUT jack is
connected to the horizontal input of an

oscilloscope, the vertical input of which
is connected to the output of the device
or circuit under test. The swept-fre-
quency output may have to be attenu-
ated greatly to avoid overloading when
fed to the input of the fest circuit.
Remember, this device has a very low
source impedance and the d4-volt pk-pk
output signal is much greater than that
of most signal generators. After these
simple connections one may turn the
SWEEP WIDTH to zero. Then, with the
wafer switch in the appropriate range
position, use the CENTER FREQUEN-
€Y control to vary the frequency for
peak response from the output of the
test circuit (as observed on the oscillo-
scope). Then, by increasing the SWEEP
WIDTH, the response or passband of the
circuit under test may be observed on
the scope over a frequency band
amountihg to approximately 1/3 of the
range being used.

Examples of results obtainable with
this sweep generator are shown. Fig. 3 is
the so-called “8” curve of the discrimi-
nmator of my fm receiver, centered at
107 MHz. Figs. 4 and 5 show the
passband of a single 455-kHz i-f trans-
former. Fig. 5 was obtained by tuning
the primary and secondary of the if
transformer to slightly different fre-
quencies. HEFE—]

Feedback

o The board layoui for the power
supply described in August, 1976 QST
(Tﬁat’s a Big 12 Volts) is actually the
top of the board view, rather than the
foil side mentioned in the caption.

0 tn Hints and Kinks, QST for June,
1976, p, 39, a NASA Tech Biief,
describing a “Survey of Man-Made
Electrical Noise Affecting Radio Broad-
casting,” was given the number
69-10665. The correct number should
be 69-10308. Tech Brief 69-10665
describes pec-board material. Thanks to
W3ABC and WQOVI for straightening
out the “kink.”

1 The vhf frequency standard, de-
scribed by W3DVX in April Hints and
Kinks (VHF Frequency Standard Ts
Inexpensive and Battery Operated), has
two errors in the schernatic diagram. As
drawn, the oscillator will have no feed-
back and cannot oscillate, The wire
from pin | of Ul, shown connected to
pin 4 of U1, should instead connect to
pins 5 and 6. The positive supply
voltage should connect to pin 14 of U1,
and pin 7 of Ul should be grounded,
opposite 1o what is shown in the dia-

gram.

11 The circuit diagram for “A CW Mon-
itor for the Swan 270,” which appeared
in Hints and Kinks, QST for August,
1976, page 44, should show z con-
nection between pins 4 and 8 of the
NES55. Without this connection, the
circuit will not oscillate. Thanks to
WATNUY for calling the error to owr
attention.
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Still time feft: If you want an amateur radio
Bicentennial memento to add to your wall-
paper, you still have time to qualify for this
certificate commemorating 1976, Just work
the original 13 states and send an 5.4.5.8, and
iog sheets to The Kearay Amateur Radio
Club, 759 Kearny Ave., Kearny, NJ 07032,
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Sync the Deskfax

Receiving FAX artwork that’s improperly framed?

modification to help you get the picture.

By Marciano Righini,* [4MY and Guido Emiliani,** 14GU

Since they first became available on
the surplus market several vears ago,
Western Union Deskfax machines have
heen used by many hams to send and
receive drawings and photographs over
the air. The Deskfax machine converts
the picture information to an audio
tone of varying amplitude which may be
used to amplitude or frequency modu-
fate a transmitier. For receiving, these
audio signals are converted to dc levels
which are passed through a wire stylus
onto sensitized paper. The current tlow-
ing through the paper causes the paper
to darken in proportion to the amount
of current, The paper is scanned a line
at a time, and the resulting image is a
eproduction of the original drawing or
photo. At this time, FCC authorizes
facsimile using amplitude modulation
{A4) on 50.1 MHz and above, and
frequency modulation (F4) on 220 MHz
and above. Modification of Deskfax
machines for amateur use was covered
by W7QCV in an earlier article.*

A problem Deskfax users face is the
synchronization of the drum angles so
the received picture is cenfered on the
receiving blank. A circuit proposed by
WTQCV required a constant input level
for seceiving. The modification to be
described 15 relatively immune to input
signal Jevel variations which might cause
a loss of sync.

Circuit Operation

The phase contact, which opens
once each tumn of the drum is used to
synchronize the drum angles of both
sending and receiving machines. When
81 is switched to SYNC, the audio
*Via Colombo Lotli &, 48100 Ravenna, [taly

#*Via Fiorelli Bandiera 18, 483013 Faenuaza,
Ltaly

! King, “Conversion of Telefax Transceivers to
Amateur Service,”” OST, May 1972, p. 23.

20 5T

signal generated by the sending machine
is short-circuited by the phase contact
for most of the revolution time, except
for the short perlod when the contact is
opened by the cam. During that period
a sync signal is sent to the receiving
machine., On the receiving machine the
sync signal can be obtuined from the
stylus counection, rectitied and fed to
the grid of the 6C4 (Fig. 1). The tube
conducts, relay LR is activated, and the
circuit of the GRAY MOTOR is tempo-
rarily opened. This results in a slowing
down of the drum,

The cathode of the 6C4 is connected
to ground through the phase centact,
which means the tube is readv to
conduct for most of the time of the
drum revolution, but it will actually
conduct only when a sync signal gets to
its grid. Following a seres of sync

Here's a

signals {5-10 seconds), there will be a
moment when the cams of both ma-
chines will lift the phass contacts at the
same time. lnder this condition the
6C4 will not conduct because its cath-
ode is not grounded. The drum angles of
the two machines are now synchro-
nized. If the two aperators have placed
the papers on the drums with the edges
coinciding with the pointers marked on
the rim of the drum, the received
picture will be centered on the paper.
Circuit Details

The sync circuit (Fig. 1) requires a
power supply which delivers 6.3 V for
the filament and a negative voltage for
the grid of the 6C4. A separate filament
transformer is required for the svme
fube to avoid exceeding the heater-
cathode breakdown voltage. The incom-

R — =
— B < T — QR 411
e A S ‘ot ]
ACK i 1 I
e PHASE I oo
CONTACT ! ] LINE
' 2 H\; X o ! [}’ TRANS
2v - i
iy o ! 0f0
&E\I 5 ’_l_‘, A 1 i INCOMING
0 L & \
STYLUS - ) i

Fig. 1 -~ Modifications to add the synchronizing circuit to the Pesktax machina. Portions of
the ariginal circuit are shown in black and additions are in red.



X =OPENED CONNECTION
RED LEADS ARE T BE ADDED
FEED STYLUS
MCTCR _ MOTOR
i
i
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‘9' . |PICTURE 5 COMMON
g o h >:;)SYNC
i
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70 I:IACK
o Q ;
; HTV AL
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OUT?ING

Fig. 2 — Changes to the wiring of 51 and the
ACK coil.

ing signal from the stylus is rectified by
means of CR1 and fed to the grid of the
6C4 by CR2.

A push button short-circuiting the
line carrying audio to the transmitier
tells the receiving operator that scanning
of the picture is about to begin. The
following procedure is suggested: The
sending operator should push the but-

GRAY MOTOR

i
-

B+
4.0F 6vE

Fig. 3 -~ Changes to the wiring of relay LR
and one section of the TR switch,

ton for 5 seconds; when the receiving
operator does not hear the synchro-
nizing signals any longer, he should
switch 81 to PICTURE. The sending
operator should switch S1 to PICTURE
immediately after releasing the push
button, thus the scanning of the picture
will take place almost on the same line
at both ends.

The wiring hamess of the Deskfax is
rather intricate and it is not easy to
locate the components whose circuits
are to be modified. Fig. 1 contains all
the modifications, and Figs. 2, 3 and 4
are useful guides through the spider’s
web woven beneath a Deskfax chassis.

&;
GRAY MOTOR MTVAC
EXISTING LEAD
M TOHTVAL
25 1
' TO FEED e
\,.Et MOTOR~ BICTURE | o7
; EXCEPT AS INDICATED, DECIMAL ACK
3 VALLES OF GAPAC|TANCE ARE
ne IN MICROFARADS { 4F) | DTHERS
Be ARE IN PICOFARADS {pF OR pyF};
EXIETING 40F 6V6  RESISTANCES ARE IN OHMS, 1T VAC
1 =l000 , M=1000 000
LRZ
12V ZENER
AcK
+ —O—
Eg@wot—o T0 $IYLUS
y
HIVAL
10k
O
20 VAT 100
T
o] SPKR
R T ACK._ /?
PHASE f A o] ?
TR
CONTACT —~
0 Q
’ Mic ,j:
- LINE
0‘_ /2 7/2 ‘ TRANS.
i PUSHBUTTON INCOMING

Fig. 4 — The complete synchronizing circuit.

Strays

CALL FOR AMATEUR PAPERS

1 A session entitled “New Technology
in Amateur Radio” will be held at the
National Telecommunications Con-
ference, December 5-7, 1977, at the
Marriott Hotel in Los Angeles. This
annual conference is sponsored by the
Institute of Electrical and Electronics
Engineers, Amateurs are invited to sub-
mit original papers in any of these or
related areas: Voice transmission (ssb,
fm, speech processing, ete.); cw trans-
mission; video transmission (slow scan,
ATV, ete.); digital data transmission and
applications; uhf and microwave tech-
nology; amateur communication sat-
ellites; antenna design; filtering {active,
digital, etc.); microprocessor applica-
tions; propagation; amateur radio stan-
dards (harmonics, key clicks, stability,
RF1, TV, etc.).

As the title implies, this session
emphasizes recent advances in amateur
radio technology, as well as proposals
for future technological growth. You -
should submit five (5) clear copies in
English of the proposed paper, plus a
one-page summary. These submissions
should be mailed to arrive by May 1,
1977. Send papers and inquiries to: Dr.
William J. Weber, [II, W6HNQ, Jet
Propulsion Laboratory, M.5. 161-228,
4800 Oak Grove Ixive, Pasadena, CA
1103,

ARRL President Harry J. Dannals, W2TUK,
adddresses the crowd during the joint Racio
Club de Puerto Rico/ARRL West Indies Con-
vention heid earliar this year at the Copamar-
ina Hotel in Guanica, PR, To the right is the
Governor of Puerto Rico, the Hon. Rafael
Hernandez-Colon, who attended the main
activity. To the left is the new RCPR presi-
dent, Ramon Delgade, KP4BBK, and outgoing
President Roberto Morales, KP4AOC,
Speaking to the group, the governor

praised armateur radio communications in
times of emergency and urged all hams to ""go
beyond the mere signal exchange and weather
report” and become ""true exponents of the
oodwill of their respective countries.”
?KPJ.!HK photo)
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Learning to Work with
Integrated Circuits

Part8: Here it is, gang .

. the final touches to turn your

digital voltmeter into a full-fledged precision frequency counter!
From the subaudio range through 6 meters, for ac or dc volts,
or direct current, whatever is your bag, now you can measure

it. T

By Jerry Hall,® K1PLP and Charles Watts,** WABGVC/1

Now you can really wrap up your
voltmeter/frequency counter, [or here is
the information you've been awaiting —
the concluding part of this series which

*Associate Technical Editor, ST
*+Editorial Assistant, QST

TParts I through 7 appeared in (57T for Janu-
ary through July, 1976.

gives the final bits of construction data.
At the completion of the building
efforts described in the first seven paris
of this series you had a dandy digital
voltmeter, but it wasn't much good at
counting external unknown frequencies.
To do that it needs a wave-shaping
circuit in the front end. And if you

EXCEFT AS INDICATED, DECIMAL VALYES OF

CAPACITANCE ARE IN MICROFARADS  yF ),
OTHERS ARE IN PICOFARADS (pF QR ppF);
RESISTANCES ARE IN OHMS |

k= 1000, Ms1D00 Q00, Q3

THv

470

7

e JOUTPUT

Fig. 28 — Circuit diagram for input wave shaper. No connections are made to pin numbers not
shown on the IC, The 47- and .01-uF capacitors shown between pins 7 and 14 of the 1C must
be mounted directly at the 1C. 1f the circuit-board pattern of Fig. 29 is used, mount these
capacitors on the foil sice of the hoard, arching the leads so they do not contact ather IC pins.
The 47-uF capacitor is electrolytic or tantalum; all others may be disk ceramic. Resistors

are 1/2-watt composition.

Q3 - Silicon n-channel JFET vhf/uhf
amplifier, Motorola MPF102 or 2N5486
or equivalent

Q4 — Silicon npn vhi/uhf oscillator-ampli-
fier transistor, 2N2222A, Motorola
MPS3563 or Matorola HEP720 or

22 1Ly

aquivalent.

R6 ~ Selected value in the range of 420 to
1000 ohms; see text.

24 — High-speed-series TTL IC, hex in-
verter, type 74H04 {two sections unused),

want to count radio frequencies, as
opposed to counting just audio signals,
you'll want to incorporate a crystal-
conirolled time base in place of one
using the powerline frequency. The
information needed to incorporate these
circuits is contained in the paragraphs
which follow,

Preamplifier and
Wave-Shaping Circuit

The purpose of the preamplifier and
wave-shaper circuit is to interface the
analog world with the digital circuitry
of the counter section, making them
work together properly. This circuit is
shown in Fig. 28. The shaper will accept
a signal of almost any type of wave
form and convert it to a train of pulses,
one pulse for each cycle of the input
wave,

Fig. 29 shows the circuit-board lay-
out and parts placement. As you can see
by the accompanying photograph, the
resistors are mounted on end. This was
done partly to save space in the board
area, but also to reduce stray coupling
to circuit foils, thereby giving a stight
improvement in high-frequency re-
sponse over mounting them against the
board. There’s anocther difference in
construction over that for previous
boards, too — no IC socket. in previous
parts of this series we were working
with low frequencies or with switched
de levels, and the use of sockets for ICs
was stressed primarily as an aid to
troubleshooting. Here, however, a
socket adds to the circuit capacitance
and tends to reduce the maximum
trequency capability, (Of course, yvou
may use a socket if you wish, and you
probably would notice little or no dif-



The compieted wave-shaper hoard {left) and crystal time-base
board (tight}). In this view the boards are upside-down from the
parts-layout presentations of Figs. 20 and 31. Note that the

resistors are mounted on end. Half-watt resistors wers used in
the construction of the wava-shaping circuit, as thay exhibit
slightly fess reactance at vhf than do 1/4-watt resistors. ‘

ference at 30 MHz and below.) When
the circuit is constructed on G-10 epoxy
board it will respond to frequencies as
high as 60 and 65 MHz, although the
input level for proper operation gets a
bit critical at the upper end. On the
low-frequenicy end, the circuit wil
follow input frequencies as low as 1/3
to 1/5 hertz. For reliable operation the
mnput level must be greater than ap-
proximately 350 miflivolts rms, some-
what more at the upper frequency end
(800 to 900 mV). The input sensitivity
is somewhat related to the care with
which the value for R6 is selected.

The input to the shaper circuit is
capacitance coupled, which aliows you
to measure the frequency of an ac signal
fding on u de¢ level. Following the
0.1-uF input capacitor, however, the
circuit is direct coupled all the way.
This cir¢uit is a modified version of one
which has appeared in several articles
describing home-construction projecis.

We first ran across the circyit in 2
frequency counter which was commer-
cially made by HUA Electronics.!' The
combined value of R6 and the 5602
drain resistor for Q3 serves to bias Q4,
which int turn controls the quiescent dc
fevel at the input of U24, pin 1. The
necessary value for Q6 will depend upon
the particular transistor used at ()3, but
470 ohms should be in the ball park if a
Motorola transistor is used, and will set
the input level at U24 to be just below
the switching threshold. A single resistor
would work as well as two in series, but
the two will give you a little more
flexibility in finding the correct combi-
nation.

Do it this way. Wire up the board
completely except for R6. Go to the
junk box and locate a potentiometer —
something around 5000 ohms s ideal,

' Footnotes appear on page 26.

With clip leads, connect the pot in place
of R6 s0 you can vary the circuit
resistance. Short the input to common,
and apply power. With a dc voltmeter,
measure the output voltage at pin 8 of
U24. As you slowly rotate the control
from maximum resistance, you'll note a
point where the voltage suddenly
switches from a logic 1 fo a logic 0.
Stop rght there! Carefully remove the
pot from the cirouit and with 2n ohm-
meter measure the value of resistance
you set it for. Now select a common
value of resistor which (with the ohm-
meter) matches that of the pot, as
nearly as you can. (it doesn’t matter if
your ohmmeter calibration is not very
accurate, for all you’re doing is using it
to maich values, not to determine an
absolute value.} Install the selected re-
sistor at R6 and again apply power to
the circuit. The output of the circuit
should be at a logic 0. Ifitisn’t, go to a
siightly higher value for R6. How's that?
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Fig. 29 — Etching pattern and parts-placement layout for the
wave-shaper circuit, shown at actual size. The pattern {solid
black} is shown from the foil side of the board, with black
representing copper. The parts-placement layout is shown from
the nonfoil side of the board. Decimal values represent capacitance

in uF; whole-number values with no units represent resistances, k =
1000, All components except the two capacitors bypassing U24 are
mounted on the nonfoil side of the board. Small-diameter coax
such as RG-174/1) shouid be used at the input with the braid
connected to comman.
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Why didn’t we use a pomount pot
instead of going to all this trouble to
install R67 Well, let us answer vour
question with a quesiion. How good a
resistance do you think a pe-mount pot
is at 60 MHz?

A Crystal-Controlled Time Base

You'll recall in Part 4 of this series
we mentioned that the power company
isn't any WWV, and that the shori<term
accuracy of the line irequency left
something to be desired. An illustration
in connection with Fig. 10 of Part 4 led
to the conclusion that at 21 MHz, using
the power-ine frequency as your refer-
ence, vouwr counting measurements
could be off by as much as 21 kHz, Fig.
30 shows a circuit that can be used to
replace the 60-Hz clock board to get
away from errors like this.

The circuit uses two sections of a
gquad 2-input NAND gate a8 a 6-MHz
oscillator. A third section is used a5 an
inverter, providing buﬂ‘ering. We must
he truthful and say we didn’t originate
this circuit — it appeared in this same
form in QST for February, 1974,'? but
was chosen for its simplicity and reli-
ability. “Why a 6-meg rock?” you ask.
“Why not_3, or T MHz, or even 100
kHz?" Stability, for the main reason --
economy, for another. Consider that a
general-purpose  100-kHz crystal
{005-percent temperature accuracy)
costs you roughly $15 if vou order it
from a crystal manufacturer, whereas a
high-accuracy crystal (.0005-percent
temperature accuracy) for 6 MHz is less
than $12. Since the circuit of Fig. 30
includes provision for precise adjust-
ment of the frequency of oscillation,
we're not so much concerned with
crystal calibration accuracy, but a saving
of three bucks on one component for
the DVM/counter is nothing to sneeze
at, especially when we gain by a factor

of ten in stability at the same time. Of

course if you already have a 5-MHz rock
on hand and want to use it, by all means
do so0. The circuit of Fig. 30 can be used
if a “50-Hz modification” is made at
U31. The modification is the same as
that for U8, as described in Part 7 under
the heading, “Conversion of the 60-Hz
Clock Board for Operation at 50 Hz.”
No other changes need be made to the
cirenit of Fig. 30 for use of a 5-MHz
crystal.

The output of U25, the crysta
osciftator, is applied to the first 741590
in a string of five. Each 741890 is wirad
to provide d.w1de-bv ten operation for a
total division of 10%, The output signal
from the fifth 74LS90 is a train of
60-Hz pulses, the same as from the
60-Hz clock board described in an
eariier part. The difference is that, here,
the 60 Hz is crystal conirolled. When 83
is switched to the position shown on the
diagram, this 60-Hz signal is fed to the
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Fig. 30 — Circuit diagram tor the crystal time base.
numbers not shown on the ICs, except as "'tie points’' (see text},

No connections are made to pin
Hasistances ara in

ohms. Qutputs A, B, [, and Cl. are connected to the gating circuit (Fig. 15, Part B),
replacing those which came trom the 60-Hz line-frequency clock board. The connec-

tions to 53B are from S2C (see Fig, 26, Fart 7).

Connection “9" is made to the 10-V

terminal of $2B (DS3), and connection "10” to the 100-V terminal {D34).

C9 — Air variable, 1.4-9.2 pF, Johnson
189-503-5 or Erie 543-000 or equiv.

C10 - 27 pF, or as required to place
correct frequency adjustment in the
range of C8. Use N1500 or N2200
{negative temperature coefficient) ceramic
capacitor for optimum circuit stability.

53 — 2.pole 3-position rotary; phenoiic
wafer material suitable.

U285 — Quad 2-input TTL NAND gate,
type 7400; S, LS, or H versions may not
be suitable {one section unused).

LI26-U30, incl. — TTL decade divider IC,

input of U31, a 741592, This is &
low-current high-speed version of the
7492 used in the original clock circuit.
Actually U31 and U32 are in the same
circuit configuration as that of U8 and
U9 on the earier 60-Hz clock board,
and you can simply remove those 1Cs
and use them in this circuit, The 74LS
devices are shown in the schematic
diagram because they draw less current
from the power supply of the DVM/
counter.

Measuring Frequencies

Pepending on the position of $3, the
frequency will be displayed on the
readouts of the frequency counter in
megahertz, kilohertz, or hertz. When 51
and 82 are switched for measuring
frequency, the B section of 83 switches
the decimal point to the appropriate
position for the measurement mode.
The switching scheme shown in Fig. 30
gives us the equivalent of an 8-digit
display, even though we have only four
readout devices. “How can that be?”

type 741890 or equiv,

U31 = TTL divide-by-12 counter, type
741892 for low-power consumption,
type 7492 suitable.

tJ32 — TTL 4-bit binary counter, type
741593 for low-power consumption,
type 7493 suitable.

¥1 -- 6.000000-MHz high-accuracy crystal
{32-pF load capacitance may be
specified when aorderingl, A lower
cost general-purpose crystal is suitable
but will exhibit less temperature
stability.

vou ask, Easy! We just switch the
display to read either the first four
digits ur else the last four digits of an
3-digit number. The center position of
the switch lets us read the center four
digits, to resolve any uncertainty in the
other two readings.

An example? Sure! Assume that we
want to measure the frequency from a
[5-meter transmitter. We don’t know
the exact frequency vet, but for pur-
poses of this example let’s say it is

21367428 Hz. This frequency is the
same a5 21,367.428 kHz, or 21.367428
MHz, right? First let’s place the time-
hase swiich in the Hz position, the
position shown for 83 on the diagram.
We couple the counter probe to pick up
a sufficient sample of the transmitter
output for a stable display reading. In
the hertz mode the count gate is open
for one second, 0 every one of those
21-million odd cyc[es passes through the
first counter stage. The sction of the
counting section of our instrument has
heen described in detail in earlier parts
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Fig. 31 — Eiching pattern {solid black} and parts-piacement gquide
tor the crystal time base. The pattern is shown from the foil side of
the board at actual size, with black representing copper. All parts
are mounted on the nontoil side, Decimal values represent

capacitance in uF; whole-number values with no units represent

of this series, but what happens in this
particular case is that the display will
end up reading 7428 (no decimal point
illuminated). The digits of the first
numbers in our frequency, 2136, would
gppear ta the ieft of the 7428 if we had
an 8-digit display, but in this case they
merely overflow out of our counter and
are not indicated. So we jot down the
value 7428 as part of our frequency
information.

Next we switch 53 to measure kilo-
hertz, and the decimal point now illumi-
nates to the right of the third digit. In
our time-base section, switching S3 has
replaced the previous 60-Hz input to
31 with a 6-kHz input, a frequency
100-_times greater. The action of U31
and U32 s essentially the same as
before except now things happen 100
times as fast. ln other words, the count
gate is now opened for only /100
second. And [/100 of the iotal frequen-
¢y passes through the first counter stage
- 213,674 pulses. As before, the left-
most digits overflow, leaving us with a
reading on the display of 3674 — 3674
with the decimal point illuminated. This
is the kilohertz portion of our total
frequency. The right-hand two digits,
1.4, are the same as the left-hand two in
the carlier reading, except because the
counter has an inherent %1 count ac-
curacy, the 4 will probably bobble
between 3 and 5 and be difficult to
read. This is why the two-digit overlap is
provided, We add this reading to that
obtained earlier by appending the lefi-
hand two digits, and now we have

367.428 kHz as a portion of our total
frequency.

For reading the final part of the
frequency we switch 53 to measure
megahertz, and the decimal point now
illuminates to the right of the second
idigit. The input frequency to U31 is
now 600 kHz, again 100 times greater
than before. The count gate is open for
only 1/10,000 second, so 1/10000 of
the total frequency passes through the
first counter stage — 2136 pulses, With
the decimal point illuminated our dis-
play indicates 21.36 MHz, probably
with some bobble in the fourth digit. By
appending the left fwo digits to our
previous information we now have the
complete frequency readout, 21.367428
Hz. Note that this readout indicates the
frequency to the nearest hertz.

The procedure as we've described it
here may seem complicated, but only
hacause we've tried to give you an
insight into what is taking place in the
circuit when you switch 83. To make a
frequency measurement along these
lines actuaity requires only a fraction of
the time it takes to read these para-
graphs. Just remember that in the hertz
position you’'ll be reading the right-hand
tour digits of an 8-digit number, and the
left-hand four in the megaheriz posi-
tion. The center position is available to
clarify any questionable digits caused by
bobble. Of course, because of leading-
zero blanking, zeros at the left for any
reading will not be luminated. If you
weren't interested in knowing the fre-
quency to the nearest hertz, you could

resistances.” J = wire jumper. Pins 4 and 13 of the 74L590s and
pin 2 of the 7492 are not connected internally. This layout uses
these pins as “"tie points” to avoid the need for running additional
jumper wirgs on the board.

just read it as 21.36 MHz.

Fig. 31 is the eiching pattern for a
circuit board for the crystal time base
section. If you compare the pattern
against the schematic diagram, you’ll see
that some of the IC pins are wired up on
the circuit board but are not shown on
the diagram. “Oh, no!” you exclaim.
“Those guys pulled another boner.” No
we didn’t! Honest! We {followed the
suggestion of Bob Shriner, WAQUZO, to
use as “tie points™ IC pins which are not
connected internally. Conductors in the
foil pattern can be routed across these
“tie points” to other parts of the
circuit. thereby eliminating the occa-
sional need for a jumper wire to get
feom point A fo point B on the board.
Circuit operation is not affected by
these connections.

Adjusting the
Crystal-Oscillator Frequency

it is sometimes easy to confuse
oscillator accuracy with oscillator sta-
bility., Aecuracy means how close our
vscillator is to being precisely 6.000000
MHz in frequency. Stebility means how
close it stays to that frequency once it is
set there. With C9 we can adjust the
frequency so it is right on the nose, but
if the frequency was unstable it
wouldn’t stay there long. The result is
that our counter accuracy would not be
constant. At one time it could be preity
good, but some time later, maybe in the
cool of the evening, it might be lousy.
This is why we're interested in stability
in our oscillator.
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Agccuracy is obtained by adjustment
of C9, using an external frequency
reference. ‘The common method is to
zero beat a harmonic of vne of the
frequencies in the system against the
received carrier of WWV. The accuracy
of the 6-MHz oscillator may be adjusted
by beating the 25th harmonic of the
600-kHz signal against the 15-MHz
carrier of WWV, To do this, enough
energy can be picked up from the
time-base section by dangling an un-
shielded test lead near U26. Connect the
opposite end of the lead to the receiver,
in parailel with the regular antenna lead,
if necessary, to get a strong enough
WWV signal. You can’t hear an exact
zero beat of the two while you adjust
C9, but you can set the frequency
within a fraction of a hertz by watching
pulsations of the 8 meter or listening to
pulsations of signal strength as you
approach rero beat, By very carefully
adjusting C9, you can find a setiing
where the pulsations are a couple or
three seconds apart,

There’s another method which is a
bit more direct and more accurate. This
method involves “measuring” the fre-
quency of the color-burst oscillatorin a
color TV set when it is receiving a
network-originated program. Each of
the three major U.S. television networks
ukes a rubidium atomic standard to
generate the frequency of 3.579545

MHz with an accuracy of mmuch better
than one Hz. Just couple the input of
the counter to the oscillator in the TV
set and tweak (9 for a consistent
reading of 9545 with the instrument in
the hertz posttion.

Would You Believe . . .

Somewhere along the way in coa-
structing the power supply for the
digital voltmeter/frequency counter, we
picked up incorrect basing information
tor Q. This is the pass transistor in the
12.V regulator section. In the sketch in
Fig. 1, Part |, the emitter and base leads
are shown reversed from their correct
identification and, as shown in the
photo of Fig. 2, Q1 is installed back-
wards. (The parts callout of Hig, 2
shows the correct connections.) if you
haven’t noted the Feedback information
in the August 1976 issue of (ST and
made a correction already, remove Q1
from the board, turn it 180 degrees, and
reinstall it. This will allow Ul, the
regulator 1C, {o operate ai a much
cooler temperature.

Another point bears mention. in Fig.
26, Part 7 of this series, is shown the ac
rectifier circuit. Tn the accompanying
text we failed fo mention that when
vou measire ac voltages, the display will
indicate rms values. The circuit design
was based on a 60-Hz sinewwave input.

And that brings to a close this

particular series on integrated circuits.
When the idea for this project was
conceived we -hoped it would be one
which would appeal to a large number
of Q5T readers. Judging from early
responses, it seems as if there was a
measure of success in this regard. Too,
we have tried to present the information
in an easy-going style, still giving suffi-
clent detail for an understanding of the
basic techniques. It has been a chal-
lenge, believe us, for it is so easy for
writers to fall prey to saying words in
dufl, text-book stvle. If you've built this
project, we’d appreciate receiving a
postcard from you telling us about it.
Or if you feel you learned something
from the séries but did not go to the
expense and trouble of doing any con-
simceting, we'd like to know that, too.
Chances are we wont be able to
acknowledge every card or letter per-
sonally, but you can bet that vour
comments will guide the members of
the Headquarters staff in planning any
future series of articles which tnay
develop. GEF—

Footnotes

"' Ses Recent Equipment, “HUA FKlectronics
Frequency Counter Model 1BC-1a,"” (8T,
 April 1972, p. 60.
P ATPTL Crystal Oscillator,™ QS T, February
1974, p. 34,

Strays -

© Today’s library houses much more
than rows of books. Movies, craft
ciasses, lectures and the like have made
the modern library a center of commun-
ity activity.

As part of this new adventure in
library activity, the Fairtax County Pub-
lic Library recently sponsored Amateur
Radic Week at its main branch. Special
event station NA4FAX was set up on
the second floor of the library by the
project coordinators WA4LWB  and
WA4ERJ. A video tape un the OSCAR
program was shown along with
KSDZF/4’s preseuntation of a slow-scan
television setup. An amateur radio bib-
liography, ARRL materials, and a list of
area clubs offering licensing classes were
tree for the taking by the 200 visitors to
the station. Publicity for the event was
garnered via radio, newspapers, and the
17 branches of the Fairfax County
Public Library systen.

[ would like to get in touch with . . .

1 pedal steel guitar players for a pedal
steelers’ net on 7053, Mondays, at 2200
EST. Tom Lopez, AD2GMF,

26 0&8%=

This demanstratian by the Victoria Repeater
Group, YE7EZ, is typical of the hundreds of
exhibits which clubs arrange annually to in-
form the public of what amateur radio is.
Manning the display booth in the photo to
the upper left are Geoft Russell, VETDGX:
Norman Addesley, W¥E7DCB and Audray
Russell, VE7DMQ. At busier moments the
rood is not as relaxed as passersby at the
Victoria Hobby Show stop to nspect, query
and participate.

The display was intended to convey the
diversity of activity and equipment in amateur
radis. The background collage depicted ac-
tivity and 2 collection of rigs showed the range
of equipment available, The "hottest’” at-
traction was a teleprinter which held visitors’
eyes spellbound until the typed message from
a closed tape was completed. The booth at-
tracted hundreds of interested viewers.



Build this clock and wind up with a neat
station accessory.

By Chatles Carroll,” W1GQO and Edward Kalin,** WA1JZC

-I;e rush to solid-state and digital
design is indeed being felt in the ama-
teur quarter, One of the more interesi-
ing items to appear on the market is the
National Semiconductor MATUO0Z series
of clock moduies. Exclusive of the
power transtormer and controlling
switches, the entire clock is contained
on z single pe board. A clock for less
than 20 dollars? One that has a Jigital
readout? Surely, it contains an MA1002!

MA1002

The MA1002 module is a miniatur-
ized clock that contains its own [LED
display. The four, 0.5-inch-high numer-
als are visible on the front of the 1-3/8
® 3 X l-dnch (HWD) pe hoard. The
discrete components are mounted on
the same pc board. There are eight
versions of the MAI00Z. The builder
will have to select the appropriate
model uccording to the format (12 or
24 hour), line frequency (50 or 60 Hz)
and alarm tone or clockradio features.
The more subtle features are: Alarm,
snoove time, variable brightness, and a
loss-of-power indicator. In addition to
the normal hours and minutes display, it
is possible to display seconds, alarm
time and sleep time, just by the flip of a
switch. In case you’re worrying about
the display bothering that high-
performance receiver, the numerals are a
direct, nonmultiplexed drive. If 1t is
desired to control external devices with
the clock, the module provides a posi-
tive current source thai can turn on an

*41 Hawthorne 5t., New Britain, CT 05053
**Laboratory Assistant, O8'7

npn transistor when the alarm is acti-
vated.

Construction

Fig, 1 shows the simplicity of the
clock. All that needs to be provided s
low voltage ac and the control switches.
Acquisition of the transformer appeared
to be a stumbling block. It was not
possible to find a manufacturer that
produced a single transformer capable
of supplying the required voltages. It
appeared that the project was destined
for failure. Who wants a small. interest-
ing clock powered by two big trans-
formers? At that point it was decided to
employ an old technique — rewind a
transformer.

A Radio Shack {ransformer
(273-1480) was selected as the patient.
its original secondary was rated at 25.2
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Fig. 1 — Schematic diagram of the ciock.

R1 — Potentiometer, 10 k& to 50 k2,
miniature, linear taper. )

81, 52 — Toggle, spdt miniature.

53, 54, 85, 56 — Normally open momentary
push button.
T1 - See text.



¥, 1.2 amperes. The power availabie
tromn that secondary indicated there was
enough fron in the transformer to
handle the two new secondaries. The
rewinding process is neither long nor
difficult. The basic procedure consists
of removing 4 known winding and then
winding new secondaries, using the
turns ratio wbtained from the vriginal
winding, A review of the transformer-
rewinding process can be tound in the
Beginner and Novice column of (87T,
February, 1970 or in the power supply
chapters of recent editions of the Hand-
book,

The selected transtormer provided
4n unexpected bonus: It was not diffi-
cult to disassemble. 1t is necessary first
to remove the outer metal casing. Using
4 knife, the 7 and £ laminations were
separated and removed from the center
ot the windings. the secondary winding
was removed, keeping a count of the num-
her of turns. That count praduced the
number for the new secondaries, 7.18
turns per wolt. After trying an experi-
inental winding the final ratio hecame 6
turns per volt. The new windings were
106 turns of No. 30 enameled wire and
72 turns of No. 24 enameled wire.
Under [oad they produced 160 V ac
and 10.9 V uc, respectively, The volt-
ages are well withm the maximum
allowable limit for the module. When
winding the secondary with the genter
tap. care should be used to ensure that
the turns are equal on either side uf the
tap. The packaging of the clock is left
entirely to the builder. The enclosure
shown i the photagraphs was built by
WALJZC.

(dds and Ends

Operation cousists of turning the
clock wn and setting the time. When
power Is first applied the display will
flash, indicating there has been a loss of
power. This wan be cleated by momen-
tarily depressing either the siow or fast
st switches, The fust and slow set
switches can then be used to set the
correct time. A complete summarization
ol the switch vperation cun be found in
Table 1 and the MA1002 Jata sheet,
available from National Semiconductor.

The complete clock can be built for
less than 20 dollars. The sew rwist may
take a few hours to complete, but this
project easily fits in as a "weekender.”

This top view of the digital clock reveals the simplicity of its construction. The MA1Q02
module is mounted upright, flush with the inside of the Digibezel (Nobex Companents, 1027
California Dr., Box 4365, Burlingame, CA 94010). The modified transformer occupies

most of the interior ot the hoimemade box, and the rear panel supports the control switches

and the display-brightness potentiometer.

CONTROL FUNCTION

Minutes Advance at 2 Hz Rate

Minutes Advance at G0 Hz Rate

Minutes Advance at 60 Hz Rate

Llarm Minutes Advance at 2 Hz Rate

Alarm Minutes Advance at 60 Hz Rate
Alarm Resets 10 12 00 AM (12 hour format)
Alarm Resets to {0)0 00 {24 hour format)

Input to Entire Time Counter is inhibited {Hold)

Seconds and 10s of Seconds Reset to Zero Without
a Carey to Minutes

fime Resats to 12 00 00 AM {12 hour format}

Table 1
MA 1002 Control Functions
SELECTEDR CONTROL
DHSPLAY MOQDE INPUT
“Time Slow
Fast
Both
AlarmiSnocze Slow
Fayt
Both
Both
Seconds Slow
Fast
RBoth
Both
Sleep Slaow
Fast
Both

Time Resets toa (010 Q0 00 (24 hour format!}
Subtracts Count at 2 Hz

Subtracts Count at 60 Hz

Subtracts Count at 60 Hz

*When setting time sleep minutes will decrement at rate of time counter, untl the sleep
counter reaches QU minutas {sleep counter will not recycle).

Strays -~

[ would like to get in touch with . .

o other hams who we practicing den-
tists. Ray Barnum, DM.D.. WAAMET,
Lula Rd., Homer, GA 30347,

0 radio amateurs who work gt Volks-
wagen dealerships. Brugce M. Balog,
WAIFVZ, 698 Cove Rd., Stamford. CT
06202,

@ amateurs who are maintaining and

servicing lensen-Healeys or other sports
cars using the Lotus seres 907 engine.
Kenneth J. Slusher, WB2YLP, 26-10
34th Ave., Apt. 313, Jackson Heights,
NY 11372.



14-Kilowatt Amplifier

250 watts =

2 pints for the Novice.

advantage of the new power limits.

By Jay Rusgrove,” WATLNQ

More power — at long last. Since the
Novice class license was created back in
the early 50s the maximum allowable
transmitter input-power bas been 73
watts for that class licensee. As of July
this vear that level was raised to 250
watts input. This applies not only to
Novice class licensees but to all FCC
licensed amateurs using the Novice band
segments,

The caleulated power increase in dB
that this change will afford the Novice is
5.23 dB. While that may not seem like a
very large increase, it can make a sub-
stantial difference during marginal and
weak signal conditions. The 35.23-dB
number was calculated as follows:

4B = 1010g [~ = 10 log 250 =5.23 4B

As can be seen from the equations,
power input (not output) was used to
caleulate the dB increase, Actually,
either figures counid be used, assuming
that the output stages for a 73-watt and
250-watt transmitter are running at the
same efficiency. In that case, the ratio
of P1/P2 output power would be the
same as the ratio of P1/P2 input. Since
the ratios are the same, the dB increase
is likewise the same.

Many novices own transmitters that
are not capable of ninning at 73 watis
input. This amplifier was designed pri-
marily with this in mind. However, it is
entirely usable with a 75-watt rg.
Approximately 25 watts of power are
requited to drive the amplifier i{o
165-watts output on 80 meters. Figur-
ing the dB increase for these levels gives
an increase of 82 dB - nothing o
sneeze ai! less than 25 waits can he
*Novice Fditor, ARRL

used to drive the amplifier, but there
will be a corresponding drop in output
power, If a 75-watt transmitfer is used
to drive the amplifier, the transmitter
output should be reduced to a level just
sufficient to drive the amplifier to its
full power input. This can usually be
accomplished by lowering the drive to

This is an inside view of the amplitier. C1is
located at the lower right. C2 is mounted
helow the chassis and is connected to L1 using
a ferdthrough insuiator.

Here's one way to take

the transmitter output stage and reload-
ing.

The Circuit

The main ingredient in this amplifier
is a pair of 6KD6 television-sweep tubes,
Although the tubes are ruted at 33 watts
of plate dissipation, they can handle
temporary overloads of at least 100
watts without sustaining permanent
dumage. These tubes were chosen over
811s or 572Bs because they can often
be “liberated” from old television sets
or can be purchased new from most TV
service shops. Bver ask your local TV
serviceman for an 811 or 572B?

VR, an tl-volt Zener diode, pro-
vides cathode bias for the tubes and
establishes the operation as Class B.
That class of amplifier requires less
driving power than does a Class C stage
for the same power output. It is easier
to reduce the output from a transmitter
that has more than enough power to
drive the amplifier than it is to boost
the output from ua transmitter that
provides insufficient drive. Clasy B oper-
ation was chosen for that reason.

The power supply uses a TV set
transformer that has three secondaries:
600 volts, 6.3 volts and 5.0 volts, The
600-volt winding supplies the full-wave
bridge rectifier with ac energy. De out-
put from the rectifier assembly is fil-
tered by means of three 330-yF capaci-
tors, The 47-k&2 resistors across each of
the capacitors equalize the voltages
across the capacitors and drain the
charge when the power supply is tumed
off, Equalizing resistors are used across
each of the diodes to ensure that the
reverse voltage will divide equally be-
tween the two diodes in each leg. The
capacitors across each diode offer spike
protection. Each 6KD6 Jdraws 2.85 am-
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peres of filament current. Both fila-
ments are connected in paralle]l across
the 6.3-volt transformer winding, The
Swvolt winding is connected in series
with the 6.3-volt winding; the total
(11.3 volts) is rectified, filtered and
used to power the relay.

A 0-50 mA meter is used to measure
the plate voltage and current. The meter
reads 0-1000 in the plate-volts position,
A .26-uhm shunt is placed in the high
voltage lead to facilitate metering of the
plate current. One should be careful if
working near the meter with the power

on, as full plate potential will be present
between each of the meter leads and
ground. Caution: Turn off and unplug
the amplifier before making any changes
or adjusiments.

Construction

Perhaps the best way to classify this
amplifier would be to call it a “junke;-
type” amplifier. Every attempt was
made to keep the amplifier as simple
and easy to build as possible. The only
critical values are those for the amplifier
plate-tank circuitry. Reasonable parts

substitutions elsewhere in the circuit
should have little or no effect on the
performance of the amplifier. For ex-
ample, if 330-uF filter capacitors are
not available 250- yr 300-uF units could
be substituted. They shouid be rated at
450 volis or greater to provide a margin
of safety, It a 001-uF plate-blocking
capacitor is not on hand and a 005-uF
unit is, use it. Often, builders attempt to
match parts exactly to the type speci-
fied in 4 ‘schematic or paris list. A few
projects are this critical in nature, but
the majority, including this one, are not.

K18
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Fig. 1 — Shown here is the schematic diagram of the 1/4-Kilowatt Amplifier. Resistars are the 1/2-watt composition type unless otherwise
specified. Fixed-vaiue capacitors are disc ceramic unless otherwise noted. Polarized capacitors are electraivtic.

B1 — 117-V ac blower,
C1 — Variable capacitor, 340 pF maximum
{Millen 19335 ur eguiv.),

2 -~ Variable eapacitor, 1095 pF maximum
isurpius 3-section 385-pF variable).
CR1-CRE, incl. — Silicon diodes, 1000 volt,

Z ampere.
CR9 ~ Silicon diode, 50 volt, 1 ampere,
DS1 — Pilot lamp assembly, 12 volt,
41,42 - Coaxial connegtor, S(G-239.
J3 — Connector, phono type.
&1 - Dpdt reiay, 12-volt figld, 2-ampere
contacts.

L1 ~ 18 turns B & W 3022 coil. The sentire
coil is used for 80-meter operation and is
tapped for the other bands as follows:
7-1/2 turns far 40 meters; 13-1/2 turns for
20 meters; 14.1/2 tuens for 15 meters;
i5-1/2 turps for 10 meters, Turns are
rneasured from G2 end of coil,

M1 — Panel meter, 0-50 milliamperes,
iCalectro DI-910 or enuiv.}.

R1 - Meter shunt, 1 foot No. 24 enarn, wire
wound on a large ohmie value 2.watt
composition resistor.

RFC1 — 20 turns No. 24 enam. wire oh an

Amidon FT-82-72 cora,
RFC2, RFCB — Rf choke, 2.5 millihenry, 500
milliampere,
RFC3, RFC4 — 15 turns No. 14 enam. wire
on an Amidon FT-82-72 core,
81 — Spst toggle switch, 4 ampere,
2 -- Dpdt toggle switch, low current type,
83 — 8pst toggle switch, low current type.
Tt — Television transformer {see text).
VR1 - Zener diode, 11 volt, 50 watt.
Z1,Z2 % turns Mo, 18 enam. wire on &
47-ohm 1-watt resistor,




Table 1

Typical input/output power relationships for
various input levels. These measurements were
performed in the 80-meter band.

POWER INPUT POWER QUTPUT

(WATTS) (WATTS]
2 10

g 25

10 80

15 20

20 130

5 166

The transformer used in this ampli-
fier was earnered from an old TV set.
Any hefty transformer with a high-
yoltage secondary between 550 and 700
volts should be adequate. Most of these
transtormers will have muitipie low-
voltage secondaries suitable for the tube
filaments and relay requirements,

The chassis used to house the ampli-
fier happened to be on hand and
measures 3 ¥ 10 % 14 inches. No doubt
the amplifier could be constructed on 4
smaller chassis. The beginner is
cautioned not to attempt to squeeze too
much in too smail a space.

The front, rear, side and top panels
are consiructed from sheet aluminum
and help to keep the amplifier *‘rf
tight.” Any air flow openings are
“sereened” with perforated aluminum
stock. The front-panel meter opening is
shielded by means of an aluminum
enclosure (a small Minibox would serve
quite nicely). The on-off power switch,
pilot light, meter switch, band switch,
tuning and loading controls and ampki-
fier in-out switch are all located on the
front panel. On the rear panel are the
amplifier input and output connections,
relay control jack and the fuse holder.
As can be seen from the photograph, a
fan is Iocated near the tube envelopes to
keep them cool during operation.

Setup and Operation

Attach the output of the transmitter
to the amplifier input connection, Then,
join the output of the amplifier to a
50-ohm non-inductive dummy load.
Connect the relay control line to the
transmitter or external antenna-relay
contacts. Then plug in the line cord and

Underneath the chassis, Parts placement is not especially ¢ritical. Tiepoint terminals are used
to support the point-to-point wiring.

turn the power switch to the ON
position. With the meter switch in the
PLATE VOLTS position, the reading on
the meter should be approximately 423,
which corresponds to 850 volts. 1f the
power transformer used has a high-
voltage secondary other than 600 volts
the reading will vary accordingly. If no
plate voltage is indicated by the meter,
check your wiring for possible errors or
defective components. Next, place the
meter in the PLATE CURRENT
position, the band switch to the 80-
mieter band, and apply a small amount
of drive to the amplifier — enough to
make the meter read 50 mA. With the
plate-tank loading control fully meshed,
quickly adjust the plate tuning capacitor
for a dip in plate current. Apply more
drive (enough to make the meter read
100 mA), advance the loading control
approximately an eighth tum and re-

Strays 4

t On Angust 3, 1976, KEKIM an-
swered a CQ on 40 meters from W2CFU
and a QSO began. Of course, there is
nothing unusual about that. But after
chatting awhile, KBKTM mentioned
that the call sounded vaguely familiar
and that he might have W2CFU’s QSL.

card in his file cabinet. W2CFU thought
not. KEKTM checked and came up with,
a QSL card from W2CFU dated Septem-
ber, 1935, when KSKTM was an SWL,

The card bore a one-cent stamp.
W2CFU was flabbergasted; so was
KEKTM.

adjust the plate tuning control for 2 dip
in plate current. Continue this pro-
cedure until the plate current maximum
dip is approximately 300 mA. The final
value of plate current at which the
amplifier should be run depends on
what the plate voltage is under load. In
our case this value was 800 volts.
Therefore, the amount of current cor-
responding to 250 watis input is
approximately 310 mA. ({ = PIE, [ =
250/800, { = 312.5 mA.) The same
tune-up procedure should he followed
for each ot the other bands. The ampli-
fier efficiency on 80 through 20 meters
is approximately 635 percent, dropping
to 60 percent on 15 meters. On 0
meters efficency is slightly less than
50 percent. Poor efficency on the higher
bands is caused primarily by the high-
output capacitance characteristics of
sweep tubes. mE=]

1) Take heart QSL collectors: Nineteen
years ~ that’s whal it took, but it
finally made it to the QTH of Joseph
Schwartz in Flushing, NY. The QSL
confirmed the then KN2ZVGV's contact
with KN2YJIP, In Joe’s words, "I say to
all hams, do not give up hope receiving
your QSL. Some day it will arrive.” But
he added, “T wonder if [ hold the record
for receiving a card so late?”
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Meet the Microprocessor

Part 3: So you're thinking about building your own micro-

computer.

How to go . . .

kit or assembled? 4-bit or

8-bit, or maybe 16? What additional equipment will you
need? Will it be expensive?T

By William L. Thomas,* WBBFGR/9 and Stephen E. Belter,"™ WNOSGP

If you were fo set out to huild vour
own microcomputer, vouwd want to
know several things about the subject
before you started to work., After all,
it's not quite as simple a job as follow-
ing a cookbook recipe. There are many
kinds of microcomputer systems, and
it'll be up fo you to decide which
system is best for your particular needs
or desires. This series of articles has
been written to give vou sorme basic
information on the subject.

In the first two parts of this series,
we covered the hasics of micro-
processors — how.they work and how
they are programmed. More detailed

information ¢n these subjects may be

found in any of several books and
manuals now available, or through
experience (or both). At this point, it
seems appropriate to  discuss some
typical microcomputer applications for
amateur radio. We will look briefly at
two of them, a repeater control system
and an adaptive Morse-code decoder.
Since hoth of these applications can be
quite complicated, only simple ex-
amples will be illustrated. As an aid in
our discussion, we will make use of a
handy tool called a stafe-transition dia-
gram. |t provides a convenient method
for showing the reiationship between
the different tasks the computer will be
programmed to perform.

Repeater Control System

Repeater control systems can be
quite versatile when built with a micro-
processor, However, since a full descrip-
tion of such a system would be beyond
the scope of this article, a simple system

TParts 1 and 2 appeared in ST for August
and September, 1976.
*315 N, Maple Ave., Apt. 1-G, Oak Park, IL

60302 }
**465-1/2 Vine S5t., West Lafayette, IN

47906

This representation shows some of the
special-purpose |Cs available for micro-
computer systems, The microprocessor (€
{MPL) is shown at the top. The arrows show
the flow of information in the machine,

this one being based on Motoroia‘s MB300
system. fMetorola Semiconductor Products
photo)

having only an i-d-er and timer will be
discussed. The staie-transition lagram
in Fig. 8 shows our sfares represented
by the four blocks, STANDBY, RE-
PEAT, [-I} & REPEAT and TIME-QUT,
These four states represent the major
functions that our repeater program will
perform. The evenss that determine the
order of performing any series of tasks
are symbolized by arrows pointing from
one state to another,

As an example, consider what this
repeater will do if a very short duration
signal occurs at the receiver input after
more than four minutes have elapsed
since the last i-d. Before receiving the

signal, the repeater will be in the
STANDBY state. The microcomputer
will have the transmitter turned off and
will be waiting for the squeich on the
receiver to be broken, When this hap-
pens, the repeater will go from the
STANDBY state to the 1-D & REPEAT
state where & Morse i-d will be trans-
mitted. When the i-d is finished, no
signal is present at the recejver and the
control system goes back to the
STANDBY state. If someone had
started transmitting continuously while
in the I-D & REPEAT state, their signal
would have been retransmitted; and at
the end of the j-d, the control system
would cause the repeater to go to the
REPEAT state. The other possibilities
can be considered in a similar manner.
Note that it is impossible to get caught
permanently in any state since there are
arrows (events) pointing both in and cut
of each state.

In order for the microprocessor to
sense the receiver squelch and the reset
push bution, there must be interfaces to
transtate the voltage levels to 1s and Us.
Similarly, there must be interfaces to
translate the 1s and Os {rom the central
processing unit (CPU)} to control the
transmitter and tone gemerator for the
t-d-er. For each of the states in the
state-transition diagram, we could flow-
chart the operation of program,

The Purdue Amateur Radio Club
recently converted their repeater,
WROACZ, to autopatch with micro-
processor control. In addition to con-
trolling the i-d and time-out functions,
the microprocessor aiso handles the
autopatch access code, audio switching,
and Touch-Tone to dial-pulse conver-
sion. When 2 Touch-Tone command is
recognized, the microprocessor responds
with an R in Morse code, then performs
the requested function. The micro-
processor also recognizes when the uni-



versal emergency number, 911, s
entered and automatically dials the local
Crime Alert telephone number. The
program was written by Howard
Cunningham, WA9VRLI, for a Motorola
MU osUU  microprocessor  and  uses
approximately B00 eight-bit words of
program storage and 100 words of data
storage.

There is na limit to what could be
done, with a little imagination. For
example, when the repeater is timed-out
the microcomputer could play Taps on
its Touch-Tone pad before shutting
down the transmitter, or Reveille each
merning at 7 AM. (subject, of course,
to FCC rules).

Adaptive Morse-Code Decoder

The authors’ first experience with
amateur-radic-oriented microprocessor
projects was an adaptive Morse-code
decoder. This system could decode
hand- or machine-sent Morse code in the
range of 1/2 to 130 wpm without any
external speed adjusiments. The system
was implemented on an Intel 4004
which was the first widely availabla
microprocessor. Our inspiration for this
project was an article in @ST? which
presented an algorithm (set of rules to
follow]) similar to these:

by I the new element (dot or dash)
is at least twice as long as the immedi-
ately preceding one, the new element is
a dash.

2) It the new element is less than
half as long as the immediately preced-
g ong, the new element is a dot,

3) If the new element is more than
haif ax long but less than twice as long
as the immediately preceding one, the
new element is the same as the preced-
mng one,

4) 1t a key-up interval ocours which
tias 2 lengih equal to or greater than 3/4
the length of the last dash, a fetter has
been completed.

5) If a key-up interval occurs which
has a lenpth equal to or geater thao
1-1/2 times the length of the last dash, 4
word has been completed (a space is
venerated),

Whule the basis for this algorithm is
mmore than five vears old, we have yet to
find u simpler technique that will work
as wefl with handsent code.

A simplified version of our state-
transition diagram for this sysiem is
shown in Fig. 9. Each of the above-
mentioned steps is accomplished by this
machine {note the interchangeability of
the words, system and machine). For
example, assume the system is currently
in the DASH state. [f the key goes down
{event 1%), the program goes to the
DOWN state and performs the indicated
task. Now, if the key goes up hefore 0.5
“DOWN'TIME, corresponding to the
element stored during the DASH state. u

Foatnotes appear o page 35,

2 -0 & REPEAT
SIGNAL PRESENT AT RECEIVER, CARRIER PRESENT AT RECEIVER
MORE THAN 4 MINUTES SINCE (TRANSMITTER ON INBUT
LAST 1-D WITH MORSE CODE
- 1=D=ER) <
NO SIGNAL AT 4 MINUTES SINCE THE
RECEIVER INPUT LAST 1-D, SIGNAL STILL
PRESENT
NO CARRIER AT RECELVER INPUT
STANDBY REPEAT
(TRANSMITTER {TRANSMITTER
| OFF) o ON)
CARRIER PRESENT AT RECEIVER, FEWER THAN 4 MINUTES
SINCE LAST I-D TRANSMITTED
TIME-OUT
- (TRANSMITTER o
MANUAL RESET OFF) MORE THAN 3 SOLID MINUTES
OF TRANSMITTER ON

Fig, B = State-transition diagram for a simple repeater control system with a Morse-code identi-

fier and timer to turn off the transmitter.

dot has occurred by rule 2, and the
machine goes to the DOT state (event
1/). On the other hand, if the key is still
down after the element time has elapsed
(event 2 occurs), the decoder goes to
the WAIT state. When the key goes up
{event 17), a dash has been detfected,
cither by rule 1 or 3, and the decoder
goes to the DASH state. In a similar
manner, the remaining rules can be
traced as paths on the stafe-transition
diagram.

As was the case with the previous
examples, much of the work performed
by the sysiem has been taken for
granted. Some of these tasks are: ([)
decoding the stored dots and dashes, (2)
keeping track of the DOT, DASH and
LETTER-SPACE e¢lapse times, (3) dis-
playving the decoded characters, and {4)
connecting the key to the system! Once
again, these details could easily generate
an entire series of articles.®

Both the previous examples could be
run on the same microprocessor system,
All that would be required is loading the
proper program in the microprocessor’s
memory and changing the connections
to the devices being controlled.

Choosing a Microprocessor

Assuming that your interest has been
aroused, let’s discuss some
microcomputer-selection criteria, The
main characieristics which distinguish
vne microprocessor from another are
number of bits in the accumulator,
speed, instruction set, and support
material. Buach of these characteristics is
stressed in the manufacturer’s literature
and should be weighed by the hobbyist
and engineer when choosing a micro-
processor family.

Currently, microprocessors are avail-
able in 4-, 8-, 12+ and 16-bit accumula-
tor (ACC) sizes. The popular 4-bit
ticroprocessors are the Intel 4004 and

S o e

4040. The most popular 8-bit machines
are the Inte] 800X and 8080, the Motor-
ola MCGB00, und MOS Technology's
6502. These microprocessors are
second-sourced (alternately supplied) by
numerous other manutacturers. The 12-
and 16-bit microprocessors have not yet
appeared to be very popular with
hobbyists.

The above is by no means a com-
plete list of the available micro-
processors, but represents the popular
experimenter series at the present time.
There are many other semiconductor
manufacturers making microprocessars
{see Table 7), some with four or more
different models. There are also the
so~called bit-slice microprocessors which
can be used to build machines with any
even number of bils between two and

EVENTS

1+ Key input changes [/ indicates Key went
up, ¥ indicates key went down}

RH 'Tiime alapsed equal to interval in dot-dash
timer

3: Time elapsed equal to interval in |etter-
space timer

STATES

DOWN: Key is down, caunt “down®time

WAIT: Continue to count “*down''time

DOT: Store 2 {(“down'time) in dot-dash
timer, store cot in decoder

DASH: Store 0.5 (“down’'time) in dot-dash ¢
and 0.75 (“down''time) in “ietter-space’ |
timer, stare dash in decorer

CHAR: Decade + display character

SPACE: [Display space

Fig. 8 — State-transition dsagram for a Morse-
cade decnder.

Y. = Y, T -y



64 in the ACC.

Most control applications can be
handled easily by a four-bit processor.
Other data and communications applica-
tions are easier with eight or more bits
in the accumuiator, Memory costs rise
with the number of bits used, however,
30 most hobbyists use eight-bit micro-
computers.

The question of speed is not easy to
categorize on a general basis. For most
ricrocomputers the basic unit of time is
the cycle, which varies from about [ us
to. 20 us for the above-mentioned chips.
However, the actual time required to
perform an instruction such as JUMP or
ADD will vary from one microprocessor
to another. For the 8080, a jump takes
three cycles {approximately 5 us). The
most popular #-hit machines (8080,
6800 and 6502) are all manufactured
with NMOS technology and hence have
comparable instruction execution times.

Most nicroprocessors have fairly
simifar instruction sets; for example,
they all have JUMP, SHIFT and ADD
instructions. However, the number and
power of the instructions (capability to
perform various tasks) can greatly affect
the amount of program memory needed
to store a program and the time re-
quired to execute it. The most obvious
differences in the instruction sets will
occur in the ways memory can be
addressed, how input/output transfer is
performed, the ease with which two
numbers may be compared, and the
types of tests which can be made for
conditional jumps. Other differences
may include the kinds of Boolean opera-
tions allowed {(AND, OR, EX-
CLUSIVE-OR, complement and the
like} and special instructions for decimal
arithmetic..

Ideally, vne should try programming
each of the microprocessors under con-
sideration with some simple task. Com-
pate the resuiting programs for number
of words of program and data memory

Table 7

Partial list of microprocessor manufacturers,
Other companies such as Hewlett-Packard also
make microcomputers for use in their own
equipment.

AMD {Advanced Micro Devices, Inc.)
AMI {American Microsystems, inc.)
Fairghild Semiconductor

General [nstruments

tntel Corp,

[ntersil

Monolithic Memories

Mostek Corp.

MOS8 Technology

Motorola Semiconductor

MNational Semiconductor

NEC (Nippon Etectric Company, Ltd.)
Panafacom, Ltd,

RCA
Rockwell International
Signetics Corp.

TI {Texas Instruments)
Western Digital Corp.

used, the time needed to execute it, and
the difficulty involved in writing the
program. A test program of this type is
called a benchmark and should be
typical of the kinds of programs you
plan to write. One common benchmark
program for microcomputers is a multi-
digit decimal addition routine.

Support material supplied by micro-
processor manufacturers for use with
their products can encompass quite a
variety of items, including special-
purpose {Cs, system documentation and
software packages. A company which
has a large amount of support material
available has made quite an investment
in developing this materdal and will
probably continue to support their
tnicroprocessor with new material in the
future,

Some of the special-purpose com-
ponents available for microcomputer
systems include memory, clock genera-
tors, timers, and input/output inter-
faces. These chips greatly reduce the
wiring complexity involved in building a
system. Some of the newer input/
output ICs have a feature where their
pins may he either inputs or outputs:
you conirol which function trom vour
program!

Documentation 15 2 very necessary
part of a microprocessor system. A
microprocessor is a very versatile tool
which cannot be adequately described
in a few words. Look for examples of
hardware configurations and software
techniques in the manufacturers’ manu-
ils, Beware of the company with only a
dozen-page data sheet. The beiter
microprocessors have books the size of
the Sears catalog describing the com-
ponents in detail, how to program them,
and dozens of hardware and software
examples.

Scftware is perhaps the sleeping
mant of the microprocessor story at the
g;esent, A microprocessor is designed to

programmed, and the user will find
the job more appealing if some of the
commonly needed routines (such as a
multiply routine} are supplied by the
manufacturer. ' you plan to have a
farge system eventually, you will also
want an assemnbler which will run on
your machine.

There are other things which may
affect which microcomputer is best for
your application. Can you easily inter-
face it to the equipment it may control?
Over what temperature range is it de-
signed to operate? How many voltages
are required and how much power does
it pull?

One version of RCA’s COSMAC
microprocessor is rated to operate from
~55°C to +125°C with sn unregulated
power supply between 3 and 15 volts. it
pulls less than 3 or 4 mA, Many othet
microprocessors require several power
supplies and dissipate more than 1/2

watt. The Purdue repeater formerly
onjy pulled 300 mA with the receiver
squelched. The new microprocessor con-
trol and autopatch requires as much as 3
amperes! This would have a disastrous
effect wn the former standby power
source, a 12-valt car battery.

You now know what a micro-
processor is, how it can be programmed,
what it can be used for, and how to
select one. The obvious question is,
“How complicated must a micro-
computer sysiem be so that an amateur
can experiment with it on projects he is
interested in?”

A Minimal Microcomputer System

A minimal system is shown in block
diagram form in Fig. 10. The layout is
based around six major devices. There
are the microcomputer, a keyvboard, a
display or printer, additional memory, a
permanent program-storage device, and
special-purpose  devices, Actually, a
system with only a microcomputer, a
keyboard, and a display device would be
sufticient for very small-scale computer
experimentation. In such a case, the
kevboard and display devices are often
combined into # single front panel
consisting of switches used for data
entry and computer control, with indi-
cator lights displaving the computer
status. 'This money-saving sofution may
enable the hobbyist to check out the
basic operation of the microcomputer
but is not satisfactory for nommal
experimentation which will require a
separate keyboard and display.

The microcomputer should inchede
the CPU board (microprocessor, system
controller, clock, data and address buf-
fers), some memory for program devel-
opment, a power supply (with several
amperes of reserve capacity), and &
monitor program in ROM, or read-only
memory. Most microcomputer mem-
ories which allow for both reading and
wrting of data (called RAM for
random-access memory) will “forget”
everything stored in them if' the power
is ever turmed off. A ROM always
retains its data, even after months with-
ot power.

if the monitor program is kept in
ROM, it will be available whenever the
microcomputer system is turned on and
will allow simple operations such as
entering a program to be performed
immediately . A microcomputer without
a permanentiy built-in program of this
sort will quickly become frustrating for
the user. Remember, « computer is
useless without software to direct its
aperation,

The keybeard and display or printer
are often avajlable as integral units,
although they will still appear as sepa-
rate devices to the computer. This area
of hardware development is receiving
much attention from manufacturers as



Table 8

Partial list of electronics manufacturers ot
interest to microprocessor experimenters.

COMPANY /ADDRESS KEY
Cramer Electronics, 85 Wells Ave., 1,3
Newton, MA ‘02159

Cromémco, Qe First St., Los 3
Altos, CA 84022

E & L Instruments, {nc., 61 First 1

st., Derby, CT 06418

EBKA Industries, Inc,, 8920 Melrose 1
lane, Oklahoma City, OK 73127 4
Electronics Product Assoc., 1157 2
Vega St,, San Diego, CA 92110

Gedbout Electronics, Bax 23565, 3
Oakland Airport, CA 94614

IMSAT [IMS Associates, inc.) i
1922 Republic Ave., San Leandro, 3
CA 94577

Intelligent Systems Corp., 4376 1,
Ridge Gate Dr., Duluth, GA 30136
Martin Research, 3336 Commercial 1
Ave,, Northbrook, IL 60082 3,
Microcomputer Associates, 1ne., 1
111 Main 5t., Los Altos, CA 94022
MITS. 6328 Linn, NE., 1
Albuguerque, NM 87108 3
MOS Technology, Inc., 850 2,
Rittenhouse Rd., Norristown, PA 19401
National Multiplex, 3474 Rand Ave., 3
Box 288, South Plainfield, N.J 07080
Ohio Scientific Instruments, P.0. Box 1
374, Hudson, OH 44236 4
PCM, P.O. Bax 215, 1
San Ramon, CA 94583 4
Polymorphic Systems, P.O. Box 3
2207, Goleta, CA 93018

Processor Technology, 2465 Fourth 3.4
5t., Berkeley, CA 94710

Pro Log Corporation, 2411 Garden Rd., 2, 3
Monterey, CA 93940

Scelbi Computer Consulting, Inc., 1322 4
Rear Boston Post Rd., Milford, CT

06460

SWTPC (Southwest Teghnical 1
Products Corp.) Bax 32040, San 4
Antonio, TX 78284

Sphere Corporation, 791 South 500
West, Bountiful, UT 84010

Suntroenix Company, 360 Merrimack
St., Lawrence, MA 01843

Systems Research, [nc., P.O. Box
151280, Salt Lake City,UT 84115
Wave Mate, 1015 West 190th St.,
Gardena, CA 80248

Western Data Systems, 3650 Charles
St., Suite 2, Santa Clara, CA 95050
ey

1: Manutacture migrocamputer kits.
2 Manufacture microcomputers {assembled}.
3 Manufacture associated equipment
4

E MW F- g

(kevboards, displays, tape recorders, ete.),
+ Offer microcomputer software,

they attempt to develop low-cost de-
pendable devices. For the present,
teleprinters and video display devices
are most popular. Some of the manufac-
turers listed in Table 8 also have these
products.

Additional memory is a must il
anything but the simplest application
program is to be run on your system.
The number of words in a memory is
usually expressed using the symbol, k. A
1-k memory normally means 1024,
words, although sometimes people will
use the convention that 1 k = 1000,,.
Hence, one computer manufacturer will
claim that you ean address 65-k words
(k = 1000, o) with his microcomputer,

PERMANENT
PRAGRAM
STORAGE
{PAPER TAPE,
CASSETTE)
A ADDITIONAL
. MEMORY
SPECIAL PURPOSE / (ROM,RAM)
OEVICES:
LODE KEY, MICROCOMPUTER <
TOUGH-TONE {CPU, SYSTEM CONTROLLER,
mm?oﬁl?%ffim - S| MEMORY, CLOCK, BUFFERS,
. POWER SUPPLY, MONITOR
ANTENNA ROTATOR,
RECEIVER, PROGRAM)
ANTENNA TUNER,
TRANSMITTER, DISPLAY
ETC... - L - OR
PRINTER
KEYBOARD

Fig. 10 — Block diagram showing the essential parts of a minimal microcomputer system.

while another manufacturer will say 64
k (k = 1024,4). In reality, they both
mean the same number, 63536 words
decimal (base ten). If that isn’t confus-
ing enough, some people who work in
octal numbers (base eight) will call
10005 =1k= 512! 0+

Many complex applications can be
qun in less than 1k (k= 1024) words of
program memory, The adaptive Morse-
code program only took 1/2 k. Other
larger programs, such as assembiers or
BASIC will require at least 4 k and as
much as 16 k of 8-bit words,

An important part of every micro-
computer system is a permanent pro-
gram storage device. The paper-tape
reader/punch is very popular at the
present but will most likely be replaced
by cassette tape (audio [requency)
storage systems. Standards for storing
(recording) and retrieving (playing back)
programs are being set up by the hobby-
ist industry. Permanent program storage
is necessary so that programs can be
saved and used later without the
necessity of reentering the entire pro-
gram by hand, a time-consuming and
error-prone process.

Last, but certainly not least, is the
fietd of special-purpose devices. This is
the area where most of the variation
between final uses for a microcomputer
will oceur. The possibilities of micro-
computer application ate limited only
by the scope of experimenters’ imagina-
tions. Certainly, many of the devices to
be interfaced with computers have vet
to be defined and may come out of
amateur-radio-related projecis.

Where to Go from Here?

Now that vou have discovered the
basics of microprocessor systems, what
is your next step? The major question
is, “How can you get started with your
own system?”” There are a multitude of
manufacturers who will be more than
eager to sell you anything from a bag of

parts to a completed system. Table 8 is
a list of manufacturers that offer
products aimed toward the hobbyist.
This is not complete since new suppliers
are springing up overnight. However,
with the products they offer, a reason-
able system can be assembled for
around the same price as a new five-
band transceiver. While this is being
written, there is as least one kit includ-
ing an 8-bit microcomputer, display,
and keyboard for $150!

The option of building a system
from scratch or buying a kit should be
considered carefully. Kit manufacturers
have volume buying power which allows
them to offer a kit for less than the cost
of the individuat parts. However, if you
must toll your own, the usual guidelines
for digital circuit construction should be
followed closely. In particular, extra
attention should be focused on power-
supply distribution and decoupling.

For further information, check into
the books, magazines, and newsletters
published on microcomputers. If you
live near a big city, there may be 2
computer stowe or at the very least a
hobbyist computer club in the vicinity.
Many of its members will probably be
fellow hams.

As a final note, it has been predicted
that 100,000 or more computers will
find their way into the home in the next
vear or two. Most of these will belong
to experimenters, a large number of
them amatewrs. Their uses in the shack
will be many and varied. At the very
least, you can be sure that if you are
interested in such applications, there
will be someone with similar interests

nearby. [s]

Footnotes

* Petit, *“The Morse-A-Verter,” ST for Janu-
ary, 1971,

For example see Riley, “A Morse Code to
Alphanumeric Converfer and Display” in
three parts, Q8T for October, November
and December, 1975.
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A Low-Cost
Touch-Tone Encoder

One or two evenings plus twenty bucks in parts equals one
acoustically coupled Touch-Tone encoder — hard to beat!

By Chet Gorski,™ KIMYQ

¥1 may or may not be an autopatch
nut, but one thing for sure, in the event
of an emergency it is nice to have the
capabilities to access and use an auto-
patch. { bought a nice new rig but didn’t
want to tear into it and void the
guarantee — at least not vet. How to
instafl a Touch-Tone encoder — thai was
the question! Maybe the answer was not
to install it directly in the tramsceiver
but to build a separate unit and acous-
tically couple it. That’s what 1 did.
Motorola recently introduced a new
IC, the MP14410P, which is described in
Volume 3, Series A of Motorola’s Semi-
conductor Dara Library. The 1C s
unique because it contains all gating,

*Stonehouse Road, Amston, CT 06231

The completed encoder is shown hera. The
Tauch-Tone pad is just the right size to fit on
the average small transistor radio case.

36 1L 9

KEYBOARD
SWITCH I?:glAlL ENCODER

UMN 1000 MHz
A

AB00

ATAVAYS |

ONOf

VR d )
@

ey
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Fig. T - Circuit diagrarm of the low-ost encoder. All resistors are 1/d-watt,

KB1 — Keyboard {Polypaks No. 92CU3149},
1, Q2 - 2N3643 or eguiv.
U1 — Motoroia MC14410P,

dividing, decoding and driving circuitry
in one package. Also included in the
package are all the componenis neces-
sary for a crystal, [-C' or external
oscillator input. Incidentaily, we take
no credit for the circuit in Fig. 1 it is
right from the book. By using the
MP14410P it is possible to generate all
the required tones for the typical auto-
patch.
Circuit Details

Fig. 1 shows the circuit details. The
heart of the encoder is the 1C and while
| use a |2switch keyboard, four row
and three column inputs, the chip will
accept a four-by-four switchboard, The
MC14410P is designed to accept digital
inputs in a 2-0f-8 code format and to

¥1 — 1.000 MHz (Mariann Labs No, ML18P,
Sherold Crystal No. HC-B).

digitally synthesize the high- and low-
band sine waves specified by the tele-
phone tone-dialing systems. The chip
doesn’t have adequate output to drive a
speaker so two transistors, Q1 and Q2,
are connected in a ¢ompound series
mode to drive an 8-ohm speaker. Opera-
ting from a nine-volt battery, total
current drain is 35 mA idling, and
slightly over 100 mA when driving the
speaker to tull audio capability.

Consiruction Details

If it is not already obvious from the
photograpiis, the encoder was con-
structed in a transistor radio case. There
are plenty of “burnt-out” radios around
and they make good housings for pro-
jects such as this. | was able to use the



speaker. Also, the case was chosen
because it met my “shirt-pocket™ size
requirement. Garage and tag sales are
good sources of transistor radios.

All the components were assembled
on Vectorbord, and all the wiring for
the 1C is to a socket, rather than
directly to the chip. Although the IC
has internal protection against high stat-
ic voltages or electric fields, it is advis-
able that the chip not be removed from
the conductive foam “shipper” until it
is ready for use,

The speaker in the radio was moved
to the hack of the case (some holes were
made in the back for audio to escape)
because the flat front of the radio was
needed to mount the keyboard. Also,
with the speaker mounted by itself,
only two leads are required from the
encoder board to the speaker. (The
encoder hoard is mounted on the key-
board side and there is less chance of
breaking leads when changing baiteries.)
F used RTV bathtub caulk to mount the
circuit board and speaker in the radio
case. This method has been used suc-
cessfully on other projects.

Alignment and Operation

Because all major wiring is done
inside the chip, and 4 crystal is used a8
the f{requency-determining element,
there is no tweaking necessary. if no
tones are heard when a key is depressed,
check all the connections.

The encoder has worked successfully
with all the local machines on the first
try. With any reasonable signal into the
repeater, it is a simple matter to hold
the encoder to the mic and set up the

autopatch. [@EF=]
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This view shows the inside of the encoder. The IC and transistors are mounted on a piece

of Vectarbord at one end of the case.

Strays

B3 What's the “average” ham? One who
tneets these parameters, ot course: Cor-
rect title of address is vital in order to
communicate and full allowance must
be made for lib of any kind. The
“average” ham can be he, him, his, it,
her, she, Mrs., Ms., or Mz, so affer
mixing and sifting well, it came Hzs, not
to be confused with Hertzessess.

Hzs is from 11 to 73 vyears old,
gender to sujt your own taste, and runs
from 1/2 milliwatts to 4 Ikilowatts,
depending on state of legal residence or
contrariness of landlord.

Equipment can be homebrew in
three coffee cans or a Novice ticket and
$4,327.49 worth of gear with manual
on how to plug into 110-volt ac outlets.

Antennas range from a single bedspring
(insulated, if water bed) to seven poles
229 feet high with full-wave beams for
nine bands.

Operation is 99-percent cw and the
rest for that other stuff, or vice versa, A
Hzs limits coverage to one hand only
until wanting to see who is on from 160
metets to 1200 HMHz.

A Hzs is considered a well-rounded
op if possessing a Rag Chewers dipoima
but may also have 239 bits of wallpaper,
imcluding one for having 239 bits of
wallpaper.

But a Hzs cannot consider Haself a
Hzs until accepting this nonsensé for
what it i3 — nonsense. {K4JSS, Harry
Blomguist)

STOLEN EQUIPMENT

o (Hadding 25, Serial No. 96960208
taken from auto in Detroit, MI. Sean T.
O’Callaghan, KBBVY, 412037 Brent-
wood, Plymouth, MI 48170,

0 Drake ML-2, Serial No. 11466, stoien
on June [7. James. R. Johns, WB2FHS,
24 Fairview Dr.,, Middletown, NI
(7748. Phone 201-842.8403,

o Taken in burglarty of home in
Hickory, NC, over July 4 period. Heath
SB-301 and SB<401, 8B-220, Serial No.
128-123106 plus all associated station
and test equipment. H. L. Parrish,
K4YR, RFD 10 Box 470, Hickory, NC
28601 or Catawba County Sheriffs
Dept. :
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Produect [Review

Hewlett-Packard HP-25 Programmable

Scientific Calculator

The word crleudator hardly seems to fit this
tittle hand-held instrument, for in its pro-
gramming capaebility are included features
which just a few years ago could be per-
formed only by an electronic computer. The
HP-25 is the first of its type to become
available for less than 3150, and for this
reason it is becoming a very popular instru-
ment among atnateuss and engineers alike. It
truly is a different class of calculato: among
the low-priced programmables.

Thirty keys are contained on the calcula-
tor keyboard, but two prefix keys allow most
others to perform three different functions.
The net result is the equivalent of moze than
six-dozen keys, including those which control
the display and the program functions. The
logic of the caionlator i& Reverse Polish
Notation (RPN), using a 4-level stack. What
this means is that there are four “working”
registers, each capable of containing indepen-
dent values - either initial entries ox the
results of intermediate calculations. It is this
feature which permits the solution of prob-
{ems like

(2% 3)+4X 5)+(~3__;.§’

without the need to key in parentheses, to use
an auxiliary storage register, or to jot down
intermediate results on scratch paper. By
working in “chain® fashion the example can
be extended indefinitely.

In addition to the four stack registers the
caleulator contains eight storage registers, the
conttents of which can be stored and recalled
at will. “Storage register arithmetic® may also
be performed, meaning the contents of any
register may be changed by adding, subtract-
ing, multiplying, or dividing by another value
without the need to recall the initial register
content. The content of any register may be
“dumped” simply by storing a new value, The
calcuiator has yet another register, deemed
LAST x. In this register is saved the value
which was displayed before the last mathema-
tical operation was performed. fn some appli-
vations this register can be used as & separate
storage register. This register also makes it
casy to recover from mistakes. Say vou
accidently divided one number by another
when you meant to subiract. Rather than
begin the problem again from scratch, you
can simply recall LAST x, muitiply (which
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Shown here is the Hewlett-Packard HP.25,
The two prefix keys at the upper right

if and g} allow most of the others to per-
form three different functions.

nullifies the erroneous division), and you're
back to where vou were eazlier, before mak-
ing the mistake.

The HP-25 has a basic 10-digit display, and
all calculations are dome in ten significant
figures. The machine offers great flexibility in
what it shows vou, however. Three display
modes are available - fixed point, scientific,
and engineering. When first turned on, the
calculator assumes a fixed-point display of
two decimal digits, such as vou'd use for
working with dollars and cents. Any caleula-
tions which result in more than two decimal
digits (such as 20 + 3) are automatically
rounded i the displar (6.67), but ten signifi-
cant digits (6.666666667) are still carried in
the calculating registers. The fixed-point dis-
piay can be set to show from { to 9 decimal
digits (up to a tofal of 10 digits in the
display). In scientific notation each value is
shown with a singie digit to the left of the
decimal point followed by (a3 controlied by
the user) up to seven decimal digits, followed
by a 2-digit power of 10 (with minus sign, if
appropriate}. Engineering notation is similar
except that a “floating” decimal position is
used and the powers of 10 are always multi-
ples of three. As confrolled by the user, from
three to eight significant digits may be dis-

played in engineeting notadon, but either i,
2, or 3 digits will always appear to the [eft of
the decimal point. As in the fixed-point
dispiay, values shown are automatically
tounded in the scientific and engineering
notatons. If fixed-point notation is being
used and the result of .a calculation is too
targe or too small to be seen with a fixed
decimal point, the display for that value will
automatically switch to scientific notation.
And no matter what the display mode,
numbers with powers-of-10) exponents may be
keyed directly into the instrument.

The HP-25 will handle numbers in value
up to 9.9999999 x 10°*, Overflow {a calcula-
tion resulting in a value greater than this
maximum) is indicated by a display of all
nines. If storage-register arithmetic is being
performed and overflow results in a register,
the letters OF appear in the display. There is
no such thing as underflow with the HP-25
{exceeding a particuiar negative-value expon-
ent of 10), for a zero is auntomatically
substituted in place of vaiues less than I x
10", Of course it almost goes without
saying that the HP-25 has a pi key and
handles sauwares, square roofs, reciprocals,
exponents, and log and trig functions, as well
as functions using the base ¢. But it can
perform those trig functions using either
degrees, radians, or grads directly (400 grads =
360 degress), And it has a handful of other
useful capabilities too — things like taking an
absolute value, truncating, converting from
liours, minutes and seconds (or degrees, min-
utes and seconds) to decimal hours (degrees)
and back, converting from polar to rectangu-
lar coordinates and back, and performing
statistical functions (summations, standard
deviation, arithmetic mwan, and the like).
(ombinations of these manipulations make it
easv to do things like vector summations,
often used as the basis for calculating antenna
patterns. OOh yes, another rather unique fea-
tura: lInvalid operations such as dividing by
zero result in the word Error appearing in the
display.

Programming

Features like RPN, storage register arith-
metic and the LAST x register, along with the
diversity ©f manipulations available in the
HP-25, offer a significant saving in the num-
ber of steps needed to program a sequence of
functions. The instrument is 4%step pro-
grammable. But unlike most of its pre-



decessors, an HPA5 program siep is not
necessarily a single keystzoke. Instead, a step
may consist of one, two, or three keyvstrokes,
depending on the function being performed.
This results in the capability for even more
functions fo be crammed into that 49-step
sequence. Of course, it is not necessary to use
all 49 steps for every program - simple
programs will not require that many. But
progzams such as those to do great-circle
bearing and distance calculations {including
resolving ambiguities in the bearing calcula-
tion) and to do transmission-line calculations
while taking line losses into account (Smith
Chart type of problems) can be accommeo-
dated in those 49 steps. Now you can begin to
see why the HP-25 is becoming popular in
amateur cizcles.

Is programming hard to learn? Certainly
not, for programming the calculator is no
more complicated than solving a problem
manually. The calculator is placed in the
PROGRAM mode and the desired sequence of
keystrokes is executed. The calculator remem-
bers these keystrokes and their sequence, and
when placed in the RUN mode will execute
them much more rapidiy (and probably more
accurately) than vou could. The result? You
can solve as many problems as you wish with
that particular program, in short order. A
different program can be entered simply by
erasing the internal program mermory and
storing 4 new sequence of steps. A most
converdent feature of the programming mode
is that individual program steps can be
changed at will — truly handy in debugging
new programs being developed or in correct-
ing an erroneous entry of a program you may
be entering. In addition, the program mnay be
halted manually during execution without
disrupting the program sequence, or the pro-
gram can be sequenced manually a step at u
time — additional aids in debugging. The
ability to program a pause for the momentary
display of an intermediate value oy to pro-
wam a full halt to inspect or change register
contents or enter “variables” in the program
sequence further increases programming flexi-
hility.

These features alone make the HP-2S a
very versatile calculator for its cost, but it is
the very first instrument in its price class
which has the capability to do conditional
and unconditional program branching. Execu-
tion of a program without branching goes
from ope step fo the next, beginning with
step 1 and continuing through steps 2, 3, and
so on, to the end of the program. With
branching, however, execution can be
transferred to any step in program memory,
say from step 9 to step 39, as an example.
The branch may be unconditional, or it can
be made dependent on the outcome of a
comparisan  of data values {conditional
branch). Citing an eatlier example, condi-
tional branching would be used to resolve
quadrant (or hemisphere) ambiguities in great-
circle-bearing calculations. Based on the out-
come of data values, the program sequence
would be shifted to execute the appropriate
steps to provide the correct answer. Fight
conditional tests are provided in the HP-25 —
one value less than, greater than or equal to,
not equal to, or exactly equal to another, or
one value compared to zero in these same
faur tests. Here's a simple illustration of how
conditional branching is programmed, using
wards instead of actual keystrokes. “Add the
results of two previous caiculations. Is the

new result less than 17 If yes, go to step 23;if
no, go to step 39.” With this feature the
caleulator can actually make mathematical
decisions!

Unconditional branching is often used to
“go around” program steps which are execun-
ted as part of a conditional branch, but this
feature also has several other applications, For
example, during development of a new pro-
gram it may be discovered that a few neces-
sary steps were omitted early in the recorded
progzam sequence. Rather than re-record the
complete sequence from where new steps
need to be inserted, an existing program step
can be changed to an unconditionzl branch —
such as GTO 39 (go to step 39), step 39 being
beyvond the end of the existing prograr. Step
39 may then be programmed to perform the
function which was erased by the GTO
instruction, and steps 40, 41, efc. pro-
egrammed to perform the needed additional
steps. Another unconditional branch at the
end of the sequence (such as GTC 10) will
resume aperation at the appropriate point in
the initial sequence. The utmost in program
flexibility can be obtained by using combina-
tions of conditional and unconditional
branches — in an iterative type of loop, for
example, where the sequence of the same few
steps is wsed more than once in the overall
program sequence. Judicious use of this tech-
nique can cesult in getting the equivalent of
many, tnany tnore than 49 steps in a se-
quence.

All of these neat features are put into one
package by Hewlett-Packard, 19310
Pruneridge Ave., Cupertino, CA 95014, and
are offered at a price class of $135. The
HP-25 may be purchased from calculator
distributors nationwide in the U.S. The
“HP-25 package” includes the calculator, a
rechargeable NiCad battery pack, a soft zip-
pered cariying case, a chargerfac adapter
which operates from {17 or 230 V ac/56-60
Hz, 2 120-page owner’s handbook, a 164-page
book chock full of applications programs, and
a quick-reference guide. From fully chazged
batteries the calculator may be operated on
batferies alone for from 2 to 13 or so houts,
depending on the type of operation. (The
display digits consume a lion’s share of the
power.} A low-battery condition is indicated
by a display full of decimal points, The
calculator may be operated from the ac line
by using the charger. Program and register
conient is lost when the power is switched
off.

The caleulator measures 5-1/8 X 2-5/8
inches (HW) and has a depth which tapers
from 1-1/8 to 7{8 inch. Display hejght is 1/8
inch. The tan case s of modemn styling in
tough plastic. With the hattery pack installed
the instrument weighs a mere six ounces. As is
mentioned in the owner’s handbook, with the
HP-25 “you have at your fingertips a tool that
was unavailable to Archimedes, Galileo, or
Einstein. The only limits to its flexibility are
the limits of your own mind.” To be sure,
there’s an awful lot of calculating capability
there, for such a smal package! -~ KIPLP

ECONOMICAL CURVE TRACER
FROM LAB SCIENCE

When the experimenter is scounging around in
his spare-parts box for a transistor and the
only fransistors he can find have no markings,

it would be nice to have g curve tracer around
the shack to find out the type and characteris-
Hes of an wnmarked little beggar!

Lab Science offers one possible solution to
the dilemma with the EHconotrace, a small,
self-contained test adapter that turns your
oscilloscope into a curve tracer. Operating
curves of diodes, transistors, FETs and other
semiconductors are measured in seconds. The
Econotrace operates from a single 9-valt
alkaline battery (supplied with the unit)
which should last for a year under normal uss.
Eight calibrated base drive steps, with cali-
brated vertical and horizontal ontputs, make
exact measurements possible. Current limiting
{90 mA) and low voltage (9 V) protect the
device so that destruction of the device undes
test is nearly impossible,

The unit measures 2-7/8 X 4 ¥ 1-7/8
inches (HWD); price class of the unit at the
time of this review was $40. For further
information on this unit write to Lab Science.
P. Q. Box 1972, Boulder, CO 80302. -
WASGIC

The Econotrace measures 2-7/8 X 4 X 1-7/8
inches, Connections for the oscilloscope are
located at the right side of the box.

MOBILE VHF ANTENNA
FROM DECIBEL PRODUCTS

Decibel Products, Inc., has a unigquely con-
structed mobile antenna for the 132-174 MHz
frequency range designed farmounting on the
rooftop or on the trunk deck of a vehicle. The
model DB-702 or DB-T02T (lip-mount base
for no-holes installations) has a reactance
matching coil fabricated from a solid brass
rod. The coil is precision machined directly
into the body of the assembly to climinate
any soldered wires and to assure the turns
spacing of the coil remains constant. An inner
phenolic core locks the coil tumns in place and
the outer polyvinyl sieeve seals the unit from
moisture.

The DB-702 includes 2 whip, coil, mount-
ing base and 15 feet of R(G-58/U coaxial cabla
with a PL-239 connector on one end. Models
are also available as replacements for whips
already installed. The DB-702A fits GE, RCA
and similar bases. Model DB-7028 includes an
adaptor to fit the Motorola TU-316 base. And
the model DB-702(! includes an adaptor to fit
the Motorola TAD-6110 base.

Further information on the model DB-702
antenna is gvailable from Decibel Products,
Inc., 3184 Quebec, P. . Box 47128, Dallas,
TX 75247, - WAsGYC
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Aints and Kinks

AUTO-RECALIBRATION
FOR CW DECODER

{ have built two ow decoders from the original
article by Thomas Riley, WALIBYM. They
drive Burroughs self-scan displays and the
following Auto-Cal circuit. Under live and test
conditions both units are able to resynchro-
nize using the Auto-(al from 6, to in excess
of 100 wpm from a single clock.

The loss of system fock or change in
received speed can cause various ont-of-sync
conditions: Up/down counter too small or
large resulting in all Ts or Es, or character-
spacing foss resulting in C = THETE. The
decoding of all Ts or Fs, or any combination
of both, will increment the hinary vounter,
U335, untif a vount of eight. This will cause an
automatic Recal thraugh U7D. Any dot/dash
pattern that is decoded and shifted into the
dot{dash registers will reset the counter
through U36B. - Thomas W. Hart, WNSOHM

. AUTO-CAL UZT -9 e

INSTALLING GROUND RODS

Rather than the awkward method of driving
an S-foot gound rod with a sedgehammer
while standing on a stepladder, a much easier
method exists. Using 2 hand trowel, scoop out
a hole about 3 or 4 inches deep, and 5 inches
in diameter. Pour water into the hole, filling
it. lnsert the tip of the rod in the center of
the hole and push downward until resistance
builds up. Raise the rod a2 few inches and then
push down again. Each downward thrust will
sink the rod 4 few more inches and, #s the rod
is raised, a gmall amount of water will go to
the bottom of the hole. Be sure to limit each
downward thrust to a few inches. - (George
Goldstone, WEAFP

INSTALLATION AND SELECTION
OF FILTERS FOR THE TS-520

The Kenwood manual suggests removing the
i-f board to install the zccessory cw filter.
‘Fhis job is difficult because of a cable harness
obstructing the mounting screws and also the
numerous connections to the board, The filter

a0 nasT=

is installed ecasily by removing the mounting
plate for the bias and VOX controls an the
side of the TS-520. After removing the three
serews that hold the plate, there is ample lead
length to allow access to the foil side of the if
haard.

A separate spst switch. or the channel-
select switch, can be used to choose filters in
the ow position, This s done by switching the
brown lead from the ssb terminal fo the
original ssb terminal or to the ¢w terminal on
the i-f board. The ssb filter remains auto-
matically selected in the upper or lower
sideband position. - K. J. Owens, WASQAL

CROWBAR MODIFECATION FOR
REGULATED POWER SUPPLIES

After the pass transistor in my regulated
power supply shorted and [ had to sénd the
TR-22C back to the factory, I decided to
incorporate the vrowbar circuit described in
Yol. 2 of Hints and Kinks. To simplify the
cireuit and eliminate the potentiomeater
shown in the original crowbar, i used a Zener
diode with a voltage rating just slightly higher
than the highest voltage available from the
power supply. Since my supply wouldn’t go
higher than 14 volts, I used a 15-volt Zener
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RE=MODIFIED TQ INCLUDE TEST SWITCH

diode as shown, In my simple supply it could
be tested by shorting the pass transistor from
collector to emitter. This worked so well that
2 switch was installed whege the c¢rowbar
could be fested at any time by plugging in a
voltmeter and operating the switch,

I waorried a little about whether the jack
contacts could caxry the 10 amps this supply
would furnish. Apparently they will Before
the switch was installed, [ “‘tested” the
crowbar when 1 had forgoften to plug in the
voltmeter, The crowbar blew the fuse, and the
Jjack survived. The switch eliminates the possi-
bility of this happening again, ~ L. A
Harrington, WRLM

REMOTE CONTROL FOR THE
HEATH HW-202 TRANSCEIVER

My Heath HW-202 transceiver, installed under
the right front seat, was stolen from the
tacked car while it was parked in front of the
house. [ had been considering the idea of a
mare convenient control lead to be located in
the dashboard, and placing the fransceiver out
of yeach. Hence this project for trunk-
mounting the new mobile rig.

Channelf selection is accomplished in the
HW-202 by grounding a diode through a
resistor associated with a crystal oscillator, in
each of the six transmit and receive channels,
The transmit and receive channels can be
switched independently on the front panel,
but | found this feature more of z nuisance
than udvantage while operating mobile. The
squelch control 15 another feature | found
dispensable, once it is st to quiet an idle
vhrannel. A volume control is necessary but
this function can be done remotely in the
speaker circuit.

The essential items in the dashbozard panel
are: A six-position selector switch, speaker
eelay, fuse holder, sockets for Touch-Tone
and microphone plugs, indicator light and
volume control. The onfoff switch could be
included but 1 found a better spot which was
reserved for a nonexistent “optipnal acces-
sory™ switch, The 4-conductor Touch-Tone
socket and plug, §-conductor cable and LED
pilot light were sclected from the Lafayette
catalog. The speaker relay was bought from
Radio Shack and the microphone plug and
sncket are Heathkit parts. Others are junk-box
items.

Except for the [2l-volt power cable, for
which | bought a small roll of no, 12 stranded
automobile primary wire, the wires carry little
curzent, and resistance is not significant. [
found it necessary to run a separate shiclded
microphone cable. The parts are mounted in a
31/3 ¥ 4-inch panel which fits in place of the
ashtray.

Remote-contral connections in the trans-
ceiver require no irreversible modification.
The unit is assembled and checked out in
accordance with the assembly manual. There
are six harness wires from the transmitier
board and six from the receiver board con-
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HW-202 REMOTE CONTROL CONNECTIONS

nected to the selector switches. They have
pe-board connectors. These are lifted and
carefully taped out of the way. New wires,
terminated in pe-board connectors, are in-
stalled and brought out to the 8-contact Jones
plug as shown in the diagram. Note the ferrite
beads at the transmitter board. | do not have
a tone buyst encoder so | brought out a
six-wire cable through one of the four holes
foy that unit in the chassiz. 1f the encoder
were insialled, another access hole would have
to be made. A third pair of contacts i
inserted in the power connector housings.
These provide connection to a phono plug at
the external speaker socket,

The transceiver is mounied in the supplied
gimbal bracket. This is fastened sideways (by
means of self-tapping screws) fo the wall at
the front of the trunk compartment near the
top. 1 cut new slots in the bracket to limit
mation of the case. With this installation the
HW-202 is easily removable, although it is
niecessary to cmb into the trunk to unplug it.
Fur operation in the house I use a test lead to
ground one of the Jones plug contacts for
channel selection. For mobile operation the
squelch is set to quiet an idle channel, and the
volume is adjusted for a weak signal with the
dashboard volume control wide open.

Incidentally, I found that the 5/8-wave-
length whip makes an excellent antenna for
the car broadcast receiver. The broadcast
antenna cable was transferred to a relay box
to share the whip. Turing on the HW-202
switches the antenna. This makes the broad-
cast antenna surplus. — Erwin Aymar, WISU

ALUMINUM TOWERS — SOME
THINGS TO WATCH FOR!

Nine years ago I became the owner of my first
tower and beam - a self-supporting spire,
topped by a new tribander. It was 48 feet tall
and set in concrete. It was made of aluminum
{no painting or other maintenance problems)!
Sounds wonderful, doesn’t it?

Last fall, I noticed some extra flexing at
the middle joint, 24 feet up. Early winter
weather in Michigan was not conducive to
thoughts of taking down and repairing the
tower, Also, it had been up nearly nine years
and a few more months wouldnt make #
much worse, or so | thought!

in late March the condition was much
more cbvious, The tower had taken on a “dog

leg” at the middle joint and watching it in the
brisk Mazch breezes scared me. A tower-
lowering party was organized and once the
systen  was horizonfal in the back vard,
cousiderable damage was evident. The bolt
holes in one leg were elongated beyond
drilling out to z larger size, and on one of the
oppositg legs metal fatigue had cracked the
material nearly three quarters of the way
throvgh. Also, we found two frostsplits in
ong leg. How could a hollow aluminum tower
leg get frost-splits at 30 feet above ground?
Don, WBBNUS, found the answer by pushing
a length of electrial cord through the leg and
finding several spiders’ nests had been formed
inside the leg. These had trapped the moisture
which entered at the joints above this section
and a hard freeze had done the rest.

Upon removing the bolts which held the
two sections together at the joint where the
elongation had occurred, the bolts were found
1o have been etched away from an original
diameter of 3/8-inch to approximately 3/16-
inch at the center. We removed all the bolts
from the tower and found this reduction in
diameter to be quite common, evidently due
to electrolysis of the dissimilar metals.

The frost damage and crack were repaired
by heli-arc welding and the iwo sections
where the elongation had taken place were
aligned and welded together. All the other
original bolt holes were drilled out undersize,
and new galvanized 7/16-inch bolts were
driven in, replacing all the original ones. The
coax runs on the tower were checked with the
technigue using a dummy load at the far end
and a wattmeter at each end. The rotator and
beams were reconditioned {using rust-resistant
paint on the original plated {ittings} and a
hearty crew once again erected my “sky
hooks.”

If you have had a tower up for several
years, please don’t take it for granted that
everything is still in good shape just because it
withstood Mother Nature’s last onglaught.
Give your tower a good general inspection at
least twice a year, vreferably during a stiff
wind with a puair of binoculars. If it is
aluminum remove a bolt or two and check for
deterioration. This would also be a good time
to check the ground connections, making sure
the ground clamps are in good condition and
tight on the cable which ties the tower leg to
the ground rod.

Aluminum ground conductors are not
permitied within 18 inches of the earth
(according to the National Flectrical Code)
and a few wraps of cable around a tower leg
or a gronnd rod do not constitete a good
¢lectrical connection. - H. J. Bell, WABLAY

FISHING FOR A PLACE
TOSTORE YOUR MOEILE
ANTENNA?

Hare is an idea fur those hams who wish they
had 4 place to store their mobile antennas
when parked in z lot, ot some other area that
is not safe for any type of radio equipment
{theft). If the antenna in use cannot be stored
in the trunk of the cat because of the size of
the antenna, simply install fishing-pole racks
on the inside of the car just above the level of
the door tops. When not in use, the antenna
gan be dismounted and installed in the racks,
out of sight. — Henry (. Eveland, WB2SXD/2
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OSCAR Medical Data

Cross-country relays of medical data via OSCARs presage

their

use- in disaster relief — after the launch of the Phase {Il

satellite.

By Joel P, Kleinman™

Wlen the long-dermant volcano in

southwest FEcuador erupted without
warning dfter a thousand vears, the
small village nestled at its base was
ravaged by a steaming mass of molten
lava. Only the swift action of HC3EP,
who contacted the Red Cross in nearby
Quito, saved the lives of those who
survived.

Almost immediately after medical
technicians arrived at the scene, the vital
body signs of the most seriously injured
were monitored, coded and transmitied
via portable equipment through OSCAR
9 to the Mayo Clinic in Rochester, MN.
There, speciaiists trained for emergency
diagnosis interpreted the waveforms and
radioed back coded instructions that
prescribed personal care for each of the
victims. [t was later deiermined that
several hundred lives were saved by the
OSCAR Medical Emergency Network
{OMEN).

The above scenario was, of course,
just that -- a ficticions account of a
future disaster; but it could happen.
Several U.S, amateurs are working on
their own to perfect a means of trans-
mitting medical data via satellite, the
first stage of an *OOSCAR Medical Emer-
gency Network.,”

Pioneering Work

Widespread use of the (JSCAR satel-
lites for disaster relief will have to wait
for the Phase III satellite, now in the
early planning stages. But the pioneering
waork of Dave Nelson, K7RGE. Steve
Kimber, W7VEW and others has laid the
groundwork -- and at the same time
made construction of OSCAR-Phase (11
even more essential.

Relaying medical data via telephone
and radio from remote areas is not a

*ISCAR Educational Program Asst., ARKL
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Thanks to its elliptical orbit which will take it nearly 40,000 km into space, the Phase 1!
QOSCAR {dubbed “OSCAR 9 in the article) will enable amateurs to relay medical data or other
infarmation aver thousands of miles for up to 15 hours at a time. Scheduled launch is early in

the 1980s.

new concept. In fact, many hospitals are
presently equipped to receive FEKG
{electrocardiogram) data from ambu-
lances. The advantages of using an or-
biting satellite for this purpose are
impressive: Its range (up to 35,000
miles), speed (186,000 wiles per
second) and accessibility o remote
areas, regardless of local conditions.

Use of the OSCAR satellites for
transmitting EKG data began during the
summer of 1375, when Steve Kimber of
Lander, WY, amanged a test with
WOELT, Santa Ana, CA. Negating the
effects of the Doppler shift with a
subecarrier detector he designed, Steve
received an excellent waveform via
O8CAR-6 orbit 12485, A local physi-
cian had no difficulty interpreting the
data.

Working independently, K7RGE, of
Tucson, AZ, used a demodulator circuit
of his own design to run a similar test.
After taping the data using instrumenta-

tion and audio grade tape recorders, the
tapes were mailed to WOELT for trans-
mission via OSCARs 6 and 7.

Dave experimented with itwo
methods, analog and digital. Under the
“analog FM system, the FKG data
modulate a voitage-controlled oscillator,
which produces the modulated audio
carrier to be transmitted. The received
signal is decoded using a phase locked
ioop. lis ountput is displaved on a strip
chart recorder, commonly used for
EKGs.

Although successtul, the data were
subject to the usual bugaboos of satel-
{ite communication -- noise and
Doppler degradation.

Digital System Eliminates Doppler

To avoid these problems, Dave de-
signed an audio frequency-shift key
oscillator and high-speed demodulator
combination that successiully elimi-
nated both irregularities. He used com-
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A few seconds of an electrocardiogram relayed from W2GN's mobile
QSCAR station near Albany, NY, to the National Institutes of

mercial analog-to-digital and digital-to-
analog converters. With the assistance of
AMSAT, he received FCC clearance to
use an eight-level digital code. EKG data
relayed in this manner via OSCAR 7
Mode B were of excellent quality.

The first cross-country transmission
occurred late last year when K3YGG,
the National Institutes of Health club
station at Bethesda, MD, received
WOELTs recorded data via both
OSCAR  satellites. Dave Nelson’s de-

modulator circuit performed perfectly,
as the data “closely resembled the origi-
nal waveform,” according to Dr. William
Hook, W3QBC, an NIH microbiologist
who manned the receiver.

Further tests, equally effective, were
run this past June between W2GN’s
mobile OSCAR station near Albany, NY
and the NIH station.

The practical applications of trans-
mitting - vital medical information

through communications satellites such

This buckied stretch of Interstate 5 near Los Angeles underscores the fact that disasters can
strike anywhere, at any time. The February, 1971, earthquake that praduced this scene also
heavily damaged a veterans hospital.

{ would like to get in touch with . . .

U hams who are broadcast announcers

or reporters. Lvle Rockefeller,
WBOMDI, 409 lLocust Dr., Colorado
Springs, CO 80907,

@ mobilers with new ideas on public
service. Dave Doler, WA3YAY, 6324

Health, Bethesda, MD, via QSCAR 7 Moede B nn June 2, 1978. The
gradual lowering of the "'baseline’ is due to Doppler shift.

a8 OSCARs 6 and 7 are just beginning to
be explored. Since an EKG has a rela-
tively high bandwidth, Dave Nelson
foresees little difficuity in relaying other
body signals with lesser bandwidiths.
The federal government has expressed a
keen inferest in this area, and expanded
uses of satellites for relaying medical
data following emergencies and disasters
will undoubtedly be forthcoming.

The Phase III OSCAR, now sched-
uled for launch in the early 1980s, will
be ideal for such purposes, as its ellipti-
cal orbit will make it available for up to
15 hours at a time. For now, dedicated
individuals are making the satellites
work for all of us. [ 5 ]

Operating out of ambulances, vital medical
data could be transmitted via OSCAR to
medical personnel specializing in certain
types of injuries. This photo shows W3BTX
during a recent March of Dimes Walk-A-Thon
in Blair Co., PA,

Mershon St., Philadelphia, PA 19149,

L+ anyone interested in starting a teen
net on 80, 40 or 20 meters. Russell
Grisamer, WBSRKE, Rte. 3, Box 488,
Edwardsburg, M1 49112,
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A West Coast VHF DX pedition

Mountaintopper makes multi-mode rigs fun.

By William A. Tynan,* W3KMV

B{ Rats beware — the West Coast
bunch is catching up in the vhf stand-
ings box. Within a 250-mile radius of
the Philadelphia-based ciub are most of
the i3 original colonies and half of the
call districts, but the California crowd’s
DX standard is to simply work opposite
ends of their $00-mile long by 200-mile
wide state. Now, they have had even
more excitement after a proliferation of
modern multi-mode transceivers com-
bined with a mountaintopping expedi-
tion to the neighboring call district for
some ditferent DX work.

On April 4, 1976, Wayne Overbeck,
K6YNB, and his XYL, Donna,
WB6IDK, embarked to MNevada and
Utah to succeed in contacting nearly
200 California stations on all bands
through 432 MHz. For many of them it
was their first out-of-state QSO on 144
MHz and above.

To the Mountains in Style

For his vhi expeditions, K& YNB uses
a camper with a 40-foot crank-up tower
on the rear deck.,! He has constructed
his portable station so that he can
dismantle the entire setup in about an
hour and drive on.

Drive on is what Wayne did, setting
up at three different sites during his
four-day trip. The operation started
from a point on Nevada Highway 27
near Mi. Rose, adjacent to Lake Tahoe.
From this location much of the San
Francisco Bay area, the Sacramento
Valley, and the San doaquin Valley are
workable despite the obstacle posed by
the High Sjerras. The Cabover Kilowatt
next went 300 miles southeast to lower
Mt. Potosi, Nevada, 30 miles from Las
Vegas and 250 miles {from Los Angeles.
On the last day he proceeded more than
100 miles northwest to Utah Pass on old
Highway 91 near St. George, Utah.

He has operated his portable station
from all of these sites before; twice
from the Mt. Rose area, five times from
Mt, Potosi, and three times at Utah Pass.
But this tdp produced more contacts
*P. (), Box £17, Burtonsville, M) 20730

"Cverbeck, “The Cabaver Kilowatt,” (5T,
August, 1971,

4 8.

above 144 MHz than ever before, thanks
to the recent boom in 2.meter ssh
activity,

A Frenzy of Activity

About 100 different California sta-
tions worked Nevada on 2 meters alone
during K6YNB/7’s Mi. Rose and Mt,
Potosi operations. At times, 20-meter-
like pileups confronted Wayne when
tropo conditions peaked. While he was
running high power on all bands
through 70 om, numerous [ow-power
signals made it over the mountgins to
Utah and Nevada. Perhaps something of
a record was set during the Mt. Potosi
operation when K6QEH and KeYWQ,
both located in the Los Angeles basin
behind mountains that range up to
i0,000 feet, reduced their power out-
puts to less than 10 milliwatts and still
had Q5 ssb signals in MNevada on 2
meters.

The path across California and Neva-
da to southwestern Utah is a more
difficult one. Nevertheless, 34 California
stations, all focated in the populous
metropolifan areas along the coast,
worked K6YNB/Utah on 50 through
432 MHz. When the tropospheric
ducting was at its best, one Long Beach
station, WAOCUDL, worked Utah on
two-meter ssb with two-watts output.

For Newcomers, Too

Many newcomers to vhi ssb, running
the new multi-mode transceivers as well
as transverters, got their first tasie of
2-meter DXing as 2 result of K6YNR’s
expedition. Probably none was happier
about it than WAGOWM of Redondo
Beach, an hf DX Century Clubber who
made his Z-meter ssb debut on Sunday,
April 4, with 10 watts and a homemade
beam up 19 feet. His log now shows
three western states in his first three
days on the band,

Another well-known hf operator
who got a taste of vhi DXing, western
style, was K6UA (formerly Wé Very
Strong Signal), whose three watts by no
means produced a very strong signal in
Nevada, but who made the grade none-

theless. Some may recall that KeUA/4

in Virginia got another vhf thrill last
summer when he got in on the faniastic
2-ameter sporadic-E opening of July 20.

West Coast Differences

California vhiers tend to view their
state as two halves — north and south ~
Q505 between each are considered DX
work. This north-south dichotomy was
evident in KOYNB's results ifrom Mt
Rose and Mt Potosi, Nevada. Only two
stations succeeded in working both the
northern and southern Nevada moun-
tain locations of K6YNB/7 - KeMYC
on 2 meters and WB6VIN on 6 meters.

Perhaps the highlight on the higher
bands was WAABN’s 432-MHz (SO
with K6YNBf7 at Utah Pass, the first
complete QSO between Utah and Cali-
forma on 70 om since WAGHXW
worked K6YNB/7 at the same location
mn 1972,

Another highlight for KOYNB, at
least for himself, was to work his own
home station at Oxnard Shores on 232
MHz from both Nevada and Utsh. With
AD6QPH operating Wavne’s home sta-
tion, WB6IDK/7 took over the portabie
rig to work K6YNB not portable from
both states. The QSO from Utah Pass to
Oxnard Shotes, on the Ventura coast,
was the longest i-1/4-meter DX worked
from Utah since WB6NMT, then living
in Dixon near Sacramento, worked
K6YNB/7 on his 1972 Utah expedition.
That 1972 QSO0 still stands as the anly
[-1/4-meter contact ever made between
Litah and northern California.

The Final Tally

From Mt. Rose. Nevada, K6YNB/7
worked 19 stations on 6 meters; 53 on 2
meters, and & on 70 cm. At the Mt,
Potosi, Nevada location — 16 stations
on 6 meters, 47 stations on 2 meters, 6
on both 1-1/4 meters and 70 cm weni
into Wayne's log, The Utah Pass opera-
tion yielded & stations on.6 meters; 22
on 2 meters: 4 on 1-1/4 meters and just
a single 70 cm contact, W6 ABN.

One of Wayne’s comments on his
operation was that, generally, 1-1/4-
meter signal ievels exceeded those on 2
meters from the same area. GEF—-]



Public Relations:
An Emergency Coordinator’s

View

Community and membership alike reap windfall benefits from
effective public service and PR planning.

By Charles F. Bino,™ K4CJZ

Wlere amateur radio is concerned,

public service and public relations have
more in common than a word. In fact,
they're inseparable. On the one hand,
emargency services large and small are
probably our most dramatic and news-
worthy activities so far as the public {s
concerned, On the other hand, tavorable
public exposure for amateur radio is one
of the best ways to assure our future at
international, national and local levels.
Good public relations like good public
service rarely happen by accident.

According to League guidelines, the
appointed Emergency Coordinator can
perform a key role in projecting atra-
teur radio to the public. In our case, as
Guilford County (NC)y AREC, we recog-
nized that performing more efficiently
as a public-service group and establish-
ing operational plans required that both
the public and public officials be made
aware of our capabilities. About a year
and a half ago, we began building a new
RACES/AREC team because we had
only a large group “on paper” which had
been inactive for many years. Conse-
quently, the only PR we had for along
time was a rare newspaper article. on
Field Day. We began by setting up a
Civil Preparedness Repeater, WR4ANP,
Surplus equipment from the city of
Greensboro was transferred to C.P. in-
ventory, was reworked, added to, li-
censed, and pui on 147.12 MHz, By the
way, this was set up as an AREC rather
than a RACES repeater,

Shared Functions

This repeater is unique in that it
belongs to Civil Preparedness, but is
operated and maintained by area hams.
In itself, it serves a valuable PR function
by enhancing goodwill between area
amateurs and the local government. In
seturn for their readiness and main-

#2401 Deverow Pl., Greensboro, NC 27407

tenance of the equipment, the local
group can use fhe repeater in normal
“ham” fashion,

Harly experience with the repeater
led to an experiment in December,
1975, with a-m station WCOG in which
our hazard observations were broadcast
to COG’s audience as bulletins. This
“Civil Preparedness Advisory” had been
in the planning stages for about tour
months, with concurrence of FCC on its
potential usefuiness. It functioned well,
after de-bugging, and gave us good PR
through promotions by WCOG. Now up
for review, the service may be allowed
to continue on a larger scale under the
Office of Civil Preparedness as part of
the Emergency Broadcast System.,

Moving in Other Directions

In January, 1976, the Heart Fund
“Radiothon™ was another experiment
by our AREC in which three local
broadcast stations solicited pledges from
listeners for relay to Heart Fund Head-

An essential part of emergency planning,
mobile operations make possibie on-the-spot
reports of conditions from preset check-
points.

quarters. About 15 mobile units were
dispatched via WR4ANP to collect
pledges as they were called in. Operating
within quidelines from the FCC, we
collected more than BOO of the nearly
1,000 dollars pledged.

A typical scena of an emergency setup manned by valunteer amateur operators throughout the
country during crisis situations — hurricanes, floods, tornadoes or icgstorms — when normal
channeis of communication are aften inoperative.
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Nature plays no favorites: As vulnerable.to nature’s fury as any other portion of the
community, the ham station may find itself temporarily out of business during a violent
storm,

The Simulated Emergency Test in
January, our second as a new group, was
a success with about 60 participants
including members of the High Point
and Alamance Clubs, as well as some
family and friends. The news depart-
ment of WFMY-TV (channel 2, Greens-
boro) was contacted with the result that
our group appeared on the January 25,
Sunday evening newscast as 4 major
item. The station was kind enough to
provide us with a video cassette copy.
In the Limelight

During -the Guatemalan earthquake,
we provided the Greensboro News and
Record with a list of items needed in
the disaster area. The list was received
and relaved to us by WAWXZ in
Winston-Salem. As a result, two articles
appeared in the local newspapers.
WSHP-TV (channel 8, High Point)
picked up the human-interesi story and

televised WAWXZ and K4DQ as partici-
pants in the emergency.

The week of February 15 through
21 in Greensboro was another oppor-

-tunity for public contact. Local en-

gineering societies set up a Bicentennial
exhibit in which our ham group was
invited to participate through the
efforts of WADGE and other Bell Labs
personnel. A display depicted DX, pub-
lic service, repeaters, awards, and
OSCAR communications. The movie,
Ham's Wide World, was repeatedly
shown. Slow-scan TV was another
attraction, A 2-meter portable station
allowed handling of over 40 messages
from visitors to their friends. The dis-
play traveled to High Point and Burling-
ton, NC, where their ham clubs also
participated as well,

Finally, the Greensboro Public Safe-
ty director and the Guilford County
Civil Preparedness coordinator re-

quested in January, 1976, that we con-
struct a plan for the use of volunteer
communications on a broad scale. We
consider the final draft another unique
itemn in that it not only contains ama-
teur groups, as expected, but also the
participation of {uilford County eiti-
zens band REACT team. number 2819.
To our knowledge Guilford County
AREC is the first amateur group to
formaily integrate with a REACT team.
This plan was recently approved for
inclusion in the County Emergency
Operations Plan by Mr. E, St. Peter, the
C.P. coordinator of Guilford County,
Recent meetings between REACT per-
sonnel and our group have allowed z
unew dialogue between previously in-
dependent entitles, 1 believe we now
understand each other’s viewpoints and
capabilities a little more clearly. Like us,
they are sincerely interested in public
service. Although not having our capa-
bilities in spectrum space or equipment,
they do service a huge segment of the
mobile CB population with directions,
road assistance, etc. This new [iaison
with REACT had an-unexpected bene-
fit. Considerable numbers of their group
are avidly interested in amateur radio,
even to the extent of learning Morse
eode and taking exams.

A Productive Year

This, then, represents ‘“‘public
service/public relations” paying off in a
practical way. Our program in Guilford
County, as described here, took place in
about a year’s span. Ut all began with a
letter to Mayor Jim Melvin of Greens-
boro, wherein the publicservice possi-
bilitles of amateur repeaters were ex-
plained. We were thanked for-our in-
terest and referred to the Civil Prepared-
ness coordinator of Greensborof
Guilford County with whom we've en-
joyed a mutually beneficial relationship
ever since.

Effective “public relations” can
work in another way for the emergency
coordinator, In our case, the Civil Pre-
paredness Office has also enjoyed a
good measure of public “goodwill”
through our €.P. repeater and these
many projects. But also important was
the zeal and enthusiasm penerated in
our AREC and RACES membership.

Strays s’

1 would like to get in touch with . . .

@ other hams employed in the field of
bio-medical communications., WASIFF,
Glenn E. Stahl, 14808 Sunset Blvd.,
Pacific Palisades, CA 90272,

& operators of stations in Vermont and
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Maine for WAS sked. Also anvone with
information about NB9EAA. Dave
Edmonds, WN4AFP, Rte. 1, Box 363,
Williamston, SC 29697,

1 persons having color slides of World’s
Fairs of the 1930s and who would be

willing to make them available for dup-
lication, particularly slides of the Texas
Cenfennial and Pan-American Exposi-
tions held in Dallas, TX, in 1936 and
37 respectively. Robert T. FPaige,
WSTBC, 264% Laramie Street, irving,
TX 75062,



ARRL Repeater BandPlans

Some helpful guidelines to use standard channels for efficient
vhi-tm diversity and coordination.

By Lew McCoy,* W1ICPAVR1ABH

At the July Board of Directors meet-
ing, the Board recommended that the
current band plans and the recommen-
dations of VRAC (VHF Repeater Advi-
sory Committee) be published in an
early issue of OST. This article will
cover the current band plans and VRAC

* CONSIDER THE 220
OR 450 MHZ BaNRS ¢

recommendations. Also, it should be
pointed out that the ARRL band plans
appear in the ARRL Repeater Direc-
tory' along with the addresses of all
known frequency coordinators.

10-Meter Plan

The [0-meter band plan consists of
six repeater pairs spaced 15 kHz apart.

INPUTS AND OUTPUTS AND
UPLINKS DOWNLINKS
2.515 28.815
29.530 29.630
29 545 29.645
23,660 29.660
29578 29.875
20590 29.690

29,600 Direct {simplex)

"“The ARRL Repeater Directory is available at
no charge. Please send an addressed enve-
lope at least six- by -nine inches with forty-
six cents United States postage.

Fliaison, VRAC

One hundred-kHz input/output separa-
tion is used. VRAC recommends that no
adjacent channels be allocated in one
given area. The repeater band runs from
29,500 to 29,700 kHz. Note that the
ARRL plan leaves 29,500 kHz open.
OSCAR-6 downlink is 29 450 t0 29,550
kHz and OSCAR 7 has its upper limit at
29,500 kHz. We would prefer to keep
29,500 kHz clear of repeater activity for
the present so as not to interfere with
any OSCAR operations.

6-Meter Plan

The six-meter band plan instituted a
little over two years ago, has been
receiving increasingly greater accep-
tarice. Basically, the plan calls for input/
output separation of 1000 kHz with
20-kHz channel spacing, Certain reserve
frequencies are listed to provide guard
channels for model radio contral fre-
quencies, Recent VRAC proposals call
for additional direct frequencies and
tecommend that 52.97, 5299, and
53.01 MHz be set aside for these pur-
poges.

2-Meter Plan

The 600-kHz input/output spacing
has becume universally standard, In
fact, most countries are using 600-kHz
spacing, There are a few nonstandard
repeater clubs or individuals in the
United States who refuse coordination
and use oddball frequencies. Such
groups should be made aware that con-
tinued or increasing disregard of
standard frequency coordination can
possibly lead to restrictive regulations
from FCC. Wherever possible, such non-
standard operation should be stopped
before it becomes a national problem.
We doubt that the average US. or
Canadian repeater operator knows that
in practically every country except the
US. and Canada, frequency coordina-
tion based on 600-kHz separation is a
requirement for licensing!

Normal channel spacing on two
meters is 30 kHz, with splits or terfiary

channels every 15 kHz. When the ARRL
2-meter band plan was first instituted,
there appeared to be more than enough
30kHz channels available for our needs.

50-MHz Band Plan
1000-kHz Spacing: 20-kHz Channels

DIRECT ~ REPEATER RESERVE!
INPUT /OUTPUT
52.03/53.03
52.05/53.05
52.07/53.07
52.08/53.09
52.11/53.11
52.13/53.13
52.15/53.15
52.17/563.17
52.19/53.19
52.21/53.21
52.23/53.23
52.25/53.25
§2.27/53.27
62.29/53.29
52.31/53.31
52.33/53.33
52.36/53.35
52.37/53.37
52.39/63.39
52.41/53.41
52.43/53.43
52.01 52.45/53.45
52.47/53.47
52.49 52.49
52,51 53.51
52.526 NDF*
52.55/53.55
5297 62.57/53.57
52.99 52.59/53.59
52.61/53.61
53.01 52.63/53.63
52.65/53.65
52.67/53.67
52.69/53.69
52.71/63.71

! The reserve frequencies listed are guard chan-
nels for the modet radio control frequen-
cies, every 100 kHz from 53.1 through
53.8 MHz. in the event that acdditional re-
peater channels are needed, these reserve
channels could be allocated. For the pres-
ent, it is suggested that frequency coor-
dinators do not assign these channels,

*National Direct Frequency
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146-MHz Band Plan

Repeater Channels Direct Channels

INPUT ouTPUT

146.01 146.61 146.40*"
146.04 146.64 146.43**
146.07 146.67 146.46**
146.10 146.70 146.49
146.13 146.73 146.52*
146.16 146.76 146.55
146.19 146.78 146.58
146.22. 146,82 147.42
146.25 146.85 147,45
146.28 146.88 147.48
146.31 14691 147.51
1486.34 146.94 147.54
146.37 146.97 147 57
146.40** 147.00 147.60**
146.43** 147,03 147.63**
146.46™* 147.08 147.86**
147.60** 147.00

147.63** 147.03

147.66%* i47.06

147.69 147.08

147,72 147.12

147,75 147.16

147.78 147.18

147.81 147.21

147.84 147.24-

147.87 147.27

147.80 i47.30

147.93 147.33

14796 14736

147.99 147.39

*National Direct Frequency
**Qptional in regton., Check
with frequency coordinator,

Note: Tertiary channels (splits) are 15-kHz
apart. It assigned, it is recommended that
they be inverted; i.e., 146.625 input,
146.025 output. [t is imperative that such
channels be coordinated,

However, it became quickly apparent
that some areas of the country needed
additional channels. For well over 2
vear, ¢fl 30-kHz and 15-kHz channels
have been assigned and are in use on the
northern Fast Coast and in Southern
Catifornia. The VRAC was asked to
study the use and assignments of terti-
ary channels and to make a report. Here
is that report:

*In Southern California, such tert-
ary channels commonly operate ‘inver-
ted, that is, transmitier and receiver
reversed from the standard tor the
portion of the band involved. On the
East Coast, such repeaters are not inver-
ted. Both groups report success, but the
hest theoretical chance for technical
success can be demonstrated to lie with
the California approach.

“The truth is that neither plan can
evar really work well without the sever-
est penalties being paid in terms of
equipment cost. iess-than-perfect perfor-
mance, and a continval requirement for
keen maintenance. Yet, with careful
coordination and sufficient path ioss
between mneighboring tertiary-channel
users, either system can be made to
work well enough to be satisfying,

“The VRAC believes that the League

448 0O5¥

should not encourage further growth on
7 meters in large metropolitan areas, but
should strongly encourage aspiring re-
peater huilders to consider the 220-MHz
or 450-MHz bands, thus perhaps fore-
stalling the issue of 2-meter tertiary

channels for a time. We further believe

that ST space should be used to
popularize the idea that 2-meter re-
peaters are at their best when they serve
as community utilities for the benefit of
a large number of amaieuss rather than
as experimental devices or playgrounds
for small. closed cliques.

“Although it is a completely un-
proved notion, it seems that the density
of amateur radio operators cannot be
sufficiently great anywhere in the
country that 27 two-meter repeaters
wouldn't be sufficient to serve any
legitimate public-service or hobby re-
quirement - especially if they were well
situated peographically and carefully
coordinated. The pages of QST could
serve as a forum for the exploration of
this notion.

“But, back to the issue of tertiarv
channels and what to do about them
now. The VRAC recommends that the
Board not change the present ARRL
2-meter band plan to show the existence
of tertiary channels in the frequency
tables, but that 2 footnote be added
explaining what fertiary channels are
and recommending that, if thev must be
emploved to serve a local need that
cannot be satisfied in any other way,
they be established inverted.”

It is important to paint out that
while the recommendation is for inver-
ted splits, there are no strong feelings
that uny established area using straight-
up splits has to convert. Present-day
equipment can be used either siraight-
up of inverted, whether the transceiver
is crystal-controlled or makes use of a
synthesizer., What is important is that
area courcils and coordinators make the
decisions best suited for their regions,

220-MHz Repeater Band Plan

The 220-MHz band plan  uses
[600-kHz input/output spacing with
40-kHz channel separation, 20 kHz for
splits.  VRAC recommends that the
League continue to popularize the use
of 220 with whatever means are avail-
able. More and more repeaters are com-
ing on 220. For example, the current
ARRL Repeater Directory shows that
there are 31 operating 220-MHz systems
in California, 11 in New York, 8 (D in
Connecticut. Results have shown that
there is little difference, if any, in area
coverage of a 2-meter machine versus a
220 one.

450-MHz Band Plan

The 450-MHz band plan calls for
input/output spacing of 5 MHz, 50-kHz
channel spacing, with 25-kHz splits.

450-MHz Band Plan

442.00 — 444 .95
445.00 — 446.95
4486.00

#447.00 — 439.95

Repeater Outputs

Eirect, Aux inks

National Direct Frequency
Repeater Inputs

Note: Repeater input/output spacing is 8
MHz, 50-kHz channel spacing. |t is suggested
that frequency coordinators do not assign
442,00 MHz as an output but start at 442,050
MHz. Because 442.00 is a subband edge, a ve-
peater output on exactly 442.00 MHz couid
b in violation of the FCGE vules it a portion

of the signal extended beiow the center fre-
GuUency.

While not an “official” ARRL band
plan, the Tri-State Repeater ouncil
(TSARC)Y which covers New York City,
Long Istand, northern New Jersey and
parts of Connecticut has suggested a
moadified plan to take care of high or
low inputs and splits. This p]an is
discussed in “FM Repeater News,” page
71, August, 1976, (ST. We solicit your
comments.

Conclusions

It should be vcmphasized that any
band plan can be changed if there 15
sufficient 1usu11cat10n towarrant such a
change. In the last 10 vears or so,
amateur radio has seen a real change in
methods of operating fake place.
Channelized communications in ama-
teur radio were rare until the advent of
repeaters, Amateurs have proven that
such coordinated operation does work

and work very well indeed. With
tepeater operation amateurs have been
handed probably the best tool we ever
had to operate “in the public interest,
convenience or necessitv.”” Be sure your
system is coordinated with the {ocal
coordinator before going on the air —

let’s keep a good thmg going, [Os7—]
220-MHz Band Plan

Repeater Repeater Direct
Channeis Channels Channais
INPUT QUTPUT INPUT QUTPUT
232.34.22394 22290 22450 223.42
22238 222398 22294 22454 22346
22242 22402 22288 22458 223.50%
22246 22406 223.02 22462 22354
22250 22410 123.06 2466 22358
222.54 224.14 223,10 12470 223.62
22258 22418 223.14 224.74 223.66
42262 224.22  223.18 22478 223.70
22266 22426 22322 22482 22374
22270 22430 223.26 224.85 223.78
22274 224.34 22330 22490 22382
222,78 224,38 22334 22494 22386
22282 22442 22338 22488 223.90

222.86 224.46

“National Direct Fragquency
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On Signal Strength
Evaluation

The S-meter and the S-scale — is it time for changing the

rulebook? Could bel

By Jury A, Belevich,” UATIG

A Q80 without a signal report is a
rare thing. And for good reason too —
we all like to know how our signal
sounds at the other end. Years ago,
hams were just as concerned about their
signals (if not more so), and a system,
the RST (readability, signal strength,
tone) system, was concerved to stan-
dardize signal reporting.

Is the RST System Outdated?

But through the years, the Sscale of
the RST system has shown its age. The
S-scale shown in Table |, which spreads
the estimation of signal strength over a
very wide scale, may have been'con-
venient when radio reception had only
natural (cosmic and atmospheric) dis-
turbances. Today, however, man-made
and interstation (adjacent-channel) in-
terference prevails. The S-scale is almost
inaceurate as a result of this inter-
ference, because the difference between
two adjacent reading points on the scale
is s0 small. What is the difference, for
instance, between an 84 and an 85
signal?

Table 1
SIGNAL STRENGTH

, Faint signals, harely perceptible,
. Very weak signals,

. Weak signals.

. Fair signals.

. Fairly good signals.

. Good signals. .

. Moderately strong signals.

. Strong signals.

. Extremely strong signals.

LRSI DOHA BN =

*afbox 20, Leningrad, M-244, 196244, USSR

When estimating signal strength based
on the current S-scale, differentiation
between 82 (very weak) and S3 (weak)
signals is difficult, if not impossible.

Better Signal Estimates
with Modified S-System

We’lt obtain more precision in signal
estimation if we substitute instead a
simplified S-system and the foflowing
S-scale. Some intermediate S-meanings

Tabie 2

S-SCALE

1. Wery weak signal; impossible raception.

2. Weak signal: reception with strained
attention, )

3. satisfactary signal; reception without
particular strain,

4, Good signal; reception without strain,

5. Loud signal; loudspeaker reception,

have been removed from this scale so
that it is simpler to estimate the signal
strength more accurately,

It isn’t long before most amateurs
learn the great difference beiween
estimating signal strength by ear and
doing so with the help of a receiver’s
Semeter. This difference is caused by
catibration variations and various S-
meter amplifier tube characteristics.

For example, the S-meters on two
receivers which have different sensitivity
levels must be calibrated. It is recom-
menided to estimate the 89 signal with
an input signal strength of 100 micro-
volts when the S-upits are spaced af
6-dB intervals. The calibration is made
by the voltage applied to the input
terminals of a receiver, as shown in
"able 3.

With this method of calibration,
S-meter scale graduation marks on a
receiver with i-microvolt sensitivity and
a second receiver with 30 microvolts
will proceed from 83 to 88 (Fig. [ A and
B), because these signal strengths
corresponid to sensitivity of the re-
ceivers. With the same input signals (for
instance, 100 microvolts) applied to the
receivers, the S-meters will indicate the
same signal strength (89) because they
are calibrated in the same way.

8-Meter Calibration Problems

There is a problem, though., When
estimating signals by ear, an operator
will determine $6-S7 in the first receiver
and not more than S1-S2 in the second.
This method of S.meter valibration
allows for measurement of the signal
level, but it doesn’t reflect real condi-
tions of communication, which depend
not only on signal strength bat also on
the state of a receiver (and its quality
too).

Table 3

S H 2 3 4
linput 0.4 08 1.6 31
m

™ d b . A1A™D



Table 4

SSCALE ? 2 3
CORPORATIONS
National Radio Co., mv 0.2 04 0.8
Hallicrafters
Swarn Electronics Co., mV 04 08 186
Collins Radio Co.

my 05 08 1.5

R. L. Drake Co.

18 31 62 125 25 50
3.1 82 1285 25 50 100
28 90 9.0 i8 28 50

Often. a receiver has an S-meter
amplifier tube with deteriorated char-
acteristics.  This causes understated
S-meter readings, such as “RS-51" or
*“R8-52.” This is full readabdity on a
faint signal.

Another problem with measuring sig-
nal strength is that receiver manu-
facturers use various methods of S-
meier calibration. For example:

1y The Nztional Radio Co., Halli-
crafters. The use of 50-mV input signal
o determine the 59 point. Bach S-unit
eguals 6 dB.

2) Swan Electronics Corp., Colling
Radio Co. The standard for S-meters is
100 mV through 4 6-dB pad for 59,

3) The R, L. Drake Co, The stan-
dard is 50 mV through a 50-dB pad for
50,

Suggested Solution

There is another method of S-meter
calibration which this writer considers
more correct. First, the zero level of the
input signal is determined, the level

which corresponds to the receiver noise
level (it may also be called maximum or
critical sensitivity level)., In acoustics,
this level is congsidered the “‘aundibility
threshold level.” From acoustics, we
know that normal speech exceeds the
audibility threshold by 60-70 dB, Thus,
we adjust a receiver’s S-scale so that the
maximum signal strength exceeds ihe
receiver noise level by 60 dB. If we
consider the maximum signal strengih
to correspond to 835 (Table 2}, each
Samit will be equal to 12 dB. As
recelver sensitivity contains the con-
dition of necessary signal-over-noise ex-
cess to provide normal reception (usual-
vy 10-20 dB), this value conforms well
to the "concept of receiver sensivity.

With this method of S-meter calibra-
tion, an aural estimation of a signal is
the same as the S-meter reading. If the
S-meter measures the value of the if
voltage at the output of the receiver, the
S-meter readings will remain accurate
despite receiver deterioration (such as in
the case of aging tubes). There will still

S-meter ‘

S-meter

Fig. 1 — At A, 5-meter scaie for the first re-
ceiver, At B, Semeter scalie for the second
recaivey.

be some dependence of the S-meter
gensitivity on its amplifier tube if the
S-meter measures the apge voltage. [fE7—]

Strays -

t would like to get in touch with . . .

2 other 6th to 8th graders to exchange
cassette tapes for code practice and
discussion of radio electromics. Rick
Faith, P.0O.. Box 3934, Southgate, FL
33579, :

o odrivers or owners of “Tseries” MG
cars of the 1952 viniage, WAGIFF,
Glenn E. §tahl, 14808 Sunset Blvd.,
Pacific Palisades, CA 20272,

o fellow hams with information on how
to operate the SB2-L.A Linear Amplifier
bv SBE or a copy of the operator’s
manual thereof, Oscar M. Ocampo,
M.D., EL3A, Vanply of Liberia, Inc.,
P.0. Box 2075, Monrovia, Liberia.

G anyone interested in working a-m
with me or an am net. Richard
Schmidt, 1290 H3E, Mountain Home,
Idaho 83647,

0 any Chingse amateur living in the
Li.S., Canada or elsewhere in the world.
Chuck Nam Lau, YE3ZWW, 266 Maria
Street, Toronio, Ontario, Canada M6P
1W4,

BN DPDET.

i

A return to the ciassroom: Armed with 250
pieces of ARRL literature, WA2PCY demon-
strated amateur radio to grades two through
six at PS 173 in New York City. Students
from each grade visited the classroom setup
where after chatting awhile, un agtual con-
tact or two was made. "To the Kids it was al-
miost something out of Flash Gordon,” com-
ments Ron who views his visit as doing his
thing to put back inte public education some
of the extras cut out in the budget crunch.
School Principat Herman Bogdan termed the
program “Twonderful' and “fascinating®’ for
teacher and student alike. For WAZPCY, his
success garnerec him an invitation to run an
amateur radio club for a select number of
childran.



DX QSLs, QSLs, QSLs

Now, coming and going, they're easier for ARRL members.

By R. L. White,” W1CW

14
-|-NX 0SO OM — PSE QSL VIA
BURO, . .7 :

"I’ve done it! U've finally worlked
some real DX! And will 1 OSL? You
better believe it, especially for a country
all they way across the ocean. But ‘via
Buro™ We landed men on the moon and
a wvehicle on Mars and this guy thinks
we're still using animals to carry the
mail?

“Anyway, I'll send him a card direct
with an envelope made out to me with a
stamp on the envelope, just as | do
when I work a new state. 1If' 1 tell him
he's my very first QSO with his country,
thar should get to him and he’s sure to
OSL. Let me see now, 'll need to
borrow a foreign Catibook; my U.S. one
won’t heip much., And | guess my
putting 2 LS. stamp on the sase,
won't do him any good either. Mayhe |
could send him 2 dollar bill, but 1 heard
that somte foreign countries come down
hard when they find someone with
foreign money. Sure don’t want to get
him in trouble; he might not QSL. Got
it! 'l send him some International
Reply Coupons. According to the fine
print on them. euch one can he ex-
changed for the postage required to mail
# first-class letter to almost any couniry
in the world,

“The Callbnok has a listing of the
siumber of [RCs needed to equal what
a1 sirmail reply for my card will cost
him. But wait just a doggone minute. 1
heard a fellow on the air just the other
day saying that he’d gone to the post
office to gat some TRCs and they now
cost 42¢ each! Tet me see now, fwo
1RCs, two envelopes, my airmail postage
to send him my card and the IRCs and
envetope . . . thai's over §1 for a single
Q8L I'l go broke before | get halfway
to making my DXCC, There jusi has to
be a cheaper way. . . )

[don't go broke, There is indeed a
cheaper way, and the I'X station said it:
via the Q8L bureau.

A Hobby in Themselves

To some amateur operators QSL
cards are 4 hobby in themselves, The
*Manager. ARRL (QSL Bureau

calars, the pictures, the handwriting and
the names of countries stir the mind to
visions of faraway places and recollec-
tions of past contacts, Some people can
blow their minds and trip out just going
through a batch of QSLs. Then there are
those to whom a QSL is a means to an
end, the achievement of a goal or an
award,

There are some urnateur operators
who “brag™ about never having sent out
any QSLs bui who claim to have re-
ceived enough QSLs to make DXCC.
The percentages don't favor that hap-
pening. For an amateur in the U.8. or
Cznada, who wants to get QSLs (for
whatever reason), that anwmieur shouid
be prepared to send QSLs,

But, the filling cut of (SLs, finding
addresses, addressing envelopes, stuffing
envelopes and mailing become unpleas-
ani chores that take. time that could be

spent in ‘operating. Operating is the
name of the game. Thus, in order to
support the objective of keeping ama-
teurs on the air, the membership of
ARRL lhas expressed an interest in
reducing the work (and cost) of sending
DX QSL cards and the ARRL Board of
Pirectors, at its July, 1976, meeting,
directed the general manager to imple-
ment an overseas distribution system, to
be operational by January 1, 1977, The
object: To allow an ARRL member to
send DX cards with a minimum of cost
and work on behalf of the individual
member, In compliance with the
Board’s directive, the ARRL-Member-
ship Overseas (QSL Service will be opera-
tional starting Novemnber 1, 1974,

Here’s How [t Works

Bach month, every member of the
ARRL (except- family and sightless

Kenya Phitippine Islands
Korea Poland
Kuwait Portugal
Liberia Puerto Rico
Liechtenstein Rhodesia
Luxembourg Romania
Madeira Islands Rwanda
Matagasy Republic  Samoa [American)
Matawi Senegal.
Malaysta Seychelles
Maidives Singaporte
Maita South Africa
Mariana Islands Spain
Marshatl 1stands Sri Lanka
Mauritius St Vincent
Mexico Surinam
Midway Islands Bweden
Monaco Switzeriand
Mangolia Syria
Moroceo Tanzania
Mozambigue Thailand

Netherlands
Netherlands Antilles

Trinidad and Tobago
Uganda

Tabla 1

Countries for which the ARRL-Membership Overseas QSL Service may be used.

Algeria Fiji islands

Antarctica Finland

Argentina France

Austral/ French Oceania
French Antarctic Lands  German Democratic

Australia Republic

Austria Germany, Federal

Arores Republic of

Bahama lsfands Ghana

Bahrain Gibraitar

Barbados Great Britain

Belgium {or British

Bermuda Commonwealth}

Balivia Greece

Brazil Greenland

Bulgaria Guam

Burundi Guantanamo Bay

Canada Guatemala

Canal Zone Haiti

Cape Verde [slands Monduras

Chile Hong Kong

Colomhia Hungary

Cook Islands Iceland

Costa Riea India

Cuba Iran

Cyprus Ireland

Czechoslovakia |sraet

Denmark Italy

Dominican Republic lvory Coast

Ecuador - Jamaica

&l Salvador Japan

Ethiopia Johnston sland

Faroe lslands

Jardan

MNew Zealand Uruguay
Nicaragua JS5.8.R,
Nigeria Vatican
Norway Venezuela
Oman Virgin {slands
Pakistan Wastern Samoa
Panama Yugostavia
Papua New Guinea  Zaire

Paraguay Zambia

Peru

Nrtalhape 1078 b~ |



members) is mailed a copy of QST. The
address label on the wrapper of QST is
the member’s “ticket” for use of the
Overseas QSL Bervice, Twelve times per
vear, an ARRL member may send as
many {)SI. cards as he wants for
amateurs overseas in  the countries
shown in Table 1. With each mailing the
member must include the address label
from an October, 1976 (or iater), issue
of @ST und 31 (check or money vrder).
()5Ls must be presorted by prefix.
Nothing but the cards, address label and
$1 may be included in the package.
Wrap the package securely und address
it to ARRL-Membership Overseas QSL
Service, 225 Main Streei, Newington,
CTOsal1t.

“Family” memhers of ARRIL, to

whom only one copy of ST s sent,
may send cards in the same package but
must include $1 for each member
sending cards and indicate that the (ST
address lxbel includes & “family mem-
bership.”

Sightiess members, who do not re-
ceive @ copy of OST, need only include
51 with a note indicating that the cards
are from a sightless member. Associate
{unlicensed ) members may use the Over-
szay (JSL Service to send SWL reports to
overseas @nateur stations in the coun-
tries shown in Table 1. No cards will be
sent to individual QS1. managers.

A once-perweek mailing will be
made to the countries listed in Table 1.
Headquarters sincerely fiopes that this
Membership Service will be fully used

The Flip Side

Freel
cards.

The preceding article detailed infor-
mation on the ARRL s new Overseuas
(ISL Service, a part of the svstem fo al-
low for “cutguing " OSLs. Bur that’s just

half of the service, The other porfion con-

eerns mcoming” QSLs, o the AKRL
DX Bureau System — a free service for
all U.S. and Cangdian amatewrs. Not a
new serpice, this established part of the
system dates back some 40 vears,
[{ARRL membership iy not required to
rurke use of this bureau system, )

Any QSL buredu is essentially a
central olearinghouse for QSL curds,
The cancept ot the hureaus is pred-
jcated on the principle that the user
must be willing to trade a substantially
slower method of transporting QS8Ls for
a greatly reduced cost of QSLing. Tt is
axiomatic that Q81.s sent via any bureau
system will not move guickly. (QSLs
sent via the bureaus will take a mini-
mum of a few months and can take up
to years, simply bhecause a number of
factors are involved. All of these addi-
tives contribute to the length of time it
takes to move a QSL from point A to
point B. Anyone wanting a QSL in as
short a time as possible should nof use
the bureau system. The person wanting
4 OSL in a hurry should expect to pay
the full price for that. And that price
foday is FXPENSIVE.

The fullowing is a step-by-step ac-
count of how the ARRL DX (SL
Bureau Svstem wotks. it should make
apparent both the number of steps
involved and the dedicated voluntesrs

R [ 11 =% "

S.a.s.e.s to a bureau can bring any

who see to it that the required steps are

. taken care of.

Here's What Happens

Many, i not most, countries have
outgoing QSL bureaus cperating in
much the same marnner as the new
ARRL-Membership Overseas QSL Ser-
vice. The member sends his cards to his
outgoing bureau. This bureau then sorts,
packages and ships, invariably by sur-.
face mail, to the appropriate countries.
There are three steps here. First step.
the X station, who will most likely
wait uniil he accumulates a quantity of
his outgoing cards before he sends them
to his outgoing burean. A possible delay
of from a week fo a month or maore.
Second gtep, the DX stations ouigomg
burean. Depending on how soon the
bureau sorts, packages and mails, this
can be another delay. Cards that have
come to ARRL Theadquarters fus
transshipment to U.S. and Canadian
area bureaus have been observed to be
for contacis made as much as two vears
before they even reached Headquarters.
Many are for contacts a vear oid and
very few are for less than three to four
months old. Third siep, the trans
portation of the cards. At best, cards
sent from Europe to the US. will take
at least three weeks, more often four
weeks and as much as six weeks, Ob-
viousiy, there can be a considerable
delay {romn the iime the contact is made
until the time the card arrives in the
country it is intended for.

Within the 0.8, and Canada, the
ARRL DX OSL Bureau System is made

by the membership. Keep us busy,
SErVIRE YOu.

DX QSLs Via ARRL to DX

1. Consult Table 1 for countries to which
cards will be sent by the ARRL Q&L
Service,

2. Arrange Q8Ls alphabetically by prefix
(F, G, HA, HI, [, JA and so on}.

3. Betach vour mailing label from a QST
wrapper after October, 19786,

4, Write a check for $1, wrap the bundle
seeurely, and mail to:
ARRL-Membership Querseas ASL Service
425 Main Street
Newington; CT 06111,

5. Associate, blind and family members
should refer to the text for special
provisions,

amateur his DX

-3

up of 22 call area bureaus. Most of the
cards from DX buresus go directly to
the individual bureaus. A few DX bu-
reaus do send their cards to Head-
quarters where thev are sorted and
transshipped to the appropriate bureaus
{another delay of from two to four
weeks).

At the individual bureaus, the in-
coming cards are sorted by the first
letter of the suftix. This sorting divides
the work load into portions that can be
handled by a single individual. In the
cail areas with a high-density amateur
population, one individual may be as-
signed the responsibility of handling
from one to three ietters of the alpha-

Last year, the more than 250 volunteers in
the bur2au system denated mare than 1500
nours of their time @ach month, handling
the maore than 4, 000,000 cards which
arrived from overseas, An understanding of
the system andd a few simple rules can
greatly ad these workers and help every
user of the system receive his cards in the
shiortest possible time. These workers
HAppreciate patience and understanding plus
aftan-deserved compliments.,



The ARRL DX (ISL Bureau System

W1, &1, WA1, WN1T* — Hampden County
Radio Association, Box 216, Farest
Park Station, Springfield, MA 01108,

W2, K2, WAZ, WB2, WN2* - Narth Jersey
DX Assn., P. 0. Box B160, Haledon,
NJ 07508,

W3, K3, WAS, WB3, WN3* - Jesse Bieber-
man, W3KT, BD 1. Box 86, Valley Hill
fid., Malvern, PA 19365,

W4, K4 — National Capital DX Assn.,
[3X, Boyese, VA 22620,

WaA4, WB4, WN4 — Sterling Park Amateur -
Radio Club, . 0. Box %98, Sterling
Park, V& 22170,

W5, Kb, WAS, WBE, WNS* - ARRL W5
Q5L. Bureau, Box 1620, Sherman, TX
75090.

Wa, K6, WAS, WEE, WNE* - ARRKRL W6
Q5L Bureau, 2814 Empire Avenue,
Burbank, CA 91504,

W7, K7, WAT7, WN7 — Willamette Valley
DX Ciub, inc., P. 0. Box 555, Portland,
QR 97207,

Wa, K8, WAR, WBS, WN8 — Columbus Ama-
teur Radio Assn., Radio Room, 280 E.
Broad St., Cotumbus, OH 43215,

W2, K9, WAS, WB9, WND — Northern
Ilinais DX Assn., Box 519, Elmhurst, (L.
50126.

W, K@, WaAR, WEE, WNO — W@ QSL Bureau,
Ak-Sar-Ben Radio Club, P, O, Box 291,
(Omaha, NE 68101.

KP4, WP4* - Radio Club de Pusrto Rica,

Box

P 0. Box 1061, San Juan, PR 00902,

KV4 — Graciano Berlardo, P, (). Bax 572,
Christiansted, St. Groix, V1 Q0B20,

KZ5H* - KZ5 QSL Bureau, KZ50D, Box 407,
Balboa, C£.

KH8, WHB* - John H, Oka, KH8DAQ, P, O,
Box 101, Alea, Qzahu, HI 96701,

KL7, WL7 — Alaska QSL Bureau, Star Route,
Box 2401, Wasilla, AK 99687 .°

WE1* - L. J. Fader, VE1FQ, P, 0. Box 663,
Halifax, NS.

VEZ — A, Q. Daemen, VE2IJ, 2960 Douglas
Avenue, Montreal, Quebec H3R 2E3.

VE3 — The Ontarin Trilliums, P. Q. Box 157,
Downsview, ON M3M 3A3.

VE4 — D. E, McVittie, VE4OX, 647 Academy
Road, Winnipeg, MB H3N OES,

VEB* — A, Lloyd Jones, VESJI, 2328 Grant
Road, Regina, SK S48 BE3.

VEG* — [, C. Davidson, VEBTIK, 1108
Trafford Dr., NW., Calgary 47, AB.

WE7? — Howard Martin, VEZAFY, No,
45.9960 Wilson Road, Ruskin, BC VOM
1R0.

VES*® - Al Sturko, VEBNS, P, 0, Box 72,
Fort Smith, NWT XOE OPQ.

V1, V02 - William Coffen, VO1KM,

P. O, Box 6, 5t Jahn's, NF.

SWL — Leroy Waite, 39 Hannum St., Ballston
Spa, NY 12020.

*These bhureaus sell envelopes or postage

credits, Send an s.a.5.2. to the bureau far

further information,

DOs

Do keep self-addressed § X 7 envelopes on
file at your bureau, with your call in the
upper left corner, and affix at least one
unit of fivst-class postage.

Do send the burgau enough postags to cover
envelopes on file and enpugh to take care
nf possible postage rate increases.

Do respond quickly to any bureau request
for envelopes, stamps or money, Lin-
claimed card backlogs are the bureau's
biggest problem,

Do notity the bureau of your permanent call
as you upgrade from Novice.

Do include an s.a.s.e. with any information
request to the bureau, .

Do natify the bureau if you dont want your
cards,

Do be appreciative of the fine efforts of these
volunteers.

DON'Ts

Pon't expect DX cards to arrive for several
months after the QS0, Overseas delivery
is very stow. Many cards coming from
averseas bureaus are over a vear old.

Pen't send your outgaing DX cards to this
bureau [(see “'first portion of this article').

Don't send envelopes to your “‘portable’”
bureau, For example, WA T50QB/2 sends
envelapes to the W1 bureau, not the W2
butreau,

bet, tor example cards for cails whose
suffix starts with the letters A, B, C.

Claiming Your QSLs

That is all very interesting, vou
might say, but how does one get his
cards from the ARRL DX QSL System?
All that is really required is to send a 5
# 7-inch self-addressed, stamped enve-
lope to the bureau serving your district.
Addresses for the .S, and (anadian
bureaus are heing shown every other
month in 8T, usually on a page closely
following “How's DXT.” but this month
the listing will appear with this article.

These envelopes should have your
call sign printed neatly in the upper ieft
comer of the envelope to assist the
sorter of your cards. Note that some
bureaus will sell envelopes or postage
credits as well as handling s.a.5.e.5; here
the bureau will provide the proper-size
envelope and affix appropriate postage
upon prepayment of a cerfain fee. The
exact arrangement of your ared bureau
can be obtained by sending your bureau
an s.4.8.¢. with your inquiry.

Since many of the DX stations use
the bureau system, this area bureau can
be very importsnt to someone who
works DX, But, it is a complex valun-
teer arrangement requiring good cooper-
ation on the part of the DXers to
tunction properly.

Hampering Smooth Operation

For example, one of the major prob-
lems each of the U.S. and Canadian
district bureaus face is unclatmed cards.

There are some people who work signifi-
cant amounts of DX and who simply do
not want the DX QSL cards that are
received at the bureaus. They do noi
send envelopes to the burean and the
cards for them begin to pile up. Quickly
this mass of unclaimed cards builds up
and soon makes the job of sorting the
cards for those DXers who Jdo want
their cards more difficult. But those
unwanted cards cunnot be simply dis-
carded. Perhaps they belong to an ama-
teur temporarily overseas, or . The
standing instrictions to the bureaus are
to hold unclaimed cards for at least one
vear before destroving them. DXers can
help the bureaus perform their function
by making sure they kecp the proper
amount of postage credit or s.a.8.8.8 on
tile with the bureau at all times.

Another frequent problem that im-
pairs hureau operation is improper gnve-
lupes. The 5 X 7 envelupe is a standard-
size cnvelope that will carry most any
Q81 curd that comes to the bureau,
These envelopes will fit into special
sorting bins, The bureaus have reported
sume strange and rather odd envelopes
having been sent to them: A 16 X
20-inch envelope with only 13¢ postage
uit it! The envelope alone weighed more
than ope ounee. Or a 3 X Sdnch
envelope, the size used to send thank-
vou notes, with 50¢ postage on the
envelope. FEven if' the cards were folded,
the envelope would never have held
enough cards to warrant S0¢ postage!

A preferred way to send envelopes
fo the bureau is to affix 3¢ and <lip

DX QSLs Via ARRL from DX

1. Write vour call in the upper left corner of
B X 7-inch self-addressed stamped erve-
lopes.

2, Consult the ARRL DX QSL Bureau list
for the one that handles vour prefix,

3. Send them an ample supply of these
5.2.5.€. 5 and extra postage.

4. Cards for a portable operation will go to
the home district {W1CW/B would receive
his cards through the first district
bureau).

5. Notify th2 bureau of any changes
(WN1XYZ upgrades to WATXYZ),

extra postage to the envelope, Then if
you receive more than 1 oz, of cards,
they can all be put into the single
envelope and the proper extra postage
affixed,

Our now more frequently changing
postage rates can be a problem for the
bureaus. Envelopes on file, with the
postage affixed to them, will not have
the correct postage on them when the
rates change. Ii helps ensure good de-
livery of the cards to keep the proper
postage on each envelope. If the rates
do go up, send the bureau the exira
postage when vou send in the next
batch of envelopes. But better still, keep
some extra postage on file with the
bureau,

(Good cooperation hetween the DXer
and the bureau is important to ensure a
smooth flow of cards through the bu-
reatt. Keep in mind that the people who
work in the ared bureaus are volunteers.
They are doing something for you, not
the other way around, and they are
doing it at no.charge to you,
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Amateur Radio in Action

An exhibit of amateur radio equipment and operation at CB
shows, shopping malls and other public places is a top-notch
PR tool. Here's all you need to know to get one going.

By Charles J. Harris,” WB2CHO

Are the CBers getting all the press
coverage in vour town? Do the media
and general public show frequent con-
tusion about “*ham radio” and CB? Are
vou holding a license <lass and Tooking
for students? Do vou want to contri-
bute to the future of amateur radio?

These ate but a few of the reasons
for holding a public exhibit of amateur
radio in vour town. An exhibit is one of
the most effective means of galning
public exposure for umateur radio —
and also serves as a fine recruiting tool
for license classes.

*Club and Training Manager, ARRL

Where? Anywhere people gather is a
good place for an amateur radio exhibit,
Shopping malls, county fair, hobby
shows, parades and schools are a few
suggestions. One of the best places is at
@ UB gathering, Coffee Breaks, shows,
conventions and jamborees all attract
large numbers of potential hams and
often receive good publicity in the
media.

When? A question certain to be
asked at the exhibit will be, “When is
the next license class?™ Scheduling the
exhibit around the start of the license
class, or vice versa, increases its value as
a recruiting tool.

R Af

An attention-getting highlight of the Wellesley Amateur Radio Society's display at the Natick
Matl, Natick, MA, was handling traffic for passershy. JWA 7 RGA photo)

Who? Tt's not hard to find amateurs
fo talk abaut their favorite activity. The
loal club or repeater group is often a
good source of hams eager to answer
guestions about amateur radio. Asking
someone directly to “volunteer” is more
effective than a general request for
assistance. You should line up about
twice as many people as needed to take
care of unforeseen cancellations.

Why? The benefits to amateur radio,
the local radio club and the radio license
class are obvious. What's in it for the
mall or CB fair? Amateur radio exhibits
are drawing cards for the shapping mall,
The exhibit and attendant publicity will
actually serve io attract people to the
mall to view the display. And people is
what retafl stores adore. You may also
try appealing to the sense of ¢ivic duty
and community elations of the mall
nanagement,

B fairs often look for seminars and
talks of general interest, to add ““class™
to the show, Seminars on CB rules and
regs are popular, as is the Moving {p
r Amatenr Redio film and discussion,
In exchange for your providing this
service, the fair or nther CB gathering is
bound to look favorably on your offer
of an exhibit.

Fromotion. Proper publicity is the
key to a successful demonstration. The
League provides sample news releases
for the media as well a5 posters which
can be placed in schools, radio stores,
ete., to attract visitors to the setup. And
if the dispiay will be running for more
than a single dayv, the local media can
often be talked into running a feature
story on the group, which is much
better than a simple paragraph about
the demonstration. The ARRL% free
exhibit and publicity packages provide
the pertinent background information
fur these efforts.

Once you have amanged for the
display and started the promotional ball



rolling, you are ready to decide the
exact form of the display. This may be
predetermined by the purpose of the
exhibit. If the prime use is recruiting, a
simple exhibit with emphasis cn Novice
operation is appropriate. If the main
purpose is to impress town officials with
the flexibility of emergency communi-
cations via amateur radio, a more elab-
orate demonstration is in order.

In any case, there are several im-
portant points to keep in mind when
planning any amateur radio exhibit or
demonstration. Amateur radio has been
the victim of a great deal of poor press
(much of it self-inflicted). The general
public seems convinced that amateur
radio is a hobby for rich electrical
engineers. [t appears too difficult, too
complicated and too expensive for the
average individual.

To counter this misconception,
simplicity is vital. Avoid expensive, elab-
orate and complicated setups, such as
38TV, OSCAR stations, RTTY, etc. The
display should be livingroom-table
type: Neat, uncluttered, attractive, Lots
of dangling wires are ugly, potentially
dangerous and have a very negative
effect on would-be hams.

On the subject of things to do or to
avoid, another caution is in order. The
people manning the booth or table
should be careful of what they say
about amateur radio, particularly to
prospective hams. Again, a special eftort
should be made to present amateur
radio as fun, exciting, remarkably easy
to get started in and not really that
expensive.

Finally, CB should not be derided. A
large proportion of potential hams now

A catchy poster worked well for the Mecklen-

burg, NC, ARS,

MISS. AMATEUR RADIO COUNGIL

i

The Mississippi State Fair was the scene of this booth, manned by Roger, WB5IRR, at the

teletype, and Dave, KBERSI.

hold CB licenses or at least operate in
the fi-meter region, Ham radio should
be pushed as an eddition to CB, not as a
replacement tor it. Hams who also hold
(B Licenses make the best salesmen.

What? Given these ideas and sugges-
tions, what is the best setup for a
standard booth? A couple of 6 to 8-foot
tables (neatly draped), a few chairs and
a display board behind or beside the
tables are excellent.

Vhi-fm gear with autopatch is the
best choice for an actual station setup.
A synthesized rig is particularly im-
pressive, as the general public can quick-
ly wasp the concept of 400 channels.
And making telephone calls from a
remote location is a tremendous selling
point. The value ot autopatch is easily
understood by everyone. The audio
from the rig should be fed to a good
quality speaker, so that everyone can
hear and understand the transmissions.
Most built-in speakers are inadequate
for this purpose.

Another item for the table should be
a code-practice oscillator and key, With
a table of the code handy, the visitors
can be encouraged to send their names
in Morse code, to show how easy it is to
master that dreaded code! Be careful
not to allow the potential hams to walk
away with a copy of the printed code,
however. (See “Morse Decoded,” Sep-
tember, 1976, (ST.)

A final item for use by the visitors is
a ham-band receiver. Encourage the
visitor to the booth to tune around 75
or 20 meters, and point out the loca-
tions of the stations he can hear. Tuning
down to the cw part of the band
demonstrates that hams still use that
mode of communication. Most visitors

will have a Lttle difficulty properly
tuning an ssb signal {many hams still do)
- an offer of assistance here can be the
starting point of a friendly discussion on

" amateur radio.

This makes for an effective, func-
tional display with a2 minimum of effort.
If conditions warrant, a more ¢laborate
setup is possible, bearing in mind the
above cautions. An exhibit at a fair
might contain a message center and hf
transceiver for local traffic nets, for
example,

For display purposes, the League
will provide a copy of the U.S, call area
map {rom the Tune in the World be-
gnner’s package, as well as a set of
sample certificates. Place QSL .cards

An AMSAT display was just a part of an ex-
hibit entitled “This is Ham Aadio,’” a coopera-
tive effort on the part of several ham clubs in
the Tidewater, VA, area, WAINY explaing
what OSCAR's all about to a few of the

5,000 passershy at the Military Cirele Mall,
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around the map, with string geing from
the QSL. card to an appropriately placed
pin in the map. The same can be done
with the ARRL World Map and DX
(SLs.

The rest of the display is remarkably
simple to put together. Some heavy
cardboard, colored paper and scissors
can do an appealing job, with help from
the League’s notes on how to make
signs and displays, which is included in
our exhibit package.

Also included in the package are the
handouts {o explain the difference
between amateur radlo and CB, and to
tell how to get started in amateur radio.
All the individual club has to provide is
a copy of the information sheet about
the next license class, or the next several
license classes, in the local area.

In some cases the promotional
package, Moving Up to Amateur Radio,
can be tied in with the exhibit. if there
Is an appropriate room available to give

Another view of the AMSAT exhibit. The
tape recorder played back OSCAR QSO0s
which were prerecorded for the display.
The equipment was ient by WA4AMMP.

the presentation near the booth, great!
Bven if the show cannot be put on at
the exhibit, information on the time

and place of the film/talk »n amateur
radio can be distrbuted there. Moving
Up to Amatewr Radio is a prime re-
cruiting tool, and the exhibit makes a
good promotional device for the pre-
sentation.

Follow-through. Many clubs have
been invited back io repeat their dis-
plays and exhibits. An important in-
gredient in this is proper follow-
through. Letters (or even certificates) of
appreciation to the fair or mall mana-
gers can help, as well as mentioning the
sponsoring agency in any news releases
and promotional efforts. Finally, proper
policing of the exhibit und a good
cleanup will help win friends for ama-
teur radio.

Interest in amateur radio is at an
all-time high. So is confusion about
amateur radio — what it is, how to get
started, efc. An amateur radio exhibit
can be your contribution to the future
of amateur radio. Try it; you'll like it!

Strays ~us?

1 would like to get in touch with . . .

3 other amateurs interested in speaking
foreign ianguages on the air, especially
French and Greek, Gabriel Gargiulo,
WAILGFE]J, 160 Elm Street, North Haven,
CT 06473.

= anvone working with flood control,
canal history, or project development of
river corridor systems. Terry D, Wright,
WBSUPO, 210 Ridge Avenue, Troy,
Ohio 45373,

@ any ham related to astronomer Forest
Ray Moulton (1872-1952), Also any
KL7, KH6 interested in a sked for
Bicentennial WAS. Tom Moulton,
AA2BAW, RDI Box 674, Newton, NJ
{7860,

0 oldtime U.S. Navy and Royal Navy
radio operators who manned the gun
boats and other ships on the Yangtze
River long apo. John H. Geyer,
WIDH/WAIUPQ, 172K Homestead
Street, Manchester, CT 06040,

This Navy Standard 2-kW spark transmitter was one of the early 1930 shipboard rigs of Luke
Herndon, K4Q(:. A brass pounder in the merchant marine for many vears, he recently swai-
lowed the anchor and will be brass pounding on the ham rig in his Richard, VA, QTH.

86 DB5EYe. 2

Even without the aid of electronics, BNZNAS
has a big, booming voice to accompany his tall,
6'2" frame. This Nigerian ham known to his
friends as “Kunle’ can be taund reqularty on
10, 15 and 20 meters between 1800 and 2200
hours Zulu from his QTH, Apapa, Lagos, Ni-
geria,

Even though his famuly and mititary duties
as warrant officer in the Nigerian Army Signai
Corps keep him busy, he recantly assisted the
Boy Scouts by operating an amateur radio sta-
tion for them in Jos, Nigerla, at their [nter-
national Jamborea. Currently, he is trying to
promote SSTV for the Black Arts Festival 1o
be held in Lagos early in 1977.



Tiera Luna para Colombia

Moonbounce work demands that all gear operate perfectly.
This holds even more so when the operation is a portable

expedition to another continent.

By James M. Morris,” KH8HQG

Pelicans swoop the shoreline as twilight
approaches. An environmental engineer,
a pharmacist, @ motorcycle mecharnic,
and others accupy a beach house. They
could be enjoving a cool drink after
another warm summer day at the
resort. Instead, they are celebraring,
with their own special brew, the success
of an effort that brought them together
in that isolated spot — the first moon-
bounce expedition 1o South America —
HKITL.

Last month we reported rhat
Allen Katz, K2UYH, completed the
first Worked All Continents on 432 MHz
and moonbounce by working thar last
continent, so obriously another station
had to be on the other end of the
two-way circuit. Ir was the Mt. Airy
VHE Club, of which Al is a member,
that mounted the expedition to provide
South America’s first 432-MHz opera-
ton, From the club’s home in
Philadelphia, Pennsvivania, five of
the club’s 82 members journeyed to
Barranquilla, Colombia, for successful
contact with 16 different EMFE (earth-
moon-earth ) stations and approximately
75 (OSCAR Mode B stations, as well as
to make new ties and stimulate amateur
racdio interest with the people there.
Individuals and organizations in borh
the United States and Colombia con-
tribured vast quantities of time and
funds ro make the operation a success.

In [956, a group of Philadelphia ama-
teurs organized to actively promote
serious vhifuhf work. To characterize
their aversion to commercially built
equipment they adopted the nickname
of “Pack Rats.” Instead, they always

*Editorial Assistant, @57

favor experimentation with home-built
gear, An iuospection of any member’s
garage or shack will reveal a wealth of
parts and surplus gear acquired by
trading. Over the ensuing vears they
have designed and built converiers, re-
ceivers, transmitters. amplifiers and
antennas for virtually all amateur vhf
bands.

Their activity takes different forms,
During the ARRL January VHF Sweep-
stakes plus the June and September
S0 Parties, they put their latest cre-
ations to the real iest. Consistently,
they have topped the competition. Any
active club, of course, operates a net.
The Pack Rats have not one, but five
nets every Monday evening on all bands
from 30 MHz through 1296 MHz, and
the ATVers (amateur television) con-
duct yet another net on Friday nights.

Their real pride and joy, however, is
the W3CCX/3 moonbounce system lo-

The Pack Rats did it!

cated In Revere, about 25 miles north of
Philadelphia. On the farm owned by
Pack Rat member Walt Bohlman,
K3BPP, the club station is one of the
most successful on the air, particularly
after the addition of a 20foot stressed
parabolic dish in the 1972-73 winter.
After they made their first complete
contact with the Stanford Research
Institute group, WAGLET, they cele-
brated with a cup of Red Zinger tea, a
Pack Rat success trademark ever since.
At the monthly meetings a report would
be given about the latest activity, More
and more new stations were noted from
various states, countries and continents
- except South America.

Opportunity! ,
Barly this year, a Colombian ama-
teur, Bolhmar Aguilar, HKIAMW,

moved into the same neighborhood as
Elliott Weisman, K3JJZ, a director for
the Mt. Airy VHF Club. Naturally,
Bolhmar noticed the vhi antennas. Al-
though his primary interest was high
frequency, a classic ham chat followed,
sparking the idea of operating moon-
bounce on his reiative’s property back
in Colombia. The idea was discussed
with Bolhmar’s brother in Baltimore,
Maryland, 8Socrates Martinez,
HKICWB/WB3AFY, and “they thought
it would be a great thing for the
couniry.”

Immediately, Clliott presented the
Colombians” operating site offer to the
club’s board of directors. They liked it
and appointed him as coordinator, The
red tape began. To make an official
request from the Colombian govern-
ment, all correspondence must be on
oificial paper carrying a tax stamp. Price
from the consulate: $2 per sheet. Be-
sides designing the request letter to
detail all the operating and technical
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requirements, an additional task was to
translate it into Spanish.

Several letter exchanges followed
and to avoid paying duties upon eniry, a
list of the equipment had to be pro-
vided. Back to the consulate for more
paper. A problem arose because they
were still in the process. of assembling
the station. Obviously, a whole new
station had to be put together since
they wanted W3CCX to work the ex-
pedition. That was resolved.

Soon after the work started, the
planning committee became aware that
another coordinator would be needed in
Colombia, sa Socrates suggested Dr.
Atenogenes Blanco, HKIBYM. He en-
listed the aid oi the Barranquilla Area 2
Radio Club who later provided invalu-
able service to the expedition.

{.ogistics and Red Tape

“We gave the guys building the stuff
the putside dimensions and toid them,
‘that’s how big vou can make the thing.”"

Once more the Pack Rat philosophy
prevailed. Tony Souza. W3HMU, built a
complete 432-MHz kilowatt amplifier
from scrounged parts, save for a $1.25
part. Even the 8938 final tube came
from the endless junk box. Other pri-
mary pieces of equipment that wers
produced specially for the expedition
included a power supply by Biil Glson,
W3HQT, and the exciter by Walt Bohl-
man. That used a 4X150 to a 4CX250
driver.

The most outstanding engineering
feat had to. be the antenna. Their 20-
foot dish could not very well be taken
down or even duplicated for air freight
shipment. Instead, Walt, who designs an-
tennas by profession. devised a system
using 16, K2RIW-style 13-element Yags
so that everything could fit into six-foot
crates, Besides the necessary azimuth
and elevation rotation, the antenna had
a third axis for poiarzation compensa-
tion.

Indeed, the moon itself had a large
influence on the actual scheduling. Be-
tween periges and apogee each month
the path loss for the EME path varies by
2 dB — enough to mask a signal or bring
it out of the noise. Other factors to con-
sider were proximity to the sun and
optimum window time for the other sta-
tions around the worid. Cor Maas,
VBTBBG, coordinated those schedules.
Only after those considerations could
they think about their convenience.
They selected the last weekend in July.

More logistics problems crept in
during the meantime. Shortly before the
scheduled departure for the main group,
Socrates’ XYL, Rose Alva Martinez,
went home to Colombia ecady to
purchase the airline tickets. Although
Aerocondor had given a discount, in-
tflation c¢rept in. Sheila Nassar
HK1CWD, however, made up the dif-
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The Pack Rats moonbounce team gather with
their Area 2 Radio Club hosts underneath the
208-element antenna for 432 MHz. It actually
meastired one dB of qain better than their 20-
foot dish at the home station in Revere, P4,

ference. The customs paperwork bad
not been entirely settled, so Dr. Blanco
made a trip fo Bogota, capital of the
country, tor further negotiations.

To Colombia

At last, all was loaded for the trip
down. At Miami International another
friend stepped into the picture. Russ
Wicker, WAZXI and a fellow moon-
bouncer, works there and made arrange-
ments for the equipment to get on the
same flight as the crew.

All did travel on-the same flight. A
couple of boxes had some damage, but
that was the least of their worries, After
two-and-one-half hours with customs
officials, the gear was cleared only after
Dr. Blanco posted a %3000 bond
assuring that all the equipment would
be removed from the country after the
specified stay.

Many of the ¢crew had been working
with the Atlantic Division convention to
give a seminar on July 235, the same day
of their departure. When they did arrive
in Barranquilla the following day, they
had a long press conference with the
iocal media. The actual site was located
in the town of Santa Veronica, about an
hour-and-a-haif rdde from Barranquilla,
with the local civil defense providing a

truck and driver for the 1368 pounds of

equipment plus crew,

On the Air

On Tuesday, July 27, they set up the
20-meter link and the first message from
W3KKN, their liaison back home, was
that they had received permission from
AMSAT to operate Mode B on Wednes-
day. Qriginally, they had not planned to
take any OSCAR gear, but the organiza-
tion had been alerted and provided the
gear,

The first OSCAR and Mode B con-
tacts were made that Wednesday while
seiting up the moonbounce station,

At last the big day, July 79, came.
“When we patched everything together
and plugged it in the first time - it

worked!”™ Bill Olson said of that first
day. At near-vertical elevations the an-
tenna had wind-oading problems and so
the first schedule with K2UYH was
missed 48 wus the ome with FOFT.
Finally, during the 1800 UTC schedule
a two-wauy was completed with KIUYH
followed by W3CCX,

Another conference was held that
evening with the Area 2 Radio Club,
potential amateurs and c.d. officials. The
Pack Rats showed Hamt's Wide World,
slides of their ontings and gave more
talks until tmdmght Then, the hosts
celebrated past 2 AM, Nevertheless, the
crew made the hour-and-a-half trip back
to Santa Veronica for a couple of hours
sleep before 2 6 A.M. OSCAR pass.

Most of the following days were like
that — 12 hows or more of moon
schedules and OSCAR passes. A con-
stant problem, however, was power fajl-
ure. The first major occurrence was
Friday afternoon from 2:30 P.M. until 6
PM. because trees were being trimmed.
After it was restored, the voltage mea-
sured only 95 volts forcing cancellation
of almost all scheduies that day. During
the remaining days thai weekend, power
fluctuation continued to be.a problem.
But always, the Area 2 Radio Cilub
would set out to find the source of the
problem and more than ounce brought in
smergency generators. Enough power
was usually available to operate the
20-meter liaison. That was one of the
prime factors that allowed successful
rescheduling over the weekend. Ernie
Kenas, W3KKN and his XYL, Bertha,
W3TMP, provided that link every day of
the operation.

Reflections

All the way through, cooperation
and coordination allowed everything to
work out. Among those who helped
defray the approximately 39000 in ex-
penses were Colling Radio, Mt. Afry
VHFE (lub, Northern California DX
Foundation and an anonymous Pack
Rat member. Another less apparent, but
very important person was Rose Alva
Martinez who did all the cooking for the
crew during. their nine-day stay. Before
departing, both the Mt. Airy VHF Club
and the Barranquilla Area 2 Radio Club
reached a mmutual understanding that
they would not lose contact with each
other after the project was over.

Of course, it wonld have been un-
realistic to expect all to have gone
perfectly. But, as Weisman said, “1t was
probably better that we had the prob-
lems because 1 don't think that we
would have had as close a relationship
with the people down there as if we
didn’t have any problems.” Thus, radio
amateurs have once again demonsirated
that their unique form of international
goodwill can cross all houndaries to
create a common success. s



Heppenings

W2TUK to Wiley : Novice Power Harmful

“All other things being equal, the likelihood
of a beginning awateur ercountering RET
increases ay the power output of his trans-
mitter incregses. Therefore, by ralsing the
power level for Nevice aperators, the Com-
misston is increasing the number of new
amateur operators who will encounter this
diffieuit and frustrating problem early in their
careers. . .

Amateurs evervwhere have rejoiced in the
First Report and Order in Docket 20282
which in general restructures amateur radio
along progressive and helpful lines. (See "One
Shoe Iwops ., .." page 48, August [976
OST, or send a stamped self-addressed en-
velope to ARRL hy. for a vopy of the FCC
text, mentioning Docket 20282, Additional
interpretive material is in “Washington Mail-
hox,” September OS5T))

The one area regarded as harmful is that of
the increase in power for Novices from 735
watts to 250 watis and parallel decrease to
that level for all other amateurs using the
Novice trequencies. The letter to follow, from
ARRL Pregident Harry I, Dannals, W2TUK,
to Richard E. Wiley, chairman of the Federal
Communications Commission, sets forth the
reusoning for ARRL's unhappiness with the
new power levels, It reflects concerns ex-
pressed at the June mesting of the ARRL
Executive Committee (“Moved and Sec
onded,” August Q8T).

“In its First Report and Order in Docket
20282, the Commission has taken several
progressive steps which brighten the future of
the Amateur Radio Service, The League un-
hesitatinglv endorses such changes as Novice
privileges for Technicians, the elimination of
the one-year mandatory lapse between Novice
licenses, the granting of element credit to
present licensees who took examinations by
mail in good faith, and the administering of
Technician exams a1 Commission-supervised
exam paints, Indeed, these actions put inte
effect some of the key proposals contained in
the League’s filing in Docket 20282, That

WI1CUT NEW AGM/BUSINESS
Laird Campbell, WICUT, for the past four
vears advertising manager for ARRL and
3T, has been promoted to the new post of
assistant general manager for business opera-
tions, He'll be in charge of the Advertising,
Fiditonat/Produciion, Circulation and Ad-
ininistrative Services Depariments. We'd tell
you more about laird if we hadn't just done
so in the July “Behind the Diamond™ presen-
tation, page 67. Needless to say, he’ll be busy
in the next few months!

I'he new position complements the one we
announced in September Q8T, whetein Dave
Sumner, K1ZND, vversegs the Coimmunica-

*Manager, Membeyship Services

filing was based on the resulis of the most
extensive survev of radio amateurs’ attitudes
and opinions ever conducted.

“However, in one significant urea the
Report and COrder is not only inconsistent
with the League’s survey results, but is also at
odds with the Commissior’s stated policy of
deregulation, The League wishes to state its
opposition” to the increase in the transmitier
input power peymitted {0 a Navice
operator, from 73 to 250 watts, and (o the
decrease in power imposed upon General,
Advanced, and Extra Class operators in the
Novice segments.

*Of the 56,000 ARRL members who
responded to the League’s survey, only 32
percent felt that the proposed power level for
Novices of 250 watts was “about right,” Of
the remainder, 64 percent felt it was either
toa high ar much too high, and only 1
percent believed that it was too low, Even
among Novice licensees, the group most
affected by the proposed change, the pattern
was much the same: 45 percent agreed with
the 250-watt level, 51 percent felt it was too
high, and only 3 percent felt it was too low.
Cleatly, the distribution of opinion on the
issue. js skewed in favor of a power level
substantially lower than 250 watts for Nov-
ices,..

*{n the matter of reducing the power
permitted to other licensees operating in the
Novice bands, the League has long encouraged
amateuss to use the minimum power neces-
saty to maintain the desired communications,
as required by Secvtion 97.67(b) of the Com-
mission’s Rules, The Commission has pro-
duced no evidence of abuse of this rule by
higher-class licensees operafing in the Novice
bands, Furthermore, the League s aware of
no such zhuses, and further contends that the
vast majority of amateurs with General or
higher-class licenses who operate in the
Novice bands do so in an effort to aid and
encourage the beginners and to give them a
positive example of operating techniques and

tions, Membetship Services, Clubs & Training
and Technical Departments as assistant
general manager, membership vperations.

FCC MCVES TOWARD METRIC

On July 28, 1976, the Federal Communica-
tions Commission adopted a program for
converting to the use of metric units. This
program will facilitate development and use
of a single system of wnits in the FCC rules,
The program will be in accord with the
vbjectives of both the House of Representa-
tives Bill (HR 254) and the Senate Bill (S
100y,

The program involves a gradual two-stage
conversion to metric unit usage, Metric units

Conducted By Parry F. Williams,* WIUED

ethics. The overwhelming number of these
amateurs voluntarily limit their power input,
Fo require that they do something which they
are already voluntarily doing flies in the face
of the Commission’s deciared intention to
daregulate its radjo services wherever possible,
{t also constitutes a loss of privileges for
presently licensed amateurs, something which
the Commission indicated was not a part of
the present proceeding, Further, there was no
hint that such action was contemplated in the
Notiee of Proposed Rulemaking in Docket
20282 released December 16, 1974,

“Radio amateurs throughoui the country
are encountering electromagnetic compatibili-
ty (EMC) problems at an accelerating rate.
These problems usually take the form.of
radio-frequency interference (RFI to im-
propetly shielded audio devices from properly
operating transmitters, Unfortunately, while
the technical problem is clearly with the
audio device, the public relations problam
falls squarely on the shoulders of the indi-
vidual amateurs. All other things being equal,
the likellhood of 4 beginning amateur en-
countaring RFI increases as the power output
of his transmitter increases. Therefore, by
raising the power level for Novice aperatozs,
the Commissjon is increasing the number of
new amateur operators who will encounter
this difficult and frustrating problem eazly in
their careers, perhaps befere they have
accumulated enocugh experience to deal with
it. The League views this development with
considerable dismay,

“Any delay in the enactment of the other
features of the First Report und Order in
Docket 201282 would not be in the best
interests of the Amateur Radio Service. For
this reason, the League is not petitioning
formally for reconsideration ai this fime.
However, the League strongly urges the Com-
mission to minimize the harmful effects of
the changes in power level discussed above,
possibly in its further consideration of Docket
202827

will appear — in all new and amended rules ~
with the 178, equivalent stated in parentheses
[example: 2 meters (6.56 feet)], This pro-
gram is jntended to allow for a smooth
transition into metric unit usage. (From a
Federal Register announcement)

BEHIND THE DIAMOND

This month we take vou right to the top of
the diarmond, to the man who has been at the
helm of the good ship ARRL for the past 21
months, and whose leadership has preven
invaluable Juring this time of revolutionary
changes in amateur radio brought about
partly by restructuring and partly by the huge
increase in public awareness of radio owing to
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the B explosion. We're talking about
Richard L. Baldwin, WIRU, genera] manager
and secretary of the League. Dick is a
demanding individual, but 15 as demanding of
himself as be iy of others. &t times one has
the urge to snap to aftention when speaking
with him, but beneath that gruff exterior
there beats a heart of mush, Dick still won't
admit that it was he who sent the gals at the
office flowers during National « Secretury
Week! .

Although he was born in I'lorida, Dick
cunsiders himself a native of Coannecticut,
where he grew up, He is a graduate of Bates
College in lLewiston, Maine, bui his education
was mnterrupted in his sophomore year when
he juined the Navy. He served during World
War Il for five vears, and saw action with the
Pacific Fleet. After the war he completed his
studies &t Bates, snd also recejved a master’s
deygiee in physics from Boston University, His
intezest in the Navy never diminished, and he
is currently a2 Commander in the United States
Naval Reserve,

Dick first came to the League in 194¥ as
assistant secrefary, Four vears later he left to
become a sales engincer for Motorola, cover-
ing upper New England. In 1956 he returned
to the League as managing editor for Q87T
aid this time he was here to stay, He became
assistant general manager in 1963, and general
manages in 1975 upoa the retirement of lohn
Huntoon, WIRW, As assistant general mana-
ger he became interested in international
amateur eadio matters, He founded the ARRL
intruder Watch in 1964 to defend amateur
frequencies against illegal encroachment by
other services, He hax also fravelad extensively
in support of international preparations for
the 1979 World Administrative Radio Con-
terence (WARC-7Y), at which freguency
assignments for al! radio services for the
remainder of the century will be determined.
Dick believes that the greatest challenge

60 D&~

facing atnateur radio today is preparation for

| WARC-79. He is optimistic that amateur radio

will succeed at the conference, provided we
prepare now, Under his guidance, we are
preparing now {and have been tor quite some
time),

Dick’s amateur radio career began in 1934
when he became WIIKE. He holds certificates
for DXCC, WAS, WAC, and is a inember of
the A-1 QOperator Club, When he's not at the
office ur speaking on behalf of the League at
converttons, he relaxes by sailing his 358-foat
ketch Andurance. In his words, ke 15 a “nut
about sailing,” and will take ott for the sea in
rain ar shine, In good weather his wife,
Phvllis. accormpanies him, They live in Suns-
bury, CT, and also have a vacation home at
Owls Head, Maine., Dick loves the state of
Maine as much as he loves sailing, but
contrary to rumor, there ure no plans to move
League hq. there in the imiediate future. -
KIFHN

Chuck Scholten, WOBZU, (center) af Mani-
towoe, Wisconsin has been a member of
ARRL for tifty vears. ARRL Central Division
Director Phil Haller, WIHPG, made it official
at the division convention in Milwaukee,
ARRL President Harry ). Dannals, W2TUK,
(s=ated) bearms appraval of the proceedings.
{KGPKQ photol

IGNITION-NOISE COMMENTS

[n December 1975, FCC issued a Notice of
[nquiry, Docket 20654, seeking information
on radio-frequency interference generated by
the ignition svstems of motor vehicles, The
deadlines for comments and reply comments
flave been extended at least twice and now
stand at December 18, 1976 and February 18,
1977, respectively,

Meantime, responding fo an eatlier dead-
line, ARRL has already tiled its commenis n
the docket, Extracts follow:

* . . . The amateur radio operators in the
United States and Canada are vitally affected
by interference generated (n the ignition
systems of vehicles, whether they be auto-
motive, marine of aviztion, A mast substantial
number of amateurs operate from their per-
sonal automobiles on frequencies between 3.5
and 450 MHz2, | |

“Interference from ignitions always has
been a serious problem, not only to amateurs
aperating mobile from their vehicles, but also
to those vperating from their homes. . . .
Numerons articles describing  interference
suppression techniques have sppeared in the
League’s publications, inciuding its monthly
journal Q8T . .

“Even though amateurs have been able to
reduce ignition noise in their own vehicles to
an acceptable level in most instances, the

Septernber CIST started off with a guest edi-
torial by Armin H. Meyer, W3ACE, former
ambassadar to Japan, iran, and Lebanon. We
thought you might fike to see a picture of
Hank, which K9PKQ took at last vear’s
WIDXCC bash.

noise radiated from other vehicles is most
disruptive . . .

“Even though the mstant notice 1s limited
to suppression of ignition interference, utten-
tion should be Jdirected as well to uther
suurces of automotive noise, such as alter
nators, regulators, instruments te.g., heat and
fuel-level indicators), and accessories ce.g.,
turn indicators, heater and air conditioner fan
mators, and elgctric windshield wipers), Thers
can be both direct radiation of nuise, and
vonducied noise un the puwer circoits, . . .

“The principal suggestion the League has
to offer at this time s that any standards
adopted include the entire spectrum from a
fow of 335 kHz to 1000 Miiz, Such a high
upper limit is necessaty to accommodate the
recently authorized mobile services above 300
MHz, .. 7

ARRL B

Puhlic interest in arnateur radia is growing

all aver. Here's @ ham exhibit put on in Alaska
by ARRL Section Communications Manager
Roy Davie, KL7CUK, as part of an “'Elec-
tronic Flea Market,” sponsared hy the An-
chorage Amateur Radio Club in a shapping
center, A thousand people came close enough
to read the signs during the two-day show,
KL7CUK reports, and he recommends clubs
everywhere try this sort of PR.



Coming
Conventions

QOctober 1-3

Dakota Division, St. Paul, MN
October 2-3

Tennessee State, Memphis, TN

O)ctober 8-10
Midwest Division, Omaha, NE

Octaber 30-31
Louistana State, Metairie, LA

November 6-7
South Florida Section, Clearwater, FL

November [3-14
Hudson Division, McAfee, NJ

SOUTH FLORIDA
SECTION CONVENTION

November 6-7, 1976, Clearwater, Florida

The Vlorida Gulf C'oast Amatewr Radio Coun- -

vil is sponsoring the first full amateur radio
convention in the state of Florida on Novem-
ber 6-7, 1976, The South Florida Section
Convention will be held at the Sheraton Sand
Key Hotel on the gulf, in Clearwater Beach,
Complete family entertainment is the ozder of
the day, with tours to the atea attractions,
including Disney Worid and Busch Gardens,
plus all hotel facilities available such as beach,
goli, etc, For the amateur, there will he
first-class fechnical sessions on RTTY, TV,
fm, antennas, compressors and computers,
Lots of exhibitors and surprises, Scheduled
forums: ARRL, QUCWA, AWA, AREC and
MARS, with John Johnston, K3BNS, chairing
the FCC Forum,

FCC exams will be given at the hotel on
Saturday. To reserve your exam spot, FCC
Form 610 and $4 must be sent, in advancs, Lo
FCC, Zak Street, Tampa, FL 33602,

This is all climaxed with a gala banquet on
Saturday evening, with ARRL President
Harry §. Dannals, W2TUK, highlighting the
festivities, plus a “Special Feature” unearthed
from Lew McCoy, WIICP,

Advance bonus registration tickets $3;
banquet $Y (500 person limit). For further
information contact FGCARC Convention, P.

Flamiest
Cealendear

_ Georgia; The Lanierland A.R.C. “Hamnic”
is October 17 at the Lake Lanier Islands
Dogwood Pavilion. No registration fee. Lanier
Isiands charge, $2 entry fee per car. Plenty of
room for flea market, picnic and use of island
facilities. Talk-in on W41KR/4, 07/67. Write
Faul Watkins, W4FDEK, Rte. 11, Hox 277,
Gainesville, GA 30501

Indiana: 'The Marshall County Amateur
Radio Club’s Swap 'n Shop is Sunday, Octo-
ber 31, at the Plymouth, Indiana National
Guard Armory located at 1220 W. Madison
<t from 7 AM. to 4 F.M. Tulk-ln on 07-67

. Box 157, Clearwater, FL 33517, Special
convention hotel rates in effect,

HUDSON DIVISION CONVENTION
November 13-14, 1976, McAfee, New Jersey

The magnificent Playboy Resort and Country
Club at Great Gorge coupled with a total
amateur program promises to yield a con-
vention that will be second to none, The
theme of Progress Thru: Education, Technical
Knowledge and Public Service is in keeping
with the rapidly changing amatewr radio
scene. A dynamite hotel . . . a sizzling
program and a blast of a convention truly
means SHANGRI-LA 76,

The Playboy Resort will offer the con-
ventioneers » real vacation along with a great
program. Six restaurants, offering everything
from inexpensive deli food to superb dining in
the Penthouse, with free admission to the
Plavboy Club, will sutisfy ahy wallet and
palate. Indoor swimming, sauna, the world’s
fargest whirlpool bath, golf, tennis, riding,
free day camp for children over 4 years,
babysitting, three-level pame room, live
Broadway entertainment, discotheque and
much more will give the ham and the family a
super great time,

Special convention tates will be in effect
for up to a week’s visit: $36 for two per
night; §8 per each additional person in the
room. Single rooms are $32 per night. Call
800-621-1116 for reservations.

The manufacturers’ exhibit area promises
to be a convention highlight. Lots of new gear
is an the way, this will be the time to see it
Lots of “SurPrises!” Admission to the con-
vention and exhibits is $3 (34 at the daor),

A plant indoor Flea Market will give all an
opportunity to get goodies and sell “‘extries.”
Admission by cunvention ticket only. Sellers
cost: One day $8, two days $15, plus conven-
tion registration, For table reservations write
ta P, O, Box 1054, Passaic, NJ {7055,

The Saturday night banquet will be a feast
for hoth taste and hearing. Mr. lean Shep-
berd, K20RS, WOR radio personality and
world traveler, will be the guest speaker,
Before Jean speaks everyone will be enjoying
prime ribs of beel and ull the trimmings,
Tickets are $15 each ($16 ai the door).

A full program from ARRL and FCC
Forums through OSCAR, microprocessing,
YLRL and a consumer forum will be oftfered.

amd 146.94 simplex. Free tables, no charge
for setup. Tickets $2 at the door, Write
WAQINM, Rte. 3, Box 526, Plymouth, IN
46563,

Masaachusetts: The Sharon Amateur
Radio Assn.’s annual auction is Sunday, Octo-
ber 17, at 2 P.M. Free refreshments, Club
takes 13 percent selling commission. Location
is Sharon Community Center, Massapoag
Ave., Sharon. Talk-in un 04/64 and 146.52
direct. Doors open nuvon. For further info
write or cull SARA, 15 Gorwin Dr., Sharon,
MA (12067, 617-T84-3886.

Michigan: The 22nd annual VHE Confer-
ence is Cctober 9, at Western Michigan
University at I & ET Building in Kalamazoo. &
A.M., registration and swap ‘n shop; 10 A.M.,
workshops: noun, lunch with the net; 2 P.M.,
technical session; 4:30 P.M., coffee; 6:30
P.M., dinner and speaker. Write Pr. Glade
Wilenx, WOUHF/8, Department of Electrical
Engineering, Western Michigan, Kalamazoo,
ML 49008,

Virtually every interest will be covered,
Ample space to eyeball and ragchew is avail-
able throughout the hotel.

License upgrading tests will be given: send
form 610, with check or money order made
out to FCC, one week in advance, to Paul
Mazer, 70-29 Kissena Blvd. Flushing, NY
11367, (Form 610 may be requested from
FCC or ARRL hq.)

The Playboy Club is in the northwestern
New Jersey mountains, in magnificent, scenic
ski country, Talk-in will be on 10/70, 16/76,
34/94 and 52, For tickets and hotel informa-
tion send a s.ase to Al Piddington,
WA2FAK, 4 Acorn Drive, Fast Northport,
NY 11731, or call 516-261-3285 at night.

The convention i sponsored by the Hud-
son Amateur Radio Council, Inc., with affil-
jated clubs and individual Hudson Division
dateuss,

LOUISIANA STATE CONVENTION
QOctober 30-31, 1976, Metairie, Louisiana

The Louisiana State Convention {New Orleans
Hamfest-Compuierfest), sponsored by the
leffersun Amateur Radio Club, will be held
October 30-31 at Archbishop Rummel High
School, 1901 Severn Ave., Metairie, LA (New
Orleans suburb). ’

Forums at the fourth annual event wiil
inciude several on computers by the Crescent
City Computer Club and others by or about
AMSA [, MARS, emetgency communications,
RTTY, QRP, Novices/beginners and antennas,
FQOC exams will be administered by the New
Orleans FCC Field Office, Sunday morning on
the hamfest site. For further information
contact: The Jefferson Amateur Radio Club,
Box 10111, Jefferson, LA 70181,

Among the scheduled meetings will be the
Louisiana Council of Amateur Radio Clubs,
and other amateur radio groups. A Micro-
Computer Club banquet will be held at noon
on Saturday, with the convention banguet on
Saturday night. Non-commercial and other
exhibits are being acranged, snd the flea
market will be open Saturday and Sunday.
The program for the ladies will include a tonr
of the Louisiana Superdome.

Call-in frequencies will be 146,34-94 and
3.95 MHz. Reservations and latest details may
be obtained by writing to Dominick *“Nick™
‘Tusa, WASRMC, Chairman, P. O. Box 10111,
Jefferson; LA 70181,

Michigan: The Monroe County Hamfest is
Sunday, QOctober 12, at the Monroe County
bairgrounds, 4 miles west of Monroe. [ndoor
table sales, games, contests, fun for afll
Admission is 31.50 advance ot $§2 2t the door.
Write M.C.R.C.A.. Box 238, Monroe, Ml
4816l.

Minnescta: October 9 is the annual South-
ern Minnesota Swapfest. For details write
Janet Welch, Sec., Viking Amateur Radio
Saociety, Box 3, Waseca, MN 56093.

New York: The LIMARC area flez market
is Sunday, Qctober 10, at the N.Y. lnstifute
of Technology, Rte. 25A/Northern Blvd,, Old
Westbury, Long [sland. Ham, CB, electronics,
computers. Talk-in 25/85 & .52. WB2ZALW,
Hanlg 516-484-4322.

Ohic: The Northwest Ohio ARC hamfest
is in Lima, Sunday, October 10, at the Allen
Co. Fairgrounds. Advanced tickets or info
write N.O.A.R.C., PO, Box 211, Lima, OH
45802,
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Oihio: The Marion Amateur Radio Club'y
“Heart of Chio Ham Fiesta™ is October 24 at
the National- Guard Armory, Marion. Pre-
rchstratmn, $1. Send sa.s.e. for ticksts or
info to kurl Adey, WBSEDD, 2697 Curren
t., Marion, OH 433072,

Ontario: The Yth annual Convention tor
the Radio Society of Uintario is at the Don
Valley Holiday inn, Toronte, October 27, 23,

24, 4 prelude to the ARRL National Conven-
fion in 1977, All activities op the premises,
including forums, business meetings, exhibi-
tors and flea market. Social activitles in the
hatel ballroom with a Friday night Eyeball
Ruffet and Dance and the banguet dinner un
Saturday night. The ladies program for non-
hams is 2 more armbitious orne than usual.

Uennessee: The Mid-South Amateur Radin
Agst.. Delta Amateur Radio Club, and Mid-

South VHFE Club's annual bamfest is Saturday
and Swnday, Qctober 2 and 3, at the State
Technical Institute, 5983 Macon Cove, Mem-
phis, Write Dorman H, Powell, 4662 (ross-
over Lane, Memphis, N 38117,

Texas: The annual Texas ¥ 1. Roundup net
purty is Novembetr & in Commerce at the
University Inn. All members are urged to
attend. Business begins at 10 A.M, CDST.

12153

Strays

CUne way to keep in touch while at camp is to
pack your rig along with the rest of vour gear.
That's what Andy Bilverman, WA3YJG, did
when he went off to camp in the Pt:(:onos af
Pennsyivenia._ The thirteen-vear-old Advanced
class licensee {center frant in photo) con-
ducted phone patches for campers and staff
a3 well as worked traffic through NTS under
the watchful eye of Steve Fogelman who had
fust passed his Novice ¢code test, At home,
Andy operates the nets for almost six hours-
a-day atter school and has rmade RPL/PSHR.

-

The Indian River Amateur Radio Club of
Brevard County, FL., was recently given a
studio trailer hy iocal radio station WKKO of
Cocoa, FL. The club refinished and ra-
painted the trailer for use as a Mobile Emer-
gency Communications Unit to provide the
County with an additional communicatians
ernergency unit when needed.
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Louis Kruh
17 Alfred Road West
Merr:ick. New York 11566
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A Q8L card with a message: A secret message which can be solves by using the kev aiphabets
around the border ot his Q8L card highlights the interest of WBZEZK in eryptology. Did you
figure out what it saic?
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The annual meeting of the Northwest Chapter
of Quarter Century Wireless Assn. was beld

recently at Vancouver, Washington. Tours
were rnade through Fort Vancouver, with ifs
many historical objects, and the farsen an-
tenna factary. The banguet in the evening

was highlighted with the presentation of 80th
Anniversary Awards to the three Mumford
brathers: {i-r) Haroid, WGCU, Royal, W3CL
and Bill, W2CU by Chairman “Tex.” W7AHK.
This is a total of 180 years of amateur radio
inone lamily of brothers. Must be a record.
here, somewhere .

Probiems tnstalling an antenna at a condomin-
iurm? Take heart irom the efforts of
WATUGY. Pictured is the fuli-sized, 20-meter
maonobander at his Sparks, Nevada, QTH.
Thanks ta an mformed community-minded
and cooperative homeowners’ assogiation,
Rich was permitted to install this beam.




Correspondence

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

COMMENDATIONS

11 We would like to commend maost sincerely
Mr. Louis Huber, W7TUU, ham operator out of
Seatile, Washington.

Our son, an eniry and overall winner in
the Victoria B.C. to Maui, Hawaiian Island
sailing race, was contacted almost daily by
Louis Huber, We were able to visit with our
son and to hear of his progress and safety.
This is a tremendous c¢omfort to a parent
knowing what a challenge the Pacific can give
these sailboats.

This was our tirst experience working thru
4 ham radio operator and we can certainly say
they perform a wonderful service. We wanted
to express our appreciation in a material way,
but Lou explained that hams are not per-
mitted to accept any remuneration. There-
fore, we are writing this letter of commenda-
tion to you. — Pawl and Geneva McCullough,
Seartle, WA

o We should like to express our deepest
gratitude and apprecigtion for the communi-
eation networks put at the disposal of the
1talian communities in North America and the
disaster area in northeastern ttaly provided by
the amateur radio operators such as:

Corpo Emergenza Radioamatori (Amateur
Radio Emergency Corps) of the “Associa-
zione Radiotecnica Italiana™ (Italian Radio
and Technical Association), and in pariicular
[3PRK ~ Plerluigi Mansutti, Colloredo di
Monte Albano, Udine, Ltaly.

“Oalk Park Amateur Radio Club” and their
Special Event Station N8MI and in particular:
Bob Epstein, KBHLR; Jerry Selman, K8IDE;
CGuolseppe Molinaro, [IMOL, C.E.R. —~ AR.L,
Torino, ltaly.

Their contribution was invaluable and
their action noble, - Walter Temelini, Friuli
Earthquake Rellef Fund, Windsor, Ontarlo,
Canada

MORE ON MICROPROCESSORS

@ The article in August QST on micro-
processors is so timely and excellent that !

recommend you publish the next two parts

without waiting for the September and Octo-
ber issues, —~ Robert M, Booih, Jr., W3PS,
Kensington, MD

a “Meet the Microprocessor’ (Aug.. 1376,
(Q8T) foresees a technology that can teach a
budding Novice Morse code and just a little
further down the road, terminate the rational-
ization for the c¢w requirement in amateur
licensing, Someday soon, hams will marvel
over the recollection that a man commonly
used to copy code in his kead, without a CRT
display. I've heard that in the good-cle-days
school boys could recite The fliad by rote. —
Jay Melvin, Upland, CA

2 Microprocessor information directed to the
amateur is quite proper in a ham publication
these days. That initial article in QST for
August is a good opener, We should all expect
to handle many a dreary chore with these
little wonders/monsters!

But, hold! Consider the words of a wise
old admiral who said that electronics had
pecome a powerful tool in ships, doing the
navigating, laying the guns, controilling many
a thing., Then, the farseeing man cautioned
the readers to consider what would happen
when the “black boxes™ lost power or had the
pip, in other words, failed. That would be the

time to get out sextants, tables, and put the
old thinking caps oit.

in cars, radio, home devices, the black
boxes can fail, too, with the operator then
having to know how to do things by the
uitimate, by hand. Don’t forget how to write
just because vou have z typewriter! Keep up
an funing the rig by dial-twisting and the
fundamental knowledge! Use the basic stuff
once in a while but allow yourself the luxury
of a microprocessor with peripherals, mean-
time. — Temp Nleter, WOYLD, Evanston, IL

NEW RULES

o [ am pleased to hear about the new FCC
rufes. The 280-watt rule will put everyone on
an equal basis as far as power is concerned,
but I am waiting to see if the rule allowing
Technicians to operate on the Novice band
will result in more QRM. If this does happen,
then I recommend that the FCC give us 25
maore kHz in gach band. — Gerrard J. Burrs,
WN2EFW, Smyrng, NY

RADIOQ BOYS . . . AND GIRLS

& 1 read with great interest and enjoyment J.
1. McGrath's article on the Radio Boys series.
As a collector and purveyor of rare and
out-of-print books- 1 find the Radio Boys
adventures most enjoyvable. They should not
only be collected, but read — what a thrill
when the bullies are finally thrashed,

A number ot other series are tun reading
too, Don't pass up The Boy Electriclans or
The Radio Girls series, 2ll of the same vintage.

i would be happy to help beginning
collectors with information about these and
other enjoyable books from the early days of
radio, — Robert Morgan, KSRBV, Cleveland
Heights, OF

WE CAN WIN!

o | strongly disagree with Taffe’s conclusion
“You Can't Winl” (My TVI Complaint & the
FCC, July, 1976, @57} You teok the battle
to the enemy and beat him! I feel it is time
we amateurs took a more aggressive posturs
toward the TVI/RFI problem for, in fact, it is
not our problem! ARRL & FCC work has
clearly shown that in over 90 percent of the
problem cases reported, the fuult was NOT
the accused amateur or his equipment. So,
let's keep our gear clean and legal, and then
let the public bring the pressure to bear on
the FCC and Congress for RFI/TVI legisla-
tion. When the problem becomss so acute
that Congress gets the message clearly and
forcefully from the public, then and only
then will the industry lobby be ignored. In
the meanwhile, let’s take it to 'em! 73! —Joe
M. Cadwallader, K6ZMW, Goleta, CA

NEW HAMS

7 | have been following with interest the
articles on the licensing program the League is
undertaking. After trying to learn the code on
my own off and on for an embarrassing
period of time, 1 finally heard about a class
heing offered by amateurs through adult
education classes in Story City. | now know
the value of group instruction to build con-
fidence and provide continuity. With the
leadership of your education staff and the
support of the membership, this could be one
of the greatest times of growih in amateur

tadio history. Burton Collings, Jr.,

WNQULE, Ames, I4

CONTESTABLE

B “CONTESTS" probably do something to
further the art of communications via “*ham”
radio} however there are many in the frater-
nity, or interested operators who would enjoy
having a segment of the bands set aside for
communications only.

This would enable those who de not or
cannot participate in these “Wireless Olym-
pics’ to carry ont normal communications
without the attendant QRM which “Con-
tests™ are prone to provide.

One solution to this problem might be to
limit *“Contests' to those portions of the
bands that are restricted to “General class
licenses™ only. -- W. 8, Potter, W4ZBG, Coral
GGables, FL

o How zbout a 6-meter ARRL contest? 160
and 10 meters have more regular activity than
6; it would give Technicians a chance to work
a single-band contest (even Novices don’t use
10) and it would show 6-meter operators that
ARRL hasn't forgotten them. - Karl Garber,
WAIZRE, Philadelphia, PA

MORE IDEAS

1 As the associate professor of Military
Science at the University of Washington, |
introduced Morse code and Radlo Theory as
part of the ROTC Leadership Laboratory
elective option package. Each guarter, 1 give
approximately two hours of instruction each
week using a combination of my own lecture
notes, ARRL publications, and U.5. Army
Signal Corps fraining films. This seems to have
proven successful since at least seven cadets
received their Novice class tickets with many
more close, Considering other academic de-
mands upon their time, I consider this quite a
feat on their part. — Maj. Douglass P. Bacon,
WA 7UJK, Bellevue, WA

CORRECTIONS

o 1 suggest that technical errors in articles
previously published be printed on a'separate
page, gummed on the back and with per-
forated edges so that the correction may be
inserted in  the previous issue, without
“messing up” the current issue.

Or, a3 an alternative, why not do this job.
gnce a year, putting all the corrections on one
(or more) sheet(s) and carry the corrections
each month as you now do? - Earle M,
MacRae, WB8SPB, Newport Beach, C4A

GIVE IT BACK

@ 1 am renewing my membership to ARRL
with the hope that the League will continue
to work for the benefit of all classes of
operators’ licenses,

Under the guise of “restructuring,” privi-
leges in the first 25 kHz of the amateur bands
were taken away from the (Gemeral class
licenses several years ago for the benefit of a
small majority. This has not worked success-
fully as can be seen by monitoring the activity
of the USA hams in the first 25 kHz of the
amateur bands; 90 percent of the stations
monitored are from foreign countries which
are allowed to use these frequencies. DX
contests are meaningless and not fair because
90 percent of the USA hams cannot use the
first 25 kHz of the bands,

The FCQC has been known to take away
commerclal assigned frequencies because they
were ot used enough. This ¢ould also happen
to the first 25 kHz of the amateur bands, 1
think it is time to admit that the intent of the
restriction hag [ailed and 1 hope that the
league will recommend that these restrictions
be removed. — CUff Fleury, WIELR, White
River Jot.,, VT [QEE
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Weashington Mellbosx

0 Q. 1t's getting close to the expiration date
of my flicense. Will the FCC notify me that
my license is about to expire?

A. Many people are under the impression
that the FCC sends out notices when licenses
dre due for renewsl, but this is not the case,
‘The licensee has sole responsibility for keep-
ing track of the expiration date of his license.

1 Q. Since it’s up to me, how do | go about
applying Yor renewal?

A. All amateur license apglications, including
renewsls, are made on FCC form 610, or
610-B for a club, military recreation, ar
RACES license (97.47a). They are available
from the FCC or ARRL hq. The renewal fee
is four dollars, and the fee and application
form are sent to the FCC, P, O. Box 1020,
Gettysburg, PA 17325,

3 Q. When can | renew my license?

A, You can renew your license at any time
during its term, but vou will not receive a
license that picks up when vour old license
leaves off. For example, suppose your licenss
is one year old and expires in 1980. If vou
were to renew it now vou would receive a
new license that expires in 1981, not 19§S.
So it is to your advantage to wait until close
to the expiration date of yvour license before
you renew,

&% (3, But don't the BCC rules state that
“applications for renewal of unexpired li-
c¢enses . . . should be Filed not later than 60
days prior to the end of the license term*?
(97.473)

A. Yes, theg do. But the rules say “should,”
not “must,” It is highly recommended that
vou file for renewal not later than 60 days
prior to the date yvour license expires, but, in
reality, any application for rerewal filed
before yvour license expires will be considered
a timely application.

™ Q. Must | enclose my original license with
oy renewal application?

A, You may, but it is not required. The FCC
will accept a photocopy. If vou choose to
send FCC your original license, it is recom-
mended that you retain a photocopy for your
own records.

o €} May | continue to operate after apply-
ing for retewal?

A, Yes, if you apply in a timely fashion; that
is, if vou apply for renewal before your
license expires. you may continue operating,
even beyond your license’s expiration date.
(97.47a)

Q. Even if [ sent in my woriginal license
with the renewal application?
A Yes.

7 Q. Suppose | inadvertently let my license
lapse. Can | renew it, or do 1 have to be
reexamingd?

A. There is a one-year grace period during
which an expired license may be renewed.
However, if vou apply for renewal after vour
license has expired. you carno? aperate until
you receive your venewed license. (97.47h)

o Q. What if my license expired more than 2
year ago?

A. 'm afraid you must take another exami-
nation to receive a new license.

O (. Will my renewal be processed quicker if
1 enclose & money order instead of & personal
check?

A. No. In fact, we recommend that vou
always use 2 personal check when submitting
any sort of amateur application - renewal,
modification, or otherwise. The reason for
this is that your cancelled check serves as a
receipt for you. Should your application go
astray, there is a transaction number on the
hack of your cancelled check that allows the
FCC to quickly trace the application. If you
submit 4 money order it is nuch more
difficult to trace the application.

Do not think that the FUC yives priority
to applications that include a money order
instead of a personal check. The remittance is
deposited into the .8, Treasury and the
license application continues to be processed.
The FCC does not wait for vour check to
c[e?r the bank before it processes vour appli-
cation.

2 Q. Can 1 modify my license — (or example,
to show a different station location ~ at the
same time | renew it?

A. Yes, and there is no additional fee. Just
the four-dollar renewal fee. The fee for u
modification without renewal is three Jdollars.

[Note: Send your FCL yuestions to Hal
Steinman, K{FHN, ARRL, Newington, CT
06111, Questions appearing in this column
are typical of those frequently asked of the
FCC and other agencies. Answers, prepared at
ARRL, have been approved by FCC stafi,
Interpretations contained herein concur with
those of the Aniateur and Citizens Division of
the FCC, Numbers in parentheses refer to
specific sections of the FCC rules. | e

50 Years Ago

Qctober, 1926

©+ The League anaounces a new publication,
The Radio Amateur's Handbook, written by
Communications Manager F. E. Handy, 1BD}
- 160 pages, $1 postpaid.

% “It would be a very splendid thing if our
numerous ¢lubs thruout the country would
start free code classes,” is the editorial com-
ment presaging one of the vital elements of a
growing amateur radio.

¢ There is more to the spectrum than 200
meters and down, so Assistant Technical
Editor Clayton describes a receiver with plug-
in coils to cover 12 to 20,000 meters.

2 Canadian 3NI disputes the fong-hair theo-
ries that auvrora has no effect on radio
eommunications, and documents his case with
some actual experiences,

O Wm. Lang of WBZ says the proper length
of a “half-wave™ antenna depends a good deal
un its configuration if other than a straight
line, and lists the varying lengths to corres-
pond with assorted bends and twists when
necessary an yaur praperty,

" (WI2ZALS has designed himself a portable
fig for winter use as well as summer, housed
in a ladies” hat box. Frank shows a loop
modulation circuit for those so inclined, but
doesn’t recommend it!

2 WOZT (W6AM) and other hams demon-
strated facsimile at a trade show in the Twin
Cities; 185 meters was attempted but hody
capacity was too much a2 problem in tuning,
50 the vircuit was switched to a longer
wavelength,

0 Rufus Turner calls our attention to the
“minimum power” regulation and, more
important, shows us an easy wsy to drop
input for local work.

G C. A, Briggs finds neon tubes mast helpful
in tuning up a rig.
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25 \ears Ago

October, 1951

o Munhall, Pa., denied W3MKEK a tower
construction permit saying amateur radio was
not an accessory use of residential property:
League counsel stepped in, and the Supreme
Court of the %tate has now roled in the
amateur’s favor. The editorial is careful to
peint out this is not basically a case of
individual legal help, but an intercession to
avoid sn unfavorable ruling which might
affect rights of us all.

7 The staff has been busy in the lab, as
shown hy the indefatigable WI'FS’s design of a
TS-watt, 3-band rig, all TVi-proofed;
WI1FTX’s screen-grid modualation system for
an 13 amplifier to achieve low-cost ‘phone;
and WILKE's 50-ke. marker for 80 meters,
primarily to help the Novice fully compiy
with in-hand FCC rules (crystal control alone
is not sufficient).

L Fop georers in last vear’s DX contest are
familiar calls — W3LOE, W3BES, WAKFC,

oI youre runming a kilowatt, WITX's
lawepass filter can help keep vou out of the
neighbor’s TV set, with attenuation sesigned
to achieve 83 dB,

m For the v.hf crew, WEFKC has an inter-
ssting tuned-line 832-A amplifier for 44 Me.,
with a shorting bar to make it tunable alsg to
220.

Tt Mast of us still don't fully understand alf
the vagaries of (inear amplifiers, but W3ASW's
“sugar-coated” theury dJissertation helps a
good deal.

o The Tri-County Radio Assn. {N.).}set up a
vivil defense communication project which
W2HNY describes as a ?ossib[e pattern for
vther communities. — WIRW

Strays

The month ot July across the U.S. saw many
Bicentennial celebrations with an amateur
radio flair, In Lackawanna, NY, the South-
town Amateur Radio Society operated out-
sicle city hall as part of the Lackawanna Bi-
centennial Calebration. MNovice Mike
MacDaonald, WN2AEC {right} and Greg Tobin,
WA2SFT (left] manned the Yaesu rig on 10,
15 and 20 meters. Trattic messages, pamph-
lets and DX communications caught the in-
terest of the many passersby.

oing his own thing to celebrate 200 years
far the UI.S., Wesley Andersen, WBOPMI, made
four contacts: one 200 seconds long tar 200
years, ane 78 seconds fong for the year '78,
one 13 ssconds long for the 13 ortginal colo-
nies and tha last one for 4 seconds for the
Fourth of July. He notes that the final con~
tact took “some practice and same very, very
tast talking.”' This stunt to commemorate
the Bicentennial replaced his original attempt
to make 200 contacts on any band. That ef-
fort couldn’t even total 76, he added.



International News

ITU Administrative Council Adopts WARC-79 Agenda

At 2 meeting in Geneva during June and fuly,
the Administrative Council of the Inter-
national Telecommunication Union adopted
an agenda for the general World Administra-
tive Radio Conference scheduled for 1979,
Planning for WARC-79 in amateur radio
¢ircles has been based upon the assumption
that each of the 45 Articles of the I'TU Radio
Regulations would be subject io revision at
this Conference, One effect of the agenda just
adopted would be to limit consideration only
to those Articles which are applicable to radie
services in general, and to preclude considera-
tion of those Articles which deal with but a
single service, Thus, while the frequency
allocations of the Amateur Radio Service and
the other services would be considered in
1979, the rules for amuteur stations contained
in Article 41 of the Radio Regulations would
not.

The Cunference is scheduled to convene

YUGOSLAVIA BEGINS
LICENSING VISITORS

On January 9, 1976, a new law went info
effect which permits the licensing of radio
amateurs visiting Yugoslavia from any coun-
try which has reciprocity with Yugosiavia or
which is known to license Yugosiav amateurs
on a courtesy basis. About 30 such licenses
were jssued during the first half of the vear,
The visitor signs his own call sign, followed by
“portable YU™ and the numeral indicating the
republic in which he is located, There is a $5
application fee to cover handling costs. Appli-
cations may be sent fo: Mizko Mandrino,
YUINQM, Secretary, 8RJ, P. O, Box 48,
11001 Beograd, Yugosiavia.

At the moment, U.S. umateurs are not
cligible for licensing, because there is as yet
no reciprocal agreement between the two
coundiries.

INDONESIA HOSTS SEANET
CONVENTION

The Indonesian Amateur Radio Crganization
{ORARI) is the host for the Sixth SEANET
Convention in Jakarta on fhe weekend of
November 12-14, 1976, ln past years this
event has been one of the highlights of the
amateur radio calendar in Southeast Asia,
Special station YB@SEA will be on the air
during the affair,

Details may be obfained from the or-
ganizing committee at the following address:
Jalan Tebet Utara Dalam No6, Jakarta, In-
donesia.

INTERNATIONAL HAMFEST

iIN GERMANY A GREAT SUCCESS
As announced in this column for April, the
Dientscher Amateur Radio Club held its popu-
lar “Bodensee-Treffen” cxhibition at a new
location this vear. The weekend of June

» Assistant Genéral Manager, ARRL

on September 24, 1979, for a period of ten
weeks. The following items on its agenda have
a possible impact on the Amateur Radio
Service:

To review and, where necessary, tevise
the provisions of the Radio Regulations re-
lating to terminology, the allocation of fre-
quency hands and the associated regulations
{Artticles 1 to T);

To review and, where necessary, revise
the provisions applicable to the coordination,
notification and recording of frequency
agsignments {Articles 9 and 9A) except those
articles relating to & single service;

To review and, wheie necessary, Ievise
the other regulations applicable to services in
general (Articles 12 to 20);

To propose to the Administrative Coun-
cit and to the Plenipotentiary Conference a
program for convening future administrative

25-27 saw 6,500 visitors descend on the city
of Friedrvichshafen in southemn Germany for
“Ham Radio 76.” Six European countries
were represenied by 73 different exhibitors
displaying amateur products. More than 800
temporary licenses were issued to foreign
visitors attending the event,

The meeting attracted the presidents of
seven European amateur radio socicties:
Austria, Belgiuom, France, Great Brifain, Italy,
Switzerland, and the Federal Republic of
Germany. Two more, Luxembourg and the
Netherlands, sent deputies. Discussions about
the development of amateur radio were held
with representatives of the telecommunica-
tions administrations of five European coun-
tries, who were also in attendance.

Next year’s meeting is scheduled for July
810, 1977, in the same location. [Report
from DLIFL)

Conducted By David Sumner,* K1ZND

radio conferences to deal with specific ser
vices,

ITU policies are determined by its Pleni-
potentiary Conferences, which are held on the
average of once every six years and at which
all ITU members may vote. The last such
Conference was held in Tarrsmolinos, Spain,
in 1973, Between Plenipotentiary Con-
ferences, the activities of the [TU are gov-
erned by an Administzative Council. The
present 36 members of the Administrative
Council were selected on a4 regional basis at
Torremalinos.

In other actions, the Administrative Coun-
cil sought to postpone for one year a World
Administrative Radio Conference on the
Acronautical Mobile (R) Service which had
been originally scheduled for March 1977,
owing to financial considerations, The Coun-
¢il adopted a $24 million budget for ITU
activities during 1977.

WEST GERMANY ADOPTS NEW
TRELINGUAL LICENSE FORM

The Dentsche Bundespast, amateur radio li-
censing authority for the Federal Republic of
Germany, has begun using a license document
which has its provisions written in- three
languages: German, French, and English. This
is scen as a welcome move toward a license
which will receive automatic recognition in
other countries -~ the truly international
license which long has been the dream of
many.

The next step is to harmonize the umateur
radio regulations of the countries of Western
Europe with the final aim of an amateur radio
license with universal validity in all of those
countzies. Discussions between the respective
telecommunications administrations are con-
tinuing with this goal in mind. HEF—]

An early-surmmer visitor to ARRL/IARU headquarters was Naoki Akiyvama, JH1VRQ, External
Sacretary of the Japan Amateur Radio League, shown here visiting W1AW,
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YL News ana Vv

Final Powder Puff Derby Flight

Known popularly as the Powder Puff Derby,
the All-Woman Transcontinental Air Race has
become part of things past. Ihe normal
IS0entry Hmit was relaxed to permit 230
participants, since this 1976 tlight was the last
of the annual fuly event, And us in prior
Derbies, amateur radio took part in this, the
iinal flight.

KeDLL, Marcia Rast, and newly ficensed
WAGRAM, Judy Yast, operated from the
take-olf point at Sacramento, CA, with Judy
handling the 2-meter link to Marcia who was
operating on both 20 and 40 meters during
the three-day period,

ATLANTIC DIVISION CONVENTION
HONORS YLs

Mae Burke, W3ICUL, received a plague as an
award for her continuous public service from
September 1949 through July 1976 at the
Aflantic Oivision Cnavention in Philadelphia.
Well known in amateur traffic activity, Mae
has handled over a million and a half messages
with a continuous BPL record, The plaque
was grcsented by Harry Dannals, W2TUK,
ARRL president.

Five women — W1YL, W3CUL, WaCcDQ,
WB2YBA and W3WRE -~ received special
commendation by President Dannals for their
outstanding performances both a5 ¥ Ls in the
amateur activity and as amateur radio opera-
tors.

YL FILM

WB2YRBA, Chris Haveock, who is making a
YL film featuring the activities of Yi opera.

Y L Editor, Q8T Please send all news notes
to W3WRE's home address: 305 N, Lian-
wellyn Ave,, Glenolden, PA 19036,

vee ¥

This year’s race way routed from Sacra-
mento to Wilmington, DE. through Fresno
and Riverside, CA, Grand Canyon, AZ, Santa
‘e, NM, Lubbock, TX¥, Oklahoma City, UK,
f.ittle Rock, AR, Nashville, TN, Parkersburg,
WV, to the terminal point at Wilmington,

Caroiyn Currens, W3GTC, radio chairman
of the event for the past 19 yeurs, said that
she has always wondered if some year they
would choose a place where thers were no
amatewrs, and this was the year. The big
problem came at Grand Canvon with no
operators available, This was sulved as only
amateur helping amateur would, The Phoenix

tors, needs help, Chris requests that the
women amateur radio opergtors send her
supgestions for subject material for the film:
{deas on what the gals are doing individually
as well as Y. club activities from special
installation banguets and amateur radio
clusses to public service. In fact, whatever
your “thing' in amateur radio may be, write
Chris so that she may present the total Yi
story as completely as passible,

NEW YL HARMONICS
EMHTOR APPOINTED

Myrtle Cunningham, WASISY, iv7e YIHI
president, announces the appointment of
Marfens Martin, WA3UOC aad Nancy Steffee,
WAIZET, as editor and assistant editor

respectively, of YL Harmonies, the ¢luh maga-
wine. Licensed since 1973, Marlene is a pra-
pared childbirth instructor. Both Marlene and
Waney will succeed Carrie Lynch, WALABYD,
with the January 1977 issue of the magazine.
WA4BVD, a former YLRIL president, has
been editor-publisher of YLH since (973,

MINOW Net members attending the 1976 annual meeting: L-r, front row, seated, WA7TLL.,

WAYRBR, WATGMX, WTNJS, W7HHH; standing, WATRVA, K7PVG, W7QGP, WATQL],
WAZTPU, KINKZ, WIWLX, WBERFE, K7UBC, WAIFRM, WATUJL. (WAZRER photol
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Club, so actwve at K7UGA, loaded a camper
with gewr and drove the 300 miles to fill in
the apen spot.

Over the vears of Powder Puff Derbies
many gals have been acfive: Bettv Gillies,
WoOQPI, general chairman for 11 years; radio
chairmen W2IZX, WIUKR, WOIYO, and
since 1958, W3GTC who orgunized communi-
cations with the assistance of the many
amateurs who manned the stations along the
routes. YL News and Views salutes these
wormen who were instrumental in making the
vommunications facet of the “Derby™ a sue
cess,

YLAP CONTEST CHAIRMAN

The YLAP is always scheduled for Uctober,
ew portion October 19-20, (976, with the
phone contest November %10, 1976, All
women amateur radio operators are invited to
participate, Novices take note: A special
award is given ta the YE. Novice submitting
the highest scare.

Heminder to all Yis that the contest {ogs
#re to be sent to the permanent address of the
YLRL {Contest Custodian, Heth Newlin,

WATFFG, 826 W. Prince Road-0s, Tucson,

[oE=T

AL BRTOS.

Need a Montana YL tor that WAS-YL?
IMariene, WN7AXB is active on 40 meters
and is laaking for si1x additional states for
Bicentennial WAS, WAS already decorates
her walls.

Eour af the five ¥ LISSB presidents at June
convention, L-r, K7TUXN, Betty Kuegeman;
K4ICA, V. Mayree Tallman, ¥ LI1SSB founder;
W2GLB, 1976 President Phyllis Shanks;
WABQET, Jessie Billon. (WHUUE photo)



=Vl Repeater News

ARRL Band Plans

Flsewhere in this issue is a complete article on
the ARRI. Repeater Band Plans. Included in
that article are the detatls for the new
1(-meter plan. We have asked amateurs plan-
ning on mstalling 10-meater machines fo avoid
29.500 kHz, the edge of the repeater band.
Lengthy  discussions have heen conducted
with OSCAR and AMSAT people who have
asked that repeaters not be used on 29.500

DIRECTORY LISTING

We get gripes from some people that the
ARRL HRepeater Directory doesn’t list this
repeater of that repeater, or that the listed
information is inegrrect. Oh, we are not
perfect and we do make occasional typo-
graphical errors. However, in the main, the
listings shown in the directory are informa-
tion we receive from the field. 1f your
repeater is not listed, or is shown incorrectly,
it is up to you to let us know.

*YRAC Liatson, ARRL Ha.

MHz in order to aveid contlicts with amateurs
aperating through OSCARs 6 and 7.

At the present time we bhave heard of only
one or two 10-meter repeaters. Almost surely
there will be increasing interesi by amaieur
groups o put repeaiers, or crossbanded inpurts
or outputs on this band. Keep in mind that
while 10} meters is more or less a2 local-

Conducted By Lew McCoy,* W1ICP/WR1ABH

coverage band at this time of the sunspot low,
worldwide operating conditions are only a
veat of s uway. It is not only possible, but
probable, that an amateur operating on the
East Coust, or even In Europe, ¢ould trigger
the input of a repeater in California, for
example. Probably tone accesy is one answer
to the problem. In fact, we discuss standardi-
ring ona [0i-Hz tone below.

TIME-OUT WARNING
42V TDAS.BV [s1=8

|__<.( -
AMP
‘2‘::{;“0 mh SONALERT 350
{Ch anocr anoror T2
LED
3 B
i b

B & o D

ADQUF
oV
PTT SWITCH -
ON MIC (s DELAY TO 5 MINUTES TEEDDR
(B)= 2 Hz APPROX. FLASH RATE
TIME-QUT WARNING the repeater, this device will help make vau

It von are ane of those hams accused of being
4 clod (or worse) because you always time-out

Yht fm-repeater interast is an internationat
phenomenon. The repeater of the Cyprus
Amateur Radio Society provides coverage
of the entire island and tar out into the
Mediterranean from a 6000-foot site. The
repeater tself was built from surplus
Motorola sirips, and tower space was
donated by a mining company. A backup
machine for another site is planned.

one of the good giuys — not a bad guy. Fred
Sharp, WBASF, has ¢ome up with a unit that
can be made up from a few parts that
provides either a visual or audible warning
that can be preset o uany lesired time
interval. Referring to the circuit diagram,
when Pin 1 of the first NE 555 is grounded,
the timer starts timing to a preset limit. If the
preset {imit is reached, Pie 3 provides a
ground output to the second NE 555 which
puises at 1 2-Hz rate.

When this citccuit first appeared in a club
bulletin, Fred got so many requests that he
forimed his own company called TIMEKIT
and now sells the timer, plus other accesso-
ries. His address is Sharp Co., 23715 Mercan-
tile Road, Commerce Park, Cleveland, OH
44122, Write him for additional information.

STANDARD TONE — 100 Hz

“Dear Lew:

The Chicaga FM Club supports the concept
of a nationwide 100-Hz access code for those
repoaters that wish to be ‘open” hut for
whatever reason find that they musi use
restricted access. We support 100 Hz because
it appears to have support in many areas
(Chio, for example) and it Is easy to remem-
beyr. The I[lfinois Repeater Council has con-
sidered the matter and, while it has no formal
PL plan, has agreed with the concept and the
100-Hz frequency. Sincerely, (sary Pearce,
WAINSO, Vice President, CFMC,”

This is typical of many responses congetn-
ing a wnational standard for tone access. It
appears that 100 Hz is acceptable, 5o let’™s use
that as our standard. R

Nl
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The World Above 50 NMHzZ

Let’s Get Together

If this past summer hasn’t taught us anything
else, we've learned that our vhf bands are not
local or even regional in nature, We already
iknew this in the case of 6 meters, but many
still consider 2 meters us a relatively
moderate-range  proposition about 500
sniles under “good” c¢onditions. The many
times this past summer that 2-metfer signals
spanned one thousand miles and more via Fs
should show us that we cannot depend on
regional activity patterns to set our frequen-
vies of vperation. How many contacts were
missed because peopie did not know where to
look for stations in the wrea to which the
band was open? After completing a cw
vantact with W4ZXI in Miami during the
upening of June 27, this writer went up to
1453 and snagged WB4FTE in  Fart
Lauderdale on ssb, Perhaps not too many
others knew that the gang in southern tlorida
hangs wvut on 145.3, although the info was
published in fhis column, [ find from gz
G-meter confact with WA4NMX that a group
in ventral Florida uses 145.5 for their ssb
activity frequency. I know of others in the
sunshine state patiently monitoring 145.028
for some signs of activity. In Texas, the
SWOT group keeps 145.1 hot while, in most
of the rest of the country, the lion’s share of
the activity, above 145 MHz, takes place on
145,025, except in California where it’s
145.005 und in parts of the Midwest whers
145.110is common,

Why don’t we put an end to this *“Tower

PACK RATS’ EME DXPEDITION
TO COLOMBIA, SOUTH AMERICA —
A GREAT SUCCESS

Members of the Mount Airy Radio (lub,
known to wmost as “The Pack Rats,” have
completed a major effort to further vhijuht
aperation and amateur radio in general. Along
with 19 crates of gear, they journeyved to
Barranquilla, Colombia, to put South America
and HK-and in particutar on the 70-cm EME
map, They managed fo serve as ambassadors
to the bhams and other area residents by
demonstrating what hams cun and will do in
pursuit of their hobby,

In the process they made (6 EMEers in &
countries happy with their first South
American contacts and thus made WAC on 70
em & reality for most of these stations. The
list of contacts reads like a “Wha's Who™ of
432-MHz maoonbounce. KIUYH became the
first to compleie WAL on a band higher than
40 MHz., W3CCX, F9FT, ISMSH, PAPSSH,
LX1IDB, K3IPGP, VETBBG, WIIAA,
JALVDY, KBUQA, W4ZX[, WISL, WOYZS,
K@TLM and SMSLE were also able fo pui
HKITL contacts into their 70-cm EME logs.
That HK1TL was able fo make 16 EME QSOs
is a tribute not anly to the Pack Rats, who
hauled all the equipment to Barranquilla and
did the operating, but also to the effort and
cooperation of the HK hams who furned out

*Send reports to Bill Tynan, W3IKMV, P. O,
Box 117, Burtonsville, MD 20730 or call
301-384-6736 and record your message,
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of Babel” that has grown up for Z-meter
dctivity frequencies and standardize on one
nationwide spot for operation above 145
MHz? We certainly can’t expeet all of the 144
dctivity to move exn mass to some frequency
above 145 and it probably wouldn’t be a good
move ¢ven if it could be brought about. The
Labit of using 144.110 for calling and moni-
toring is quite entrenched in most of the
vountry and works well, as witness the numes-
ous (J8Os that took place around this fre-
quency during the Es openings last surmimer.
On the other hand, the number of contacts

that took place above 145 were probably notin-

proportion to the activity which exists there,

it we are all to get together and decide on
a frequency, what frequency should it be?
There are several factors to consider when
choosing such a spof. A very important one is
present usage and resulting conflicts that
might arise. Another is equipment limitations.
A good case in point is that both 145.3 and
145.5, used extensively in Florida, are ont of
the range of the Echo 11 which tunes 145.0 to
145.23 as well as 144.0 to 144,23 with the
crystals supplied with the unit, It secms
unreasonable to expect owners of this rig to
buy additional crystals when all of the other
rigs are already equipped to work at least
145.0 to 145.2. An exception is the IC 202
which requires an additional crystal to enable
operation on any frequency above [45.0,
Note that, like Collins hf equipment, the [C
202 tunes in 200-kHz segments, which is also

to help in countless ways,

Assistance of the local gang was particu-
larly important in getting power restored
following an outage which threatened to
seuttle the entire operation, Especizlly note-
worthy was the work of the Area 2 Radio
Club, When not working moonbounce, fight-
ing power failures, being wined and dined by
the local hams and their tamilies, HKITL
found time to make about 75 Oscar-7 Mode-B
contacts. That particular part of the operation
received  vonsiderable interest from the
Colombian  hams. This may well lead to
‘rene.wed HK activity on the satellites before
ong.

Eguipment at HKITL inciuded a |-kW
amplifier and 16 KIRIW Yagis. Signals both
ways were reporfed as very good so every-
thing must have been working well as long as
the power was on. The local newspapers
cavered the operation, providing the best kind
of publicity for ham radio. Here’s to the Pack
Rats for a job well done! QSLs should go to
HKITL, P. (3. Box 169, Ottsville, PA 18947,

EME DXPEDITION TO ALASKA

As this is being written in mid-August, the
moanhounce jaunt by KévYNE to aAlaska is
underway. On the way, Wayne stopped in
Oregen to provide 2-meter and 70-cm con-
tacts for many state-hungry 6%, including
WASUAM who provided this report. If the
KoYNB/KLT operation pavs off, a number of
2.meter operators will be a hard-notcht higher
on the state ladder, The effort may very well
produce the first WAS oo 144 MHz as

Conducted By
William A. Tynan*W3KMV

4 factor to be considered. A frequency on top
of a common calibrator output appears to
have merit. In this way botk the calling and
the monitoring stations can come closer to
being tuned to the right spot, 4n important
consideration with ssb,

Taking all these factors inta consideration,
the frequency used by the SWOT group
(145.1) would seem to be the hest choice.
Therefore, unless we hear some very strong
arguments for another selection, we will begin
right now pushing that frequency for =
common meeting place for 2-meter work
above 145 MHz. if, as is fondly hoped, FCC
ever gets arovnd to allowing Technicians to
nperate below 145, this choice should, of
course, be modified to fit the new activity
pattern which is certain to evolve.

The higher bands contain some confusion
of their owgn., For example, evervone in
California wses 222 MHz while most of the
emainder of the country uses 220. On 70 cm,
almost everyone interested in weak-signal
work uses 432.0. This may have to change s
the band becomes more crowded with people
using the various pieces of commercial equip-
ment just now becoming avaitable. Currently,
the moonbouncers use 432.0 so there is the
potential for interference to this important
activity from these newcomers. We would like
to hear from vou, the readers of this column
and operators of the vhf and uhf bands, with
regard to your recommendation for activity
frequencies for the various bands,

K@MQS has 49, having just worked W7UBI,
idahao, on EME after months of trying.
Wayne’s trip, lhke the HKITL affair, was
sponsored in part by the Northern California
X Foundation. Youu can bet that the vhtjuht
sommunity appreciates the heip extended to
these DXpedittons by this group of hf-band
X ers,

ON THE BANDS

6 Meters — There seems little doubt that the
summer 1976 Es season wag 2 reencd breaker.
The wild days of June, particularly the
Sunday of Field Day, were reported last
month. After a short rest in early July, the E
clouds wers at work once again. On the th,
the California crowd was treated to 2 KHeé
opening with KeDYD, WAGIRA and WEABN
making the grade with KH61J. Only a few
hours afterward at 2146 UT, KH6IJ heard a
cw signal calling him, It turned out io be
TAZQBL who was worked with §79 signals.

Then, in quick succession, [ollowed more
contacis: JH3KDZ (ssb), JA4DJL (ssb‘{.
JR2RRK (ssb). JRZHCEB (cw then ssb),

IALRIU (ew), JAAKIO (ssb), JAIKTL (ssb),
JAILZE {ew and by, JEIRX] {ew),
JAAMBM (ssb), JHITPG {ssb), and finally at
2207 TAGRIK on cw. Nose accounted for this
load of TAs with S0 watts from a Yaesu FTV
850 transverter and 2 4-<¢lement Yagl, Who
can remember a KH&-TA Es opening like that?
Another commentary on conditions this vear
is the large number of states worked by so
many stations. Last month we tecounted



K8II’s feat of working 48 states in 8 hours
during Fiefd Day and WASHNK’s total of 49
since the season bepan. Now along comes
KoeDYD in San Diego. Jerry has done what so
many 6-meter enthusiasts have been trying to
do for vears. He has worked 50 states but he
did it in just 6 weeks! Congratulations are in
order to hoth Jerry and the ijonosphere for
this accomplishment. The number of stations
reporting contact with 40 or more states this
season is far too numerous to recount. The
SO-MHz WAS certificate business at Head-
quarters has been almost as brisk as for the
fow hands, The results can be seen in the
accompanying box. Qne proud recipient is
VET7AFB, the first station north of the border
to gain the coveted award,

Those who follow DX doings are certainly
aware of the 7JIRL operation from CGkino
Tori-Shima about 1350 mites south of Tokyao,
As well as keeping very busy on hf, the gang
was active on & meters. In the few days they
were there they pave the “‘new country” to
over F00 Fellow-JA  50-MHz enthusiasts.
Equipment consisted of an IC 501 and &
5-glement Yagi about 30 feet above the water.
Our thanks to K7ICW who passed along this
information as traonslated by WB7DKR from
the Japanese magazine C'Q Hem Radio for
August. In DX activities a little closer to
home, YVSZZ tells me that, as of August 8,
he has worked nearly 300 stations on &
meters including all U8, call areas except 6
and 7. He has heard une 6 but his 20 watts
couldnt make the grade. Fdgar promises to
have more powes un next year. A familiar call
dating back to the 50s from the same part of
the world, PZ1AE is back on the band.
YVSZZ has worked him and he tao will be
looking north next season.

2 Meters ~ It’s an unuswedl summer when E
skip provides the pringipal source of 2.meter
news but this has been 3z very onusual
summer. From reports received, it appears
that the Es maf reached 144 MHz on May 28;
June 4, 18, 27728 and 29%; July 17, 25, 27
{possibly only up to fm be band), and 29, as
well as August 2 and 5. | don’t know of any
ather yvear in which we have had so much BEs
on 2 meters. Next to the session of June
217/28 reported last month, the most wide-
spread 2-meter Es opening for 1976 was the
one which occurred on July 17, This bash was
discovered by WoPS of Grafton, NIJ, by the
simple expedient of turning on an fm portable
radio to listen to some music while enjoying a
bite of lunch. Clint found the band packed
with stations from 88 to 108 MHz. Since this
was in sharp contrast to the 3 stations
normally heard, he immediately checked 2
but heard nothing. On went the (0 machine
while some phone calls were placed. One call
turned up WBSLIA, Daflas, who was not
hearing anything. On turning off the machine
there was KSMWH in Rogers, AR. A contact
resulted at 1650 UTC with 59 signals both
ways. This was followed by a quick ssb QS0
with KSPKV in Shreveport, LA, On being
iwnformed by the 10-vear-old jr. op, who had
heen posted fo keep watch on the fm band,
that “K98" in El Paso was ¢oming in. Clint
turned the beam a little to the west and
identified W5LO near Albuquerque, Fred was
worked along with his XYL, Lee, WASMFZ,
with signals finally building up to $9. Unfor-
tunately, a phone ¢all ta K7NII near Phoenix
drew a blank, The path apparently did not
extend that far to the west, Haviag been
alerted by the call from W@PS, WBSLUA was
eagerly listening but not hearing much until
1740 when a second call, this time from
KIiMWH, informed him that W7UBIL in Boise,
I, had just been contacted. Al got on,
worked him for state no. 41, and then worked
KTGBZ.

Other stations known to have. worked
WTUBL are WSWAX, KaWVX and KSBXG of
OK and KS5UGM/MS in TX. The sume open-
ing was also evident in an fm-repeater contact
between WRESYR using the Cleveland area
18/88 system and WATDNZ/MT of Casper,
WY, operating a 450-MHz hand-held unit
through a Z.meter remote base station. Quite
a linkuy to say the ieast.

The West Coast gang bas been complaining
that they never get in on any 2.meter E skip
but their day came July 29, One lucky station
was WeDPD in Fresno who hooked up with
WBSOMF of Abilene, TX, on 146.52 fm

Almost dwarfed by the vast array of his equipment is well-known vhier KBCE/WBOQRH.

simplex. Before switching to ssb, he monij-
tored another 52 simplex contact between
WBoGTI in nearby Visslia working mobile-
to-mobile with severzl stations in El Paso., The
shift fo 145.005 ssb brought contacts with
SWOT members WSITA, WBSMEV and
WBSNLB of the Dallas/Fort Worth area,
From the Texas end of the path, WSJITA
SWOT No. | reports that he, WBSMEY,
WRSNLE, WASSMA and WBSACO were all
active, Stations contacted included WASGOC,
WB6HDEB, and WASDV X of the L.A. area, as
well as WeDIPD. KSUGM/MS in San Antonio
was aiso making ssb contacts with 6-land.
WSUWB of Kingsville, TX, 40 miles south of
Corpus Christi, who was not so fortunate on
the opening to the northeast Yene 27, was a
fittle luckier on this occusion. Jack came up
with a Q80 with WAGJRA near L.A. and
heard K6QWZ. Another station snagging
WABJRA was WSHEFVY in Tulsa, OK. Also
from Cklahoma, WBSUERB at Martha notes
working KeDDYD on 146,55 fm simplex, as
well s WeTPJ and WeYCZ op 51. HRnsa
informs me that she and her OM, WaNUL/5,
are getting back on 2Z-meter ssb with four,
16-glement KLMs, They expect to be active
on 149.1 soon,

The opening from Texas and Oklahoma to
California, like the one a month earlier to the
northeast, will enable SWOT membership to
spread by natural processes. Although the
organization has extended a few memberships
to stations outside the ares without having
completed QSOs with two SWOT members,
WSITA emphasizes that is not the normal
procedure. It was Jdone only in a few excep-
tional cases in order to spread the member-
ship to other parts of the couniry. Tn light of
the many good Es openings which have taken
place this summer, it appears that this alter-
nate procedure was unnecessary.

Even August produced 2-meter E skip. On
the 2nd K1HTV in CT worked W3ST in AR,
and WA1QUB, NH, had a near miss with the
same station. According to a letter from
WBSMPX of Alpine, TX, the 5th produced a
repeat of July 29 with an opening from Texas
to California. While maobile at [unchtime, Rick
had a pood QS0 with K6OKC on 146.486,
Other contacts were managed through various
repeaters. Rick also passes along the informa-
tion that WRSUAD of Pecos, TX, worked
K6OKC, Ke65LD, KeTObh, K7ZTS/6,

WRBeISE, WBeIsH, WAGNMA, WA6LMN and
WABKOD, uil on 52 simplex. Dnes anyone
else have any reports on this particular open-

e
e =
50-MHz WAS

1 wazZlB 50 WSBLPD 99 KELXS

2 weelv 51 WerTw 100 KIMUR

3 IS 52 WEGLLS j01  KSEFW

4 whAlE 53 W2RGY 102 WASIRA

5  WazZHL 54  WIDE! 103 WEBWAX

6 WI0CA 853 WIHDY 104 7EN

7 weaea 56 WHEANN 105 WBGIMV

& walnNt 57 WI1suZ 106 WBEOKK

g WiHDa 53 WIAEP 107 (245]
10 WHMJD 59 WSLFH g WABOLE
11 walnz &0 WENLZ 109 wWeko
12 WILLL 61 WIMAH 110 KA
13 wgpEM 62 WaESZ 111 KaBDJ
14 WeHVW 83  wWzBYM 112 WASFPS
15 WRWKE 64 WIACD 113 Ks|ay
16 WRSMI 8% kePYH i1d KeQAX
L7 WROGW 66 wWaHOB 115 WABQZLC
1B WIERA 67 K@AlA 116 . WABHXM
1% W30JU 68 KeRMN@ Il KICIN
20 WBTMI 69 WIQW] 118 WBENKO
21 HGEDX 70 WeEDC 118 waj7GCZ
22 WHSEW 71 KeVIM 120 WAZZRS
23 WHORE 72 KBGO 121 ATFL
23 wWoALL 73 wWeEDM 122 WReHLU
2 WSCMS 74 91 123 WABAOX
2a  WEMVG 75 WaLLU 124 WBESBMB
27 WRCNM 76 WIRT 125 QHC
38 WIVNH 77 WIRDY 123G Notissued
20 WpoLY 7R WEKIN 127 WAGBOE
3¢ W/HEA 7 WEDKR 128 wWBeUWY
31 KPGOG  BD KeGMX 129 A6
3z W/FFE Bl wipyp 130 KIGWE
33 WEPFP 82 GZEE 131 warzslu
3 W 83 ROHCP 132 KITUO
35 W2MEU 84 KeYIL 133 WABMNRY
3m  Wiclks 85 6GMY 133 WBSONT
a7 WEPUZ 86  K7aAG 1385 KSHVC
38 WVILL &7  WrZow 136 WATECY
39 WaDDX 88 K7ZPs 137 WAIRTA
0 WeDhO 89 BEPT 138 VE7AFRE
4l KODXY 90  KIHKU 139 WESMS

WeBAZ 91 S, 140 KEWWYX
43 WwWBABN 92 WATFPO 141 WTINX
14 VE3ARET 93 AGH i42 WEDPD
WOIFP 94 NI 143 WASIYX

45 ARQIN 95 Y ICWY 144 WEKQI
47 WAWWN 98 145 wanJUD
48 KOETD 97 WENLO 146 WB6GVIN
49 WEFRY 98 KIBBO 147 WTGRH

No. 20, 22, 34, 60, 68, 70,71, 72, 74 and all
afier 75 are Fof 50 states.
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Old Ten Never Dies —It Just QSBs

An unexpected feature of the present sunspot
minimum, at least for graying DX vets, is the
persistent DX peiformance of 18 MHz. In
previcus sofar lulls ten-meter action inevitably
dwindled to crosstown SOz with lmited

sporadic Ti, aurora and scatter thrown in.
Very, very vhi-like.

By no streieh of imagination do condi-
tions in this sizable slice of ham spectrum
currently compare with DX days of glory. But

3A0s HK and HL {DL7s BT and $P) check out their Monaco skyhaok atop Hotel du Siecle,
a QTH recently good for 1350 QS0s. Walf and Holger soiicit suggestions for their next Euro-
pean D Xpeditionary target other than desirable but unavailable JX, JW and ZA areas.

FROM Q5T's DX MAILBAG

EUROPE: Our 1975 Scandinavian Activity
Contest saw USA single-operator ¢w entries
finish in this order: WB2CKS, Ws 6 DGH 9LK]
GIUB 2KHT, WAQKDI, wWel'zD, WBEBYU,
WAREDC, WIOPI, KSETA, WA2ZWH,
KIDAF, kKHol), Ws 2ESX DX, WA3DMH,
WBs ONXT “6PZW, WAZLEIZ, WB2EVT,
WOGEB and WBAWHE/4, Canada’s cade se-
yience went VEs 3GC0O 7CXE JEIK 6AVO
and THE, Top ten key-thumpers worldwide
were UATYR, UBSLUAY, ULTOH, QK2BLG,
G3SXW, UAGHAX, UR2RJ, SBAYK, UW6MP
and DM3KNF while Scandinavians finished
OZs THT 1L0O, OHs 3Y1 6VP, SMSAQE,
OHITN, SMs 6DHU 3VE, OH2BJY and
SMECCE. On the phone front the ‘Yank
pecking order poes K3MNT/7, Ws 92DDE
2YRA 4WSF 9NKH 2IGR, WBYEBO, Ws
LKL 6DGH, KE8PYD, WASDMH, Ws 600X
AWUU and 1QRP. VE3s GCO . and EJK ran
1-2 up north. Worldwide top ten talkers were
iI2PIA, [UBSWE, PAGFIN, FsXC, UR2RI,
NMSIL, OK1AGN, DMASOG, IWIAE and
5B4TD in that wrder with Scandinavians

*cfo ARRL, 225 Main St., Newington, CT
oniit
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finishing (Hs 3Y1 2BM 60X 7RM, SM5CSS,
OHIs LA VR, OZ6PE OJOMA and OH1LW.
Best multiop scores were filed by UKs 4WAC
and 9CAE on key und mic tespectively. Now
how'd vou do in last month’s 76 SAC test?
Not good? Not bad? In either case please
inform this year’s sponsoring society, SSA of
Sweden, of vour results. {(OH2QV, SRAL)
v o GAAMT, a swift ()SLer, dues fine on 40
with his EW10t, SB200 and 70-foot-high
two-element quad. (WBSKUI) . . . While in
Furope this summer [ enjoyed visiting and
operating DKBON. 1 encountered Klaus via
DBYWH, the Hanover repeater. (WA2ROD)
.« « Fine NX on the isfe of Moni this season
some forty miles from Athens. (SV1IGY, . .
Congratufations to WBRSW for working the
most 129 stations in summer ARI commem-
orative agtivity. {IT9RAN). . . i'm beginning
4 vedr in PA-land where my 1.8, Extra Class
ticket carries no weight. 'm not vet I8,
Holland’s age minimum for hams. Thus 1’d
tike in take PAQ friends and possible con-
nection with a MARS station in nearby
Germany. 1 can be reached at Kerkstraat 20,
Nijmegen, The Netherlands. {WB9JEN) . . .,
PAJs CDI and MAB were most hospitable
during my recent European work assignment,
De[iggted to meet other PAY3 and ON ama-

teurs as well. (K9YBC) . . . FB hospitality

Conducted By Rod Newkirk,* WOBRD

PXers anmed with proficient techniques, sut-
ficient dilipence and efficient apparatus are
crossing the ponds with rewarding consisten-
ey, Whenever contests and DXpeditonary
splashes come along 28 MHz still manages to
crack open more often than not.

Quoting a recent Western Washington DX
Club  7ofem Tabloid: “Truly spectacuiar
apenings have occurred on (0 this summer
that have amateur students of propagation
yuite puzzied and excited, There have been
numerous openings from our Puget Sound
area to lapan, even Siberia. Topping it off,
(U503 have taken place between (600 and
(3930 UTC. During Field Day, for example,
W7FR worked thirty or forty 28-MHz JAs
around midnight.”

Weird! Ten-meter buffs on the East Coast
experience similar nighttime hbreakthroughs
deross the Atlantic, we hear, and this vear's
ARRL DX Test saw 28 MHz providing much
more than the sparse handful of north-south
gountry multipliers normally anticipated dur-
ing deep sunspot dips.

Some sort of scatter, one might surmise, 1
humdrum commercial high-power technique.
No, not according to ftrue-direction beam
bearings involved, What pives? Mavbe we'va
been overly obsessed with sunspaots ever since
their ienospheric influence became so obvious
in the early 30s. Other elnsive factors may
await identification and evaiuation. Ham
radio’s [¥X Jdiggers are in strategic position to
tlvminate the mystery. And K2YFE, after
working a flock of !8-MHz Furopeans in
mid-Tuly, agrees that Technician ciass new-
comers to the band will surely find it fascinat-
ing

Keep that L0-meter rf flyin’!

displayed by [§s 20 and MVEK while [ visited
Rame. Twenty was less generous, only one
USA contact. (K2YFE). . . W/Ks should be
aware that West Germany’s challenging DARC
DX certifications may be applied for via
WAIKWD. (WAITUA X{. .« Continental cuf-
lings from the DX press: GIRFX and DIGEQ
made ZB2FX mighty popular in mid-August.
.. .45 4A and GLAP were recent UA doings
from Penza and Severnaya Zemiya respective.
ly. . . . Wyoming was the last holdout for
YO3ACS Bicentennial WAS, Andy signed
YR3IAC in August, . . . LAISS represented a
13,000-5cout Jamboree ou DX bands in
dulv. . .. Rs TAR 3IFL 3MSK 9NOQ and
others were summertime Russian commemo-
ratives.

ASIA: Newly active EP2VW formerly signed
CNBEW, VS6AW and XWBCR, Doug should
be very available from Tehran primarily near
the low cw edges. (K4DASY . . . YL EP2EA
prefers cw on 20 where she likes fo catch
YETS near the home QTH. Elizabeth and OM
EY2ZRS soon go ORT for another DX assign-
ment, (KH6CF) . . . Sorry, fellows — [ know
nothing about the BY$ tately giving my call as
SL manager. (WIVB). . . We had a special
station on the air from the foot of Mount



Fufl, site of JARL's All-Japan Hamvention,
on the 25th-26th of last month. (JHIVRQ)
.. . Worked 500 stations in my first six
weeks at Shiraz, mostly 20 cw with an SB102
and dipole, 1 answer all callers, usually around
14,030 kHz, and have my eve on early DXCC.
(EPILA-WQPEV) . . . Our August 9MGEXP
[3X pedition transpired from a group of small
islands off Malaysia's southeasi coast,
(MARTS) TAs 1B and 2FK, now
residing tn Sweden., were visited by TAtHY in
May. (WSQPX)Y . . . Delightiul visit to Cyprus
this summer where club station SB4ES is
guite active, (K12ZND) . . . Asian oddments
from DX literature: GIUKFP expects to sign
A4XGQ ot Masirah for auother year, mostly
20 sideband. . . . HM9A was HMI1W frolick-
ing on lLiancourt Rocks (Tok Da). .
dX4FU vyearns for a Nevada congact near
14,030 kHz at 0130 UTC v su, and JABAA’S
ARKL Bicentennial WAS No. 645 is the first
won by a non-W/K/VE.

AFRICA: My three-week 24,000-mile journey
to DA, FHB and FLB netted some 3500
(80s. Equipment restrictions necessitated
transceive-style operating with thirty watts
and poor antennas, | found JAs to be excel-
lent operators but W/Ks hurt themselves with
rude procedures and blind calling, (K5QHS)

. . Old-timer Z84PB’s homebuilt towers
include a 72-footer that supporis inveried-Vs
for 160, 80 and 40 meters, and a 64-foot
tilt-over job for his 20-15-10-meter TH6DX X,
Feter’s 1 comes from an FIT1018 und
FL2000B with vintage SX28 and Ranger gear
in reserve. (WLCKA). . . African addenda via
the vine: After 3200 contacts as ST2SA/Y,
WBTABK tried some Geyser banking as
YM@AA before his D6 A effort.. . . A2s CED
and CJP signed 50588 ED and 1P during
Botswana's independence observance. In simi-
{ur circemstances VQSDF tempararily became
YOOIus, . ., Bak0OP/mm, aboard 35 Marion
thutresne, recently stopped off in FBSX-W-Z
territory. . . . bMs 4LW/SA and SLP/SA
broke Libya’s annoying QS0 shortage this
summer, . . . $H3JR expects to be back in
Tanzania from W3IFHG early in *77.

(CEANIA: My 160-meter contact with
ZET X just before an Australian sunrise in
(ate June gave him WAC on the bund. He was
my fifth [.8-MHz continent. Now for South
Americal Neighbor VEK6HD  gives my
+Tdx400 and foaded vertical keen top-band
13X cnmpetitiﬂn. (VK6IZ-WIZVEK) . ..
SMBUSH, formerly GA3X, is closing YBSABX
after eighteen months and some three thou-
sand QSOs. Haraid found that continuous JA
pileups limited SO0s with the States and
Eurcpe. He looks forward to his next United
Nations assignment. (K3RDT) . . . Sure hate
to see the gang Jisappointed but 1 know

nathing abeut the VR6 who identifies me us
his OSL manager. {(W2UBIY . . . Your recent
mention of WBGZ's QRP triumph of fifty
veurs ago  brings back memories of iy
1925-26 WAC from the Philippines as pi3AA,
No. 9 worldwide. Had a pair of 2034As poing
in the mountains of Luzon, (KHECZY . . . |
expect a Navy tour of sevecal years an Guam.
(KeQHC/KGS) Ex-VRBA should be
setiled back at ZL2BIU by now, (WBeUJO)

. . K6EBD, roaming the Pacific abourd
sailing sloop Shearwater, stopped off at Fan-
ning for a few summer weeks a8 VR3AN,
(WTHPD . . . After twno vears on Guam with
195173 countries worked jconfirmed 1 stilf
need three siates for WAS, (WAREVX/KGé)
.. Oceanlagrams  vin  odulb newshawks:
ZE18BA/p, Manihiki in July, may be activated
by ZEKIBA every six months or so. . . .
YRIATU of A35AF fame enjoyed 3 summer
ZE2AR thing, . . . FWaCO shoutd be good
for Wallis into 7. . . Licensed forty years
ago and long a wireless teailblazer in his part
S]nfl the world. ¥55FPM joined Silent Keys in
uly.

NORTH AMERICA: Must reading for would-
be DXpeditioners is How fo Fly, available
froan  Air Transport Association of America,
1709 New York Ave. NW, Washington, DC
20006; also A Travelers Fly-Rights, Civil
Agronautics Board, Washington, DC 20428
Some surprising info in each and they're
freebies. (WSOQPX) . . . kaBBI, flately
FGPBKY, BMOBK?, FMPBKZ/FST and vari-
ous VP2 culls, is o 27-vear-old welder very
proficient in handcrafts, (WBSKTI} . . . A
DSL from 9Q5DM brings me nervously close to
DXCC at 95 confirmed. (WB4WHE) . . . An
HW16 and rotary dipole recently got me [s
JLIST SKRED, KPANAA, KISISN, VPIMPW,
WBSLSU/TIZ, WNs 3BKR/HK4 QOFB/HR2,
YUs 1BCL 2RTW, YVSBOI and ZP9AY on
i5. Now fo see if a4 homebrewed recuiver
preamp does any better. (WN4EHS) . . .
Inguiries to tmy address are invited concerning
the new World-Wide 1YX Association award of
the future, a sheepskin endorsed by W4BPD.
{K5CM) . . . A few years ago you publicized
NACC members who had worked other
DXCC members in one hundred or more
countriet, or DX CCsyuared. 'm ready fo try
for DXCC-cubed if youll get a list together.
(VE2WW) . . . Z86KD was 4 popular guest at
WIBEWC this summer. (WIMSI). . . An Atlas
and inverted-V supptied much DX sport as
ZF1BT on Grand Cayman’s Seven Mile Beach
in late May. (WSUFF} . . . DXers at the
Starved Rock Hamfest in June were intrigued
oy the funable two-glement delia wire lue
developed and demonstrated by WBSJYW,
..« Your Pecember 74 “How's"” mentioned
H.E. Mason, uld 7BEK of Seattle, with whom
U handled traffic in davs of spark. Anvone

SB4FS raciates steadily from Nicosia, es-
pecially Fridays on 21 MHz, under English
Schoul Radio Club auspices. That's operator
Martin nuelging knobs.

ktnow if Howard is still around? (VETCT)
.+ . Final recap of nur Fernando de Noronha
DX pedition as PY¢s BXC and PO in bebru-
ary: 6112 Q808 ol cw. | used a Swan 400,
groundplane, 28 and old NC300 while Jim
had un FTdx401, a threewlement Yagi and
dipales for 40/80. That sland is a paradise!
(FY7PQ  courtesy WTKV) HR2GK,
closing down in December after vears of
Honduras hamming, intends to hit this fall's
contest season hard. (WBOLHI) . . . From
late this month into November WASKUF and
[ aim for a few kiloQS50s on 10 through 160
as 2ZF1RE on cade and voice. (WASTFD) . . .
Central Arizonma DX Association offers all
DXers its new Bicentennial DXCC award,
details  available from CADXA, 1878 E,
Greeuway Dr., Tempe, Arizona, 85282, (W,
Zimmerman) . . . Mot much of a DX hound
here but [ really gnt a hang catching YIRKG
on 40 cw in June with my 14AVQ, (WIGDB)
. . . Nabbed 35 DX stations in my first week
as 4 CGegeral on 7 through 21 MHz,
(WB9PTX) . . . My three-manth FGRCRZ
authorization, including BES7 privileges, ar-
rived from Paris three months after applica-
tion. (W55I8) . . . TI2WX works plenty of
WNs around 21,135 kHz. Glad to have
PAGUKW answer mv HWi16 and low dipole.
(WNBYDPY . . . Farty cw supplies most of
my DX these days, closely followed by
stubborn 15 cw. Eighty also comes through
with a few. (WA1UAX) . . . “The Maunder
Minimum™ in fune’s Sky and Telescope
should interest any sunspot-sensitive short-
wave enthusiast, (K4KCK) . . . 14CDH/OX
radiated from a Umizmako Numa scientific

IEDCBM was island-hopping ltalian-style by |2CBM in June. Bert logged 3495 contacts with 117 countries from historic Ustica island.
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WRIRT/HMBS offers beautiful Lake Constance
for QTH of the Month consideration. Paul's
battery-powered Argonaut knocked off in-
teresting QRP DX on several bands. The
tlagpole at left served as a convenient antenna
mast,

expedition site in August, (DXNS) . , . It’s
alteady wildly wintry at VESMC un Princess
Pat Island, 34 degrees from the pole.
{WCDXB} . . - WA4SN}t on July 25th was a
QSO No. 18,000 for my AJ3AA collection.
Any dlose Bicentennial marathon competi-
tors? (KV4AAY. . . We doubt it, Dick. Nice
%oing, OT, and many more future kiloQSOs
or the Voice of the Virglns! (W9BRD) . . .
For much of the preceding patter “How's
DX and ils readers are very grateful to
Canadian DX Association Long  Skip
(VELAL/3), Columbus Amateur Radio Asso-
clation CAdRAscope (WBZUQ), LX News-
Sheer (G. Watts, 62 Hefmore Rd.. Norwich,
NR7 OPU, England), Japan DX Radio (lub
Bufletin {(IR3BHW), Newark News Radio
Club Bulletin (M. Witkowski, Rt. 6, Box 255,
Stevens Point, Wisconsin 54481), Northern
California_ DX Club DXer (VE3DXV/Ws),
North Florida DX Association Vews
(WAAUFW), Southern Califorpia DX Ciub
Bullertn  (WASKZI[), VERON’s {Xpress
(PAQTO), West Coast DX Rulletin
(WASAUD) and Western Washington DX Club
Torem Tabloid (WATICB). Keep us posted!

DXCC NOTES

DXCC applications for an “RTTY" and
160" DXCC wilt be accepted for processing
starting November 1, 1976, The "RTTY" and
*160” DXCCs will not be endorsed for credits
dver the 100 mark so it will not be necessary
to submit more than a few extra confirma-
tions, The few over the 108 mark should
insure that there will be at least 100 credit-
able confirmations. Confirmations for con-
tacts made November 15, 1948, or after, will
be acceptable for both the “RTTY™ and
“160” DXCCs. ARRL membership is required
for DXCC applicants in Canada, the J.8. and
possessions, and Puerto Rico. Novices are
exempt from this requirement. There is no fee
for the applications. However, funds must be
sent with the application to provide for the
safe return of the applicant’s confirmations.

DX Century Club Awards

Administered by R, L. White, W1CW

The following listings show DXCC Awards issued by Headquarters durlng the pariod from

July 1, through July 31, 1276,

New Members

CW/F

203 136 119 110
YU3EJ WAZKJM WBSIFY  WBOMM
154 132 114 108
WARAUAZ WIFMK WATUQG GBUW
162 i30 113 106
WASUCE/6 K4KPH KBDAG JATSD
Radiotelephons

171 WHEDMM 135 VP2VBH
PABRMOD 152 [ARKK 107

158 ZS55MQA 120 YS1EMW
cw

129 WBEOBA

F6CRT i09

128 wBaJEY

KaeMU 197

110 DLIES

PAGWRS 106

5BDXCC

#508 #6509 #5510

WBHFOS DL3ZA KATBN

Endorsements

PASFRA 103 KAFYM 100
105 OKIKIR WAWEG KIYXG
WAaluac WB2ZRQ .. W4BY
WALGL.OF W7YS W2lA0 WE2YBK
104 102 wBdozx YAIVEM
K&YD CAIQQ WSBZFW <
06 s SANO i B3O
K4DLA 102
OZ4RP  ¥5lGDD 100 WeATY
PASCLN wWal.viv
103

100
wliaa TH3AIU
102 W21
DJS10 WB2ZRQ
101 wa4Bv

In the endorsement listing shown, totals from 120 through tha 240 level are given in incra-
ments of 20, from 250 through 300 in increments of 10, and above 300 in Increments of 5.
The totals shown do not necessarlly represent the exact credits given but only that the par-
ticipant has reached the endorsement group indicated.

CW/F
359 WaaARH KAICEB W7y @l
ONENC 325 KoY X 2ag
A48 SMEBAEK. 310 [RNEV-%4
W7ADS VETCE DK2B] WINV
340 WIFD JAZHNP  spgy
K8IKB 320 WB2EPE  iynaNRE
W5TIZ  Pyraps WASLES wi| po
WENVZ 2MZV 305 260
3320 WB2IUKP GSRP EA2CR
KEAMY WASATP KeLOA WASTVM
CEIFT 315 300 250
WERGG 125M HBHTM
Radiotelephone
340 23y 310 KEHTM
WwW7ADS Py 20Y1 H2LIC WB2VES
330 WASATP JALIBX WINY
WoPrG! 2QLD WsRQOG

W@Nvz 280
325 als WALNRE
KHBOR  adh o5,  weald
320 HAAF T 270
1ITaGE AL WB2UKP 290 K2GBC
cwW
160 140
K2TQC DL8AN

WaKN

WABAA  VEZYU  WAAGQJ) KIDWK
WaOp) WASSWI WABETN VEJBED
WAADHO WASDCE 0 NAIUAD

IA4LPX WAIDES
0,0 WORY Frae Weigt
WIENG  vOsem  [IREE  wASWKA
WAaGeFIT 200 A3A KA 120
WaIX ITORAN  waLVM 2400
WBICBY KIASS walve  [S34PY
WBEA KaHit 240 KETSQ

WEBAGFH 1
220 K2DT YEIHGM

180 KEGOE WBOKLB
WABDGR W4BAA WABLGW W4LW
250 200 WEBECGE) v5HldwD
EA3SA  kgHQM 150 120
WIRXC  weaBA vEavy K4AEA

WAETE SPIEES
2490 180 B VP2VEK
kKeBwa  cange  WBAPAB L SAA
WRBA HKADEG 140 WABETN
220 WATUVD KIALP  YVAYG
WB6ZUC 120
WILNM IALIBX
WoBW

Correction: The listing shown in the March CW/F Honor Roll for W3LMA should read 319/354.

Strays -4
STOLEN EQUIPMENT

G Stolen from auto-on July 27 in Dallas, TX.
Tempo FMV-10W, Serial No, 11170, Yemnon
M. Kummel, WASCYU, 3671 South Staples
Street, Corpus Christi, TX 78411 or Dallas
Police Dept. Report No. 265711H.,

2 TR22-C, Serial No. 850278, Swan 350,

Serial No. C847975 taken from auto in St

Ann, MO, on june 24. William Wadsworth,

‘6\,;32820KE, 1150 Staffler Road, Bridgewster, NI
T

72 D&aT=

o Stolen Awgust 9, in Fnglewood Cliffs, NI,
Swan 270 with mic, Dave Stevens, WB2SIN, 4
Parma Dr., Valley Cottage, NY 10989, phone
914-35830338. Reward offered.

a1 Wilson Handie Valkie 14028M, Serial No.
RP 3564 stolen July & in South Miami, ¥L.,
Reward for return. Barbara Shaw, Rie. 2, Box
17, Keystone Heights, FL 32656, Phone
904-473-3242,

9 Clegg £M-DX, Serial No. 056, taken on
Feb., 19 in Boston, MA. Police Report No.
141449314PTH, Kevin D, Murray, WB2ZSD,
100 Vail Road, Parsippany, NJ.

© EBC Model 144, Serial No. 51002 taken
irgm car on July 14, David Tanner, K2BEA,
117 Schenck Ave., Great Neck, NY 11021.

¥ HT220 Touch-Tone, Serial No. 2029. 8.
Sagal, WA2NAV, or Det, Wagner, Union NJ
Police. $200 reward for return,

0 Regency HR-ZA, Serial No. 04-087126,
stolen, from home on luly 25. Lafavette
HA-460, Serial No, 124'75; Heathkit HW-101,
Herial No. 13443, Nationat NCX.-3, Serial No.
56-0319, James F. Bartram, W1PDL, 34 Kane
Ave,, Middletown, RI 02840 or Middletown
RI Police Dent,



Public Service

Belle Weather

A potential communications emergency faced
the East Coast on August ninth and tenth, in
the form of Hurricane Belle. The National
Weather Service made some very grim predic-
tions and emergency nets went into opera-
tion, in many cases continuing for the entire
humicane-warning period. Luckily, the dire
predictions weren’t realized. By the time Belle
reached the New York City area, her strength
had waned. Winds were lower than initially
projected and less rain fell. The Big Apple and
its suburbs, along with New England, were
spared what could have been a real disaster.
Apparently, Belle lost most of her punch as
she crossed Long Island, something that
happened to heavyweight boxer Joe Frazier
on his recent appearance on the island.
Nevertheless, hams were alerted and mobi-
lized {o provide emergency communications.
In fact, on Monday morning, ARRL hq. staff
members called every section emergency co-
ordinator between South Carolina and Maine
to advise them that a potential crisis was in
the offing. We can say proudly that practical-
ly all of the SECs had already activated their
emergency plans.

Some residents of Long Island and Con-
necticut coastal areas were evacuated as a
precautionary measure and it was hero that
AREC and RACES groups provided the vital
communications of the affair. Using iwo-
meter repeaters, hatns handled communica-
tions between various shelters, Red Cross and
e.d. headquarters and police, conveying re-
quests for needed supplies and providing
status reports. In many cases, WCI call signs
were given their first real baptism.

The Long Island and Connectlout areas
were hit in the early motning hours of
Tuesday, August 10. Flash flooding occurred
in some areas and power outages in cthers,
but that was about it. Belle had already lost
her hurricaneforce winds and was shortly
downgraded by the weather service to a
tropical storm.

W1AW was manned all night long, trans-
mitting hurricane advisory bulieting (see
“Qperating News"” for emeargency schedule),
monitoring various emergency nets and gear-
ing up, like the zest of us, for emezgency
traffic.

Emergency operations were fully activaied

PUBLIC SERVICE DIARY

O Qwensboro, KY — June 6. Twelve amateurs
assisted the sheriff and the Owensboro Fire
Nepartment at the scene of a drowning
(Wa0YID)

© Chicago, IL ~ June 13, The CFMC made a
fine showing when Chicago and suburbs were
besieged by tornadoes and flooding rains one
Sunday afternoon. The National Weather
Hervice relied heavily on the group for
reports of tornado sightings and for various
confirmations. Net operations continued past
the emergency, rendering assistance to many
stranded motorists, [n expressing its apprecia-

*Agsistant Communications Manager, ARRL

in the Northeast. Had Belle managed to ring
megalopolis’ chimes, amateurs would have
heen able to provide good communications,
mainly because of the trained and tested
amateur emergency organizations. Hundreds,
if not thousands, of amateurs were moni-
toring their local repeaters and low-band nets,
The 75-meter nets were on standby alert:
they provided liajson with vhf, passed along
information on developing weather conditions
and stood by for any emergency traific. There
was a Red Cross net on 3910 kHz, a frequen-
ey surprisingly declared an official emergency
frequency by FCC. As it tuned out, the
Hurricane Belle experience was sort of a SET,
but with a kick toit..

If somecne was offering odds on which
low-band net would prove to be the most
efficient, the writer would've plunked down
his money on an admitted long shot, namely
the New York City- Long Island Phone Net,

Conducted By Robert J. Halprin,* WATWEM

Since NLI was directly on Belle's flight plan,
the net was continuonsly in session from early
Monday evening to early Tuesday morning.
What bears mention is that the NLIPN is not a
net that magically appears during the excite-
ment and then just as agically disappeass
when things die down, like a gaggle of
reporters stalking the latest vice-presidential
hopeful. It would've been a long shot becanse
the NLIPN reportedly has had a “kiddie-
corps” image, appatently furning off some
older net operators in the past. But then, the
NLIPN was the maost orderly, efficient net on
75 meters. Why? Because it’s that section’s
National Traffic System -phone net, which
means its prime movers are experienced net
operators. They know what net discipline
portends and they took everything in stride.

During this situation, many hams were
intreduced to their section and local nets for
the first time. Hopefully, they'll be back.

Arkansas Section Emergency Coordinator WABYVNY was one of the many hams providing com-
munications following the recent tormado in the town of Cabot. (WBSNFC photo)

tion for the 200 amateurs' efforts, the NWS
remarked that the CFMC operation was the
onfy way NWS was able to update its info
needed to keep the public reliably informed,
{WAINSO)

v Houston, TX - June 15-16, Numerous
government agencies called on Harwris Co,
amateurs for help after the area had suffered
flash floods and the vast Texas Medical Center
had [ost all power and communications. [n
addition to providing generators, pumps, fuel
and boats, hams helped restore partial tl;u:nwer
to the hosgital, evacuated 112 persons from a
nearby school, and used three repeaters to
provide vital liaison communications for the
police and fire departments, (WASFCL)

o Novato, CA - Jjune 24-27. 101-degree
temperatures and an  encouraging wind
spawned fires that destroyed many homes and
brought local hams into action, Twenty-five
amateurs assisted firemen and Red Cross
officials for four days, handling over 200
formal messages. (WAGMGK, EC Marin Co.)
o San Jose, CA - July 3-4. Members of West
Valley ARA, Santa Clara Co, ARA, and Santa
Ctara Co. YHF Repeater Soclety provided
communications support for the city and Red
Cross during their Bicentennial celebration.
Surport ranged from routine and emergency
police ftraffic to missing children reports.
(WAGRXB, SEC 5CV)

o Pinellas Park, FL -~ july 10, Metropolitan
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f;eneral Hospital was struck by lightaing in
the early evening, disabling commercial and
emefgency power, and all telephones. The
WR4ALM crew swung into action, providing
intercommunication between the eMmergency
toom, infensive care unit, and nurses ' stations,
as well as tor doctors and administrators. in
Wl, 47 amateurs purticipated unéil repairs
were completed at the hospital. (K45CL, 8UM
SFLAY
2 Mauston, WI — July 14, Upen finding an ill
mun 4t the rest ares on highways 19094,
WOGDW called for assistance on W4 smmtex
and was answered by WONHH, who in turn
contacted police and dispatched an ambu-
lance. (WeRCI)
v Pacific Ocean — July 20. WESCARS scared
another rescue when KelCV heard HP9XSA/
MM culling for immediate medical adviece
from Los Angeles. A voung man aboard the
22-foot vacht fwmad Il had been stricken ill
180 miles seuthwest of %an 1MHego, bound For
Hawan. U8, Codst Guard was unable to copy
tiie vacht, &0 its physician’s gueries were
reiaved on 40 meters, Despite heavy seas,
cooperation betwsen hams and the Coast
Guard resulted in 4 successful helicopter
rescne, (WENAZ}
0 Qwensbore, K'Y - Yuly 30, WASFMY and
WAEWM assisted the ¢.d, director in providing
commuitications at the scene of a light-plane
erash. (Wa0Y[)
@ Loveland, OO ~ August 7. Hundreds of
amateurs urovlded SMErgency communica-
tions tolfowing the devastating Big Thompson
River tlood. Communications were handled
on 75 meters and two-meter repeaters. A
vomplete story will follow soon, (W@SIN)
= Repeafer Log. According to reports re
ceived to date, repeaters were used to veport
39 automobile accidents and related occur-
rences, six fires, two medical emergencies, one
police emergency, and once to stop & burglary
process. HRepeaters involved were:
WRIA(‘ WRIADF, WRAACD, WRSAHM,
WRGALJ and WROAHY.

1 For the month of luly, 32 SEC reports
were received, shawing a total AREC mem-
hership of 10,961, Last vear af this time, 39
teports were submitted, with a total member-
ship of 13,895, Sections reporting were:
Alaska, Ariz, Ark, Colo. Conn, Del, ENY,
EMass, Ga, Ind, Ky, Me, Mich, Mtss, Mont,
NC, NFla, NNT, Chio, Okla, Unt, Org, 8Dgo,
::",’Li’v Sask, SFia, SNJ, Utah, vVa, WVa, WMass,
a.

NATIONAL TRAFFIC SYSTEM

Mather Nature has been piving NTS 4 gond
wurkout of late, The RN7 gang wus quite
active in the ldaho fload disaster while
RNéers handled much of the ioad following
the Guam typhoon. 2RNd was active during
the Hurricane Belle threat, WEHXB reports a
guod ARPSC forum at the Denver Natiomal
Canvention, WB2EWW/3 chaired the tratfic
program at the Atlantic Division Convention
and reports it was a “booming success.” Harv
also savs that 3RNd is holding up well, thanks
to agsistant net manager WA3THT., DCAN
requires inare participation from the three
tegions of the central area. Contact WBAERKS

if QRV, Certificates: K2KQC  (ZRNd),
WBAARJ WA4EPT WBAWUX (4RNd)

WBITWT %9 BEN), WATKHE WBIBAL
WBEDIY WgETT WBGFE'V WEGMO (TWN).
Recruit technicians for section slow-nets!

July Reports

1 2 3 4 G L)
EAN 31 1264 40.7 1.006 97.5
DEAN G 513 8.3 446 89.5
SAN 1 893 28.8 BHY 98,9
LICAN 44 i59 3.4 -164 66.1
PAN 31 1141 36.5 892 094.9
DPAN 50 74 14 107 65.6
CTN 30 Jey iz.z 376 94.6
RN 56 428 7.5 449 BH.2
1RNd 30 g2 2.7 227 70.0
RN 91 872 5.2 964 93.3
TRMNd B0 %1 2.1 324 86.1
FRN B2 350 5.6 A08 95,1
JRNd 31 135 4.3 431 94.7
4RN 6l 181 4.2 ZH4 94.9
GRMNd G4 1784 3.3 237 46,3
RMNEd 31 177 5.7 203 84.3

[ Gz 721 116 516 96.7
RNGd 31 130 4.1 .153 96.7
RiN7 %1 390 6.3 445 859
RiN7d 20 50 1.2 .110 31.7
BRN 54 gzt 4.0 045 760
BRNd 31 101 2.3 841 80.6
aRN 62 490 Tam 457 90.3
arMNd 1 134 4.3 .276 B3.8
ECN 62 254 3.1 B2 97.3
TWN 62 455 7.3 .320 2l.@
y\yg;d i9 49 26 155 B7.7

Eastem usl 513
sal 503

c,éntral
b

Pacific 21071 GRBO
sections? 3610 12230 3.3

Summary 4884 23821 4.8
Record 5386 27143185.2

I NET 4 — BN,
2 - BGESGIONS 5 — RATE
3~ TRAFFIC G — %BHEP.

J-,TCC functions not counted as net sessions
25eetion and local nets reporting (105}
BCEN {(BC), MTN (MB), VIUHF {PQ).
AENB AEND AEMN A?"NM AENR & NW

Y
WMPN (0

WEN (NY],
NCSSBN PX RARS-2MN SCS5EN THEN
NG, 5C), COAREC-10 O8SBN S_OH
OFON OLZ OPEN OTWN STN [OK
[0R). WPA (BA), TN TPN (TN), TEX TTN
(To), BUN UCN'(UT), VEN (VA), NSN (WA),
W\J"N {Wv), BWN WIN WNN WsBN {WI).

Transcontinental Corps

Tratfic totals are down due to various prob-
femns with 17/ and & skeds. Three special »
suhedules were held on JIHY 4 (on RTTY) ta
pass bicentannial-related traffic; WEGHP and
WHEDE) presided. First-iime TCC-E certifi-

cates were earnad by WAITWEM and WB2LIRW,

TCG-P certificates were earned by WA 7WXY
and Wolw,

N 2 3 -3 5
Eastern iza g2.0 1354 513
Central 33 88.2 5549 503
Pacitic 124 86,3 1426 GAQ
Summary 341 8585 3739 1698
1 ARES 4 — TRAFFIC

2 FUNCTIONS

5 — QUT-OF—NET
3w o HUICCESSFUL TRAFFIC

TCC Roster
The TCC roster Judy): twastem Area (W2FR
ir.) — Wis N GYY, KI1sE GMW, WAls

MSK UGS \NFM w2s FR C"K.’ Kas HINVER
SIL/1, WAZ2s D3A (Ch PJL., WB2s L2N uUBw,

BNV, &, KAKNP, WEs
LTA PV, WABHGE, WBBITT, VE3E GOL
EH. Central Area [WSGHP Dir.] —Wi4s
LCR SKI, wWhs GHP MI UGE LI, Kas VFG
TTC, WASIGU, wos CXY DND, WASEED,
WBQNOZ s HH HI INH LCX NXG,
KPCVD, WAGTNM, WBPHSP. Pacitic Area

{K5MAT, D2ir.) —WBRE, K& T‘_WBSKSS
Was BGF EDT MLF TYM VEZT VBV, KEHW,
W7s DZX GHT, K75 IWD NHL GFG, WA7Y
WETWXY, Was |W L.Q, Kis DRL TéR.
WAIKKRIT, WNBEGOT, VETZK.
Independent Nets {July)
1 2 3 3
Central Gulf Coast 31 70 1874
Hurricane
learing House a1 234 H63
Hit & Baunce 62 1009 a0l
Hit & Baunce Slow 18 138 33
IMRA 27 a1 3986
rAlke Farad 2y I P2B2
MNorth Amearican S5B 28 258 238
TH Meter [SKER 3] 480 1073
290 Tratfic 42 350 1803
I—N 3—TRAFFIC

T
2 - SESSIONS 4 — CHECK-INS

Public Service Honor Roll
July 1976

This listing is available to amateurs whose
i.zuhhc service performance during the month

dicated gqualifies for 40 or mare tatal points
in the following nine categories (as raported
to their SCM). Please note smaximum points
for each catedory: {1y (.hecklng into cw nets,
1 pommt each, max, 10; (2} GCheckin inta
phone/RTTY hets, 1 point each, max, 10; S:.;Bg
NES ow nets, 3 pomts ¢ach, max 12; ¢4y N
phone/RTTY nets, 3 pomts each, Max. 12;
15) Performing assigned liaison, 3 aolnts each,
imax. 12; {6) Phone patches, 1 point each,
max. 20; {7} Making BPL, 3 paints regardless
of traffic tatal: (8) Handlmg emergency traf-
fic directly with a disaster area, 1 peint each
message; (9) Serving as net manager far entire
manth, 5 paints.

65 WHSPVL  WBSMTG WBAGHU
WHSAMN WBS5RLR W7GHT WEB4PDQ
&k WASTRA WAZMEL WBSLER
WHBSKGP WKSTTC KSEZTYV ~ WSLL
ca WASYEA  WBGODJ) WASZZIA
54 WERNIL VELAAD WAGDES
WALLGY  WAIKKR/Y 49 WTIWN
WESHEL VE3GIG  waopyr  KIKHI
P 55 WABETY WINXG
61 3 E4UL WOSFL
e WAZWIW VI

WALTMSK WBAOXT 47 KYEVYH
WBZRUZ  wrgicH  weears WENUB
WE2WTT NEERE veElAVL
wA3zQozr 24 VEIBDT
WALEP] WBSNUM 44 A3
we4a0Bz  WASTVA  wWaldvBM wWilRwG
WASANY 53 . WIMFG  KAFLR
W?OCX KAYFEG EOMRI _ wasiyH

W7VSE WEBPOCT ,,
WAS RKU 52 45 WASTHT
59 WEB2CST  WASVEM wRADTG
WQMMP/(E KOLGL RL/IDO  weBGF

&%a R%N gfisva WABLBO
ff'“""” 51 1ERW (azeco
= ‘NAJJYZJ’:E WALFCM WEB2VVS
WA4FBI AlUDBE A
3G WKLY AB24SD WBALLS
AALEL e WAZREL WBERUI
W2MLC ~— WAZRALV AIWPY 40
KABKX WR2L2N AARIYKK WALTBY
weater K3YHR WRADQZ WB2EMU
WBSCOx WBLEKJ  WERADXN WATKQE

WAOGBGE WALELID

8rass Pounders League July 1976

BPL Medaliions (see Decembar, 1973 ST .
59) have heen awarded to ‘the * fol owing
%%ageug since last month's listings: WSDAD
The BPL s ospen to all amateurs in the
United States, Canada and LS, possassions
who repeort to their SCM a message fotal of
a00 or a sum of originations and deiivery
points o7 100 or more fnr any calendar
month. Al messages must bhe handled on
amateur frequencies within 48 hours of re-
celpt in standard ARRL. form.

Winners of BPL. Certlticaies for July Tratfic

1 pid 3 3 8 &
WICUL 339 lis8 1533 61 3131
WY X 55 1064 B35 729 2183
Wavne 259 P10 391 il 478
wBeaMmTA 307 338 1 644
WASVEM 24 202 24 312 532
WBSNKD G 306 276 2B 612
WATLIOX 150 54 1548 1Is2 611
ALLIG To2Fs 317 4 &08
WBBE G & a9y 247 H02
JONV 9 290 277 13 589
WSEGHP 46 2348 244 4 542
ABZCST ig 221 253 33 526
KINSN 25 250 350 525
WITZK 51 281 2 269 $03
WBEEIG {June) 273 Ie7 B 554
WHlUGS{June) 13 240 268 7 528

%PI_ for 104G or more originationsplus-deliver-
es,

WAEFIR at9 WeI0H 25
WABBMH/6 300 Ki8Cs 371
WABORW 286 KT VWA 121
WAIATG 228 WIIOH

WBBJYT 320 {ine) 144
KYCEM 192 WIIOH

WS 184 iMay} 126
HATFK 178

Lo GaLL 4 = BENT
z—GRIG. % — DEL,

3~ RECD. & — TOTAL




43rd ARRL November
Sweepstakes Announcement

Achievement awards

If' you liked the Bicentennial Celebra-
tion in July, you're bound to like the
November Sweepstakes. 1t’s not quite so
hectic, not quite so long, and only one
mode {phone or cw) per weekend. The
exchange for the 88 is only slightly
longer than that used for the BiCi
Celebration.

This vyear, for the first time, a
certificate will he available to every
single-operator station who makes 200
of wore contacts on either or both
modes (weekends). All the awards for
the S8 this year are brand new and extra
nice. So hrand new, in fact, that we still
don’t have one to reproduce here, you'll
just have to take our word forit! When
vou send in your entry, you will receive
whatever certificate(s) you're entitled
ta: Section winner, division winner, 200
or more contacts.

Be sure to allow plenty of time to
request the forms vou will need to
participate: One log sheet per 100 con-
tacts and one each dupe sheet (Opera-
ing Aid 6) and swnmary sheet per
mode operated (weekend). Send vour
request with an s.u.s.e. and affix one unit
of first-class postage for each five sheets
requested. Please use our forms instead
of homemade ones.

In order to minimize interference to
non-contest stations, suggested fre-
quency ranges are shown in Table |,

Look for Novices and Technicians
around 3710, 7110,21110 and 28110,

After the S8, be sure to postmark
your entry by December 27, 19761 send
it first-class mail! If you want to make
sure it arrived at Headquarters, enclose a
self-addressed postecard which we will
mail back to vou. Club secretaries are
requested to send a list of call signs oniy

Table 1

[&7'3 PHONE
35650-3650 3850-3950
7050-7100 7200-7250
14050-14100 14250-14300
21050-21100 21300-21400
28050-28100 28550-28650

available this year

of all club members who were eligible to
participate for the club in the 58, Good
luck! - WAISTN

Rules

1}y Eiigibifiry: This contest & vpen
to all radio amateurs in {ur officially
aitached to) sections listed on page 8 of
this issue of QST. U8, possessions in
the Pacific are part of the Pacific sec-
tion, KP4, KV4 and KG4 are all part of
the West Indies section.

2) (bject: To exchange QSO infor-
mation (as explained in section 5) with
as many amateurs in {or officially
attached to) ARRL sections.

3) Conditions of Enéry: Bach en-
trant agrees to be bound by ihe pro-
visions as well as the intent of this
announcement, the regulations of his

licensing authority and the decisions of
the ARRL Awards Committee.

4y Contest Period and Time: All
contacts must be made durng the con-
test period imdicated elsewhere in this
announcement. Time spent listening
counts as operating time. No more than
24 hours of operation are permitted

Contest Periods

STARTS ENDS

o

Saturday, Nov. 6 Monday, Nov. 8
2100 GMT 0300 GMT
PHONE

Saturday, Nov, 20 Monday, Nov. 22
2100 GMT 0300 GMT

Une most interesting facet of the November Sweepstakes (and the VHF 55 and DX Competi-
tion} is the ARRL-affiliated ¢club competition. The 1975 58 club winner was the fledgling
Narthern California Contest Club, under the leadership of president WBGCEP. Bill is shown
here receiving the club’s gavel, signifying their status as tap club in the country for 1875, from
ARRL Deputy Communications Manager W1Y L. {That's W6RGG in the background.) NCCC
began in 1970, grew ta 40 members by 1974, and with the infusion of a club newsletter (7he
Contest Jug) and additional membership, attained the Top Club status in 1975, Their success is
evident by the fact that rivai contesters in the south are busily organizing a Southern California
Contest Club {to preserve their honorl), — WA TSTN
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carr, vezp, WALR DA

ARRL Sweepstakes

ARRL SECTION., .;C—, T. .

: CWwW. PHONE [
BT CATE [CK] S0 ‘ X L
RIRDNI| €T Separate loge and summary sheeis
SEE 1 POINT RECEIVED (1 POINT) required for each mode,
T
_,w'D DATE. | QN/CFF| TIME U KR Mg {PHEC | STATTON WORKED CK *ERCTICON POINTS
7 1= 1o ) [V 2] & | wATeixy 67 /5 A 49 Z
2a) 13 el v027 | /3 #IL AL Ey MDD
oFE el 3 % GAD | X7 vA _ So
arzo| 2ol Moz | A WEIFTT | 22 | /NP S| v
3
5
||
during the 3C-hour period. “Off" poinis times the section multiplier. be subsequently used under any other

periods may not be less than 13 minutes
at a fime. Times on and off and QSO
times must be enfered in vour log,

5) Valid (QS0s: Contacts must in-
clude certain information sent in the
form of a standard message preamble, as
shown in the example. Cw stations work
only ow statons and phone stations
ondy other phones. Valid points can be
earned by contacting stations noi work-

ing in the comtest upon acceptance of

vour preamble and receipt of a pre-
arble.

6} Scoring: Hach station from which
a preamble is received and to whom a
preamble is sent and acknowledged,
results in 2 points. Partial QSOs do not
count for scoring purposes. No addi-
tional points can he carned by recon-
tacting the same station, regardless of
the irequency band (i.e., repeat (8Os,
event if on different bands are not
allowed). The total number of ARRL
sections (plus VE&) worked during the
vontest iz the section multiplier — maxi-
mum possible total of 75.

The final score equals the total

T B TR
AREL, N onmbu Swespetakes ’
e vmy WALRDN..... G % o vmexe v, & ey, S
WAT: Seuakte logn mort be mibajited, with APt FERESITE, fEr SN KOO,
wonm: V0B wogeat v 31 oitan s STOR  rtiseed sere

AT T M T dempleta 0, Fos o dewtlin vozied om the Lirt Wadow,

CRAR ARy Magie fperatar dtaiten([}  Sdroprnr ot @)

1F meittopeuior, shov alls ot ;um s, RALETA, MARND
Hinke purciatpersont 8 B peay pri ¥oa nmo
it s LAY, RN,
Aplpmony vessripiicn;
wrmmttsere, SR e,
snranean B0 BOAOLE,

_.v. auu: u,é; r’Af‘-bkx

Ml malibag nbiress (pisass privels

7Y Engry Classification: Entries will
be classified as single- or muitiple-
operator stations. Single-operator
stations are those in which one person
performs  all  iransmitting, receiving,
spotting and logging functions. Multiple-
operator stations are those obtaining
any furm of assistance, such as from
spotting or relief operators, ur keeping
the station log or records. The use of
any type of “spotting” or “multiplier”
net places the entry in the mulitipie-
operator ‘class.

8) Reporting: (ontest forms (log
sheets, summary sheets, Operating Aid
0} are available free from ARRL hq. or
your may use forms of your own design
provided they follow the indicated for-
mat, Every compeling entry claiming
200 or more QSOs must have cross-
checking sheets {Operating Aid & or

similar} attached. Any log omitting
fimes on ard off, or omitfing QSO
times, or omitting cross-check sheets

fwhen required), or omitting a
smmary-sheer or any nformation re-
quested therein (see sample) will not be
considered for competitive QST listings
ar awards. Such logs will be ¢lassified as
“checkdogs” and will be processed
accordingly. All entries become the
property of ARRL and none can be
returned. Although FCC rules no longer
require most log-keeping, each competi-
tive entry submitted must inciude date,
Q30 times, times on/off, exchange sent,
exchange received, band and mode,

9y Misc. Rules: A transmitter used
to contact one or more stations may not

zall during the contest period (with the
exception of family stations where more
than one cail is aas1gned to one location
by FCC/DOC).

Yukon-N.W.T. (VE8) counts as
separate muitiplier, for a possible total
of 75 multipliers.

If your power is 200-watts de¢ or less,
send “A™ as vour precedence; other-
wise send “B.”

The operation of two or more trans
mitters simultanecusly is not allowed.

10) Awards: Certificates will be
awarded in both the ¢w and phone
vontests to the highest scoring class A"
¢entrant and the highest scoring class
“B” entrant in each section, provided
that either (1) there are at least three
single-operator competing entrants from
that section in that power class, or (2}
the top single-operator score from that
section in that power class has 10,000
points or more. Similarly, a certificate
will be awarded to the hlghest scoring
Novice or Fechnician licensee in a sec-
tion provided that efther (1) there are at
teast three single-vperator competing
entrants of ihat license class in that
section, or (2} if, in the opinion of the
Awards Committee, the enirant dis-
played exceptional effort.

Multiple-operator entries, regardless
of license class of operators, are not
eligible for certificate awards and will be
listed separately in the final results in
OST.

11} Club competition and disqualifi-
cutions: See January, 1976 (ST, page
73

5%
Explanation of Exchange
MR PRECEDENCE CALL oK PLACE
EXCHANGES Consecutive Power input less Sand vour  CK {Last two  Your
Serial than 200-watts station call  digits of year ARRL
Number e first licensed}  sectlon
SAMPLE NR 1 A WagauM 81 iND

76



Straight Key Night

That which was lost was found

just barely!

By Ellen White,” W1YL

Goud heavens, we’ve been doing this
almost six years! 1t was “yesterday™
that K4AMD convinced us thai a
Straight-Key Night would be a “fun”
operating event. Several vears later en-
thusiasm for it led to a midsummer
rendition, replete with numerous exam-
ples of the glass-arm syndrome. Enthusi-
asm this July was evident though re-
turns were down from the previous
January | running. A iotal of 100
reports were received revealing partici-
pation by 562 fans, Most activity took
place in the sixth call area, most Novices
on from the § district, and a generally
fine showing by the VEs. Several DX
stations took part, particularly with the
encouragement of the Scandinavian CW
Activity Group.

Voting was brisk for both best fist
and most interesting QSO. Tieing for
“hest fist” award were WABEY, K7TLP
and W8GMH. Tieing for most inter-
esting QSOs were W3TZ, K7TLP and
KV4CK. Sharing second-place honors
for best fist were: WB2WQA AC3EEK
WAYZC WB4ZDW WN4AGZT WB6IBO
WOAWP WBSVBS and WOMV  Other
interesting sidelights (thanks to contest
aide WA1AHI) revealed that 4s received
the most votes for best fist while most
65 provided the interesting Q80s. Don't
fail to note that tieing for both best fist
and most interesting QSO was K7TLP,
our acknowledged certificate winner —
FB!

Next scheduled SKN will be January
1.1977. Start practicing!

Sideswipes

I used to think that I could send
pretty fair, but a lot of guys made me
feel sick that night. Ron, W8GMH,

*Neputy Communications Mgr., ARRE,

Used in 1935 and still in daily use by
KAUEA. He says it was old then and he
believes it was known as a Navy Key,

made me feel sickest. Next time ['m
gonna take my shoe off, s0 look out! ~
WA4ACGO (John “Desenex™ Tidball). 1
was in a tent camp, on Middle Quartz
Creek (10,000+ feet elevation in the
Colorado mountaing) running an
HW-101 from battery and E/G charger,
plus an inverted wee from a 20 ft.
temporary pole. It was cold when the
sun went down. | sent with the straight
key mounted on an old iron plate held
in my lap; gloves on, slapping 4-engined
mosyuitoes with one hand, pounding

Will | be back for the next SIKN? Does
Murphy like to visit contests? — WNLGZT

though in some cases

brass with the other. Couldn’t stick it
out but sure enjoyed it. ~ WORE. FCC
should outlaw kevers; siraight leys
make people more friendly.

WNOPGZ. As a matter of interest I used
the straight key of Fred W. Crandell,
formerly WBOJIRA, who became a Silent
Key last year. It was a memorial gesture
to a well-liked gentleman of this com-
mumity, ~ WQFCL. My rig was dying
but fortunately it dido’t provide me
with any hicentennial fireworks!

WAIPAZ. My first SKN and | doubled
my enjoyment using my 50-year-old key
and Frost Fones, both acquired when I
was first licensed in 1926, - W2FGIL
My vote is for WLEIH, for the best
imitation of a keyer 1 heard. —
WB2ZYR. VEJAWE turned out to be a
R.R. buff which led tosome interesting
comments. — W2BGN. Thanks for a
change from the routine, —~ NIRPVL
crew. [ worked out a system of grading
taking several items into consideration:
readability, character spacing, letter
spacing, and word spacing, grading them
{1 for good, (2} for fair and (3) for
poar. By adding the total points of each
station I arrived at the fact that W8BRQ
had the best fist. But there was indeed
very nice sending by all operators. -
W4RHZ. An enjoyablé activity ¢m the
eve of vur nation’s Bicentennial, of
which amateur radio has existed =
fourth of those glorious vears. —
WA4CMS, New rule for December:;
WBSNHH cannot discuss eating home-
made biscuits while SKNing. - W5FX,
Since SKN has turned out so well, why
not have a QRP night where evervone
runs under a certain power lmit? --
WB6HBT. An enjoyable evening,
thanks. —~ K&60S. Enjoyed SKN very
much with my old, old railroad key
glued to 4 heavy copper base. It seems
that all SKN people are extracrdinarily
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friendly and good QSOers. Sis,
K7TEP, Most interesting OS8O was with
WA4EBN, about iobacco farming in
Kentucky. - WNSB8WTS. Heard every-
thing from beautful code to sounds like
garbage-can lids being rattled.

WBSOZA. When WOAP discovered that
{, tou, was a member of the Society of
Wireless Ploneers, he favored me with a
completion of the QSO with his J. H.
Bunnell sideswiper. A most distinctive
fist, - WOMV. My old [-37 is very
disappointed; just one SKN 080, with
WINJIG. Wait till next time. — 2ZVRF. [

A GREAT NIGHT! BUT I'LL HAVE
TO GET IN BETTER SHAPE
FOR THE =
NEXT ONE ) 2

-w—"\l:"# -; ,
A “\‘ ;

B
)
s
s,

o,

i
]

T

ST R

e

kept telling myself, relax your arm,
dummy, but my arm just would no
cooperate. - WOLNZ. Nostalgia at its
best again, Looking forward to the nexi
SKN/Nostalgia Nite, — WS8GMH, A con.
frast to the hectic pace Jduring mos
other organized operating activities and
contests, it is a pleasure .to work SKN
simply for the pure relaxed fun of it. -
WOWQC, My vote for both best fist and
QSO was -uiso for the longest call
worked, AAIDC/AAICAM. - WBLWD.

Thanks, Joe, for the M

[Editor’s Note:
¢artoon herein. |

Strays -’

ARRL FOUNDERS REMEMBERED

tOn & typically warm, summer day
more than 40 amateurs gathered in
Hagerstown, MD, at the gravesite of
Hiram Percy Maxim to mark the 40th
anniversary of his passing. Among those
invited was Hiram Hamilton Maxim, sou
of TAW. Though he could not attend
the ceremony assembled by the Foun-
dation for Amateur Radio, he sent this
letter;

“In [911, when L was 11, I had a
friend, John Garret, and he had a friend
named Harmon Barbour. We all went to
the same school. John iold me that he
had made s wireless set and that he
could telegraph back and forth with
Harmon who had also made a set. | told
my father, Hiram Percy Maxim, about
this. He -exhibited predictable skep-
ticism and allowed he would like 1o set
up a test. So, he gave John a message to
send to Harmon who was then to call
back on the telephone and say what the
message was, This was done. Harmon
called back the correct message, and my
father was hooked tor life. lohn’s trans-
mitter was rather primitive. It consisted
of 12 Model-T Ford spark coil with the
vibrator screwed down, an electrolytic
interrupter and a spark gap made from
two mnes from a sal-ammoniac wet
battery, the wires stapled down to a
hoard. Where the wires crossed they
were separated by small pieces of
broken glass.

“My father was a very competent
engineer. He had fo have something
better than that; o he bought a set
trom a firm in New York named Hunt &
McCree. The receiver consisted of a
tuning coil, an electrolytic detector. and
a pair of earphones. The transmitter
was, predictably, 1 Model-T spark ¢oil
and the usual spark gap made from two
battery zincs. .

“This outfit had its limitations. te

78 05T

had to have something betier. He saw a
much more impressive set in a foy store
in Hartford, bought it and brought it
home. He and | could noi seem to make
it work and he took if back to the store.

“Two days later, « rather unusual-
looking yvoung man tumed up at the
house in the evening and said he was
Clarence Tuska, and that he had made
the set, and wanted to know why my
father was dissatisfied with it. My father
was s impressed with the young man
that an immediate friendship sprang up
that continued throughout my father’s
life. That was 64 years ago, and | can
still see that young mau standing in the
dootway talking to my father.

“We evertually made the set work.
It had 4 very advanced tuner called a
‘toose coupler,” which my father and |
could not understand at first. The de-
tector was, of course, 2 galena detector,

“He and 1 worked the set every
night. We got along so well thatin 1913
we all got First Grade Commercial
Radio Operators’ licenses.

“We eventually worked up to a
transmitier consisting of a “one and a
half-inch’ spark coil, again with the
vibrator screwed down, connected up in
series with the Hartford Electric Light
Company through a large choke coil
consisting of miles of wire wound
around a castdron core about three
inches in diameter and ten inches long,
‘The spark gap was two twenty-five cent
pleces mounted on rods with a gap of
about an eighth of an inch. This was
quenched gap, very new and advanced.

“With this outfit we could work
about thirty-five miles. By this time
there were many amateurs all over the
country. Here i3 where the League
started. Clarence Tuska and my {father
got the idea that if all the amateurs were
persuaded to join a league that messages
could be relayed all aver the country.

And that was the beginning of the
American Radio Relay League,

“Our equipment improved rapidly.
The last transmitter | worked with my
tather was ‘Old Beisy,’ now in the
League’s inuseum, which was 4 rofary
gp running about 7000 rpm with a
cne-kilowatt Thordarsan transformer
across it with a great case of Levden jars
as a condenser. [t was a fearsome outfit.
| often wonder what would happen if
they hooked the thing up again and
started to fransmit. T suppose it would
paraiyze every radio in fifty miles.

“I worked the station steadily with
my father until T went off to M.1.T. and
also began to get invalved with those
distracting things called “girls.’ I now get
an the air only with the radiotelephone
on my boat.

“1t is very heartwarming to me that
you are having this service. As [ look
hack to the beginnings of this world-
wide organization and realize what it
has become, | am amazed at what has
sprung from that chance idea that e
curred to my father and Clarence Tuska
62 years ago. { hope it will continue to
srow and flourish as long as there is
amateur radio. 73 OM”

Hiram Percy Maxim Honored

0 Chher letters-in-absence were received
from . D. Tuska, sun of the League’s
co-founder, und from Sen. Barry Gold-
water, K7UGA., Wreaths were presented
by the Foundation for Amateur Radio
and the Antietam Amateur Radio Club.
All who attended the ceremony paid
tribute to a man who made amateur
radio a very important part of his life,
displaying the real feelings ut the root of
vur beloved hobby, Not only did Maxim
make a valuable coniribution to ama-
leur radio, but to each of wur lives
through it and the fellowship of ARRL.
-~ K4SHE



Results: 1976 ARRL
International DX Competition

Here’s our cure for the wintertime blues.

By Jim Cain,” WA1STN

Ordinary mortals who have little
reprieve from the dastardly month of
February must certainly feel lucky 1o
escape with their lives from the shortest
calendar month which always seems like
280 days instead of 28. A locky jew
radio amateurs don’t fure so badly,
though. They have the ARRIL Inter
national DX Competition.

Friday, the day before the first-

weekend of February, a government
worker near Washington, D.C., iakes
“gnnual” leave at noon and heads for
home in suburban Maryland, after a
stop at the local hardware store. The
snow has stopped, but ice accumuiated
in the past week sticks to trees and
power lines like solder applied to a hot
wire. [t’s the kind of cold where fingers
pressed to bare metal stick, where a
breath taken through the nose freezes
inside. Gloves worn to protect from the
hite of 10 degrees above zero prevent
the wearer from performing any task
more delicate than turning a doorknob,
With all the odds against him, fortified
by a cup of strong coffee, our friend is
atop his 130" tower; disassembling his
prop-pitch rotor, cutting, soldering,
taping, hoping.

Chicago had the storm a week
earlier, then sent it along to Maryland.
The ice is gone and most antennas are
still standing, in one piece. A school-
teacher skips his last period of the day,
a study hall, and stops on his way home
at Barney’s Rent-All, for a previously
reserved coffee maker; 50 cups per
batch, guaranteed quality. Together
with the five pounds of beans from the
lust supermarket run, the system should
pravide for the needs of twelve sleepy,
grown men and two wives for a period
of forty-eight hours. Just a glance up-

*Asst, Communications Manager, ARRL

ward before he hurries in the door
assures the math teacher that all of last
summer’s hot work wasn't in vain; every
boom is level, every element siraight,
gy wires tight, and only a couple of
ground radials unrepaired afier the lawn
mower chewed them up and spit them
out in the last mow of autumn,

Noon in Maryland is @ AM. in
Washington state. [t’s raining, naturally.
€ine graduate student’s mind is not on
his first class of the day, but rather on
the fast, and how he can avoid it. Only
three weeks into the winter term and at
probably the most propitious time for
mysteriously missing a  session, our

college person returns to his apartment,
packs headphones and a fresh supply of
contest log sheets, makes a cardboard
sign reading “College Student to Ta-
coma”™ and heads for the highway. He
hasn't seen the station he will operate in
the DX 'Test since last November,
hasn't operated on the ham bands since
Christmas, but he knows the station as
if he had built it himselt, Four straight
weekends on top of three towers (not
all at oncel) will do that. The only
guestions in his mind are how much
antenpa-repair work will be necessary
between noon and contest time and
how much will that antenna work sub-

A down-the-hill view of the antennas responsible in part for the top DX phone score from
KPAAST. Left toright; Two-element wire beam on 180 (off the big 160" tower], rotary two
elements on 80, seven on 15, five an 10, five on 20, and three on 40,
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K2JOC is shown here running VP2MOC, one
of many popular D Xpeditions; this on2 on cw,

tract from the margin of endurance he
has spent the past month building up.

Darkness has already fallen aver
Lisichansk, in the Ukraine. Members of
the club station of the Coal Mines have
taken their evening meals and assembled
at UKSMAF, iocated in wone of the
technical school’s engineering buildings.
A heated discussion surrounds informa-
tion read aloud from a dog-eared ARRL
Antenna Book by one of the maore
fluent English-speaking ¢lub members.
Will a director added to the 40-meter
heam be worth the effort in a few
hours? Wouid the time be better spent
raising the 3.5-MHz antenna another 3
meters? What about the new solid-state
keyer that the club’s transmitter,
running the maximum allowed power of
200 watts, seems to affect on the lower
frequency bands? There aren’t enough
members present to accomplish all three
tasks, so0 commitiees are formed to fix
the keyer and raise the 80-meter dipole.
The beam can be adjusted during the
day tomorrow, it necessary.

Lloyd and Iris Colvin, W6s KG and
DOD, have the ultimate solution for the
February doldrums. They are in the Fiji
Islands, approximately midway through
a Pacific jaunt which will eventually last
almost six months. Leading a life of
leisure, they aren’t even out of bed vet,
while our acquaintance in Maryland
desperately fights the cold and ice.
They’ve already worked several thou-
sand amateurs from the Fijis and the
purpose of their trip is not particularly
gontesting. By the time March is over,
though, they will have entered all four
weekends of the DX Competition, on
both phone and cw from the Fijis and
from Nauru, signing 3D2KG and C21INI,
Right now it’s just too hot outside to
get particularly excited about any last-
minute changes in their DXpedition
station,

At home in Oregon, Bill Rindone,
WB7ABK, is talking to his travel agent,
making plans to begin u worldwide tour
in a few weeks. Bill is more interested in
being DX than working it, at the mo-
ment. His trip will coincide with the last

80 IJETs..._

weekend of the ARRL "Test, in March,
and he will make almost a thousand ew
contacts from Tonga Island, signing
A35NN. It will still be cold and snowing
in Connecticut when Bill’s logs atrive
late March, and the note attached fo
them written on Dateline Hotel-Tonga
stationery, complete with palm trees,
will be little cncouragement to the log
checkers, whose fingers are still numb
an howur after coming in from the cold.

At four PM. in Maryland the sun has
already disappeared and the tempera-
ture is dropping. Fortunately, the con-
test is on phone this weekend, since our
intrepid antenna fixer’s keying hand will
be uselessly frozen for many hours. The
thermometers on Dutch Saint Maarten
read 87 degrees, in stark contrast to the
frigid USA, and a crew of Northeastern
LIS, amatewrs, led by Eastern Airlines
pilot WIYE, prepaze to assavlt the ham
bands for 48 hours signing PI8CO. Their
several hundred pounds of radios and
antennas having made it along with
them and at the same time is a sure sign
of success to come, a prophecy borne
out by their final weekend tally of
4656 contacts with the States and
Canada. No frozen fingers in this group,
but lots of sweat as they set up rigs and
antennas for a multi-transmiiter eitort.
Their primary goal is the phone contest,
but they will stay two weeks and “irv
some cw,” in their words. Trv ii they
will, on the next-to-the-last weekend of
February, to the tune of 2909 contacts
on code, but first there is some taiking
(and beer drinking) to be done. Feb-
ruary can be a glorious month.

It’s summertime at Palmer Base,
Antarctica, and personnel there can
actually venture outside for minutes at a
time without heing blown away by
fierce winds and blinding snow. Tom
Frenaye, WB6KIL, is chief operator at
RC4AAC, long the only source of com-
munication back home for the few
hundred men stationed at the base. Tom

Here's Chip, K7VPF, shown at station of
WYSFA. Not much intraduction needed for
anvone who gver works Sweepstakes or the
OX Test; aiso a famous O8T author

(watch November issuej,

has decided to take some time out from
the phone patching and enter the ARRL
contest, but isn’t sure if it will be worth
it. The last boat out is due to Jeave in
the middle of the activity (late Febru-
arv} and what good is entering if only
half the logs can be transmitted to
Newington? Once the winter begins it
will be six lonely months before another
ship takes mail out and, more im-
poriantly, brings mail in. Tom has 2
good sfation, though, and decides he
will solve the mail problem somehow.
Through four weekends of the contest
thousands of contesters are first amazed
and then highly pleased at the level of
operating shown by the unknown ham
at KC4AAC. A change in schedule
results in the last ship leaving the frozen
continent the very morning after the
last contest weekend, and Newington
becomes the proud possessor of a com-
plete s=i of contest logs from KC4AAC,
Mail service to Tom will begin again just
in time for him to receive this ST,
along with his certificates.

Ships arrive at the Caribbean island
of Montserrat every day, and one of
them early in February contains
WASBSEV and WBIMEV, along with
some radios. Neither has much contest
experience, but February seemed like a
pood time to head south. YP2ZM has
been a particularly attractive spot for
radio work lately, especially for the
ARRL Competition with tailor-made
propagation to the States, John and
frene intend to learn about contesting
and make some statesiders happy. At
the end of 48 hours they have produced
over 4000 contacts, and we didn’t hear
a single complaint about their operating,
?c:lI‘ne old-timers should be so success-
ull

VP2MEV has company in the sunny
Caribbean . . . KZBPP is on Anguilla;
FOBBI vacations and operates from
Guadeloupe; WHOIR and WOOXN travel



The top club’s top cw man: Frankford’s
W2GXD, also Hudson Division leader.

to Barbados; three Floridians operate
from the Cayman Islands; W/APN,
WBLKW and K6OJ are all in the
Bahamas at one time or another during
the four weekends, WIBIH makes his
usual two-weekénd stop at his home on
beautiful Curacao, WONAR and
WAGONK spend a weekend hamming
from Jamalca, and WIGNC and
WB2CHO arrange a last-minute trip to
Bermuda to make almost 3,000 contacts
as W1GNC/VP9.

Crowds are beginning to gather at
various amateur installations in Mary-
land, in California, in New Yok, in-
diana, Virginia, Florida, Michigan. At
two hours until blastoff there is so
much left to be done at a multi-
transmitter operation. Those who have
been through it before already have
some of the problems solved, but im-
provements since last year always bring
with them brand-new problems. Club
officers are beginning to call members
to remind them of the activity soon to
start, excuses not allowed. At fourteen
minutes past the hour, at 2214 and
2314, one can aimost feei the receivers
tuned to WWV for the latest propaga-
tion forecasts; one has to phone )
magazine’s Dial-A-Prop a half dozen
times before he gets anything but a
“busy” signal. Japanese signals are al-
ready peaking on 15 meters in Cali-
fornia, a bad sign for later. The Buro-
peans have faded {rom 14 MHz for most
of the States, and it looks [ike another
contest to start on 40 with occasional
quick scans across 20 for PY and LU
stations (the Africans will surprise usin
the opening hours of the contest,
though).

With two hours to go, serious corn-
testers have already eaten their last
supper for the weekend . . . they know
that digestion processes will drain their
brains of blood badly needed for the
hectic first hours (where the contest is
sometimes decided). Smart casual par-

ticipants aren’t even thinking much
aboui the DX "Test at this point, be-
cause they know those first few hours
can be exiremely frustrating if you
aren’t a Big Gun. Old4imers will tell
you that it everything is prepared.
nothing needs a last minute fix, and all
is well; the last two hours or so before a
contest starts can seem like an eternity.
Once Q000 rolls around it's go, go, go
for 48 hours, and sitting on vune’s hands
waiting for that. can be murder. Maybe
the guy with the busted rotor who
spends his last hours working is lucky,
after ail!

Last Pebruary rotors were fixed, 50
gallons of coffee made, rides to Tacoma
tound, wives and husbands placated, log
sheets received in time, planes canght,
gear cleared through customs, licenses
obtained, sleep caught vp on, and even
some sunspots cajoled onto the surface
of our benevolent star. The DX Com-
petition went on in grand style. Blessed
by solar activity reminiscent of perhaps
1973, if not 1970, 15 meters opened
nicely for all parts of the country on
hoth modes, and it worked the second
¢w weekend into Europe for just about
dll areas east of W7, Ten meters was
good for 40 multipliers on phone, but
almost totally useless on cw. Things
have indeed become depressing when we
forget about ten and jump for joy
merely because 15 opens up!

USA Notes

On cw. W3LPL began his quest for a
second time around as top single
operator, a feat last attained by KIDIR
in '67 and 70, Frank's first hour, 61
contacts on 40, 1s indicative of his entire
performance, Last year's top ¢w man,
K7VPF, had to settie for second this
time from his home-away-from-home,
W7RM. Competition was so stiff for the
top ten listing it took 1.3 megapaints
just to make it; seven call areas are
represented in that listing of ten iron-

One Weekend D Xpeditions
{All Are Certificate Winners)

ow

AZCNN {SMACNN)

AI5NN {WBTABK)

C2TNI WsDOD WEKG)

KBOJ/CBA

W7APN/CBA

WELKW/CBA

HBOAN (HB9AHA HBOAIU}

DKGNJ/HBE  [DKENJ,DJSMH DJBJY)

PJBCO W1YEKILPAK1DAY,
WAZALC)

PJOIT (W1BIH)

PZ1DR W3GXF)

VPZDE (FEBBJ,FGTAN)

VP2G (WEMY A}

VPIMOC (K2J0C)

2B2DM (K7CB2Z)

ZF1AL K4SHB,WA48VH WB4TAF)

ZS6BNF {SM4CNN)

ADIKG. (WDOD WBKG)

a1ty (K4GTS)

8PEHMN WEO IR WOOXN)

gY4AC (VE7BZC)

PHONE

C21NI {WeDOD WeKG)

FGOBKZ {F6BBJ)

KGBAAY {WASHRV)

PJBCO (W1YEK1DQV,K1LPA,
WAZALUC)

PJRJT WI1BIH)

VP2EEE {K2BPP)

VPZMEY {WABSEV WBQIWN}

WIGNC/VPE  (W1GNC WB2CHO)

ID2KG {WBDOD WEKG)

WONAR/BYS (WENARWABONK]

OY4AC . (VE?BZC)

men, from as far north as Connecticut
and Washington to as far south as Texas
and Florida, from Fast to West Coust,
Even a middleman in the form of
EAGSU, Doctor of Radio.
Single-operator phone was a struggle
between the coasts, with guest operator
WB6OLD at W6HX nosing out
WAZCLQ at WIZM. [t was a battle by
the books, with HX whipping all the
competition on total contacts and ZM

Division Leaders

PHONE

SINGLE OP . MULTI-OP

ALL tow HIGH M-S M-
W3LPL W3GZa WA2BYJ Atlantic AD3GID W3AU
KOHMB KeuUwA WBIHAD  Central - WASGNPM
W2GUH/Q -~ WAQGONL  Dakota WB@ANT -
K5KLA WABRTG WA4EFQ Dualta WePBZ -
WARYWX  WABZDF WBNWO/8 CGreat Lakes WRBCNL K8IDE
W2GXD W2ZHHC WB25Zs Hudson K2BMI AC2PY
WAQPAD  WEPRY WBOHOG  Midwaest W@PCO -

W1ZM WIFXD K1RQE New England  WATKID WIMX
W7SFA K7RSC WB7ABK Northwestern ~ WATZZLC -
KBCOF KBQHC WEPXEG Pacific WBOKK WEPAA
K4y X W4ACW  W4WSF Roanoke WaMY A W4BVYV
WABCYS - WA2WMT/@ Rocky Mt. — -
WB4AUZT  W4YWX W4ZTW Southeastern AAAUFW  AA4LZR
WEHX WAQOOL/6 WBEPXP Southwestern  K&SVL WBONV
KBPFL KEKSI1 K8BZU West Gulf - WBHO0E
VEZAYLD VE3ZENM VETANH Canadian VE7BGK o
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CW Multiplier Leaders
MINIMUMS 5 40 60 80 60 10
20

BAND 160 80 40 15 10
ALL BAND - CW
K1DPB 33 45 75 60 11
WI1DAL 47 80 81 72 1
W1HFB 5 72 B 72 14
WIJFL § i3 19 61 50 5B
ACTPL 3 51 &8 M0 65 1
WI1YN 34 65 64 48 7
WATABV 40 49 71 29 1
WATABW 47 65 714 62 7
WA1S8H 4! 60 65 54 g
WAISTN 42 62 65 62 9
K2BMI 49 69 82 62 14
K2FL &1 B2 V2 65 10
K2LE 48 64 86 55 7
W2AZ0 34 47 B84 52 10
W2GGE 43 69 72 42 2
W2GXD 1 53 78 80 68 17
W2HBT 40 53 GO 80
W2HUG 5 16 16 38 17
W2REH 44 63 M 60 10
WAZYHK 39 60 66 59 7
WB2FIT A4 62 6 55 10
W3BGN 4 49 72 87 64 12
W3EYF 2 60 12 46 2
AC3GID 16 17 69 63 3
W3GRF 3 42 65 84 698 38
W3KFQ 7 o34 82 B 2
W3KT 12 41 77 81 11
W3LPL 62 894 91 83 17
W3NZ 4 47 B0 40 4
W3VT 24 73 77 54 1
WA3SZI 28 43 89 19
ACISZR/3 & 56 63 19 48 1
KAG3U o 47 77 83 727 10
KA4HWW d2 486 585 53 13
K4VX 3 44 76 81 69 8
KaYFQ 8 55 80 785 79 11
AD4TIG 38 65 82 66 15
WABYV 3 62 69 58 2
WAK XY 3% 45 B2 54 10
WaYZC 7T 1 88
WaFAW/4 43 68 18 75 13
WA4DUS 6 19 30 46 29 5
Wa4TL e § 41 80 78 55 &
KBPFL 5 49 7{ €9 &6 12
W5JC g8 22 41 39 70
WERTX 32 54 74 57 {0
WEWZQ 12 53 84 & 75 10
WAEVDH 40 %2 70 36 @2

MINMUMS 5 40 60 80 60 1§

BAND 160 80 40 20 16 10
KECAF 24 62 70 41 75
KEDC 14 64 68 18 1
WBABT 13 15 36 24 10
WeMUR 2 71 oo
WENKR 24 64 54 21
WEOUN 2 42 89 76 46 I3
WEPA A, 1 32 68 72 39 4
WERTT 31 53 83 42 7
WeWB 29 34 48 38 715
WBEKBK 1 22 62 67 34 8
W7IR 6 3B 74 83 ) 4
W7RM & 34 20 82 42 1
KBCXM 14 25 81 B
WBRSW 13 40 84 58
WBWVSK 24 45 8¢ 49 7
AABNYB 3 45 87 33 1
KOBGIL. 35 64 @8 65 10
KUy 19 28 &3 12
ADIUKM 17 47 & 41 3
WOOHH 27 66 82 K3 2
ACOPNE 8 22 13
WOPCO 35 64 78 K7 3
W2GUH/Q 35 52 81 8. 3
MULTI-SINGLE

KiVvTM 47 789 80 63 6
WAIKID & &3 73 84 63 8
WATLNG &1 53 84 67 10
WATNKK 47 63 11 82 2
WAITNRF/1 S84 65 80 67 5
W2vYD &7 74 &3 63 2
K3GJD 7 61 72 83 65 4
W3Y XM & 17 70 63 B0 7
ACAMY A 1 38 62 84 56 9
WEBiP 18 44 53 39 16
WABNGG 36 B8 69 43 4
KINHV 31 68 80 48 1
WBLT 3 47 5t 638 44 [0
AASIVL 3% 66 & 45 2
MULTI-MULT!

WIiMX 13 71 8 &84 75 9
W12ZM 8 g5 &7 83 91 13
20w/ 2 742 89 40

W2PV 21 722 103 113 899 1€
W3AU 21 82 107 113 95 22
W3IBWZ 2 62 83 894 77 13
W3FA 4 67 10 75 3
W3FRY 18 &7 100 114 85 20

MininvLMs 5 40

BAND 0 30 40 20 15 10
W3IGM 20 72 97 93 83 20
W3GPE 64 23 129 24 10
W3TV P 67 & 5% 15
W3awJn 19 84 99 110 101 20
Wa4BvvY 20 724 110 112 96 18
AA4LZR 45 79 B7 84 17
W5SMY A 7 47 83 86 77 21
KEBCE 10 53 81 82 59 28
KERR 16 50 76 79 49 8
WBHEK 7 49 74 18 &7 2
WaCL i1 55 €69 82 77 13
LOW BAND

KINOL & &5 98

KI1RQE i5 &1 74

K1TZQ 72

W1BB/1 ig

W10R 40

WI1SW X 44

Wa1UIK 2 85 74

W2FR 46 35

W2TE 7 27

W2TO 47

WAZUIM 48 65

KALEX 39 &3

W4QCcw i 8 27

WAYWX & 42 92

KBJVF g 21 18

WASRTG & 38 68

WeITY 5 34 55

KODWK 23 60

WIMEM i 42 81

HIGH BAND

KiMGA n 65 9
K10BY 65 49 10
WIYG e 65 71
WAITNZT &0 75 2
W2A0 70O &0 B
W2DXL 85 73 18
WAIWIK & 56 4
AD4BAI a4 86 16
WAWHK B 6 10
WAWSF 7 68 B
WAWXZ 57 b5 17
AB4TDH &1 63 4
WEGO 49 68 8
ADBSDR 73 3% it
WIKNI 87 56

worliing multipliers at a level above
most multi-operator stations, W3LPL,
who has been known to claim to not
own a microphone, “just got on to iry
out his antennas™ and came in third.
Competition toward the bottom of the
Top Ten got a little scarce, as evidenced
by the fact that WALJLD put WI1YK on
the air just one weekend (43 hours) and
came in tenth. Middleman on phone was
KSHMB who scoffed at the old tale that
the “Midwest can’t win" and proceeded
to come in eighth. Also, note FB phone
scores from WATWXY and W2GUH/@,
both recently transplanted from the
more multiplier-productive East Coast.
Maybe they just weren’t smart enough
to realize that good scores can’t be
made from Minnesota or Idaho, so they
went ahead and made them.

Multi-single proved an ioteresting
category for many this vear, especially
as more and more active ¢lubs institute
repeaters for multiplier hints and kinks.

82 uST’T

A few multisingle entrants find them-
selves listed in the muiti-multi category,
having been judged by the Headquarters

This is Charlie, W2HMH, Frankford phone
winner and fourth-highest single-operator
scare.

Awards Committee to be closer to that
grouping. The dividing line is a fine one
which entrants must draw for them-
selves and then stick to, und the Com-
mittee wishes fo avold at all costs
writing -restrictive rules - councerning
imiti-single. The new rule this vear
requiring single operators and multi-
singles to submit Jogs In order hy time
(rather than by band} enables ithe Com-
mittee to more effectively police these
categories. Keep in mind that the log-
ging requirement does aof in any way
restrict one’s pattern of operating (band
change as often us you like and as your
station setup will permit).

Multi-single seems to be more of an
East Coast activity, probably because
additional help, be it people or spotting
net or both, s more important tor
chasing multipliers than for “running”
stations. That’s our iheorv, anyhow.
Notice how many of the multi-single
scores would fit quite nicely into the



Phone Multiplier Leaders

MINIMUMS

5§ §0 50 80 60 30
BAND ;

160 75 40 20 15 10

ALL BAND-PHONE

W1HFB 70 49 100 7O 26
WI1YK 38 30 97 556 18
W1YN 33 37 73 65 27
W1ZM 78 50 1158 64 37
WATABW 47 N 87 71 30

WATUAD 2 32 271 14 62 19
WEUDK/1 2 29 32 8 60 30

K2F L 44 37 79 66 33
W2GXD 2 37 39 99 &6 29
W2HET 41 33 48 91

W2HMH 62 44 102 78 34
K3EF 2 38 27 82 49 26
W3GID 3’ 1 67 67 20
WIKFQ 3 23 84 60 0
W3LPL 69 59 102 75 37
W3USS . & 43 36 67 L0 20
W3VT 37 33 73 60 29
WASWRD 23 3N &1 36 15
Kav X 3 54 40 99 60 37
AC4QAW 32 46 84 56 19

ACAWRY g 52 28 46 25 19
WA4DUS 0 33 14 51 26 &
&

WA4TLBE 49 30 96 54 27
WBAPXW 6 46 32 51 &4 29
WB4UZT 42 52 78 &1 29
KBJZY 3B 40 53 &5 I
K5KLA 37 31 85 71 42
KSPFL. 13 56 54 73 67 38
KBVTA 35 34 52 60 30
KEYMY 31 38 &7 63 35
WHNMA 35 49 43 B5 37
WEH X 3 58 52 717 67 34
WIAYY 18 20 38 42 30
W7SFA 4 60 45 87 42 18
WATWXY 57 42 71 50 23
KBYRYV 20 44 83 41 3
WABYWX 3% 28 8§ 42 24

MINIMUMS 5§ 50 50 80 &0 30
BAND 160 75 40 20 185 10
KIHMB 2 47 47 103 69 30
WASBWY 2 34 39 88 857 30
WABCVS 45 48 74 55 32
W2GUH/® 46 28 82 52 31
MULTI-SINGLE

W1CF 95 :
WA1TABV 64 44 103 74 30
WAITKID 4 56 53 120 70 32
WA1TLNQ 59 33 87 59 23
WATNRF/1 70 42 108 63 27
WAI1STN 70 41 103 73 31
K2EMI 68 40 80 75 24
K21GW 31 37 81 48 24
W2EHB 33 30 78 61 18
K3IAVT 28 26 96 22 2
AD3IGJD 3 69 42 95 52
K3IHZL 40 38 81 68 28
W3GRF 49 49 701 69 18
W3Y XM 5 32 54 @3 B3 26
WaAMY A 2 5f &1 82 54 32
WSBPBZ 12 3 30 43 30
KBSV L 3B 4 87 62 28
WBBKBK 1 34 48 87 83 30
WOPCO 65 43 92 53 23
MULTI-MULTY

WM X 10 65 52 B0 68 @
K2CW/2 9 48 47 48

ACZPV 26 95 73 140 102 39
W3al 27 87 80 137 112 40
W3DHM 18 76 73 123 84 37
W3FRY i7 56 68 121 83 37
W3GM 6 &2 732132 78 38
W3GPE 52 &4 1089 78 35
W3TV 24 18 B3 60 18
W3WJD 22 104 79 133 102 45
AAINGS 5 71 64 126 75 38

LUIBAR/MW3 & 33 28 64 50 2

MINIMUMS 5 50 50 80 60 30

BAND 160 75 40 20 15 10
Wagvv A7 95 83 132 99 38
AA4LZIR 65 52 82 97 20
WBSOOE & 63 62 97 90 46
WBONY 58 57 895 &7 24
KBIDE 3 48 53 82 49 22
WASNPM 52 38 82 H1 U8
LOW BAND

WiBB/1 12

WIFXD 43 68

WINJL 58 27

W2HHC & 54 53

KayFaQ 14 59 52

waQcw 17 18 40

WaYWX 20 76 62

KBKSI 62 b2

WHWMU 61 57

WASRTG 14 67 56

WASBUCT/5 69 238

WEITY 2 53 36

WABZDF 11 8 &9

KOUWA 5 45 46

VE3IBBN 5 50

HIGH BAND

K1CsJ 90 45 18
K1RQE 88 79 34
K1vBL 8 ¢
W1DO 80 20
WI1Y3E 86 54 12
WATNKK 79 68 13
WAZ2BYJ B8 H2 29
WB2VFT &8 65 1
WAWSF 101 68 35
WAJHPF 102 56 371
WRBEPXP 7% 86 29
WEIHAD 86 55 25

single-operator top scores, 1t’s that
single-op category that separates the
men from the boys (editorial). Note
that nearly every large multi-single score
went to a top contest-club aggregate.

The top four stations dominated
multi-multi again  this  year; W2PV
(whoops, AC2PV) finished first on
phone again, the 20-meter total spelling
the difference. Stacked beams and
WBZOEU operating 20 are the reasons.
W3AU had the highest multiplier of the
entire contest at 494, und these days it
takes near perfection to do so well.
Gone are the days of 150 countries on
20 and 15 and over a hundred on. 10
meters.

Cw multi-multi was led by W3WID,
with higher antennas this yvear on both
40 and 80; K6BCE and K6RR on cw
join with W6ONV on phone to prove
that multi-muiti is indeed viable from
other than the shores of the Atlantic.
Your contest corner personnel unani-
mously voted the K6RR log “cleanest™
in terms of content of call signs, multi-
pliers, and general accuracy. Congrats!
They would make a good Cedar Rapids
yreceiver testimonial.

Another biggie from Puerta Rico: Mike,
AJMEAS, turned in the second-highest
single-nperator phone score, as well as a
fine low-band cw etfart.

1976 was the second trial year for
the high- and low-band single-operator
competitions; the Contest Advisory
Committee is presently deliberatingon a
recommendation to either keep or do
away with these specialized areas of
competition. Two vyears ago it was
thought that the sunspot drought would
encourage considerable activity in the
tow-band competition, but that hasan’t
been the case. The chart below gives

some figures on the high- and low-band
categories for the last two DX Competi-
tions.

1975 19276 DX-1976

High-band pius

low-band cw = 180 212 326
All-band ew = 422 477 2786
High-band plus

low-band phone = 250 247 183
All-hand phone = 408 432 117
Total W/VE 1261 1368 872

1976 grand total, including check logs: 2405

The above numbers speak for them-
selves; about the same number of “en-
trants” in each category, with the top
scores up In three of the four groups.
Kudos to WASZDF for retaining his
low-band phone crown and to perse-
verant KINOL who rose to the low-
-band ew top spot this year after a
third-place in 19735,

Club Competition

Philadelphia’s Frankford Radio Club
did it again, primarily with their multi-
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Top Ten

BINGLE-OPERATOR CW SINGLE-OPERA TOR PHONE

W/VE [52.4 WVE oax

W3LPL  22681,052 KP4EAJ 32862,687 WBHX 1,799,892 KP4AST 7,560,450
W7RM 1.728441 PI2vD 3,702,106 W1ZM 1,756,464  AJ4EAS 5,741,808
WEWZQ 1,646,604 KP4EKI 2,495,270 W3LPL 1,388,178 YV4AGP 5,195,232
W2GXD 1560,081 KHEHW 2512488 W2ZHMH 1,164,267 KZBBC 4,443,247
KAYFQ 1,534,764 VP2ZMOC 2,139,000 WIHFB 1,142,805 KH6L 4,080,384
K4GSU  1,496592 VPG 2,131,974 W7SFA 1,137,225 WBBAJF/6Y5E 3,791,644
W3BGN 1,412,640 PJOIT 1,869,120 K4vxX 1,066,779 XE1LLS 3,713,769
WEOUN 1,395,303 KV4I0 1,626,888 KOHMB 1008432 KH&6GQW 3595 428
K4vX 1,383,363 KHBCF 1,609,080 W2GXD 644,112 YVIAVO 3,125 538
WIHFB 1,322,400 KHBHKM1,479816 W1YK 835,200 LUBAJG 2,945 8280
Division Leaders

cw

SINGLE OF MULTHOP

ALL LOW HIGH M-8 -\

W3LPL WAUIM  WASWI|K Atlantic K3GJD W3aw.JD

KaBAL WOMEM WEKN1 Central AAGIVL WaCL

W2GUHM KBIHG WOHW Dakota WARCPX -

WERTX WABRTG  WBTXA Delta -

K4GSU KBUQA WBsDTT Gireat Lakes WaBLT W8HBK

W2GXD W2HHC WaDXL Hudson wavpD W2py
-W@PCO W@EPRY WEMUH Midwest - -

W1HFB K1NOL WAINZT iNew England WA1TKID W12ZM

. WIRM K7JCA AATICB Northwestern  K7INHV .

WBEPAA WABENP/B WBZT Pacific WABNGG -~

KavX W4BAA WAWSF Roanoke ACAMYA  w4aBvy

WAGRBCYS K1PKQ/7 - Rocky Mt, - -

K4YFQ WaYWX AD4BAI Southeastern AALUFW  AA4LZR

WBOUN WBITY ADBSDR Sauthwastern  WBUA KBBCE

WsWZGQ WBEOWX  WBGO Wast Guif KBA KW WEMY A

VEZAYU XJ2AH! VOI1HH Canadian —_ VESNN

DX Continental Champions

cw PHONE

SINGLE OF MULTI-OP SINGLE OF MULTI-OP

EL2T - " Africa BWEFP -

JAZ2JW JABYBA Asia JA2JW JATYFL

EAZIA YIU3EY Eurocpe CT4AT EISCR

KPAEAL) ZFE1AL N.America KP4AST PJ8CO

KHEIJ ID2KGE Qcearia KHBIJ £21NI

pPJ2vD s S.America  YV4AGP HDBEE

operator stations, and some big help
{rom across the rver in Jersey. Biggest
jump up for-a club this year was from
tenth to {ifth by the Wireless Institute
of the Northeast; West Coast clubs
account for half the Top Ten, four from
California plus the Western Washington
DX Club, First try by the Southern New
England DX Association, based in
Boston, landed them in eleventh place,
just a smidgen out of the Top Ten,

DX Notes

In alphabetical order, beginning with
Africa; the Dark Continent Eglrﬂiiies to
be the least active in cur contests, with
a few bright exceptions. Statesider
EL2T, with the Yoice of America in
[iberia, dominated the cw mode, with
old reliable 5T5CJ turning in an all-band

8¢ QS5T=

effort. Phone is more encouraging in
one respect, there’s more activity, but
discouraging because some muitipliers
which are pieces of cake on phone seem
to disappear into the woodwork un cw.,
GWSFEP put in quite a signal on all bands
and topped Afrca at 2.7 inillion,
followed by Chuck, EL2T, again with
1.8.

He who wins Japan, wins Asia, as
JA2IW proved again this year, taking
both phone and ¢w honors. Yohtaro
will take home two plaques to add to
the two won last year. He worked 47
states on ¢w, missing only North Da-
kota, and all 48 on phone. With
UAQFGM back home in Moscow there’s
not much chance of anyone breaking
the YA domination unless sumeone
makes an effort from one of the Mideast

spots (4X4, JY, ete.), or possibly if a
single-operator entry takes place from
LIK9AAN or the like.

Europeans were treated fo some
excellent long-path 40-meter upenings
to our West Coast this vear on cw,
partially in compensation for absolutely
atrocious conditions on 40 phone. While
6WBEP blasted through on 40 phone for
hours on end hardly a European could
be worked, UKSMAF and their 3.
element Yagl and the CT4AT quad
being the big exceptions. EAZIA again
cleaned the continent on cw, with
I2XXG and Gs 3FXB and 4BUE all
pulling in at over a million. YU3EY
teamed with YU3BO for a terrific 1.8
megapoint two-man effort, putting
Drake gear, TH6DXX and dipoies to
work, Probably the biggest treats were
D Xpeditions, twe to Lichtenstein and
Don Reibhoff of XVSAC and XUIDX
fame working cw from Gibraltar
(ZB2DM),

Reibhoff stayed home in Portugal
for the phone 'Test and walked away
with the continental plaque, making 1.4
million big ones, I3MAU coming in right
behind. Both use quads on 40 and high
antennas on 80, showing what can be
done with the right skywires; W6 and
W7 calls abound in both their 75-meter
logs.

North America is still the place to be
for making reailly big scores; we've
already run over the many DXpeditions
to various islands. KP4AST turned in
the overall top score in the Febriary/
March doings, seiting a new all-time
multiplier record of 318 in the process.
His 160-meter phone iog is truly a thing
to behold, the rest notwithstanding.
AJ4EAS came in second with a meager
3.7 million points, second in Puerto
Rico, second in North America, second
in the world, Another effort worth
special mention is over 1800 contacts
low-band by W4EV/VP9.

KPAEAJ nosed out last year’s top ¢w
man, PJ2VD, for overall code honors:
Chet plans better antennas for 1977!
Special congratulations to K2JOC,
WiMYA and W1BIH, who all made the
top-ien ecw listings in one-weekend
operations from VP2ZMOC, VP2G and
PIOJT,

Hawaii holds sway in Oceania,
KH6IJ placing fifth on phone world-
wide and fourth on cw, among a passel
of other islanders. On cw, a fine effort
by VK2AR put his call sign in over a
thousand 40- and 8$0.meter logs.
ZLVAFW and ZL3GG again made over a
kilo of contacts trom halfway around
the globe from North America,

Oceunia phone can be summed up
by noting that Hawaii had four entrants
at or over two million points, and three
New Zealanders over (500 contacts.
VK4V, working over a tougher path,
managed 1300 two-ways.



South  America closes out  this
continent-by-continent synopsis; PI2ZVD
already mentioned as tops on cw and
second overall (worldwide) with W1BIH
operating PIOJT on the other side of
Curacao for number two score.
KCA4AAC, much farther from the States
and Canada made over 2,000 code
contacts; we aren't sure it Tom will be
there ugain next vear. Phone contacts
from S.A. were much easier for W/VEs
to come by, with a number of big
scarers being led by old pro YV4AGP,
who salted another continental plaque
away,

S0 what does it all add up to? What
does it all mean? Are we finally at the
rock-bottom of the solar cycle, or is
there worse yet to come? Well, 1974
was pethaps the worst for our winter
four-weekend activity, and 75 was a
little better and we'd have to say *76
was still an improvement. Sure, there is
fittle to be worked on 28 MHz, ‘15
meters s basically out of the question
for JA/East Coast and Europe/West
Coast, 20 meters is dead a good third of
the time, and even 40 meters gets
racked by the poor conditions,

However, tast year WA3ILRO turned
in 23 million phone points irom
W3WID, and this vear W3LPL came
dangerously close to K1ZND's all-time
cw record, still standing from 1972,
Dave is starting to sweat that one.
Maybe it’s all in our mental attitude; if
we think conditions will be bad, they
will be. If we simply build bigger an-
tennas, hang in there, and ignore the
solar flux and K-index numbers, the
scores just keep creeping up and up.
What may happen about 1972 or '80
boggles the mind.

Soapbox

 After my October trip to VP2A land,
 my slush fund said that | had to operate
 this test from the home QTH. -
(K2IGW) I used a hand-held type micro-
phone in the phone session. It had a
coiled cord which plugged into the
tight-hand side of the Swan and crossed
over my log as [ heid it in my left hand,
My left forefinger was numb for several
days after from pressing the talk button.
- {K60J/C6A) Trying to work the DX
Contest with indoor antenna is insane!
Nevertheless, 1 picked up nine new
countries, hringing my total up to 98
worked, ali with indoor antennas, -
(WA3BNGL) 1 was surprised that many
hams asked for my country. | guess that
at today’s prices, few can afford the
latest Callbook! C6A 18 ex-VP7. -~
{WBLEW/C6A) It seems like there is a
direct correlation between the first and
third weekends in Feb. and March and
tornado watches in Mississippi, —~
(WSRUB) [ think that we need some
multipliers 1o adjust for limited power
and time. -~ (WA4BAX) Wonder if |

have some sort of a record — this is the
fourth vyear that [ have entered the
ARRL DX Contest, aud it has been with
a different call sign each time. The first
vear was 1973 and my call was
KAVMA/VP?, The next vear was as
VP7DF, in 1975 it was as COADF, and
this vear it’s VPSD¥ . . . Hopefully
next vear Ull be in the contest again,
and again with a new or rather different
call sign — this time back home {enough
of this island living) as K4VMA. —
(K4VMA) Weekend T — Where was
Japan? Weekend II — 3-minute openings
o Europe don’t help the score at all! ~
{(WAQTAM) Murphy spent both week-
ends with me. (WEANN) For the first
time in 25 years, [ operated with a short
call ~ man, what a difference! -
(K2LE, ex-WB2CKS) The multi-multi
operators with their “CQDX" machines
are taking a larger and larger part of the
band!! ~ (W4BAA) During the Phone’
Test XYL decided it was time to wire
the “family room.” Lost 12 hours on
Saturday, lst weekend. — (K7ABV)
First cw weekend effort almost nil due
to XYL having a baby. — (W1GMF)
Fantastic second weekend conditions!
Had a blast running ’em off barefaot. (Is
there any other way?) — (KOUIY) Do
not even try to tefl me that you did not
preheat the lonosphere for this contest.

Who hasn‘t been beaten in & pile-up by this
gentleman — K4GSU? Qutside is consider-
ahle antenna hardware, almost all completely
done by Bill himself. Result: number six
cw seore nationally.

Low Power Champs

o PHONE

WA155H 567844 WA1S8H 276942
WAZYQW 166,300 WB2LOF 100,188
K3JET 161934 WATHRE 75,492
ABZSJG 151,848 ARIBYU 71,820
AAZZWH 148944 WBZHZH 66,144
AC3ARK 138,726 KBTSQ 61,182
Kouly 138,567 AAZZWH 61,066
WIFCE/2 135,783 KEBYRAK 60,890
WR2FNS 130,806 WIHAF 54,162
K1LMS 130,148 WIFCC/Z 53976

Ten Years After

Ten years of ARRL International
DX Competition (total logs received):
1976 — 2405; 1975 — [835; {974 -
1971; 1973 — 2107; 1972 ~ 1470;
1971 — 2646, 1970 — 2822: 1969 —
2468; 1968 — 2225, 1967 — 2427,

1977 ARRL DX Competition

PHONE
eb, 5-6, Mar.5-8.

c
Feb, 19-20, Mar. 19-20.

I do not remember such good condi-
tions in a long time. I celebrated my
48th year in amateur radio by working
58 (QSOs between [107 and 1207 GMT
on March 21 on 14-MHz cw. - (AC1PL)
The indicator resistor inside the rotator
hurned out during the first phone week-
end, Rather than take it down and fix
it, 1 moved the entire shack over to a
window where the beam was easily
visible, It was just like Field Day!
Nighttime was strictly by dead-
reckoning. — (K2BMI) First weekend —
Well they rell me Burope exists!! -
(WB6GHH) If there were an award for
politeness, my vote would have to go to
PAQUKW, While I did not establish
contact with him, [ enjoyed listening to
him as he handled the pile-up on 14.052
MHz with great tact. — (W2FTY) Great
contest — for once propagation was

-right, so even us little people had lots of

action. — (K4FOK) What a coincidence,
last station worked in the contest was
JA2HO. — (W2HO) During the good old
days of quotas for W/VE, the well-
equipped bunch would fill their quotas
of common DX and then spend their
time digging out the rare stuff. In that
way they were not occupying every
kHz, Many low-power DX stations
gould find a place to set up and have a
bunch of us coming back to him. I think
it was more fun for more people. -
(WeBVM) Pray for CR9AJ QSLs. —
{WINJL) The first weekend in March
was good, apparently due to unusual
solar activity. | had not expected 10
meters to provide any contacts up here
in Minnesota, but | was pleasantly sur-
prised. - (WOLP) . . . the only antenna
available was the 20-meter dipole up
only about 20 feet — sort of an “under-
ground antenna.” — (W6BYH) One has
to operate up here (Alberta) to appre-

.viate the advantages of a more southerly

latitude though. When conditions are
just average or worse, it is really frus-
trating up here listening to the entire

Continved on page V2
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US.A.

ow

1
Cannecticut
WAHFE
WA LST
K1DPS
Wa1S5H
KLIRLY

N 1;422,400-290-1520-C-84
1,0%85,040-240-1607-C-68
THE,096-224-1143-C-65
557,844-280- BI12-R-TR
. ABEBTH141- BIRCIP
WIFTX
145, 770.174- 2485-C-23
WI1CHU
134,58%-123- 363-B.38

WigIH 3’9,734»13 = 194-L-
WALUAC T4,634-118- §11-G50
Wy 04,

KlA: 23,808 64- 124.G. 7
KIKRY 1
22,868 65 116-A.24

WALSCV
ALIT6- G- 132.C010
WALIKOC
15.228- 47
WallZe
14,920 £0: {16:8- 4
13,272+ §6-  T79-8-24

i02. 4la
1144 18
540- 12-
288~ 8-

108-C- B

WIKKE
KiTHG/1
WHEITUH

WIDGL
WA LUHN

Multi Single

CA LK IDOHWALS, QNE , HN1,

R7QNet) ¢ £ GNF,
1,940,354-289- 1592-::‘-9()

WAINAF/ (tWals MAGO, OGU

420 Net)
é 319-271 1535 C-06
WAILNG [+
26 .ﬂlE-? 12138672
KIVTM ["WAIABV 220 Neatj
8,4 2565-1193-C-73
YARINKK [multi

2583512040
KLIHX (i
25C185. Brsc
RITZO [+WAJ.O{.U 720 Net}
137121 $99-C-40
Wiy r+2ao Kot
34,000-112- 260-Ca15
Multi-Multi
mzm 1 SEWATCL, WE2s HZH
2578, 365-955-24215-094
Low Band

WwiOR 404 4= YO-CW1D
High Band
WAINIT
459,417-167- 917-C.63
WlYa
452,838-142-1063-C-
KIMG A
A61,504-]44- B2T-C-50Q
WA LWEM
FHQHQ do- 210-Ca
wiaB 5148- 33 52-0C- 3
wWiown 93- - > E- 7
Eastern Massachusatis
WwiDal,
1,223,193-281-1451-C.7 5
8e1PL
U7 2,684-246-1318-C-T2
WIYN 3 -218-1 ﬂﬁ?J.-Uj
WiJFL ~183- 471-C-3a
WIMR 145- 385-C.
WINIL
WIDLF 1
ives 7
Wi 155X 33
NIEQY &~
ACIHWM 15
AMulti-Muttl
WiMX{WABWNU, WA
1,942,68.-337-
Low Band
riNoL 337,617-161- &
ALy T 0k savhe3s
174,090, 1.1]- 443-C-40
WiBE/ ?45 26.A- &
High Band
WIFL) 186,000-124- 500-C-2%
WEHLDK/I

llb.BE}O-ilﬂ- A51-Ca22

AAISCX 37,240- & 418-C-18
4550 SD- 8-B-14

i\LlOPJ -3992- 2.
WIPLY 148%- 16-

WILLF 243 9-
Mxins
W% 108.870-110- 329-C-
W'I&E_Friw 22573 76- 99 B-34
Fard

1§,600- 62- 100-B-12
f.ow Band
KIRGE
High Band
WIOEY :27,564-124- 612-C-
WALSKY

109,263- T7. £73.C-42
KHEIAC/W1
3028- 24-
New Hamipshire
WhIABY

237600150~ 5R8-D-52

4z-c- 4
Qi1 BJE-L B2

Low Band

WIDXE 37,347 58 21i
WISWRK J2R0- dd- " Bbe

Rhade Isl'mc

86

H1QFD 11,934- 8i- 7T3.8- 7

Eaw Band

K1TZQ 52,216 T2- 2bl-Ced(
High Band

WIYRC 2112~ 23~ 322~ 3
Varmant

KLITK 366,995-191- 814-C-62

Yeastern Massachusetts

WalABw
1 ?32.375 -@55-1356-C-8A
1Y K (WA
w1 : , 65! 0-134- B3N-C=32

WALFEX J.i‘i 43541~ 129 350-C-4/
WALT Al 13214 73 106:6-
Loaw and

K1RQF 18,285 53 115-C-
Hlgh Band

WI1AaUT 17,343 41+ 141-C-20
2

Eastern New York

W2AZO  481,275-207 7 75.:CedR
WBHO 364797-177- GBTL-6D
281K 214723153 474-C-36
BAZBAL  1Z7E06-118- $55-A-
2EMK 92756 B4e 368:C19
AR ZEAH 26,394- 53- 166-C- &
WASULK 17,574 58- 108 §
W2AWF 16,254, 43. 126.Ca18
WEDW 13122 54 T§1L78
WB2sTZ 4 4 Az
Muttl-Multl
WEpy ckls OME VKT ZND Wi
GG G, WALS 2K JILD NKC,

WHRIEDL, WB2s AX‘!’ CRD FLF
QELL, WwASWE)
5856,875-425-3025-C-96

Low Band

WRHHE 98,944~ 76- 243-5-25
ALZAUB 18, 282. 52- 117.ChlT
High Band

WERXI- 771,144-184-1397.C-.

Waan 301,392-138- 1 28:C-
Wﬁ'\?WSX 123,405~ 95- 433-B-35
A2LJM ? 74 53-C-40

26 2
qs;-nxln PRl e pTe s
L SHE@E W TR
RASEAH/M2

1ag0- 1¥  20-A- 1

M.Y.C.- L.
KELE _ 1,089,892004-1351C-72
W2EGE " 7BN,864:228-1146C-54
WhazvHK

559,944-231- 8Q4-C-5Q
K2 F 30X 516-17% ?51-E-42
YHZPYM

?ﬁ 106162 r':‘?]-(}-ﬁg
WEAFYS 3 5
AB250G
WEGKE ¢ -1,

PEGK 1009801

ALDZMFY

93,264-1 26
WZELD T8,084-108. 221050
Waay.l ?4.70%-12? E3C
WIRY 38516 83 T46-A-13
WIME | 16,104 ol- 88-D-38
WEOIs B G- ED Z
Multi Single

AA QO (K25 KSP LIAT, W2DKM,
WARHSG oprs
20%,593-147- 373-C-44

Law Band

WB2QCE 54,037~ 8- 135-C-13
WBIFIF g61g- 41 7o-G- 6
WATE 5916 34- SB-C- &
WAZYIN 4850- 33- 50-B- 7
WRAZOVEG Joz- 13- 18-a- &
High Band

W2AE

2t
WA 2E
Wada
WIAEM
WaGe

1 1
WRIGDZ 4198 a2
WARI¥H (WBZFLF opf)

Wat LK 264— 8-
WITXZ 18 2.
Northern MNew Jersey
WIEXD

1,560,051.291- 178776

K2BM
4, 152-2T78-1228-C-80
WBZ{FJI{‘I)’ 84.1 1996227113957 2

L88,748-147- 428-C-1%
AMZZWH
148,934-116- 4726-AS57
ARZCST
117,526 110 332051
REZHTR
0,440:124s 270-C-33

a8, B03-12% 263-Cazs
514 J000- 85- 200.C.11

IWOTDSA
6,182 86 LIS-Fr

W?HUG 184
\—VBZJVN 25,704 68 126-A-18
WB2RKK

33 g 154c
acomp b - bhe s
AEIVRy I L ME i
Multi Single

WZYDH"A;ZEIHM.WAES SR UOO

T51,004-27 9-200.Ca0d
WI\ZDNY:&*WBZQ i)
d\(ﬁ 155;\‘3\2‘4 - )S‘i
Kaoad Azs R apry
Qo 20- 4% G6F-

Multh-Mult]
K2OW 2 fmulti op}

227,328-148. S1 00
L.aw Band

WAIWEBE  g{,00l. 79- 173-8-37
W2T0 14,523~ §7- 103.B.15

K2BW ARbOL e 45aCe D
High Band
ACEQK

Z58,375-125- 689-C-48
KZEAC 95 432-1@3- J05-B-47

KIKUR 32,5 7 &3- 173-Ax

WRIVTT 1o39. 19 27.4-. 3
H2UL 96g- 17- 19-A. 7
WHZRMK, 720- 12-  20-A- L
BR 594- 11- 12
whzaE M 216 & pLe
ABASLF Le- >  3B.1

Southern New Jersey
W2REH B804,064-256-1048-C-41

WEHET 6181825223 Y3507
ZEL 4H9,000-398- 6fz-C-72
WIPAYU  220/806-174- 423-C38
2EHN  144,102-186- 328.052
WIER  116,73% 119- 327.0.51
W2shE  711960-170- 311-C-30
HEBYU #0,100-200. 267-A-5%
WEHVD 27,816 78. 122-B-19
wazvva | \
WAZAES 2 a
WrERF 1 i
WEFGY
Muitl Sinale

KIFT (PKIRA, Wi NEA OR)
5a.dg0-190. PET £

WERHE [+WALIXR .

428,97 0.{81 7I0C-6D
Witk (+wasKRD)

223 .»146 167- 446-Ca56
WAZBLY {multiop)

50,1B4- 82 204-C- 8

Low Band ;
W2F XN 1710 9. 3a- 4
High Band
waBZi 71,344 94 252.F.22
WAIBZX 49, 284. 4. ¥22.8.33
WoHAZ 21*222 G- 131.A-12
WRIFE FE- 33-B-12
HBLOSR mez- 18- 26-R- |
Western Now York
WE2FNS

T30 A06.] 29 I2B-A-36
ACZFH

FO6-108- IGT-C.RT

98-A- 7
90-A-32

Multi Single

K2ZHO {iWBZHG& KEBY QW)
221,285-149. 455.C.08

Low Band
wazldm

23,664-113. RT7E-Ca50
W2FR am, B62- Wis 134-C-12
wanel 546~ 13- 14-A- @
High Band
W2SEC 8500100 295-A4.45
WazMBM

43,020- 50~ 239-C-24
W2FTY AR300 J2. Lo-A-ZY
WAZBCK 1440~ 16 SO-C- L
3
Einlaware
WAF RO/

62,100-100- 207-8-20
Multl Single
WANX (multion

H58,246-271- HEZ.C-80
Low Band
WINEZ

5406 33 53¢ 8

High Band
WInRD

21,387 63- 113-A-20
Eastern Pennsylvania

W3BGN
1,412,640-28%-1635-C-74

WAa3SZI
A35,510.19% 835‘-@-66
K3BW 45 das-199- 768-C.5
',{? B35 Z'J?- ?Uﬁ-('z-
\LABVGH’é AIYHT ;
2a,181. 133- 6F-L-67
WIKFQ
3$2,046-181- 722-Calis
K3E¥# 371820180 §88-C-30
W3INE RL5HA-1BA. G48-0-50
W3KT 323,136-192- 561-0~
wWa 3
214,884.141~ $08-C
Ka3biG 5117850-166- 238-C-48
AC 3G

M5 A06-167- 506-C-3b
VR AY
165,300-145. 380:8-00

W30V 138,990-113- 410-C-
ACIA
138,726-126- 357-A-84
3KV 134,310-12 38
30PR 130,104-139-
WaGL B4 645-
IGS S, 261-
kLl 41,040-
WAYFY 12,91q-
®ITEJ 246,163-
aL 588
rAult| Single

WHECO/S [FWEIOU
328, 944154 712.C-65
KITGM (muu.op]
75,285-105- 239-C-

W31 [multlDDg

7686~ 42- 6l-p-28
Multi-Muiti
WawIn (+K3YUA Wanga,

Wadiho ka2
17,7 2E-433-3678-C-86
WAFRY hﬁf‘“h BHTZ, WIHKK,
WAL,

3,700 3!30 425-2903-C-94

‘3"1??5 (K35 OID WIV, WAIVY S
' 311,130-370-2983-
WIGM (Shida 2983.c-90

2,754,086-37)1-2382-C-44

Low Band

WIEHZ 3B0- 10-  LE-A-32
High Band
KBJI"I 100,080- B5- 396-C-18
Wanasz

32,370 ﬁb- 16630
W3RR 16,764 44~ 127-C- &
WAL VW 485 0- J- Sa-c- g
WIHMRA fl4- 14 17 Ca 3
Maryland - D.C.
waaleL,

SEEL057-347-7172-C-24
WIGRF
1,039,892-27 3.1268-C-55
ACOSZRIY
a:g 720—253-1030-Dv6?

15-[’.’.
1 $41-H- ‘:{l
1,954-1 394-0.40
0, 2558-1 371-8-50
1,720-1 2E0E-21
109,056-142- #56-02-33
ACIRAB
07,62%.125- 287-B-60
WIHVM  67,053.143. 217.C-18
VEARZP 61,187 99- 206-E.2%
Lap e, 90,310« H6- 195Ca D
Wi aROL )
,600- 55 240-F.12
Kanl 25,179 77 109:C=18
WASNGL .
1%,849- §1- 1053--34
YEIFL) L& 2= 60- 104812
VALY 1£,5308- 57 854 8
AD3RF 10,8%1- 472. 7rp-24
IML B580- 24- B5-E. Y
WA3ZA 5220- 30 S&A- 7
W3ITN 360p- 24- aQ-8- 8
WIFLMFS 280 19 S0 3
WIFZV 269- 17-  19.H- 2
tAulti Single

KAGID [+W3\NlL Wi v UGy

]
23-303-144?-(: B2
wsvrM cwmiz WaGhJ,
BIAUD, opis)
911‘212- 7LYC-83
ACIEZY lmulllop}
189,270 4 J19C. 4

Multh-Multi
WAL (FCHIEK, WAZLGEZ,
KIEST, Was AOT IN, WAk
HEY LITA

4.736,160-840-3588-C-95
WIRWZ 1T AR gt AR
NGS, ids CFE EBY WyT)
164.650-141- 2115-:: 96
WIFA m&sABx: 12
730,360-255 10%0-c-72

Luw Band
WIGTG 22506- K@ 17]-C-27
WATLEX (A 6B 3
High Band
Q- i9-  IQ-G- 9
6819 248 3
975- 13- 25-C. 2
Western Pannsyivania
WavT 542,730-229- 7O0-C3%
WIFCL, y

7B3:141- I21-A-26

138,
WAIKOS §50,004-113- 236-8-27
WAIWT  42,816- 9ls 192015

Multi Single
WIKWH {multloﬂg
134+

4483061
“AHZL lmunfop

122,680-144- TRI-C-24
MutEl-Must

WATY (W3 ADK VWL
1,145,940-269-1420-C-80

i.ow Band
WA SSHE

22320, B0 124-0-11
High Band

WARIWIK (WAISTK abr.)
r.2a4-14§- gss-c-él

K3oR 4,522 I3-E-32
WIHPH #1,870- 54- 134-B-12
4
Alabzma
WarFaw/s .

£26,494-274- 991-C-80
ADATIG i
691,906-266= S1TLH4
WBAFZQ
45,304 98- 150-C-14
WARAL  34,082- 93 158-A-39

High Band

i 45,153 &7- J?3-C 21’!
WRLZOE F1- B 130

Geotyia
WATED  223,713-158- 469-C-48
K4FRM  106,863.111- 521.4-29
WAKNW 105 434.116- 305-C.08
WHAOPH 55,539, 9§- 1RY.8-4a
Wade) 25,704 76 1I3E-20
4 13572 5% 5i-B-20
HABAM i534- 31-  33-A-
Low Band
WAYWX 273, 467-187- H82-8CS]
High Band
ADABAL

556,200-196- PEGC62
ABATOM

259,776:164- 52RE53
wanx|

10, 152- 104— 333-:;-54
K4OLE  §1971- Q). 22¢-0.43
WalVM  I8182- d5. 143.C-
Keantueky
HaGSU

1,496,592-304- 1641-D-70

High Ba2nd

WBAKTR 390- 18- J48

North Carslina

WaNGa :euau.’e-mz aprc30

WAGEH 136320 %0232
KAEL ewl- 5 ;739 g

Kallwr  28301- 67. 1npl.F.1d

WASLWQ  9RI0. 47. FU.A-30

Mutl Singls

WRAVUR (LABAILHWABHEW)

3L 104176 FORC86
High Band

WAMNT  202,692-133- 508-C-38
Morthern Florida

KAYFQ
1 ‘.‘i&dﬂﬁn‘-:ﬂl 1661-0-78
550 37-

KALT
WadGHU 2 112- 22 32-F 10
WhRABARA 1147- 18 21-A-

Fustl Sinple

HAqdUFW (*AKAM J
,B08-138- 661-C-70
Low Band
KAIEX
Hlgh Band

WANHK 273552164 336-C-64
F500- 80 SL-AL0

South Carelina
VRAEWX

187 -8 G770 162
WaaNRE  BY.B123-132-
High Band
AR4ll 90,828-116- 261-C-32
Southern Florida
WigBY 3F4U34-226- &
I qH

04,91&189 5
HACL, 289,948-186. §
WaHOS 162450-15:&- E]
AcduZ -
113,100-116- 3
46,418 89- 2
36,144-106- 2
16,929 &7-

4, 248-102- A0Q-C-21

= 345054
2R2-E-35

WBIOGW

K4JRF
WALSVH
Multi Single

AMIGAL [+WA4s BY0 BTRY
10,484-124- 257-B-37

Mum-Mul!l

ARALIR(KAGEG. wras LBT,
G, WAds AEPFET LOE, Wids

J.ax HYN 0EW YMH}
7,399,218 289-16 14.G96

Tennesses

WRAWFT

81,213-107- 253.8B-27
ABIWHE/S )

29,840~ 7B- 130-B-35

High Band

WAGMKU

22,848+ 6f- 113-A-2%
H4PR 147 Fekie
Wirginka
KAV X (WBASGY apr, i

1,383,403-281-1641-C-72

K4PQL 705, 375-209-11 2047
WASTLE

638,304-284- BFR-CY0
WEKXY

4)13.588-207- GE6-C-46

WAZSH 271935172 BaT-Chad
LIWD 267756174 S13-Ceg]
KAVHH 217,92;-159— ABT-F-50
WAYIC 1Y 087-10% SPRE.35
WD 1@9.?9.-1%- 418.C30
K4FQK  139,725.135- 348-8-36
WAKFC  176,/50-12h- 338--30
WHNRY  1]2,644-126- 298-8-
wWALDUS
112,599-135- 275-;
WANE  [0KB0%-115- 409-.20
K4ND P4,596-128- p6R-L-38
RAZA D AHG-TJ1- P g0c.
4M K5,05K.101- 256-8-1%
WEEDB  bf 123 Wi 22M-§4
WaIA BB, 42~ 9; 238-8-89
KAZVE  42968. 91 154F-38
WERW 34,020. P0. 16220
W1F RE/4
2,994. 78- 141-B-20
KAKS 2580 80 119-A-1%
4,069 71- 113.8-30
WAKMS 50,820, 72- T9N-E.18
WBLYPT  [4,08]. 43. lag-c.2z
WAGFE 13,459 61 70
KaJ¥M 12,664 38 [11.C.12

Muiti single

ACANYA [HRAZRX WBLBVY)
5 DOB-d30-1300-C-31

WHATHO (multian

30y Yol ke 171018
Multi-Muith
ViGBV V(K38 NPV OAE, W3BQY,
VA3 i i, KAGHD,

VN, WEABG ¥, KECIT

B4

E.Oﬁﬂ.ﬁi 0-430-3169-C-08
Low Band

4RAL 53,602 A9 2“:—332
W4FYE H.ﬂlgd- Q- Cegd
WARQCW 14,250« S0 5. 14
High Band
WAWSE  509,490-153-1110.-C-86
FRALIL 14,181 53. BApcC. }
WaZM w4d- F4- =/
WaLMSX 1676 21- 25:E- 4
B
Avkansas
WASRVDH

374,48 3-207 ligi -E52
WeRUH (7574 D-18
Law Band
WABRTG

154,896-112- 461.-HC-50




High Band

WETRA 31,464~ 09 15FL-16

Loulsfana
WE RTX
W5 0B
I'\‘.“nYMY

723,903-227-1063-C-81
224,259-181- 413-C-70
53,548- 97 1H3-C-33

Mississippi

WSRLIZ 114,3563-131- 291-C.18
KERRG  28782- 13- 1234033

High Rand
WBSKL
New Mexco
WASYTX

i6a- 7. §-a- 2

43123 347-C-30
KSMAT ﬁé WQ40-110- 188Ca17
WBSORF  10,150- 75- 134-A-44
Narthern Texas

KEVTA  145,044-153- 316-C-

2i 716 68~ 104.8.28
4,700 5o 9

b b ARy A

Multf Single

KE AW (mulnon]
154,088-117- 439-C-89

Multl-Multi

WEMYA (W53 BJA 25X ,WBSO0E)
1,579,320-321-1630-C-26

Low Band

WASIICT 4
LHOTF- P IBAC-LB
KSdvE H730. d45..  J2.D-20
Wa LIS A76)- 23 69C- T
High Band
WEUTT 12,460 50-  #3-C-14
Soutbert Taxas
WEWEIQ
1,646-604=318-1726-0-96
KSPF
1,103,232-272-2352-D-74
WL, 99,360-120- 276-C53
wide 79,497-121- 219-B- 5
WEPF 73,710-105- 220-A-47
SLWL  70,902-101. 234.Cs
WwabllD  333gs- 9@ 121-8-24
575 33,228 76 14™A-29
wWhBE 26,136- 72 121-G-20
Wi 4364. 31- "48-B-11
WabLES 2898 23- 42C. 3}
5Ty 12- 21 24-C- §
KhCI B50- 13- :m-B-g
WERMA 3583 il- 1l-B- 2
Low Band
WESRWX
35,088- 6B 172-C-48
High Band
WHGO  138,348-426- 366-C40
ViRB DX
20,196+ 66- 102.C-15
wWsLw £184- 62621
ALSASS i85 1 EER
%
East Bay -
KiLJS # 435,4000-145-1000-F-
ABEBIK
41,580 95- 252-B-70
WEHQZ da0h- 36-  20-C-
WINJL/E  Z8BO- 24-  40-A-4

Multi Singin

WAGNGE (+KEGPIY, WABFWY,
wBi6s BEC HDH
11,760-220-1836-C-53
w.-xan.v)as muitia
1 307 6551 47.1705.5-06
KBZM ¢+Waahmv WEEGEP)

8.142.1383.c96
High !:nu
WERGG 91614102~ 319-C-23
Los Angelss
BCIUN B&0L.LI opY,
"; cr:r RERRAD: lasa-none
1,094,824-216-2 688-C-81
KEYY
113,790- 85 446-0-48
wEDQX  Fa1Bl- 79- 413 -
KEOL 36660 6l
WAGNBY
11,040 30
WEFLX 19,101- 37-
WERZ, §533- 43-
WERDS 6893 31~
WEEG 4320- 30-
WABHJK 3235 $5.
AABARP 1998 18-

Multl Single
KBEELX {(+WEABP)

119,016- 74~ $5)-C-52
Multi-Multi

K&BCE tmultl fz;
2,580,926-321-3002-C-98

Low Band

WEBBVVE

9 5 G0-A- B

High Band
WEY QR (WBGC-HH og
WEOK
Lt

! 239-C-48
39 ?BS- 45 291-C=30

24,696- 49- 168-C-18
ARG

15,480- 60~ 86.C-16
Orange
KEas 438,075-1656- BES-C-45
KETXA
136,800- 96- 475-f.32
136;500 -130- 350-C-60
10,508- 34 103C- 9
Multi-Multi

KERR (Mujtion)
2,248,282-281-2667-C-93

WeLy
ARLFIT

fow Band

wWEANN  160,254- B7- 614-D-50 |

High Band
weHJ &760- 40-
Santa Barbara

WGEPRE 2,21
AAGLER 20,55

Multi Single
WweLA [+W6UM?’_
0-156-

¥3-C-18

6:102- 236-C-30y
8- %8- 117-C-13

A90-3-
High Band
reow 13,695~ 85- 289-C-39
Santa Clara Valley
wePaa

1,2422,904-216-1898.E-85
WSMURK 934,506-193-1624-C-70

- 767,652-2194-1.319-C-80
507,870:165-1026-C-38

KEDRC
wash
430,494-157-_914-C-50
GR §24.560-102-1061.C-45
WSBJH 104,32 ii4
&M 84, 18 Sancay
KEYBS 74,304 8. 288.G.20
K6ZX 69,4327 8B- F63F-
WeCLM  Bposa- 52 B3BE-S2
KBGER 571733 71, 371.Ca
WASE Y (wéraexw [
7y 2t 10010
WBVG z:;,su- 58. 136-Cr26
WEBEJ 156,600 §2- 100-C-11
AASTKT 13800- 40- 115-8-
61 XS doas. 35 ri-Coal
EWD 7425 25- 93-C
W5ISQ 3690- 30- 4l-C- 4
KBCN 3660 20- &l-E- £
WHEEMR 2842 17- sEB- 8

Muitl Single
WBOKK [+WBES DSV LPK
3 340-184-14 0-C-90
HRRIALAR Y
QRS
543, 14-15&1185-&64

L.aw Band

WARENP/E
130,066~ 65- §67.C-40

High B2nd

KEQZs6  83,028- 68 407-B-
WeEYY 42,9?3\- §51- 281-C-I0
n a6, 56- 220-C-42
WEEDSY (WABDGX apr.
36,753- 51- 201-C-23 .
WEQDE 891- 9- 33B-11
San Disgo
WEMAR 319,278-127- B38-C.35
WEBZE  146,466-103- 474-C62
WeBS 58500- 7& 250-C-17
WEART 53,544 97- 184-C-20
KAL) 24,180 £55- 124-C-18
WASORJ 504 8 21-A- 3
Law Band
WEITY 183,300 94- G650-BC-40
KEERH/E
159,933 89- 59%9-c-80
High Band
ADESDR
220,626-119- 618-C-
WEFF 16,200- 45- 120-C-18
WEID 12,921- 59- 73-(- 8
San Franclico
WewWE 276,504-164- 562-C-T5

Multl Singte

WEBIP {mqltlogg
555,080-170-1108-C~75

Low Band
Ka1LM
High Sand
WEZT 11%,051- 83- A57-C-62
San Joaquin Valley

KECQF (VE DXV opf.
1,D59, 576:2'12 )lﬂﬁﬁ

11,5690- 25~ 154-A- 9

-£-74

KEADQ '385,650-150- 857-C-64
ACEY

149,040-108- 460-C-28
WEBVM  53.880- 18- 230-B-
KeOZ) 53.803- 76 236-C-23

WEMTJ A8,150- 75- 214-A-38
WeSAFH  14,322- 31- 154-8-21
KBDSK £1,328- 54- 64-p-27
Low Band

KBQHC  33,234- 58- 191-0-
High Band

WABFLUZ 8100~ 30- 90-B-27
WEMMH &Q- 4. -G

Syoramante Valley

ARGINVD
323,760-152- ¥10-C-
DR 318.348-148- 717-C-70
WﬁNKR 287.043-163- 587 1

-C-8
Low Band
KSLXT/6 36- 3 g-A- 1
High Band
WeRI L 3600- 30- 40-B-24
HCEKY A 3111- 17- 6l1-B- 3
7
Arizona
WTIR

é,215r942-262-1547-(>85
i01,124-106- 318--67

WAZVON

12,549- 47'— 89-8-15
WTFCD 660 20-H- 1
tow Band
WFAYY  18,357- 29- 211-C- 9
Idahe
Muelth Singln

KINHY {+WATWXY
J3TR2,272-226-2024-C-9]1
Maontana

K7ABYV 178,0B0-106- 56Q- =
WILR ]4észg-lln- dax—C—bD

DFCPC 20- J4-A- B
Nevada
WAZMIN QVSDAT agr
18,310~ 87 i0-C-20
QOregan
WITML,  53D,420-204-1535-C~75
WILT 3168. 16- so-B-31
WATGZA 1944- 18- 36-A-18
High Band
waTVYl 216- 8- g-A- 3
Utah
W7THS 226B- 18- 43-C- 8
Low Band
K1PKQ/7 166- G- il-C- 1
Washington
WIRM (K?V‘PF apr, %
d4)-257-2431-E-93
WTYTN
51 ,300-1?5- 9?2-0-53
KIDZ 208,884-10: 7635
AR
195,228-102- §38-C-49
WTWMY 192,768.128- $02-C-40
WIEXM 1332 $00-C-35
HAD 125,2
WILZF 52,69
HIMOK 55,449 61- 302.C-24
AcTRWE
§2,632- 81 344-C- 9
WIAPN 13,407- 4)- 10%-C- 7
K7IRSC 10,608 17- 208-C-10
K7EFB Y964. 28  Tl-A-2l
Muitl Single

KaMuT/7 (+WAI.KKM)
7, 7‘ 1-169-1513-E-$3

WEQRQG/T (multlop:
Lc (SG7-167-1107-C48

WIDAL {multiop)
133 92660

9.4
WIYH (mult c:p%
30,369 53- 191-C-

Low Band
K7ICA
High Band

AATICE
WATUQG

2187- 27- 21-¢ 8

92,418 6B~ 453029

Wyoming

W7JFG 35,328- 64- 184-C-30

-
&
I¥)
Lo
3

Michigan

WBVSK 349,559-209- 717-£-

KSIDE  340,578-159- 714-C-35

WACGN 211 .480-179- 680-CG-33

waTwa 108263-121. 301C53

WARITUN 30,478 122 263-C-31
3

WEDA 15996 62-  BG-F-10
KECVY d214. 37
WaGLE 2496 26-
Multi-Multi
WBHBK (KBLJR, W8s HBK KPL

ROF, WABYLF oprs
90%,850-275-109B8-C-46

High Band
WEBEITT

28,386 57- 166-B-24
asgene 12 690- 7. T 96.C10
KEQW 1080 15- 24-B- 4

Ohio
WSQSV‘!}'B 413,010-185- 706-0-50

373,968-196- 83848
WSZC’.‘;IS 241, 110171 470536

AT5-163- 275-C-

8P 87,000-116 230-C-44
WIEGOC  7D,896-112- 211-A-
wal[l 49,509 93- 167.C-
WEDWP  48.735. 85~ 171-F-39
WANPE  46856- 91- 172.033
ADBHEN

. 83 137-G-11
WBSN.L éns- 25 T29.8.12

Multi Single
BLTéWAlLKU wess |BZ INY
Jxs Z
123—21?— 67376

Pt
WABLIXA (I WA Re DXE RENL
95,347-181- 729-F 90

Low Band
KEUGA 9435- 37. 85-C-20
High Rand
ABBRIS  13,260. 34- 130-C-18
KBPY d586- 38- 49.C- 8
Xy 330. 30 11-B- 2
West Virglnla
AABWPW 14,004 54 BT.-B-2%
High Band
woin 450~ 10~ LS 4
WHS| 12- 2 2 -
]
Htlnois
KQBGL 602,040-232- 8B45-C-73
WEOHH A485,740-330- 648-C-
ADIUKM _
30-194- 618-C-52
wWonwa 719,430-155- 472.C-28
KOUIY  138567-143. 323053
WONL, 59,100-100- 197-C-27
KIKOI ASE- 84- J04-C-16
WOKBZ 017 53- &3-A-18
WARE 50- 45- 70-B-23
UDK 9222- 53 S8:C- 5
ACGLM|  GB12- 38- 58-B- 7
ACHPNE 57G- 43. 51-D-24
ABOOVA  GDI0- 40~ 50-B-24
IFo BAg- 14 21-A- §
WASYOL 27 "3 8- 1
Mult| Single

HAIIVL {+WJ\95 ANVTLTA
524,700-220- 755-C-BB

Low Band

WOMEM
152,625-125- 407-C-66
WocH 537244~ 87- 204-F-33

KOOWK, 45,065 83- 185-C-3%
WBIGCG | B426- 33. 63022
High Band
WOKNI  213,444-147- 354-C-41
WyYH $73,814-118- 491-C-38
DBUGN 22,080 46 160.C-11
WABPBK 18740 45- 124-4-10
KOOEE  10,332- 43 8283
WINLI 3654- 28- 42 8
WoOWR 1845- 22- 28-B-12
Q- PG 1827- 21- 29-A.]0
WITNZ 1134. 18- 2i-A.i0
Indiana
AAGRMN 327 SA0-26- B31-C-61
WOSFR  254,016-189- 448.C-40
ADOVOK 18117 Bl- 98-C-28
30, 2ip- 7 I0-As 2
Multl-Multi
wacl (+Was VNE, ZR¥, ZTR,
KB4 CLO, OTB, LIWA, WASS
M A
1,465,7 PELT s EErE Sk
High Band
HeCLD 3%,34%5- §1- 215-C-24
WABFFZ 4342 22- B1-A-
Wisconsin
WOPJT  166,878-127- 438-C-25

WoOMY  27,816. 61« 1G2.Co15
WBIPTX 4574~ 26.  33-A- 4

Low Band
WBIMOG 18,000- 60- 100-C-29
WBIPYE Q- 2 S-a-~ 1

High Band

KADAF 134,550-115- 380.C-
WaGIL 79,515 23. 285~ -
[

Colarads

WARCYS (WEBPDJY. obr.)
915,192-228-1338-C-85

WgPAY 11,316 41- wEL 8
WBIIKN 126- e 1
fowa

PCO  674,730.237- 349.C.74
W FHE Toas7z-137- 252-(1-3
BUFLY 6h071- 79 2E3-C22

M

WaMIN 24,750, $6- 125.C-3%
Low Band
WAaPRY L8.580- 54- 90-A-20
WIMOoQ 3915- 29- 45-C- &
AANVOX 3534 31- 38-C. 4
Hlah B8and
WeMUH  27,027- 63- 143-CR5
AAGWCR 91R0- 45- 6E-A- B
ABQIPH 4590- 30- S1-A-1b
Kanss
WRIUB  217,605-163- 445-C-4]
WALGSGE 10 54 36- THC- 8B
Minnesata
waGLUH/G
628,374-229-1002-C-53
WOYCR  159,500-125- 46%-C-70
WONAR_ 126304137« 334G,
WEBNAT 96,513 93- 347.C-46
tow Band
KPHG 336- & ?4-B-
High Band
AgHW 131,823 97- 453-C-
WAIKDE 29,583 57- 173-L-23
WaLr 13,823- 51- 9)l.C-20
BMissourl
WAPPAD (WARINFE Bpr
’ ggl}‘l‘iﬁ-lﬁ& ,44?-43-30
ABQANY

EeE v&gz;l_a-nsi 399-C-

W apr.

: - e S 273£48

WasvER Shad 9y i
LT 8696- 36 B

W - 2T

CROYS 270- 9- lo-G- 8
WBIFI_M/I ige- 7~ 9-A- X
High Rand
ABRGRJ 504- 13- t4-A- &
Satith Dakota
WAGONL

630,315-203-1035-C-

Multi Single

WARCPX {+WBMs DGA KIG LIM)
98,560-160- 822-C-78

CANADA

Maritime
*XJ1al0
High Band
VOIHH 344,760-13D- BB4-B-28

110,853-327- 113-A~

E1EK. 42, 612-§7- 212-A-18
LDW Band
VELP G6ra- 14- [6- -
fiuebec
VEZAYL 337,488-158- 712-073
VESZWA~ 129,328-136- 356-C-26
Low pand
xJzaHl 5655- 39- BS-C- B
Ontario

VE3ENM 95,892-122- 262-C-39

vE3R  14,400- &d- 75.8-11
High Band
RIBESK 48,375 75- 21858~
VEIAKER 18,837 3%- 1681-C-11
VEIDCE 18,834 58 9112
VEIWRW Jaa6. 34- 73L-
VERAENZ 52B0- 32. 55815
VESMEZ® a¥ro- 36- 53.8-13
Saskatchawan
VESDX  29%.582-131- 574-C-80

25.115- 4§5-C-40

VESRA 180
VESTT 7

Mutti-Muitl

SESNN [(+VESs Nw LA)
91,485-207- 285-B-98

425
TrO- 3. T4-A.

Albarta

VESCGS 114,492-116- 328-A-66
High 8and

;EEWX 145.195- 93- 524.C-8¢

v 308- 32- 90-C-10
Hehen  BRL 3R BRER
Brltish Columbia
VETCEQ 17.400- 80- 145-A-19

VEZFE ©  13,395- 47.  95.A-
VEYALE  51R4- 2a- )2-B-12
VEIDOFW 4968 24- 638
VETCMF 3658~ 17. 5Gi-a.24

Northwest Territorles
YEBRO 1297~ 9- 41.B-1§

1976 DX Competition

Scores are grouped in order by U5, and Canadian call areas, alpha-
hetically by country prefix, and in order by score within each entry
category. Example: W1HFE, 1,322,400 points, 230 multipliers,
1520 contacts, power over 500 watts, 84 hours operating time.
Power designators are A, 150 watts; B, 150-500; C, over 500; D.E,

an award.

F,G, combinations thereof. Awards are scheduled far mailing

QOctober 15. An asterisk denotes ARRL staff member, ineligible for

Disgualifications: Per the criteria described on page 73 of QST,
January, 19786, the following entries have been disgaalified: ow:
W3CRE, WGPLH; phone: W3CRE.

October 1976 87



US.A,

PHONE

1

CONNECTICUT
WIZM (WA2CLG, apr.}

1 TEE,A64.304-1702-C-06
WIHFB

L. 142 505-»315 lZﬁD 80
216 A%

=
=
I
v
I
o
T
-
Bt
1

E AR [
M.

£xz
FREE

b
SIg

X
s c
5 I
o O i B

-h:‘_‘-lok-m o
ol

WaISCV
walQaecsl

WIKKF
WIDGL,
K1KRY /1

s
raw

[l

W B

o

Multi single

WALKID (+WAI RYL, 270 Nei}
3232, 680-33h- 1a:s-m. 89
WALNRAFTL [*WALs MAG,OCU
RNF, 220 Nat
1,216,440-310-1 208.C-04
walsT PRITHG, WALSTO

218,350-316-1278.C-75
\‘VA].LNQ ’.1‘220 e t%
m.z“r?-z 1. 81937
VT 'P!
T O el zah. 527.C-37
WAI.OLU-"[ (+Kl1ZG WA LGNF,
220 Net

vy (12505 168- 533.C.a0
+. 8|
MR Yok ss 17eca1
Low Band
WIFXD .575 1i= 276.C41
WAINZT 35550. 73 150-Czh
WidpK 39 a8 (NS
High Band
WAINKK 322,080-18Q- 671
YG zzqtsga-mz- 493G
Kivie “367ah. 73 170-B.
VIDG | 30,000:100- 1004
WAINRG 22,508- Ka- 125.C.17
KIOPB 15,128 56- 6-A. ¥
KIGUB 024 24. d2c-
Rias) 1]88. 18. 23.-B- ¥
K1WV X 540« ld- ISC. B
WAIOZG 498 11- 158 §
WiBtH 192 8« & .
1Yy - - Sed- 1

EASTERN MASSACHUSETTS

W5UDK[

é -239- 804089
Wiy 1.46 -3 3% 6]!-(‘-&1
w;-.LJUY fopr WB2EG

5
HH14- 38- 5
Muiti Single

WICF (+W1Z

25.gﬁﬁ- e 436-CH5

Muti-Murtl
v 1MXéWB!MZE. WABWNU,

NAGUCD oprs ;
T.101,728.291.1262.C.74
Low Send
WINJL 47,9808 B6- 188-H-32
wieB/1 432~ 12- 12-A- 5
High Band
VIFJ  208,032-164- 44629
WI1PLJ 5994 37- 54.8-12
KICEH 3042- 26-  39-B.1
ARlbex 663 13- 170
Maine
WA]SKV 154,399-127- 379.C.34
Wis 2E542: 71 134C-
W:I.UTG[ 23,316- 61 115-8-25
VERCK/MW] S565- 35- B3I
High Band
K1R E ; - B52.C80
AIJJ. 304-A-
20:8- §
NEW HAMPSHIRE
WIHAF  §54,162-102- 177-A-
Multl §ingls

E;.'VAYI?zBV (+WA2LGE, WALE JK)
1,260,830-315-1934-C-96
High Band

RITEL BB gL,

RHODE 'SLAND

KAHMEG  156,009.161- 373-C42
WIYRC  §3,030-110- 191-G-11
High Band

WI1YNE 6304- 38- 3@-C- 7
VERMONT

KK 35,640~ 28- 135-0-20
Low Band

WAIGXI 237e- 24-  33-0-12

WESTERN MassAt:Husz-r-rs

WY W 21209-6-43
‘4635; ER1-C

VALABWT29
KIKNG 284,480 HO- 464{:-!
AITAI 22587 71- 1060
Lew Band
WAIFBX 16,532 63 B8-Z-26
High Sand
KIRQF 61,131. 71- Z87-C-
W1lauT 4800- 25- o4<0- 9
88 05T~

2
EASTERN NEW YORK

WIRZO 1 !3 499~ 15]- F83-C-31
AAZLIM T 3MEA2 7. Yadco1k
WalW A098. 35 394 4
AAZEAHIMZ §62- 11 L1880 2
Muitl Single
ABR2EXL. (multiog)

13,5 49.  35-0.14
Bruiti-Mutti
ﬁLaF"V (+KJSOME ‘(KT D

130, WA 1S NNC a2H RYL,

W

‘NAQ! EAH SPL, WB25 AXY QEU

SHH, WAISWE )
4,534,560:480-3145-0-86

Low Band

WarHHC
KZIMY
WAAZEKH ﬁ
AAZAUB .iaaa- W HER
High Band
WEBIWRR T2 2l. 44411
WEESTZ 126- F0- L
N.Y.C. - L.,
HILE , 0
A5 8, 13
warer B i3
WBZHZH 66,134-106
WRGKZ  B8,782. 97 3
H2SJG 20,072 64 143-A.-13
WAZYIN E1.786- 66- 130-G.11
WalwkH 20,703 67 103818
2TE 19872. 69- 9g.-18
RDIMFY 14664- 52. S4.4.15
WRIRY 2504, 1R ]
WBZFLN  G264- 36- GH.B. &
WAZYH 2484- 23- AH-C- 4
WAGAN T479- 17. 38-A-11
WazovE el 16 198 &
Multi 5ingle
ALILRO ([aprs, W2DKM, K2KSP,
K2UAT, wm%uo WB2ANUY
1.620-149- 311.C438
WAZIUH (+WEI?£ BXO.PYM,FLF}
2R 4H0-104- 41%.C-19
WHRQEP (+wézvm.)
BO- 35 B0
Low Hand
wWHZFUN 24 072- 68- 118-E.30
WBEFLF  14)580- 54. 30-0- &
High Band
WResSTS 248008:198 419-89
113 222837
VEAZ) §oo- 80- 144-C-13
WIATKR  PAYB4- €3. 144.C.34
AEVHH 18,144- 56- I?B-B-lﬂ
ABRTSH 12870 39- 1i0-C-14
WHENDR 15878- 47- " 718-A-6
KOV #256- 43- &d-A- 7
WaNBl 1404. 18- 28-C- &
W2EVE 452- 11 14-C-
wibevYklL  216- B- 9.8 2
WRIUFS iB6- 6 TA- 1
83NXF  108- 5. 7.l %
WATUK Q. 5- B-L- 1
W2ECIX T 3 3Aa- 1

NORTHERN NEW JERSEY
W2axD 944,112.272- 1157-(‘:—7"
WHRRK K 462,645-207- 745-C-38
ACZME  286,242-181- 494
WarX 1 123-
WEIHJW 100, 112- 2
KE\ZSZE‘)“ 4

W "
SasbER by
WEZFLT 24,843
Waz2sRe 21,18
WHE2IVN 5

L
AB2RJ)
Hulti Single
K2BMi [multlop}
&
Multl-Multl

R T

8-267- 96H-C-T0

A61-C-
Low Band

ABZRTF  29,832- 62-
K2QHW 1104- 16

Hlgh Band

i12-C-30
23-C-11

RUST

SQUTHERN NEW JERSEY
WaHMH

1,164,267-321-1209-C-66
KeFL “5ogBl4.a69. daz-Ca7
WAHBT 210238-813- €45.545
WH2JIN 236/539.189- 417-C84
W2RHE 213,108-172- 413-C-3%
Wapay ~f¥00-120- 245643
VIREH  §3.070-130- 213.8-11
ABZEYL 71.82C.108- 728-4.34
WAPAU~  61.560-120- 171-C27
(AZARL 57H00-100- 193-C-66
AZTHB 43/497- 81- 179-C-26
WarFH B0,545- A5. 1K -F«i
WEITG  40,506- 56 15702
WEZHN  25.886- 71. 123.0u17
weHde  2oge- 83 9Gc.1s
ZHXF  ToE86- 48 7a-0-30
whzvYa  fa35 8. srd. 7
WB2CHH  6789- 3l. 72.8-30
W2REDE &84 12 19C-2
Multi Single

WREHB (multiop}

L E60-220- 5D1-CAB

K2FT (+K2KA W2s NES, ORA)

waul ("‘WASKF% )135- S52-0-65
16%5,168-188- 372-C-88

Low Band

WIDRM/2 8514- 43- G6-B-3Q
WZFXN 960- 16 20-A- 2
High Band

K2ZSNK I07,250-125- 286-C-23%
H2JOC 96, 2088.115- " 27-C
wasuas D 12. 6l 164-C.12
W2PFQ #2.020- 83 130-B- EC!
WRBEL 16,800 56- 100G &

WAV
WROSL
WESTERN NEW YORK
fVBZLOF 100 1A8- ]3?-
WB2E KW 628
;:.ca!- HU
\VA.!LJJM
w2rH
VAZECK
wazcov
Multi Single

F2IGW (+WAPMBP!
507,276

High Band
WH2BLYI 278,5956-167.

169.092-194- 3
WEKIM 44,232~ 16
3

DELAWARE
wawn 2,876 bo-
Multi Single

10,368 48-
#04- 15

&2-

31-

WIINY [+W3L‘J RDéK 3NEZ)

32-Ce 5

B56.0.54
6645
19d.8.37

z

7A-B-24

244~ 693-C-80

Low Band
KINEZ
High Sand
WIDRD

aEH 13-
1242- 18-

WaEX  410,849-251
KEEE  sizdedazs:

Multi Single

KITGM [multlop
63,90

<157-

Multl-Mutt

18- &

d3A B
EASTERN PENNSYLVANIA
593. .38

S48-C-36

waw.JD (+K3IYUA WIHGN,
149, 660-485-2852-C.96

165 043 408-2009-C26
W3DHM +K3l DPQ JG LW

WAL 4
WAGM (multl

854061

Vi3F RY lsi*-l‘tﬂl O«!B HYZ, W3KFK,

W s L

a2
Waape iKai Y
W ey W
T120CC pBrs)

High Band

WIKY 29299107
WIEVW 56444 DE-
W3ICes 21063 B9
K3IZOL 4720- 480

MARYLAND = D.C,

WA
(=1V N

118-382- L543-Co9d

WS BL 1,348, 173-342-.‘;353-(:-8[}
998- G-30

CIEZT ‘579 227 568

e (wm!’-‘Eo.ow
3B6,276-333- 524

WIAZP 18&.364-150. 335-E-53
WIMFS 89604-114. 2826~
WAISkH Té3&p-117. 21e-Esn

A0V §9.RR8.112. 208-C-
Wi e e
KEJET  29.508. 75 138-B-20
L53IX0  27,851- 77- 121.E-53
ACIKMY 32,428- §9- 118.C- 3
KIAY 15,423- 53- 87-A-15
WBEAMN T 9435. 39- 55.8.18
WIFLM/3 sz16 3 H6C- e
WIML. 358. 4i-E.
WIKA faos. 210 HE 4
Multi Single
AﬁSGJDHWASV

WIGRF | Kubq

ODSFS
KIAVT (miitle

BAAVN)
10820 LPoR b
]
z'-zaz . 874c.60

26-23& S09-C-90

63 .30 =174- 514.C.82
A-Ba 7
49-C- B

WaAIUUG [multlop)
Wiz (wsTU R b 5','
QPprs;
Sa81s 45

Multi-Multl

W'iAlJ (*CX]. EH KBEST W3is s 0T

AZOIN ZHH, Wals HEY LUTA)

42,344.493-2096:C-5
AASNGS Wik BWE RRX,
WAIAFR, K48 CFEWVT,WISZR)
AR 002 37 B 19D 3.C.88
LULBARANG (+LUZDX,
WNIANE]
16 444-204- 517-C:74
WFA (+WAIEAS)
254,860-180- 472-C-
Low Band
WAGZG 29 970- 74 135-C20
ACOSTR/S |
14,850 55 Oy-A-14
WINJK/3  820- 1& 30-B- 4
High Band
WIEWL 114708121, 316.8.
$PwG Teraz-igi- lasc.ay
WIIPT  17180- 98- 110-B.13
WaFC oa0. 4o JEia
3HP 2583 71- AL-C- 5
W2ENS 1672 za- 280 5
3BY0 1820- 0. 27-A-14
WASNGL 1368 18- 34A. 5
WASTTA  11z2- 17. 226 9

WESTERN PENNSYLVANIA

WIVT  417,600-232« BOO-C-63
WLIECC/S 53,976 -L04- 173-A-17
WAIWT 21,546 63 114-C.12
Multi Single
HAMEL (*war' XF)
00-258= BO0G-75
WIKWH cmuliuop
149,205-145- 323467
Multi-Multi
ATV (+W3s AGH VW)
240,29 7-17% 463C-
Low Band
WAISWF  GYSD- 40- SEL §
High Band
wzplx 17,3234 54- LOt-B-18
N K 13,095- 45- 97.2-14
waaxos 1404- 18- 26.B. 4
4
ALABAMA
WAF AW /4
386,127-227« 567845
ADLTIG 21?,56 186 392543
WB4FZQ 48597 97- 167813
wdM Y80 2L 7
Low Band
KABYM 14,877 37 &7.Ca12
High Band
WALMIT  15,960- B6  95.C-13
GEORGIA
WALYM  343,710-291- §70:Cx
ACAWRY 189,024-179- 152-E85
W4KNW 137 676 143 308-C-20
KAEZ 94, gss 123~ 258.Cozd
\,qﬁﬁ?“.f‘}wzg%c?"' pey LrEee
.aQo - FOGi2l
Law Band
WAYWNX  177,750-158- 375-C-51
High Eand
WADXI  102,031-119. 28348
WHBEOPQR 49,128 892- 175-A-39
AD4BAL  4Q,077- 73- 183-C 28
WAPME 27,440- TE- 180.F.29
WaMak  9480- 45. 70.8.30
KENTUCKY
WBLOSS  48,872-104- 1:34:-
ADSRZIK 30 186- Fa- 120-C.¥:
Multl Singin
WRANTB (WAGUNJ,WBA0EM
oprs) 16,724-142- 274.C:67
High Band
WHEKTR  &5,825. 105- 207.B-24
WAALUNI 351. 13-4 2
NORTH CARGLIMNA
wwqﬁn 1:3.375~1 3. 378.CA2%
148- 1 1- 415-C-33
WBLZTS 10 395- S 63-C-18
H4LiwH 2- 3% 48.D- X
WANOS 1449- #l- 23B- &
High Sand
WALLINZE 26,937- 73- 123.B43

NORTHERN FLORIDA

WRAUZT 661,026-262- B4)-E-52
WB4UYD 131/805-145- 303-G-30
Multi Singls
AREUFW {m AMEK)
401-133- 309-C-65
Low Band
RevER 137728 Jo)c.
WALE 20,130- Bi- 1I6-C-17
High Bnm!
pagre 23s.mssi3s. Becat
WAWHK “70;512-103- 234.C-43
WAEEO 500- 54- " 50-A-40
SOUTH CAROLINA
WASEWX 168,744-178 316.C-48
High Band
WHANRI 128,383-136 337580
75, 6-C24
SOUTHERN FLORIDA
WRLPICW 318,228-218- 483-C-42
KEHRL 265282178 47h-c-8
ACL, —  1i9,286-141- g8a23
WBIOGW106,392-122- 286- 25
ACAWEG 26,125- 75 126-A-32
Mult! Single
WB4QNX (muitiop)
12,324~ 32- 79-G.18
Mult-Multl
AMALIR (KAGFG, Wds LBT LKG,
W Z, WBAs EJC HYN
oprs)  1,227,380-326-1255-C-96
Low Band

WEBAA 40,824~ B4- 162-C-22
High Band

ACAOEF 2168- 25- 4a-L-
ARLFYT 1620- L& 30-B- 9
TENNESSET
WBA4BFS 22%560-190- 398-C-48
WHAWFT 838 42- ¢3-8- 9
ABSWHE/S S292- 36- 49-B-15
Low sand
K4PR 3- L. G- 1
High Band
WAEFR tWAGCT DY)

12§,132 -124— 331045
WARKY  69,084-101- 228-C-40
RARTX 24 B 1B~ 1
VIRGINIA

KAVX  1.066.T79-287-1239-00-68

WAATLE S32,016-281- 704058
AL 79878200 G2aC0
WasaN 337 B a0s. 5 9643
WaZSH  227,430.190- 39%-E.38
waaivl 185282182, 153.0.48%
WAADUS 111,339-139- 267.E.
WAAFRJ  S9,456-138- 324
WHATBO B3,30£.113. 236.8-20
21,754-119- #pe.C.
SAIAT  G4,410- 95- FREC-3Y
WHEYPT 59,340- f2- 215-Ca3
HE 22,504, 9f. 184.50%
K&DTD  40D80- B9- 180644
WABM 31,008 P&- 136510
WVl FadlI- - 103884
4F 2iehe. Y6 loka- 8
PATMN 180 S5 07c.16
waKkMs  1zd3s. 35 7aE.i2
RAWWT 7850 43. 5I-B- 8
aNQY  fiEs- 58.6,
CELGM  5148- 35 A5A.
WAHVU 1550 22 7RO B

Muiti Single

WEMY A [+ K4ZRX WB4ABW

0-270- S6D- 53
WA4YEY (+WML‘.JK, KAJNM
WBAER

’422.400-220- 840-C.

tAult] Mult]
WdBVV FiUs ZDC BAGQT, WS

AV 1 KAGKD,
wmum KbélT whs:m

3,650,850-475-2562-C1-04
Law Band

WAQCW  26,550. F4- Il
WaUPJ 1;’368- 6l- 9

High Band

fiaanbe 3338005

21543-147-
32-132-
wApMYM 4

wWaww 1,?&5-
K4V
Kam1Y

WB4FiH

Ta. 36-
’-NA4B!SK # b

21 7-

E

ARKANSAS
WaslviDH189,435:173-
Multi Single

HSPRT (*WASIIS)
7,084.118-

365-F-11

248-C-40

Low Band
VIASRTG 136,852.137
High Sand
HASWMC 20,
LOUISIANA,

KEKLA 4
KEYMY 3

WWERT X 24
WAQAWFg
WsON

WSDR N

WAEWEY
Low Band
WEWML 105,846-118-

MISFISSIPRI

WBEHVY 159 I 317 1s
.vmua §4- 43-
0ed 4

N:w szlco

79545-106-
aEs RF :u'o?
bLyy) 13.43:-

HO RTHERN TEXAS

L4 .2 11- 4
Ry ,Es ?g; :
wWaKHR .
\’J!SQD .l
A
MuI!I-MuIH

WREQOOE imuitlop)
1,905%,030-366-2735-C-96

Law Mand

KAKS|  B6,526-114. RS3C-
HWASUCTS
56,349.107- 289.C.52
High Band
WEUTT 20,691 §7. 121.8-18
nKLAHOMA
WIJME 9,330 §7- 1A9-C48
PR o Ul
SOUTHERN TEXAS
KEPFL 7,340-501. #43-C-73
HRIZY T -230- g#::gn
WENMA,  324,612-213- 508.C.70
wEREes Hothy Sk
OEU 40/010-154. 3 5:&23
NGIWM 1089, go-14c- ¢ 11
KBTSQ  §1,182-103- 1 g..q.u
9.4¢ 24,840~ g - .ls B-33
SEP zg. 02+ 67 102-C-13
WSELM  T8;720- G2 1 -84
wasex)  Jazl. f; e
ACSOS) Tehs. 18- ien-
Loew Band
ADRSLZI 38 4 4B ]
High Band
KSBZL 1«97 z-!.u- 331-C-27 -
WAKTA 'q- 141-C-37
Naosn g o gl
Waozr  Toasa h TeaEl
weaev' 1850 fer 1EE7%
WERRX Es- G Sem- %




[

EAST BAY

KEUJS  5486,060-190- $55E. -
Muitl Single

NBNGG [HICEPJY]
B é ,540-235-1388-Cn80

AABYEF/${tWBEION
567,072-17

High Band
wBEBKN 6138~ 31-
LOS ANGELES

WeHX (WBEOLD op
754, sgz-zaa-ams-c 92

=107 480

&6--19

regc 43 B6D-
WeRiIY ?.1,312- 4H 143 C- 3
Multi Single

KGSKL. [+ KPGJO, WENHX,

1, WU:A356-233-1444-C 87
¥
HEELX( 9744-1!)4- 512-C-69
WAsMNBY (+W3
44H- 4. 224-C-HS

Law Band

W, L 92980 75 422037
WaREL 2,036 33 118:Cx 7

High Band
WBEPXP 652, 070-170 1357-1-6%
WeBYN 534 000- - 280-4-27
WhVPZ {WECFM ]
4!3- 46 BO-(-12
ALJKXJI/A 3580 44- 65
WER[IS -:406 34 53B- %
W BER 561- 21. 47-C. g

WSPGE 162- B 9B
WRANGE

WaYMY 13] 520 137~ 4

WgC .5 -1 1 5 245
ARGFIT 62,604 242-C-20
KeTXA 29,232 55- 166F-13
Low Band

X:1ak 322E- 2%- 433G
High Band

wWBEeWIW 16§30- 20- 25-8- &

SANTA BARBARA

WePRP 46,440- 86- 180-B-25

ALeLBP 27,336 68- 134-2.13
Mutt] single

WEUA 1+Wﬁ

43, 5&4—155- 403.F -

High Band

WASVYIK 115,878 59- 434-A-27
K&OW 641680- §6- 245-C-40

SANTA CLARA VALLEY

WeYK (WATMAX, opr.)
b26,888- 153-1232-C B0

WASMAS/S,
340,650-150- 757-C-60
KGER  203,049-120- 564C-36
ECEBIE 100206114- 293C.3
LT 38,200 B4 35082
WEYVK  76,860-105. 324.8-29
WABGFY (WHEEXW opr)
50.508 74 273C-13
WIGEL 47,848.100- 193-C-2
WeMUR  4e.380- 75- SOUG-2
KEQX 23386 gi- 123-E.
WEZX  LE.47S- B4, 115. .
KECN 18078 46 131-5-10
WEBJH 14274 39, 123807
wagias d91a. 3§-  87-C-
RLJ TE56. 29- BECoLE
Multl Stngle

WO KK [+W36D$

] na? 21.3 167 3-C-94
WBGKBK (+W ;
469, 959-24 L309--28

Multh-Mutti

WEPRA LUWLA R, WM

WGBS CEP I8V LEK WA BE Bl
709,236-198.1194-C.56

Luw Band

HEeMA 3909- 26~ LG 5
High Band

WHEY Y ).59,426—10 52128
waHxw 85,755 - 305-C-12
AABTKT 25372 !33- 147-3-
WEIY L 16,470- 55- 122-Cr2%
‘HGCLM 16,377 53- 1D3-E-21
WHISQ 1224- 17- 24-C- 2
SAN DIEGO

el 163,430-218- 473-C-37
WEBZE  149.445-136. J69-C-68
AW BA ST 93.500-130- 240.C-28
'WEJOT 93,495-115- 271-C-42
KELLE 82,992.132. 247-C-30
WBEMK  79,782-104- 256.C.
WhCHW 72.5?6-144— 168-842
N&MAR '. 34- Go- 233-L-10
WasUF 20 g 49- 140-8-
ACEKBD 34}, 3514
Multi-Muiti

WHONY (FWEMAR, WAYLICE
017 836-296-3272-C-08

l.aw Band
WAﬂOOL/G

g £5- 495-C-85
WeiTY El ,514- 91- 21&F-40

High Band

WABDNM .
5172 3- 531127

WHBLON 18,306 54- 113-C-10

WHEEF 15,729- 4u. 107525

weln dod0- 40- SD-C- &

SAN FRANCISCO

WEWE 46, 747.219- 271-8-40

thulth Single

WHEIP imultiop
187.4&2-123- 506-C-45

Low Band
Kal LM

2040 20~ 34-4- 4

SAN JOAGUIN VALLEY
KEaGE (VEIDXY apr.}

BIRA 192 9 1267.C-67
KeaD  R2d24. 71. #48.C.18
WEBVM 3334 22- “52-8-
Low Band

KeQHC
High Band

WEPXG 516,378-153-1125-C- 54
WBMAH 1260. 14 30C-

SACRAMENTO VALLEY

20,691- §7- 121-C-

KODR 138082117 382-C-40
WENKR 7839 39. T67.8- 9
High Band

WEEIL 5439- 37 A9-B-20
ATBKYA 2394 19- 3428- 3
KELLT/6 3 O -V
7

ARIZONA

WIAYY 18 .3

5,583-148- 418 3
WATHRE 75,492-108- 232-A.55
WIFLD 13 786- 52 1DI-A-XZ
High Band

WATNFH 233, §DH—L40- SBU-CHE
KINXH  153,738-117~ 438:.0.3%

IDAHO

WA TAXY
546,759-237- 76942

MONTANA

KIauy 35,964~ 74 162G
WAZOBEH 192- 8- Hrae 2

MEVADA
WTIUO 1488- 16~ 31-C.10
QREGOMN
WITML 56.544—J.Ig lm‘g-c-ﬁ%
AATIHN 145,431-113- 420055
WAIVY.S 225- 5 15.A- 8
WAIGLA 168 7 Btk 3
High Band
WBTABK 27T, 126-125- 73948
ATPEY 51,561, 51, 337.C.18
UTAH
KIOXB  142,485-115- 413-C-35
KR
194},2. 3»111 S01-C-20
WTHS 293 4. 1. 13B-G-21

WASHINGTON

WISFA K?‘VF’F oprg 3
3z 5-2 ?-1475—5-91
WIYTN ‘-’24 3 S42.F.76
WTW 81,3 4— 91~ 294-c-16
il

K?GEX 1,608- 61- 282-C-40
7DZ 59,116- 66- 257.C-22
wWract 38,118~ 55- 33]-C-44

WATURW 37,620« 44. ZB5.C-22
39,550 5?-
4,884 57-

3z
KIS 7350- 35~
KIRSE 98- G- 220 2

Multi Single

WAFZLC {multiop)
632,239-203 1071-(‘,—;5
KAMNTT (+WAIKK Q)
23,610- 195-1!‘.\66 c-a&
WTRM (+WERR
42,322-198- 913-Cr30
w:w n%gwn DM EKM

519,651-181- 957-C-94
KTICA (+TE XM
b 5l 1e esrcao
WHOAQ/T WWATUGY )

3 89 09048
WTYH (multicp)
49,24,

- 2. #28-3-
Low Band
KIRSG 41,153 59 Z0P-C-23
ADYEF 5 b P M -
High Band
WATLAG éxmsc apr,)
94. 719-C-29
AATCE 05,085 A4- 525-C.21
Y 1B3IE 23 142574
ety 15488 3]- 166-C- &
TAPN 1,445- 35 109C- 5
WATUQG  B100- 36  F5.-
TBQRG 2940- 20- 39-B-15
WYIEG 2793 19- 498 3
WIRVG 63 3 B i
WYOMING
WIINH B3,160-126- 220.C-37
8
MICHIGAN
KEYRV 322 147211 50%-c-48
WaTWA 290,595-208- 373-C.72
Kocvy isgloe gb- peCke
HEDDV 1252 52 o
acicLe 6327. 37 sicaas
Multi Single
WRENL. (WALOXS, WARPET /B8
LUK XN a
WEIA0eEs. varcas
Multi-Multi

KBIDE (+11MOLMBHLR,
WHBPIW
744,129:267~ $2Y-L-6Q
High Band
WENWD/E
7 E4-1 36 323-C-86

wWESRHJ 100,980-11 O C-
WABJUN 15,043

WBLE 14,382, 5]- 944:-18
OHIG
WABYWX o
413.2(}3-215- $49-C-G0
WBAFOS 232.200-200- 387G
wWalshll 213,675-178. 407-CAh%
WaBTJL 138,528.156- 296-9-30Q
AQEPTPR 115,773.149- 25948

WEZEQ  114,240.140- 272-L-30
WEMEL 90808111 27 3C-
RECXM  7ul0oa-L1a. 22h.coan
ADEHAN 74,838-123 -
WEnAE . G184 55- 172.6.38
ACSFJS  44019. 83- L61-C-
Wl 7,183~ 88. 1
WEYGR 35,154 93- 126-2:15
WEDWP 33,012 B4- 131-0-40
WABNYE 31,302 74- [31-C- &
KENXY  1dEAS- 11617
WBBVE éo42-

KPR 4593

Muttl Single

WBLT SNAILKU WEBEs IBZ INY
XS ZBF 5)
50,6 78-202- 463-C-6Hl
ABBIAY [¥ WABLXW, WRENZM
32,868 83 137-Ce3
i.ow Band

WaBXLF 213144-106- 42828
QCSBDW 9'3 G9-G-23

ey i R
High Band
WeswHs 47,638 62 153020
WEQEM  EO,032- 98-  7B-C-24
WECHA W3 0 e
WEVZE i309: 2. 30 4
KERYD 1832. 23 Z8.C- 6
WEST VIRGINIA
waM 398 il 12C- 3
High Band
AABVIO  §195- 35 59-EI0
®
ILLINGIS

KQHMB 1,008, 432«298-1128-(}’3-

KABGL, $4L.960-232- 63807
ADBU )
159,408-168- 3R4-F 55
WBDWQ 131.805 145- 303-C-18
ACEO 78,045-12]- 215-C-
wo IJM A5,364- 9D- 168-B-16
W?IVB 42,336~ 98- 144-C-16
KIGMT 17,280- 64- 90-C-12
WaCaN 14416 - 39-  BO-C-13
KaULY 4929. 31. 53-A-15
WoeLUDK 3428 36 &i-B- 4
WEIODR 3ezr- 3i- 39-C-I0
ABEIDVE J240- 30- 36-E- 8
HP 297- 9 11-A- B
Law Band
KapPy 33,228- 78 143.C-le
‘WeYH (WBBNPB DD?
Q- 120-E-20
High Band
WEIHAL 193,--g =178 TA6-L-48
WIWYE  130,650-138- J2LAC-BS
WIMLGE 128, S131- 319.C-45
WYY 75‘ 54-109- 232-C-34
WRACT /9 61,275 95 £15-C-47
\NQYRB 33 Os- T4 231.C-1§
NLR 44, - 90 166-C-19
WABVDL, 36,978 79- 186&.C-12
WBIGC! 2457~ 2i- 3J9-C-iD
REL 980. 16. 22:8-10
LK 192- & 8B 4
INDIANA
WAIBWY 477,000-250- 636-L-80
WEOCEP 118.9%0—140- 201-C-29
ST R i
Watiss 18 2 I®- 4
BAultd-Multi

WAINEM (+KEOTEWAS RILWEDS
BPG LTV WERCYQ
GEF-ZET- 7BY-C06
WaTQA tmuiticn
204,136.-1568- 339-C-47

L.ow Band
KOUWA 49,248 9o 171-C-30
High Band
KICLO 19,4683 50- 13}-C.18
KQ%DF 1E,300- Gi- 100-G-14
WBIRFK 310- 13- 1#-B- 4
WISCOMNSIN
Low Band
WRIMOG 16,800- bH&- 100-C-20
High Band
WeGIL 34,293 71- 161- -
L)
COLORADD
HWABCYS (WBRDHY opr,)
8526,008-25- -1034-(:-85
WRPAY 13,860 66 84.C-1
High Band
WMWMT/@
WO12-151. 604-C-44
WBNKN 242 ?20—130- 81834
g 44- 94. 192-3-49
Wl 1 109- 83 141.C-22
SPPM 4304- 43 F6-A-13
IOWA
ACAFHE 168,01&-156- 399-C-41
WARNAS 36,498 77- 158-C-34
WOMIN 32,964 Hg- 134.C.22
WA Y 1071- 17 21-B- 4
ADREGA B1& 16~ LP-B- 6
Muiti singhe

WHFLO \'FKGFLV.wﬂ LBs MUM}
473, 3ue-873- H10-C-88
[N T XY [multlopé
108 234.C-38

Luow Band

WEPRY 3960- 30-  Ad-A-
ARIVDIR 3444 28- 41-C- 7
WaMoQ 1482. 19 26:G- 3
High Band

WREHOG 132,132- 144 30843
AA WCR 56,768-104- 214.8.24

g ML, G8 34-4-164- 157.C-40
WEBRF HH dg 15- a9-G- 9
wn 1] 28G4- 2; 46-B- 9
WARH I 1545- 27- 45-A. B
ACRHUP L00- 200G ¥

KANSAS

WARAGN B4,240-117- 24055
ACAIUR - 56,462-106- 208-C-17
WARGSG 30,977 BY- (57-C-22

High Band

ALY L 16,0800 BOs  3H-Ba
NAPDOI 10,224 48 11-A-1%
MINNESOT A,
WACGUIH/G
412,655-239- ¥15.C-65
WwWaLP 11088 3B 77-C-30
MuH| Single
WEBRANT [multiop)
507,090-1'?? 490--456
High Band
waHwW 48,111- 79- 203-C-
MISSC)URI
PAD 302,382-214- 871-C-60
wai £3,538.117. 238.C.37
WA FBQ 12,01 $— SR §9A.22
wedre 7o86- 42- &1-4.30
apave  oafl 35 P2EG
ABPFLM/D 3528 28. 32:A. 9
Muiti Single
KEALY (multion]
#8,340.120- 21%-C-40
MNEBRASKA
WA, ZPM 25 56p- 21- J20L-30
HRsSL 15,3d4. 6% 164.8.23
Hiqh Band
YREKR 22,815 63- 117.5-32

K AVa/g 13,310 53

HORTH DAKOTA
ADPWWR IR

115,020-135- 284-F-8Q
S0UTH DAKOTA
WARICEX 381,936-21 8- $34-C-u2
High Band
W BOMNL

201,600-14D- 43G-C-

CANADA

MaRITIME
Lew Band
ELER
High Band

VEiF\NH 11},%&- %» 1

13%0- 18-

QUEBREC
VEZAYU 147 822-142- 347-CT0
Lew Band

RI2AHI 5408- 34- 53-C. 7
ANTARIC

VEIMY 29184 64 15TC-30
Tow Band

VEZENM 34,263 81. 121.C.
VEISBN 21120 55 L 2B-E-52
VE3SAKG $64- 27 A4-C- S
High Band

KRR B9ID- 46- 6H-R-
VEIAEJ 2478~ 25- 313-B-10
MANITORA

‘«T&-*RP 17,271 57+ 1O1- 37
VR 14,B50- 4%. 90433
SASKATCHEWAN

VEHRA 57 Btk 94 205.C.

Mult: single
VEBNN [T VESS X MW QA XU}
56,856-103- 184-C.

High Bang
VESTT 1125 15- 25-A- 9
ALBERTA
Multl Siagle
VESVM (HVEGL U}
11,040- 346- B0-B-88
#igh Band
VESWX 1630- 17« 30-B17

BRITISH COLUMBIA

VEFEL 1-5&51; 12y: ar6-C-66
SITAEG 143.E.17
Muits Single

VETRGK [+Vl‘.?$ BLU CQR CaY)
93,432- 68~ 4BEA-

Low #and
WASGUKAEY )
1482- 13 38-A-15
High Band
VI TDEW 98T 28 LI9.C20
NORTHWEST TERRITORIES
VEBRO 3562 27 G418
DX Cw
Africa
BOTSWANA
AZENN [SMACHH opr)
43,020, 2391
CAMARY ISLANDS
Low Band
T EAUBF G318 26 81.4.
LIBERIA
EL2T  L,177,920-152-2045.C-82

Low Band
EL2X 57,102 B 307-C- 8
IVORY COAST

TU2GI 107,534 B7- £12-B-
RHODESIA

High Band

ZE4JS 30,624 44 Z232-A-
SOUTH AFRICA

ZSEENF [5M4CNN opr)
G 6D4- T4 FH2-A.

MAURITANIA

5Ts0) 245,421-111- 737-8-20
Asia

MACAD

GCR9AS 16,048 27« 208-B-
iarAN

SAZIW  6E4,534-138-1581-C-69

JE1SSE 335,175 109 1025-B8-
JI\JGG 21R.268- BAG-B-60
JAIGA:{( 148.428- 4- 5R89-4A.37

*1,154-
JagCHL  51,813-

iP5 a4,541-
JATCPW 32,895
Tazdd 31,122. 2
IATRAD 3583
JASSW . 2SI8T 47. 207-8-
Jadadn 26,00
HABLX 75,956 42.
JAMEHG  23,940-
IREEPV 21840
JATEXK (KBHVT opr)

19,932- 1%

JAlcsE 19,865 17
JATLRH 18684 i7
IATMLG  1T.842- 3E- 183815
JA3AAM 13,358 33 1355148
Id¥BRG 130463 29 148.C.
JAaLWE 17872 3 132-B-10
JRBUYF 11350~ 25- [SD-A-35
JAlBNw  4B14- 26 [13-C
TRYREM 564 B 119-Chlz
TR2BSR Jp11- 19 123-8.13
IRIEFY 4840- 30- 7 §
JASGLT 52258- 35 B3A-18
JHZBOF 4368 16 3
hIARw  1Dap- 18- -
IFII0 2940- 14- o
14 1As 2736- 16~ [
IFLTOC 1za7. 1
IA5HYF 118g. 5. A
ITRICHX 918 6 BluA12
JHIKWG 782 B. 33A- 7
Ay 735. 8- 30-B-

STC 186 4. 13-
AN 120- 5 HeAs

Muiti $ingle

JASYRA WH1GLID, JH2E FKX 5G
JBIVEN, JAQs GLL DZS GO

nprs,
prel 5 448-114-1370-C-
vas‘u. uslﬁ-su.mzxnw
op

ApJC)
1 .59!- 91- 8N3-C-19
1AFYAF tmult;oo]
GH%. 65 F83-A30
JalvYHA (munlng)
bl Jhy-C-

KAZUSF (fMEWF]
3 51- 371 C 25
JATYAA lJHi’DV)( JFH $ KP
KEL LMU LU
&-A-38

32,4 2- A4 Z4
ApgrRe tJAJUDC. JASREU,
JE 3 ¥, JH 38 AU HBF KW Q
PL.E r;pls)
28,626- 38 259-4.31
JAZEHX 1+1R2s AD EMP JEM
JHZRAQ, IRZAAZ)
282- & 498
MueltMultE

JAJY.&(F‘ fJA4 TNV, JMXQ
ATOEW Imal, JalTal,
JEIMSB O

5

5 280~ B0 B22-8-64
SAsy s (JH3HBRW,JAIL0G,
JASHMHM, JAQ(JZ{’G oprsl

10,08 112-8-20
JH2ZIR (mulllnp&
19« 25:A.
Laow Band
JAIMCA 54,980 87- 380-C-2%
3K B4-B-3
89
-3
1

JAIPCY 10%,139- 57 BOG-B-25
IHiaGo 71,232 5% astgal
IAIEMX  6B,E74« 53 433-B-19
1BIEIV 32,982 46- 239-C-6D
1GIEEE 20,585 35. 1§7-B-12
JHIMTR  19/9D- 34- [95-B-20
IABJBK 1432 32 192-A-R0
salwwo 17.01p- 35- 182-8-10
R1HJS 15,081 29- 1738 9
JaiMyl 13,158 34- 129-B-24
95V I28hS5. 37. 155.8-
JRTFVW 10218 2§ 1312 %
JHgEBA  10,140. 26 130-8.20
IRSET 9oyl 31 1078
JA3LTR 9308 2T- lleA1T

*]
’i
1

P

=
J
n
2
o



JEFEEY 8. 24 104 -
JA2E0G  6852. 24-  Ql-A-
JASSLF  4sG- 20- 7.8
1a4A 546 14 63812
iale l6- 18- dE-A-
Tadax 1242- "9 26a- 3
IETWIH 8H3. 4. 37.B.
JHIEIA ai8. 7. 3eA0

1AL 630- 5 426
IEIMWE 570. 5. iBA- 3
1A3UDP 350. H. 3pA.
IB1AAT 338 7. Ye
JAZEQE 2l Ge
IAIMFE 84 4-
JEIBQE e 1
ASIATIC REE.S.R.
URAGHAN

364 88- 562-A-

UAGEAS u.z g - Hae
1K 31- )21

CA
uhgar  thae fk MR
Multl Single

UKOLAB (UAGS, LH NR M,

Hwds, LT NE on
34— H3- 966-5-

LIK9A AN mu tio(ﬁ}“m_ 6308
UKBZAF imuhi ) - neta.

kd
lJKUl;AA I‘.UAHS. EH FBE FBX

4-8-~
LJKB?AD (UAQI DDY ODW apu

11,934 J4- 117-B-
LJKBODO (UAGI CAT OAG
00,836 FE- 129-8
UKB(]:BG (RS cel oEF
5733 21 96-A-
Law Band
UAgIAP 1485 5. 54-A.
LA 1294 & S4B
High Sand
MAIKAH 38.958- 43- 30Z2-A-
Uagact 17,86t 39- 151-A.
UsgsALl 15168 32- 158-8-
UadaG 10,692 323- 108-5.
UASHAV 2580 26 119-A-
UASGBO VH14- ¥7-  na-R
UDSNN 3?62-. Ede B7T-Ha
URIFDW 2376 22-  JBeA-
LiasgL.BmM G844 13- 1;:2-
LagsGL I60 8- 7 -
TURKEY
Low Band
TALZE 10B0- Q- J6-Ba10
ISRAEL

AMAMT (WB2GSW opr)
1,31%-.49- 213-B-20

WEST MALAYSIA

IM2FIC 2180- 16= 454
Europe

PSRTUGAL

CT4BM 42,432 GR- 208-8- 9
CT1IOY 8316 42- Bé-Bn T

FED. REPUBLIC OF GERMANY

DKAB ;54,sg 93 554- -
RDKGEF 4%- 132-B-
DLIGN ,551- 39- 133
BrEMs il i 133
DK7GL {735 29- “3ha.
Multi Single

DK%TU [DKIPD DKSGE,

0,810.154-1758-C-
DL??Q tDl.Ts B BN QU

542,935-143-1552-C-

Law Band
BJZYE B0 8 20B-
High Band
piels. 55-1998-B~
OR3G . 54" 870-B-
LJJQON H1- Fh54ula
OL2HG 51. 1938-
DL1YA 33 192-A-
o 36- 2085~
LNIYH 36 T4B-B.
DUINX 7. 9
DLATH 33 154-B-
BREB] - 1208
DKaKC 20- 52.B.

GERMAN DEM. REPUBLIC

DM3YEF 97,2 & 377-An
oMSSDL, 1770 8. 119-8.
DMZEXE 16! 1zg.p-
MIBE n,ag - 41- T4Taae
Buam e 4 om
DMEcEw  Leed 35 A
DMZOZE 3213 @l- SI.A-
Law Band
DMZFOM 2160 15- 56-A-
OMZFOL  1648- 15- 37. -
High Band
DM2CYE 14,4712~ 36- 134-A-
DM2CPE 11160 33- 120-A-
e 4996~ 26- 119.b-
G656 22 1018
BMATE {DM4WFF oznr] 101

DM2CEBO .»'100- 20 90-A-

OM2FBM 4392 4. 61-8-
DM2ZBLE 4200- 20-  FO-A-

AL 3009- 17- 59.8-
LDM2CUd D40 14 Foa-

2] W52 12- St-pe
LIM2C XD 280 B 20-A-
DM3Y L 231- V- 11-A.
DM5YVL, 162- &  9B-
oDM2a0H 3« 1- B -
SPAIN

EAZIA 1,405,026-177.2046.C-
EAZCR | 40,366 59
Ea¥cp isi0. 22 “BaA.

9 HO5T=

High Band
ER4ABV 34,731 51- 22¥-A-

REPUBLIC OF IRELAND

(AL 297,442-107. BOZ-A-20
El13CP 4182- 26- 7o
FRANCE

EEvl  549,108-146-2208.a42
=S N 237,540-107- 740-B-18
“SHEE 62,139 77- 269-A-
FGCZL 58,653 57. 343-A-
aBB 25,092- 51. 1g4a.
Facgr 1638- 14- 3 -
Low Sand

FazF 60,512 56- 359-5-
High Band

FSBFN  G3.054- 62- 339-A- §

FEDNR Z4,840- 44~ 180-A-28
ENGLAND

GIEXE 1,082,730-170-212 3-A-
SABUE 1,07 1,180-)65-3 1 64-8.72
GAMXT TY76,533- 1631997 -A-67
G2GT  350,052-124- 94).A-
Gitas  z8540-192- 740-na6
GIESE  242,757-111- 729-A-
G534 57,720 74 230-A
GIKSH 50544 72 234-8-20
EEL N 7920- 2B " 35-n
Low Band

G2RO 68,352 €4~ 356528
FIXVY  61,596- §9. 348-8-17
BIZAW 16,605~ 35- 150-4.10
Higt Band

GIGRW 126,084 -

78-,553-A
GITXFE 68826 47-'486-A-24
SIYBH  6u85Z el 3 s
GENK 0~ 2%5- 108-A.

e
NORTHERN {SLAND
GIFEX  155,325- 95. 545.4-
GIIOLJ 42430 4%- 290023
SCOTLAND
taw Band
GMERV
High Band
GMAASY G0,534- 59- J42.A-
WALES
GW3INW 38,415~ 65- 197-A-
High Band
GWACXM 16,038 33- 162-4-15
HUNGARY

HABMED 63,516 6F- 3ig-a-2
HABMO 32,463~ 54- 20
HalzpD 14,742 43- 31

Muiti Single

HGEBU {HABS D U VL, op#
7, 747-15
I-LADKLE CHAﬂS MK M.I LO LM

[<3=144]
050,208.-167~- 1298—3—96
HaAalKSA (HALS TF 5V TO r3)
o, 441—127 1261 B 1)
HASKDQ [HA5s 15 i aprs)
parraee Tty
HA 3K cHAhs ad HE, HAZRM
PPrSh 345 000-125- Q20-B-96
HAEKCH tmultln
-101- H49-B-06

HABKVG multlom
LA00-100- $18-8-63
HASKOV {mUltion)
& BY- J26-E-
HASKOL (n‘luitlo;)
a7 . 2758

HAS#ID (mumom
4= £6- BIB-A-22

HABKWG {mu ﬂon] .
0, 925-" 45~ 155-8.32
HASKAS (miltiop)
582. 32 To-A-16
HAIKGE (mult Iog
28~

15,120- 40- 126-A~

1-A, 36
T-A-2%

612
Low Band
HagMM 1092- 13- 28-A- &
High Band
HATMC 74,480 58- 365-A-28
IASHA ;13, H08- 59- 304-A.15
HABVY J8.900- 43- i50.8- 5
HABKLF 4,332- 1. 1s4-B-10
S.JK 038- 23- 102-H
HAPIG 924- 11- ZE-B-

SWITZERLAND
HBQAGH 27,024 52« 181-A-

Low &
HBQKC

High Band

HBIDX 123438 7

HBR9AYZ 29.4664- 4B— 206-

LIECHTENSTEIN

Multi Singla

DKENJJHBQ {+TI9ME, mam
3,728.152-1315

HEgAN (Has’ S ALA AL aprs)
865153 1235-8-

23,140- 45- 164-8-

TALY

4 31- 518-8-
& 72- 551-C-30
IBRHZ 6- 73 294-B-15

Mult] Single

1IGNG +I3AW
! 1,051, 3“%465-2124-3-?3

Law Band

isBQt 212,400- 75- 944-C

NORWAY
High Band
. 1894,400- 4= FODB.
TASEn  'ahesE i B
CAZq S 28 e
ZE 3094 21  58-A.
LAZYT 12 2 B
HULQARTA
a.zn-ck $5,020- 70- 185-B-
CEIRAR 1338% 41 QR
LZEES 452 - 47
Muki Single
LZIKDP (multlop)
5,678-106- 538-8-
High Band
LIRS 1089 11« 33-6-
.Z3KBA Sip- 10~ 1F-A-
LXIKOE 198- 6- 11.B.
AUSTRIA
Lew Band
OESKE 37,047« §3- 233-D-
Pt AL S o 5
FINLAND
Low Band
OH3PE 2496 16 32.C
High 8and
QH#LLU 48,750- 80- 325-0-
OHEKN 47,124 34. 387-C-
OHPBIH 30918 43. 2E5.C-
QH2ZBAH 28,B42- 46. 209-L.
QHEOB  28014- 46- 203-B-
OHeMM BA0. 33. 160
GHYPP 746~ 57- 1d-
CIH&JW 612- 36 BY-G-
QHGLIM 7355 29.  85-B-
DHZBMG  2295. 13- 51-8-
OHzZECD 800 18- 203
OHTSC 189 7. G-B 2
CEZRECHOSLOVAKIA
CK 1 ALW 687,648:152-1504-4
OKZBLG 158,772-10]- 324-B-50'
SKININ "4 1,350 "52- 265a-
32,745~ 3@- Tgi-a.
QK2BW| 25530 45- 5
GK25GwW  15505- 38- 13p-A-
ORIKCL  {406%- 43- 109-g-
QKICIU 8217- 33 R3.A.
OK3KEDQ  7725- 25 103-A-
K2 GifH. 27. 75-A-
QKIFBH 5628- 28- 201-8-
K18 2095~ 2i-  65.A-
OKIYOV 3363 (8 594
OKIVE 1353 11 4l-a-
CKIMWN  830- 1g- 2&-A&-
OK2PAW 459- % 17.A-
Mult] Singla

CIKI K'S()fﬂSOKls ASYU ADH Ad]
9 Bl 141-1418-8-89

59
GHIKFF (mu]
I 435 11?-

OK3IKAP (mui
Bes 2

ORIKOK (on‘qs MF M5S

ORIEY ?6,3 48
OKIKFO  13,965- 35-
ORIRMW (multlop)

1380-"18-

Law Band
QKI1FCW 30,282 49-
OKIMPK 22,808 48.
ORIDIM  22,176- 42.
OKIMSP 16,422 34-
QKIMIZ ~ a3d- 19-
OKIMEP 1234 17-
O 1AEH 561- 11-
1M Z 276- 5.
DK 2EQL 216.  é-
QKIIAS 72 4
OHICIK TR 4
QK2PGU 23 3
High Band
OKITA 150,780 75-
GRIEA  111,735- gB-
DR2QN 73,566~ 57
QKICEE 69,174- 63-
OKZKR_ 65,493 57-
FAR 53,361- 4
QKITW 51,423 63-
OKRIKRT 25,966~ 27-
OKIDVK 37,026 51-
O 25,578 42-
QKIDKR i52- az-
FAM 470z 3.
ORIOWA 9244 22-
188 BdsY- 27.
CRASPS T046- 28+
QRIVK 5850~ 25-
HI1JRW 3220 0
20 5175 25
OKITHEC 3723 17
2 it
OKZPOZ ga?% &
OKLJHR -
KIBT 2730- 14-
QK1ALE 2082 I4.
OKZSMGO  14B8. 16-
GIGZZY 200-
OK2BDH HO0- 8-
CHITEY 360-  B-
OR2eL. 342 &
DH2PFW 231-
aK1AWH 114 &
BKIKZ T2 &
BELGIUM
ONAXG 208,926 196
ONEVE 0484 76
High Band
ONEZW 10,583~ 31-
DENMARK
QELLG 85,800- 54-

OZIW 26,928 4B~
QE4Hw 4874. 20.

QZIB0 a664- 38-

High Band

Q2EXT 81,954 50-
65,900 §

0-
t::aNu 834 22-
(13

685-8-
318-B-
185-B-

-
[~

G578
3634-30

117~

NETHERLANDS

PARES  119,328- H5- 4528
Pﬁug oL TEETS-

5- 71- 3054 7
PARALIRW  53,46D- g0- 237-A.

PR LTy

ti Tau

au527. T 1)1-#.-40
11,088- 44- B4~
4928, 32 33
Hiwh Band
AGKEE 74,028 38 I02A1%
Jida. 42 1444
PRSWHR  3300- 52. 0. -
PAEGIG/A 1326 1.
SWEDEN
SMBAOE 334,182-177- 952-H-40
SNMIRTE BNETE g
Multl Single

GK?(‘E SM'H FlN DXX EBGC ECM
EGQL FJE FUE GAB GBM GUR

Sprs) #47,256-104-1114.C-
Low Band
SMeDGAR 360- 8- 15-8-
High Band
SMZERM

96,876- 82~ Sgl-B-l'!

SMBJ 120 &=
SMSCAK 27 3
POLAND

.-.P?(‘TY 104,796 B2- 426-A~
SPIALY  50,382. 54- 311-B-
SBZEAP 22500 41- 183-A-
SPB@%VI 22,13%- 37- 1574,
SPOCHL 13,899 41- 1134
SPORCE 3564 18- G5
sPaFLa 2848 lé- Hl-A-11
sSPgZU #331- 21- 37-pa-
SPEFER FED- 10-  PS-A-
Multh Singla

aPﬁKEY 555'53 RM, 5Pus BAL

1CA o
209,550-110- 635-B-
SPOKRT (&Pss HMF zw m!‘:rs&

SPAPDF C+SP9FU\“)

9148- 24 TBA-
L.ow Band
SPHGH 2193 1r- 43-B-
BR3P I386 14 33-A-
SPHM. 627- 1l 19-B-
SHIHWN 487. 9- 2L.A-
SPEIGE 273 T La-As
SPhIXT & 3 BB
High Band
4P7ID 21,294- 39. 182.8-
SPRAGL  14.870- 185-A-
SP2AFGO 16,126 34- 158.A.
3G 15,300 34- ;5 -
SPEGLUYV  10,873- 37-  9%-A.
SPREBH L0 2¥- L10-M-
SPSFLA w40~ 24 O%.An
IEPK 4430~ 21=  Fil -
SPAFXM/E 3375~ 1h- /5. -
SPEKLS 2800« 16 SO-A-
SPALMH Z37% 13- 61 -
SPSGOL 20458 14 49-A-
SPZRIK 2053 18- 3k-B-
SPOMGY 1521- 13- 3%-A.
SeaHC il1o- 1o 27¥-8-
EKY 66- 14. 23-B-
SPYZE 25~ 11- Z2E-A.
SPTEdS Th- 9. 2HeAs
SPEAFL E, 18-5-
secus 25 9. LA~
o
r
12 & 10-B-
GREECE
SVERWEE 5220- 29- KO-F-28

EUROFEAN RUSSIAN ULE.F.R.
UWEMP  28,710- 58- 165-A-
Muit] Singls
UK&sLAZ ol
%mu Ql?ﬁ- 122-g-
LKIACR [muitlon)

Q- 50~ 225-8-
UKINAA (multlon]

47- 179-8-
VKAAAK (mul tlc}‘pj
16,275- 31 176-8-
High !lnd
B2,928- 51. G42-8-
31,995- 45.
14 208- a7~ {288
P [224. 12 E:
UKITAR g 12-
UAa3iac P & &0
KALININGRADSK
Hlgh Band
s 2ep 45,0568. 57= 30%.B-
WHITE RS.S.R.
Multi Singla
UKCIWAM {multiop)
34~ 113-A.
LIKZABC (mu tlog)
3340- 2
High Band
UCZWAN 19¥72- 38- 173-A-
HCZAAG  §132- 28.
ve2LAas #4599 21-
UC2AaRK 3450- 23-
LIC2A 3306- 19-
CHA 2R %4 11.
UKRAINE

UBSOWY 13,038 41- 1068
UTSLE Th5a- 34

uBssKAaM
Muilti Single

UKSMAF (UBS! MAK MDC,
U¥YsLK o
T8 szmo-mo- 685-8-
UKSJASL [multiop
4 374- 7. AD&-EB-
KEIAA (mul'tlnp}
57 248-8-
UKSFAD gmumon)
48- 129.8-

UKSQBE (multlag) 598

D36 22-  SG-A-

Low Mand

IIBSZAT 18,226 38- 159-A-
B5EFA 21365- 13- 35-B-

High Band
uaswcr. 4,392, 44~ 306-B-

& 26~ 131-B-
BEFED 62 21- 74
UBS t’:K 2060« 17- 8Q-A-
LIgs 1308 1§- 29-8.
REORGIA
UFBCX 2394 18- J2-A-
KATZAKH
High Band
ULTGAR 1134- 14 21-B-
MULDAVIA
UGBGR 4212- 27~ H2-B-
LITHUANIA
upzeAR 33,817- 57- 227.-B.
iP2BAL ;1,808 32« 13%.E-

Mult] Single
%284&5 {UP2s PAY PAD

133210311 37-B-8(
UK2PBR mur’no
NS s rzse-
UKZPAT {mu(’ua
07% 27- 112.8-

gg- 14- 43-

High Band
UPRBBF
UP2NX
LATVIA

Mutt! Single

LK2GKW (multiop)
3,025 99.1225-8-

UK2GAY gudzs 0, Bl W opea)
25,000- 5

Law Band

UGIGES  #%3- 7o 1%-A.
High Eand

UQZGDR 46,092- 46 334-B-
ESTOMIA

High Band

URZOD 78,833 43 222.8.

URZRS {047, 18- “71E.
ROMANIA

Y200 14,508 39« 1F4-B-
YOSAVM/S

in2l2- 3. 452.A-
YOREEST 1782 18- 3IA-
Low Band
Yo BA32- 23. 128-A=
'usa'é'? 3840~ 16 GO:A-
WOIAWD 2160 1§ 40-A-
¥i32BON 458 9- (F-a.
High Band
TOSKET 47,
YO8KAE 41,
OSKAD 23.7
VORBEQ
YO6LG
YUGOSLAVIA
Multl Single

YUBEY SfVUJEIO}

93,71 4-182-2058-C-
¥rACD mu Lo
57 1995—]62 -1786:-8-

YU2CBM (multi
454,727-149-1241-C-42

YUWAEIC (multl ’PSJ e
Low Band

YUIZV  195,220. £0. 218-B.38
High Band
WUIBGD 484,800-101-1600-B-39
YULAEL 173,259- 2 IRTEY R4
VUTEF® eegeg 1 nek
73 A T

YLIANG
GIBRALTAR
ZR2DM (KICBZE
¢ %78,12
LT.UL. GENEVA
High Band
SUHTU (KAGTS op
i SE95- 24-

f?l- AT5-A-32

3B

North America

HAHAMAS
WALIW/CE 600 BA
w’mnm;c" y 50-A-12
116,358 g 451.8- 4
KEOJ/CBA 12,987 55 117-a- 3
ST. MERRE & MIGUELON ISL.
FPSER  46E,080-145-1076-A-
BOMINICAN REPUBLIC
Low Bind

HIBEVA 23,088 39- 274-A-11




PANAMA

HP1AC 304,560-135- 752-A-
ALASKA

KL7HRP 395,694-114-1157-0-80
AI.J'IDH 3577660-117.1015-C.32
ALTH 317,190- 97-1090-C-22
.‘\LTEWA &1 425- 61~ 281-8-10
High Band

KLTHDX 24,753- 37- 223-C- 4

PUERTO RICG

KP4EAJ
1,852,687-263-4883-C-09
KPSERI
3,495,270-263-4430-C-59

Low Band

AJSEAS 651,000-123-1750-C-3B
VIRGIN ISLANDS

KV41Q 1,626,888-212-2568-B-50
GREENLAND

Low Band
QXNIRA
High Band

oX3aB 307,317 849-1131-A-
OX30A 104,328- 72- 483-B-

SINT MAARTEN
Multl Single
PJECO (WIYE KiLPA K1OQV
WAZAL) ;

,989 56-228-2909-C-45
QUATEMALA

VEZAQS/TG
AR rgﬁﬂ 776-123~ 704-B-

COSTA RICA

TI2WX 1,004,892-196-1709-A~
ROMINICA

Mult) Singte

VP2DE (FG?AN FEBBJ abrs)
99,212-147-1132-A~

30,528~ 48- 212-A-

GRENADA

VPG leMYA apry
2,131,874-234-3037-8-42

ST, KITTS

VPZKR ($VP2s KA KF KK;(N]
,183,678:178-2217.8-

MONTSERRAT

VRZMOC {K2JOC, apy.
2,139,d00-250-2852-C-35

High Band
VPEMB 17,535- 35- 167-A-12

TURKS k CAICOS ISLANDS

WYPSDF 528 11~
MEXICO

KEIMX 870,870-182-1595-B-
KEIFL 387,288-13%- 978-B-42

NICARAGUA

¥YMNIFWN 48,600- 74%- 2i6-B- 9
CAYMAN ISLANDS

Multi Single

ZF1AL (KaSHDB WA4QSVE WEBATAF
nprs)  2,100,636-236-2967-C-48

JAMAICA
Ruiti Single
GYSED (+5“(5FEI
63,025 &Y- 255-B-31
BARBADOS
Muiti Single
&PgHN (W 5 QIR OXN oprs
,145,664-202-1836-8-28

Qceanta

TONGA ISLANDS

AUSNN (WBTABK apr)
23,664-154- 917-A-

REPUBLIC OF NAURU

Multi Single

CZINI (Wis KG DOD;
428,904-144- 966-3-

PHILIPPINE ISLANDS

DUSEG 2124 12-

GUAM

KI38JAR  79,296- 64- 413-F-

Low Band

KGEFY 54,i52- 48- 383-C-11

HAWAIL

KHEG  2,912,488-248-337 775
KHBCF 1.509 1089-211-2542.C-63

1.4?9,816-221-2232-&-

KAVWI/KHE

11%,341. 81 487544
Low Band
KHGJAC 186,732~ 81- 6B&E-10,
AHGHSW 167,9#70-110- 509-A-20
KHEHNT ~16.473- 33- 148-A- 8
High Band
AHBLIA  88,366- T4- 393-B-16

AUSTRALIA

VR2GW 354,146-137- BBE-A.YS
VIKICM 65.024- B84- 282-A-14

Low Band
VKZAR 289,170- 90-1071-A-30

16-A- 3

59-8C-10

VHIMR 229,548- 94- 314-A-
V3G 151:5541 87 531-A-24
VHZAYD 27,993- 43~ 217-A.11
vein, e g o
VKSEA 1§t g‘- 9-A- ]
LORD HOWE ISLAND
VR200/LH

71,928~ 74- 324-A-
INDONESIA
High Band
YRIAEX 693 i1- 21-B-

NEW ZEALAMND

ZL3IGG  705,936-191-1232-A~30
It 1AFW 462, y304-152.101 4-2-83
Low Band

ZIL1IAMO 184,320- 96- 640-B-
F111 ISLANDS

Multi Single

JDZKG [WEs KG DOD}
431,496-156- 922-8-

South America

BROLIVIA

CPLEL/E
141,300-100~ 471-C-12

ECUADOR
High Band
HCEFE,JHCI
30,318 §2- 183-C- §
ANTARCTICA

KE4AAL (WEBKIL, 0pF.)
1,256,640°1 87-3240-C-

ARGENTINA
LUBEF | 202,088.201-1496-5-91
LUSSVO/

Se8,045.162 Bl4B-

PERU
DABY 151,506-114~ 443-A-20

NETHERLANDS ANTILLES
2vD 3,.702,105-277-4455-C-62

PJ:
PIa3T (wigid
gl B'q RELS Fo0-zazp-c-2

BRAZIL,

PY1HOA 514,859-161-1273-0-41
PYLINEW 505, 1812.163-1102-8-35
PYISR 436, 13? 21062-8-
rale 4- 23 116-A- 3
Low Band

PYEAVY  4950- 25- 66-B-
SURINAM

PZIDR (W3GXF,0Dr,
BRI 9157'&-51?3-1107-:‘»14

VENEZUELA

YVIH VES ar
at 924 % 320 11-1541-3-35

l.ow Band

YviTO

High Band

YWI0B 453,252-107-1412-p-40

TRINIDAD & TOBAGO

9Y4AC {VETBIC
548,240

DX PHONE

Africa

LIBERIA

EL2T  1,844,520-120-3236-C-50
High Band

EheX 3ap, ?20—106-1040—(‘.‘,13
£Lau 31,644 36 293
SOUTH AFRICA

Law Band

ZS560W  155,556- &7~ H596-8-16
MAURITILS

High Band

mecv 3027 19-
MAURITANIA

High Band

515CS 134,853 T9- 569-B-12
SENEGAL

EWSFP 2,773,713-2287-4073-C-

Asia
MACAQ
High Band
CRIAJ 2652- 4
KOREA

High Band

HM2JIN 360-
JAPAN
JA 2w
JATG

126,795~ 7% 537-C-15

161) 1135-B.22

rg-

2B

8- 24-A-

289,170- 90-1071-C-50
19,503- 33- 197.4-23
7~ 192-8-29

JRZBPV

Muiti Single

JASYBA (JA%: BEX DPR DZIS
FSU GL LGOE JHIGUO, JH2s

FRX SUG
sazvos [JHzA 2 Asuoa
aH YVJ:lAQ: 2%k

4,898 26- 191-8-38
a328| (muttlop)

10,584- 24 147-8-
KABIC fﬂmém

DR-C
.mavxc [JHS! MHBF KWQ PLE
ASREU, JRIBV X aprs)
35- 1 £5-8-15
JMZZHX JAZS RO CLA EKOQ
MP JEM, JH2s RBQ WAL oprs}
1404. 9= G2-A-

MultE-Multi
AIYFLJJRIGVZSIH2KKW
95- §5- 601-B-

SATZKR (JHTE CZQ DPU DI..

FLE uprs)  2535- 13- 60
JH2ZI (mumop;

2% 11- 1%-A-

Law Band
JALIELY 27,225- 33- 275-B-
JAIHOM 819 7- 39-L-13
JAIXMS 240- 4= 20-C.
JM1BRE 1p9- 3 2i-8-
AGD 66- 2- J1-C- 3
JAZRER 30~ i 10+a- 2
Jex 24 1- 8-A- 2
High Band

3 27,1856- 31- 292:-B-24
SAIHVE  24,012- 20- 276-C-22

1A ,524- 23- 196-C-
JALPUK J288- 24- 129-8-12
JHTRRG 404 16- 71-£-

15 2240- 10- 78-8- 5
JARBGH 1518- 11- 46-8-
JR2BDFE 4= BG-A-
JHIMTR 2. Tu Q40
JRAGKS 12~ 8§ 35A4- 6
JABRAIE g 10-  26-8-
JSIPXE 0%- 5. 47-A-1D
JE1BQE 648 62 36-B-
JAZTKO 630- 7~ 30-B-
JH2BFLU 504~ &= 28-A-28

z2ad A86 6 278
SAGUYEF 280- 5 32-A- 8
JAZBNN 2i0- & 14-A-
JA3CVO g- 3. 22-A-
JAPUXG Q- 2- 39-0-8
JE3MWE & 2~ 26-A- 4
JA3XKAC 3 3 17.B. 3
JG1RDV 44-  3- I8-A- 4
JALAAT 26- 3- 14-B- 3
JATRXD 08 i 98- 2
ASANF 99 3. 1)1-A- 2
AJUDP 99- 3- 11-A- 3
JELGUD 42- 2. 7-A- 2
ALIRD 36 3 4.B-1
JREMKY Q- 1. 10-A- 3
JAJELU g 2 SR
JHRBQX 3 1 Gefle 1
JHEBA] G- i~ 2-A- 1

MINAMI TORISHIMA
i.ow Band

JAGIEVAIDL 486 8- 1§-A.

ASIATIC R.S.F.5.R.
High Band

LIAGCRO
LIARFBZ

ISRAEL

High Band

4HXAHT (WB2GSW opg
252- 7.

458

1350- 1qQ-
912 & 38-A-

2.8 1

Europe

PORTUGAL,

CTM\T 1,335-264-173-2595-6-82

CT10Y 352,7758.117-10056-A-29

CTIDW 83877 73- 383-B-20
4N 13,0468- 36- 121-A-

Hllh Band
£T1QZ 133,350~ 50 8889-C-27
CTINY 386, ,432= 46~ 264-B-23
FED. REPURLIC OF GERMANY
DKIBS 77,2809- 70- 363-::-
CJZYE 894 11- T1dC- 2
Multi Singla
0A20S (multiop)
5229- 21- 83«-11
Multi-Multi
DLSAY (DAIS AD AY HL IY LEY

LK PK, DAZs CW JG KY,DL1ZIX
GKAZH .oprsgs
Q-

F0- 728-C-
High Band
[=]3:47-4 75,870« 45= 562-C-22
Jea 75735 45 581623
DREF 2 1384 33 206.C-10
DK5VO  15066- 27- 1B6-8-
DA2KD d060- 20-  51-8-18
SPAIN
EAIFX  277,366-108- $09-8-
EA4LH 1437289 87- 533.8.
ABTD 77544« 72. 350.8-10
Migh Band
EASVM 68,166 42- 541-C-24

REFPUBLIC OF IRELAND
Muitl singla

ElecE [multiap;
9,200- 65-1022-85.-36

FRANCE

Falv 3388- 22 6HA-
Law Band

FeBRK 744- 8- H1-A-
High Band

Fesnn 54,912 52- 352-A-25
F&BFH 49,134~ 38- 421-A-22
FSRC 28451- 39 245.8.

FEKHR tFBDJNf upa)

188-A-
FEDJN 16,704 3% 174-A-
FECLM Yhta 16 Gia
FECCI 750- 10~ Z8-A- 6
ENGLAND

G4ANT 202,778- 89-1134-C-
G4BTY 18 4971, 93 663-B-60

G4DKT 18, '327- 43~ 149.8.23

a2a7 6,644 38 146-A-15

Low Band

GITIW 125928 72- 553-8-30

High Band

335S¢y 118,935- 45- 881-B-23

G2FNK  31,920- 30- 280-8-20

G3TXF 11,832~ 29- 136-A- 4

G3YBH 4040- 16 105-B- 6

WALES

High Band

GWA4BLE 203,148- §7-1188-8-30

GWACYD  BoeA- 2B 102-B-

HUNGARY

Multi Single

HAﬂKLE, (HA9s LD 1) LM LO

55~ 344-8C-

HAsKKcn (HAS: MA MD MO
rs) 16- &7-8-21

ngh Band

HAPKLAL 3618 18- 76-H:20

SWITZERLAND

HB9AUS 72,072 56- 429-C-31
High Band

MBIASL 3132~ 18- SR-B-
LIECHTENSTEIN
High Band
WAAWME/HB
M ’azs- 11- 25-A- &
ITALY
ISMAL  934,200-150-207 6-B-72
1igas 0,9 . .5
IICHE  298,620- 84-1185-8-48
1ENSR 16,749- 33- 180-B-24
High Band
6D 248,859 75-1106-B-
|ga~|u 115,434- 66- 583-C-28
12MQP 1584 16  33-he
NORWAY
LABHL,  §7,368- 56- 4D1.8-17
High Band
LA 3819 19- 67-8-
LAZI 1218- 14- 29-B-
aziE 430- 8- 20-B-
LALRN 18- 7 TrA. 2
2| Y2 4 GeA. 2
BULGARIA
Mt Fivgle
LZAKKZ [muttiop)
68,050~ 45- 510-B-
FINLAND
High Band
orzLL 9428- 26- 126-C-
OHGIW a968- 23 "72-C-
OHEKN 660 1= 22.C. 2
QHTSG 384 8. 1
GHSPA, a0- 5. GG
CIECHOSLOVAKIA
OKIFAR 15,198 34- 149.B-
OKIAGN 10,323- 3)- 111-8-
QKATCD 142- & 4B 2
Low Eand
OKIAWZ 2016 14 488
High Band
OKIEA, 345958- 33 1438
OR2KH 896- 18- 77-B-
OMZKRT  3477- 18- 61-B- 9
OKZBIH 336 7- 16A- 2
OKITW i98. & Il-A- %
BELGIUM
Lsw Band
[ ET] 8211~ 23 118-B-
High Band
ON4XG 6600- 25- 8&A- 8
NETHERLANDS
Multi Single
PAGSMK (+PASWRR)
83,635- §5- 519.C-29
High Band
PASGIG/A 7458~ 23 113-C-
PARATY  31p3- 27-  £3-4-14
PABLVK  2D28- 13- 52-B-
PAREH 1786. 3. G5-A- 5
PABKFF 360 B IS-A. 3
SWEDEN
High Band
SMSBNY  34,650- 35- 330-C-
5M4nqe 18,426~ 37- 166-C-
SM2EKM ~ 7050- 25- 94.B. &
MQATN 6498. J9- 38-C- 5
5MACG 660~ 11- 208~ 2
SM&ED 480 10 ¥eels 5
SMECAK 324. 9- 12 2
EMTTV as- & 7-B-1
POLAND
SPoAl 13,049~ 29- 127-C-
Multi single
SPOKRT(SPIs HMF Zy ovgsga
spsfPDF (spar-'él-aé sPBENo
Hlﬂh Bam!
SPARLY 3213- 17- 63B-

GREECE
High Band

SYRWER (WA4KSQ, opr
PAEE ¢ 544?'25'-’ Lascan

EUROPFEAN RUSSIAN SF LR,
High Band

UNV3CE 3060- 17- £0-B-
UwWlaE 930 19- 31-B8-
UALIMU 597- 13- 25%-B-
KALINING RADSK
High Band
Liazwd 891- 11- 27-8B-
LITHUANLA
Muit] Single
S5 (multia

s e T 18

m &= 25- 152-B-
LATVIA
PMuiti $ingle

W (rnuitio
Uiaak [ 560?’34- 280-B-

UKRAINE
Muiti Single

UKIMAF (U85S MAK MDC,
UYSLK, opr

15,884 31- 165-B-
YUGOSLAVIA

YUIEY 154,940- 40-1083-C-
wUZRNE 100,011 632- 829-3-

High Band
YU1IBLD &YUIPCF. ope)

597. 57+ 707-C-26
YULAFL :inas. 21-  EZ-B-25
MALTA

High Pand
aH4G
Morth America

HAHAMAS
KECH/CEA

1734~ 17- 34-A-12

408,858-162-1253-A-15

GUADELOUPE
FGPBKZ (F68E. opr;

pake (fo-z,as& Lk -1084-a-10
DOMINICAN REPUBLIC
HIBLC 16,848 32- 1DEC- €
Low Band
HIBMOG 448,077-133-1123-C-13
HONDURAS

K3HVGMRE
463-Y10-130-1189-A-14

ALASKA

KLIGRP 33,696- 36 312-C-a%
ALCTIDH  10971- 23 158-L-10

PUERTO RICO
KP4AST
7,560,450-318-7925-E-
AJAEAS N
5,741,500-206-6466-E.73
High Band

KP4EJS
1,043,460-124-2805-C-45

CANAL ZONE

KZIBBC 4,433,247-273-6413-C-62
SINT MAARTEN

Muttl Muttl

[Tl [Kls DGV LPAWILYE
WAZA rs)

3,547 72-254-4656-C-48
GUATEMALA

VE2AQSTGE
&39,212-228-1953-5-22 .

COSTA RICA

High Band

TI2WX  247,810-145-1945.A-12

ANGLILLA

VPIEEE (K2BPP apr)
1,842,120-210-2923-A-30

MONTSERRAT
Mult| Singte

VP2MEV (WABSEV,WBSIWN ops}
2,958,702 30- 42885

TURKS & CAICOS ISLANDS
YPSDF 49,572- §3- 243-A-10
BERMUDA

PMulti Singls

WIGNG/VRR(+WRICH ]?
1,808,400-2R0-2740-A48

Low Band

WAEV VP
713,241-129-1843-852

MEXICO

b

e GRS,
XEIPF ,’3 50-105-11 06-R-15
High Band

KEIEX 346,986-111-1042-C-21
MNICARAGUA

YHN1FWN

1,332,450-18%-2350-8-32

[P P



High Bang

YNIRWG
(DA 5721 46-304-B-44

JAMAICA

WBAAF SRS

4,791, 644-26E-2 F 1 5-Chh
Multi Single
WENAR/GYS (HWABONK)

Dd,.ﬂi‘i A=27 V5048

GYSED [(VEYHF

L 851..43 -203-3087-C-62
Oceania
NAURU
Multi Single

C2INI (WGS KaG Do)
AL, #90.13%- B18-B.

FPHILIPPINE iSLANDS

DUEED 1560- 13- 30-E- @

WESTERN CAROLINE ISLANDS
reang 36,885 35- 351-C-30
GUAM

MG HAAY WAIHRY, opr)
91,485= G- J55-C20

Low Band

KEGIFY Faboe ¥A- 102-C-

High Band
KGalAR
HAWALL
mGIJ 4,080, 3H4-264-5152--76

599 ,425-243-4832-.Cu96
AHBHML

2,09, 296-244-3428-C-R0
AHSBZF

1,946, 700-225-2284-5-23
K-“VWIIK 6
875 9h- 9V5.C.TH

KHEIBX ?77 S32-12H- F23C-22
Low Band

KHEJAC  59,593- 66- 301-B- 4
High Band

NH&I2A 299592114 &£76-B-28
AUSTRALIA

YIAVLE 619,034-168-1306-A-
Low Band

1794- 13- 46-C- -

VR 3GH 21,408 49 146-B-20
INDONESIA

Hlsh Band

YBOABY I62-  Fe 94-B- b
YR9AEX 132 4- {(1-B- !

Continued from page 55

U.S. working Burope or JA when we
can't even hear 'em. The second week-
end of the contest (cw) was a reaf ball
though., Twenty meters was hot as a
pistol, even with my modest 80 watts. —

NEW ZEALAND ECUADOR .
:;:jggxl.us.gzs 21622 36063 HELBY 1,889,490-21%-2930-B- NETHERLANDS ANTILLES
3
1.188,450-190-2085-8-45 Multi-Multi 2 - B
ZLZECO sn 07 3-594-1507-A-49 PIRIT  2,399,400-238-3225-8
ZL.-?HP 1.2? 2-126- 7l2 A4t HODSEE (HCs IMM 2NW 5PP BRAYIL
IS LEAA0- BU- ZEH-A REE 5&_4 S5L.J 510 5I-'t ARTS)
Lew Band SR8, B U242 4525-C 58 PYZCSS  40,660- 50- 27110
3 . Low Band Law Band
LIAGE 44LU0F- 84- Z7 10
& KIERQ/HC] PYRELE 33 105 58 219-C-
High Band 423,095 122 L1 560324 Py RRWE 8. 4410
ZL25)  31,050. 46 226-8-
rLRAN SESE- 31 106A-38 N s:'g:rsitdua 07913716894
HK 3! 22 - S48 3 §.137. N9
FIIL ISLANDS K3LT  220,590-114- 645.B.00 bYaki 327%43‘{;%_1539_ ;
Multi single ANTARETICA bviehe 3aTieaiie el e e
2KG (wes g oo KCIARL (WBGKH-}O . PYIRAR 276.675.019- TIS.C41
3,509 09~ BE G- FH,699-¥33.2001-C-19 Py 7Y 300.243- §3- 71Y0-
Py2ZBG 41, g?- &7 407-C-
e FviRnL {Suas ae 15880 2
N o P C £ - &
South America LUBANG Evalll by
2,945 BRO-245-4008-C- 3475 370 125
LA 2,503,500-250-3850-G-80 El ! ]
CHILE CUHAK .f-'.z TR iy VatKL 4- 7o G
Hligh Band ?L?l ’ L52. 727 YWENEZUELA
T s HY2.132- 127-A-26 ¥ AAGE
CEJUH  11,100- 37- loo- - ] . 195,232-288-601 16
BOLIVIA PERU WY LAY
High Band 3,126,830-247-4218-B-T1
CPLAT  2b3ed8-142- 638617 h @ High Band
High Band OABY P31 210-108- 734-A-10
d OALANR YVSRVE 173,259 93 621.8-22

CPLEW/6 4534,280-120-114K-8-16

(VEO6CGS/KSABV)Y Whe said condx
bad? | found somebody everywhere,

evervtime, —
Dakota? --

(I2FGP) Where was North
(JAZIW) [ got my kicks this

time from the mixture of incredulous
and complimentary remarks passed on
the size of my 2-watt signal by the big

Affiliated Club Scores

CLu8 SCORE

Franktord Radio Club{PA}(3} 44,495,310
Potomac Valley Radie Club (VA}{4) 40,160,775
Murphy's MaraudersiCTH1) 36,117,750
MNorthern California DX Club(CA)(8) 11,825,253
Wireless |nstitute of the Northeast{NJ}{2) 10,297,084
Western Washington DX Club(WA7) 9,050,778
Southern California DX Club{CA}S) 2,663,582
Northern California Contest Club(CAlS) 6,860,300
San Diego DX Club{CA)(B) 4,609,317
Richardson Wireless Klub{TX}(5} 4,290,216
Southern New England DX Club{MAJ(1} 4,119,549
Texas DX Society (T X) (5} 4,090,449
Indy DXers(IN}(9) 3,383,526
Order of Boiled OwisiNY J{2] 3,147,213
Nerthern lllinois DX Association(I1L) (9} 2,803,224
Central Virginia Contast Club(VA}{4) 2,727.021
Southeastern DX Club{GA) (4} 2,319,156
Chio Valley ARA(OHI(E) 2,221,812
Northern Alabama DX Club{AL) (4} 2,149,737
Eastern lowa DX Association (1A () 2,061,432
Michigan DX Association{M|}{(8) 1,077,489
Delta DX Association{LA} {5} 1,947 585
Arizona DX Club{AZ}{7) 1,800,942
South Jersey Radio Association{[NJ)[2} 1,629,132
Lake Cook DX Association{|L}9) 1,179,624
Alamo DX AmigosiTX1(5} 247,203
Buffaio Area DX Club{NY) (2} 833,211
Yirginia Century Club{VA}{4) 824190
Calumbus ARA{OHHS) 765,831
North Florida DX Association({FL1(4) 732 963
ARINC Amateur Radio Club{MD}{3} 669,918
Twin City DX Association{MN }{0] 345 387
Neengh-Menasha Amateur RC(W1) (8} 329,274
Cannecticut Wireless Assoc.(CTH1) 299,850
Charlotte Amateur Radio Club (NC) (4} 238,797
L.ake Success Radio ClubiNY) (2} 191,073

McDonnell Douglas Aeronautics ARC{CAHS)
Poughkeepsie Amateur Radio Club{NY) (2}
Memphis Amateur Radio Assoc.(TN}H4)
Kankakee Area Radio Society{IL}{9]

North Kentucky Amateur Radio Club (K'Y H4)
Gloucester County ARC{NJ}2)

Weriden Amateur Radio Club{CT}{1}

Chicage Radio Traffic Assaciation{]L){9)

170,937
151,764
124,083
105,021
104,454
438,564
19,365
14.430

PHONE
ENTRIES WINNER
24 W2HMH
76 W3LPL
66 Wizm
56 K6CQF
56 WB2RKK
46 W7SF A
21 WEHX
22 WweYx
23 WAGDNM
i4 KEVTA
19 W5URIK/
10 KB5PFL
] WAGBWY
12 K2LE
14 ADIUKM
15 W42Z8H
17 WaLVM
2 WBBF OS5
7 W8FAW/4
20 ACQFHE
a WBTWA
9 KBYMY
7 WATZNFH
15 W2FGY
5 KOHMB
1§ WBSHGS
5 We40XD
10 WASZDF
4 AALUFW
16 W3GZP
3 -
4
4
4
8 W2SGK
3 -
3 W2HHC
i e
5 -
3 -
4
6 WIiKKF
G WIREC

ow
WINNER

W2G XD
W3ILPL
WIHFB
WEPAA
K.2BMI1
W7RM
WBEOUN
WBGKBK
WEMAR
K5YTA
WIDAL
WBWZ0
AAGRJI
K2LE
WIOHH
W4ZSH
AD4BAI
WERSW
WEFAW/4
WERCO
KSIDE
WERTX
W7IR
W2PAL

W5LPO
WB2FNS

W8ZCca
WAWHIK
W3TOS
WoYCR
WapJT
WIFTX
K4GFH
W28GK
KETXA

WBIWFT
WONLR

WIKKE
WIREC

116,488- 53- 732-B-

TRINIDAD & TOBAGO

Y 4AC !\IETBZC. pr)
1.048- 1.36 1081.8-18

QRO boys, —~ (EI3CP) Interest by the
U.S. stations in the special prefixes
seems to be minimal! My check log
shows a ratio of about 1 special prefix
call for 8 nommal US. calls on cw,
(G3TXF) The quality of the operating
from the (0.8, was to be heard to be
believed - almost nid requests for re-
peats — and that was during heavy QRM
and my sending text only once. Great
job. — (VK2AR) Had only about 5
hours of aperafing time the first week-
end, as things were extremely hectic
with 2 ship at the dock and evervone
preparing to {eave. Was disappointed at
conditions on ten meters the second
weekend, as fifteen was excellent. Also
sarry that eighty was so loysy, but | am
working on my anfennas. — (KC4AAC/
WB6EKIL) This is sort of a jubilee -~ 20
vears ago | started taking part in the
ARRL contest . | was amazed to
find quite a lot of the original operators
here again, The highest percentage of
OTs were from Wa land. - {OK3EA)
Still wondering what we did to deserve
such goad conditions. Fancy dupmg
W7s on 80 meters. — (G4BUE) * What
happened to 40 meters? Somebody
stole 7 -~ (G4BTY) In 1975 we had 36
useable hours out of the 48:in 1976 we
had only 29 useable hours. Useable
hours miean the hours when 1.5, signals
could be heard at all. - (PABSMK) {
was at C3IME, Andorra, for the first
weekend cw test, but one meter of snow
in the mountains prevented me from
reaching the planned operzating site. Las
Escaldas, surrounded by &000-foot
mountains, prevented any W™ (QS0s
and an effort to pack through the snow
brought our attention to the dangers of
being ““snowed in.” We exercised logic
on the side of caution und retreated to
the wine cellars und discos of Las
Escaldas. (C3IME/K7CBZ) Hope §
was able to give a new one to at least a
few of the W/VE stations in the contest,
vvan if conditions were really poor from

— (VK2Z00/LH)



Opereting

News

Operating People-Past and Present

At the sisk of stealing some thunder from
“Behind the Diamond,” another column in
this journal which concentrates on out
standing amateurs who have made significant
contributions to the League, we would like
this month to devote this column to a few
exceptional amateurs in the operating ficld.
They aren’t the vnly ones warthy of note, by
atly means, and we don’t intend to demean or
belittle the many accomplishments of the
many others. 1t is just that these four ave
currently “in the news” of today’s operating
arateurs.

WIBVR., Today’s world (maybe yester-
day’s too, as a maiter of fact) ssems to
worship the flamboyant, the unusual, the
spectacular or romantic, and often neglects
the real underlying values that keep it (the
word) from crumbling about our ears. Thus,
people who have dedicated a lifetime quietly
and unobtrusively to the betterment of a way
of life often go unnoticed, while others who
burn brightly for a comparatively short time
attract major atiention before they burn out.

Percy Noble, W1BVR, typifies the former
type. He is well encugh known around New
England, but most of the rest of the hams in
ot two countries probably never heard of
him, Nevertheless, un July 6, 1976, Perce
ahserved his fortieth anniversary as an elected
ARRL official, over a 42-vear period, Is there
any other amateur who can show a record like
this? We doubt it. :

Perce was first elected Western Mass. SCM
in 1934, In 1936 he was elected New England
Division director and seived in this capacity
for |8 years, followed by six years as an
ARRL vice president, after which he resumed
his Westarn Mass, SCM-ship and js still SCM
today. During these 42 years, he took a 2-year
“vacation™ in the late sixtiss — both his and
the century’s, During that time, he was
merely an ORS appointes, something he
started back in 1924 and has held continuous-
ly ever since. While a director, he was elected
to the ARRL Executive Committee (probably
the first director so elecied} and served as
chairman of several Board committees.

‘there ate some Percy Noble types in our
vaunger generation today, but we could use 1
lot more of them.

W3EML. During the recent ARRL Board

WIAW OPERATING SCHEDULE

Operating-visiting hours are Monday through
Friday 1| P.M. to't A.M,, Saturday TP.M. to 1
A.M. und Supnday 3 P.M. to i1 P.M, (all Jocal
Fastern time). The station address is 225 Main
st Newin&ton, CT 96111 (about 7 miles
south of Hartford)., Maps with local street
details and the general comtact schedule are
available upon request. All frequencies shown
are approximate. It you wish to operate, you
must have youwr original operator’s licenss
with you.

Staff: Chief Operator/ARRL Asst. Com-

*Communications Manager, ARRL

Mecting in Denver, we were advised by 1 terse
memo from Headquarters that W3EML was a
Silent Key. We don't run obituaides in this
¢olumn and this is not infended as one, but
Bill Overbeck was an outstanding amateur and
vperator known among the traffic-handling
clan all over the field organization. He was a
traffic man’s traffic man, starting 'way hack
in the thirties. He was out of the game for 4
few years, then came back into it with a bang
in the fifties and became interested in NTS,
serving as 3RN manager and later as TCC
divector, Eastern Area. In the latter function
he was a real go-geiter, on the air every night
lining wp TCC personnel, making sure that
schedules were kept (and doing moge than his
own share in the processy, taking on extra
liaison assipnments at regional and area levels.
His infectious enthusiasm created a situation
in which operators were figuratively standing
in line for a chance at a TCC spot, and those
holding them had to really perform to keep
them, Although alwavs a cw man, he even
experimented with conducting TCC skeds on
phone and RTTY. Health problems forced
him to give up his TCC directorship, but right
up to the last he was stilt in there hundling
fraffic as only Bill could. it doesn’t seem
possible that Bill's ubiquitons, jack-rabbit fist
will no longer be heard on the traffic lanes.

WICW. On September 1, Bob White
relinquished the reins of DXCC and super-
vision of the DXCC Branch of the Communi-
cations Department in order that he might
take over a new assignment ~ supervision and
administration of the ARRL QSL Bureauw.
This function has been assipned to the newly
created Administrative Services Department;
%0 Bob will no longer be a part of the (D, We
wish him well In his new assignment.

For inany DXers, i€ signals the end of an
era, Bob started with the CD in 1952, 24
vears ago almost to the day as you read this.
Doing what? Why, sorting and examining
DPXCC cards, what else? He has been at it ever
since, and so popular has DXCC become that
in 1967 it was set up as a separate branch of
the CD, with Bob in charge as an assistant
communications manager. The DXCC award,
with its various versions and endorsements,
went through a number of phases in its long
history, as DX itself gradually changed from a

munications Mgr. C, R, Bender, WIWPR; Alan
Bloom, WA3JISU; Chris Schenck, WB2SEZ,
The fall-winter schedule will appear in the
November issue.

In ¢ communications emergency monitor
WI1AW for special bultetins as follows (times
in UTCY:

Phone: On the hour.

RTTY: At 15 minutes past the hour.

CW: On the half hour..

Code Practice

Approximate frequencies: 1.82 3.5% T.08
J4.08 21.08 28.08 50,08 and 145,588 MHz

Conducted By Gearge Hart,* W1NJM

concept of seeing how far vou could work to
seeing how many different places you could
work, Bob came into the picture in the
post-WW1l era, when DX and DXCC fever
were gjeaching  their height, As the years
passed and problem after problem was faced,
coped  with and (usually) resolved, Bob’s
knowledge of DX fore and especially of the
DXCC award group increased far beyond that
of any other amateur, although there proba-
bly are some who will dispute this.

Although Bob has been considered a
controversial character by many, and al-
though the department and indeed the entire
League have been embroilled in many a
vontroversy on DXCC matters, some of them
involving legal action, he has never had an
equal when it came to dedication fo his job,
In the early days of the tifties and sixties he
devoted thousands of hours of his own time
to keeping up with the load, to meticulous
examination of each card submitted for an
award, to travel and correspondence on
DXCC matters. Overtime? We never heard of
such a thing, for career people, in thoge days.
Nobody asked him to do it, and very few
appearcd to be gratetul that he Jdid, But i¢ had
to be done to mainfain DXCC at the level of
integrity which it now enjoys, so Bob did it,
voluntarily, und continued to do it until the
effective date of his transfer and dssumption
of an entirely new but related function,
DXesgs use the QSL Bureau, D Xeis know Bob
White. It was 4 good choice, and with Bob in
charge wou can depend on it being done
properiy, But make no mistake about it,
DXCC will miss iuim.

WA (. Who fakes over DXCC? Dave
Newkirk does. 1Dave has been working under
Bob for over two yeurs as communications
assistant and now takes over the Branch ag
assistant  communications manager. lave
came to us in 1974 as WRICIS, just a BXCC
clerical assistant finding something tg do
while Tre determines the ultimate scope and
direction of his life. He didn’t expect to stay
this long, and certainly didn’t seck a carcer at
Headquarters; but these things prow on you as
vou giow into fhem, and we hope Dave is
here to stay. He has the name for the job: his
OM s Rod Newkirtk, W9BRD, long-time
conductor of “How's DX7”

For practice purposes the order of words in
each line may be reversed during the 5-13
wpm  transmissions,  Fach  tape  carries
checking references. BPetails on Qualifying
Ruiis appear monthly in Q87 Operating
News. The 01304 practice is omitted four
times a veur on Jesignated wmights when
Frequency Measuring Tests are sent in this
period. .

Speeds EpST ure

5-7%-10-13-20-258
2 AM MWFE 13002 MW
9:30 P M, 01302 MWFS
TThSSu

10-13-15 3 P.M.MGF 20007 M-¥F

7130 P.M. Dy 2330Z Dy



35-30-25-20-15
9:30 P.M. MWF
9 AM. TTh

0130Z TThS
13007 TTh

To improve vour fist by sending in step
with WI1AW (but not over the air!) and to
allow checking the accuracy of your copy on
certain tapes, note the UTC dates and QST
text to be sent in the (11302 practice from the
August Issue of QST

04§t Seems to Us
10f12 Correspondence
10{15 League Lines

L1021 Public Service
10427 World Above
(11 YL News

Bulletins

Columns indicate times in EOST-PDST-UTC(Z).
Phone Bulleting ¢1.82 3.99 7.29 14,29 21.39
28.59 50.19 145,588 MHz2):

2100 Dy f800 Dy 01007 Dy

2330 M-S 1030 M-8 0330Z T-Su

CW Bulletins at 183 wpm ([.82 3.58 7.08
14.08 21.08 2808 5008 145,588 MHz):

1630 M-¥ 330 M-¥ N30Z M-F
2000 Dy i700 Dy 0000Z Dy

CW Bulletins at 10 wpm ¢same frequencies as
above):
2100 M-8

0000 M-5 0400Z T-Bu

RTTY Bulletins at 170-Hz shift are repeated
at 850-Hz shift when time permits (3.625
7.095 14,095 21.095 25.095 MHz):

1730 M-F 1430 M-F 21307 M-¥F
2300 M.8 2000 M-S 03007 T-5u

Operating

OCTOBER

1-31: Aruba Salutes America Party, spon-
sored by the Aruba ARC PIZARC, open only
ta the USA and possessions. Any U.5. ham
who contacts 3 P'S3 stations during this period
will receive a special A.S.A. cerfificate along
with a QSL. To apply, a letter, card or copy
of the log will suffice. Any single band or
multiband entry, any single mode or combi-
nation of modes is allowed. Mail eatries to the
Aruba Amateusr Radio Club, Box 273, Sam
Nicoias, Aruba, Netherlands Antilles.
2-3: California QS0 Party, VE2 Contest,
VKéZL[Oceania Tubilee DX Contest phone, p.
o1 Sept.
24; CARTG RTTY DX S8, p. 91 Sept.
3 ATV Contest, p. 9192, Sept.
7t West Coast Qualifying Run, WeOWP prime
W6ZRJ alternate, 10-35 wpm at 04G0Z (Uni-
versal Coordinated Time, abbreviated UTC, Z
used as a designator), on approximately
2590/7090 kMz. This is 2100 PDST the night
aof QOctober 6. Please note that the dates age
always shown at least two months in advance
and times are always the same local ““clock
time,” i.¢., 9 P.M. local Pacific time, Under-
line one minute of the highest speed copied,
certify that the copy was made without aid,
and send to ARRL for grading. Please include
vour full name, address, call (if any) and
:.{nclose an addressed stamped envelope (lagal
re).
9-10: CD Pasty phone, open to all ARRL
officials and appointees; starts 23002 Get. 9
and ends 05002 Oct. 11, VK/ZL/Oceania
Contest cw, p. 91 Sept.
10: RSGB 21/28 MHz Phone Contest, p. 92
Sept.
13r W1AW Qualifying Runa, 10-35 wpm at
0130 UTC, transmitted simuoltaneousty on
[.82 3.58 7.08 14.08 21.08 28,08 50.08 and
145,588 MHz. {Note, please, that this is 2130
EDST, 9:30 P.M. local sastern time, the night
of Oct. 12} Underline one minute of the
highest speed you copled, certify that the
copy was made without aid (use of a type-
writer is, however, OK), send to ARRL for
grading. Please inciude your name, call (if
any) and complete mailing address. A large
s.a.s.e. will belp to expedite vour award/
endorsement.
16-17: CD Party cw. Scounts Jamboreeon-
the-Air, RSGB 7 MHz DX Confest, WADM
Contest, p. 92 Sept.
17-18: Manitoba QS0 Party, p-92 Sept.
19-20: YL Anniversary Party cw, p. 92 Sept.

[« 7. D 1 T =4 S

25: W1AW Special Qualifying Run, Sunday
evening local fime. Details same as under the
Oct. 13 listing, 9:30 P.M., EDST Oct. 24,

30-31: CQWW Contest phone, p. 92 Sept.

NOYEMBER

3: West Coast Qualifying Run,

6: Frequency Measuring Test, open to all,
begins with a callup «t 0230 and 0530 UTC
November 6. (Remember, this is the evening
before — tocal time!) ‘The periods for
measurement séart at 0237 (20 meters), 0245
(40 meters), and 0253 (80 meters): For the
late run, U537, 0545 and 0553, respectively,
Each measuring period lasts five minutes.
Submit your averages for each 5-minute peri-
od which will be compared with the umpire’s
ayerages during the same period. (The umpire
is a professional measuring laboratory.) Yell
how many readings vou took to form your
dverages. Approximate frequencies for the
early run are: {4,095, ™49 and 3534 kHz:
lute-run frequencies 14,084, 7026 and 3545
EHz, ¥ our report must be received by Novem-
ber 17 ta qualify for the Febrvary Q8T report
of the competition. WIAW will start trans-
mitiing the official results in a special bulletin
November (8.

6-7: Sweepstakes cw, this issue. RSGB 7 MHz
DX Contest phone, p. 92 Sept. Lrilliums
Weekend Contest, sponsored by the Ontario
Trillivums {.adies ARC, from 0030Z Nov. &
through Q4302 Nov. 7. Call CQ TOT, the
Frilliums will call CQ I'W. Each Trillium
station may be contacted twice, For ex-
ample: One phone and one ¢w contact (same
band}, one phone and one ow (different
hands). Exchange signal report, name, QTH
(Trilliums wilf give their club numbers}. No
crossband though crossmode is permitted.
Usual log info. All logs must be signed by the
ap. Five points for each ew of phone contact.
lLow power multiplier of (.25 for all trans-
mitters running 156 watts cw. 150 watts a-m,
300 watts PEP and under. A bonus of 100
points for working 10 club members, an
additional 100 for 20, etc. Logs tust be
postmarked by Dec. 31 and received not later
than Jan. 15, 1977. Certificates, plaques. etc,
The TOTs will operate all frequencies and
modes on 80-4i)-20. Some spots to watch
inciude: 3770 3855 3683 7240 7103 14280
14140 14035 kHz. Logs to: Eva Colleck,
VE3EVA, 155 Midland Ave., Searborough,
Ontario, Canada MIN 348,

9-10: YL Anniversary Party phone, datails p.
92 Sept.

H: WIAW Qualifying Run,

SBWAS AWARD

(Updating the September listing, starting with
nr. 254): WIMIG K7RSB ZL3GQ WBSFZJ
K2ZFL K8QQOK.

NEW A-1 OPERATORE

WIVAH W2TPV WB2VYK WACFP WSWAX
KSWVX WOCY W@HS WgOP WgPKD
WPUUH DKSEI FoAXP.

SCM ELECTION RESULTS

Balloting resuvits: In the Kentucky Section,
Mr. Ted Huddle, W4CID, Mr. F. Clarke
Walker, ir,, WB4HWM and Mr. Homer G.
Wyatt, K4UNW were nominated. Mr. Huddle
received 23T votes, Mr. Wyatt received 139
votes and Mr. Walker received 76 votes. Mr.
Huddle’s new term of office hegins Octoher

30, 1974, [ENEMT:]

13-14: European DX Contest RTTY, full
weekend UTC, In addition to regular WAE
rules {see p. 87 July), special regulations for
this segment permit contacts among all con-
tingnts and glse one’s own continent {these
count 1 point per SQ). QTC traffic is
allowed hetween all stations (send and re-
ceived) but NOT between stations in the same
country. Mailing deadline is Dec. 1. Send to
the WAEDC Committes, Box 262, D-895
Kaufbeuren, Germany. North Americans may
send their enfries in Hactwin E. Weiss,
WA3SKWD, 313 North St., Millersburg, PA
17061, Missouri QSO Party, sponsored by the
5t. Louis ARC, from 1800Z Nov. 13 through
2300Z Nov. 14, The club is sponsoring this
i3th annual aifair in an effort to activate
some of the hard-to-work counties, Valid
08508 are between Missouri and all other
stations. The same statlon may be worked
once each band/mode. MO mobiles will count
separate from each differsnt county. Some
suggested frequencies are: 3544 3910 7040
7240 14040 14280 21110 21360 28110
28600 50-50.5. Score | point per QSG. MO
use states, proviness and countries for multi-
plier. others use MO counties (maximum
115). MO mobiles total separate score from
2ach county activated. Awards. Mailing dead-
line is Dec. 15, Send to: St. Louis ARC
KOLIR, 842 Tuxedo Blvd,, Webster Groves,
MO 63119, Include an s..3.e for resnlts,
Delaware QSO Party, sponsored by the Dela-
ware Amateur Radio Club, W3SL, Operatin

periods are O0CG1A-0600Z and 16002-2200

Nav. 13, and 0001 Z-0600Z and 1600Z-2200Z
Nov. 14, Stations may be worked once per
baad, per mode, for QSO polnts. Delaware
stations send (SO no., RS(T), and county.
Out-of-state send RS(T), ARRL section or
country. Freqs.: Cw 3560 7060 140560 21060
28160, phone 3975 7275 14325 11425
28650, Novies 3710 7120 21120 28160,
Delaware stations score 1 point per QSO
tfimes the no. of sectionsfcountries. Outside
Delaware score § poinits per Delaware QSO
times | for one county worked, 3 for two
counties worked, and § for al} three Delaware
counties (New Castle, Kent, Sussex). Awards
and certiflcate for working all 3 of the
counties, Mailing deadline is Lec. 31. Send
antries to fohn Low, K3YHR, i1 Scottfield
Dr., Newark, DE 19713, S.a.5.8. for results
and for W-DEL Award,

14: OK DX Contest, sponsored by the Central
Radla Ciub of Crechoslovakia, the full period
UTC: 160 through 10 meters. (Note: QK
stations on 180 may operate ¢w only.) Con-
tacts between stations of the same country
count only as a multiplier, o contact-point
qredit. Crossband and erossmode not wvalid.
Exchange report and {TU zone {p. 87, April,
1972 87). A station may be worked just
onece on each band, A complete exchange
eounts one point but two-ways with ©

stations are worth 3 points, Mualtipliers are the
sum of ITU zones, all bands. Categories are
single op, all band, single op. single band,
multiop. all band, Club stations are con-
sidered multiop. Log each band separately,



note time, date, stations, exchanges, points,
ITU zone (each new one on a separate band).
include usual contest declaration. Mail entries
by Dlec, 31 to the Central Radio Club, Box
69, Prague 1, Czechostovakia,

20)-21: Sweepstakes phone, this issue.

27: Ten-Meter Ground Wave Contest, 24th
annual, sponsored by the Breeze Bhooters,
ine, ¢ PM. to | A.M. local time. All modes
permissible. Points are determined on a dis-

tance and inpul power basis with separate
awards for leaders in four circular Zones
centered on the Point in downtown Pitts-
burgh. Mobiles and MovicesfTechnicians also
compete for separate awards. Logs must be
postmarked by Dec, 6. Log and rules avail-
able from Richard Evanuik, WA3IUM, 311
Everereen Ave., Pittsburgh, PA 15209,

27-28: CQ World Wide Contfest cw, full
details, p. 92 Sept.

DECEMBER

2; West Coast Qualifying Run.

4-5: 160-Meter Contest.

11-12: 10-Meter Contest, S panish Contest.

17: WIAW Quatifying Run (+40 wpm!).

26: HAS-WW Contest.

29: W1AW Morning Qualifying Run.

31: Straight Key Night (starts New Year's
Eve).

Strays ~ua*

During the 1912 Titanic emergency this key
was used by David Sarnoft for sending
messages on a traffic net. Here, Vie Clark,
WAKFC, uses it in the NN38I opening
ceremonies to send part of a Walt Whitman
poem reflecting the Nation of Nations theme
that the station is a portion of. (WIRIWW,
Smithsonian [nstitution photo)

The ceremonial activities for NN3SI also
included a special greeting by Dr. . Dilton
Ripley {left), Smithsonian Institution
secretary and commissioning of the station
by Harry Dannals {center), W2TUK. Joe
Finncutter {right], W3IK, is the station
control operator. (Smithsonian Institution
photo)

i1 Early this summer, amateur radio station
NN381 started operation at the Smithsonian’s
National Museum of History and Technology
Bicentennial exhibition, “A Nation of Na-
tions,” It is located in the international
communications subsection ®f “A Nation
Among Mations,” The Smithsonian has assem-

“Novice Wireless Operatars Form New Agsociation”” was a caption in the Camden (NJ) Daily
Courfer ¥or June 13, 1818, At adinner marking the 80th anniversary of their formation and
ARRL affiliation, the South Jersey Radio Association had four of its original charter members
in attendance. From left to right: Hendry Byam, ex-W2B0D; Gordon Kressel, W2BQ; ARRL
Atlantic Division director Harry McGonaghy, W3SW; Bill Pyle, W3WR and Ed Patterson, W2YR.

bled actifacts to show that “Modern technolo-
gles of mass production , ., and instanta-
neous worldwide commenications made
America not an iselated nation of immigrants,
but a single nation among nations, alt intri-
cately tied together in a vast complex . . .”

Volunteer amateurs from the organization
man the station about six hours per day, so
vigitors to Washington, DC {and on the air!),
should have a very guod chance of catching
them, From September through March the
museum is open from 10 AM. to §:30 P.M,,
Ea}?tﬁm Time, Summes hours are extended to
9 P.M,

Already the station has proven yuite popu-
lar on the air. More than 75 countries and
most states have been workad on all high-
frequency bands and OSCAR, plus it has
served as net control for the Foreign Service
net, The FCC has anthorized the special event
call sign until June 7, 1977, and the station
wifl operate indefinitely since the exhibition
hag been planned to continue for five years.

When NN3SI went on the air, preetings
were exchanged with Canada’s National
Museum of Science and Technology, VE3IW;
the American Radio Relay League, W1AW,
the Antique Wireless Association, W2AN, and
the Department of State Radio Club,
AC3DOS. 1ts {irst message in the ceremony
was this excerpt from 1 poem by Walt
Whitman: “The earth to be spanned . . . the

distant brought near, the lands to be welded
together. America is a Nation Among Na-
tions.” ~ EHSHQG

STOLEN EQUIPMENT

it Taken from car in Philadelphia, PA, on
July 22. Linear Systems SB-144, Serial No.
720052, Joe Reisert, WiJAA, 17 Mansfield
Drrive, Chelmstord, MA 01824,

a ICOM 20, Serial No. 7495, with mic and
bracket assembly stolen from car in Wilming-
ton, MA, on July 26. Ron Casagrande,
K2KYR/1, 3 Wildwood Lane, Salem. NH
33079 or Wilmington, MA, pelice.

9 Yaesu FT101B, Serial No. 83N204792,
stolen on July 2% in Waterloo, 1A, Lloyd B.
Stoaks, KGOWW, RR3, Grinnell, lowa 50112
or Waterloo Police Dept. Case No. 76-6349.
o Regency HR-2B, Serial No. 4%-02817,
taken from auto., Kristen N. Johnson,
WAITIP, 86 Alton Road, Quincy, MA 02169,

2 Stolen from auto in basement garage on
April 30/May 1, Drake transceiver, Serial No.
28706 with soc. security no, 408-03-8329
inscribed on bottom and rear of chassis,
Midland SWR meter; Shure hand mic, Serial
No. 201, both with same s.5. number. Edwin
M. Keyes, WBURRC, 4280 East lowa Ave.,
Apt. 801, Denver, CO B0222.

L L m me—
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Amateur Electronic Supply is the Best place
to buy your new YAESU gear. Besides jarge
stocks, top trades and fast service, we have
ane of the BEST equipped service depart-
ments in the business. This is very important
to you because the dealer that sells Yaesu is
respansible for providing Warranty Service.
FT-101E 160-10m Xcvr w/processar . $749.00
FT-101EE As above, but no processor, 65%.00

FT-101EX AC only, no mic, etc. .., . 599.00
F¥-101B Remote VFOQ,.......... 99.00
5P-101B External speaker ....... 19.00
5P-101PB Speaker/patch........ 69.00
FA-9 Fam.................... 19.00

MMB-1 Mobile mount........ .
RFP.102 RF speech processor .. .
XF-30B AM filter. ... ... .. e

Labor - AES install AM filter. ...
XF-30C CW filter, 600 Hz,. ... ..
DC-1 DC-DC conv for EX, .

19.00
£9.00
45.00
12,00
45.00
57.00

Crystals For FT-101 series .., each  5.00
F1-3018 160-10m 40w PEP Xewr ... 535.00
FT-3018 Digital As above, digital. ... 700.00
F1-301 160-10m 200w PEP Xcvr ... 769.00
FT-301 Digital As above, digital..... 935.00

FV-301 Remate VFO............ 109.00

FP-3018 AC ps (FT-3018/3015 Digt  80.00

FP-301 AC ps (FT-301/301 Dig}.. 125.00

FP-301 CID AC ps w/clock, CW ID. 199.00
FR-1018 160-Zm Receiver......... 489.00
FR-101 Digital Receiver........... 625,00

FC-6 6m converter.......... Lo 30,00

FC-2 2m converter............. 40.00

Crystals For Au/SW,....... each 5.00

XF-30B AM filter,,... ......... 45.00

XF-30C CW filter, 600 Hz. ... ... 45,00

XF-30D FM filter.............. 49.00

FM-1 FM detector ............. 20.00

SP.I01B Speaker.............. 18.00

SP-101PB Speaker/patch........ 58.00
FL-101 160-10m Xmtr....... ceon. 54500

RFP-101 RF speech processar ,... 8%.00
YD-844 Base stn microphone ... .. ., 29.00

¥D-B46 Hand microphone. . . ... .. 16.00
FL-2100B 80-10m linear, 1200w PEP 399.00
FTV-650B 6m transverter ......... 189.00
FTV-250 2m transverter .. ..... ... 21900
¥C-355D 200 MHz frequency counter 229.00
YC-500-J 500 MHz counter - 10 PPM. 249.00
¥C-500-8 500 MHz counter - 1 PPM. . 365.00
YC-500-E 500 MHz - 0.02 PPM .. ... 475,00
YC-601 Digital readout (101/401) .. 179.00
¥0-100 Monitor scope .. .. .. Leeae. 198,00
YP-150 150w Dummy load/wattmeter 74,00
QTR-24 World clock. ............. 30.00
FRG-7 GC Synthesized receiver...... 295.00
Fi-224 10w 24 ch 2m FM Xevr, . ... 248.00
200R 10w synthesized 2m FM Xcvr.. 449.00

Mobile mtg bkt for 200R .. ...... 19.00
FT-6208 6m SSB/CW/AM Xovr ... .. 449.00

PB-1424 Marker unit.. ... ...... 33.00

CXF-90B AM filter.............. 45.00
FT-221 2m FM/SSB/CW/AM Xcwr ... 629.00
Mobile mtg bkt for FT-221/620B,. 19.00

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores in:

Cleveland, Ohio & Orlando, Florida

3CM X AREC XORS X OVS SSEC Y UBS S TEC X OO X NTS 5 WAC X
CPx A1 OPRXECX DXCCXCLUBS ¥ RM X OPS S RCC ¥ PAM X WAS

CANADIAN DIVISION

ALBERTA: S5CM, Svdney T. Jones, VEBM) ~ SEC:
VEBXC. VEGCE and his XYL have retired and have
moved their WTH from Edmotiton to Lake Wabamun.
MEGAL was recently honoured on the occasion of his
retirement and VESAC and XYL were on hand for the
oceasion. VEGHBE 15 working on an antenna tuner.
VESEA has married off number one son. T he repeater
sponsored by the Amateur Radio League nf Alberta
and using the call VEBSS 135 now ih operaticn from its
E_z_ermanent site at Pigeon Lake, 30 milas SW of
“dmonton, VEGHR anid his fellow workers are to be
congratuiated on a iob well done and from the first
VERrS o RIENAE SOIOE P e

E . X 30, Ve 6y 7
VERAMM 6, WALLYX/VES 2, ’

BRITISH COLUMBIA: SCM, H. E. Savage, VETFE —
Wa have wisited the Sand [Ounes of Fiorence, OR,
lenking and thinking what a place for FO! 1n July we
attended the QK International Hamfest &t Coconolly
“tate Park in Wi, ane hundred amateurs and families
with over 25 Canadlan amateurs also attending. Cur
PAM VEMSE took my son and § ir bis new truck hush
whacking hill climbing to a hidden lake for fishing. We
did climh to 4500 feet and what a vieww of tha
cuuntryl Also spent some time with VEZUED and
VE/GED and their tamilies. VE7GD now retired and
hys moved to Sorrento.

MAMITOBA: SCM, Sieve Fink, VE4FQ - RM:
VEAPG. PAM: VEAJIP. ECs: VE4ANE VEANW. QIRSSs:
YEALG VEGRQ WELLL VEAEA VE4TY. OPSs:
WELLU VEICR VESJA. QOs: VEASW VEAVY, DESS:
VEAHE VEIMG. OVS: VESAS, VEAOL/4 handied
emernency medical communications via VE4CH and
VEAJP from West Hawk Lake on July 2. VEA4PG spent
part of July repairing his rig, while VE4UL was
tracking down a BCI problem. Two-meter ssb actlvity
' on the increase in the province, while more Heath
#0211 ara thowsng up on fm. MTM {3660 kHx 1830
lacat}: 44 sessions, 1089 QTC, 282 G 3
kHz 1800 Ipcall; 31 sessjons N QIc,
4L B3, VEAPC: 38, VEAYE 32, VESIX
WO 24, WE4AIP L8, VEILN 8, VE4LE 6,
VE4E) 5, VE4HA 5, VE4AHH &, vE4PA 5, VE4AXN 5,
VEAFK 4, VEANE 3, VE4CR 2, VE&IA 2. VE4INM 2]

MARITIME & NFLD.: SCM, Aaron D, Solomaon,
YEIOC — Assh. SCM: Maurice Gladden, vOLFG. RM
and  APN  Mgr,, VELIAAQ., Nfid. Ttc. MNet Mgr.:
WOIGW. It Is with deep regret that | announce
VELXQ has bacome a Silent Key. Racent hospitaliza-
tlon inciude VE1s NH OC QM UB; VO1L.U, Many YE
and Wi operating 2 and 7% meters. Repeater VELEMT
Iocated at Woodstock, N.E. on 37/97; YEITWO on
1070 temporarily  from  YELAINTS  @TH. Ex-
WE1AMA operating Can. Forces station, Lahr, Ger-
many  DAZGF Monrcton, SONRA and HUMBARS
report  surcesstul FD, VYEIAPY/SU repoits beawy
piiane patch traftic. NBARA E xecutive incl. VETWIK,
pres. VELSY, secv.; VEIATE, treas.: VELS DP HL.
AEB AKE XiG KOG AP, dir. VELISY and 2yl
presently touring Evrope. V1IN maobile on 2 and 75
meters. VOIFG operating as FPPFG, VO LKM won
V2 1AA Mernorial Award & YOI KE won Fred Erekisl
Memorial Award, Congrats tn bath, VOQIJR werking
far his pilot's license, VO1LU operating 2 teters fram
hospital, APN sessions 31, Nl 149724, @1C 107
MNTM  sasstons 25, QNI &0 {June).

VEIAVL. 12T, VELAAG 116, VETATL 107, VE
2, OVELBDT 35, VELIAPY/SU 28, VELAMN 25,
WEIQE 22 VETAYG (2, VETAME o VELRD) 7.
J\;’EQYO 6. {Junel VOIGW 72, VELBFY 6Y, VO1KE

OMTARIO: 3CM, darry thiviergs, VEIGT — Assth.
SCM;: ploreenl Mimmaons, VEGOL. PAMS: VE 35 AGHN
EWI GG Rivis: VEJS DPO FRG GFN, OO0 VE3s
AC TA AFA DDD GEQ. VEISH our epergetic
Canadin Davision Director has withdrawn nis reslgna-
tiqn and will serve the balance of his term, Lets get
behind Ron and give him our full suppert in this
difticult position, VE3FGT is re-activating the Lauren-
tian Net on 3755 kHz at 6:45 10 7:15 PM lacal time,
558 and ow check-Ins are mosgt welcome, We axtend
our sympathies to the famlly of VEIBRT who has
hecome a Silent Key. Bon’t farget the RSO Canvers
tlan in Toronto Gci, 22 to 24th, SARC Convention
Committee hard at work on next vears Natlenal
Conventlon, Cangrats to VE3GGOD for Knock-off his
WIRVE dud WACAN on cw. New Advanced amateurs
are VE3S CGYV o oand ETY. Qakville Ciub Statlon
VEIHB supplied Z-meter communications jor the
inter-coltegiate soccer tournament. Same station will
handle traftic to LSA and Canada tor visitors to the
“Steam gra' exhibition at Milton. Repeater WEITTY
maved to a higher logation near the fien Valley
Parkway snd J01, VEIGEFN has added ik rsw
cauntries to his growing list. WASET X/VE 3 enjoved a
fine summer gt Pointe Au Baril and wat active on
warlous traftic nets. OSN net certificates tssed to
VE3ds GFN AWE 5B GOL DV Gt EKC CYR BZB
DIK FRG GJG HGJ and DVE. YEICLX has a naw
TRAC on the air. with the increase in Canagian postal
ratas now Is the time 1or vou to take advantage of oue
fine trafic svstem that has access to the whole ot
Narth Amarica. Teaffic: (July) VEISB 231, VEIGOL
ALb, WEIFRE 166, VEIGIG 129, VL4
WEIDXK 83, VE3CLK 68, VEIGT 6 3

WEIEKC 51, VEIGCE 51, VE L FEIGNW
46, WEIHGS 31, VEZDPQ 30, WABETX/VEZ 28,
VEIATR 20, VEIDH 13, VEIEBC 11, VEIGEQ 11,
{June) VEIGEQ 7.

QUEBEC: 5CM, Larry Diobhy, VE2YU — (nce again
the untiring ettorts of VE2L! and his associates paig
off with & 'highly succusstill operation trom GZ20 at
the Olympies in Montreal. On behalf of the radia
amateurs of Montreal and Guebec we extend to all
those associated with CZ20 aur hearty congratulations
N a job well done. It is hoped that amateur radio wilt

«pntinue to play an important part in future alympic
games, YE2% 8FH BAQ YU QO and others rneet
tegylarly for a “vallow lunch" Keeping in touch with
the many activities in and around Montreal, VE2ML
and VE2GV are heard reaularly on HF with thaeir
newly acquired rigs and Advanced licenses. YEZyU
returns to Montreal alter the completion of a wark
assignment  in Toropte.  CTraffic: VE2WT  L/3,
KZHIJUEZ 11%, VEEC 28, VE2ZRP 38, VEZUY 17.

SASKATCHEWARN: SCM, P, A, Crosthwaite, VESRP
= i Just got back fram a good trip up the coast of
British Columbia. Taking a freighter to Stewart visiting
AK and many porti on the way, We were able to listen
and waork vht stations such as Aeronautical, Marriem,
angd while an |and we taiked to a tractor mabile,
VESRA and | were interested In stacking & pair ot
Tive-wlement 20-meter beams until we found sut how
much of a problem it weould be, It your membership is
tiear due, don't let It lapse, help support amateurs and
the ARRL-CRRERL. Traffic: VE5S5BO 49, VESHP 10,
VESDL L0, VESREB 7, VESRP 4.

ATLANTIC DIVISION

DELAWARE: SCM, Hoger E. Cale, W3DKX — SEC:
Kdkald, BRM: WIEFEH. PAM: WAIDUM., PSHR:
KIYHR 49, WAIWPY/1 44, W3LZN reports stolen
equipment [COM |€22-A serial No, 340971, Plaase
teport any information to Sigte Police at
3N2-571-3060. The DE Emergency Phona Nat was In
sssion from 12:42 PM to 10:35 PM local time during
Hurricane Belle. There were many fine comments on
the efticiency, cooperation, and geheral attituda of the
MNCS statlons and participating amateurs. Among those
Insing antennas during tha storm were WiYAaH, who
Iost 2. and 20-meter beams, and WaYilY, who tost his
“wires' but qot back inte the net later in the avenlng.
RDEPN. 1 66, tfe. 1. Vrattic: E{A‘:ﬁ\lw;:’- 87,
WADKH 39, ACSEER 27, AD3YHR 21, WARWEY 13,

IWD 9, WASUUN 2, WAIQFF §, wivaH 4,
WNIANC 3.

EASTERN PENNSYLVAMNIA: 5GM, fiearge 5, Van
Ovke, Jr, WIHK — SE€: WIFBF. Ris: KIMVO
WAIOGN WAIPHQ, PAMSs: WIAVI WAIPIO, Nat
reporis: PEN, GNI 384, GTC 334; ARES TDm, QNI 4
Qre 0: AREC Zm, C 6, PSHR: WA&QO:!?

Al 3

wiavd wiln; 0%5 KINSN WIKE ] WacL;
OVSs W3G0A WICDH WASEJG, Atlantic Div Convens
tlon turned aut to be a real good one! WACLUIL did a
fine Joh with the ivories at the organ! W3cCUL plus
WIVR equal 98 yrs of ham radio! WA3JATG off on
another marine Conventinnl WAJIYJG at camp all
summer but still In tic biz. WIWRE raports the YL$
are all set for another Canvention! K3MVO says GiRN
is topgln the QRM! WAICGS and K3VZ1 got the big
AW, AgE's son now WN2GLH. W3AX,
action. W3lD busy with 2M Tfc net. WA 3RMVY
o 4x4a-Land & he Iooking for cuntacts. WALl savs
GRN s gl\rirUa intruders campetition! W3HUS pow
WAFM., WASUDS with 2 watts got 76 WS0s an 75
fone! | ehigh Valley Hamfest a succesd, they have two
figw hams WBICCV & WNICIU, WAINDQ had nice
it in MO tnx to ham community! Del Lehigh ARG
flews looks good. Central Penn ARC had a wing ding
Picnic! A had storm took out the Lancaster repeater
jor a short while, OH2BQB an exchange student is
refurping home with new gear, look tor him. More
upgrades: WAILIF & W3FE é;ut the big E; WASULR
& WAZUL G the Big A and WB3IBHC moved up to &,
Remember if you have traffic for the SCM and you
do have a mall box and phena!
Vratric: Waclil 3131, WiAVR 813‘ K3NEN .535,
WASATGQ 355, WA3IQO2Z 219, WAJTHT o1,
WAIYJGFS 210, WIIPX 135, WAZZILIO B4, WAZYMYV
71, WIWRE 64, KIMVOQ 64, WIAT. 44, W3AVI 31,
WHZRGA/S 20, WAIRYY 14, W3IGJIL L7, WIADE 16,
HIRVE 1o, WIAXA 10, WAlD 7, WASWAE 7,
WAIYHR b, WiBNR 4, WAZ Ay WIHR 3,
W3HX5 3, WAIBJQ 2, AG3IRKH 2, Wil 1, WiGoA
3, W3GMK 1, WIKCM 1, W3KEK'], WAIVOG 1.
MARYLAND-DISTRICT OF COLUMBIA: SCM, Karl
H- Medrow, W3FA ~ MDD/W3F2V 3643 kiHz at 7
andg 10 PM local time daily. MEPNAWIMWD 3928 KHz
at 6 PM MWF and 1 M 55, MDCTN/WAIEOP 2920
4z at 6 PM TTSE. WHR PONAYIDFW 3905 kHe at
5:15 PM local M5, Meet the gang hers. Congrats to
AAIYEKK our Jily PSHR man. OO reports from
WAIKCY WAJSKXH ACEBIY/Z AAZUHS WAINSA
4nd WAIISZ, WRIALX IS 16 years nld and want trom
Novice to Extra in 10 months, Thanks to W3KNR for
the bhalp, WAIYTN and WaAIKCY spearhoaded an-
tenna zoning changes in_ Anne Arundel County.
WadRKH starts at the U ot MD, WB2TJR/3 with qood
news has repewed ham activity. WICDG has bgen
operating MMNJ3S1, WA3SSY expects o move to MA
this tall. WEBIRUIA claims RF malkes his tomatoes grow
big, WB3IAGOQ vacationing in WVE-Land., WAIZEE
moved to MS permanently and alreadg active, L.ighten-
ing struck the antenna systems of W3ECS with savara
damage to rotators. W3GHF lost portions of his
AQ-meter four-element hoom in a freak wind. Now
repaired and up. 1t's BIG, WAIUPH is back with a 35
fotter and Quad pland tor 0. WASELL was named
MARS Man of the gear. Congrats. WA35JS s a requar
ligison with MARS. WASUUM Is rassling with rig
robrlems. W3IFZV WAIEDP and W3CHQ attendees at
he #tlantlc Div, Convention. B3BY( & ragular
check-in warks the graveyard shift. AAIVKK moni-
tars Ds¢ar and has his new MARS tickas, AAIQIA has
ad busy weekends, WABUYE Is a Sat. nite regular.
W3HM s also KITKS. WAZZAS was active In the
gicant QSO Party, and W3BHE reports the Mountain
ARC was actwe trom the Cumbertand Shopping
Center. £C reports from W3HJH and WASICE appre-
ciated. With the nets: SesslonyTF‘{;[r.LNl avera?e.
WMDD WA ZV madGla,

2 {2
and’ WAIWPY, MEPN 22/105/20,1 with
W3IADQ topper and WILDD W3DKX and WA3IIV/3

den't hear me |




others, WMDCTN !3[34/&41 with Top ronors to

AHIYKK  KIORW and AEOP. Traftic: (lury)
ASZQLA 123, WIAFZY (‘G W'iFA G5, WA3S IS

W3MWD 54, WAIZEE 51, ACBBZY/ 3 47, wRiR e
ASYKK X AJUYE

as, WABEQP  3F, a,
WERIBUA 24 \’UA'%S Y 24 WBJTJRIB 17, WF-\ i!P\":
12, WA RW 8, WBIAGD 4, WA3IKCEY' 4, (June)

WB3IAGO 3

SOUTHERN NEW JERSEY': SOM, Haymond F.
Clancy, WB2GTE — (.ungrats to
WNZGGEY, WNZGGX WN2EHA, e 2
WNZ2GGY, WN2GEY, WNAZGEK; wN2aWL Ad-
yanced: WN2BMC rechniuan_; WNZAWO  dGenerai.
WBz!,,CC reparts West Jersey AL hes annther class
un the way. KZAX A now an OO, WEB2JIN says Fidis a
cqQ contest, WN2YOQF says you missed the Burl, cn.
ARG Picnic Ang. 14, W2Jl needs an EC for Camden
Co, any fakers? WB2UVE, ir. and WH2ZMGV, sr. have
an anténna tarm, WE2KFIK DX's in Marlton. SJRA's

% 14 plcnlc was a success. K2GEY Hnished a DVM.
Kz GH wikd 13 orig states on oM, W2IAV reports the
Cumberiund o, Radio Net has hegn meeting for 30
jears — W2BX Tus, 8 PM 2 and 6M, WAIAMIL. sez
Southern Counties ARA sponsored a compules semi-
nar. W2ASEOO  received Extra and son  Advanced.
WrQKG out of hospital. WARJICF eyehalled QSO
Russian and Finish hams on & visit, WN2NAK working
ah new antenna, W2APD has Hicen WAS, WBZESE
new EC for Cape May Lo, W2HOR buty with MARS
MNJPN AREC BUrl, Co. pius VHE net. WA2W g
received 2 M rig for hirthday. WB20CR moved to new
QTH. WB2LCC and WB2UVEB appointed as PR assis-
tants, Traffic: WEB2LOC 24, W2Jl 19, W2HOB 14,
WR2OSQ 12, K2B5 10, W2ELL.

WESTERN NEW VYORK: SCM, Joseph M, Heood,
K2YAH — Asst, SCM: W, D. Thompson, WZmMT A,
SEC: WHZEDT. Some of the many clubs and indi-
widitals who are pblanning povice licensing courses for
tate spummer or fall nf 1hls year are: W2ZRUF in the
Butfala, NY area, WB2TEQ Hilton, NY, WB2GGM
fMonrea Community Lollege, WBZNSH' Rochester
ARA. If vou or your club plans to hold such classes

not, why not? Amateur ¥adlo needs all the dgood
amateurs we can get. Those hoiding classes should ajso
read Qfficial Bullétin 601 of July 29. WAZECA has a
new 1%5-82 WAZLEE has a new palr of 3-500ZLs
percnlating wmmzz BANXEC beat RAWNY, ARATS

I+ comblned Fisid Day score acuirdanq 4]

trl-bander up. Pleased ta report that KZONN is back
to work after a 9 month QRX for surgery. ARATS has
reaiacted WR2GUF, pres.; WHB2ZQCK, secy; WA2RIC,
L o1 pres traas,; W2WCT WB24UL, WARZUNH  an nd
WB20QCK dir, Congratulations to WB2ZLEL on his
appointment as QQ. Your SCM, Asst, SCM and SEC
are In the process of raviewing all section appoint-
ments. Any appointment which has heen inactive for
An wsxcesslve time will be cancelled unless the ap-
pointee notifles me of his interest in retalnin?— the
appointment. Pleased to report that the BRUMULIN
ARC have become an ARRL atilliate. L.ooking fur-
ward tn Hamburg Internatlonai Hamfest in Sept.,
Syracuse Hamfest Oct. and the Antique ereless
Assaciation's annual racdho conference to be held Sept,
30 to ¢l 3 In Canandalguz, NY, Alsa thanks to the
Radio Soclety of Ontarlo ter the invitation to
WRZYZL. and yours truly to speak at their convention
in Toranto in Qct, Traffic: WAZUY K 366, WB2LSW
242, W2MTA 199, W20EC 125, W2FR 35 WAZ|CH
7?8, WZP?L A8, WA2A1Y 35, WB2QiX 35, WERGQF 21
WAIHSE 18, K20FV 17, WAZZJ 15, WaF K 14,
WAZEGA 10, WABDRC 7, WAZEAJ 2, K2VAH L.

WESTERN PENNSYLVANIA: SCM, Goenald J.
Myslewski, K3ICHD — SEC: WIZUH. o'-\sst SECs:
KISMB WA3LJW PAM K&SMH RiMs: W2KAT/3
WINEM Wil

Net kH Time/Davs

WA CW Traffic 35850 7100 PM Dy
Pa, Phone 3960.0 3:00 PM M-F
WPA RACES 39905 9:00 AM 5u

New appointment: WR3AGE as ORS, Current holders
of the OPS appointment will he contacted by the
oM, K35MB for the purpose of an HF phone net for
the WPA Section. Welcome to the Gulf Science &
Technolpay Co, ARC and Washington Amateur Com-
munications (WALZOM) ARC, new clubs in the section.
Ofticers for the Gult $ & T Co, AR for 197677 are:

W3IZDIF, pres,; WILIEA, vice-pres.; WNICVE, secy.
WNSCN\/ treas. The ML, Washingtan repsater 'in Pgh.
s aperatmnal on 147.99/.39 MHz. The Nittany AHL
wHl sponsor code and theory classes this fatl. 1 would
llke to urge all clubs in the WPA Section to consider
ctasses for the beginner. Many are intgrested but only
need somagneg to help get started. Classes ;lven by
various clubs In tha Section have resulted n the
wllowing MNovices: WN3ICTOR WN3ICOX WN3ICNU
WNICVE WNIGSY WHN3CPL WNICNV WHNICSS
WNICS T WN3DCO WNICHG and WN3CEC, Welcame
to the raniks fellows., WB3IADR upgraded to Genaral
Class and WB3IADI to Advanced. W3SMN has been
appointed Asst.  Oirector by  Atlantic Division
Director, W3sw. WASRVD provided the Foaothills
ARG with man powered generator during Fleld Day.
WNEIA(:LJ acquired & Triton I\(. The Great?r Pgh

wnth & l For the month of Julv. tha WPA CW
Tratfic Net had 31 sessions, handled 148 messages
with 330 PSHR credits WASVEM 46 apd

NI,
WAILWF 44, Trafftc WASVEBM 412, WZKAT.’3 14},
W3IEGRJ 113, K3CHD 48, WAKUN 47, K3MIY 37,
walaHp 3115 WISME 22, W3sN 13, WoalsWE 12,
WAIZAO T12, W3OYE B, WIYD '8, W3IDO §,
WAIPMT 4, KISIN 2.

CENTRAL DEVISION

ILLINGIS: SCM, Edmand A, Metizger, WIPRN —
asst, SEM: Harry J. Gtuder, WHRYL), SEC: WIAES,
PAM: WAIKFK., RM: KQiTV Conk County ki

WOHPG,
Net Firen. GMT Gavs Tfc

1N 3690 Qo307 By 252
[{Eich]

[lL. Phane 3915 2245 [»1% 248

NCPN 3915 i%gg/ M-5 205

KOEBA 15 now an Advanced. Perry Willlams, W1UED
was guest ipeaker at the E gyptlan radio Club's July
meetmg alonq with SCM, WaPRN Cun%rats to KELIY
and his XYL — a new bahy girl in the household, The
Naval Tr‘dlmnq Center Great Lakes Smateur Radio
{lub and The Central IL Radio Ciub of Bleamington

Let's Make Yours DRAKE!

It's time to get on the Bandwagon and join the large number of Discriminating Hams “‘who
know'" and wha choose DRAKE gear for their serious operating. Find out just why they will
not consider anything else, Let yourself enjoy the Total, Reliable and Conventent operation
of the equipment with the famous name. !f you ever have a problem, the R.L. DRAKE CO.
provides terrific Factory Warranty and Out of Warranty Service. Just ask any DRAKE qwner.
AMATEUR ELECTRONIC SUPPLY - Just ask around! We're the Ham House with the Solid
Reputation. We have nearly 20 years in the business and have built 2 large organization
with a Mail Order Headquarters and two fine Branch Stores employing 30 licensed Hams io
serve you, Large Stocks, Fast Service and Top Trades. Write or Call Today for information. If
you have Clean, Late Model SSB Gear to trade, Get gur Deal! Otherwise. iust Get our Price

R-4C 160-10m receiver.......

FL-250 250 Hz filter_ ... ... 52.00
FL-500 500 Hz filter. ...... 52.00
FL-1500 1.5 KHz tilter ..... 52.00
FL-4000 4 KHz filter. ...... 52.00
FL-6000 6 KHz filter. ,..... 52.00 ¢

4.NB Noise blanker .. ......
MS-4 Speaker ..............

24.95 2

T-4XC 160-10m transmitter. ... 599.00
AC-4 ACsupply............. 120.00
TR-4C 80-10m transceiver. .. .. 599.95

34PNB Noise blanker....... 100.00

RV-4C Remate YFO/speaker. .. 120.00
FF-1 Crystal control adaptor .  46.95
DC-4 DC supply........... 135.00
MMK-3 Mobile mounting kit..  7.00

Here's Ray Grenier, KOKHW operating and enjoving his latest

L'4;B 80-10m 2 KW PEP linear. . 895.00 DRAKE mquipment, Watch for him on your favarite band. Ray 1s
Optional Crystals ............. 5.25  Natipnal Sales Manager at AES - Write or Call him foday.
Fixed frequency crystals. ....... 7.85 o .

7072-Hand-held microphone. ... 19.00
7075 Desk micraphone ... .... 39.00
C.4 Station control console . ... 419.00
MN-4 Matching Network. . ... .. 110.00
MN-2000 Matching Network. ... 220.00
W-4 Wattmeter............. 72.00

WV-4 VHF Wattmeter . ........
TV-42.LP 100w low-pass filter, .
TV-3300-LP 1000w low-pass . ..
TV-300-HP High-pass filter .. ... 7.95
RCS-4 Remote antepna switch .. 120.00
SSR-1 General coverage revr... 350.00
SPR-4 Programable revr...... 629.00 §

5NB Noise blanker.........

AL-4 Loop antenna......... 29.00

DC-PC DC cig. lighter cord .. 5.00

Metiles Cundy, KQHMh nmur Sarwice Manager, His jub IH

RY-4 Teletype adaptor...... 20.00 making sure the quahty of our reparr work does not deviate
SCC-4 Crystal calibrator . ... 20,00 from the siandards we have bacome tamous tar over the years.
TA-4 Transceive adaptor .... 35.00

Plain crystal selector dial. ... 3.00 .

Aeronautical overseas xtal kit.  36.40 mastér Chal'ge d B A .
Amateur bands xtal kit...... 31.20

Citizens band xtal kit....... 5.25 THE INTERBANK CARD ANK MEHIBAD -
Marine bands xtal kit ....... 57.20 h

MARS bands xtal kit........ 26.00

Commercial teletype xtal kit. .  20.80 o pp s s con o o o o i oo i ¢ 2 00 o o

[ ]

Time & freq std, WWV xtal kit. 26.00 g 1
Tropical broadeast xtat kit ... 15.60 ¢ To: AMATEUR ELECTRONIC SUPPLY &
DSR-2 Digital receiver , ... ... 2950.00 1 4873 W. Fond du Lac Ave, Milwaukee, Wis. 53216 1
TR-72 2m FM Xovr . ......... 320.00 B | am interested in the following new equipment: =
TR-22C Portable Zm M xovr. .. 229.95 1 i
a%lég Bgzka:g;::e{ : ;g gg B | have the fallowing te trade: (what's your deal?) =
MMK-22 Mubile mount. ..... 10.00 | | |
AC-10 ACsupply ...........- 4585 1 =
Crystals for TR 22 TR72..... 5.00 : Ship me '
[ 4 1

A M AT EU R BiEnclosed . 1 wilk pay balance {if any): Il

] [’] COD {20% Depaxity ] American Express L]

E L E CT R 0 N I c : "] Master Charge* [ BankAmericard =
= Account Numk =

s U P P LY i Expiration tMasm Charge 1

’ 1 DATE o bank number i4 digits 1

4828 W. Fond du Lac Avenue g i
Milwaukee, Wisconsin 53216 : ame :
Phone {414) 442-4200 g Add i
Branch Steras n: . ]
Cleveland, Ohio & Orlando, Fla, § City & State: H
Send Ordars and Inquiries to Milw. Ho. g [0 Send latest new and used gear lists 2
O o UUD A A GO O SN AN O AN OOY SN NN BN NN NN NN N AN N N BN




BUILDS THE
BEST SSB/CW
RECGEIVER
AROUND?

HR-1680 Receliver
$1 9995

FUNCTiy
AR WER ey

M o




YOU DOE

When you build the NEW HR-1680.

The Heathkit HR-1680 is an outstanding Amateur Radio
Receiver offering excellent performance and conveni-
ehce features that make it ideal for Novice, General or
Extra-Class Operators. It's designed by professional
engineers who also happen to be Amateur Radic opera-
tors themselves, so they’re aware of what you're {ook-
ing for in a general-coverage receiver.

FREQUENCY COVERAGE: The HR-1680 covers 500 kHz
segments of the 80, 40, 20 and 15-meter bands plus
two 500 kHz segments for the lower 1 MHz of 10 meters.

ADVANCED CIRCUIT DESIGN: Has a superhet double-
conversion receiver with a double-tuned RF stage and
AGC controlled IF and RF stages. A four-pole crystal
filter provides excellent SSB reception, and a two-.
stage active audio filter provides a very sharp band-
pass for really clean CW. The use of quality solid-state
components thraoughout eliminates heat buildup and
drift, so you get outstanding frequency stability on
every band.

OPERATING EASE: An easy to read calibrated “8”
meter helps you tune for the strongest relative signal;
the extra-large spinner tuning knob and easy-to-read
calibrated dial make tuning fast and accurate. A frant-
panel headphone jack lets you use low-impedance
headphones to work stations in private. Preselector,
AF and RF gain controls, mode and function switches

HS-1661 Matching
Station Speaker

$1995

] Send me ...

{7 Send me

*‘There’s more for
the Ham
at Heath.”

HEATH
Schlumberger

HR-1680 Recelvars at $199.85 each
{plus $2.50 shipping and handling).

HS-1661 Matching Speakerts at $19.95 each
(plus $1.30 shipping and handling}.

] Please send me my FREE Heathkit Catalog. | am not on your mailing list.

let you set up with real precision. The buiit-in AC
power supply makes the HR-1680 ideal for permanent
stations,and there's an exiernal battery input for 12
VDC portable or standby battery aperation.

SPECIFICATIONS: Sensitivity is excellent at less than
0.5 pV for 10 dB S+N/N for SSB operation. IF Selec-
tivity is 2.1 kHz min. at 6 dB down and 7 kHz max. at

7 dB down. Frequency stability is rock-steady: less
than 100 Hz per hour drift after 30 minuies warmup
and less than 100 Hz for a 10% change in line voltage.
And the dynamic range is an cutstanding 120 dB for
excellent reception of widely varying signals.

EASY, ENJOYABLE KITBUILDING: An open chassis
layout, printed circuit boards and a wiring harness
make the HR-1680 a pleasure to build. Like all Heathkit
Amateur Radio products, the HR-1680 combines quality
and value at a low kit-form price. Order yours today
using the coupon below. SEND FOR YOUR FREE
CATALOG — nearly 400 superb electronic kits.

Just check the box on the coupon!

eathkit Catalog

Heath Company, Dept. 9-22
Benton Harbor, Michigan 45022

Heath Company, Dept. 8-22
Benton Harbor, Michigan 45022

j SN I I N VR N R B N R S Ry,

Name.
Address.
City. State.
Zip
AM-338

Prices and specifications subject to change without notica,
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C’M —ECONOMY LINE—

The Greatest Dollar
Value in FM Transceivers !

10 Watts
for 220 MHz

NOW ONLY $165.00
including 223.50

CRYSTALS IN STOCK FOR ALL POPULAR CHANNELS

15 Watts
for 146 MHz

NOW ONLY $169.50
including 146.52 crystals

Both of these units provide 12 Channels with individuat
trimmers for Receiver and Transmitter Channel Netting

Both have a big clear S Meter/RF Output Meter
» Superb Receiver Sensitivity and Selectivity
Crisp, Clear Audio on Transmit and Receive

Sold only by (Zeq
Order direct toli free today .

MASTERCHARGE & BANKAMERICA CARDS WELCOME

{Please adc 2% on credit card purchases,
we pay shipping on arders accompanied by check ar maoney arder.)

céﬁ Communicatians Corp.

208 Centerville Road, Lancaster, PA 17603
Toll free sates & services - Phone [B00) 233-0250
In Pa. call (717) 299.7221 {collect)

»

100 O5F

have been approved as ARRL affillated clubs by the

Leagues axecutlve committes. Congratulations to

WEBIKHMHK on regeiving his DXCC award. The Nont-

qJomary County AREC Club was honored with a full

page article of their activities in tha local Hillshare

newse'aéaer. MNews calls in the Elaomln\gton arey dres
WNIVER WNIVED WNIVDM

Denver was vislted by a good reprasentation of the
We-Land amateurs. The newly stacted officars of fhe
Tri Tonwn Radio Amataurs Club, Inc, ara: KaPMy
W9JBM and WIHQQ, Their annual family picniz had
an FB turnout. WBHHVED WB9GGO WEBIMKT and
WBYEIA are the new officers of the Lamoine Emer-
gency Amateur Radio Club, Thelr new rapsater will by
on 147.69 and 14709, The Southern 1L Lintv. ARC at
Carbondale, WASFGX has a2 new Vands 8% 'V maoni-
tor, WACJIW, trustee for the club wisited tha Todye
International Amateur Radio Assaciation [TIARA).
W2iILH the XYL of WIICN has joined the ranks of the
Gilent Keys, WASOBP is pack on the air after a very
disastrious fire. WHOFWO racelved hls Extra olass
!u:egglgx Trafflc: WBINVN 273, WwoNXa 244

WAIAQN 43, WBINIC 41, WIOYL 48, WIKR 35,
WILNG 28, WAYCIG 22, WOPRN 20, WARORP 19,
ABIDED 12, WBIFWD 7, WEOELP 5, WOHPG 4.

INDIANA: SCM, M. P. Huntear, WABEED ~ SEC:
WOUMH. Canﬁrats tn the follnwin% clubs for affilia-
tion: Indpls. Hamtest Assn., Biue River Valley ARS,
0ld Post ARS. WBOVKD has « new Tach licanse
ax-WNIMAM], WASKEBS racently passed the Extra
dass. WNIVEG is the yourglqest ham ar age fiva.
(:han;e the net time for INN fo 2P30Z instead aof
23302, my mistake. KOTE hosted FPEDH during his
recent visit fo Indpls, WESTHY reports much ri
trouble among tha ’?arre Haute novices. KOTNY wil
be on HTTY and possibly TV In Sept, WHOQPN has a
new THEDXX at 60 feel. FWRCE is claiming section
honors far FD four transmitter class, WOUIMH received
the Wouff Hong de?_!ee at Milwaukes, WASITE placed
well in the May 8 FMT with an 18,1 ppm deviatian.
He 15 al3o a new Class | OO station. There seems Lo be
much interest in low band DX with some good
sutmmer goodies being logged, WL TU advises he ajso
passed his Extra Class ewam. Red Cross ARC will
spensor Novice classes in Oct. WOE[ has returned from
Indonesia and is back in the swing on GIM. After
raviewing retiutrements for BPL., WHIOH is a3 new
regipient. Nat Traffic: qin 364, 1TH 606, [PON &,
HMOOS VHE 9. Trafflc: WESKTR 182, WaloH 270,
WBIFQT ]‘.)427, wlngUF 142, KOTKE 140, WBQLW

X
WEBSTHY T8, kalgy 18,

13, WBYORM 16, WIBHP &,
WBIKGR 7, WASBVS 6§, KOHMC &, KYRGE G
WIDKP 6, WHIHCH 6. WICMT 4, WBOVRS 4.
HIDIY 2, WASUSD 2.

WISCONSIN: SCM, Roy A. Pedersen, KAFH| — sEC:
5}%};}?& PAMS: WAOL RW WIA YK K9LITQ. HMs:

WASNIX, RACES' station |1 Madison 'new . call
WCBANG, ARES and YTARC lgrmrlded communica-
tlons for Blcentennial Parads, ARRL convention went
oft very well, lots of torums, meetin?s eyehall QS0
food and a 1ot of fun. The West Allls ARC it tn he
commended on a job wall done. W2TUK WIPRN
WUCP WIHPG and on Waters from ARKL ware
g{resent: Armin Meysr was the speaker. Naw MNovices

orth Freedom WNSVJS [YL), WNIVIQ Sauk City, I
regret ko repart the following Silent Keys Was&aM
KOEWL. Ex. PQ picnic had 40 present #2 were nat
members. Oshkosh ARC hag 14 taking novice class, §
finlshed |t. WNA picnic at Baraboo had 58 registared
plus the familias, evervong had aégod time, big prize a
digital watch was won by WBSLKC. WNA Manuals are
madg. need ona? Contact K9UTQ, MNew Novices
WNIUKF  wausau, WNIUQR, Wisconsin Raplds,
WHNIVGW Stevens Paint. WHOLKS Life Member
ARBL. WS EM new mar. of BEN, KSCPR made BP(. .
Traffic: E:IJUIXLKECPM 621, WHMMP/Y 3126, WEBD KPX
ll}lﬁﬁ. WaHC 133, \g?DND 13 WoPW 114,

N 70, WAD
19, KOANV 17, WBSKIMW "is, KBJES 14, WHIPYG
13 WEBIGFW 12, WaKHH 10, WEBILKC ¥, (Juns]
WeakPR Sg.

DAKOTA DIVISION

MINMESOTA: SGM, Frank Leppa, KEZXE -~ SEC:
WABOEZ, PRA WBENGX. Attontion ali novices: the
Minn Slow Spead Net has expanded to seven nights a
waek, 5130 PM on 3710 kii, Don't pass up this
vpportunity to increase your operating skills. FCG
amateur exams will be given In Sloux Ealls, 50, Oct
149, file torm 610 now with St, Paul FCO, WRHW is
now MN Chief O85. Members interested ih sending
bulletins contact WEHW or K#IXE, Turritic two mtr
openings vecurred July 10 with WARJUK, Duluth,
warking KEIKV, Mpls. with 10 W to a 1/2 wava whip
Via simplex. Oither reports 100 numerous to mention
were noted. Willmar 31/91, now autopatch, Marshall
and Austin building autopatch, Austin ang Waseca are
linked, WH@RCQ ready and walting tar licansa,
Bloomington RACES now WC@ . _machines
authorizéd for Hardwick, Hinktey, Fergus Falis, and
Fark Rapids, WROADY (St Paul} nas four recaive
slte;, nesabl group installing 25/88 machine neer
WHOIRL s back yard. Rapotts aof ZM ssb are fraguant,
with TS700s being used h‘xw ALS WPCLP WABCCR
WABCQG and WHROAG. WAMD and WEMIS are using
hamebrew gear, The passing of WABV I'Z to the ranks
of Bilent Keys saddens all of us who knew her, New
Novices are: WNGTBD WN&TWH WNSUAL WNRUKI
WNgUTV. Teehs: WNEGEZS WNg LT. ¢ieneral:
WHENNY WNINYG WEF?OUH WNAPQE WESSXQ.
Advanced: WBESGR. MSEN PAM ABEHOX is in the
hospital and axpects to be home in a week. WBBLOW




DON'T BROADCAST
THE FACT THAT YOU'VE GOT
HAM RIG.

i § .

Now you don’t have to let everyone know that you've got a
mobile ham transeeiver. Our model ASPR798 gain disguise antenna
looks and acts just like a normal Ford antenna, operating on AM and
F'M broadeast™as well as the 2 meter band. We know the disguise is
effective because we've been making them for law enforcement
agencies for years. Antenna Specialists has an entire line of disguise
antennag to prevent the theft of your VHF FM rig. Exact replacements
for Chrysler and Ford products and universal mounts for everything
else on wheels.

When it comes to choosing the right amateur antenna, don’t
settle for less than the best. Look for the Stripes of Quality. At your
Antenna Specialists Dealer.

the antenna specialists co.

a member ot The Allen Group Inc.

12435 Euchid Avenue, Cleveland. Ohlo 44108

Export: 2200 Shames Drive, Wastbury, I New York 11590
Canada: A, C, 3immonds & Sons, L.td,

11976 by The Antenna Specialists Co

o  October 19786 101




(" TS-820

(Cpecifications

FREQUENCY RANGE: 1,8-29.7 MHz
{184 - 10 moters)

MODES: USE, LS8, CW, FSK

INPUT POWER: 2060W PEP on $828
160 W DG on CW

108 W OC on FSK
BN BR | ANTENNA IMPEDANCE: 50-75 ohms, unba
CARRIER SUPPRESSION; Betler than 40 di
SIDEBAND SUPPRESSION: Befter than %0
- ) SPURICUS RADIATION; Gireater than -50 d

- (Harmonics more than -40 dB)

RECEIVER SENSITIVITY! Batter than 0.25u\
RECEIVER SELECTIVITY;
588 2.4 kHz (-8 dB}
(y 4.4 kHz {-80 dB)

CAN® Q.5 kHz (-8 dBy
7/ 7/ 1.8 kHz (60 By
*{with optional CW filter Installed)
IMAGE RATIO: 160-15 meters: Baitar than
10 rmetars: Eatter than
IF REJECTICN: Hatier than 80 dB
FOWER REQUIREMENTS: 120/220 VAC,
50J80 Hz, 13.8 VDT (with optional
1514 DC-RC canverter}
POWER CONSUMPTION: Transmit: 280 \Wa
Receive: 26 Watls (healers ofih
DEMENSIONS 13118" W x 8" H

118" D
WEIGI-IT .2 Ibs (16 kg)

addlﬂonal

i 7
o - Q/ eatures
@ S [ 27 Facilh FINAL AMPLIFIER: The T8-E
R g TN I ; & Ly is completsly solid state exc

for the driver (12BYTA) and t
final tubes. Rather than substit
ity -3 RSP A o B TV sweep tubes as final ampli
4 ' 4 tubes [n a state-of-the-art
B ‘ amateur transceiver, Kenwoo
has employed two husky 8-20
{equivalent to 6148B) tubaes.
These rugged time-proven tu
0 3 H PE are known for their long life :
! " i i superb linearity. Tubes run ¢
with the aid of a noiseless f
(standard) mounted on the re
panel. The above tube and po
combination minimizes the
possibilities of TVI and helps
maintain the Kenwood reputal
for excellent audio quality.
Most modern 85B transceive
empioy some type of ALC cin
in the final stage. The TS8-82
uses R.F. negative feedback fi
the PA plate circuit to the dr
cathode permitting a high deg
of linearity at the high powe
level of the PA tubes. This
accomplishes third order
intermodulation products 35
or greater below the output sig
. you get one of the clear
slgnals on the air today.

VFO-820

The VFO-820 is & solid state remote
designed exclusively for use with the
Kenwocd TS-820 Pacesetter, The VFO
has {ts cwn RIT circuit and control swi
It Is fully compatible with tha option
digital display in the TS-820. The per
exira to any Pacesetter station,

CW-820
SOQHZ CW Crystal Filter

TV-502

The TV-802 transverter puts you on Z-me
the easy way, Simply plug It in to tt
TS-820 (or T8-520) and you're on the
fperates in the 144.0-145.7 MHZ fraqui
range with 2 145.0-146.0 MHz opticn

[ dlspla"
[+ ) 100 Hz* Fraquenc!es ar

Whejm the Digifal E)lsplay
e D.H. {display hold) s
Va memory device. By
the setected

REQ-KENWQOD COMMUNICATIONS INC.
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you’re carefree
when you
know you've

Kilrod antennas

Repeater or simplex, home station
or mobile, 1 watt or 50 . . . what
really counts is the intelligence that
gets radiated. Jim Larsen, W7DZL
found that out years ago when he
was both hamming and running a
two-way commercial shop. That's
when he started working with mobile
antennas . . . gain antennas that
didr't waste power in useleys heat,
Today, thousands and thousands of
Larsen Antennasg are being used. We
call it the Larsen Kulrod® Antenna.
Amateurs using them on 2 meters,
on 450 and six call them the antenna
that lets you hear the difference,

Larsen Kiilrod Antennag are
avaijlable for every popular type of

mount. For those using a 3/4” hole in
their vehicle we suggest the LM
mount for fastest, easiest and most
efficient attachment.

For the 3/8” hole advocates there's
the JM mount.. . . fully patented
and the {first real improvement in
antenna attaching in 25 years.

And for the "no holes” gang there's
the unbeatable MM.LM . . . the
magnetic mount that defies all road
speeds.

Send today for data sheets that give
the full story on Larsen Kitirod
Antennas that let vou hear the
difference and give you carefree
communications.

Mustrated . . . Largen JM-150-K Kiilrod Antenna and mount for 2 meter band,
Comes complete with coax, plug and all mounting hardware. Easy to follow
instructions. Handles full 200 watts.

" Kilrod , .

|

. & registered trademark of Larsen Electrontes,

Larsen Antennas

L1611 N.E, 50th Ave, ¢ P.0, Box 1686 » Vancouver, WA 98663 » Phone: 208/573-2722
In Canada write to: Canadian Larsen Electronies, Ltd.
1340 Clark Drive ® Yancouver, B.C. V5L 3K9 ¢ Phone: 604/254-4936

1N4

nNeT-

And WBENAA completed llcentgnnial WAS, with
seweral others in hat pursuit, WaHZIU is handlin%
trattic nn 200 M sska to the Sa. Pacific at midnight 1oc
time. ABBIYY ariginated huge amounts wi traific
[abnut a00)] at the Manka ta Farmfast. i hanks to

WHRQJ tor hosting the MSN picnic at his home,
KAQOQ, 93 years yaung, raceived the MARS certifl-
cale ni merlt. Trafilicc WBRIYT 31F, KecvD 277,

WARTFC 2nl, WAHZL 114, WHBOAG 98, WARVYT
a8 w ANZE &3, WEADCT 75, KBEXE 72, KaPlz‘i

WAGTUM DB, KpTht bg. WHBGRG w0, WREOFG a
WB MAD 47, WAGURW 39, WDRQJ At ABﬂLDW’

NPPGE 24, WBgPMZ 20, WA;‘!WO\I 24,

V‘B';IPKC‘ 18, WBgLS| 1 WAQJPﬁ 14, wWgumx 13,
WNBQEL) 11 WOKLG 10, WEH#QCW 1D, WABLIS 9,
WEBYPBN 9, KﬂH,l‘ !l. waho 5, WaDPxX .i WeRIQ 3,
WOlvYP 2, WBBIIA 1

NORTH DAKOTA: SCM, 4. Worcester,
WABWLD — OBS: KEBVG, WBBGMT is enqafl
WATIRT /U on the air at Langdon. New Movice cai sat
arand Forks, WNAUCH WNBUKR and WNIUKS. H.

Fast had a gond tiro out and will have repart nnxt
month. WBgNAD rgolng tor a Ballann Flying licanse
and can be seen flving around Bismarck. WAGWLP
trving to get on 2 metar S5B.

Net — kiHz GOT/Days  Sest, QNI QTC
fianager
DA;AU-- 3996.5 2300545 30 245 74

Tratfic: WAUSUIE 77, weDM_ 10, WBABMG &,
WEEGEZ 5, WARGFZ $, WARIPT 3,

SOUTH DAKOTA: S5CM, £dward Gray. WAGCPX -
Jorry tarmerly K@ESE s riow W2HFW at Fairport,
LY. Jarry is looking for the S0, gang on 20 meters,
KUHNLU from Huron is now DALNC in Germany.
WREMUK trom Vermillion Ix stationed in KGa Guam
and is looking for the .03, gang on the low end of 20.
Wi ¢AHN s Now on 2242 in ths Southern Black Hills
un Bear ML, the second highest alava:ion in %.1), by
st a tew feet, Carloyn Heimbuck XYL of KAOTZ has
zarngd her Advanaced ticket. KuLXK passed bis bxira.
They are both from Rapid rRity. NSEDAK cards
should gn via WKPCXL with an SA5E. In Heron
WBAPLP has his Advanced, WBPULX, Technician, and
anﬁ‘f’l for WNAUAY WN UGG WNPUHL  and

DELTA DIVISION

ARKANSAS: SCM, 8. M. Pokarny, WSUAU — SEC:
WALVNY, PAMs: W5SPOM WASZWZ, RM: WEMYZ.
Welgome to ham radio, WNSs TKN TV TLE TMZ
’tNl.‘ WBSs TPl TQRO TRO. Nets: KHr, Iime/Day,
QTC, Mor.: DXK, 3760, 164, 35, WEMYZ; APN,
3931 350 M-8, 146, 37, WSEOH; MiBied, sdo, 17,
WALEWZ; ARN, 3985, 23307 Dy, 397, 31, KSEOY
New ECs: WAS MY. Miss:sslnpl co. .md WASTIX
Lanoke o, Cancel EC appt ot WASTLS WST XA

,l\ 3 NN
WOPOH &0, K40 39, WHSMYZE .-lEi wsLiAL) ?5—
WBSGWLU lb WbSHY 3, wBbGQ

LOUISIANA: SCM, Robert P. Schmidi, WSGHP —
Asst. 5CM: John buuua';tre WASNY Y G[— C‘ WBSCIQ.
BM: WASTR |- PAM: WHSEKL, \!HF : WHVEX,
The LA State Hamfest will ba n New r)rlgans Qet.
30-31. Make plang to attend. For further information
contact WASNYY. KL5VD, chmn. {or the 1979
MNational convention in Baton Kouge, has asked akl
clubs to submit one member (o ba on the advisory
committes, These narmes should be in Raton Rouge by

the end of Oct, WASTRA active on all trafflc nets is &
new E£C for East Baton Rouge Parish. WBECDX active
o the trafflc nets, and trving to get on RIlYy,
WhHCEZ 5 75 vears young, still very active on MARS.
Many thanks to the New arleans VHF club, and tha
Wastside ARG for their help at the Lutharan Ynouth
wanferance in the super Dome. The Twin Cliies ARG
&a}s_ss]hbmmembers In their new Novice tlass, run by

Time/Dayx QN QTS Managar
7 & Dy 4le  #44 WASLPRI
8145 PM Dy 212 66  WBSEKU
30 P MvF 16 EXd WA::ANV

LR 39875 7:00 PM 73 4 WESFHU
rrafﬁc- WHGHP 442, KE TTG 270, KATRG 104,
WASYIRE 95, WEMI 63, WASANY 63, WASTGA sS4,
WRBSLOX 356, WBSPTH J-:! WESLBR 28, WBSIKT 27,
WNSOOM J.G WASQVN B.

MISSISSIPPL: 3CM, WwW. L. ADpleby. WASOCY —
Enjoved FB visit with Keesior AF B AR, SAppis.:
WHEIRR KEMIT WhYTHN WASDPG, ECs. Action
underway in form a MS Coast Am Fad Councll
batween KAFB ARC, MCARC, JCARG. Jackson Co.
ARC will again operate snecial Call station KM5ESA
et 1517 WEBSNDE WRSKFN heiping Movicas in
HBurg area. Keesler &FB ARC has MNovice rlass
usiderway with &5 at first meeting, Lmerqancy Ra-~
peater hvstem. McComb, Jackson Co. ARG, Laurel-
Jones Co. ARC and Delta AR Rad Assn. now ARKRL
afilllates Hernando ARC & (hickasaw ARC have

?ues‘ted aftillation. Monroe Co. ARC should be

ring up soon, [.ook for activity from Univ. of MS
ARC SEC WEBSF XA neads more Co. and Dlstrict ECS,
Welcorne new amateurs WBSs UAT UAaL 7] UCH
TEN LoJ UAK: WNSs UIDE BT UBN TEW FLF
TRJ TMR 'I'M!: TLN TMG TEY TRG TRMA TOV
TN, {atest repeater counts puts it at 25 far state.
HESIRC KSRS SIJX WESTIE heard on vhi-fm, MSN
MNat cert tssucd fa WNSOLL WNSRERY. WSDT now
Asst. Mar, COCHN. W5L5G active on Navy MARS cw
nats. MS repragented 839% .m DRN&, BN chagk-

ins 1041, traific 163; MSN check-ins b traffic 1%;
CGEHN check-ing 1874, trafﬂc 7. 1ra£rie~ WBSHKLLI
107, EAOAF  1l0r, WBELXX 95, SEDT &5,
WBSMT% 52, wisNb 40, WBSDC Y 37 WESBN 31
WBNCE 49, W5LSG 21, WBSBUE 17, WASYFW 18,
WEYTN 16, WEBNJZ 4, WESSNG 8, WiLL 3.
WEBSHAS 2.
TENNESSEE: 5CM 0. Keaton, WA4GLS — SEL:
wWB4DY, PAM: WE|4P1'-1F' RM: wBanJu.
Net ~ Freq.. Time{Z}/Days  fess, QNI QTC
WManager

N = 3980 1040 M-F - 3218 243
WALEWW 1145 M-F
W4PEPR Q030 M-5
WB4Y PO 1400 SSuH
TN — 3435 on30 Dy a1 igz 104
KEYFC
ET WHFN — 145,2 1800 TTh E 23 2






WEADZG )
ETVHFN — 50,4 1900 MWF 17 123 2
WALWZI

MTTMN — 28.86 0100 TF 8 o
WAEAY 22006 s 167 s

WIVHFN
146,17-146.97
WALV 0130 F

The TN Civil Defence Weather Net [s now meeting at
0100 Wed. aon 146,16 in-146.76 out; Nashville ama«

. [ L J | L teurs are ercouraged to ioin in, WN4JGL received the
&Y Sl Certiticate ot Meflf tor participating in the s merican
e w‘ce | e N . Revolution Bicentennial Wagon.” MARA’ Fleld Day

o - o A B . contacts were I672 with 3 transmittars. Many thanks
Co ' . to the amateurs wha Elarti:ipatad in the Powder Put!

L . Oerby. The Crossvifle Hamiest was & success as ysual,

ke board ) : always a joyous occassion. We are glad AL 50M,

. . - - ' WBAEKJ was with us, hope you got to meet him. The
B ‘ o, ' . . May issue should have repofted MARC (not DARC
p— - - o . . had 232 surollment in radio class. Trafflg: K4CN

i mone C . LBS, Ka¥YFC 126, WHACNY 53, WE4Zs2 51, WAQGG

A Ad Lo 29, K4JS5F 48, WBAPHF 42 WB4DJU 40, WARUW
‘ R o 35] WALGLS 23, WBABKF 20, WALLJ 19, K4KE

) . o ' : ‘ WASBCE 9, WASEY'S, W R or s o oAl S o

o " . WA . 3. 4 .
‘ 7 3 6, WAAMIU 4, WAPSN 4, WABVEN 4,

7, WRBAMPY 6
WBSWHE 2,

waviw 3,

GREAT LAKES DIVISION

KENTUCKY: SCM, Ted Hugdle, WACID — SEC:
WAAGHQ. Appointmants: wWhsIES as GRS, July
ets!

Net @M ey Net QN [/TC
KRN 298 4 Ky FEL i35
MIKPN 96 i02 6DAREC B3 7
KTHN 103 145 BDAREC /1 9
KPON 44 23 ERYEN 2 1

HAFLM is now publishing an FB KYN newsletter,
QN1 a couple of times and ﬁﬂ on the malling list,
Walcome back an 0T, WB4AIN. John is now an aB8$
and hard at it. K4HRAF is helping out the SCM by
taking much of the first of the month @TC. New
antennas at WB4AIN and WB4KTR. K4TX) has
moved his KC4 phone patching to 40 metars. Tratfic:
KATX 114, WABAZ 35, WALIGS 78, KAHRF 58,
KAFUIM 67, WBAEOR 59, WACID 4%, WEB4A LN 42,
WNACAR 39, WARHEM 29, WiAQVs 28, WASAVY
24, KAYZU 33, WAAFAE 18, KAHFD 13, K3LOL 19,
WASAGH 7, K4AVX 5.

MICHIGAM: SCM, A. ., Baker, WBTZIZ -~ SEC:
WEMPD., RMs: WEJYA KBKM(S. WavYiq. PAMs:

WREJIX KBLNE. WHF PAM: WwABWVY,
Net — Freg, Time/Days ANl TFC  sass,
R s oo e — 3953 3 0y 74 290 3
AL DRBROT0 tevtooail Toes sobin dus RS Bobloo, H3TE 4
“The HAL DKB‘ 010 keyboarcf does dpub}e duty. ag%q'sw ;;3:-5?530 g;g(‘z R“; ;{:%2 133 3(1)
For the price of an ordinary keyboard, you can send ?ﬁgm—sﬁa‘;‘ :‘%33 'R}' égg 37 31
both TTY and CW. At the flick of a switch, send TTY at ail éﬁ %;-hjtagr':azmt 33008 433 lg ;2
standard data rates, or perfect CW at 8—60 wpm. You get gne new aégonggrﬁ% In Juty £C WELMT In Wash-

= ana . S ater o
complete aiphanumeric and punctuation keys, a “DE~—call ;&"3&3’4 %‘; N:.ZWK 5@&“&‘5:“%33;%\?“‘:1}’.‘% m}:ﬁ

- - G
letters™ key, even a “QUICK BROWN FOX...” diagnostic key Extra, Gonaratulstions. Election insults:a 313‘5“%.
ater: Tet. + | -3 .
for TTY. In both modes, you have a three—character buffer ::é‘éh KeePz, 3,.2“,“1 Arow Ke %&'%:’?:ma"é'?gﬂf'
. = YH . 5 3 . 3
for bursting ahead (larger buffers available), and in the CW ?gsﬁw',%{:ﬂ{%ﬁ#g "li,?" a dﬂoE‘.m rieé’fugr throd
. 2 x| . .

mode you can adjust the dot-to-space {weight) ratio to your I{g”é s‘,’tT jﬁ‘;ﬁ NF. g‘ii’{fz_t : ?MQ,J Iﬁ;‘{é@ﬁ%ﬁ,’i‘bﬂ
Ty . 5. T8 matgu n -
liking. fed by the MACS Eé%%’ ngﬁlFQQ.'gmeD‘Tf ﬁu%
Like all HAL products, the DKB-2010is built to commer- ViCtorians n it ey gy :egldl;,,,g;e orneuss ARS
clal standards-yet this solid-state unit is available at a price %;;‘;‘:5‘}\% Hsa"';l"%fc’,"-sé'ﬂ", Grimetons. 144 WRSZo6
you'll appreciate. It's like getting two keyboards for the price m?gg;gaggge{?;g; D'@?:a%t ;g%fg %,'35;@?%8'3;5(,’
of one. oo wii : RS S AT0N O3 YATZE,S3, Werion 4
For all the details, write today. We'll answer you on the WEVID 16 WEEIR 38 wbar 21 ey 31,
double WABIBL, 27 3, ‘'WBEKBZ 75, WalHX 27,
+ HBZJIL 18, WN 7, WBAEDJS 15, KBOTG 14,
BVEW 14, WaJUP 13, WBENCD 13, WBRBE 13,
WHEVAL 13, WAVIZ 13, WesRva 1%, WBLLEC 11,

. 3, WEIAX 4, WSLOU 2, WaJiD 1, R
HAL Communications Corp., Box 365, 807 E. Green &t. wawvL ]1"4, (&gg . 3’31%’,‘% ol xl_bsvgazft\?v'lgsi%%
(rbana, Illinois 61801 « Telephone: (217) 367-7373 8.

OHLIO: SCM, Hank Greeb, ACRCHT - Agst, 5CM:
William ~ K, '‘Shaeffer, WASMCR. SEC: WARKBN.
PAMs: WEDIL Wwafsss. RME: KEIKD WBBIGW

WABWA K. Net regortl.

Net — Freq. ‘irne(X) SR§5. QNI QTC

QNN — 3,708 2230 20 H4 HE
EN OSSBN — 35,9725 1gggfzuouf 93 2304 6od

g

i ini O6MN — 2877 (1100 31 #0491
l:iavmg paris problems such as'M:mmum Orders, Unanswered Letters, M (- ET 2 -2
Uninterested Suppliers, Too Much Time at Flea Markets? BNR —3.603 2200 3 (52 07
iet G. R. Whitehouse & Co., the New Parts Specialists solve your Silent Kdv: WBWXU. Aflen County AREC provided
communications tor twa  parades with WBBARJ

problems. KECLY WABDEH KBEBN WASELT WABISY WHJBS
NoW IN STOCK BsSH, “EREtS, WRSMA WAMG "wetoR]

Transmitting Variables -~ Roller Inductors —— Counter Dials WBBVCO WABWFN and WBEYNE assisting,

Air Wound Coils ~— Couplings — Knobs — Receiving Variables ARC. ranea” oy Clnginaati, Barnesville Area

R oL ‘weirt Area Repeater Assn. d Wood

R.F. Chokes Coil Forms and more Soun%'/ ARC gpe among thg nawly afﬁt[‘at;g clubs in

From H’\gaéeét‘:{og. WNBzvdLPIsbl‘uéwel"?am springborct:.

. - 25 aArrange: Ublic satfvice Announcemants
Millen - E. F. Johnson - Barker & Williamson - JW Miller - Hammarlund on 10 different broadcast stations throughout iha
v o S an HTTVG%?%(;E@WB“Q inta

Send First Class Stamp for Flyer 201158 = and 15 2128 10 have FIrs rOam 10r Sateh iy

Central Ohlo AKEC honored past £, WEBERD, 2t 2

' special banquet, KBOC! s experimanting with an-

Eenna for Z-mater im. Traffic: WABMCR 818 wspr..g.l

r - " - wilﬂéﬂ’i 3 Rt Ly ﬁgﬁrrwslaa'fs’wm?mﬁﬁ

. 11 NEWBURY DR., AMHERST, N. H. 03031 116, WBALS 105, WBAJGW §3, WBSCIU 88, WB.D
masidt cha . " becwnens | | 78, WBEPAY 83, 'WBLXA 56, WBAKKI bs, WaQzr
“The Parts Finders ShiaTINBVLR 52, WACKN 51, WasJVwH 49,

RK 45, wg
WABSEl 37, WEOE
1MNeE nNeT. o L S




I“TER Mnn? Virtually :::;::EATIONS:

Nﬂﬂe! Front Panel Size: 612" X24"

Over-all Dimensions: 104" deep X
62" wide X 24&" high

, Rea"y Components: 13 Transistors, 10
Diodes, 6 FETS, 4 ICs
n Freguency Range: 144 to 148 mHz

super! Number of Channels: 20 plus 2

NUMBER OF
CHANNELS?

The GTX-202 is Adaptable Anywhere

Weight: Approximately 6 Ibs.

Power Supply: 13.75v DC system,
negative ground

" RECEIVER:
1 tﬂ 22 Sensitivity:

12 db SINAD: .25 Microvolt

Selectivity: 4-7.5 KHz, @ 6 db or
less

saquelch Threshold: 0.1 Microvolt
M%d&lﬂtian Acceptance: Mare than
z

Adjacent Channel Rejection: Mare

—at Half of the Price of Synthesis— Eﬂ?&’m’i"'w‘"’re‘;.;éﬁ’éé“hm than 70
SO, Buy Now at Low Acquisition Cost, Image Responses: More than 70 db

Check these outstanding Features:

« Massive heat sink to maintain power
over prolonged transmissions

+ 30 watis (nom.) output

« 8-pole crystal filter 'Nngg‘gcr RY

« 15-pin accessory jack $ A;

. Dual-gate MOSFET front end 23 5 |
GTX-202 2.

Same Circuitry as used In Genave’s 22 cniﬂf:}’],’ M |

famous Land Mobile transceivers . . . ——d

Manufactured in America by the same '

Government-Inspected facility that pro-
duces high qualily reliable communi-
catfons and navigations for marine
and aircraft industries.

Be sure to look for

MADE IN

Smmmmsl  the

4 tag. ™

4141 Kingman Dr., Indianapolis, IN 46226
Phone-in orders accepled (317--548-1117}

NAME
l ADDRESS GITY
l STATE & ZIP AMATEUR CALL

" HNon-standard crystals @ $6.50 each T JE

Spurious Response: More than 70 db

and Add Crystals Later as You Want Audio Output Power: & Watts at less
or Need Them

than 15% distortion {5 Watts Max)

Frequency Stahility: £+.001%

Circuit Type: Double conversion,
Superheterodyne, Crystal Con-
trolled. 8 Pole Crystal Filter

Intermediate Fraguencies: 10.7 mHz
1st IF; 455 KHz 2nd IF

currant Drain: (Squelchad) .2 Amps.

FCC Certitied: Part 15, subpart C

TRANSMITTER:

Power Qutput: Hi: 30 watts nom., 25
Waits min, @& l4v DC input
Lo 1 Watt @ 14v DC input

Output Impedance: Matches stand-
ard 50 Ohm amateur antennas

Frequency Stability: 4:-.001%

Audio Modulation Deviation: Adjust-
ahle to In KHzx max. {Factory set
to 45 KHz)

current Drain: Hi. 6.0 Amps. Lo L7
Amps,

Use This Handy Order Form --l

EIGTHUZ 2Meter FM 22 Channels 323 995 i

Ringo Ranger ARX-2 G db 2-M Base Antenna
L Ringo Ranes @%$2995%

:
i
I

[ Lambda/4 2-M and 6-M Trunk Antenna

[Z1 TE-I Tone Encoder Pad for
plug-in Instatlation on most
amateur transceivers @ $59.95 $—.

(3TE-Il Tone Encoder Pad for installation on
most Hand-Helds @ 34995 §

£71PS-1 AC Pawer Supply for use with all makes
of transceivers 14 VDG-6 amps @& $69.95 $ o —m

and the following standard crystals @ $4 50 each s___ ,,,,,,, —

Payment by:
] Certified Check/Money Order [JPersonal Check
{JC.0.D. Include 20% Down
Mote: Orders accompanied by personal checks will require
about two weeks to process.
20% Down Pajinent Enclosed. Charge Balance To:

[J BankAmericard #m— Expires ...
[)Master Charge # . .. Expires

{1 Interbank . Expires

IN residents add 4% sales tax:J} ¢
GA residents add 6% salas tax:[ 7

Alf ordars shipped post-paid within Continental U.5.
Adc{ slkowef ;!v:de k:fg? gﬁrgp]ng
i ipping, -
Handlin%, and Crystal Netting, (18T 10

T S O Y P OUT AND ORDER NOW W5 SEENY S0 NG N DK AN WONE S C1.1P OUT AND ORDER NOW BN - — -

Meatatras 1078 41n7



The HAL RVD-1005
video TTY unit
puts all these features
in the picture.

,,,,,, Plcture the HAL RVD-1005 vided TTY unit In your station.
And start enjoying silent, trouble-free TTY reception. o
¢ The RVD-1005 converts the output of any TU into a clear,
easy-to-read TTY video readout. The output signal can be
fed fo a TV monitor —like the RVD-2110 monitor shown —or,
with slight modification, any standard TV receiver. The fea-
tures speak for themselves. We've included everything the
serlous amateur requires for TTY receiving at its best.

Best yet, the RVD-1005 is built to commercial standards,
yet is priced at a level the amateur TTY enthusiast will find
very affordable,

For an in-depth picture, write today for compiete
information.

HAL Communications Corp.. Box 365, 807 E. Green St.
Urbana, Hiinois 61801 » Telephone: (217) 3677373

TIRED o GRANKING?

MOTORIZE YOUR TOWER WITHOUR ELECTRIC HOIST/WINCH

wE

i o Sturdy
. ® Reliable
- o Easily Instatled

¢ In use on E-Z Way, Heights, Tri-Ex,
Tristao, Rohn, Versatower, etc. In all 10
US Amateur Radio Districts, Virgin lIs-
lands, Canada & Western Europe.

TOWTEC CORP. Dept. Q14 $195

118 ROSEDALE RD., YONKERS, N.Y. 10710 Tel. (914) 779-4142

WETH 23, WBWEG 23, WABKPN 22, WRBUIN
WHQRCU 21, KEBYR 20, WESPIY 29, WHBGGR
WEBAYE 18, WABMAL 17, WNBWTS 15, WSARW
14, WBGOE 12, KBBMNL L1, ADSMLO 10, WABJPX B,
WABFSX 7, KBQYR 7, WBATTP 7, AAATSX &,
KEBEPX 5, WBQXQ 4, KEONA 3, WBBQXN 3,
WABETX 2.

HUDSON DIVISION

EASTERN NEW YORK: LUM, Gary J. Ferdinand,
WAZPIL — SEC; K2AYE, Asst. SEC wB2VIIK, RM:
WHRZIXW, PAM: WRZQEI. HM tor RTTY: K2OYG.
Jily net totals CHN @NI 563, Q5P 9%4% NYPRN
: ‘ 5 , B3y, At
645, QTC 23}, W2RUF reports that her W
ratfic Training Net, NYSTN, will reactivate in Sept.,
o 3728, weakdays at 5 PM at Novice speeds, It's &
4ood opportunity to get into a cw net at a very slow
speed. Technlcians take note Wil To assist prospective
Movices, Novices and Techs., WAZPJL will run weakly
sude practice sessions every Tua, evening beginning 8
PR, Speeds ot 5, 10, and 15 wpm (higher if raguested)
will be used. Freguency: 3697 kHz. Got vour plans set
tor ihe Hudson Division convention, Nov, L3-14. See
GST for details. OO report received tfram KZDW.
Similar 0 reports are requested from other 10s
assuming continued ap{:olnrmam is desived, WB2G0J
regnrts that he will (with the help of the Pouagh keepsle
ARCY yun a Movice ciass in Hvde Park this I,
WH2RUZ and WAZPJIL. also plan to assist, W2VJIR
worked 28 states GRP in tha B.C. cantest, WAZPJL
was surprised by QS0 from V3, FRB, JA, VK, ZL,
in the contest, WAZCJY received his WAS and reparts
S-tlay turnaround frorm the AREL. EC WEZE RV
reports the Gilgns Falls area AREC provided white
water derby communications des&ite rain, red ants and
two faet Gf Suison fvy! Ex-8M, WA2FBI, reports
bieing alive in CJH after 2 parmanent move. Congrats to
WHZGUE on the new license. ARC, WB2YCH, has 2
1nutual Help rogram to get new Movice graduates on
the air. ARRE Atfiliated Clubs: are vou making plans
now for your license <lasses? An experimental FCC
program aright make you eligible to give and grade
novice-leyel exams to avaid FCC delays. PSHR to:
WEIRLIZ WAZPIL WA2RK! WB2VVS and WB2ZEMU.
Traffic: gul;;l WA2PIL 319, WB2EMU 181, WAZRKI
9, WB2ZRUIZ ¥7, WAZUYL, 72, WB2VVS 37, WaYJR
3b, H20YG 23, WBZEKM 16, WARCIY 15, WB2TGL,
14, WEB2GOS 10, K20UA 10, WEB2ELA 9, W2DW 2.
June) we2Go) 7,

NEW YORK CITY — LONG ISLAND:SCM, John H.
Smale, WBRCHY - pAsst. SCM:  Art Malatzky,
WBEIWFL SECQ: K2 - Fbag B2LIM, B 3
WiB2PvY M. The following are tratfic nets In and around
the section:
et

kHz Time/Day fManager
MNLI* A630  1900/2200 DY WBPLIN
MLy Phone* 3928 IT30 Dy WBZPYM
MNLS* 4730 18300y WH2WRT
Clear House 4925 !]iﬂﬁ Dy wazDbhD
All Sve 3925 1400 St WHOE
Mig FARAD 3925 1300 MTWThFS W2OE
ES5 3590 1s00 Dy KALIIR
NYSTPEN 2925 1800 Dy WAZRSP

*Denotes section net, all times are local, | want to
parsonally thank evervone who helped out during
Hurricane Halle, The only thing | want te ask of
e.-v_egvone Is_to please check Inte your local town
AREL Net first. The timss and freqs are lsted In this
column every other month. If you don't see anythin
far vour town, it's probably because thers isn't an £&
for your town. Why not Inguire to sae it you qualify
to dn the joby, The reguivements are listed [n Dperatlsng
An Amateur Radie Station. Hemember, the [ocal
will tell you what to do, and the Phone Net will try to
imeet on 3928 kiHz, WB2TSE reports the FGC Info Nr.
s 212 $20 3436, WEFZ W2ATM and W2PE attended
the Nat. ARRL Convention in Danver. W2FZ won the
grand prize {tomplete Drake station. W28 |IM waon 1st
prize at QCWA breakfast {Mitlan Meterll. The LIMARC
Flea Mart was & great success in spite ot the rain.
K2BMW acquired an AZ-EL mount for his 30 £ dish.
KADVE working on 2 432 sib armp, hopes to have it
ready by thi fall. WBZLZN is looking for more
stations to check Into NLI and help out with the
liaison and handling of trarfic, why het try f,
YWAZYEl reports his 'tuna tin 2" warks great, and he
1% now bullding the “harring aid 5% receiver from July
QsT, He also has added a model railroad In his shack
tor times when activity is_low. LIMARC also had A
vary successful cllnic Aug. 3rd, Iats of pacpla got their
rigs back where they should be. WASYE] now Ove,
WAIGMD has retired from schaol taachmi and Ig
moving to & new GITH in CA, Citlbank had 524c3G] at
1ts June meeting. Ha discussed many of his activities in
Henya. WAZROD0 has teturped drom 3; weeks in
L-Land, he had many »M QSOs including an eyeball
with DKBON, The Grumman ARC wishes to thank
K2KSP WRDVG W2WDD WAZRSMF and WR2PUE for
their public Service contribution in providing com-
muntcations tor the Hicksville-Amarican Bloentennial
International Secchr Tournament, They spent & total
of 24 hours éperating on 2m'thru WRZACW, Wantagh
ARC had a turnout of 7% prospective noyices at their
June 18 class. Mew clyb officers are WB2EHM pres.;
W25UM, vice-pres.; K2ZPAY, treas.; WA2LLIM, rac.
sty WAZKODC, corr, sacy. Traffic: WB2LEN 492,
WARIECD 244, WZEC (86, WRBIYKG 65, W2H YT 50
W2GKZ 38, K2GCE 20, K2JFE 3, WAZVED 9, warF

‘I‘;lvg;gHERN NEW JERSEY: SCM, Louis J. Amoroso,

Nt = Freq, Time(FMY/Days  %Sess. GNI QTC
Manager

NIN = 3695 70 Dy 31 390 155
WRPCST

WJN = 3695 10:00 Dy 3 e g2
WB2CST

&JSN — 2F30 #1115 Dy 249 149 149
FJPN — 3550 61010 Dy Al 667 269
WB2VT]

NJPN — 39350 4100 AM Su E 3 +3 2
WBIVTT

SEC: WR2PBD. PAMs: WA20PY (VHF) and
WB2VTT. RMs: WA2WIW and WB2CST. New a

pointment, W2NR as 00. OO0 reports from W2
ARZCST and AB2TFH. Congratulations to WB2CST
Aan aﬁaln maklna BPL and to WHB2VTT wWAZDSA
WAIWIW WB2CST and ABZASD on making PSHR.
We with to welcome into Ham radlo the tollowing in
the Edison area — WN2EVF WNZEVH and WNZEV.,
Giend Tuck and lets hear fram atl of vou, C‘“.‘ISF“‘ to
K2L.OS on passing the Ganeral and to WAZTZM on
passing the Advanced, )l(Jﬁda!es on Oscar DXCC totals
or some of the NJD group are WaBXA at 13,




FIRST

Make this
comparison:

The GTX-1 gives the high
quality performance that
compares with Motorola, GE,
RCA or any other hand-helds
that sell for $700 or more.

THEN

Check these
features:

Small: only 8"x2.6"x1.28" ...
Appearance: slim silhouette
all hlack metal . .. Service-
able: easy access to sepa-
rate receive and transmit
circuit boards . . . PLUS: &
pole xtal filter for superlative
receiver operation . . . and:
trimmers on receive and

transmit xtals: standard 10.7 |
MHz 1st [F. 3

and specs:

Rec. Sens.: .2,v for 12 db
SINAD . . . Adjacent chan-
nel rejection: £30 kHz 55

i
|
1

db . . . Spur. Resp.: more
than 65 db . . . Audio Out-
put: 500 mw . . . Power out-

put: Hi 3w, ko T w ...
Audio Quality: Distortion
free, crisp, clear receive and
transmit.

NOW

Look

T R T

at the Price: _ L
rice 2 M%Eﬁa!nei E-Esxu.u‘.l.;

{without encoder) Tone Encoder

$2 4995 529995

(Bat. Not Incl.}

{Bat. Not tncl.)

GENAVE stocks most common 2-M
Xtals for immediate delivery

Use This Handy Order Form

4141 Kingman Dr., Indianapaiis, IN 46226
Phone-in orders actepted {317+ 546-1111)

r------------_-

1
I

DGTX 200-T

2-meter FM, 100 channel combi-
rations, 30 ‘watts with factory
itstalied tone encoder (incl,
145,34 MHz)

D GTX-200

2-meter FM, 100 channel comhina- '
tinns, 30 watts {Incl, 146,54 MHz)

[ leTx-10-8

Z2-meter FM, 10 channels, 10 watis Y
(Xtals not included)

D GIX-2

2-meter FM, 10 channels, 30
watts with pushbuiton frequency
selector (Incl. 145.94 MH2)

[Jem

2.meter FM G-channel, 3.5 watts
Hand-Held

lamr

Same as GTX-1, plus Factory
Installed Tone Encoder

$ 24995

(Bat. not incl.)
Operate Auto Patch

#29995

{Bat. not incl.)

i Ringo Ranger ARX-2 & db 2-M Base Antenna
@ $29.95 § e

(7] Lamhda/4 2-M and 6-M Trunk Antenna
@ $29.95 %

[1 TE-F Tene Encoder Pad for
plug-in instattation on most
amateur transceivers @ 3$59.95 §

(I TE-N Tome Encoder Pad far mstallatmn an
most Hand-Helds @IS

[JPS-1 AC Power Supply for use with aII makes
aof transceivers 14 VDC-6 amps @ $69.95

and the following standard crystals @ $4 50 each $
Non-standard crystals @ $6.50 each: S S

ACCESSORIES FOR GTX-1 and GTX-1T
[ PSI-18 Optional Nicad battary pac:lé995
[ PS2 Charger for GTX-1(T} battery pack
3005 §

{7 GLE-1 Eeather carrying case .. 31235 §e .

1 TENl Tone Encoder (for use with GTX-1)
$4995 S

Add $4 per Radio for Shigping,
Handling, and Crystal Netting.

Payment by:
[ Certified Check/Money Order (7] Persanal Check
{J€.0.D. Include 20% Pown

Note: Qrders accompanied by personal checks will require
about two weeks to pracess,
20% Down Payment Enclosed. Charge Balance To:

{7 BankAmericard it e Expires
[1 Master Charge #—. e EXTHFES e
l NAME [ Interbank #. Expires — oo _
[ ~ooress oy £ T o & Sl i s
All arders shipped post-paid within continental U.5.
l STATE & ZIF AMATEUR CALL ——— {allow 8 weeks delivery.} 1

h- TN B N P RGP OUT AND ORDER NOW SN SN IR BN IS BN M CLIP OUT AND CROER NOW M M M S

Qs
N . .

o Mty 1070 1MNg
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the first name i in solid state !!‘ ®

INTRODUCES THE
VERSATILE

) More Channels...at the fiip of a switch

Unlock the unique mode switch and 12 channels
become 144

@) More Sensitivity, Less Interference

=

.25 uV Sensitivity plus 75 db adjacent channel
selectivity and 70 db image rejection
More Power Out

35 watts nominal with a minimum of 30 watts
across the band

... for a fot less

$269%

Amateur Net

CA|_ELECTRONICS, INC. 7707 Records Street

Indianapolis, Indiana 46226

)

NYE VIKING SUPER SQUEEZE KEY

Fast, comfortable, easy ... and fun!

Extra-long, form-fitting molded paddies
give you maximum operating fiexibility! Ad-
justable spring tension and contact spacing.
Knife-edge bearings! Heavy die cast base
with non-skid feet. It's stabiel
Maodel 88K-1 (shown) $23.95
Model S8K-3 has sub-base to hold any
Nye Viking standard SPEED-X key $25.95
{Prices subject to change}

Available at your favorite dealer, or write to

vk W M. NYE COMPANY, INC. 1614 130th N.E., Bellevue, WA 98005

110 O =

W2LY 65, KeQBW 52 and W2GZZ 53. WA2GEZ
reparts his DXCC total now at 175, W20DV group
revd ARRL affiliation. The NMJN/NJPN picnlc wat its
usual hig success as was the NJDXA atfair, The
following qroups report they are holding Fall and
Wihter Amateur Radio courses: The Qld Barney ARC
ronducting MNocice classes. WAZPCF has details.
WA2DIW will conduct Novice classes at the Wayne
Adult Scheol beginning Sept. #9 far 12 weeks, The
Bergan ARA also planning classes. SML has the
datalls. The Mutiay AR Soclaty will conduct a waekiy
Movice clags heginning Oct, 4 at 7 PM in the Red Cross
Bullding at 169 Chestnut 1. WB2PBO raports that the
cranfard ARS will condust Theory classes on the 2nd
and 4th Thur. of each manth beginning Sept. 2. Plaasa
pasg the above Info to anyone interested 1n getting a
license. 1T vou live near these groups | am sure they
waould welcame all the help they can gat, WR2AHV
grnug report  their repsatar doing FE  job wn
47.90/30. Finally to all clubs, Pleasa keep mae
intormed of the classes vou plan to conduct and ﬁlﬂ
me 2 couple of months notice if,gou can, Traffig:
(ngzj AB2CST b26, AB2ASD 258, ABIVTT 146,
wazbsa 127, waMLc ¢7, wazRMKK a9, wazwiw
78, W2CLI T3, WAZPLF 6!1. W2SWE 53, WAZWXM
5L, WB2CLW/2 50, WBZHSG 43, WAZSLF ih,
WAZRMZ 30, WASDIW 27, WAZZ 23, WASYWK 20,
WAZCQ 17. WazDLT 14.W2WHB :5, MNZEMG 12,
W2ZE® 11, W2W0J 8, BAICCE 7, wazuom;:» e
W20DV &, WARQIU 5, WAZFUL 2. rJune) WE2HSG
42, WB2HSD 24, WZZFI 21, W2WHB &, WA2GHN 1.
{May} WEB2RKHK 138,

MIDWEST DIVISION

IOWA: BCM, Max R. Otto, WILEFE — SEG: wg:vw.

PAM/VHE: KALKHM. PAM/HF: WBBAVW. The Daven-

ort A RC assisted 2 100 mile blke ride using WBASRL,
GRC WIarsP wAgrIK Wwe

WAQWAV GNS WBBIUCS KEMST WNEQCE and
R PEW has 4 CW-DXCC  cartificats.
WBIUTD is new Ft. Dodge Tach. OBS WRJAQ is back
an the alr with Bullatins M-W-F. WB@0 moved to
AR WB@HOG to IL and WBRSJIYF to ChA, WA;DXZ
will soan have a KW on 2 maters. WBPSGP WRRAA
K@UL and ABBAWN have Blcentennial WAS, Soo-
Land Repeater Assn. along with Ringgold Wiretass
Assn, [(WB@AULIF) have become a duly afflliated
society, New appointments: Kgl[ﬂ GOV, KpbBw
03] OVE ana WRBHKE DO-11/111, Weleoma ta
g‘*rc WNOTEJ WNETZD and WNEUPF ali in
FMumbalt. Yours truly had good time at 3200 Club
pienic at Spancer. WAASM and KOHGN co-NCS a net
an .B4/.94 Tue. 23302F with 40 on the roll. WeTGQ
%ga some PR onh WMT-TV showing his actlon during
disaster. WABQM X sporting new Henwoad T$-B20,
Hogm to see you at Cadar Rapids Hamfest on Q¢t, 3rd.
Nat — F I Qrc

Freq. Time{Z)/Days gpge,

#anager
iowa 7EM — 3970 1730 M-S 27 e84 30
WAGVLH
iowa 75M = 3970 2300 M-S 27 1063 76
WABA; {duney 6 1015 34
2l Corn — 2560 2330 54 A30 103
HE LY 0300 Dy
IA NMovice — 3710 0130 Dy 2T 7 2

RWN

AER Jung)

Trattic: {JUIV{VWAé 424, KgEVH 143, wWe¥Ls 112,
Kaazy 101, LJW 29, WEBSAVW 21, WeMOQ 11,
WRELFF 10, WeBW 5. (June} WEBG 9.

KANSAS: SCM, Robart M. Summars, KBXF — SEC
WIKL. #M: KAMRI, BAMs: WASSEV WREBGL.
VHEPAM: WAREDA. WeHI is now a TV Broadcast
Engr., at KAKE-TY, Wichita. The CKARC Gmuip sat
4p an Amaziewr Radic Booth at the Tri-Rivers Fair for
3 days. OVE WBIHGG rerort]ng good VHFE condl-
tlons during July. The Mobite Amateur Radle Awards
“lub, Inec. gtill going strong, atways new activity. Got
the stow downs in Ham actlvity? Nead something
interesting to pep you upt Try County Huntingl Far
mare info write 1o KBAYQO RE. 1 Box 230-M, Desoto,
KS. The Parsons Repeater on 147.80/,30 WRSALN
going strong, Maost reports revd this month all agres on
one thing. The bands have been lousy, It has bsen a
yood month to be on vacation, Speaking of vacations,
fvaryone must be on one except me. Tha mnortlng is
slow this monih. Net activi uly *76 QKS, N1 408,
QTC 18%; KWN, QNI 479, ATC 174. ECs: Remambar
monthly reports now to, WOKL., Newest EC
appaintments, REGLC Zone 4, WASUX Xone 14
W@PEN Zane [

o QTE 3,
f.ate report for June WBAHEN made PSHR with 61
palnts and trafflc total of 129. Repart strayed in the
mail o Ohlo and back. Traffle: FIR 329, Wak)
214, WO YH 128, WICH) 103 Kg PC 93, WAL KA
B8, WBINH 64, WBQODJ 60, KeBx
56, KEMFA 53, WOPE 33, WAGLEE 34, WEGLEJ a7,
WANGSG 29, WBSLLUN 16, WEFCL 14, WAgOWH 12]
WHEDJ 11, WPERS 5, WRKL 1.

MISSOQURL: SCM, L. G. Wilsen, KBRWL — Asst, SCM:
Jae Elowars, WEOQTF. SEC: WEBMDEW. Congratula-
tiong o WRB W oon plsslna hit Adyance license;
wBdTDZ WBHSRO and WBIRUT on passing their
Genarals and to Mavices WNGE T1J TIK TIL TIM TIN
THI TQR TVA TVE TvD E TVF TVG TVH TvI
TYJ] TVK TZB UHB UHC UHD UHG LIHH. The
Gzark ARS will be putting on a publlc demonstration
of harn radio at the 28th annual Crane Srailer Festival,
an event attended by up tn 10,000 panple, ConFrltul:-
tions to new father WITDR. WOD YT and WAG Y'Y are
both active witl new tlgt. WABEMX and Wi HBH baoth
took part In the Bicentennial ceiebration and made
S&Vtﬂfll contlnct:éTc

MNe Net QaN) QTG
Tri-Laka 14 1 MSN 160 113
MOMN 191 197 MON 2 i2e k34
STEN G4 3 MOSSBN 71 10
PHD 36 10 Hambutchers

292 79

SL AREC &7 3

The 5t. Louis ARC will sponsar the 13th annual MO
Q50 Partgtr, Nov, 13-14. Check QST for rulss or
KILIR, 5% Lauls AARC, intformation via wgaUus.
KETLM reports working several NC and TX tions
on two meters. WASITL) reporis six mater tm stations
from the East Coast coming through fike gang-busters,
Ozark ARC s now a charter member club of ARRL.
KBFZX racovering nicely from wvpen heart surger\;lz
however, hamming time is limited. MOKAN Counci
of Clubs had WIICP, Lew McoCov as lguest spezker
recently. Vary fine turnaut for the axcellent washing-
tonr Hamnfest, Due to vacation ang special school, t was
unable to receive Field Day reports in time for the |nst
adition  from the following; WB?LRX WAGUED
WECEIT W2QX and HKGETY. Traffic; WOHH 329,



The Right DMM Decision Means
Flve-Functlon Autorangmg for only $225°

Introducing HP’s
3476 DMM

The price is a bigstory init-
self. But performance and
reliability play a large part
too. Take a look:

Convenient size~just right
to hold in your hand...take
with you in a briefcase...
or use on your bench. The
convenient finger ridge
across the top gives you the
leverage you need for easy,
one-hand operation of any
of the function switches.
And the rubber feet are so
“sticky”’ they hoid the
3476 fast to the bench top
%0 you c¢an press buttons
without pushing the meter
around. An optional carry-
ing case and probe kit let
you hang the instrument
from a strap for “no-hands”
operation, The “A" version
{$223*) operates from the
AC line for lab use. And for
portable applications, the
“B" version i$275%) has
built-in  batteries and re-
charging circuitry.

Autoranging —a big plus in kS

a low cost DMM. It lets
you. concentrate on the
point of measurement...
minimizes reading errors...
and speeds readings too.
All readings are made di-
rectly in volts, kilohms, or
amps —on an LED display.
And there's a rangehold to
speed and simplify repeti-
tive measurements.

Actual Size

Five functions—all the func-
tions you want and need in
a low-cost DMM. Simply
push the appropriate button
to read AC volts, DC volts,
AC or DC current, and
ohms. There's no worry
about polarity or zero...
they’re both automatic,

Rugged — At HP, we've in-
stituted a new DVM abuse
program. We temperature
cycle the 3476A/B. dis-
charge 10kV to all exposed
metal {static discharge
simulation), connect 220-
VAC to every terminal with
all pushbutton combina-
tions, and apply a 1000V
square wave to the input
voltage terminals.

We also put froat-end pre-
cision resistors on one chip
for good reliability, and for
better temperature and
tracking stability.

Easily Serviced —Should a
fuse ever blow, replacement
is simple because they're
accessible from the outside.
And since you can change
fuses without breaking your
calibration seul, recalibra-
tion is unnecessary.

The 3476A/B is backed by
HP's service organization
..another hig plus for a
low-cost DMM., With these
prices and features, why
not put your hands on the
3476A/[B for your 3% digit
measurements? Your local
HP field engineer can tell
you how.

*BPlomestic U.5.A. prices only.

HP DVM%-
theright
. decision

KRANGE
s K AUTO HOLD

o
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INTRODUCING THE 12 Rl 5 st s et R

wsﬁLMW I ] eEr 5y WaLID 19, Wgavl. a7,

WEBHFD) bmornp 26, WBANPC 18, wausmx 14,
BOLKD 14 BOOUG Lo, <pa HL 8, WREPL &,
.wxevr:ra KGENH 7, wa;mi

NEBRASKA: 45CM, Dick Divas, WRICP — SEC:

WA'?ASM WREFV and WIMGY are Silent Kavs,
WRFRE has been awardad the NE Hall of Fame Award
far 1976. Congratulations to Art on winning, A large

crowd attended the Victoria Sprmgs Hamfest and
evervone had an enjovable time. prox. 175 Hams
ragistered, so with family members He total was over
] The' Lincotn, Hastings and Grand (stand Clubs
assistedt the Central NE Radio Club in putting on this
fine event. 160 M new will begin when wa change back
to tentral Time. Net reports; Western NE Nat QNI
348, GTC 51 Sanghills Wx Net, N atc
szWA Nat Nl 703 Sherm Nat, Gl 136 9. S o3
NE Morming NM QNI 2553, QTC 34; AREC Net, QNI
4, QTC 10; 3 & 70

WEIMNIK 27, wagnex 25 wanm )
WaDJIU 14, WEBSGMSG 13, WAGPCE 12,"Wovyx 12,
K SEA 7, mm-\s 6, Wi NIK 6 WaseA n.wng o¥

NEW ENGLAND DIVISION

CONNECTICUT: 5CM, John Molassor, W1GVT —
v-uv}Af‘IEWIBGL RM: RIEIR, PAM: KLEIC, VHE PAM:

Far use with the many new

A Nat = Freq. Tim fess. QNI QTC
all-mode 2 meter transceivers, TN — 3640 ]900!22(“) Dy 62 319 304
Wplfied b\f the CPN — 3965 %500 21 500 1Bl
Kenwaod TS-700A, VHE2 — 28/88 3130 v A1 353 109

High QN1 CN ~ WICTI WIEFW and WAILRLUR, CPN
— WINQG WALIRUR and WALUOT. SE¢ wilngh,
bhack from Denver Canvention seoh got Involved In

Hurricane Belle —all CT Emevgency Nets actlvs, many
SPECIALTY COMMUNICATIONS o iy
Director W1H HR refers all to Sept, Q5T report on

July Directors fdeeting in Danwer, comments and

suggestions are appreciated. All Net Mgrs and our SEC
| ] are happy :o many net members active during Hur-
ricane Alert. Please obhserve correct procedures to

avoid un-<ioing the real assistance wa car offer! lubs:
Please Includs regular reports to our Director; active

SCS’s AMPS ARE BUILT FOR ® All solid state—microstripline patticipation with our SEC) and positive acilon In

.?‘3
=
Bch
‘:
i
Z9

. B

ALL MODES OF OPERATION! design. i Mews sont 1o o e o famataurs, Radla
improving Club Publicity. Be sure to keep WA 15T O at
i ated. N £1] PVRA: WLIC, 3
it Wlth the SM10- TOL Want more across band. {mw”\;\“c’?pc;érwi wfs"?vg, tig;ss. k.onqratuhtlunﬂsrg;‘
ower on SSB? Just flip the swiic ALTUAX July BPL 600 potnts; WALRUR High
b P N e Variable T-R delay for 3SB/CW GNT €N 8 CEN ToF Juiy; WLERW High GTo 5Hrfgz-
.;.horel:nle ARClg:rha naw heglniners package “Tune in
A TRUE 70 WATT P.E.P. OUTPUT Full VSWR and reverse voltage  Hedh i Whisas Jooeriul help tor newcarmmers,
WIEF #30, WATWYL 234 iWAIGFH 173,

WITH LOWER INPUT POWER wWalrug 170, WALWEM 168, wi c YR &b

2M10-70L G \ * : ;
- 40 BATLIOW 33, AAISQR 28
IVES APPROXIMATELY or bypass mode. 24, WIBDN 2% WAiugT 22, WA LRZA 12 wikol
Harmonics levels typically ~40 dB WiV 4 {sre) WiKY 1o, ’
SCS's ALL MODE LINEAR AMPS or better EASTERN MASSACHUSETTS: SCM, Frank Baker,
* Measuresonly7.1x10.2x 16.50m, [z walaas s Oesaedy RIB WIRaE
?(?Eeiciﬂon;‘y Imte?'. The MOdT!f?M::O_ Wit. 1 kg. TO% Bat: WA TRI WIPE N Oobas. WATOCK aaa
3 the linest linear amplitier for I RAncInt. WIADM, ExWlBBP ars SHlent Kevs,
the vin Sesto ey t o
Components are of the highast 95 Yahzas 1anead" rptr s 146,52 524 slmplex. KIPNG
$139l 5BZZ20. K1JGV on low bands. WRIADR bigger &
better, AAITCP has Extra and on 40 cw, WNIWDZ
If not available at your dealer, tell him to get up to date, and calt the SCS factory ARRL atfimated: WAIMUF & W1UBC are communi-
for name of your nearest SCS dealer. cators ior Acton CO. WIAQE t;é:vhy e‘;;:nunté Hunt‘iﬂg
have & new habngal WJ.G('?\A nn trip to West Coast.
WALYJWABLEBR on ﬁlassed I:‘enera!,
I ATI N Y TEM I % WLY two boys have thelr calls: WNIYP(“

2. WAJ.IZ.Q now a General. Massasoit ARA will

] - have new vig for repeater In the Fall, WRIADL.
Norwond ARC had a Fox Hunt and Piciic, Capaway

net on 50.3% now on Wed. nights. WIGXT sent <o

of Mortheast VHFE News, very newsy. AALVEI had

R? now a Capt., o the 5§ Arizona, goin

to moniiar 40 a5 QU WAZETN/SL qraduated from il

@, and then to Newport for 7 months, Lbin Navy. New

rder now

Want more power on FM? You've got e Broad band—requires no tuning ARRAL awdre of yaur Club activities, Stamiord ARA
Wr‘»\l RLM  Extra Class; WATUIY aAdvanced  ilass;
on the 2M10-70L and you've got it. operation. and WALIOTH for Ham of the vear Award from
with 10 wails input. protection Trainma matters. Traffic: (July) WAIUAX 61),
Under 1 dB insertion [0ss in receive L WALSEW 71 wWiaw 70, AAL

A 10 dB GAIN. 10, Wiky AITZK 5, WALUWR
ARE FULL CAPACITY PRODUCTS! ' WIALP - KIEFS is naw B for Saugus, Endorse
Morwood, NEEPN had 67 @MIs, % GTC. WICIR now
2 meters that can be purchased. * ©Oneyearwarranty onentire unit. KZLF ExWisUN back far & vsit and on 2. W1FJ]
quality. going hack to the mud-west. WI1FJI has Ts%20 %
passed Advancad, Northeastarn Univ. RC WIKBN now

and on a trip to Louisville

NLCRCJM on the air soon in \JA, HH had 3238 QNI,
SPECIALTY 83 T for June HHEN had 352 QNI as Q‘H..
.'A1Ur'J made BPL. ARIVEI has beneral Swarl 350
8160 Miramar Road, San Diggo, CA 92126  Lonis N. Angiaux « WBGNMT  RC met at KIBUR's GTH NH. Whitman & fe K:mater
PSHF&‘J? 44 in June, WINF has shed with WAILZK/
hams: WNLS Y0P YPH YNG YNE VNS YNT YNV

0 YW YNU YNP ¥PF ‘KNE YNO YOX YMW YML,

- YA YO 0 VEB YOI YR e YO o
T WNER CONDUCTOR ¥ H LH
R Conos and save i

o [C20 for 2 FM. WALQKD worked ‘*Fall bhlps”
‘‘‘‘‘‘‘‘‘‘ FOAM DIELECTAIC 430 mmmunica:lon for 2 davs, on \mr wiarine ireq.

SGLID A LUMINUM 1EIH spent & waek in £rance, than VA for a week.
POLY JACKET 600 DUTE R SHEEL D ann FOR AMATEUR USE WJ.UX has a sked with W4Mé0 &n—KlﬁJN on 20.
Newton ARA still working on 1750 mefers. wirLmu

Cabl wa...

50 OHM JACKETED HARDLINE | oo viniseel s B e sl 810 wince

rgceived reparts from:
Kls: PAD NFW PNB. WaAls: RTR TG Pr,‘( QEK. T

» low loss per 100 ft. £t had cookout at WIWNK's. EMRIP Biad bib

?ﬂ &’ ) . . QGNIs, 116 QTC. WA LTCG wi be tln Osl'e N&ma%lbfgr
e ate ready lo derue you - o improved receiver sensitivity | g, he, o g sl teacs el WATHCS)
DLZ-aned atter 2 vrs. WA LTOW on b meters. EM2MN

45 DB to 50 MHZ 43 Qrl, QTe 15, WILE reports they had a fambined

WIRE CONCEPTS INC. 9008t 146 mhz G S S5, anen s Numarmab ey C

D tas retired. WIPOL howw trom hospital,

WIRE CONGERTS ING 1.90 DB to 450 MHZ zj*i'ﬁ«!lozvlvg?tf;f t\;’\éﬁ1cxv)AlngEg(assgclgAdvaAnlcaeﬁLra;ﬂ%-
[ Uky ¢t +] a8, & £ty
20! - ; - ; 4.20D WAITRY 162, WLUX 140, WiOMS 137, I1PAE 130,

22 / 5; 0 DB to 1296 MHZ WIELH 96, WNITYX 86, AA1VE] #3, WAFETN/]

i I3, WIEMG  3b, WALOWG S, WALILYY 28,
* Ionger life wg}PGV 25, WIEGH 22 WiAoG 14, WIDMH 14

195 Passaic Ave. SALE 45¢ NAlE L walles &, WALPAZ B, ice 3
Fairfieid, N.J. 07006 45 per foot wﬁig‘?{?ﬁ;g" ARIVEL 26, WALPGY l6. (May]
B EN

o A8
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2 NETERSqa

A/] VE with activity at both

ends of the band! Be a part of the total
2 Meter picture with the Cush Craft
Twist Antenna. Actually two, easily
assembled, 10 element yagis in one —
the vertical elements are cut for the
high end, the horizontal elements for
the low end, and separate feed lines
are used. The A147-20T is tailored to
meet the demands of the operator
who enjoys the best of both worlds

— FM and SSB/CW.
A147-20T $47.50

80) OSBAR ases ea

. . . Extend your hotrizon — Eexplore the excit-

ing new world of amateur satellite communications using
low power with our multi-polarized Twist Antennas. All
models include phasing harness for selectable linear or right/
left circular polarization. Two of these Twists may be mount-
ed on the A14T-MB mounting boom which is complete with
a pre-drilled plate for a readily available mast-through rotator.
Face this challenging frontier— Become a Specialist!

A144-10T $32.50 A432-20T $45.00
A144-20T $4750 A14T-MB $13.95

PERFORMANCE ARRAYS .

Enjoy fade-free contacts on VHF/UHF with Twist Antennas.and
Arrays. Excellent for scatter and other long-haul techniques. Double
your effective radiated power by stacking two Twists, or quadruple
ERP by stacking four Twists. Arrays are easily assembled for your
special communications requirement. Write for stacking and phasing
harness details concerning amateur and commercial frequencies.

Dependable communications — Now Yours!

-2 IN STOCK WITH
. }\) DISTRIBUTORS WORLDWIDE

% ci.lshcrcrﬂ

CORPORATION
621 HAYWARD ST., MANCHESTER, N.H. 03103

Qctober 1976 113




Co. SCMs WA & OR ko?ether displayed ARRL
materials and WTHLF gave sllde presantations of some
F I activity. Swap shop also asllve, The OEN pitnic
K. Fafls turned out 132, WYAXNS, WIIHZ visitatf
WYEQ Medford. N&MN, 32701, Q2007 438 @M,
QATC, 31 sess, WAZLIC WATORR woerking on a tower.
QSN & BSN gatting more check-Ins. Tral‘flc F‘Ju'?
WIVEE 267, KINTS 150, K?7IWD 129

71w 198, WATUIO 70, A7 NI
WIHLF 33, WaY § WFLT 19, WATZIAP 2.
Lune] WAYYEL 20.

WASHINGTON: SCM, Mary E. Lewis, WyQg@pP -
KIGWE reports 450 ‘MHz RTTY mpaater will be
oparational’ as soon as license arrives this fall with
standard 170 Hz afsk shift, W/MCU presented a falk
and demonstration on Oscar at Tacoma Ham Fair,
&-mater plenic was hald at Camano [sland state Park
Aug. 15. Bremerton repeater was dlvested from club
and se?arate astociation was formed to be incorpora-
ted er. New ARRL Affillated <lubs ara Clark

C Inc., and Spokane Radje Amateur Inc.
(onqratulatlons WICKZ reports Amateur Radio
Project, WA granted approval hy Blcantennial Com-~
chission were the Explorer Ship and broadcast made
fram top of Mount Constitution to Capitol citins of
other 49 states and DC. Without funds it looks like the
I xplarer Sailing Vessal will stay in dry dock on the
east coast, Net and station activities repor: next
month. WFQGP attended % major state Harmfast at
Eugene, {OR; WIMU  West “ellowstone, 1D and
fMational In Denver promoting ARRL NW Divls]un
Convention July 19¥7. GSes L In Seattle [977,

PACIFIC DIVISION

EAST BAY: SCM, Charles R. Breeding, KELIWR —
X L1 SCMS, WEIF, VEXAQV/WGE. SEC: W6I1H. Asst.
B6DS1. 1t is with great sadness that [ raport
WAE\DKW has become @ Sllent Keoy. At the Juli
mesting of the East Bay RC WAGLLX gave a fine tal
. . - W [ o | ;:ln themre ﬁate‘r opnrat%ontot WﬁsaAC.’I:latg%tV\{gtS::dT‘;Ri
& @ once agaifl to ramind a ar
Yes indeed! ?r?v\:lv %S;pgmr&tsme:rft avnllab[lie rort those opsjrg}:&nurln
o m . . . ; ; . ands. Drop a line to your or
It's heen daoing it for vears. Trouble is, only big corporations and government communicators  information. wéliH Sttandod & planc g meating for
could aftord it. Not anymaore. 5!;?3\}'_1;66:'@“: he rﬁa;?;;is'a Hmr Gar tﬁ: T]S;l;lt n(ng
- e wi 1
May we introduce you to Compu/Prog . . . computerized DX predictions. rronths while attending Callf, State Untv, at Hay

Now you can have computer prini-auts of precise limes of band openings to your favorite parts - WSS & 0, STt now sﬁgg’m;‘;‘g‘t“mzf,"l‘s,;“n°§'
of the warld, Plan your opetating for maximum DX. Know what hours of the day that "rare one” will - CLRe tists the following in the Section. WAEM

some thru. These are just s few ways Compu /Prop can increase your enjoyment of ham radio. m‘;"“ R Wﬁ-ﬁ}‘?,ﬁ%B‘”Aﬁ’s‘gﬁﬁws'{‘-}ﬁ&\”}’\'}‘aﬂkﬁ

Compu/Propis a monthlv comgputer print-out to 8 major DX areas of the world. And it's 90% LYC T operated by WERGG transmitis
LD){C l! tl 14002 at 420038 M This is th
accurate. The computer program was originally deveioped over many years by the government Pedyigid Byupﬁn o e B B BT e iy

78, KEHW 407, ¥ 382, WBEJ!

Cftice of Telecommunications. This multi-million dollar data base is now available to you via {44y} KEIZE 878, KELW 407, WoTVM, 382, WaclE

Compu/Prop. KEFMG 14, WABCAZ 12, WBEVEW 6. {June} Viastal
Main Electronics is making these monthly computer predictions available on a special 18.

. PACIFIC: SCM, Fat Corrigan, KH6GEW - RM:
introductory offer KHEJAL, Congrats to KHEs BWT FNB FOX on Life
‘- Lttt et el et et B R UK 22 3 E L L _JL _J§ IMembership, Many KH6s actlve in Blantnnnlal Con-

A oot o KHBIAU T e e QTH in W6, Rermember
Yau can receive a FREE print-out to any one of eight DX ;'!'S Reé"3”?""{‘«?‘;’&35!“5‘.&%’"{ ) 3(,,‘,;,,. %imnﬂg;agg
() " a2
areas of the world by simply filling out and mailing the I rotr, systom. WGEEZ wisited from 3 ';g{p“.nmg
coupon below. You will also receive full details on how t0 1 has KHSIFS’s program on Am. Rad, at 11,30, 10m

obtain a subscription to Compty Prop. Vartieal KXELD T We daring . KHSILU, o new
Start planning your DX NOW!

vesldence on the Valiey [sle. KHEHOU activa trom the
Big |sland. K&VDV vis tlng iamilv KA1l had short visit
in KH6 an his w F.E. and Down Under and
attended 'sldahand Club dmner with KH&1J. Pac sins
using Lm:nr gain oft upswing. Welcome back to
KHoHGP, HGG banged up his moblis, Several
VHE Engrg. syntheslzers showing up In KH6. Congrats
once again in KHBCL for tine FMT score, KHEHQG
now staftar at ARAL. Sur congrats to KIZND and
T on pramoiions. KHEIPY aclive In CO flood
tratfic. Traffle: KHBIQU 172, KHREGQW

E.’ﬂl.yi’HDP

ELECTRONICS, INC. / EDC Division / 225 Ida / Wichita, Ks. 67211

Yes, [would like a FREE print-out for my area to the point checked below. (check anly ONE)
[[NJapan []Central Europe []8.E. Asia [} 8. Geniral Asla
"] Central 8. America 7] Australia [ Mideast []8S. Africa

SACRAMENTO VALLEY: SCM, Norman Wlison,
ARGIVD ~ SEC ACHSMU, New officers for the Mt.
Vaca Radlo (‘lub are: WAbE&ﬁ pras,; WAGAPX,
vice-pras.; WABLNE, secy 0, treas.: WEGO
WARSEY WHETHE ana KEMVE/6. i, WETEE Wil
chair the new Sacgramento Area Council of Radlo
Clubs, This year's Powder Putf Derby with WABRAN
YL 0 charge, was a great success with soma FB traffic
totals forned in. WASOARW made BPL and KSQIF
desgended below 2 maeters. PAIMT E/WE was a visitor
to Sacramento with Kenwood TR 27006 in hand. Jan
made 40 Two meter QS0s thanks to crvstals loaned
hy KHEAHY, Q51% via AALIVD. WBSHOE is now
active on  A0-meter ssb from Red Blutf. WeRIL
yecovering from & seriaus heart attack with the halp of
-~ > iuhhiapefully Rﬁ'dshit&lsed pacet maker.t'll;he FIQAI\#S If‘afalve
5 8 N B 3 ¥ ] L P r kR 8 KB § 3 elr new sn state repeatar nn tha alr. Traffic:
ndebsedesteindachonion b ' WABORW 306, WEDEF 81, KERPN 10, WERSP 7.

SAN FRANCISCO: $TM, Rusty Epps, WEOAT —
WBOAT is hack East somewh_era. so this column has
T—— — besn assembled by WRSGLF. WABICE hitting 20
repeaters 300 miles away trom Eureka; Jim reports 1/

naw WHs fram classes at Collage of the Redwoods and
agds that FWRA revelved Ia jue from March of Dimes
for Bike-a-Thon ald. Wi back from TG-Land

Complete Quads from ..$109.95 2-3-4 elements, pre-tuned. ﬂ,{;g{ov$§;‘;§,§,e§'fw§g,m}g iggvgrggsgge%\gggg

HD De Luxe fiberglass or Towers af ‘a Very SpeCial ﬁggan&‘egm\"l\mbncl has 145 and 450 repaaters inter-

. A . i very active In Bicentennial cantest.

special bamboo. Best we can price. Crank down & filt from m‘;'iv"‘é’fm:;ff"a?"ao‘fﬁ?,??i*’;n?ﬂ?m‘?ié“‘é‘i“ MY/E s

buy. Also quad parfs. $146.00 list. AV hy ictating ta x‘?ﬁ?"&ﬁ? éuﬂ?&f’ih"t"ﬂ??ﬁ

bevgud WBQURL ety RAIESOGs it oot o

- - q

Senc 26c stamps for Meralor:  see Aug. 1976 QST article for fios A A SRS SR S
one night or day

T AT, TR TR LT, SO
eattic: &
988-4213 excellence of a quad. WBSURV 12, '
SAN JOAQUIN VALLEY: SGM, Ralph Sarovan,
weJPU — Asst. SCM: Charies . McConnatl, WebhPD.
KSRAU conducting cods class on 3780 kHz, A2 Al
I.5B at 0630-0700 Pacific Jocal time. Pass the word to
— thoss who want to learn the code at home. WAGE XV
has a 20-tt. dish for Moan Echo work, and s gatting
%aod em%a il:NbAsil\,D? r%rﬁlveﬁsgﬁsprwa}e Ivl'.?ﬁt&s‘
H censa, and w e Airfmobils, recaive
406 Bon Aire Ave., Temple Terrace, Fla. 33617 Now 159 EoF & mters. WADPD recerved WS No. 142
j for & mefers. W6DPD warked & W5 stations on 2

meters fm and b, WAGIBF WESNON WAGBUH
WEYEF and KedaY all helped with communications

NAME CALL

STREET.

2

STATE ZIP,

*---_----
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R. L. DRAKE COMPANY

The Drake MN-2000
Antenna Matching Network

(or—how not to hang upside down behind your
operating desk in order to disconnect your tuner from the line.)

FRONT PANEL SELECTICN of key
operating functions. No need to manu-
ally connsct and disconnect the unit

from the line for bypass applications.

FRONT PANEL SELECTION of up to
three different antennas, or two antennas
and a dummy load. The two may be
selected in the tnatched or bypassed
mode in each circuit with the flip of a
switch.

FRONT PANEL SELECTION of forward
or reflected rf power with a built-in
precision wattmeter — not just a
relative indicator.

To receive a FREE
Drake Fuil Line Catalog,
please send name

and date of this
publication to:

This coax to coax 2kW tuner will tame VSWR
up to 5:1 at any phase angle. If your 75 meter
antenna is flat on ssb, but has high VSWR
on cw, this could be just the answer.

Excellent for beams that exhibit a high
VSWR on the opposite end of the band from
where you set the elements,

The MN-2000 provides an additional 25 to 35
dB second harmonic attenuation which can
help reduce TVI.

Covers 80-10 meter ham bands. Considering
the built-in coax antenna switch, by-pass
switch and rf wattmeter/VSWR bridge, the
MN-2000 is a real value at $220.00.

The Drake MN-4

does basically the same thing
as the MN-2000 but is

rated at 300 watts,

TS 540 Richard St., Miamisburg, Ohio 45342
SERrEw

® Phone: (513) 866-2421 « Telex: 288-017

Western Service Center, 2020 Western Street, Las Vegas, Nevada 89102 - 702/382-8470

October 1976
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Now you can find all of those elusive charts, tables, and data in one place!
This 128-page book covers everything from standard resistance values to
design values of foroidal cores. Maximum emphasis is placed on fables and
diagrams. The 10 chapters are:

1. Math Aids and Tables

2. Time and Frequency

3. Radio Frequency Circuit Data
4. L, C, and R Networks

5. Transformers

4. Filter Design

7. Antennas and Feed Systems

8. Catalog of Solid State Circuits
9. Construction and Testing Data
10. Data Potpourri

This new ARRL publication will be invaluable to amateurs, engineers,
students and experimenters — a useful adjunct o The Radio Amateur’s
Handbook and other League technical publications. Pick up a copy at your
favorite radic-electronics dealer or order direct from the League headquar-
fers. $4.00 U.5.A. and Possessions, $4.50 Elsewhere.,

THE AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONN. 06111

QSL — BICENTENNIAL CARD — QSL

Box 7507 Kansas Gity, Missouri 84116
RUSS O'LAUGHLIN * (;all Letters—Blue
* Eagle—Gold
* Bicenntenial—Red
* Size—3V x 5%
* Glossy Stock
-

Standard Report
Form on Reverse Side

100 Cards $8.00
Additional 100 — $4.00
Write for Free Catalog

Mail Check or Money Order To:
RUSPRINT -— P.O. BOX 7575 — NORTH KANSAS CITY, MO, 64116
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in the 1976 Powder Puif Darby. WNENTQ a new
MNovice., KE6OGX and WBBNWP putting up new -
mater repaater, WBENEI on 7 meters fm. WeKOC has
an FT221. KERGZ and WBET TP conducting code ang
theory ciasses in Hanford, The Central CA Chapter of
the QCWA was organized in Delano, with W80V,
&fgséhdugg WeYO as secy. Tratfic: WASRX| 76,

SANTA CLARA VALLEY: 5CM, Jim Maxwell, K6AQ
~ WERFF made PSHR. Fantastic 2M opaning in Iate
July, with KH?;GRU working weBwB K6GS5S and
others on the 23rd. The band opened agaln weakly on
the 25th. Don't forget the popular West Vallay ARA
2uction, scheduied for Qct. 0. The WVYARA BI-
centennial station, operated over July 3-4 in the San
Jose Civic Auditorium, was 3 roaring success, 16 pieces
of emergency traffic were handled. Participants in-
cluded " kKel. ) WBHHWQ WBGAEC WAGNHD
WREHZOD WASLJAR WABWEL 'hf\.iN(iEl.’.i_I WEBBZPW and
WBSELE. WAGHAL Is GRI. tutaring three prospective
Novizes at the SCV Water District. WBeESE now
proud possessor of an Extra Class ticket, cranked up
hix tunz tin rig and shagged 2 VEF! Congrats alse to
R.sc%lc ror his new Extra (lass ticket, to new Novice
WHNeOKA, and to WNGJJIX and WNSH’JI,both waiting
for their General papers, NEN check-ins are down for
July, according to Net fMar WeRFF. Bast wished to
ax DNCNer and ex-KaWT, naw K7EG up Ih his new WA
QTH. SCCARA Praxy WSZM reports membership s
growing by leaps and bounds. 147 members now
carried on the books, The annual SCCARA Christmas
party now trmed up for Dec.'9. WeBKY @RV aftar
several vears of inactivity, with son WBBF LD showin

the way. A Elcentennial WAS 15 in the works for BKY.
Communications for the annual July 4th long distance
run_in Mountain View was provided by WASLILJ
WHEELESN WHASH KBYT KOSEM and WEOCP all of
tha Foothills ARS, Qur collective hats should be off
far tha FANS gang, the WY ARA gang reported abovye,
and others for their very public’ Public Service
activities, Kudos to PAARA membar WEHDM, who
has hagt two technical books published this year.
WEDEE has not slowed down any In his niew Placer
County QTH. He's arganizing a iNovice class, and also
managed to handle 57 pecs of traftic tor the recent
Pawder Putf Qerby, Tratfle: (July) Weyav 152,
WHERFF (129, WENW 61, WEAUC 55, WB6ESF 19

wekz) 17, WABHAD &, KEAQ 4. [June! WBEBEH
35, WRGHAD 17.

ROANOKE DIVISION

NORTH CAROLINA: SCM, Chuck Brydges, WaWXxZ
= SEC: WAEHF, PAM: WEOFO. VHF PAM: KAGHR.
RM: MAMC. £C of the Month Is WB4FXM, Favette.
yille, who isd his Cumberland County troops to hI?
totals In the SE1. The Carglinas Novice MNet (THNN
had QNI 215, QTC ¥4, s¢ if You are Novice or Tech
try 3718 at 5:30 P local daily. KAQDM it new Asst,
Rgr. of Centrgl NC Tie Net which is dally on 13/73
Salisbury Reptr. at 10 M local. WASNEW/4 visited
MARRL Hq,, Atiantic Div Convention and Raancks Div
Convantion and !nqgled 2300 miles of VHF/HF mobile

artolk for tha Roanoke Drivision
Conv_were Pres. Dannals, W2TUK, 1st VP Clark
WARFC, Lir. Wicker W4Aé‘.Y’, *ice Dir Morris WEJM
and all 5CM3 plus many others, Your SCM attended
the Cary ARC mesting, KAAGE received the Certifi-
cate of Merit for his fing efforts during the Guata-
falan earthquake, WAPED (N. Augusta SC) received
the Roanoke Division Amateyr of the Year Award and
Charlie has done some fine work owver the years,
vengiats! Iredell Co. is erganizing with a very informa-
tive newsictier sent to all amateurs in tha ¢otnty and a
repeater is soon to be with K4PAJ and whaALMW
speatheading. WHN4PSL passed Genaral Class after
Zwoek stint as Novice, Raleigh ARS centinues to roar
along and was one of forty ciubs picked in the Nation
to axperiment with training program licensing classes
under ARRL materials. Maeckienburg ARS had big FI1
and ¢lub call W4BFB/4 also ran up top Division scors
in VHF QS0 Party. Nawly affiliated clubs in NC are
Cary ARL, Alamance Ftepeater Assn., Catawby Valley
Tech, Iast, ARG, Surry Community Collegs ARS and
Farsylh ARC. Traffic: (July) KAFTB 107, KEMC 99,
WAOFO WBIMXG B), WALKS(H/E T8, WAFNMN
T, WAWXZ 44, WHIOXT 42, WASNEW /4 40,
WHACEB 23, WN4SRD 22, WALHWT 16, WALQIL
168, WAVOK 7, 'WAEHF 6, K4QDM 4, WAITCR/4 4,
I 4 WNAPSL 3, WBACES 2, KATTN 2. (June)
WHAWI 11, WBAFFX 5,

SOUTH CAROLINA: 5CM, Tom Lufkin, WA4DAX —
Asst, SCM: Gary M. Barnetta, WAAMDP, SEC:
WBATNS, PAM: WAMTK, 8M: WBAOBZ, Appaintoe
ai the month SEC WB4TNS who has been very aclive
uwrganizing Emery, Communications in §.C. It you can
help, contact . Congrats to W4PED on being
awarded the Roanoke Division Public Service Award
at the Division Convention In Norfotk. Compter and
ARC of Belton-Henes Path HS Is naw atfiliated club in
state., E:nj&ved meeting svervons at Charlestowne
Hamfest, WEBAEML and KA4OKD blg winners. SCM
attended meeating of Orangeburg ARC. A1l appointees
are reminded that ane requirement of thely apgaaim-
ment Is a4 monihly repart to SCM {addrass on 2 8
QST) Tratfic Mets: {Met, Freq, Time, QNI, @QTC
5054 : éslg.g;;.lglua Ridge

He . 182, 97, SO0 MHz 7:10 PM 167, 11.

Traftic: Jul‘g) WE4ARJ 346, WBEOBZ 315, WB4E’DQ

ANTO BY, KAERX 20, WA4ADZG 39, WNAUKLU

33, WAANK 32, WAMTK »6, WALEC) 24, WBAUDK

16, KazZu 10, WB4NEEK 9, WBETZW 5, WB4HNQ 4,
WALBDG 2. (June) WBACAK 86.

VIRGINIA: 5CM, Robiert 1. Folimar, WaQDY = S50:
WRBADTG. PAM: (VSBN) K4VWK, asst, PAM:
WAaLYIL), RMs: YMN-K4IAF VEN- WASEP)
SRN-WASHJ, Glad to announce tha tollowing new
appointments: PAMS: KAVWHK; Asst. PAM: WAV
Q) WREOXD. (05 WB4BRC. KC VA Hoh. KEBKX
ORS/PS. On July 9 a tanker truck carrying 8k
gatlons of gasaline was hit by a train in Tarewall Wa
Three persons dead & 3 injured in the awnlosion which
turnad the area into a holocaust, WB4HMX was at the
stene when the accident occured and initiated tha
setting up an emergency net for Tazewell, WFN was
called inte dession” and many phone catls and tic
handled. FB gang! WA4EPJ VSN Mgr. report 71 stns
checked into the net during [ast saveral months| Ha
neads NCS. Volunteeys anvyone? QVE WBANTY work-
ing on a new parabolic retlectar and WB4NTYV r?ls
July FB tor B-mtr activity. OO rpts: WaHLU nabbing
CH oul-of-banders & malfunctioning ham transmittersy




Mobile 45. This switch-adjustable
5-band antenna features a swan Hi-Q
coil and positive-stap, 8-position switch
with gold-plated contacts. Select 10,
15, 20, 40 or 75 meters and go to work
knowing this rugged antenna won't
fetyoudown............... 5114.95

742 Automatic. Just resonate
this triband on 20, 40 and 75
meters, Bandwidth approx-
imately 100 KC on each bHand.
Now you can work any fre-

Whether you go for fat
coils, skinny coils, switch
flickers or automatics,
Swan has the mobile an-
tenna that’s exactly right |
- for your needs. So top off §
your mobile rig with a
swan antenna. Every time
you press the mike button
yvou'll know you're deliver-

ing the biggest signal -
=N - quercy in those bandwidths

your rig is capable of on all three bands and never

Without compromis touch the antenna. Handies

S00 watts PEP. .. ... $79.95

. [Prices F.O.8. Cceanside. CAl
< Buy Swar antennas with your Swan credit card.

|
|
|
| Applications at vour dealer or write to us.
|
|
|

i Series 36 HIi-Q. The
maost efficient
& single-band anten-
£ nas you can buy.
Rated at 1000
watts P.E.P, Inter
single-band at changeable coils
500 watts P.EP. for 15, 20, 40 and
or less. Interchangeable 75 meters.These rugged,
coils for 15, 20, 40 durable antennas in-
and 75 meters, clude base, coil and whip.
$30.95 to $37.75 $39.50 t0 $47.95

Dealers throughout the world or order direct from

Swan,
ELECTRONICS

A supsigiary of Cublc Corporation
305 Alrport Roack, Oceanside. CA 92054
1714) 757-7525

. g Series 35 Slim-
&= Line. Neat, low-
, drag coils in slim-
ling antennas are
the ticket when
E you're operating

R




WRAKCL _has Kenwead TS520 with digital readout
and WAAPRP gnags Intruders on the 40-mtr band. The
GCW presented cortificates to 24 Novices completing
66 hours of instructlon under WASBUE, kudos to
(lek! K4AMSG publishing “The Millimetar™ for centtal
Wi, Microwave Soclety, MRRAS RF-/9 FB papar and
wa say $o lang to WAAMMP who transfars to OR, We
had & good turnout and time at ihe Roanoke Div,
Convention in Norfolk SCOPE). FB programs, |ots of
space (indoors) & alrcondx Thanks to the convention
plannlng gang for FA job. Much credlt to Vernon Fix
WETHN chmn. Your SCM -met & talked with many
old & new faces. Speclal tnx to Pres. Dapnals W2TUK,
lst VP, Vie Clark W4 KFC Dir, Phll wicker wW4QCY;
Ehen White WIYL & lew McCoy WilCP I’m thelr big
assist with the ARRL booth. AH publications were
sald out! KAMLC has new Swan €00 Custom to go
with his 6007, WB4ERY enluyed all nlte session in
dicentennial Cele., KAGR cke out In_alreratt so cud
pe moblle airborne, Hi, WAEX1 & WARCH Silen Kays.
WALCL K walting for cooler wx 1o waork an antennas.
WEADTK  got General after ¢ months Novica,
Wa4AJF bidg new HW-8. W4ZEIM put on his “Spark'*
damao at NFK Conv. vy Interestin g ta all. W4LGM
d Extra, moving to Macon Sept. 1. V.P,

‘Rugged MILLEN 2KW
Super Heuvy-Duty

. . . With built-in
Refleciomeier

In stock at your
distributor

JAMIES MITLILIBIN] uanuracturing company. inc

{617) 324-4102

WAKFC  attended W. VA, Htater  National Conv;
Atlantic & Hoanoke Div. Conv, & ARRL Board
meating! W4TMN sez he was lucky enough to be NCS
of the VEN on July 4, 'f8 & that he wor't be able 10
o that again, Hl. wiiug spent 3 wks In Finland,
Sweden, Norwh: ay & Denmark. WB40

installed a 200 Yagi on 100 ft, fower & 150 and LOM
‘;’a is on a 6{-ft, tower' FE. Traffic: [Juha WA4EPJ
d P KNP K BKX ia 4 @6.

s
T 19, WA4AJ
LY 7, W4LGM &, G a3
W4GEQ 2, W4TMN 2, WaDM 1. (June WB4F DT .lﬁl,
K K 10, WAMK 6, KACGY 4, W, 4, WaJdudd

A
3, WAGEQ 2, (May} WALDN 67, Kﬁpl\rﬂ‘ 28,

WEST VIRGINIA: 5CM, K. . Anderson, WBDLIV

SEC: WASNDY, PAM: WBBDGX. RM: WSHIA, Nat
M%rs. Phong WBEDGX, CW WEEII, Novice WBSTDA

K.C) completed awto-patch & now working an rlg

tor 10-meter ow, MARA club {Fairment] held trans-
mitter bunt. WBJM accapted new ap&‘mtment. Azst,
SCM. Regret to report WazJs aof Charleston &
Silent Key. WADUV and WRDUW took week's vaca-
tion In order to attend Roanoke Division Convention
in Nerfolk, Va, We found WV well representeu at the
convention, WEBLAI/WEIM, WABWCK/WABNDY,
WBSBMY and possihly others. WEBI1 made PSHE
with &1 points, WVN handled 46 messages with izh
check-ins. Traftic: WBBIII 53, WEBHZA 44, WBFZP 6,
WELUY 3, WEJIM 2, WABPOS 2, WABKCY 1.

ROCKY MOUNTAIN DIVISION

COLORADQ: SCHM Clyde [+ Penney. WASHLG =
SEA0:  KEFL RM; BEHCK. PaMs: KNV
WASYGR, C ungratulatlons to WBIMTA who is the
newly appeinted MOS jor Oolumbine het on Wed,
&\renings At the National Conventlon here in Denver,
ARS NC@ARL reports 536 Q%0Us on 10 meters,
swvaring 35 states and § C,anadmn provinces, Fotal
nembership of the CC 10-X chapter now stands at
454, which is made up of 93 locals & 361 out-of-state.
Congratulations to WEPLY who recently passed hls
Exira {lass exam. hearty *“welcome back™
KASPH who has bean off the air for a whils cnnﬂnod
to the hospital. Ceongratulations o WNETWA
WEHIMCL who racently passed saams for MNovica s.
Tech ficenses tespactfilly, WBRBMD Is enjoving nts
new Wilson HT. Net Tic, far July: calumbine GN
1011, QTC 87, infermals 277, time 1328 m :c.wN

GNI 283, Qi e 357, 31 sesslons. Lima 3.3‘!" min,;
Hi-Noon QNI 728, QTC 22, Informals 167 tlma 1145
min. Late Wet 1t Jung: Columbine GNI 1833, GTC

6, informals 336, 1647 min, Traffic: [Julv WEWY X
B3, WUHIMTA & nad, KEVEK 456, WAEYN 129,

@PLY WRGW WAGHLG
WWBR; 'l 2, KBSPR . {Juna) WBOLFQ 1q, WBBIZO

NEW MEXIGOD: SCM Edward Hal’t, Jr WSRE - fisst,
SCM: Jos i, nght WSPDY, SEC: WSALR, Riis:
KEKPS WSVDH, PANs: WEPNY W5DMG Promoted
trom ORS 11 to ORS, WBSOLA, formerly WNSOLA.
He and WSVDH, a new M, will run a new slow specd
net to meet on 373k kHz everv auaning at 8:30 PM
iocal tfime startln Qct, 1, 1976, The naw will be called
at 10 wpm and the N wed will match the speed of the
statlons reporting in. W5IOV earned a BPL, WASMIY
has raceived his WAS 76 gertificate, southweast net
(SWN) meets dail 7rif on 3685 KHZ and this
manth reports 22 sml. reparting tar a tfc total ar
:31.9. KSKPS sez cndx are sarry, but that is not a bad
teport. New hiecico FRoad Runner Net (NMRRN})
muets dally at e: 00 PM on 3940 kMHz reports 3T sins
In the net and 62 tfc. Trafflc: WEIQV 539, WSLIH
282, WBEKSS 180, WEEN| 141, KSKPS 138, WSRE
g4wvg$a\g 80, W5SVDIH 49, W5DMG 29, WASMIY
WS o

UTAHM: sCM, Ervin Greens, WJ7EU - Thanks to
WarZIgn and help, one of the most sucrassful W WIMU
Hamfests was held at Macks 1nn. WESIN and W7PLY
along with SCM from Wa W7QGP were present and
conducted a wery interesting forum. Activities were
avatlahle tar all who wished to participata from
Mini-computer demos $n transmitter hunts Includin
avtostart R¥FTY and 55TV, MT will be in charge nex
é&ar and it promisaes to be aven Mbigger and batter.

ongrats 0 WAIWNG and XYL for new boy har-
monic., WrOCK awarded fhe specizl Blcenfennial
Armed Foreas Day Certiticate for ew copy . Severzal LIT
hams enjoved the National Conventlon in BDenvar
including WYBE who took axtra time to site see
anroute, UARC annual steak fry was well attended.
WATLBG a recant visitor to WA/MEL., Thanks to
WIUTM tor working as relay between Rt. Harrison
repeater and the Sait Lake drea during the trek to
WIMU and  back. WiYPC awarded a Metrum |1
swmpleta with antenna for assisting the amateur radio
r,ausze (at WIMU). BUN :erts awarded to WATAEK and

. )
WATMEL B8, WASIBE 55 WAt EH 28, WrGEK 17,
WTBE 12, WwPEL 11, W7UTM 6, WATVNR 4.
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The ARRL HAM RADIO OPERATING GUIDE is written by
active amateurs who are specialists in their respective fields of
operating. Each chapter contains ‘‘tricks of the trade’ fo make
each facit of operating interesting and enjoyable. The 10
chapters in this 128-page book are:

Geiting Started

Message Handling — Fun With a Purpose
Contests —a Sure Way to Sharpen Skills
The Basic Intrigue of DX

Logging + QSlL.ing = Awards

Repeaters, All the Ins and Ouis

The Flea-Power Challenge
Communicating Visually

VHF/UHF: Searching for New Horizons
Oscar, the New Frontier

e e

—

If you want to find out what is new in operating techniques or
some new phase of operating, pick up a copy of the Operating
Guide at your local dealer’s or order direct from ARRL. $4.00
U.S. and Possessions, $4.50 Elsewhere.

THE AMERICAN RADIO RELAY LEAGUE
225 MAINSTREET
NEWINGTON, CONN. 06111

ANTENNA SUPERMARKET-P.O. Box 1632, Largo, FL 33540

DIPOLL ANDWIRE ANTENNA KITS, complete with HI-Q BALUN, 100 ‘rope, coppet
antenna wire and insulators.

80/40/15 parallel dipole . .......... $36.95 140short, 130 length ., ............. $36.95
40/20/15 parallel dipole ........... $30.95 80short, é3'length................ $31.95 |
80/40 trap dipole .......... d0short, 33 length ................ $28.95
40420 trap dipole .......vvniiian ..g.s36.95 Single band models from ......,... $24.95

VERTICALS —complefe with Unijversal Mouniing Base, Folds fo NEW
5' for Easy Transport, Hvy. Duty Aluminum Tubing. Apartment/Portable ]

20M15trap, 13’ hgt. ...... $29.95 160 compact 23° hgt. ..., 344.95 t |
40/20/15 trap 22 hgt. ... 4495 80 compgct 20 hg?. e, WG5S ﬂﬁmp';?‘,’f;f: ﬁer'zalﬁgf
80/40/20 frap 30° hgt. ... é9.95 40 compact 15’ hgt. 3495 tar home. All bands
80/40/15 trap 20° hgt. ... 59.95 20/15/10full size vertical 29.95 g0-10, folds to 5° easi-
Balun............. %pd ly. 13’ height.
: 80-40-20-15-10 $49.95

TO ORDER — include $1.95 shipping {$2.95 West Coast) g |nciude Interbank & and
24 hour shipment, 30 day guarantee. % Expiration Date on

For Info: SASE or Ist Class Stamp. . " Credit Card Orders,

WYOMING: SCM, Joe Frhst, WIVE — A reminder
that volunteers are needed ta halp carry the Weather
and Traffie nets in WY thru the winker months. Your
helg w||l be gieatly appreciated, Gontact net mGTs,
of Cody reporis thelr repeater on  (edar
Mountain was operational in early Aug, in time to
catch a lot of tourists going thru Cody to Yellowstana.
W.?SDA reporis 2-meter skip on July 17th enabled
him to wark WBETW thru Ann Arbor, Mi repeater
WREADH. WBSJSMX/T aldto on 2 meters working both
ihe Cody and Soysen repeaters. Our neighboring States
sure husy with emergency communications; the Tetan
Dam break In 1D, then the bjg Thompson flood In CO,
showed what a terriflc Job hams are doing with
repaatey and maobilas in times of emergency, WYTXK
and K7VWA sure piling up the traiflc count and BPL
vertificates as they run the morning weather nets.
WISDA reports the WY Cowbov Net held 21 sasslans,
g—él"ij‘r’}vmszagd 13 QTCs i July, Traffic: WITZK 503

SOUTHEASTERN DIVISION

ALABAMA: 5CM, lim_ Hrashear, WR4EKJ -
WASTMG now using new T5-520. WBACKD awarded
plagque ©f appreclation by American Red Crosk
Congrats to WS1SD on reu:ewnrm the S0-yvear pin fram
(ACVYA, Sorfv £0 learn WE4| has moved out of our
Sectlon. CHD reminds us their B-meter repeatar
gbz 97/6?.37) is being usad to transmit RTTY wepther
ulle:lns. Congrats te recent affiliate, Twin Base ARC
They have a Moantgomety arga PS5 assistin a

s.tata and local law enforcement. Rad Cross and T
during emergencies; WA4OWE NCS5. WAHMY NCS the
Central AL Nat each Sun. at pood on Z-mabors,
Appointed WBAMGG as EG; WASMWE QRS En-
dorsed WEBASVYH EC and OB5, Welcome to WN4s LGIH
EGM REI LZX LTG MAD MCB MEU MTK MTL
MV MZL NGA NC)F MNPK NPX NGQG NQH NG NG

WNT 63 OHE Gk

CINN OPT PRG: WB4s LGF LTJ NNA NNX NOY NSB
QDA DG DRG GFK OEN Tratiie; (Julyy WBAEKS
306, WARGS 162, WAAIDH WKALYY  §5,
WAAELUD 58, WNARND 46, WBARCY 2%, K4cUU 17,
WRAAVO 1, WALRMP 7, RAHIM &, WBABVH 4,
WAIMLIK WEATVY 2. (June) WARTMG 26,
RaLYY 17, AL

GEORGIA: SCM, A. H. Stake!
Met — Time i .IDws N 01
P ity v o) 230078200 Dy
GTN — 3718 3330 Dy
GSBN — 3,97 5330 Dy 1838 103
NEGEN —147. 75/15 D130 M
AREC — 3.955 00w
CVEN 1 3.950 730 Su
N 3 - 146.34/94 0130 Dv
Albany — 146.22/82 1800 5u
Atlanta — 146,22/83 0100 M
GARS — 187,75/15 0l00T
AUWA — 3830 1300 su

W. Robins —~ 146.25/85 0030 W

SEL: KAYRL. BM: KEFLR. PAM: KAJJNL, WNEHHX
new (RS, AD4BAL had fun in Bicent, contest K4CRO
has mew QTH buot still (:alnesvllle. W4 G en]oveﬂ
Sawnes WMo, group picpic. Duklin ARC now ARRL.
atilliated. Oconee ARC had gmat Fi3 rovera e in
newspaper of aéub well done. K4FL R makes
ccongrats to WEBEHHR on new call, WNAHHX dnlnﬂ
territlc lob with GTN. WN4ANCA has helped ?et this
riet going with WNACNY due thanks for tilling In,
SGTN _Honer Roll  includes WN4CNY WN4 J
WNAFKY WHIHHR WNAHHX  WNANCA
WN4OLA. You technicians try GTN — you'll llkn m
Rome Hamfest Och 10, WB4A G wnrklng West Indies
an 6. Fratfic: KAFLR 33 4 KASF 24,
WMy 23, ACAHON 14, AEL 14, KaFRM 13,
HK4CRO s, WaIm &, K4WC4 W45H[.£

NORTHERN FLORIDA: SCM, Frank M. Butler, Jr.,
WARKH — New appoimments- WHEAMMH as LC tor
lacksonullle Eeaches, Wall EC At. Johns o,
WEB4AVMA EC Columbia 20, W4VRR OHS; waarm"
BAWY X ORSS: WALLDX Class WV OGO (VH
\"!NMMM wa AEYW WBA4FHT WN4HRG WHIGH
and WALGQRAG earned SNCs far QF‘ 5. W4EQR, active
Gn VHF many yeard aga, back on 2m 1m with TS-700.
?Iayqround ARC held “Qld Timers Might. " WAGAN
recejved letter ot appreciation from Fl. Secy. of State
for traffic handled. Tallahassee ARG planning second
repeater and aumpatc.h on 3191, i;luht TARG mern-

FL QSO Party, were active In FD, The Bolles HS ARS
new rall WB b A4NID Row Advanced ¢lass.
20 reports rmewed from KIMZIK WA4LGDK.
WALSGEF WN4PVT AAANID WBADHI WiIVLK &
athers put on ham radio exhibit at Jax mall. ACIZTW
winner of June NQOFARS "plleup." The Eeaches A RS
afficers ara WA4ANKA, pras.; WB4MMH, vica-pres;
WABOFLIZA, secy.; W%ME treas, T hey meat on last
Thur. 8 PM, at Mayport Navv Base. WE4ITP awarded
pla&ue by ‘trlands ARG for leng service to club.
FRA sponsors code practice on theiy .!bﬁ‘(i machine

FHT received Advanced ticket, NES
traftic nets! GuIf Coast ARG may fake nver suppurt c;f
QF /BT repeater. K4BSS & WB4TPR are Section reps,

MNb, {raffic: (July) WAAFE] 245, WEIGHLU

A0 DM

KAIEX i1, WBAGWH 11, WalA 7, K4RNS &,
IR S 5, é4VMP 5 K4BV 4, (June) WEaWYX
46, WIBANMLS HRG 23, WE4YTX 20,
WHBARVW 12, kaRks 11 WAACRI 10, WAZNID 5,
WALTNC 8

SOUTHERN FLORIDA: SCM, Woodmw Huddleston,
KASCL — SEC: WEEALH, Asst, SEC: WYR. M
K4E.'BE WAMEE. PAMs: WA4N BE

appomtment- W4IHF GRS, Endorsemaents: W4IYT
ORS, NTE EC and ORS, WAAJIPY was first toaarn
new m—NS aertmcate since GFTN was reorganized as
slow sesgion of QFN. A new resident in S5t. Petersburg
s WA]VA[M. farmer OVS in Maine, now actlve on 6
and 2 S58, WA4CTM has new [ob as :ield enqineer for
Burroughs {wmputerg Cnrp. t.%ngrats. WAAROK has
new Kenwood TS U"is heading up new
section of Dolphin 10- 10 ne# 78110 kHz, ¥ PM MWF
for novices and technicians and cw practica, WA4

has worked 103 eountries — enough for DXCC
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Jeacher.”’
Especially in Lotal solid state

HF Iranscewer 7echnology

Since 1969, the year in which TEN-TEC introduced
the first sotid-state HF iransceiver, progress has been
rapid. It was in this year that we praduced the POWER-
MITE which triggered the booming QRPp activity. Two
vears later, the ARGONAUT followed, demonstrating that
Ham Radio can be more than just push-buiton ¢om-
munication.

Then, in 1972, a break-through -— the 100 watt *405™
solid state linear amplifier which reguires but two walts
of tf drive power. And in 1973 the 200 watt TRITON

i

= W oy s,

Argonaut

SSB/CW B watts inpuf. Fully solid-stafe.

made its debui, with unlque and exciting operating
advantages made possible by full solld-state technology.

At the moment, there are over 7,500 solid-state TEN-
TEC transceivers in service in nearly every Fres-world
country. We are acknowledged, we think, to be the
World's Most Experlenced Designer of Fully Solid-State
HF Transceivers. And there is no short cut to design
perfection.

It 1s notably significant that TEN-TEC is the only
manufacturer that has placed a five-year pro-rata war-
ranty on output transistors ~ with an unlimited guaran-
tee the first year against failure from any possible cause
under normal operating conditions.

You can put your fufl trust in the integrity of design,
quality, craftsmanship and performance to specifications
of any TEN-TEC product. Year after year afier year . . .
See your local TEN-TEG Dealer, or write for full details.

“405” Linear

100 walfs input. Fully solid-state.

TEN-TEC
SEVIERVILLE, TN. 37862

EXPORT:5715 LINCOLN AVE.
CHICAGO, ILLINOIS, 60646

October 1976 121



MAINE: SCM, FEd  8ristow, WAIMUX - SEC)
WAIFEN. PAN: KIGUP, RN: WIRWG. Mets: PTN,

. N 1()3 ( |c 111. Mew in ME WALYIN(
?MR\}G& s YFG YET w@EX vHA YIH YIC Y
YJd \’JW YJY FREB YRKC YMEZ ¥YNA YNB ¥NN
Y OYNZ YOA VOB YOC ¥oh YOK YOS YOT.
SEMI ONDU‘ I ORS PSHR WlkRW WIRWG WA LFCM, SEC rpt: full
AREC memb. 42, limited 28, total 70. Acadia Naval

e S ol aoh Ren s o8
STOCKED BY INDUSTRIAL DESIGNATIONS Y96 Bii-loca! on 286 M, Far nfo o NE Contest
L.I.ub contact KIRQE or K10EY. KGaJFY (K1MT.))
able to relocate his station atter Guam typhoon.

Diodes ® Zeners ® Transistors ® Optoisolators e Integrated Circuits Aroostaok ARC plans another novice clags in the i
. - - . al.

¢ Microprocessor Components and Kits e DIP Resistors, :1’17?”3’3“35}'@.1 st wishes fellowe. WibEV was alsa

in hospital. The Kezar Falls gathering hugs sucgess.

Capacitors and Sockets K1RQE reports over 100 European @S50S in 2 evening
sossions in late June on 10 M E-skip. 1he Abbot fest
) ) expected to tcp Ias:hxur ‘i‘raﬁ‘ic:, Lulyi WAI&’%

174, WIERW &
WA 1ML 29 K1GDI 2?. WJ.GU 21, WAIJCN 21,
GUARANTEED PN SR SE e N
. {June B
MANUFACTURER’S tst LINE INDUSTRIAL QUALITY KINAN 17. inays IANAN 27,

NO REJECTS OR SURPLUS NEW HAMPSH!RI‘ SChM, Robert &£, fitchall,

WISWX — SEC: KIRSC. RM: WA LGCE. PAM: Lpen.
T v . Greefings from the Volvo Intfl, Tannls Tournament In

. . . North Conway, NH, aur vacation spot for Aug.
Motorolae RCA # T1-7400 series ® Fairchild @ Bourns @ Sprague ® IANTS L f;;ch e iSO iy ggannpg;:,:
and others assisted In locating a missing VT hoy. WIEEF back on
the OO jab. Your SCM received 12 messages trom the

—SOLD THROUGH CATALOGUE ONLY-- g ARG R W ter £ty on 3 camii
Catalogue contains mfgr's part number and price only T the | Durry, Eoncora. am':&"urﬁrﬁ%"n “repeators
Minimum order: $6.00 plus $1.50 Deliv. & handling Kasag AR repadior w po on 137,578/ 475"t nei
Catalogue containf: .$1 .00 credit coupon against purchase! :,?“{%ﬁ’,ﬁaf:;{?gs:%‘;};}z“aét“r?\e;'{:'n*;ﬁn?i‘a‘v'zﬁ‘k'q"
Send $1.00 for pricing catalogue to: . i Willa & w)FSic aise thara reprasenting Ni GEPN
Olympic Electronics, inc. S A RS 2 TS P TS 187 WIGUN

17 Park Place, N.Y., N.Y. 10007 wl;:s.'rann MASSACHUSETTS: Parcy (. Hoble,

Fill out address label completely and clearly. Net — Eraq. Tlmemmyoays Manager
" W MA Phone — 3835 WALIWMJIE
| am enclosing $1.00 for parts catalogue. W MA CW — 3562 7:60 Dy v
W MA Emerg. — 3935 B:30 A WA LDNE
We welcome additions to all the above, WMPN (June)
MNAME wessions 22 QaMl 191, QTG 16, WMPN (July sesslons
L L LI A L I I B R R T PR D R I I I B AT I R R 02 GNI 2 Qrc15.wMNsess|Gn’61‘ 7
@Y 118 WMEN (Juna) sessions i, L:zN ssa plus
62 (thru tiaison Z-mtr. fm), QTL At July}
ADDRESS sessions 4, QNI 73 SSB plys 72 [thru liaison Z-mzr,
P R L N T T Freaanem it asar e e o na fm), aTcs_Tr[.cnva REL (W, AIPL-SFEPOI’“I'IQ)
22 sessinns, QNI 74, WI1Z| (ex-WALTFT) spending a
At S AR I RN
ow. Tratfic: ( IJ Y
cmy ..., e e e e i BTATE LLLlL EIPLLL Ll B8, WIBV ULAlLNPRsW]KK34|WA1LPJ3n‘
186 11 WAJOUZ G, WI1DOY &, WALOLK 2,
WAILPLS 2. (June] WAIMJE 164,

NORTHWESTERN DIVISION

ORLANDOHAMCATIBN 77 ORLANDOHAMCATION 77 s con oo o s - o
Presents

The SOUTHEASTERN
ARRL CONVENTION

wilds of A, The Anchoraga Club was vnr% active with
a sat up in the clty for PR. KTMWC/KLT has departed
AK tor W7-Land. KL7JDO has completed WAS ior
Bl-Cent for 78 phone, Congratulations, KLTHOV
reports 699 check-ins tor ASN. KL7GEH has boen
warking in Hodiak and nat too active from his homs
QTH, KL7CUK now operational on 4383,8 USE kKHz
the AK emergency trequency. [ here ara many tech-
nician licenseéps on the Novice bands these days, &lso
many  studying tode for their General, KL7HMH
raporis that she and her M KLZHMJ handled a
considerabte amount of tratfic this month, also JAMN
reads the Official Rulistins on 2-mater FM which
and Lgmﬁ_; lag;g number of peopla. Traftfic: Ki7HMKH

IDAHO: SCM, Dale A. Brock, WATEWV — SEC;
W?JMH PAM: WAYHOS. RM: WABKKR/7.

The Greatest ORLANDO HAMFEST ever!! &, 00" 70 ™
AT ORLANDO FLORIDA'S SHERATON'S TWIN T

W7CJ of Potlaich was honored as the langest ticenseg
Ham at the Spokane Amateur Radio Councl Hamtest.
Thanks to the excallent work of the Poca!ello Amaz-
teur Hadio Club, Governor wecil D, Andrus pro-
<laimed Aug. ist ‘ihmug Aug, 8th os Amatsur Feadto
Waek in tD. iratfic: WAQKKRJ? 264, WYGHT 240,
WTGBO 38,

TOWERS HOTEL & CONVENTION COMPLEX

FEBRUARY 12 & 13 1977 *

ADVANCE REGISTRATION $3, AT DOOR $4

SWAPFEST TABLES 85 PER DAY
For Hamfest information write; HAMFEST SECRETARY, GEORGIA
DENMAN K4ZX8, 405 ENKA WAY, ORLANDO FLA. 32811.

MONTANA: 5CGM, Harry A. Roylance, W7RIY =
Asst. SCM: Bertha Roylange, KIGCHA., S5E&:
WATIZR. PAM: WA?PZO WN7EQU & WNTEQV are
new calls in Hardin, WiIMU Hamfast was one of the
blqgest evar. WaS|N fir, of the RM Division, WTPGY
Dir. and WAKFG Tirst Vice Prasident was In
at‘tnndanm It was nice meeting with these officers,
Pres. for next vear is K7LTV, what say you MT hams
lets give Hon a hand. Butte and Missoula were honorad
with W Y and WAKFC presence at meetings.
WYRZY 12 meaking plans for working the Oscar
satzlites. Aqain It & sad duky to report the passing of
ane of our members W7LPL, Ray was an old friend
wg};oémw gootl cw operator, Traffic: WATPZO 5,

OREGON: SCM, Dwight J, Albright, WIHLF — psst.
JLIR“; aniel r‘lC:onnell WAXTDZ, SEC A?’ MG,

FOR HOTEL RESERVATIONS AND INFORMATION WRITE TO;
SHERATON TWIN TOWERS, HOTEL, 5780 MAJOR BLVE, ORLANDD

FLORIDA 32805. Rooms single $28, double $35 per day. QNI 408, 02152 LaS il tass, Wi
La, ' msg- s.ss
*SWAPFEST TABLES WILL BE AVAILABLE FRIDAY FES. 11 AT 6PM LATTAE: AREC DX, 16414735, 8%z, “L

SWAP AREA WILL BE OPEN FRIDAY NIGHT, MNo additional charge for

Friday night regquired . lookin into the matter with Coos County EC W7TZO.

The lane Co. Hamtalr a successful vanture hy K¥KVV
same 341 hams mc‘lstered. Rusty took top henors in

ORLANDOHAMCATION 77 ORLANDOHAMCATION 77 ORLANDOHAMCATI 2,008 copy, confest at 36 wom, WIJWJ was at 52
122 0N5%.

ORLANDOHAMCATION 77 ORLANDOHAMCATION 77 ORLANDOH
£2 NOLLYOWYH OONYTH0 ££ NOLLYOWYH OONVTHO L NOILYOWYH OUNYIHO
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AENARRSAMP SIS

EXPAND YOUR COVERAGE

WITH THIS 150 WATT OUTPUT

RF AMPLIFIER

All solid state / Strip line design
Broad band / High efficiency
Easily added to your present system.

Power hoosters for 2 meters, Class C using
balanced emitter transistors for long life and high
SWR protection. For FM mobite or fixed
aperation.
PA140/10 5-15 watts in for 100-150 watts out
@ 13.6 volts Typically 140 watts
for 10 watts in

15-40 watts in for 100-150 watts
out @ 13.6 volts Typically 140
watts for 30 watts in

PA140/30

INPUT VOLTAGE:

PA 140/10

PA 140/30

NEED TO POWER YOUR 25-356 WATT TRANSCEIVER AND YOUR

PA 140/30 OR PA 140/107 NOW AVAILABLE .

OUR PS 3012

THE BRUTE

 Atlasta brute of a power supply that will
deliver regulated 11-14VDC at 30 amp
and at a very affordable price. The

P83012 s a

ruggedly  built,

POWER GAIN: PA 146/10.. ..
INPUT POWER: PA 140/10...

PA 140/30....
12 to 14 volts DC negative ground
NOMINAL INPUT CURRENT: PA 140/10 . ..

1208 PA 140/30. ...
.Bto 15 watts
15 to 40 watts

7DB

. 22 Amps

PA 140/30 .... 18 Amps

STANDBY CURRENT: Virtually instgnificant
INSERTION LOSS: Less than 1 DB on receive
DUTY CYCLE: 50% or less
RF sensing relay switched
DIMENSIONS: 7" x 10-1/2" x 2-7/8"
WEIGHT: 4 Ibs.

PRICES

fully

protected power supply. This is the
power supply that is destined to become

PS 3012 Price $239.95
Other models available.
vs . 25 amps at 12VDC
.... 15 amps, 12VDC

THE WORLD'S MOST COMPLETE LINE

the standard of the industry.
Wired & Tested

Wired, $149.95 Kit, $129.95
Wired, $94.95 Kit, $74.95

$179.95 wired and tested
$159.95 wired and tested

Just Look At These Features:

Over-voltage protection crowbar,
Elecirostatic shield for added
transiant surge protection.

A foldback output  Fimiter
operatgs for |oads outside of the
operating range.

Isolation from ground. The clrcuit
is isolated from the case and
ground.
1156/230
cycle.
Uinits ave factory wired for 115
volt AC, 50/60 cycle power. A
simple jumper will reconfigure the
input for 230 wolt AC, 50/60
cvcles

T'emperature range — operating:
0° to 60°

Black anodized aluminum finish.

volt input 50/60

ZHIPFING [INFORMA-
JION: Al shipmenrs dare

F.0.B. Binghamian, N.Y.
1492, stipments will he
riade by the most convens

tent method, Please include
uthicient funds 1o caver
shipping and handling, Fig-
we shipping charges on 4

welght of 6 Jhs for PA
0 by b
[T

TERMS, CO.D., cash or

vheck with order, We also
accept BankAmerlcard and

CLAIMS: Motifv VHF urid
the career of damage with-
m seven {7} days of recept

RETURNS Obtain author-
izatian trom WHF before

] ORDER FORM
OF I Ttem Price Each Quantity Tutal Price
VHF - FM KITS AND EQUIPMENT I
hf engineering | | e o
P53010. Allow 3
DIVISION OF BROWNIAN ELECTRONICS CORP. I ey e i
Name Toral
320 WATER 5T, I
BINGHAMYON, N.Y, 13902 ® £07-723.9574 l Address Shinging taster Lharge.
NYS Resident
wE gHon l City Sales Tan
master charge Total
tHE TMTTRBANC SARG l S1ate 2ip Enclosed

selurning 4ny merchand ise.

Master Charge or
BankAmericard No.

PRICES AND SPECIFICA-
TIQNS: $ubject ta change

I Bunk No,

Expiration Date,

without notice.
Export prices are slightly
higher.»
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Here’s the book you've been waiting for. Seven chapters
cover everything from RTTY to laser fundamentals. The chap-
ters on amateur fast-scan and SSTV contain practical ideas for
cameras, transmitters, and receiving techniques. An entire
chapter is devoted to facsimile, including conversion of Telefax
transceivers and reception of weather-gatellite pictures. RTTY is
thoroughly covered with sections on equipment and hardware,
AFSK, checking RTTY shifts, and much more. Space communi-
cation and advanced techniques, including digital communica-
tion, are treated in separate chapters. In this era of special-
ization, Speciallzed Communications Techniques for the Radio

Amateur is hard to beat! $3.00 U.S.A. and Possessions, $3.50
Elsewhere

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN STREET
NEWINGTON, CONN. 06111

SOMETHING REA LY SMALL AND E

Then yon want the antenna that’s known around the worid
far it's emall size and superior pertormanee |,
The Mini Products Multiband HYBRID CLIAD

MENT LENGTH - 11 ft,
BOOM LENGTH - 54 INCHES
WEIGHT - 15 FOUNDS
WIND SURVIVAL - 75 MPH
BANDS COVERED - 6, 16, 15 & 20

1200 WATTS P.E.P.
$109'50 FEED LINE - 50 OHMS .

It et stocked by yvouwr cleater arder
direct, We pay shipping in USA. Serd
far free ing of other models and

more it ' 1001 W, 18th St. Erie, Pa. 16502

124 ST~

can get QSLs! He reports formation of Southaast
Wireless Radia Club for Bell Telephons System
loyeas ang retirees. WA4FYZ reporis rfawly
a‘.‘f iated tIniv, of Miami club has fwo new licensees,
WHNAPPE and WAAPUH, WAZLYL has graduated from
LM and retumed to NY. Wa will miss him. WA4LGT
has a new 1C230. WEIYT is oultfitting a_ new
amergency commuhications van for Red Cross Miamd.
waD advises . that Gulf Goast Amateur Radio
Council _is going gmat with preparations for the
Convention to be d Nov. & and 7 at Clearwater,
Sheraton Sand Key, VWD & pects to have at laast
$3000 worth of prizes for the convention. Important
meetmgﬁ, CC exams, ext mi\w naw aquiprnent dis-
5: and a transmitter h 70 2 will ba gart of tha
are, fraific: {Jduly} K45JH 376, WAMEE, I
K, 146(:? w:;tu;’lvé: 154.

WA&-KER ll] WP-dLGT 8. WHAELL 5, WA4KNX 2.
{Jdne ALKNX 10, RAEUK 7,
w4 KE 5 WA4TOP a, K4DRH 2, KARCP 2.

WEST INDIES: SCM. David Novoa, KPABDL. ~= PAM:
KPAAGC, AM: KPAWL. OPSs: HP4ALGR KPAEBG
KP4EGO. QO%: KPAIC WPAGM. Appointmants KP4s
GV oand EGF OBS. Two meter activity eontinues
growing with old timers ke KP4t ADKCSM and €50,
and new hams like KPAEMB and EMP heard daily thrd
the repeaters. Many Technicians are operating on the
Novice bands. Keep practicing and go Ganeral. It's
easy now. KP4A5T passed his Extra Class exam.,
Bravo! N res. of the Radlo Club de Puerto Ricois
KP4CY after K 4BBK’5 resignation, Traffic: KPAEHF
%%4!&!—'2 ISQ 37, KPACNT 14, KPADGT 14, KPAHG 9,

SOUTHWESTERN DIVISION

ARIZONA' SCM Marshal! Llnooln WID@S — PAMS:
WIlLGQ & WAZKQE. R HL. Congratuattions
n KIVOR l:lrl racewmﬁ the AI i\mateur af the vear
awdrd at the Ft. T ill hamfest. WBRKW, SW Div.
Director, summarlzed the recent A RRL Board meefing
artions. WB7CHQ won the grand prize at the hamtest,
A ow onet has been stard edg to give beginning traffic
operators experience in the MNattonal Tratfic System at
slow speeds, |t is called the Naw Mexice Arizona Net
{NAN] and meets on 3735 kHz at 2030 local time.
WBVDH s net mgr. A new ciub in the Yavapai County
area Is tha Mingus Amateur Radio Asin. Secy-traas, 1§
WABFSU/Y, Box 603, Ching Valley 86323, WIRLUY
has been awpomted asst. EC in Coconinn Ga. for the
fage arca. appo]ntad QRS, Memberz of the
Tucson Repeater Assn. fc the .Jaycees with
communications at the Julv h ﬁreworks. Neaw calls
in Flagstaff ara WiN7s E! VY EYL and
WATYYG, Nets: (,-actus Q 1 097 QTC 3845
ATEN QNI Bo%, aic &5. certlticates tu W Ell_%
WICHRZ KINTG and W7CAF’?§§&UN QN

WATVIN 52, KINTG 24, WATKQE '8, WATVRN
16, KTUXE Wwroas 9, WICAFE 4, WBIBGC 2,
WETRZL 2, VNG IR z, KYNMQ 2, WATNHQ 1.

L0S ANGELES: 5CM, Eugena H, Violino, WEINH —
Asst  SCM: Kevin A, Berasly, WBGOYN. RMs:
WHSPKA WREIV( KSUYK Acting SEC: WESPK,
There ars many changes belng made to the new FCC
ruigs, the first FOC action on restructuring was taken
iata last week and Novices and Technicians became the
wincipal beneficiaries. For further detalls read QST
and or Hr reports. There are now tourteen RCs in the
area sponsoring code and theory classes, if you know
Aanyone wanting to obtain an amateur licenss plaase
advisa tham. The Unlted RC of San Pedro wac invited
to the Denver convention twelve members atiended.
“The ¢lub presented an hour sfide show an homoebraw
canstruction, an activity In which many of the
members \5 rtlc ate. The speech was prepared and
given b an elactronics instructor at Carson
H: h Schaol, Other members nttendln were WBERCH
WIS WB JFD CWBBUIA WARRZA WReFVU
WA C_KeCW KéIPJ wAsUBU WEOAW WBEANN
and 5SZH Their booth was used to demonstrate
tembars homebrew projects: also 2,460 14quare-inch
circult boargds for a 555 oscillator weare qiven away,
Whow, what an undertaking for a medium sized ciub!
Many thanks from L.A. group fellows and connnts.
Recently received a leiter from one of our ORS, D
D0 and EC, WAGID N he has now movad to CT and s
working at ARRL. Saems very axcited abput the
position and we of SCN wish him the best of luck, we
will sure bhe missing him. Congrats, Congrais 1o new
IS appointee, WEBGKII, The SCATS Teletyps ¢lub
hald a picnic in the San Fernando Valley recently with
60 pgople in attendance, Tha raitle not only netted
the <lub $30.00, But many pecple came away with
saveral rizes. Tha club meoting was opened by
WASTYA. The San Fernande R held their annual
g’icnlc at the Woodlay Ave Park, in the Sepulveda Dam
ecreation  Area, Archie sporting a new COmeraft
144/220 MHr mobile unit and is planning a high
frequency antenna farm with beams. WBFJT and 2
group of hikers climbed to the top of Mt. Whitnay
vecently, he took his handy talkie with him and was
able to work several distant repeaters, KHGEIQU s
expecting to leave KHB-Land very soon and this will
[eave & hole in our Hawalian net, hopefully someone
wIII Ick It up. 1n the meantime we will go throu?
K at L1 PM and he will @QSP via b, frarrc
W EO 252, WBGEPKA 232, WEINH 186. Wé|
164 V&b Ak 54, WA:‘-TLV 35, KBEA 30 WAEEWV
‘W 1D 24, WENKE 15 KeCL 14, W6 BRO 1z,
BGEPS 6, WEBWG §, WAepéJz WABZKI

BRANGE: SCu, William L. welse, WECPB — Agst,
Y LT Birbeck, Jselo. SEC:  WASTVA,
PAM/RM: WHGAKR. to erart the following
Yitent Keys, WoDTR, am:l ABBJO, Qur condaolancas
to the families. The Amateur Radio exhibit at the
Crange Ceunty Fair, July I6-25 wai & great success,
Qur thanks to all who participated. Congrats ta ail
who participated in the Powder Puff Derby, July 9-10,
weklJ KaCID WBGTMO WAEKER and all the others
who assisted. A& job well done. Gongrats to all the
Navices and Techs who now have 50 Watts and
additionat privileges. You now have the opportunity
to gain additional technical information and Increasc
v¥our code speed to aasist in upgrading. Ho
make it scon. KEGGS reparts that the 22 MHz
répeater in San Bernardmo Lounty wiill soon hava
Auntopatch, WBSAKR has 2 new TS 700 on the air and
i making lots of contacts. The Hicentennial contest
was wel rﬁg;rasented by tha range Section

EF1T WESOR WBGAKR. WASWZO and a host ot







M PRINCIPLES
WPEATERS
TUNTROL SYSTEME
AGEERSONES

FM: MOBILE

ANFENARK
TE820Nk

AFERATENY
TECARIGLES

This book is a must for the fm buff as well as the operator just
breaking into fm and repeaters. Everything is covered!
Fourteen chapters include: mobile installation, fransmit-
fers, receivers and antennas for mobile and base, and fm test
equipment. Special sections ireat alignment and trouble-
shooting gear as well as repeater technical problems and
cures. Club organization, repeater location planning, and
operating under the new regulations are all covered. If you
operate fm or are just becoming inferested, you cannot
afford o be without this book. $4.00 in U.S.A., $4.50
elsewhere,

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN STREET
NEWINGTON, CONN. 06111

ENGINEERING OPPORTLNITIES
WITH RF (OMMUNICATIONS

o SYSTEMS/ANTENNA DESIGN ENGINEERS
HF Communications
DIGITAL COMMUNICATICNS SPECIALISTS
Modem/ Synthesizer Design
RF CIRCUIT DESIGN SPECIALISTS
HF thru Microwave
FIELD SERVICE ENGINEERS
Foreign Travel
Excellent salary and benefits program. Send resume including salary
requirements to: PERSONNEL DEPARTMENT —Q

RF Communications Division
HARRIS 1680 Umiversity Avenug
Rachestar, Naw York
COMMUNICATIONS Anp | 14610 US.A
INFORAMATION HANDLING | An foual Dogortumty Emplayer Mok

athers. Congrats to all participants. California State
ollege, San Bernerdine’s police office, monitored by
WABIKH Is doing an excellent Jab assistin motor|sts,
police, Fire Dapartment, etc., baf woordinating reports
of accldents, breakdowns, and fires. Congrats to Tom
and his starf. Traffic: (July] WBBEIG oO02, WeWRJ
105, WECPB . WASG 33 i TV 2%,
WASYWS 22, WeQBD 2. {June) WBEEIG, 554.

SAN DIEGQ: SCM, Arthur R, Smith, WeINI -
WOTEYT provided home-base comm. for 5.0, Mtn
Rescue Team during search for two lost motorcyelists.
WEERS WABUFY and W6eINI attendsd Red Cross
seminar on disaster axercise planning, Linder the
leadership of WABGDC WHBVCE and WBKET San
Diego amateurs ralsed $1700, made necossary arrange-
ments, and flew a seriously il U5, cltizen from
Mexicali tn San Diggo $0 he could recaive traatment
not avalfable In the Mexicali hospltal. WABHGK
handled trafflc tor Loveland, (O tlood disaster,
Palomar Club is havin)% repeater site problems due to
fiaw landlord, 3D DX Club officers: KEIV, pres.;
WHIUM, vice-pres.; KOSDR, secy-traas. WBECHP Lp-
graded to (General. WGINI was ¢omm Instructor for
week-long Red Cross Disaster Training Institute at
Harvey Mudd Col in Claremoent, CA, Palomar's month-
iy Flea Mart on Swan parking lot, Oceanside, first Sat.
dach manth ogrowlng In popularity. Don't forget
Section breakfast, setond $at. sach maonth at Normal
Heights United Methodist Church, 3650 Mansfleld
5.0, Come between 0800 and 090D. Try DRNG, /267
kHzZ, 1400 dally, for outgoing traffic. WABGOR.J on air
from new o In Ramona. WABEJL, new DPS.
Traftic: Ju_:‘y% W6BGF 170, WEGFTY 140, WB6HCF
34, WBECFT 23, WASUF Y 3. (June) WBELCET 24.

SANTA BARBARA: SCM, D, Paul Gagnon, WAKDEI
- WASARU and WBEKQOD wmssisted @ burn victim
while in the wilds on FD. Much actlvity an BI-
cantennlal contest including WEB6CWE and WGPRE,
WGPQU  has joined RACES In Santz @arbara.
WREANW s on site in Santa Barh. The $B Club
auction was a big success. WASBELS has been filling in
25 Net Cantrel on the Section HF net 393% wed, at
2000, We ara laoking for a PAM, The VHF net meets
on WREAF! on Wed, 21 2030, Fhe Poinsettia ARG has
donated League pubs te Sants Paula and Oxnard
libraries and plannin]g more. WB6AGXK WNSL X! and
W6WDS are new Poln MZ

GA. The Ventura County AREC assisted in the
county Medlcal Dyill, PESHR: WAGLBD 42, WEBECWE
26, WAGDE! 44, Tratfic: WAGDEI 421, WAGBMH/6
30b, WBECWE 174, WARMBZ 151, WBGJKM 51,
WASLEC 44, WBEIBO 10.

WEST GULF DIVISION

NORTHERN TEXAS: SCM, L. E, Harrison, WSLR —
Agel. BCM: Frank E. Sswell, W5IZU, SEC: WEDWL.
PAM: WHGSN. Mew SCM WSEJ, Ted Hoithacker,
1409 Cooper Or Irvmg T3, Al present MTex Loy will
be recommended to WSEJ including ASCM, SEC, RM,
'AM, Srod. He may or may not approve, WASA KO
moved to Wright-Patterson AFE (Dayton{ where now
servir}_? internship, Missprint noted, should have been
WASAKLL. Two D5 serving with Art. Board mtlg
rasults RTTY not permitted (n HF° parsion A-3 bands,
AM not to exceed & kHz bandwidth. Restudy In 5 yrs.
&rlington ARC Novice clase in full swing, WE2YER
caming to TX. lrving ARC rpts Fire & Police dept
fumber changd. FD score 2200 points, WNSSOLS as
for QRS Cl-2. Tom, pres. DARC submitted FB rpt
wevering FEY wark, E’Ieventh Annual NWEN (tfc) held
annual pichic Levalland Aug, 15t Excellent attendance
28/B8 inaded. WRSAFX Richardson WK ([Chawed
Hag) reports MORE Extra Class llcensees that an
other club in In the country, Congrats men. WEKLV,
Mar/Dir. RM5 rpts axcellont results covering Mets
including 7290 & 7232 kHZ. Intruder Watch Bulletin
Ma. 2 now out. If interested contact WALQMI, W
Has. The only 5th District stn participating Is KSDEC
Qak City. We pwed more people. Sowest Dallas
County ARC, Duncanville WASGBX pow affillated
with ARRL as is Denton Co. ARG WS5FXW, Glad to
have you. W8T, Ft. Worth Club was recipiant of ''Eva
Bank Plaque” from Lions Dist. 2E? plus frameq
certificate of appreciation from the Llons Eyvebanic
W5HTI alse a retired American Alrlincs‘PiIut, organlst,
banjoist, and enjoys sailboating, golf and jogging,
WBSCKH assisted in accident work via the Longview
repeater while iraveling in Harrison founty, ThAxX to’
WABLJPK for quick response. The X Y. and OM expect
1o attend National CWA mig Houston in Oct, PARE Is
known as Panhandle ARC Amarillo Editior K818t PO
Box 7002, Excuse delay in reporting meetln%_of
Galdan Eagle Hamtest & swapfest, Aug 14716 which
will Be history when you raad this. W5@PX Sroo
NTX submitted 3/ observations showing 95% 190
rpts. ANy vou giays aver heard of ‘‘chirrtupppps.’””
lease check gour kaeying, yuy would be suprised,
Remember WSQPX aint 2 “Cop” he’s one of vou
people trying to help keep yvou and me outta trouble.
By the way we need some volunteers For Class 5 OOg,
&rgrgs:gws’ﬂ 490, WiYK 12, WASINJ 11, WBLLR 1§,

OKLAHOMA: 5CM, Leonard Hollar, WASFSN -
W5 ZUS and WABWIL, along with a grotp from M. TX,
have a chaptar of the Happ¥ Fllars going. Listen for
them. Aerofoblle. Lawton is making some improve-
ments to their Repeater, Phons Pateh, ete, WNSRXZ
qetting & Novice TFC, and Wx Met going on 3745 kHz
at 7:30 P.M. local, Give therm a basst and help them
with iratfic. WESRLR, new OPS & QRS appointee,
WHSAGZ WESPHI and WN5SRL.G all vacent Upgrades.
Neow calls heard include WNSUMC WNSUCM WNSTMI
WHNSTSL WNST YA WBSUOE and WHSPZHM, t balleye
there is a class going in every large community in the
state and more planned. We saw z lot of fine peopla at
Ham Holiday and plan to be out and around the state
imare this fail, Naxt big actlvity for OK Is Texoms
Hamarama Ogt. 30-31. This Is your Column. Send in

space ermits. Traffle: éJul{.} WBENKD 612
WBSN 276, WBSKGP 208 WSREC 173, wSRH
158, WBSOYU 109, wabtPvl 54, WNSUEM a3,
WEBSAZS 38, WEFKL 36, WSSUG 32, WEBSRALE 29
WBSRLG 23, WALIGU 20, WBSELG 19, WASESN
19, WSPML 11, WBSEGG 5, WASTLY 4, WASOUV 4.
{ne) WSFW 32, WNSHXY 25, KEOCK 4, WESNME

SOUTHERN TEXAS: SCM, Arthur R, Ross — SEC
WSTQP. RM: WEUGE. FAM: WEBSAMN. 5EC WETGP
looking for same TZ40s tor his 16D-meter final, EC
WHLIL looking for manual for Callins 2108 {or at
least a schematlc). OO KSHGRE starting new Radio




KLM HF, VHE, UHF

KLM... big, broad, super-

performance line of beam antennas =
with the same "take charge” Big Stick
leverage from forty meters to seventy centi-

meters! Covers the whole band.” Cleaner patterns and
lower VSWR are attributable o sophisticated designs
featuring rmultiple driven elements, optimized between-
element spacings and KLM's custom insulators.

Every KLM antenna ... HF through UHF... is a carefully crafted product ,
engineered for maximum mechanical strangth consistent with low waeight ...

is corrosive- resistive with stainless steel hardware and 6063-T832 aluminum ... ~ |

uses high strength, low-loss insulation materials and castings.

Don't be second best in HF or VHF contests, Oscar,
Moon bounce, tropo ... penetrate the
pileups with KLM antennas!

*KLM Madel 432-16-1.8 covars
A30-434 MMz only.

CENTIMETER
ANTENNAS

‘The fine serias of UHF antennas
consists of 8,14 and 27 element
high gain, broad coverage
antennas (6 and 14 elemant types
are rear mountable). All antennas
{axcept the 432-16-1.B) cover 420-
450 MHz without need for tuning.
These are ideal, maximum gain
antennas for point-to-point or
repeater control applications.

An available long boom 12' model),
optimized at 432 £2MHz, is par-
ticularly desirable for EME and

DX communications. Eight of these
heams, using KLM high etficiancy
couplers are comparable to a 128
alemant, extended, expanded
collinear array.

Atyplical antenina: (KLM-420-470-14)
Elaments: 14.

Galn; # »
Beam width: 18 dagrees & 3db pis,

Diameters: Boom: 1+ (25.4mm).

Elpments 3%"D (9.5mm)

KLM
20 METER
MONOBANDER

Do you operate both phone and CW and so are forcad to
compromise with higher VSWR on one or tha other moda?
Not with this KLM 20 meter monobander! Muttiple driven
elements and other KLM dasign exclusives, give broad-
band action, low VSWR over 13.@ to 14.4MHz. F/B (and
sides) ratio is excellent, gain is axceptionally high, * *
Impedance is 200 chms balanced

(matched w/KLM's 4:1 4KW p.e.p. balun {optionally
available). Assambly is simple and fast.

OCther KLM beams for 40,15 and 10 meters feature dual
driven elements for high gain, F/B ratio and fow VEWR
over both phone and CW band sections. Alsc, a T element
log perlodic w/26’ turning radius, 30° boom (3%, 76 mm)
D that glves continuous covarage, 10-30MHz!

Makes an excellent NO TRAP, 20-15-10 meter beam with
gains eguivalent to long boom, 3 element Yagi. Matches
50 ohm line w/4KW p.e.p. balun {supplied).

S full size elements: Boom: 42’ , 3 (78mm)D,
Turning radius: 28' Wgt: 85 Ibs. (29.4KG)

Atyour dealers. ** Write for descriptive catalog.

KLM electronics

17025 Laurel Road, Morgan Hill CA 85037 (408) 226-1780, (408) 779-7363

— _ antennas
’ enetrate

KLM
2METER ANTENNAS

The antennas in this setles will

beat ali comers| Individually, thesa
antennas are doing a tremendous
iobwhere high gain, F/B ratic and
low VSWR are important ... in VHF
DX contests for example. Many are
stacking them for moon bounce
and tropo work using available KLM
baluns and couplers. Included in
tha series are antennas with 7, 8,

9, 11, 12, 14 and 16 elements, alt
providing broad coverage. 143.5
to 148.5MHz (without tuning) plus
exceptionally high gain, * #

Atypical antenna: {KLM-144.145-14)
Elements: 14,

Gain: # *

Beam width: 18 degrees @ 2db pts.
Boom: 208" (5283mm). Wgt.: 9 (bs (4 KG)

NEW
AZIMUTH
ROTATOR
Model KR-400

99.95

Ideal for most HF tribanders and VHF arrays.
Medium duly w/alactrical brake/limit swilches.

1 minute/360 dagrees. Rugged ... waatherproof.
Altragtive direction indicator,

NEW ELEVATION ROTATOR

Use for OSCAR 8-7, Moonbounce, otc. Medium
duty wielactrical brake/limit switches.

1 min./180 degrees. Rugged ... weatherproof.
Attractive direction indicator.

- et nhar 100
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¢ xplorer post. EC WSTFW reports novica llcenses
beginning to come In. WSES Rulletin says club houss
has grand new cmhn% quhts inside the new paint Job
autside, Mo, V& KEZMS says tha Six
veter lnternational Kb has 1442 members 1n 44
flates and 1% countries, OVS WESCIT has new
“Persantal phone” HCA 450 MHZ handy- 2alkﬁ
WASVEM made BPL agzin, including 31? de verles.
received 16 messages  from  WEBKPL/

Amigos de las Americas. WEKH's ende r[ass and stud
aroup has two new novicas: WNSTKO and WNSUR
Tratfic: (uly) WASVEM G2, REHZR 330, WKLY
26, WASRKU 210, wsSUJJ 180, WARYEA Iaf,
WHSNUM 61, WB5AMN 47, WATGP 28, WA'AJYH 1)’,
WBSBHO 14, KEROZ 10, WBEBWV 3, WET

RVE 4, WASYXS 4. (June) WALJYH 37, Ksrzoi

PRESTO!

Your counter beeomes f
adigltal display! E

 DIGI-DIAL ADAPTO n'

95

kst form
£ $49.85 assembled

{RON POWBER TOROIDS

Like mage, Hufeo's D|g|-E:naI Adaptor tuins x-;ny
fraquérity counter into an absolutely accurate digital -
<isplay! Inexpensively! With continua display of both
transmit and receive fragiences — as 1ast asyou
turn your fransceiver diall =~ .

With the Digi-Dial Adaptor your muntar oasily
adapts to Yaesu, Tempo, Dirake G Line, Collins,
Kenwgod and other transceivers. (Tell us which ciher

* brand you have. We'll tell you if the adaptor fits.)

Dperation requires only a connecting cable to the

transcsiver VRO plug. Translates VEQ output to 2 MIX MIX &2 ‘ ?D ‘-
through 2.5 mHz. No intemal connaction or modifi- w2 a0

cations necessary! Complete instructions included. £:240 1300 400 249 8.0

h ; e F.125 200 300 1.25 3.00

No frequancy counter? Get both the Digi-Cial F57 ] Toh e £

Adaptor and a frequency counter from Husco. We F.50 0D 190 '50 1.25

| E I .

have cdurters starting 23 low as $45,95 37 a00 140 45 TR

------- =) e

Charts above show uH par 100 turns. Use iron powder

Quick!
- Order yours today!

Please rush me:
(1 Digi-Dial Adaptor
. $3995 kit form - $49.95 assembled Citws“laie:"m

Check ar money order eénclosed. 'l m o

toroids for tuned circuits. Use farrite toroids for
broadband transfarmers. Q1 for .1-70 MHz, Q2 for
10-150 MHz.

Ferrite beads 20-500 MHz (fit #18 wire] $2.00 Dox.
Wideband chokes 20-500 MHz (Z=850 ohms) 95¢ Ea,
Specify cora sixe and mix. Pack and ship 504 USA and
Canada. Air parce! post delivary worldwide $2.00; 6%
tax in Calit,; Fast service: Cores shipped from stock via
first class or air, Send for frea brochurs,

PALOMAR ENGINEERS
(BOX 455 ESCONDIDO (A 92075

- Name

Address:

BDKSST Depf Ti A
Frovn, Utah 84601 801!375 8555

I Complete data on Hufep

. requency counters

ELECTRONIC KEYER WITHPADALE
ELECTRONIC KEYER PADDLE CW TRANSMITTER MORSE-1835 SPEECH PROCESSOR
MODEL {() B MODEL {1B MODEL MODEL {2 MODEL G A

Reed relay output 61 amp,
250V, EUVA] 10-30 WPM @
6V-DC suRF 12 MA drain.
15-45 WP (VEJQV-DCsupply,
15 MA drain. 3 MAidle current
drain. Fixed spacing. Dots
i:1, Dash 1:3. Seit-complet-
ing Dot/Dash. Manual dash in
fune position. {Batteries not
inciuded.) Use the Model 10B

Keyar witgl your paddle o7 gur

Madel 11B matching paddle. THE WORLD AT YOUR FINGERTIPS! V-RMS nom.

MODEL 10BWA KEYER wilh MODEL 11BW assembled S11 95 | MODEL 56K (Kit) 549,95 MODEL 12 assembled ~ $49.95 | MODEL 50AW assembled $29.95
Sidetons assembled $39.95 | MODEL 118K (Kit) $ 8.95; MODEL 50W (Wirﬂl} $69.95 | Ship. Wt. 2 Lb., add $ 1.35 | MODEL GOAK (Kit) 523.95
MODEL 10BW assembled $29.95 | Ship. Wi. 2 Lb., add $ 1.35 | Add-on option Ship. Wt. 1 Lb., add $ 1.00
MODEL 108K {Kit} $23.95 SIDETON 21]!! 20Kt § 5.95) (PA RES. ADD 6% SALES TAX)
200-2K PC BOARD KIT ~ $14.95 | (PA RES. ADD 6% SALES TAX) 200-21 Wired § 8,95 ' (PR HES. ADD 6% SALES TAX)
200-3K SIDETONE KIT ~ § 5.95 KEYER 20022 Kit  $13.95
Ship. Wt. 1 Lb., add 5 1.00 200-22 Wired $18.95

(PA RES. ADD 6% SALES TAX)

Dit/Dah travel adjustment.
No mechanical switches. No
bearings to fail. Paddle as-
sembly weight is 1.5 pounds.
Reversible it and Dah
cannections, Rubber fest.
Dampirg on paddie operator
lever. Feather glide paddle
maovement.

SEND FOR CATALOG & DEALERLIST.
ORDER FROM DEALER QR DIRECT.
FOR U.P.5., C.O.D SHIPMENTS-ADD 85¢

15 watts input. Full break-
in keying. Al solid state.
Grystal control. 160, 80 or
40M plug-ir coil. Zener reg-
ulated chlrgless keving. Has
built-in 120 Vac power sup-
ply, OPTIONS: Built-in keyer
and/or sidetone, Paddle
Model 118 is compatible with
huilt-in keyer option.

Ship. Wt. 4 Lb., add § 210
{PA RES. ADD 5% SALES TAX)

(All units come with 40M piug-
in coil unless otherwise

| specified. 1Additianal coil

© kits $3.95 each postpaid.)

128
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Self-com
I No onmrP

I Sidetone has 2-inch speaker.

: Paddle tra

| Rubber feet. 4 penlight

batteries (

G-MOS circuitry. Solid state
out ut switch. (250V. 1 AMP
) 45 WPM. Fixed
spamnq Dot 1:1, Dash 1:3.

RD-1+ BOX 185A » FRANKLIN, PA.16323

200K/500 OBM inputs, PTT
on connector. Instantaneous
attack and release. 2, V-DC
batteries (not included).
1.5 MA drain. Frequency is
w-1/2 db., 300-3000 Hz.
Process gain control has an
infout switch. The procass
threshold is: 1.5 MV-RMS
(HI-Z). 400 micro V-RMS
LG-Z), Qutput voltage 100

leting Dot/Dash.
switch required.

vel adjustment.

not included),

HIA.

TELEPHONE (814) 432-3647




FALL SPECIALS
2.5 and 5 WATT 2 METER

6 CHANNEL HAND HELD TRANSCEIVERS

% .3 uV RECEIVERS - 12 kHz CERAMIC FILTERS

* OPTIONAL 12 BUTTON PAD AVAILABLE FOR ANY HAND HELD NSTALLED
* AVAILABLE FOR MARS OR CAP « 10 DAY MONEY BACK GUARANTEE

* 90 DAY WARRANTY ¢ INCLUDES 52 SIMPLEX and “DUCKIE” ANTENNA

« TRIMMER CAPS ON RX & TX

« ALL PLUG-IN CRYSTALS
(S8ame as WE-224 Mobile}

= 10.7 and 455 kHz IF

« 3 UV SENSITIVITY FOR
20d8 QUIETING

1or 5 WATT
MODEL 1405SM

Special at

$229.95
CURRENT DRAIN ® 12 VDC
MODEL 1402SM:

OPTIONAL
RCVR: 14 MA - XMTR;: 500 MA FOUCH-TONE
MODEL 1405SM: PAD

RCVR: 140 MA - TX @ TW: 400 MA
TX @ 5W: 900 MA AVAILABLE
FACTORY
» 1402 HAS S METER & BATTERY INSTALLED
INDICATOR ONALL
« 1405 HAS A SENSITIVE BATTERY HAND

INDICATOR
» BOTH MODELS FEATURE MICRO-
SWITCHPTT
» THE 1405 CASE IS UNBREAKABLE
LEXAN &
» THE 1402 CASE IS HIGH IMPACT
ABS PLASTIC _
« WEIGHT (w/o NI-CADS!} IS LESS THAN
22 OUNCES
« OVERALL MEASURE 1S 8.9 x 1.9” x 2.9”
+ 10 NI-CADS (ORDER BP-1}) ARE EXTRA

@ $14.95
OVER 2,000 IN STOCK
2.5 WATT

Special at
MODEL
1a02sm $164.95

HELDS

TO: WILSON ELECTRONICS CORP., 4288 S. Polaris Ave., Las Vegas, Nevada 89103, {702} 739-1931, Telex 684-522
FALL SPECIAL DIRECT SALE ORDER BLANK

PLEASE PRINT CLEARLY
— 14025M @ $164.95 — XF1 @$9.95 ¥
ENCLOSED IS CJcHeck CIMONEY ORDER
— 14055M @ $229.95 — EXTRACRYSTALS @$3.75¢ea. ————me . [BaC
— 22025M @ $219.95 — PLEASE PUT ALL INSTALLED | capp #
XTALS ON FREQ. ($7.50 Exira
- 45025M @ $269.95 o Radio)
— BC1 @ $34.95 EXPIRATION DATE
— BP1@ $14.95
INSTALL THESE CRYSTALS NAME
— BT1® $6.00 x R ™ R
— LC1@8%1295 A, 52 52 @ ADDRESS
—LC2@8$1295 B H cITyY
— SM1@ $24.95 C. I
— SM2@ $24.95 D. J STATE zZp PHONE { )
— TE1® $3495 E, K SIGNATURE
— i SHIPPING & HANDLING PREPAID FOR SUMMER SPECIAL
TTP 0 si9.95 F ) NEVADA RESIDENTS ADD SALES TAX
Specity Fred. on Tone Encoder TE-1 — . Hz $PECIAL PRICES GOOD THRU NOV. 30, 1976

B QOctober 1976 129



Paor Splatter. He just covidn’t resist the classified
that read "FB $SB Transceiver: SB-1000X, 20 hours
air time, WAS/DXCC, first money order tfakes
it ... " He didn't realize that just because the ad
sounds good, doesn't mean the rig is good.
Unfortunately, Splatter's “‘great deal’’ now holds
the deor to his shack open,

The Continuing
Adventures Of

¥ SPLATTER AND SPARKIE

Episode #2: Taking the chance
out of buying used ham gear,

Sparkie bought'his new rig through Buyers &
Sellers mMail Purchase Guarantee plan. He knew he
waouidn’t get a bad deal because Buvers & Sellers
held on fo his money until Sparkis received his new
gear and had a chance to check it aut on the air.
When Sparkie iold Buyers & Sellers the rig was
okay, they paid the seller iess <commission,
campleting the deal. Had the rig noft been as

advertised, Sparkie could have sent the radic back
to its original owner and gotten a full refund, losing
only shipping and handiing.

LEAVE THE DOOR STOPS IN THE CLASSIFIEDS AND BE GUARANTEED OF A GOOD RADIO.

Call our Ham Gear Hotline (817) 536-8777 orsendan SASE for our weekly equipment summary
{A new one every Friday) $1 for the next 4 issues, $12 for a full vear, (52 issues).

BUYERS & ScldbRG

POST OFFICE BOX 73
BOSTON, MASS. 02215

NEWCALLING HOURS!
Monday-Friday 9-9 J

SAVE $50

HAM GEAR HOTLINE
L 617-536-8777

REGENCY HR-2B 2m Fm Xewr - 5w, 12ch w/94
1ystzls, microphone & rount. ...5229.00

REGENCY HR-312 2m FM Xcvr - 30w, 12ch 1/R
w794 crystals, microphone and mount. . $269.00

Purchase a HR-2B or HR-312 for the Regular Listed
Price, without a trade and we'll give yau 10 FREE
CRYSTALS of your choice. (1 Transmit and 1
Receive crystal are required per channel) Additional
crystals - $5.00 ea. Qrder direct from this ad! Send
check or use your Mastercharge or BankAmericard.
Allow $5.00 extra for UPS shipping & handling ®

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone {414) 442-4200

Branch Stores 1m:

Claveland, do. Iorida |
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Hy-Gain 270
Z2-meter antenna.

A great mobile
that’s also agreat base.

The same state-of-the-art qualities
that make the Hy-Gain 270
antenna a great 2 meter mobile,
make it a great 2 meter base.
Hy-Gain design has eliminated
hard tuning, high VSWR and poor
pattern due to irregular ground
plane. The 270's slim mobile
configuration makes it ideal for
apartment or urban installations
where space is at a premium.
Fiberglass 270 develops gain
through the use of 2 stacked 5/8
wave radiators with a self-contained
1/4 wave decoupling system. Gain
that helps reach distant repeaters.
Since the antenna and
feedpoint are sealed in fiberglass,
the Hy-Gain 270 delivers top
performance year after year

®
-Ijain

without corrosion loss.

(et all the 2 meter base you
need, for the price of a 2 meter
mobile. The great Hy-Gain 270.

* 250 watt rated

* 144-148 MHz

* VSWR less than 1.5:1 at
resonance, 6 MHz bandwidth

* 96" high

» Completely factory tuned

« 50 ohm input impedance

+ Complete with 18’ coax and
PL-259

For information on Hy-Gain 2
meter and other amateur products
contact your Hy-Gain distributor
or write.

Hy-Gain Electronics Corporation: 8601 Northeast Highway Six
Lincoln, NE. 68505; 402/464-9151; Telex 48-6424
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in, at rock-hboitom prices.

NOW, FOR THE UMPTEENTH TIME IN OUR
23 CONSECUTIVE YEARS IN QST:

FREIGHT PREPAID

ON OUR v40, V80, AND V160 VERTICALS!

Effective low-angle, omnidirectional radiation, easy assembly and
operation, no guy wires needed, vccupies little space, can be in-
stalled at ground level, exceptionally rugged, broad-banded, low ini-
tial cost, no maintenance, proven and tested design. Guaranteed Go-
tham quality at low Gotham prices. One of the best antennas for the
40, 80, and 160 meter bands regardless of price.

VA0 VERTICAL ANTENNA FOR 40, 20, 15, 10 and 6 ME-

TER BANDS. ESPECIALLY SUITED FOR THE NOVICE

WHO OPERATES 40 AND 15........ccccvervemvmernennenmcnernenmnns. $22.95
V80 VERTICAL ANTENNA FOR QUR B0, 40, 20, 15, 10

I AND & METER BANDS. OUR MOST POPULAR VERTI-

« CAL. USED BY THOUSANDS OF NOVICES, TECH-
NICIANS, AND GENERAL LICENSE HAMS.............ccceeeee.. $24.95
V160 VERTICAL ANTENNA FOR 160, 80, 40, 20, 15, 10

% AND 6 METER BANDS. SAME AS THE OTHER VERTICAL
ANTENNAS, EXCEPT THAT A LARGER LOADING COiL
PERMITS OPERATION ON THE 160 METER BAND ALSO.. $26.95

HOW TO ORDER: Remit with order. We ship verticals prepaid no charge to you;
beams and quads sent collect cheapest way, due to size of package.

It makes sense to save doliars by getting your antenna from
$ AND SENSE Gotham. Quality and contest-winring performance are built

FAMOUS GOTHAM QUADS

10715720 quad,
ahsolutely complete,
all machined ready
tor simple assembtly,
the choice of the
¢hamps for
raximem

/ performancel... $45.

CHAMPIONSHIP BEAMS

Every beam is
absolutely complete in
every respect, fully
machined and with
trardware, ready for
easy assemnbly,

12 El 2M Beam........... $40,
5 El 6M Beam........... 36.
4 El 10M Beam......... 34.
5 El 15M Beam......... 45,
3 El 20M Beam......... 40.

New! 2, 6, and 10M Beams
Shipped Prepaid to the 48!

£OD phone service on PREPAID
antennas: 1-305-573-2080.

GOT HAM 2051 N.W. 2 AVE.,
MIAMI, FLA. 33127 3 ree neioee 1o

5 7L
Eecono-line

Quality for an Economy Price
Solid State Construction
Linear Switch (FM/SSB)
Broad Band

Mcdel Input Output Typical Frequency  Price

702 10W-20W  SO0W-90W 10Win/70Wout 143-149MHz  $139.00
7028 1W- 5W  60W-BOW 1Win/70Wout  143-14SMHz  $165.00

Now get TPL COMMUNICATIONS quality and reliability at an economy price.
The solid state construction, featuring magnetically coupled transistors and a
tloating ground, gives you an electronically protected amplitier that should last
and last.

The Linear Bias Switch allows you to aperate on either FM or $8B. The 702 and

702B are exceptionally well suited for 2-meter SSB. Typical power output levels
as high as 100W PEP can be achieved with the proper dnive,

H The broad band frequency range means that your amplifier is immediately
ready to use. No turing is required for the entire 2-meter band and adjacent
MARS channels on TPL's new Eecono-line .

See these great new additions to the TPL COMMUNICATIONS product line at

your favorite radio dealer. .
Call or wite lor prces and nfor-

qation on TR complete hne ot

T amaltet gaig commercd! ampptiers
pl COMMUNICATIONS INC.

1324 W. 135TH 5T., GARDENA, CA 90247 +(213) 538._9814

Canada: A.C.Simmonds & Sons Ltd., 285 Yorkland Blvd., Willowdale, Ontario M2J 158
Export : EMEC Inc., 2350 South 30th Avenue, Heollandele, Fla. 33009
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SECURITY y,,
COVER

' 7-Protects Ybur qui-le‘ Radio

= Stops Theft - Black, non-reflective
vinyl keeps radio out of sight.

+ |nstalis quickly and easily - Edges
stretch to cover both radio and
rmicrophone.

+ Elastic rear strap with handy vel-
cro fastener holds cover securely
to power and antenna cables.

* Also protects from dust and dirt.

¢ All currently avallable mobile ra-
dios $4.85. Send make and model
number,

s Include 404 per cover First Class
or 25¢ Third Class.

[[ff,’ COVER CRAFT

£.0. Box 555, Amharst, N.H. 03031







Northern California’s largest
-~ inventory of new and used
ham equipment

Our

“package” Tri-Ex
H W-51
deals can’t i '~

i -
be be-at. VAESU FT.201 ICOM IC-22A
Tqu:re . 2 METER GEAR
The “package” ji in stock at HRO
antenna, &4 Every-day
totwt?)n HRO special .-
rotator .
CDE HAM I TF 22008

12995 ICOM IG-230.

Owner Bob Fermrero, KEAHY,
other well known hams,
give you courteous,
personalized service.

HAM RADIO OUTLET over the countr.

* Atlas « CDE » Collins » Cushcraft
* Curtis » Dentron » Drake » Eimac «
* Hustler » Hy-Gain = lcom » Kenwood
¢ KLM » Mosiey = Swan s Tempo e

* TenTec e ri-Ex * Yaesu e and more

30 day used equipment warranty.

Credit terms available. 999 Howard Ave., Burlingame, CA 94010 phone, write.
Tuesday through Saturday, (415) 342-5757 Same day shipment
10AM to 5:30PM 5 mniles south on 101 from 5.F. Asrport. mast items

TOMORROW SOMEONE MAY 111 FARM HILL WAY LOS GATOS, CALIF 95030 U.S.A.
m"SJhEﬂ'I;YOUiR I;I%MhRI(,;! The ONLY QSL Bureau that will forward ALL of your cards...From anywhers
JOU can nstall your owm Boren r o to anywhere...Still 6¢ for DX cards...10¢ intra-USA and Canada...SASE brings
alarm system at a price you never dreamed deta“s'
mﬁg‘!’:'m“m Cataloash - DX‘EBS SPE(;IALfFar USLs to Foreign stations only. Send 20 or more cardg atea time
commereial securwﬂ:q:‘i\;::;t" "'"f,:ﬁ and include just five cents each! For 100 or more cards at a lime the price is four
everything you need to produce a durable, cents each. .
custom installation — just as yood as the Buggestion: Form a CARD POOL with your Buddy or Radio Club and split the extra
professionals. Bavings. 73s Orm Meyer K60QX

FREE CATALOG

Uy TRIPOLE MULTI-BAND INDUSTRIAL & GOVERNMENT
The " TRIPOLER, ante.nna is the first ail-band antenna SURPLUS ELECTRONICS

-th cover 160 thru 10 without a
tap change or retuning. +5 SWl DUALITY PARTS AND PIECES FOR SCHODLS,

bands, 80 to 120 ft long, 1 KN SERVICE SHOPS, HAMS AND HOBBYISTS,
rated, invertad ¥ % horizontal .

se BUTIESTn batun, S50, kit SEND NOW FOR THE LAST THREE OF OUR
sh #P0 <n USA. Add 8% tax in MONTHLY PICTURE FLYERS. US. ONLY.

i, send stamped enveope fr sTAH_TRONIES

= information.
P.0. Box 683, McMinnville, OR 97128

-y

EMEL ELECTRONICS Dept.Q10
P.O. Box 146, Sheffield, Mass. 01257

HW-202 SCAN

*No heles to drill. Easy installation. “%L
*Doesn’t interfers with tone encoder.
*Mounts neatly over power board,
completely inside radio,

*$ix bright L.E.D.’s visible through
semi-transparent meter panel,

*Stops scanning when either gignal is
heard or manusl selection is made,

B

ept. U1
Bor P04, F1 Pasa, Ti 79926
ﬂj LOWEST PRICE EVER _ . _
*3.50 WPM. - o
*Self-completing dots and dashes.
*Has automatic weight control. i i ¢
*Built-in side tone to drive small speaker, iz IS
*TIgse direcily with grid block keying or add relay =
(not inclhided) as per insiructions to key any

Telephone (918) 582-1%10
R
*Has speed contxel. ) ‘E 5

*Bujlt-in squelch addition eliminates frangmitter
al! nofse when scanner is scanning, *U’:n; peniight cells (.___?E it
* X - TR
*R::ﬁhe:le;mechuv for youxr HW-202. e *Solder plated hoard. Instructions included, =
i * N *Just add your key, batteries and speaker.
ONLY " Designed by WB4QDB — Georgia Residents Include 3% Sales Tax Kit — $12.97 ppd.

s2595ppd. | SANDLIN ELECTRONICS ENGINEERING | *=iws Feorooe.

P. O. Box 4909 [ Maxtinez, Georgia 30907 | Telephone {404) 863-5852

134 0OL8T= - _ -



& Hgﬂ_ 8T-6000

et T R
e

The HAL $T-6000 demodulator
fkeyer and the DS-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of 850, 425, and
170 Hz, The tone keyer is crystal-
confrolled. Loop supply is internal.
Active filters allow flexibilityin estab-

3 oy LHVETTER BRALER
e N Bt

lishing different tone pairs. You can
select AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internal
monitor scope {shown on model
above) allows fast, accurate tuning.
The 8T-6000 has an outstandingly
high dynamic range of operation.
Data /O can be R§-232(:, MiL-188C
or current loop.

The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
sionand reception, or read-only (RO)
operation of different combinations

Stay tuned for future programs.

Kesm  MARE  AUYE R

LuGe ERACT

e o . @& & @
HYART{ REAVER

s REINT  HGN pAURY

N, LiNw u“ _mf ] aoht

of codes, including Baudot, ASCI
and Morse. The powerful, program-
mable 8080A microprocessor is in-
cludedinthe circuitry to assure maxi-
mum flexibilityfor your present needs
- and for the future. The KSR models
offer you full editing capability. The
video display is a convenient 16-line
format, of 72 characters per line.

These are some of the highlights.
The full range of features and speci-
fications for the ST-6000 and the DS
series of KSR and RO terminals
is covered In comprehensive data
sheets available on request. Write for
them now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Street
Urbana, lllinois 61801 « Telephone: {217} 367-7373

- Qctober 1976



- FOR INNOVATIONS IN LOW-COST TEST EQUIPMENT, THINK HP ..

Here's a professional 80 MHz counter for $295:

The HP 5381A counter covers 10 Hz to 80 MHz and
combines economy with lab quality and performance:
Sharp seven-digit LED readout. High stability
internal time base. 25 mV sensitivity, Three-position
input attenuator. External oscillator input. Ratio
measurement capability. Extremely rugged cast
aluminwm case.

[deal for applications such as production line testing,
service and calibration, frequency monitoring,

education and training. earErme - 0w RITENUATOR

g W Mg . PR
Go to 225 MHz for just $495* f o B
The HP 5382A has all the features of the 5381A. e e &
pius 8 digits and a 225 MHz frequency range.
Or go all the way to
520 MHz for $795%

The new HP 5383A does it. You get 4 digits, fused input
and direct counting as well.

All three come with full insirumentation warranty, full
service support; all meet [EC safety specs. For more
information call your nearby HP field engineer. Or, write.

O24060 *Nomestic LISA prices only,

HEWLETT @ PACKARD

Bales and service from 172 offices in 65 countries.

1501 Page Mill Road. Palo Alto, Gahformia 34304

STEP UP TO TELREX

Professionally Engineered Antenna Systems
Single transmission line “TRI-BAND® ARRAY”

ILLUSTRATION BALUN
MONARCH ;
TBSEM/4KWP

STRATION TRAP

By the only test that means anything . ..
on the air comparison . .. this array con-
tinues to ocutperform all competit‘ion co
and has for two decades. Here's why g technical data and prices on com-

- Telrex uses a unique trap deslgn pjgte Telrex fine, write for Catalog PL 7
mum-spaced, optimum-tuned reflectors m

amploying 20 HiQ 7500V ceramic con- RS i
densers per antenna. Telrex uses 3 opti- ,:iilmumwm 1

to_pruvlde maximum gain and true F/B b o 2t I Ireu
Tri-band performance- e wslhr AR, NEW JERSEY 07717 W3

136 0OaT=

Announcing

BIG EAR
by
John Kraus, W8JK

Diractor and Founder
Ohio State-Ohio Wesleyan
Radio Observatory
Author — ANTENNAS

® BIG EAR is a new book by a
long-time amateur and in-
ventor of antennas, a pioneer
radio astronomer and map-
per of the Cosmos.

® RBIG EAR is about the Ohio
telescope, how it has probed
the universe to its limits and
now searches for intelligent
life beyond Mars.

® Accounts of personal exploits
from early amateur days to
the present provide revealing
behind-the-scenes glimpses.

® An authoritative book written
in a warm, entertaining, non-
technical style.

226 pagos, illustratad
Published July 1976

Paperbound $3.25, hardbound
$6.25, postpaid
Cygnus-Quasar Books, Box 85,
Powell, Ohio 43065
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1. More performance, more reliability.
The new CA-38 §8B {rom CAIl has highly
innovative solld state circuitry that en-
ables its 150-waif power to be used to
utmost advantage. The system makes long
distance SSB communication more de-
pendable and far easier than ever before,

2. Pre-programmed channels. The fully
solid stale 20-watt transcelver has 12 pre-
praogrammed channgls. They can be
spread across the entire 2-18 MHz fre-
quency range, or grouped ir any band
withaut rasiriction. A back-lighted display
window shows channel selected.

3. Operation is exiremely simple. Turn it
an and select a precisely tuned channel.
The rest is automatic, There are no band
selectors, no tuning knobs, meiers, man-
ual squelches or voice clarifiers. Channels
can be programmed far $8B, compatible
AM, or telegraph {CW)} modes. In shart, it
doesn't require an experienced operator,

4. Expandable to 24 channels. The CA-38
is also available with 24 channels and
semi-duplex capabilities. This may either
be specified or installed ih the field at a
later date. Display window is easily
changed 1o show tha additional charnels,

5. Amplifier protected against burnouk
The separate 150-watt linear amplifier is
solid state and completely bread-banded.
It enables any 2-18 MHz frequency to be
programmed without adjustments or mod-

Lasatihix a ragistsred trademark of Ganarai Elasirlc

)

A
-

12 reasons why this 150-watt, automatically tuned,

solid-state SSB system is the leader in its class:

ifications. Overload circuits protect it
against high VSWR loads, excessive heat,
and damaged antennas,

6. Continuously tuned in any environ-
ment. The companicn servo tuned antenna
coupler automatically and continuousty
fina-tunes the antenna io the exact fre-
quency being used. It also compensates
for changing weather conditions and
movement of nearby metal objects.

T. Exceptional stability. Precisely con-
trolled crystal ovens provide x20 Hz or
belter frequency stability and optimum
clarity of communication. Six automaticalty
switched low pass fillers provide -6G24B
harmenic suppresslon, It's aise availabie
with a highly effective automatic noise
compensated squelch.

8. Easily re-tuned in the field, Most trans-
ceivers have separate coils for each chan-
nel, but the CA-38 uses electronically
tunad circuits cver its entire frequency
range. This means channe! frequencies
can be re-tuned with minimal tast equip-
ment in a few minutes. Ns integrated sofid
stale circuitry means lower maintenance
costs,

9. Obsolescence proof. Because channel
changes are easily accomplished and its
12 channels can he placed anywhera on
any band, tha CA-38 cannot be made ob-
salete by changing frequency regulations.
The system exceeds most international
requirements,

Servo tuned
antenna caupisar.

150-wait

linear amplifier,

10. Three power supplies available, The
CA-38's separate amplifier/power suppiy
unit is available for sither 12 VDG, 24~
32 VDG, or 115/230 VAC operation.

11. A rugged, go-anywhere system. Com-
ponents are housed in tough, lightwelght
Lexan® Cabinets, The CA-38 js fiexible,
I's designed to be a base station, land
mobile, marine, ar portable SS8 station, it
provides depandahle long distance com-
munications in any environment. There's a
20-watt $SB-the CA-39—ifor applications
that don't require 150-walts, The CA-39
{which is identical to the CA-38's trans=
ceiver) can function independently, or be
part of & CA-38/39 network,

12. The SS8 only CAl could build. The
sysiem was created by Communication
Associates, Inc—the warld's most re-
spected name in $5B, For performance,
easy operation, simplified maintenance and
relizbility, the CA-38 establishes a new
standard of compariscn. Like all 8B from
CAl it comes with a 3 year guaranies, For
more jnfermation and the name of a near-
by dealer, write:

COMMUNICATION ASSOCIATES, INC,
200 MeKay Rd., Huniington Sia,, NY 11746
Tel: (818) 271-0800/TWX: 510-226-6998

Eaﬂ @

EommimIcation associales, inc.

World leader in SSB communicalions
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STEP UP TOTELR

WITH A
TELREX “BALUN" FED—"INVERTED-VEE™ KIT
THE IDEAL HiI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY
MONC OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Telrex “Monarch™ [Trapped} 1.V, Kit
Duo-Band / 4 KWP L.V, Kit $62,50
Past Paid Continental U.5.

Optimum, full-size doublet parformance. Not appraciably affected by ground conditions!
“Balanced-Pattern”, low TVI, BCI.

Minimal support costs, {existing tower, house, tree).

A technician can resonate a Telrex ““Inverted-Vee™ to frequency within the hour!
Minimal $/W/R is possible if installed and reasonated to frequency as directed!
Pattern primarily low-angle, Omni-directional.

Costly, [ossy, antenna tuners not required!

Complets simplified installation and resonating to frequancy instructions supplied
with each kit.

‘-"cfr;ﬁuummm g
For technical data and prices on complete E“.. ;;EQ‘,“;;, ’e,re x Laboratories
Telrex line, write for Catalog PL 7 T ame

A3HURY FARN NEW SERSEY Uit U S a

138 Q5T=

TROUBLE FREE

TOUCH-TONE
ENCODER

Pat, Pand.

« POSITIVE TOUCH (KEYS DEPRESS)
« MOBILE » HANDHELD » DESK-MOUNT
« NO POTTED PARTS (SERVICEABLE)
» MIL. SPEC. COMPONENTS
« SELF-CONTAINED <« NO RFI
» LOW DISTORTION, Hi OUTPUT
« LEVEL ADJUSTMENT ACCESSABLE
FROM FRONT
: i atic, tem-
D P raware. Dpersing valtagar 4.5-167.
P-1=2$55,00, PP-2-=$58.00, PP-1A-=%68.00
PP.1A, designed for Standard Communica-
tions handhelds. (Calif. Res. add 6% Sales
Tax)., One day installation available from
Pipo. New MK5085 by Mostek.
Available at: Channel Radio and Electronics,
Santa Barbara, California.

glfdlizr To: @ipo

cCommunications

P.O. Box 3435
Hollywood, California 30028
(213) 852-1515




We have the perfect mobile/portable
HF SSB Transceiver for you.

The Atlas 210x or 215x measures only
9%" wide x 9% deep x only 314" high, yet
the above photograph shows how easily the
Atlag transceiver fits into a compact car.
And there's plenty of room to spare for
VHF gear and other accessory equipment,
With the exclusive Atlag plug-in design,
you can slip yvour Atlas in and out of your

car in a matter of seconds. All connections
are made automatically.

BUT DON'T LET THE SMALL SIZE FOOL
You!

Even though the Atlas 210x and 215x trans-
ceivers are less than half the size and
weight of other HF transceivers, The Atlas
is truly a giant in performance,

200 WATTS POWER RATING!

This power level in a seven pound trans-
ceiver is incredible but true. Atlas trans-
ceivers give you all tha talk power you need
to work the world barefoot. S reports
constantly reflect great surprise at the sig-
nal strength in relation to the power rating.

FIILL 5 BAND COVERAGE

The 210x covers 10-80 meters, while the
215x covers 15-160 meters. Adding the
Atlas Model 10x Grystal Oscillator provides
graatly increased frequency coverage for
MARS and network operation,

NO TRANSMITTER TUNING OR
LOADING CONTROLS

with Atlas’ total broadbanding, With your
Atlas you get instant QSY and band change.

MOST ADVANCED STATE OF THE ART
SOLID STATE DESIGN ,

not only aecounts for its light weight, but
assures you yaars of toF performance and
trouble free operating pleasure.

PLUG-IN CIRCUIT BOARDS
and modular design provides for ease of
servicing.

[a} l T T
PR f reratng W oor conatitnting
b 270 A L@ % i #
. {‘"mi"“'}-, il the abilite ol 4 sadin ciout
(R} N Appdr4tus to rospond ta A

specrbic traquenes wthngt
interierence
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"Graph obtained iram typcal
. | productisn & pole LADDER N
g FILTER Installed and oper.
ating i an Atlas transceiver”
o0 Network Scwmces, Inc
i SUPERIQR TD ANY OTHER
FILTER DESIGN KNOWN
. AT THIS TIME
100 b r ’ . |
N |
110 . H
h . { r
. f ;
132¢34 OO, L
4B - I
|
1A oS —— _
waa] | T o
140 ! l ‘ T ‘
R a0 kH? LLEL] 3540
PHENOMENAL SELECTIVITY

The exclusive B pole crystal ladder filter
used in Atlas transceivers represents a
major breakthrough in filter design, with
unprecedented skirt selectivity and ul-
timate rajection. As the above graph shows,
this filter provides a 6 db bandwidth of
2700 Hertz, 60 db down of only 4300 Hertz,
and a bandwidth of only 9200 Hertz at 120
dh down! Ultimate rejection is in excess of
130 db: greater than the measuring limits
of most test equipment.

m& ;N-. ég

1%
7.1} RET.
35, ?\ JHes cAL '

[e] 35 JRPLI

!

~ Seven pounds of dynamite
measuring only 9% in. wide, 3% in. high, 91 in. deep.

210x/2

15x

EXCEPTTONAL IMMUNITY TO STRONG
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The exclusive front end design
in the receiver allows you to operate cloger
in frequency to strong neighboring signals
than vou have ever experienced before. If
you have not yet operated an Atlas trans-
ceiver in a crowded band and compared it
with any other receiver or transceiver, you
bave a real thrill coming,

ATLAS AMATEUR RADIO EQUIPMENT:

Model 210x or 215x Transceiver, . ... $679
With noise blanker installed $719
ACCESS0ORIES
AC Console 1107220V ., .,......... $147
With VOX 8194
Portable AC Supply 110/220V....... £100
Plug-in Mobile Kit . ........ Vees .$48
Auxiliary VFO Model 208

Inchugies Digital Dial .......... $299
Model DD6-B Digital Dialonly, . ..... $229
10x Osc. lesserystals ........... ... 859

Matching Transformer MT-1 ........
Model VX-5M Self-contained VOX . .. . $55

NEW FROM ATLAS

DL 200 Dummy Load

200 watt intermittent or 60 watt

continuous power rating. Housed
nacompactonepintean ............ $9
[These naw prices effective Oct, 1, 1678)

For complete details see your Atlas dealer,
or drop us a card and we'll mail you a bro-
chure with dealer list.

4R ATLAS
&2 RADIO INC.

417 Via Del Monte * (ceanside, CA 82054
Phone (714) 433-1983
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THE ULTIMATE TRANSMATCH

Similar to the one in Lew McCoy's article
July 1970 QST also 1978 Handbook

* Lise with any coax or end fed random wire an-
tenna, ideal for apartment dwellers

e 2 kW P.EP. {1 KW continuous} 1:1 SWR to

transmitter

10-80 continuous, including MARS

LIse with any wattmeter or SWR indicator

FROM MURCH ELECTRONICS the UT2000A

MULTIBAND ANTENNA 10 - 80 M

Field Proven 4 years

Sealed center insulator, 102 ft.

wire, 30 feet heavy duty twin iead

Coax fitting to connect twin lead to 52 ohm
transmission line (68 feet or more, not inciuded)
s Ready to use. Great on all bands when used with the

Heavy duty throughout {4000 voit capacitors)
Rotary Inductor with turns counter for precise
and rapid tuning

127 w127 @ % 5% h, 12 1bs shipping welght

MODEL UT-2000A $139.95 FOB

MURCH ELECTRONICS INC.
Box 35 Franklin Maine 04634

Ultimate Transmatch

MODEL 68A, 2000 w P.E.P.

$44.50 p.p.

Phone 207-565-3312

BEST Buys at Barry Electronics — HAM Headquarters!!!
WRITE or CALL. Best Cash Deal or Trade-Ins. — Antennas -
Collins - Drake - Bird Wattmeters stocked, Tubes & Chim-

: neys {3-500Z, etc.)
BARRY 512 Broadway NY, NY 10012 Icom, Slo - Scan

212wasvooo ELECTRONIC S Cameras, Towers,

TELEX 12-7670 Add shippingarcrss relunded-Quated FOR N.7.C. RO'['OI'S, etc., efc.

Now You Can Receive
The Weak Signals With The

ALL NEW ¢TZ2) PREAMPLIFIER

Model PT-2 is a continuous tuning 4-160 meter
Pre-Amp specifically designed for use with a
transceiver, The PT.2 comhines the teatures
of the well-known PT with new sophisticated
control circuitry that permits it to be added
fo virtually any fransceiver with No modifi-
? cation. No serious ham can be without one.
MODEL PT-2 Other features include:
*Improves sensitivity and signai-fo-noise ratio. *Boosts signais up o 26 db. *For AM or 55B.
*Bypasses itself automatically when the transceiver is fransmitting. *FET amplifier gives
superior cross modulation protection. *Advanced solid-state circuitry, *Simple to install.
“improves immunity to transceiver tront-end overload by use of its built-in attenuator. *Pro.
vides master power control tor station eguipment. $ 69 9 5
AT LEADING DISTRIBUTORS OR WRITE TO: .

AMECO EQUIPMENT CO.

275 Hillside Ave. Williston Park, N.Y. 11596

140 O5T=

ALUMINUNM TOWERS

% TELESCOPING
{CRANK UP)

% TILTING
EASY TO TILT GVER

% ALL ALUMINUM
~er GTAONG
e LIGHT

% RUST AND
WEATHER
RESISTANT

+ CRANKS DOWN
EASILY

EASY TQ IN-
STALL, LOW
PRICED — 10
MODELS MFG.

ONE OF
THE BEST
TOWERS

MADE

3EE DEALER
OR WRITE FOR
FREE BOOK-
LET.

ALUNMA TOWER DIVISION

FRED FRANKE, INC.

BOX 2806QST
VERO BEACH, FLORIDA 32940 U1.5.A,
PHONE A/C 305 557-3415



Count ‘em — now Spectronics

ofiers five digital frequency displays

for use on most popular amateur
rigs. |t's the end of embarassing
off-frequency situations, and the
beginning of direct digital readout
of actual transmit and receive fra-
quencies. Spectronics readouts
are econamically priced for
every amateur’'s budget.

From turn-on , Spectronics
crystal controlled readouts
give you better than 100 Hz
accuracy. rrom a cold start,
they let vau check a rig's VFO
warm-up irregularity, as well as
drift and linearity. The bright

i

easily read display can be sgen
even from across a room. Just
plug the unit into 117 VAC

and connect the cable (supplied)
to the VE{ receptacle on

L
.,-n

W /{_ ..

ﬁﬁlul

more

@@

MR - ‘

COUNT ’EM!

your transceiver or receiver, lt'sa
totally hassle-free hook-up.

in addition to these great dis-
plays, Spectronics offers a high-
quality frequency counter for
your test hench. Model SC-

30 covers B Mz to 30 MHz;
the SC-250 from B Hz to
260 MHz,

Until now, direct digital
frequency read-out was in-
credibly expensive. But
no more. So order the
Speciranics unit that's right
for yvour rig now. The
Prices? Incredibly right. No

)
&\
T

B For Yaesu FT-101/FT-201
—Qrder Model DD-1--$169.95

el
[ ;ﬁ_J
ENANWOD 114 i sien

matter how you count ‘em.

T
Preose, e I v mﬁmf

Mo, I e ahnd

PN
P E Y (LY

== ©

N o
e Rotf
Ry 24 o

—~QOrder Model DD-1-K—

U7 For Kenwood — T8-520

$160.95 - Order

Far Ternpo One

Model DD-1T—$169.95

W For coliins KWM2/2A and J
758 series—Qrder Model DD-1C—%169 .95

For Stltromx Model 1011
--Qrder Model DD-10/11-$149.95

———————— e e e e e e e e e e e o e e e e e e e e -
i SPECTRONICS INC. 1251 cax 260 Street, Signal Hill, CA 90806 |
[ ENCLOSEDISS PLEASE SEND: |
| [ Model DD-1 ] Mode! DD-1-K  IJJ Model DD-1T [ Model DD-1C |
M D 5030 Count ; [ Model DD 10/11 [ Model SC-3¢ [0 Model SC-250 ;
ode a Qunter ) .
5 Hz—30 MHz—$169.95 | (1 Detailed data sheet ':.m Model — gﬁnkﬁ.merlcarddand Master i
Model SC-260, 5 Hz—250 MHz—-$219.95 | Name arge accepited. i
I Calitornia resients add 6% sat |
n oNIcs lNC I Address x,Add l;;,lﬂsnf;ra!hlppin;u “ i
SPECT | o | City State Zip ang handhing within Cont, U8, I
1491 East 28th Street, Signal Hill, CA 90806 o — e —— 7
October 1976

14



Ulebske

radio, inc.

The T5-820 PKENWODOD $830.

160 thru 10 meter. Salid state Transceiver
with passhand tiining.

The TR-4C DRAKE Transceiver, 80
thru 10 meters AC/RS. $120.

-
The FT-620B YAESWU Transceiver
Solid state 6 meters SSB.

$599,
POWER TRANSISTORS FOR AMATEUR USE

Everything from Ato Z
in quality TRANSCEIVERS!

Transceiver. Salid state 80 thru 10 meters.

The FT-221 YAESU Transceiver
Solid state 2 meters SSB/EM/CW/AM

CTC - UHF/VHF

J101T UNDERWOUD CAPACITORS

The Ts-520 PKENWOOD  $629,

$679.

(}rder pirect 1. Check or M.O. with order.

o fay$s
() 3 E- 2 W
..
@
[

Write for FREE brochures and partlculars on all modals.
2602 E. Ashlan, Fresno, CA 93726
® Phone (209)224-5111

POOR SIGNALS? |

Increasing the height of your antenna
system can make a BIG difference.

Wnte us for literature on UNIVERSAL self-
supporting ALUMINUM towers. Consider the
atdvantages of aluminum - strong, light-

welght, rust free (less mantenance). easy to
assemhle and erect. (Low cast, ton.) Models

TELETYPE EQUIPMENT

Used Model 28 ASR's, sprocket feed, $300
up. W.U, desk FAX's, W.U. Model 2B's.
Model 14 and 15 parts, Model 28 parts,
polar relays, ESU's, perforators, typing
reperfarators, 7.D.'s, efc.

G.W, Hemphill, K1GZU

132 Scott Swamp Rd.
Farmington, CT 06032

available from 30 to 90 teet. with a choice of

Tel. 6-9 PM EDST only (203} 677-0678

strength to meet you specific needs, @

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone {414) 442-4200

Branch Stores n: Cleve!and Ohm & Orlando, Fla.

ORDER “B.‘MBOA RD”

$14.75
COMPLETE

Shortwave Listening
1876 World Radio TV Handbook - $10.85
Giated 1000/100/50/25/10 kHz Calibrator - $54,00
Barlow Wadley & R.L. Drake Receivers
1875 “Contldential” Frequency List - $5.45
GILFER, Box 239, Park Ridge, NJ 07656

- DIPBREADBOARD I

WILL NOT DAMAGE LEADS!
NO ADAPTORS NEEDED!

sinstant push-in connactions + 850 elactro-tinned, double sided,
brass sockets » 1 amp capacity and lass than 10 mlillohms contact
resistance * for leads from 0.01” to 0.035” dia. on 0.10" centres »
board is 87 x 2" with 470 breadboard sockets, and 80 bus strip
sockets » the unique vertical component bracket, with universal
mounting cut-outs, fita on either side,
Interlocking lugs on all sides, allow several bimboards to be joinad togsther »

The FT-101E YAESU Transceiv-er
with new RF Speech Procassor. *
Sohd state 160 thru 10 meters, 9749

*E T 101EE lass processur) $559.
*FT-101EX (lest accessarias) $5bHY

The TS-700 PRKENWODOD
Transceiver. Solid state 2 meters
SSBFM/CW/AM. $700

2. Bank Americard or Mastercharge,
3. C.0.D. (20% deposit, pleasa)

0008 0G 000000080080 0000000000000000000000

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

if you haven't received our new Cafa-
iog, write for free copy today. Address: Dept. QST

FAIR RADIO SALES
1016 E. EUREKA - Box TI05 - LIMA, OHIO - 45807

of down the cantre =

MY, RESIDENCE ADD SALES TAX. PLEASE SEND CHEQUE OR MONEY ORDER TO:

| HAMMOND

ORDERS OUTSIDE N. AMERICA ADD HAMMOND MANUFAGTURING CO. (U.8.) INC.
$2.00. PLEASE INCLUDE Y OUR STREET 385 NAGEL DR. BUFALLO N.Y, LL§.A, 14225
ADDRESS NOT P.O. BOX NQ. AS WE SHIP BY UL.P.S. PHONE (718) 683-8181
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0% MORE RF POWER

with THE NEw /77 SUPER LOGARITHMIC SPEECH PROCESSOR

SSB Signal Before Processing. The weak
valleys and high peaks give 2 low average
powe': output, resulting in a real lack of
punch.

S8B Signal After Processing. The once weak
valleys are now strong peaks giving up to
a 400% increase in average power output
The result is a signal full of punch with
power to slice through QRM,

TWO MODELS TO CHOOSE FROM —
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

$4995

LSP-520BX. 2:3/16 x 3% x 4 Inches.

Uses 9 volt battery. RF protected. 3 condue-
tor, 147 phone jacks for input and output.

i

LSP-5293X ". Same =23 LSP-520BX but

in a bsautiful 214 x 3% x 5-9/16 irch Ten-
Tec enclosure with uncommitted 4 pin Mic
fack, output cable, rotary function switch.

Up To 400% More RF Power is
yours with this plug-in unit. Simpiy plug
the MFJ Super Logarithmic Speech Pro-
cessor between your microphone and
transmitter and your voice is suddenly
transformed from a whisper to a
Dynamic Output.

Your signal has power to slice
through QRM and you go from barely
readable to “‘solid copy OM".

Look that happens to the RF power
output on our NCX-3. It was tuned for
normal SSB operation and then left
untouched for these “before” and
“after”” oscillograms.

Three aclive filters concentrate
power on those frequencies that yield
maximum intelligence. Adds strength
in weak valleys of normal speech pat-
terns. This is accomplished through
use of an IC logarithmic amplifier with
a dynamic range of 30 dB for clean
audic with minimum distortion,

The input to the LSP-520BX and
LSP-520BX If is completely filtered for
RF protection. A 9 volt transistor bat-
tery provides months of operation.
These quality units are designed and
manufactured entirely in the U.S.A.

=3

CWF-2BX SUPER CW FILTER

B|¥ far the leader. Over 5000 in use. Razor
sharp selectivity, 80 Hz bandwidth, extreme-
Iy steap skirts (See Response Curves}.

? No ringing @ Bandwidth: 80 Hz, 110 Hz,
B0 Hz (selectable) @ Skirt rejection: at
least 60 dB down one octave from center
fraquency for 80 Hz bandwidth @ Center
frequency 750 Hz ¢ Drastically reduces all
background noise (up to 15 dB improvement
in §/N ratio) @ 8 pole active filter uses |Cs
® 9 volt transistor hattar{ gorovides manths
of operation ¢ 400 Hz or 1000 Hz center fro-
quency optional. Add %3.00 ¢ Size: 2.3/16
x 334 x 4 inches.

750 HZ
a '\
A CWF-2PC
~a P \ wired PC
rryra o board
vl S $18.95
30
71 CWF-2PCK
4 kit PC
Fs / \ \\ board
4 ) \ N $15.95
0o 400 100y 400
FREQUENCY
[CF4]

$4995

GMO0S-8043 ELECTRONIC KEYER

@ Usex Curtis 8043 Kaver IC ¢ Built-in kay
& Dot memory @ Tambic operation with ex.
ternal squeeze key @ 8 to 50 WPM ¢ Side-
tone and speaker @ Volume, tone, weight
controls @ Solid State Keying L300 volts
max. ¢ Uses 4 penlight cells @ 2-3/16 x

$4995

MFJ-1030BX RECEIVER PRESELECTOR

@ Clearly copy weak unreadable signals
(increase signat 3 to 5 “S" units) @ More
than 20 dB low noise gain & Separate in-
put and output tuning controls give maxi-
mum gain and RF selectivity to significantly
reject out-of-band signals and reduce image
responses @ Dual gate MOS FET for low
noise and strong signal handling abilities @
Completaly stable g Optimized for 10 through
30 MHz @ Uses @ volt battery @ Beautiful
Ten-Tec enclosure @ 2% x 3% x 5-9/16 in.

NEW
$9095

MFJ-16010 ANTENNA TUNER

@ AN bands 160 thru 10 meters @ Matches
almost any random length of wire to zny
Transceiver or Transmitter @ Rated at 200
watts RF Output to handle virtually any
transceiver running barefoot ¢ Ultra com-
pact 2-3/16 x 314 x 4 inches @ Matches
low and high impedances by interchanging
input and output @ $0-239 coaxial connes-
tors ¢ linigue wide range, high perform-
ance, 12 position tapped inductor. Uses two
stacked toroid cores @ High quality specially
designed variable capacitor @ Heavy duty
construction g All aluminum cabinet.

ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE.

*Up to 400%
increase in average
powaer ouiput.

Please add $2.00 per item for Shipping and Handling

MFJ ENTERPRISES ¢ p. 0. BOX 494(H) ® MISSISSIPPI STATE & MISSISSIPPI 39762
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/ 25 WATTS OUTPUT
* PRECISION PROFESSIONAL
QUALITY * 2 YEAR WARRANTY

SPECIAL
SALE!

$499

WITH 12 AMP FULLY RI:.GULATED AND
PRUTECTED AC/PS.... - $56%

BAMMSTONE 144

* COMPLETE BARD COVERAGE, plus MARS (43.00D
tn 149,99 Mir digitally dialed 5 Khe steps. ANY
FREQUENCY, ANY SPLIT « No CRYSIALS 1O BUY!
* COMPLETELY INDEPENDENT TRANSMIT AND RE-
CEIVE FREGUENCY CONTROL, BT SIMPLEX 0R
REPEAT MODE WITH THE FLIP OF & SINGLE SwITCR!
¢ 25 1 SENSITIVITY » DPYIONAL PLUGIN MCD-
ULES FOR TQUCH TONE INA; TONE BURST (sefec)
aple], AND SUBAUDIBLE TONE » TRUE FM-—NOT
PHASE MODULATION e HI F EMPHASIZED £FFEC
TIVE AUDIO QUALITY « G0 GLASS PLUG IN BOARDS®
GULD CONTAGI SGCKETS AND RELAYS« 200% AMER-
ICAN MADE = AUDIQ DUTPUT & WATTS » Twn
{RANSCEIVERS IN GNE AND MUCH. MUCH, MORE.

PIFASF WRITE FOR COMPLETELY DETAILED . BRUGHURE.

DPTIORAL PLUS IN
ACCESSORY MODULES

e
i

G 5850.00

Youch-Tene~ nierface £28 9%
Dial Tope (specify fraguencty} R 13995
Sub-Audible Tone fspecity trequency) . $399%
Tgne Murs? 1200 to 2400 HZ . 53098
142 00 o 149.59 MHZ eetended range . . . _§$15.00

TTQUCH TONE 15 @ regisiered tragemark ol the
Vresters Elechric o,

TEMPQ(2020

A BRILLIANT NEW S0 TRANSCEIVER
PROVIDING AN UNREATARLE COMBINA
TIGN OF ADYANGED ENGINEEHING AND
URIQUE OPERATING FEATIRES

PLEASE WRITE FOR COMPLEIE INFOR.

MATION,

wetl 25 WATTS QUTPUT
| SUPERB COMMERCIAL QUALITY

13 STAMIARD HOI
2y DELBEE 17 F.MPHE:HFMEDMS‘UPH.\’ ”?
308 CRYSTALE whisd 5aI57 andf (6416 NP

SPECIAL SALE! medt

§199
WITH 12 AMP FULLY REGULATED AND PROTECTED AC/PS...cr. §269

SIANDARD HORIZON "¢"

2 METER £M. - 12 GHANNELS
« "% WATTS QUTPLIT » TRIMMER
CAPRCITORS XMIT AND HCV
KTALS - 43780 ROV~ Ko b
ADIAGENT CHANNEL SELEC
TVIFY  FULL SWR PROTEETION
+ 610 CIRCUIT BOARDS
TYNAMIC WMICRCPHONE -
BUILT-IN SPEAKER - 3 WATTS
AUBIO

STANDARD

TRANSCEIVER
MODEL SRC-146A

*NEW!

NEWI TOUCH-TUNE PAD
COMPLETELY WIRED &
READY T0 PLUG Y 363 0
COMPLETE BACK ASSEMELY

-
oy,

NEWI ADD
5 CHANS (TOTAL 10)

10502 1498 I 39995

*NEW

e

| dhowiiem

$219
13-505 2m FM Xowr -

SPECIAL SALE!

WITH FULLY REGULATED AND PROTECTED AC/PS....
30w. 12ch w/16/76, 34794, 94/94

mic & mE. (Reg. $309.95) s orersmerresresesess s .SALE 3219

- 3279

NEW— COR HAM 1l ROTATORS ...

Reg. $139.95____ S15.00, .

NEW! Rohn 50° Foldover fowers (Reg. $515) $369, 70" Foldover
Towers (Reg. $826) $589. Shipping Paid on All Towers.

ATLAS. GOLLINS, REGENCY.
DENTFION‘, BRIMSTONE CUSH-

SRAFT 0.
KLM, HYGAIN KENWOOD.
TEMPO,  MIN| :‘F(ODUCT‘;
MIDLAN YHF  MARIN
ETC . —PLEASE WRITE PUR
QUOTE.

Atlas 210X

PLEASE WRITE

FOR SPECIAL BONUS
AND PACKAGE OFFERS,

STANDARD
NEW 2 METER FM
TRANSCEIVERS
Model SRC- 1464
SPECIAL SALE!
= 3A0- 1464 529800
4 KTALS. 34r94
AND 94,94 L ¥iH
+115A 2 DELUAE Rast
EHARGER 34000
© PT3544 LEATHER CASF $1000
AT 19 RUBBER ANT AND WHIP 3500
o I-CADS 13000
1 TOUCH TONE PAD REGULAR 3184,
LETELY WIRFD & QUR PRICE A
READY TO PLUG IN 569 0 {uanthies mited
REGULATED DUAL
PROTECTED POWER SUPPLIES
10dRM 12 AMPS - DC AWP METER
TYPICAL
ilutput Voltage 136 X .00
Linesi0ad Reguletion 20 my
RippiesNimse v mV RMS
{ransiznt Respanse 5 et
Current Limit 12 fp
Current Foldback 2.5 Amp

GASE: &4yt ¢ P9oe) » Slsd)
WEIGHT- & & ths. OUR PRICE: §B2.00

109K 73 RMPS — DUAL METERS
TYPICAL

Output Yaltage

Line/Load Reguiation

fipple/Noise
Transient Fesponse
Unrrent Gutput

iurrent Faldhack

Qvey-Valtage ard Ouer ipmperature Protactad
SIZE: 4% (hy x 91w & B%™id)

WEIGHT 15 fhs DU

All power supplies feature short circuit, current overload,
over voltage and thermal averload protection cirzuitry.

136 VDG
o my

i mv AMS

£ uSec

43 Amps Mas
HEGULATED

% Amps

R FRICE $174.00

QUR CREW
CAL SMITH-WALKLL, Mgr.,
3. 1. GREGORY-WARXGL

\ fhwmer/Gen, Mgr.

AMATEUH-WHOI.ESAI.E ELEGCTRONICS

8817 S.W. 129th Terrace, Miami, Florida 33176

COURTEQUS PERSONAL SERVICE~SAME DAY

sHlPMENT Prices subject to change without notice.
Telephone: (305) 233-3631 STORE HOURS: 10-5 MON-FR

LRL-56 ANTENNA

66’ LONG. 80 THRU 10M

Power rating 2 Kw. P.E.P, or over on 80, 40, 15
dn 20 Trangmitter |nput

and 10 1 Kw, P.E.P.

&

price
$55.00
t Gont,

USAppd. 3,4

v
3

OPERATES ON 5 BANDS AUTOMATICALLY
Laading ¢oiis for B0 & 40M doublet operation &, Center insulatar with female coax

2 Adljustable snds to set 80 mater respnance
ecoupling stubs for 20 & 10 meters

LATTIN RADIO LABORATQRIES »

Boxd44 o

connector to take PL-259 plug

6. Fittings on insulators to tie on rope
Owensboro, Kentucky 42301

wmntﬁ_))

f kS
i
%
2

NEW! ATRONICS

Visual Code Reader
Kit $149

The Atronics Code Reader:

# Displays letters, numbers, and commeonly
used punctuation vIsunIIy as Morse Code

signal is received.

e Operaling speed 5 to 50 WPM at

selected speead.
e All Solid State

144 Q5T

Model KCR101

ReadyMadeModel CR1015225
USE YOUR BANKAMERICARD

Now you can have the famous
Atronics Code Reader, that d:splnys
signals
in kit form. Assemby is

decoded
visually,
simple, and can be completed

Morse Code

little as 5 hours. Complete, step by
instructions

step, illustrated
included.

e Moke code learning faster and easier

® One single connection to your specker
reteiver or tronsceiver puts i into
operation

'@ Hard copy read out of CW available with
TU-102 TTY Interfoce Module accessory.

Buy Factory Direct & Save! Send for Free Literature Today.

ATRONICS FO.Box 77, Escondldo CA 92025 Call (714) 745 1971

Drake
Drake

S.B.E.

in as

are

Box 469

TR-22
TR-72

Genave

Heathkit H\N-202
Heathkit HW-2021 rec only
leom/VHF Eng
Ken/Wilson
Lafayette HA-146
Midland 13-505
Regency HR-2A
Ragency HR-212
Regency HR-2B
Regency HR-312
Regency HR-2M$S

Quincy, MA 02169 masie s
{817) 471-6427

2 METER CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER
FREQUENCIES

Clegg HT-146
Drake TR-23 rec only

Sonar 1302-3-4, 3601
Standard 146/326
Standard Hortzon
Tempo FMH

Trio/Kenwood TR2200
Trio/Kenwood TR7200

Send for free frequency
list and order blank to:

31076

-




NEW!
FM144-10SXR-li

Bluvouuy,

FM144-10SXR- 11

All Solid State-PLL digital synthesized - No Crystals $
to buy! 5KHz steps — 144-148 MHz-LED digital readout. 439
VALUE $599%

Introducing the standard of comparison for years 1o Price subject to changs without notica
i i i Regutated AC/PS
come. No pthe{ unit begln; to compare Wlt‘h t'he MchEL_ EMP&.aR . sagw
superb engineering and superior commercial avionics Touch-Tone f
s \ - & Pad
grade guality and construction of the FM144-105XR -! MODEL FMTP-1 . .. .. $50»
=« FREQUENCY RANGE: Receive: 144.00 ta 148.995 MHz, * MONITOR LAMPS: 7 LED'S on front panel indicate
bKHz steps (1000 channeis). Transmit: 145.00 to (1) incoming signal-channel busy, and (2) unlock
147.995 MHz, 5KHz steps (400 chaanels). condition of phase focked loop. .
« FULL DIGITAL READOUT: Six easy to read LED digits * DUPLEX FREQUENGCY OFFSET: 600KH: plus or minus,
provide direct frequency readout assuring accurate 5KHz steps. Plus simplex, any frequency. )
and simpie selection of operating frequency * MODULAR COMMERCIAL GRADE CONSTRUCTION: &
« AIRCRAFT TYPE FREQUENCY SELECTOR: Large and unitized modules eliminate stray coupling and facili-
small coaxtally mounted knobs seiest 100KHz and tate ease of maintenance.
10KHz steps respectively. Switches click-stapped with « ACCESSORY SOCKET: Fully wired for touch-tone,
a home position facilitate frequency changing without phone patch, and other accessones.
need to view LED'S while driving and provides the « RECEIVE: .25 uv sensitivity. 15 pole filteras well as
sightless amateur with full Bradle dial as standard monahthic crystal filter and automatic tuned LC
equipment. circuits provide superior skirt selectivity.

+ FULL AUTOMATIC TUNING OF RECEIVER FRONT END: * AUDIO OUTPUT: 4 WATTS
BC putput of PLL fed to varactor diodes in ail front * HIGH/LOW POWER OUTPUT: |5 walts and 1 wait,

end R-F tuned circuits provides full sensitivity and switch selected. Low power may be adjusted
optimum intermodulation rejection aver the entire anywhere between 1 watt and 15 watts.
band. No other amateur unit at any price has this * PRIORITY CHANNEL: [nstant selection by front panel
feature which 1s found i1n only the most sophisticated switch, Diode matrix may be owner re-programmed
and expensive aircraft and commercial transceivers, Lo any frequency (146.52 prcwded]

= TRUE FM: Not phase mogduiation — far superb em- * DUAL METER: Provides 'S reading oo receive and
phasized hi-fr audio quality second to none. power out on transmit.

+ FULLY REGULATED INTEGRAL POWER SUPPLIES: * OTHER FEATURES:
Operating voltage for all circuits, 1.e.. 12v, v and Dynamic microphane, mobile mount, externai speaker
Gv have independently regulated supplies. 12v regu- (ack, and mugh, much, more. Size; 2's ¥ 612 & 712,
lator eifective in keeping engine alternafor noises All cords, plugs. fuses, mobile mount, micraphone
out and protects final transistor from overload. hianger, efc., inciuded. Built in speaker.

Manutactured by one of the world's most distinguished Avionics manufacturers, Kyokulo Denshi Kaisha, Lid.

AMATEUR-WHOLESALE ELEGTRONICS

8817 §.W. 129th Terrace, Miami, Florida 33176 CONSUMER commumc\:rﬁig'ocm?m,
Telephone (305) 233-3631 B5-15TH AVE., N, W.

U.S. DISTRIBUTOR PLEASE WRITE FOR FURTHER INFORMATION Tempuoﬁg TLE wasrior

o swrwa -




sooner

- ad where
s o her
RINTS
i send an order 10! b o these ~ollecs

Sw’t?tﬁfﬁtiz‘: Egl.JSPRlNT ex.ctl_\f:e,
N efrom 2 limited first ed.;1 i o
ﬁE“’n'c'l'[1151::ecomes eyen more v Wi

.l

with the years. P
o i~ A4/ Black

slal L2
+ Fine white porcela!»n R be peﬁOﬁa&-

. jme foput
Now's the tim 1o see i,

ized with call

istmas
Chris han

agn. May
streight-key d{e;tge?& 11 oz. size. Dated,

is com'ﬂlg

you

. ETRY
COMM"EMORA’I WEJEW ELR
: \ i the fAgnateur
‘ T a especially fort
iﬁigt.kw deag%lni:ﬁ i’?&‘ o %ﬁgﬁpeﬁm a;ncli Bidlmtnsional
bmam baq}?gou;wp o " Smlght—!éw mozzfr::taﬁve medallion
Gold rim. 20 0% ed B e i ‘
o b 8 A% ures 1¥2" GRIDEE™ | ok type)
ﬁ{:&' it g‘e%gﬁ I(.)nlgrfs ear 1196 gilatsBuck\e i ho " ‘$919)5
- 1 Key ---------- . e ;’ uuuuuu Chain
Sein AL PLATE ot Pendant (24 match.h??- halt)
DCRAFTEDdMgn L0t plate. &G Pendant 28 e l wmadal 0
! ﬂ ‘ ) e var -: wa = t ma .
L?ﬁ;n:mﬁt; back for k?:)%a%hin i e i i 3
o "
a | impressive o ton
\is?ln\iltaeg?o 1000. .. ally num! .
an a Metal Plate $19:9

think

Englewood, New Jersey 07531
(201-568-0738)
We also stock 2 meter crystals, antennas

and fine qualily transceéivers — 73-Mike
Cresci WA2GPY .

- DER
1y YOUR OR
SEN(inc‘lude call “":“?;'j
lized cup Ot St
forpersonaPLUS CHECK OR
RUSPRINTIP. O- BOX (000
NORTH KANSAS CI
;ggllio md TgE WORLD wrrﬁ HAM SAFETY BELT AND LANYARDS
and o fine ARRL publicati . /B (NEW) ..... .
st Il D35 e A FREQUENCY COUNTER
enier of Sergen County o ,WEBS{M SED) ...... .50 pp
97 West Palisade Ave. u‘.iee‘: srﬁplgsppl'gduv%n;?:o\:gzgr.d and one $89.95
¢ WAIST 'SIZE -~ Medium (34-42), large it

£40-48 3,
COLLINS MECHANICAL FILTER
Model F-455Z-1.0 Mechanical Filter, center
frequency — 455 kH, band width 1.0kH 3Db.
$15.00 pp.

LINK, 1081 ARON ST., COCOA, FLA, 32922

WORLD
MAP

NEW EDITION

A big 30 x 40 inches;
printed in eight colors.
Continental boundaries
plainly marked. Each
country prefix shown on

$3.00

pastpaid anywhere in the World

The American Radio Relay League
NEWINGTON, CONNECTICUT 06111

the country and in a
marginal index for easy
reference.

The ARRL World Map
is your best buy in oper-
ating convenience.

146 NeT.

50igit 7 Segment LED Readout
Crystal Timebase (LG01%)
Bead Khz./Mhz, to ovar 30 Mhzx,
Input Sensitivity 100 mv. @ 1 Megohm

Add $2.00 Shipping~Allow to & weeks delivery.

DELUXE 150 MHZ. COUNTER
$139.96

& Bigit Kit

:

100 mv. Sensitivity @ 150 Mhaz,
Input Impedance 1 Megohm
Grystal Tirmebase {.001%)
fushibutton Switches Select Hz/Khz/Mhz
Faor 8. Digit add $12.00

Add $3.00 Shipping-Alfow to b weeks delivery,

DIGITAL CAPACITANCE
R COUNTER

, ﬁ’ 569.95

4 Digit LED Readout
Hanges to over 1000 M¥d,
£1% (11 Pfd. below 10D Pfd.}
Add $2.00 Shipping—Allow to 4 weeks delivery.

Calif, Restdents add 6% Sales Tax

BEND CHECHK OF MUONEY ORDER TG

LIN CORPORATION

16311 S. Broadway, Gardena, Ca. 90248
{213) 532.2309



Bil Harrison, wava says
““Don’t settle for less!’’

You deserve the best of equipment, the
best of Service, plus the real pleasure

you always get when you deal with
“Ham Headquarters, USA” ©

NBen Snyder, wson savs ) —

“That's right!"- na TO order

“When you deal with me, | person- vou. We service what we sall, our

ally see to it that your needs receive Lab is ameng the finest in the OLL
individual attention. Country.
You will enjoy quickest delivery With it all, I'm very competitive, F
from our large inventorias of factory- | will try to beat any equivalent deal E
fresh, latest improved production you've got. [And, even if my price D'
madels, It you wish, we will fire-up might seem a few dollars higher, | H‘ect D," I
and check it out for you. And, be- assure you it's still your greatest 5 a
cause we do not let things out on  bargain, anywherel) 1
trial basis, everything vou get will be S0, drap me a tine or phone me, 293_ 79
) | truly brand new. untampered with! Tell me what you want to get, what Char, h
P . Should you ever run into any  yau have to trade in, what offers you be Crgg?tw'”
\lm Very competitive”  trouble, we are here 10 take care of  have — and I'll do the rest. THNX 73 on the m%‘:r
7/

e ICOM !\IT PAYS TO BUY YOUR YAESU FROM Ha rr%on

® ATLAS ICZOXCVR .. ... ... 5488 ~ ! o)
210X 1080 XCVR. . . ... .. $649 Qico2n XCVR. ... ... . 23| g SPECTRONICS { Our FB Lab gives warranty service
215X 15-160 XCVR. . ... .. . @49 ||pans SEOMHZ XKCVR . .. ... 399 Digital readouts:
‘1“;‘%?0“5!:&‘: ke;:,- ”””” %9 JiczozzMTRSSE ... 2591 601 for FTI01s. .. .. ... .. 168 10-160 xcvas: Y3558 Counter........ $ 229

el DDIC for Collins . . ... .. ... 169 FTIGIE W/ Proc .. ., $749 FRIQLSRCVR ...
ARZNCS (Wispked . 91e KENWOOD - oMz, FTIDIEE W/0 Proc . . . 669 FR101 Dig. REVR
0008 ,................ 95 5030 Counters to 30MHZ. ... ... 169 C... [

Mabire i a3 1TSS20XEVR ..., 62816350 Countars to Z50MHZ. .. 299 % FTIDIEXW/O Proc AC, 599 FG2. ... . .........
OMK Mabile kit. . . . ..... ... RESODACVR .. .. ..., . a59]°" FVINIBVFO........ 9 FCE..............
¢ COLLINS THISDXMYR ... ... ... il 9 SWAN SP1018 Spkr .. ... ... 19 FLIOT 10.160 XMTR . . 545
KWM2A XCVR, . ... .. ... 2120 JSE9UDSPKR, ... ., ... ... 19} Augged, high gain TRI-BAND BEAMS: | SP101PB Pateh/Spkr. .. 59 YOT00Scage . .. ... . 199
7883CRCVR. ....... ... 1593 JTST00A M XCVR. .. ... ... 685 TR2AZEL. . ... ... ... $129.95 | XF30C CWFLTR. .. ... 4% FTE20B 6M XCVR. . .. 449
32SAXMTA. . ......... 1840 §TVE0Z M TRVTR. ... .. ... 249 TBIHAZEL. .. ... .. ... 189.95 [ MMB1 MTG BKT. ... .. 19 FT2212M X{VR. .. .. 629
B1GF2 AG Pack . . . . . . .. 265 {TS820 XCVR........... BI0FTRAHAAEL. . ... ....., 249,95 | RFP102 Speech Prac. ... 89 FTV B50B M TRVTR. . 199

_ VFO 820 Remote VFO .. . .. 129 FL27008 Linear , . . . . 398 FTV 2502M TRVTR .. 229
‘9 DRAKE g‘g?Zg.F:VI f{ilter Ceeas -11‘;5“ e TEMPO FI30IXCYR. 769. FAGI Reve. ., ... .. )
............. 549 | DG-1 Digital Kit . . ........ “ONE™ 104 FT-301 Digital XCVR .. ., 935 PV VFO. .~ .. . 109,
?ﬁgé‘%ﬁm e 99 i@ MILLEN A%I\:‘in-JSPBaEI:(CVR e, 33: FPI0T AC Pawer Supply, . . 125. 0TR-24 World Clock. . . . .30,
TRACKCVR .. ......... . 599 92200 Transmateh - v c v v ., 199 \ Fm?w"li-tll‘fglu'qc?( i;zug;c'r lsdiiplng
oy A ARSI 120 19065 1A Grid Dip Osc - - - .- 130 TENNELEC ; .
[:1H, PP - ) T ——
;:g ﬁw AP .. v g% i%:if;g State 6.0.0.-. .. 138] mopd.............. ., . 399.00 NEW FHOM YAESU F
lters. . .. ......... .5
MN2000 AntMateh .. ...... 220 3 Antenna Couplers: 2 BEAMS, TOWERS y SEND p T 301 D
K S00Watt, .. ........ ... S5 ROTATU Hs, ETE. EPUS'T NOW
S : T0 ASSUR
Everything for the Ham! E EARLY DELIVERY

Easy Parking in our awn fields,

Since 1925, TOP TRADE-IN ALLOWANCES
~PROMPT ORDER'DEPT. %
We carefully pack and ship (1 0 n CHARGE
ham gear, accessories and parts a rr iT!
to most any part of the world. . SA" ® H
Address yaur orders to: t am MASTER OR
20 Smith Street H Headquarters. U BANKAMERICARD
Farmingdale, N.Y. 11735 ® FARMINGDALE, L.I.  N.Y.C. PHONE Taks up to 2 years to
Or ~ Pg\one your orders to " 2265 Route 110 B95-4777 . V?&'IS'E;I.SSQTE:;‘M :!:%:’?&:ed,?g:umn g"
(516} %93-79901 2LT_‘ESE5$‘29°‘; OPEN NITES*TIL 8 | (At Rockaway Avenue) | 3nd we ship prepaid,
\_ N o -/ {516 293-7995 Saturdays ‘1l 6 (516) 872-9565 to 4B US.A.

e a e b AN o A



"RECOGNIZE THESE?

WE WANT TO
PAY TOP

PRICES FOR

THESE ITEMS,

ALSO WANT ANY OTHER
COLLINS AVIONIC EQUIP-
MENT, MODULES, OR PARTS.

In just 15 years we've become
the largest buyer of surplus,
because we pay more and
faster.

Call collect NOW for informa-
tion and prices. We pay

shipping.

SPACE ELECTRONICS Co- A - B18T or ARGC-94 or ARC-102. B - 4907 or

CU-1858 or CU-1669. C -
and PP-2702. D - ARC-51,

DIV. OF MILITARY ELECTRONICS CCRP.
35 Ruta Court, $. Hackensack,
\N.J. 07606, (201) 440-8787

G

URC-8A or RT-581

_

THE “HI-Q-BALUN*
a1 Dipafes—Yagis=Inveried ¥~ Deublet
Puls Fower in Antsnna
L Full lagnl Powar 3-40 MC,
U5 Supall = Ught = aatherproat

T b impedance Relle.~ Coon Fiiting
Takar Mace #F Canter intuloter
s Helpe Himinala TVI
r Eally Svareniead

$9.95 /%
L YANGORDEN ENMGINEERING

BT
HR2

H Bow 258, §, Buclid, Qnis 4121

Daubles your transmit ci'larmels without
‘moditication o Regency HH—a and
HR-2A uhits, - o
Uses existing fraquency seiector switeh
and includes frequency mmming

capacrtors ; N PASS PO EXAMS! Nemarize, wudy-
- Assemble and install Wiratg gssﬂ e, T g;;ﬁhmi; ad
‘ ur .. postpal
siaciraniz prodcis el uliespis miley we b |

" m olua—Self-Study Abulity Teat” f

E Bax 902, T K o 9.9 poatpaid WMomevback Guarantee, o
ox 902, Topeka, Ks. 86601, ¥13/234.0158
BankAmericard and master char (OMMAND RODUCTIONS PO, BOX 26348. T

1OU CENLENG JSTN SAN FRANCISCO, CALIF. 94126

INSURE UNINTERUPTED QST BY NOTIFYING US OF
CHANGE OF ADDRESS AT LEAST 6 WEEKS IN ADVANCE

: .._-—“ ---------------------------- T
Print Old Address ! Name Call :
or Attach Label 1 I

| Address !
1 1
§City State Zip !

Print New Address Name Gall

Addrass

Gity State

MAIL TO: ARRL, 225 Main St., Newington, CT 06111

Zip

* STEREO CW FILTER

@t pole aclive
tilter.

@ Steep  skirts.
Ne  ringing.

®Connects 1o
recetver
‘phone  jack.
Drives sterao
headphones.

TR Fiary
[ it
LMy ENCangpng i

# Simulated-stereo technique fillers out QRM hut
tets you hear off-frequency answers to your
CQ's. Great for contest ops. CW nats,

@ Much sharper than the best it. filter.

@ Send for free hrochure,

®0Order direct, $19.95 PPD U.S, & Canada. {(Add
sales tax in Calif.)

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone: (714) 747-3343




Bverybody wants the ultimate hamt statjon,
hut the anly way most of us are going to
get it |s to start now and grow into it,

And the best way to start is with our
700CX.

Then you'll have an excellent transceiver
with 700 solid watts PEP. input of 5SB
power at the lowest cost per watt—ahout
a huck—of ahy comparahle equipment,

And when you're ready to add capabllity
and features, plug in or hook Lp Swan ac-
cessory equipment for easy expandabillity.

For instance, just plug in our 510-X
crystal oscillator when you want extra fre-
gquency coverage, want VOX7? Plug in the
Swan VX-2 and start taiking. Or hook up our
FP-1 telephone patch in minutes.

And when you're ready for that big jurmp -

to all-thedaw-allows, our 2000 watt PEP,

input Mark Il linear amp Is waiting in
the wings.

Add our complete selection of power
supplies, microphones and other options
and you've got everything you need for a
full-house rig in matching specs and -
matching decor,

S0 your ham station will 100k and per-
form like it belongs together.

The 700CX is designed £o handle problems
like cross-modulation and front end over-
load. And yvou get all bands fror 10 to 80
meters with selectable upper or lower
sitleband, AM, ofF CW with sidetone.

Get started on your dream rig today, See
the 700CX at yvour nearest Swan dealer or
order direct from our factory. Use your Swan
credit card. Applications at your dealer or
write to us.

700CX TRANSCEIVER.
IT'S THE WAY TO GROW. |

700CX Charmpion Transceiver. ...... $649.85
T17-XC 110V AC Power supply. . .. .. $159.95
tincludes Speaker and Cabinet)

T17-X 110¢ AC Power Supply. . ... .. $114.95
{fess Speaker and Cabinet)

510-X Crystal Oscillator. . ... .. ..... § 67.95
W2PugIMVOX. .. .............. 544595
FP-1 Telephone Patch. ... ... ... .. % 64.95
Mark H Linear Amiplifier. . , . ... .. .. $849.95

complete with 1107220 VAL power supply and tubes)
{prices FOB Oceanside. CA)

Deaters throughout the wortd or crder direct from

Swaw,
ELECTRONICS

A subsidiary of Cuble Corporation
305 Alrport Road, Oceansicle. CA 92054
(T4 7577525

ey



AN METERS HELP YOU
GET IT ALLTOGETHER

These wattmeters tell you what's going on.
With one of these in-line wattmeters  power readings? For whatever pumose
you'll Know if you're getting it all we've gat the wattmeter for you. Use
together all the time. Need high ac- your Swan credit card. Applications
curacy? High power handling? Peak at your dealer or write to us.

: e Watt W WM1500 High-Accuracy in-
“meter With Muscle. 5calés  Wattmeter. Line Wattmeter, 10% fufl
to 2000 watts. New flat-  power, thenwi scale agcuracy on 5, 50,
response directionat coup-  of a switch, 500 and 1500 watt scales, & Cabis Corporatien

ler for maximumaccuracy,  power of youf single- 2 to 30 MHz. Forward and 305 Aifport Reiad, Dceansice, CA 92054

$4995 sideband signal’ That's  reflected power, Use it © 1 7577525
what counts on SSB. for trouble-shooting, too.
$66.95 . $64.95
‘ g A R O CT" The PERFECT GIFT — His/Her Call cut

] into solid redwood.

- Type i Just the call, approx. 18 x 52"
® Adv. Reg. $12.50 per person; with letters, approx. 18" x 914" $12.50.
Late Show and two drinks $23.00 (N.Y.5, Res. add sales tax)
per person or with Dinner Show CALL S |G NS LTD.

CALL SIGNS
$7.50
January 6'9! 1977 Type 2: The Call plus any handle up fo 7
$30.00 per person, Tax and Gra- Box 101

(1]
ELE TRONICS

:(Prices FOB Oceanside, CAl

tuity included.

Hurlev, N.Y. 12443

® Totie Fields and Bert Convy are

scheduled entertainers in Hotel DI SCOUNTS

Sahara’s Congo Room. ON AMATEUR & ELETRONIC ACCESSORIES i
L] gl room rate $17.00 Shure Cusheraft Taniaiens

plus room tax single or double
gecupancy.
® Adv. Reg. must be received in
XYl POB 945, Boulder
City, | 005 before 1/1/77.

JAstetic « Band'w
COAXIAL CABLES + RF CONNECTORS = ANTENNAS
send for freg cataloy

ADVANCE SOUND COMPANY
781 DEER PARK RD, DIX HILLS,NY 1r746

CLOSE OUT 1976!

ATTEND THE ARRL FLORIDA SECTION CONVENTION NOV. § AND 7 AT THE
SHERATON SAND KEY HOTEL ON THE GULF. AT CLEARWATER BEACH. FLORIDA.

Complete family entertainment, with tours to0 the area attractions such as, Busch Gardens
and Disney World, plus Hotel facilities. HAMS HAVE MORE FUN also, with the best
technical sessions yet in the Southeast. Forums abound, with John Johnson, K3BNS chairing
the FCC Forum. FCC exams given af the Hotel Nov, 6! Send Form 410 and $4 to FCC Zack §t.,
Tampa, Fl. 33602 to reserve your exam.
ARRL President Dannals will highlight the festivities at a gala Banquet Saturday evening,
with a ““Special Feature'' unearthed from Lew McCoy, WIICP, A complete Drake station
(TR-4C, RV -4, AC-4) is the main Convention prize, witha TEN-TEC Argonaut 509 as the main
Banguet prize,
Advanced Registration: $3 tamily ticket {2 honus tickets)
Banquet tickels: $ person (banquet limit 400 persons}
Hotel: $25 Single or Double, $4 per person extra, under 18 free,
Write: Florida Gulf Coast Amateur Radio Council, inc,

P.0. Box 157, Clearwater, FI. 33517

¢

Regulations change from
time to time, and every
amateur should be aware
of the latest changes. Tha
best source for the latest
information is the current
LICENSE MANUAL.

Gomplete FCC regulations
—in addition to sample
gquestions for Novice,
Technician, General, Ad-
vanced and the Extra
Class Examinations.

$1.50
Postpaid
THE AMERICAN RADIO
RELAY LEAGUE INC.

225 Main Btreet
Newington, GT 08111




* 30-Day Guarantee.
* 10-Day Free Trial, (Lose only Shipping Charges)

% Full Credit within 6 Months on Higher-Priced New Gear.
% Qrder Direct From this ad! - Specify 2nd Choice. (if any)
* Send Payment-in-Full or a 20% Deposit for C.0.D.

* BankAmericard & Mastercharge accepted.

AMECO.

CN-5D 6m conv

T4-75 VHF transmitter
621 YEF YFO

ATLAS

180 160-20m Yewr
200PS A% supply

BLW

%158-B SS8 adaptor
BRIMSTONE

144 2m FM Xewr

23
IE]
39

$369
i)

3109

%450
CENTRAL ELECTRONICS

108 Exciter

208 Excier 99
CLEGG/SQUIRES-SANDERS
2% 2m AM Yewr $129
22%r MK 51 2m Xevr 129
Thor & 6m linear (RF) 74
417 AC supply/mod a5
418 DE supplysmod 35
leus YHF Xmir Pt}
Intgreeptor YHF Reur 199
Interceptor B VHF Revr 759
Allbander HF tuner 7h
Yonus 6m transmitter 175
416 AGC supply i)
55 Booster 44
Apollo Linear 169
FM-27B Zm FM Aowr Ea4]
LOLLINS

758-4 Ham Hewr 2973 $375%
7581 Ham Howr 34
755-2 Ham Rewr 375
755.3 Ham Rowr 495
755-38 Ham Rewr 695
755:38 Revr {round} %35
3281 Transmitter 344
325-3 Xmir (round) 995
30L-1 Linear 450
312B-4 Sation contral 199
KWH-1 20-10m Sevr 199
KWM.2 Xowr 595
KWM-2A Xevr round) 1295
S16F-2 AG supply 149
MP-1 0C supply 119
31285 PTO console 349
3610-2 Mount ‘A
COMCRAFT

GST-60 VHF FM Xowr 3549
P56 AG supply ]
COMM TECH

Magnum h Sp pro $100
DENTRON

1R0-4Y 160m Xvtr $139
DRAKE

28 Ham Rovr f1dg
2B Ham Revr 184
200 Spke/Q-mult 29
2AL Xtal cal ]
2NB Noise blanker 15
2LF Low treq conv 14
K-4 Ham Revr 264
R-4A Ham Revr 289
R-48 Ham Revr 339
FL-8000 Filter 35
MS-4 Speaker 15
SW-4R SWL Rowr 225
SCC-6 Xtal cal 19
8C-6 bm conv 5
CPS-1 Gonw ps 12
£G-1 Conv console 39
TG-Z 2m xmit eony 75

TR-3 Xewr

RY-3 Remote VFO
TR-4 Xeur
TR-4C/NB Xowr
RV-6 Remote VFO
T-4% Transmitter
AC-3 AC supnly
AC-4 AC supply
0.2 DC supply
LG4 DO supply
WV-4 VHF wattmeter
ML-2 2m FM Xevr
TR-22 2m FM Xevr
TR-72 2m FM Xeovr
DYCOMM

5100 2m FM amp
SO0E 2m FM amp
EBC

1441k 2m FM Xewr
EICO

12U Transmitter
73 Moduiator

753 Revr

117 Keyer
GALAXY/GLOBE/WRL
Galaxy 300 Xevr
PSA-300C AC supply
Galaxy 1] Xewr
Gataxy ¥ Xewr
Galaxy V Mk Il Xevr
Gatexy ¥ Mk Il Yewr
GT-550 Xewr
GT-5504 Xowr
AC-35 AC supply
AC-800 AGC supply
0C-35 0G suppiy
RY.] Remote VEU
RY-550 Remote YFQ
VX-356 VOX
CAL-2% Xtal cal
5G-35 Speaier
SC-550 Speaker
DAG-35 Deluxe conscle
F+3 CW filter
Econamy AC supply
R-1530 SW Rovr
GENAVE

GT%-Z2 2m FM Xovr
Ham-Pak

GOMSET

Comm 118 2m Acwr
Corom 111 2m Xewr
Comm IY 6m Revr
Comm [V 2m ke
GC-105 2m Kevr
G-5 6m Kevr

9008 2m 558 Xcwr
S01A AL supply
910A 6m SSB Xevr
S11A AL supply
Thin Pak Supply
GS8-10C Transmitter
HALLICRAFTERS
S&-100 SW Rewr
SX-111 Ham Rewr
5X-122 Ham Rewr
HT-32 Transmitter
HT-4Q Transmitter
HT.44 Trangmitter
SR-180 e
SR-160 80.20m Xevr
F5-150-120 AC supply
PS-150.12 OC supply

299

59
389
459

$259

349
19
129
LE

$129
39

149
189
229
259
279

1155

5149
19

b 69
39
118
119
119
149
159
39
99
9
19
169

$139
139
229
179
19
159
249
169
1
49

SRA00 Cycione Il Xewr 495
SR-400 Cyclang 1l Xewr 675
E-S008C AC supply 7%
FPM-300 Xevr 349
P-26 AG supply 45
SRAA2ZA 2m fewr 89
HAMMARLUND
HQ-11G Ham Rewr $109
HQ-110C Ham Kcvr 19
HO-110A/VHF Ham Rewr 219
HQ-145XC SW Rowr i79
HQ-170 Ham Rewr i49
H@-270C Ham Reye 159
HQ- 180 SW Revr 259
HQ- 180G SW Rewr 269
HX-50A Transmitter 199
HEATHKIT
HR-10B Ham Rowr $ 69
HRA-10-1 Xtal cal a
HR-20 Ham Revr i)
RA+1 Ham Revr 149
$8-300 Ham Rewr 199
£8-301 Ham Rewr 229
MT-1 Transmitter 49
[x-20 Transmitter 39
DX-60 T'ransmitter 59
DX-60A Transmitter 69
TX-1 Transmitter 99
58-10 S3R adaptor 5
HX-30 Gin Xerdr 149
- SB-401 Transmitter 248
HA-10 Linear 175
HW-10 &m ¥ewr 99
HW-32 20m Xewr Y
SH-100 Xewr 299
SB.650 freq display 149
HW-30 Two'er Xewr i4

HW-17 2m AM Xevr 89
HWA-17-1 DU supply 9
HW.17.2 FM adaptor 24

HP-10 DG supply 24
HP-13 DG supply a5
HP-13A O supply 19
HP-13B OC supply 54
HP-20 AL supply 24
HP-23 AG supply 48
HP-23A AC supply 4%
HP-23B AL supply 34
1COM

IC-21i 2m FM Xewr $264
iC-21A Zm FM Xewr L]
1C-22 2m FM Xowr 149
6-224 2m FM Xowr 189

JOHNSON

Challenger Transmitter § 44
Navigator Transmitter 75
Ranger | Transmitter 29

Ranger Il Transmutter 139
{nvader 200 Transmitter 219
Invader 2000 Xmtr 449
KW Maichbox/3WR 194

BNZ VHF transmitter 89

682 Y50 VHF VFO 39
KLM

Multi-20008 2mi Kovr  $450
Echg i 2m SSB Xevr 719
KENWOGD

T5.900 Xevr $569
FS 900 AC supply #9
ISJO0A Zm Kevr S¢h
PE-5118 AL supply o]
KNIGHT

IR-108 Zm Xryr t 89

AMATEUR ELECTRON!IC SUPPLY
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216
Phone: (414) 442-4200

STORE HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3

IMPORTANT! - Please Be Sure fo send all Mall Orders and Inguiries to
our Milwaukee store, whose address is shawn above. The foliowing Branch
stores are set up to handie Walk-in Business only.
17929 Euclid Avenue; Cleveland, Ohio Phone (216} 486-7330

621 Commonwealth Avenue; Orlando, Florida Phone {305) B94-3238

NATIONAL

NC-300.02 m comwerter§ 24
XGU-27 Calibrater 15
NGX-5 Xewr 219
NCX-5 M It Xewr ek
NCXA AC supply Bt
NCXD OC supply 5
¥X-501 Remote YFQ 124

P&H

Z-180 SSB converter  $149
PEARCE SIMPSON

Gladding 25 Zm FM, ps §149
RADID INDUSTRIES

Mk 11 Linear §275
REGENCY

HR-2 2m FM Xewr $149
HR-2A 2m M Xewr 159
HR-2B Zm FM Xcvr 169
HR-212 Zm FM Xewr 179
HR-2M5 2 FM Xowr 199
HRT-2 zm FM HT 139
AR-2 Zm FM amp a9
HR-6 &m FM Xevr 149
ROBOT

10 Manitor §139
BIVF Momier 49
SBE

5B-33 Sewr $169
SB1.OCP Inverter il
SRI1-LA Linear i49
SB1-MIC Microphone 9
5B:34 B0-15m Nevr ¥4
SB2-VOX VX 14
SBZ-CW Codaptor it}
SB-450 450 FM Her 94

AMATEUR ELECTRONIC SUPPLY USED GEAR

SPECTRONICS
OFD-K Kenwood display $129

00-1C Callins display 129
SWAN

SW-240 80-20m Xewe  31R9
TCU £ontrol unit 549
SW-12 DG supply 64
400 Xew /410 VEG/ps 289
MB-40 40m Xewr 199
MB-80A BOm Xevr 49
160m Remate VFO 7%
14A DC converter 29
1200W Linear 199
1200% Linear 199
350 Xer flatel 289
350G Kewr 2499
500 Xewr 304
BOOC Xevr 329
DOHCY Xewr 369
S00CA/S3-168 Xewr 439
17X AC supply 65
LI7XC AG supply/splr 9%
14C OC module 49
512 DC supply 69
405 MARS oscillator 19
50% Remote VFQ 189
KOOT Transmitter 359
BOOR Ham R 49

6005 Speaker 1%
ICAY Audio notch/peak 19

FR-1 Phone palch
TPL

S8 ¥m FM amp
TEMPO

Tempe Une Acwr
Ac/ne AC supply
2001 Linear

TEH TEC

frgonaut URP Xew
211 A supply
405 Linear

Triton | Xevr
Tridon I} Xewr
irttony IV Xeur

2500 A supply
252G AC supply
262 AL supply/VOX
RX-10 Ham Hewr
1% Ham Rewr
VARITRONICS
IC-2F Zm FM Xewr
IC:3P AG suppiy
YAESU

FT-101 Xewr
FTOX-56( Xew
FTOX:5H) Xevr
FI-401B Xewr
FIV-B850 &m Rvlr
FROX-4005D Ham Kovr

14

$ g

$2499
i
499

3198

119
1499
449
by

?5
a8
169
$138
2

$449

449
Lkl
129
L]
455
15y

290 Bm Xevr 234 FR-101$ Ham Rewr
2500 Bm Kevr 139 ¥C:3550 Freg counter
N5-1 Noise sitencer 74 8.20.76
TV-2B 2m Xutr (50 MHz) 24%

FM-I210A 2m FM, ps 229

VX2 VOX 4

All items are subject to prior saie. Amateur Electronic Supply reservas the right to sell such tems as
power suppliss with their matching equspment anly, not separately - depending upon aur stack situa:
ian. To insure quality, all used gear 15 serviced and made ready for shipment after we receive your
arder, Please 2llow for a possible delay (approximately 5 to 10 working days!.

ATLAS

210 80-10m Xevr

210M Kowr with MARS
180M Xevr with MARS
BRIMSTONE

144 2m FM Xcwr NEW
CLEGG

031 BA 12v supply, spir
COLLINS

30L-1 thw PEP linear
COMCRAFT

C57-50 2ms220 FM Xowr
DRAKE

2G B0-19m Ham Receiver
L4B 80-10m lineas

TR-72 1w 2m FM Xevr
TR-22C 1w 2m FM Xewr
RY-6 Remote YFO for TR-G
SCC-1 VHF calibrator

£C-1 fonverter conscle
TR-22M 1w Manne ¥owr
SSR:1 Shoriwave Rewr
DYCOMM

S00C 2m FM amp, 720w
5000 2m FM amp. 1250w
BOOE Zm FM amp, 2725w
1040 2m FM amp, 10/100w
P-1406 BA 12V supply
P-1416 16A 12¥ supply
PSU-13 'Smtf It" RF prabe
KLM

ETD

274 B0-10m linear

770 160-10m linear

EICQ

7891W AC supply wired

7526 DC supply kit

KENWOOD

R-595A 80-10m Rewr

T-549 80-10m ¥mtr

S-700A 2m $SB/FM ¥ewr

HEGENCY

HR-212 Zm FM Xewr

HR:28 2m FM ar xevi/scan

AGT-W-10 Whamo stanner

Also works on Zm EN
DFS-5K Dig ireq selector

STANDARD

1468 2w 2m FM HT

146 Iw Zm FM HT DEMO

Horizon 2 ?m FM Xcur

Multi-Z000A Zm FM/SSE Xovr

reg. NOW
3599 479
619 449
519 399
reg. NOW
1650 499
reg. NOW
$8 &
reg. NOW
$973 681
reg. NOW
1869 699
reg, NOW
32985 239
895 749
3200185
o179
ne 8
2r19
49 39
249 149
3H0 2499
reg. NOW
b1

reg. ND\ir
3679

reg,
$995 5
2696 2155
reg,
i %9
FE ]
reg. NOW
$4549
419
o0 629
reg. NOW
$259  19g
ELL L
329 249

19% 179
reg. NOW
298 270
oo
268199

The following items are NEW Close-outs, Ovarstock merchandise, New displays, ete. Blost
are factory-sealed, all carry New warranties. Limited quantity. First come, first served,
Torms of sale: Payment in full with arder or Masterchargs. no trades,

B26M 2Zm FM Xeur
Karizen 29 CGB Xevr

SBE

58-450 450 MHz FM Xowr
SWAN

3008 80-i0m Xovr w/ps
30(B/5516 16-pole hiiter
SOOCX 80-10m Xewr

508 Remote VFO

160X 1R0m: Xevr

117RG AG supply/sphr
117X Basie AC supply
55100 &0-10m Acvr
§8-Z00 As ahove, 200w PEP
55208 Remote ¥FQ
MB-80 80m Acwr

MB-30A 80m Xeur
MB-40A dUm Kewr,
P1Z15A AC supply

A00OR B0-10m Revr

H00R Custem Rewr

G00R Gustem USED*
S00R Custom/SS16 USED*
ADOSP Speaker /patch
A001 HO-10m Xmtr

6001 USED*

M-2XA 2m FM Xevrrps
FM12104 2m FM Xevr
Mi BB 6m 2kw PEP linsar
TB:3A Tri-band 3 el bean

*Factory reconditioned - with new warranty.

TEN-TEC

PM-1 QRP GW Xevr

PM-Z QRP CW Kevr

RX-10) BD)-15m Bevr

TX-100 CW Xmtr

315 80-10m Revr

Triton | 80-10m Xew

Triton {1 80-10m Xcwr
KR-40 Squeeze keyer
YARITRONICS

FOFM-2A 2m FM port Acvr
FM-20M Mobile 10w Zm amp
FM-20BM As ahove, but AG
PA-0 M4 | Sw 2m amp
YAESU

FR-50B Ham Rewr

FL-SOB OW Xmir

F¥-101 Remote VFO
FI-2FB 2m FM Xewr

FT.7 Aute ?m FM Xevr/scail
ERIDIS 160-10m Rewr
FR10L Digital Rewr

FL0T 1RO [Om Xmtr

8199
29 169
reg. NOW
3399 199

reg. NOW
§560 469
539 539
529 439
R3I89
469 6y
159 12%¢
114 &g
499 489
779 ha9
269 159
P PEY
39 249
329 249
h B9
43 349
548 449
498 399
A5G 448
3B 5%
643 449
648 398
2480159
319 199
679 59y
139 94

rez. NOW
$ R 3§
B39
I
09 N
8189
579 449
6B B39
w79
reg. NOW
$250 99
150 3y
PRl I
179 59
reg. NOW
$159 w9
my s
93 89
L]
470
48y
B9 575
4

P |




ADVA

Short-Circuit Proof
Typical Regulation of 0.1%

Very Low Output Ripple

Assemble in about One Hour

ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY
Continuously Variable from 2V to over 15V
Electronic Current Limiting at 300mA

Fiberglass PC Board Mounts All Components

Makes a Great Bench or Lab Power Supply
includes All Components except Case and Meters

~KIT $11%

j OTHER ADVA KITS:

t
+ LOGIE SROBE KOT-Un with UMOS. 104, UIL BIL HTL HINIL 3nd marne MOS e
Buill |4 pestection sgalnst polartty revarsai and ovarvoioage. Ursw anty » few ma dram susar
under tiet gt LED resdout. Lomplets kit lecludes cass and ciip lasds. LY 8785
FIXED REGULATED POWER SUPPLY RIDE-5hdrigimuit prool wild  tharmisl syrrent
Hiting. Compact size a0d tyieeal egulalen gt DS& muick theph uinl for mog wlacirone
wojscis Avalarte fr By 8 BOOMA. LV € SCGRA. DY 2 UOMA, 13V € 4upmA, [5Y B
F0mA. Specity vahage when antering, ELLY

Thiss eaty b sesamble kity lachudy 4l empanant, seplete detiiled Inructiom srd slated
fiberglass PG bowds, Foa supply kg de nar acludy suie o mwtern, Add $1 25 ot kit for
sastage wnd hacedling.

TMAIL HOW| FREE BATA SHEETE wonled with meny Inm lram this #d. £REF O
AREQUEST-741 (p Amp with every order o1 45 of mom—Fdi Dusl Op Amp gt ywa §100
FET'swlth evary order nf $10 or mors, postmarked prior ta 1277876 Cne frea iTam pa ortar,
ORDER TODAY -#f items subject to prioe safe and peleay pubject ts change withaut notics
Atk kamsare new surplus parts~ 0% fanchona iy temmed.

WRITE FOR FREE FATALOR ¥78 offiting weii 359 wmleonduciors carried In mock
andt 1.3¢ starap,

TERMS. 34nd gliagh ot Madey order (U5 funds) with ordar. We pay 112 Class portage to U §
Cangdn o Masios [eastdt of kit $1.00 bandling charge on orders ureder $10. Galit, e

MORE SPECIALS: o
REAT9BDN 15V @ GOmA VOLTAGE REGULATOR IC. Very sosy 1o
uea, Makes & neat Highly Fagulated +75V Supply for OF AMP'I, etc,
Raguires anly unregulated DC {13-30V} and I bypass capachors.,
Vith Data Sheet and Schamatics. 8-pin mDIP 3125
LM741 FREQ COMPENSATED OF AMP. uA741, MCT74Y, ate. mIMP 5581
MC1458 BUAL 741 OP AMP mbiP %1
ACAZEE DUAL 741 OF 2MP mDIP %1
2M3904 NPN TRANSISTOR AMPLIFIER/SWETCH to SO mA §100  B/$1
ZENERS—Spocily Voltage 3.3, 3.9 £.3, 5.1, 64,8 2 A00mW 4/81.00
9.1.10, 12,15, 18, 18, 20, 22, 24 27, o 33V (+10%)  1Watt 3/51.00

* MONEY-BACK GUARANTEE
*ALL TESTED AND GUARANTEED

ADVA ...

BOX 4181 CD, WOODSIDE, CA 94062

Tel. {415} 8510455

chants ndd BN salex a ForaTgs srdan i pontace. COD afdind-wdd $1.00 pervien therge.

ICor FET's WITH

EATA SHEETS

FREE

% & $10 ORDERS. !

WITH MANY ITEMS.

DIODES THANSISTORS [TRANSISTORS | TRANSISTORS | LINEAR IE'c
ZENERS N Lowzos  middJ2NADMY  NSLIZNBNIR 3081 | AMDMMKS 0%
RECTIFIERS  |2N718 Alpwage:  fus[oNSHe DRI [LMEGMTS 1
hikre o NI FLE T oard iy
1H45% INdTE S5 LINMIZE M8 jcegteT AR LMIMT IR 178
e | T I [T S AT
18485 1T 2zmazan v |Evoe 51| LNGHTH 108
e (rree k[N e e 19| LGIAS Sk
INTEH 1193 In|anaase  silEnne e 15
INgIA s [INZ Mmazme e RS V| 18
IRVt (INZZTD 631 (2NAIDZ  SGANINPENGEm o |NERSAYS b
974 gl EL L T avees VVINea  en
INIDEE e [amzan S [2NeN SUNPETIZ I |LMTHCH a1
ININOR G |INZte o |IMRIBIM b1 [MPSBEEL XTI |LMTECN
INADOI" 13761 [2N2609 ZHEIT §|SEIH] WS [LMTIH 2m
P02 1y (22908 S0 2 NO[SEIDE 4701 | LAPAIA® 381
4203 e [aMae0ma 24 (NS4 SEZRY s [LMTIeN  stmn
INAIOE 1281 [IN2807" 445 |FHEATIA WUA[SEIOEZ  AEI|LMIICH a1
1dI0e oM NI sib[amesin o 1SRRI (LMHICKS 4R
NN 1051 |ZNISED WA |ZHsse SELORY WMTAICRTE B
INNT7  INST|ZNISE4 A |INGIETE  XSI|SEEGID  SnA0LMITEM  #
N o DS . |INGISIE A3 [EiTEe MGl
W4T IWFI | ZHIERL . :u&:: u:l hmcior 19
1HA370 1o 6 K r 1 s |MACPEDIP 50
weare s wsifases o [DIOITAL IS g
Teadsa s 2e s imsonr e [SERREN FL e 1p
e T - R T R e ey TSI T
1RA762 F L R ETTE TPRO kit B L1 1M
IS IR 351 |ZNELE et L T T E
NSZIE K1EE  RNINEE SRR ClAMIEN )
BIEEs . NSRS v SRR o ealals k!
EoE TR oL St B T T LR
VARACTORS |2vitiiw o (INGUT  SGdjciolo0r  rjoAlamd 6
NS N Er It T bt B N b
e Rinaen  wajwes oo ACAIMD  T5U
UR1SAMHr  $ | ZN3022 .| S1LINEARICY  Imcosarke 2w
FIAIDA {1 (38312 48 [2RE087  SiINILWINON 5798 [ACAigSONT 335
L P ey v LKIOIAN 27 [MCAISETRS 235
MVIaE AT g |INGAT B3 (LMOOTR 17 [IMAYSIEN 2
[ A YT ZHEASE 40N [LMIBRR B [MCAESEON
Mv{83L INNIL PLOSINGABL w33 |LMOBAX [ 25 [WESERV ]
VNG b SN2 EOD(NSARE WM |LMITIN 2 |NiFsEy ]
wnrz Rlee p(anssat H(OG00Ks LH [uArmise 1
IN3ST D06 [INSESL  2ME[LMGZOKTZ U35 |WNIBDIPT 57K
MV2208 Sincaw  inefwssm 1EsbimnKss 138 lowieer e

™  *SUPER SPECIALS: #

TN914 100V/T0mA Diode  70/%1 | MPF10Z 200MHMz RF Amp 381
1NSIGT 100/ 14 Bect. 15/81 | 40673 MOSFET RF Amp 31.7%
TNd154 30V 1N914 551 | LM324 Quad 741 Op Amp 4
HR1 S0V %A Bridge Fae /51 ] LM3T78 Pos Volt Reg mOIP £5
INZZTIA WPN Transistor £/%1 | NESEH Timer mOIP bl
AN290T PNP Traasistor 5781 IM7232.37V Rp DIP Im
INADNSE Powar Xagtor 108 tia | LM741 Comp OUp Amp mLHF  £/81
N304 NPN Amp/Sw £100 6781 LMTIET Dual 741 mDIP 281
'2ZN3306 PNP Amp/Sw 5100 Ei%1]| CA30BE B Trant Array DIP 55
850 Powar FET kamp $5 | ACATISDN H1SVAImA mDIP 128
RF3%1 RF Powar Amgp Transistor 10-250 @ 3-30MHz TO-3 $5.00
BX Timar us-thr Didferant pinout from S8E {w/datal el 31
RC4194TK Dual Tracking Ragulator (.2 1o 30V @ H0mA TO 68 32.30
RC4195TK Dual Tracking Ragulator 16V & 00mA [Y0.88) 5228
38 Waveform Ganeratar [/ Yswe With Clrcults & Data 5378

ALTEC

COMMUNICATIONS
HAM DEALER FOR THE ARK-LA-TEX

Programmable Contest Keyer

mable Memary Keyer 4 x 512 &it memories,

Build it SWAN,KLM TEN-TEC,TURNER, SHURE
yourself R.F. HARRIS = R.P COMMUNICATION
and save! Phone; 1800 S. Green
214-757-2831 Longview, Tx,

Among the features of the W7B&X Program- Telex: 73-0623 75601

paddie programming, protected ps, lambic

aperatioh with dot and dash memeries. $TO,
paddie override of massage readoul, remote
operating control, and much more, See April ‘7§
HAM RADIO MAGAZINE. The 30+ p. manval
includes step-by-step assembly, testing, and
operating instructions, pictorials, schematics,
and templatas.
Send 330 for all circuit boards plus manual to

HFB ENTERPRISES

P.Q, Box 667, Herndon, Virginia 22070,

BRADIO TELETYPE EQUIPMENT

Teletype Models 35, 33, 32, 29, 23 ASR, 28 KSR, 28
LPR, 28 LRX Reperfrirans, 3 speed,, 28 LXD, 28
LBXDI, 14, 15, 19, Pnge Printers, Percforators, e
perforators, Trans-Dist. polar relays, tape winders,
cabinets, Colling Recelvers, 515-3, SIl.d4, R-38%,
R-390A, Frequency Shift Converters.
ALLTRONICS-HOWFARD 0,
Box 19, Boston, Mass, 02101 Tel: 6177421048

THE RADIO AMATEUR’S LIBRARY

Special money saving ofter! This sef of 13 of the most popular league
publications includes: THE RADIO AMATEUR’S HANDBOOK (paper edition),
A COURSE IN RADIO FUNDAMENTALS, THE ARRL ANTENNA BOOK, THE
RADIO AMATEUR’S VHF MANUAL, ARRL ELECTRONICS DATA BOOK,
THE RARIO AMATEUR'S LICENSE MANUAL, -LEARNING THE RADIO-
TELLEGRAPH CODE, SINGLE SIDEBAND FOR THE RADIO AMATEUR,
HINTS AND KINKS, FM AND REPEATERS FOR THE RADIO AMATEUR,
UNDERSTANDING AMATEUR RADIO, ARRL HAM RADIO OPERATING
GUIDE, and SPECIALIZED COMMUNICATIONS TECHNIGUES FOR THE
RADIO AMATEUR. Editions sent will be those available at the time the order is
received. This special offer applies only to orders sent to ARRL Headquarters.
Only complete sets of these publications are available at the special price of
$35.00 per set postpaid (including Canada and foreign.)

THE AMERICAN RADIQO RELAY LEAGUE

225 MAIN STREET
NEWINGTON, CT 06111

There's nothing like it!

“callbook

Respected worldwide as
the only complete authority
for radlo amateur

QSL and QTH information.

The U. 8§, Callbook has nearly 300,000
W & K Jistings. It lists calls, llcansa
classes, nameas and addresses pius tha
many valuable baclkup charts and
references you come to expect from
the Callbook. :
Spacialize in DX? Then you're Iopking
ior the Forelgn Callbook with almost
235,000 calls, names and addresses of
amateurs outside of the USA.

Order #rom vour favorite slectronics
dealer or write direct for vour free
catalog to:

RADID AMATEUR " b k
ca DOX mc

&Daph A 25 Sherwood Drive
Lake Bluff, HI. 60044

1R ET-




For Spare Time Income, Your Own Business or a Career...

LEARN TO SERVICE
COMMUNICATIONS/CB
EQUIPMENT...THE NRI WAY

Career opportunities are CB Specialist
opening up fast Course now available
for the man trained NRI now offers a special course in CB

Servicing. You get 37 lessons, 8 reference
texts, your own CB Transceiver, AC power
supply and multimeter , | . for hands-on
training. Also included are 14 coaching
units to make it easy to get yvour
commercial radio telephone FCC
license—enabling vou to test, install and
service communications equipment,

in communications.

The field of communications is bursting
aut all over, In Citizens Band alone,
class "D” licenses grew from 1 to over
2.6 million in 1975, and the FCC
projecis about 15 million U.S. CBlers by
1979, That
means countless
careers in design,
installation an

Commercial, and Amateur communica-
tiors: a digitally-synthesized 400-channel
VHF transceiver and AC power supply.
'ﬂl;is Zm(g)tner transceivelgh gives yrl)ul k ‘,
“Power-On’" training, Then we he S
you get your FCC Amateur Licenselzg Over a million men
with spectal instructions s you can go have enrolled with NRI

# ontheair Send for the free NRI catalog and discover

maintenance. Start training
now, the NRI way, to get

your FCC license and 1 ;
qualify for one of The complete program includes 48 nggergﬁ;zethne;ﬁ: l{]néllhggvmtﬁg lzi:ﬁtyagn;f;f
t%ese apenings. I_esssong-, 9 special reference texts, and get ahead. Read how you learn from bite-
‘Egﬁmge]l;‘;sr ;‘;\]Iisg ’nggveed aﬁ’b size lessons, progressing at your own speed

Learn on vour owii > s LS Ty 12D, to your FCC license and then into the

4 = a hew Antenna Applications Lab, an communications field of your choice,
400-channel, digitally- ; mg%ﬂtﬁ;‘l’:ﬁymcsﬁggt?;ﬁ'%ﬂs There’s no obligation and no salesman
synthesized VHF Transceiver.  The course covers AM and FM Trans- wil cali
The NRI Complete Communications mission Systems; Radar Principles; Marine,
Course teaches you to service and adjust Afrcraft, and Digital Electronics; and Mobile  Sepnd coupon
all types of two-way radio equipment Cornrnunications. ou, must earn vour first now f
(including CBY), using the one unit that class radio telephone FCC license or you or
is best equipped to train you for CB, get your money back. FREE NRI caialog

[ S N W NN W N B __-----_—_—_-—-_—-—_——_-“ﬂ1

I I
Kl : NRI SCHOOLS
B e | Rush the free catalog of my choice (select F ¥ MicGraw-Hil Confinuing Education Center |
H i Ebectruni | anly.one, please). No salesman will call. Ll 3039 Wisconsin Avenus, 19106 |
7 Compiete Communicatians Electronins with U8 '!n i Washington, D.C. 20016
I _ = FClicanses « Aurzraft, Mobile, Marine Eigetronics l
I [ CB Specialists Course APPROVED UNDER Gl BILL if taken for carear purposes.
i1 Amateur Radio i1 Check box for detal
I Fasie and Advanced X -l Check box for details.
L) Industial and Business Electronics  ~ l
I nigital Computer l
¥ _ Hlectronics * Electrame Techasiogy * Bosic Electronics
i L. l 3 T 8udio Servicing I
H coupon is missing, | o Ehca'cw fm‘n;n & courses Noms T rm—" Age I
: . L1 Appiiance Servicing - ) ease Pan
write to: NRI SChOOlS. . Homeowner & Peofersiom| Repairs
McGraw-Hill I L1 Automotive Mechanias Strest I
Continuing Education I Mostar Aufomative Techniclan ¢ TunesUp and Bask I
A Kepalrs
Center. 395‘9 l 7] Auta Aw Conditioning CityiState Tip I
Wisconsin Avenue, I Ll ;;\ir Conditicning & Felnigeration i
Lt asic Air Conditening Servicing ® Maoster Cowse in Air e it - -
Wasn&g on, Condilioning, kefngeration & Heoting Azzredited Member Matlonal Heme Sludy Counsil I
D.C. 20016 i I
L —— |
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CALL TOLL FREE 800-521-4414
SAVE $80,000.00 IN CRYSTALS

LISTEN TO 16,000 DIFFERENT FREQUENCIES WITH NO CRYSTALS

g

TENNELEC Fe{l-enq.‘_.
16 channals MCP 1 WHAMOQ-10 OPTISCAN
30-50 MHz 16 channeis 10 channels 10 channels
148-174 MHz 31.18-51.655 30-50 MHz 30-50 MHz
416-512 MHz 151.18—171.656 146-174 150-170 or 140-160
CE's Price — $206.95 451.18—471.655 440.512 450-470

CE's Price — $399.95 CE's Price — $278.95 490-510

CE's Price — $338.95

Tull free 118, A. 24 hour order & information line 800-52{-4414, Qutside U.8. 4. & Michigan
24 hour phone 313-994-4441. Certified check or charge card on mail orders for immediate
shipment. Dealer inquiries invited, Michigan residents add tax. Foreign orders invited. Call
toll free or write for vour free complete catalog & specifications. Satisfaction gugranteed or
Pour money back. For enginecring advice, call after 6:00 PM, E.S. T,

p— . i ‘

¢ ™ CALL TOLL FREE
BANKAMERICARD P COVIMUNICATIONS ENGINEERING 800-521-4414
oy
P.O. BOX 1002 313-994-4441

ANN ARBCR MI 48106

The
BRIMSTONE 144 The Fully Automatic Electronic Defanse
y . 3\7
CHOICE OF THE DX KINGS i stosk ot
N
BEVGGM Arw. nat 3450
X - o ELECTRONICS  ,,rsuit,,,
the CUBEX Rod Hogg, KOEQH owner g &7 L akum,
LARSEN-MIDLAND-BRIMS TONE-CUSHCRAFT-CALLBOOK
) All Standard HT Owners |
! /\\ ATTENTION! |
b
/FIBERGLASS |
> SEee———— |
- :
ol QUAD\K|*T$ CES now has 4 unique new |
" > TQUCH-TONE encoder tar you Upon unwelcome entry or tampering
All models available It's the complete hack assein- with radio, the ENTRY SENTRY
" " bly with the T/T encader Teatk instant alert by blasting th
.SPACED ONLY creates an instant alert by blasting the
WIDE-SPACE Aready maunted and ready to aufo horn {or other sounderi 120
2 ELEMENT— $99'95 plug into the private channel timmes in 60 seconds, and remains
connector, 1t teatures crystal ) At t th * to if
3 BAND Mailable APO eontrol, a LED tone indicator d"i”e‘ clnrepea @ cycie It necessary.
KIT SPECIAL Add $9.50 for PPD and external dewiation adjust- ¢ Casily installed
Fre. Cont, LS. ment. & shap to install ¢ Fully automatic protection — it

never forgets to set itself

CONTENTS Introductory Offer
® § Fiberglass Arms—skyblue color ® No special keys or sefting rituals to
& 2 End Spiders (1 pe. castings) Model 220 - $69.95 forget
¢ 1 Boom/Mast Coupler—h.d. A 32 for UPS Shopng Chee ¢ [Jependable defense in extreme
aluminum T pe *
& 16 Wraplock Spreader Arm Clamps temperatures
® 1 CUBEX QUAD Instruction Manual ® * (ne year replacement warranty
234 ar mote element Quads available, Send 25¢ (cash or ] odel - Radio Oz
starnps) for complete 521 of catalog sheets, specﬁ& prices AMATEUR ELECTRON [C SUPPLY E\\,‘dogdl gg—l?&mﬁuﬁidiojﬁﬁ;}d ) :gggg

4828 West Fond du Lac Avenue

Specify make & model of automobile.

CUBEX COMPANY

P.0. Bax 732, Altadena, California 91001
Phone: {213) 798-8106

YOU CAN'T SAY "QUAD"BETTER THAN "CUBEX"

154 Q5T

Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Steres in;

Cleveland, Ohio & Orlando, Florida

Don't Be the Victim. Get Automatic Protection Now.

ENTRY SENTRY , THETA LABS, INC.
104911 Dennis Rd. #405, Dallas, Texas 75229
Phone (214) 241-1080

DEALER INQUIRIES INVITED




combinaiion of (
efficiency and «

' ‘n:'r convenience, You may
rlzontdl bar or the trddlt

quality and convemenc yoli
Astatic. Order Model ‘
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TUNE IN THE

i

Now it’s easy-

Here at last is everything a beginner needs to know to
become a radio amateur—a ham.

It's all in one complete package . . .
® a lively, copiously-illustrated manual

® a Morse code cassette (with an introduction by noted TV
star Jean Shepherd)

® an official U.S. call area color wall map.

Everything is covered to fulfill the novice license
requirements, assemble an amateur station and get on the
air. Best of all it was produced by hams at ARRL, the
people who know amateur radio best, The whole package

is just $7.00—at your favorite electronics dealer or from
ARRL headquarters.

Qrder now from:
THE AMERICAN RADIO RELAY LEAGUE
Newington, CT 08111

NAME . ...
STREET
CITY STATE ZIP
Check .. ... MoneyOrder




HAMTRONICS USED GEAR - TEST EQUIPMENT - SPECIALS

30-DAY GUARANTEE B 90-DAY FULL CREDIT TRADE-IN H FREE SHIPPING VIA UPS ONLY
(if weight or size exceeds UPS max., we will ship freight collect)

ALLIED EICO HEATHKIT KENWOTD SBE TEMPD
£X-190 Receiver $158 720 Transmitter 349 S5-300 Receiver $199  T-599 Transmitter 3289 5B-34 Transceiver $248  Tempo nne Xove $299
TIXVFO 39 SB.301 Recewver 228  R-599 Receiver 289 5B-33 Transeeiver 13%  AC One Supply 79
AMECG 730 Modulatar 39 HR-10-B Recewer fo 15620 Trane 429 5B.124 2M FM 176 FMH2MH.T, 149
Pyb0 § g SB-203 Recaver ) (IR-B6E 259 SRZ-LP Linear 179 CLZ2Q Tracur 220 MG 179
25?24 gg ELMAE g[g’;‘gg #..iQEHr Amp g‘;g KNIGHT STANDARD
Y- 3 riyevr |- ¥ . ’
Tx67 79 AFG? Transmitter 5 45 SB.600 Speaker 15 g5 Transmitter P T 149
3 F 45 PMR.8 Recaver 78 X608 Transmutter [1:] F scewer 3 Frscur 195
B21 Y W2 Tramst 25 TR-108 Trancur 2M e SRC-144 395
.. ransceiver B
CENTRAL HW.100 Transeoives 249 LAFAYETTE BREARIT 398 TEN TEC
ELECTRONICS GENAVE 5B-100 Transceiver 9% HAB00 Receiver $ 85 SWAN PM-3 Trasur % 49
100V Transmitter $325  GYX-22M FM $165  SB.401 Transmizzer 249 {4p.350 Recaiver 148 POO-CK Xeur 959 Sraenaut Xeer 99
GTX-200 2M FM 149 SB-101 Transceiver M ge ; 260 Cygnet 789 KB40 Keyer 9
CLEGG BB ' 45 Transceiver 49 R X-10 Becever 49
SB-650 ligital Fraq. 270 Cyaget 329 330 < a
22 FM §129 Display 149 MIBLAND OO Xovr 2q0 53U Signalizer 20
Gi'er 6M Xevr it5 GLOBE/GALAXY HW.30 Twoer N s0a KT t1d40 OO GK Kewr 15
99'sr 6M Xeowr 59 VHF B42 Transm 5 35 Alsu Sixer 2 H-XG AC Supply 95
Interceptor BRCDR 215 Chist Transmitter 3g  H-10 Monitor 69 MILLEN i4X 0OC Madule B
Ant Pre Amp 22 Galaxy 11 Xevr 158 WHF-1 Seiwca 79 T h 140 MK 1! Linear 475
All Bander 89 ey V Xour 189 HW-12 Transenitter 75 22200 Transmatl o KK VIE Mo 560
HT-146 125 e it 239 HG108 VFO 34 BOSS1-A Grie! Dipper 60 C: 6M Xovr 349 YAESU
2 Ve 259 E10880 xewr 71 HP-23AC Supply 49 NATIONAL FM 2062M Xowr 169 FT.401B Xowr $499
GT-B00A Mevr 3pq  HP-238 AL Supply B9 FM12104 27M 249 FRADX 4008D fec 326
COLLINS AC-400 Supply 75 HW-202OM FMxew 159 NOZV0Recowar 118 355 Transgeiver 260 FT 2 Auto 2M FM 249
7% Ad Receiver $395  FM.210 2M FM 05  SH70 Spectrum Apatyz 130 NC-300 Receiver T8 3800 Kowr 289 ET-{01B Xew bdg
Y6448 Reoaiver 405 NGX-6 Transceiver 554 G008 Receiver 339 FL-21008 Linear 295
7651 Recerver 349 IcoM NOX-BMEI Transcur 299 gy Transmitres 399 Fv101 VEQ 3
KWM-2 Xevr 595 GONSET 1C.21 2M FM Xeve 5200 NC-303 Receiver 198 gy 78 101E Xrvr Demo 595
1287 Xmitter R § 55 H-730 Demo 39 ACH00 AU Supply 59
PM.2 AL Supply 9 Com bl GM 69 CI2AIMEM X 185 NCXSOD Tramscene: 199
SSEDACSHUN 130 Com IV 2 79 IGAALITMCEM 25 NCKSTamower 108 - -
15285 Comols &5 Geqosam 115 JOHNSON o Test Equipment Bargains
36102 Mount 9 G2B Revr 149 REGENCY
G-80 Xovr 149 1.KW Marchbox/5WH 5195  HR-28 2M FM 8159 ugyr
DRAKE Coutier Linear 1 gg HRA-Z20 FM 220 MC 185 ?:ﬁ;g:]r:x f?i gem """""" %ES
; Ranger | Transmitter AH-2 2M Amplifier BS b L L
2 Heceiver Bl HALLICRAFTERS Ranger || Tramsmitter 136 HR.26 2M FM 205 @ Tektronix 8454 .. ... L, 950
240 SPKA OMULT 2% g-il:%:q;cz:’:;mr $1gg Waliant 1 Transmitter 129 HR-6 Meter FM 5§ 3/54A Plug-in wide band preamp , . 75
4 Recriver 289 T e s amermtter 175 1 Hickok 695 Generatar, . . ... ... 69
R4.B Receiver 349 ¢ Bendix BC221 Freg M '
n4.B Recer HT-378 Transmitter 269 endix BC2 reg Meter .. ... ., 39
s ;’;::L"e‘:’ e 5%-99 Receiver 1o | ANOTHER EXCLUSIVE Potarad Specirum Analyzers AB4T, , . 1695
SNT Tramemrtter 175 ‘:‘?fr 13]}5T':‘::f::i?i'w ) ?gg ATHAMTRONICS sewlett chkard:ﬂuc RRRIRREEE 7%
PNT Transmitt 8y : ecision E- Sign d I
e g drenmmi 5| wowwstock compiereLmeor | Boron £400 ot meer 129
TR-72 2 Meter 10 2% ecever : o ! e e
. : X s 5%-117 Recewver 189 Dyna/Sciences Model 330 Digital
T-4% Transmitter 339 R-28 Speaker 12 "
TR-72 2 Meter EM 735 SR-H;Uch'vr 285 Muttimeter ... . ........ ... 195
AC-4 AC Supply B e B0 X 169 Hewlett Packard 4905A Uitra Sonic
lgf-é T\rarllscewer 449 o 14 Recsiver 175 Detectar . .........,,.... 560
CP&1 Supsly HA.5 VEQ a4 Hewlett Packard 120A Scope. ., . . . 250
8C.2 Cenv HT-44 Transmitter 159 PRODUCTS d TS-323/UR Frequency Meter, , . . ., 175
568 Gonv Hewlett Packard 49108 Open Fauit =
5C1 Catibrator HAMMARLUND [.ocatar . . 6560
The above 2l assembled HQ-110 AVHF Receiver $189 M E fird Mod 43 . ... T 80
tornplete pkg. Onty 200 MQ-110C Haceiver 19 I [a] AR I
HO-110A% Receiver 149 Generat Radio 6504, . ., ..., ... 150
DYCOM HQ- 145X Receiver 1890 AICOYCOMPIETEIINEOE B Measurements Mod 80, . . ... ...
omm Havat mesr 133 | o ALSO COMPLETELINEOF | Messusments Mod 0. ... .
16:02 M Ampl $126  HQ-180 Recewver 279 s ﬁ 5 Ballantine 3004 . . .77
450 401N 118 Cut 130 HQL215 Receiver 269 w aila SRR
47025 450 MC 120 SP.600 Recewer 79 JAMES MILLE N PACD Scope Mod-S60 ... ...... 75
P-1416 16 Amp Supply 85 HX-5Q Transmitter 169 Singer FM-10C . .., ... L., 3495
PRODUCTS Simpson 20 V.OM.. . ... ... ...

MIDLAND 13-509 DRAKE TR 22¢C ICOM 230

$229.95, Special at $169.00

Trevose

tired of 2 FM, try 220 Midland 3-509,
10 watts on 220 me. FM. Reg. price

regular $229, save $30; buy a TR-22C
for $229 (no trades)’ and take a $30
credit for another purchase,

HAMTRONICS

Electronics

regular $488, save $100; buy a ICOM
230 for $489 (no trades} and take a
$100 cradit tor another purchase.

MAIL & PHONE*ORDERS WELCOMED. BANK AMERICARD ACCEPTED. ALL UNITS GUARANTEED

4033 BROWNSVILLE ROAD
TREVOSE, PA. 19047

Telephone:
(215) 357-1400
(215) 757-5300

October 1976
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ARRL HUDSON DIVISION CONVENTION
NOVEMBER 13-14, 1976

SHANGRI-LA ’76
PLAYBOY RESORT & COUNTRY CLUB

AT GREAT GORGE

McAFEE, NEW JERSEY

SPONSCQRED BY THE HUDSON AMATEUR RADIC COUNCIL, INC.

A DYNAMITE HOTEL...A SIZZLING PROGRAM...A BLAST OF A CONVENTION...
BANQUET: SPEAKER—JEAN SHEPHERD, K20RS
PROGRESS THRU: EDUCATION e TECHNICAL KNOWLEDGE ¢ PUBLIC SERVICE

FOR ALL FOR THE HAM
INDOOR SWIMMING — SAUNA—-WORLD'S LARGEST ANTENNAS—ARPSC & AREC—ARRL & FCC FORUMS—
WHIRLPOOL--TENNIS — RIDING — GOLF—FREE DAY CAMP ATV—CONTEST—~CAC—~CONSUMER FORUM—DX—FAX—
FOR 4 YEAR OLDS & UP—BABYSITFERS AVAILABLE .. FM & REPEATERS—LAW—MARS—MICROPROCESSING &

- HAM APPLICATION--OSCAR—PUBLIC RELATIONS—GRP-
EATING AT THE DELI, BUFFET IN THE LIVING ROOM, RTTY—S0LID STATE—TECH. MOVIES—THAINING—

SIT UNDER A FORTY-FIVE FOOT TREE IN THE SIDEWALK VHE-UHF—YLRL
CAFE, DINNER IN THE PENTHOUSE OR PLAYBOY CLUB MANUEACTURERS EXHIBIT ARER . . . LATEST GEAR

OR THE VIP ROOM. .. UNBELIEVABLE BUT TRUE, TAKE YOUR LICENSE UPGRADE TEST AT THE CONVEN]
PLUS LIVE BROADWAY ENTERTAINMENT AND A THREE SEND FORM 810 WITH CHECK OR M.0. MADE OUT TO F.

LEVEL GAME ROOM. .. STAY FOR A FEW NIGHTS 1 WEEK IN ADVANCE TO: PAUL MAZER, 70-29 KISSENA
AND HAVE A REALLY SUPER VACATION.... BLVD.. FLUSHING, N.Y. 11365

GIANT INDOOR FLEA MARKET -
SELLERS: ONE DAY—$8.00, TWO DAYS—$15.00, PLUS CONVENTION REGISTRATION
FOR FLEA MARKET TABLE RESERVATIONS: WRITE P.O. BOX 1054, PASSAIC, NEW JERSEY 0

SPECIAL CONVENTION HOTEL RATES: $36.00 PER NIGHT FOR TWO, $8.00 EACH ADDITIONAL PERSON IN
ROOM. $32.00 PER NIGHT FOR A SINGLE ROOM.

S

= ¥ = playboy resorr and country club HOTEL RESERVATIONS:
AT GREAT GORGE : CALL DIRECT 800-621-1116

Can%

OR CHEGK BOX ON CONVENTION
REGISTRATION FORM....

REGISTER EARLY IN ORDER TO GET GROQUP SEATING AT THE BANQUET

R AR L e L S Wy e T W R W R M T N N NN S M S G e e O W N S e T LG T T W W R N S i e e = v T N N R e e o A A o L e e e P

TO: AL PIDDINGTON, WA2FAK, 4 ACORN DRIVE
EAST NORTHPORT, N.Y. 11731  (516-261-3285) NAME.

CALL.
ADDRESS
CITY. STATE. ZIP
GIFTS ... SPECIAL FEATURES...FREE TIME FOR ALL

Advance Ham Registrations —___ & $3.00 {$4.00 at door)
Saturday Night Bangquet Tickets @ $15.00 ($16.00 at door}
Please send Hotel Reservation form{s)

158 0OS5T=



HERE’S A HOT NUMBER
GALL

800-325-3636

[TollFree)

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

HAM RADIO CENTER. INC.

8340-42 Olive Bivd., P.O. Box 28271
St. Louis, MO 63132




L _]7 ARRL ﬁhﬁﬁﬁﬁﬁk The btandard 'c-ompreﬁen'si've'manual ot amatéur r3-

viscommunication. 53rd Ed.
$6.00 U.S. & Possessions, $7.00 Canada, $8.00 Elsewhera

i UNDERSTANDING AMATELR RADID Written ior the beginner — theory
and how-to-build-it. 2nd £4.
$4.00 U .5, & Possessions, $4.50 Elsewhere

|} VHF MANUAL A new and thorough treatment of the amateur v.h.I. fieid.
3rd Ed.
$4.00U.5. & Possessions, $4.50 Elsewhere

i’} LICENSE MANUAL Complete text of amateur regs, pius 0&A for amateur
exams, 75th £d,
$1.50

I | TUNEIN THE WORLD WITH HAM RADIO Everything the beginner needs
to abtain the Novice license. Package includes easy-to-raad, fully illus-
trated book, code practice cassette, and multi-colored WAS map. $7.00

|| ACOURSEINRADIO FUNDAMENTALS For home study of classroom use,
5th Ed.
$3.00 U.S. & Possessions, $3.50 Elsewhere

I_] LEARNING THE RADID TELEGRAPH CODE Based on the accepted meth-
od of sound conception, Covers the basics on up to high speed “capy”
$1.50

- Cj ANTEHNA BI]I]K Theary and construction of antennas. 13th Eg,

$4.00 LS. & Possessions, $4.50 Elsewhers

[] SINGLE SIDEBAND FOR THE RADIO AMATEUR The best s.5.b. articles
from {1ST. 51h Ed.
$3.00U.5. & Possessions, $3.50 Elsewhere

[} FM ANDREPEATERS FOR THE RADID AMATEUR For the frm buff. 1st Ed,
$4.00U.5. & Possessions, $4.58 Elsewhere

[ HINTS AND KINKS 300 practical ideas for your hamshack. Vol 9
$2.00 U.S. & Possesslons, $2.60 Elsewhera

[_| ARRL HAM RADIO OPERATING GUIDE Brand newi The techniques ot
operating your amateur station -- DXing, ragehewing, traffic, emer-
gencies, etc. 1st Ed.

$4.00 U.S. & Possessions, $4.50 Elsewhera

|1 SPECIALIZED COMMUNICATIONS TECHNIOUES FOR THE RADIY AMATEUR
About ATV, SSTV,FAX,RTTY, Batellite Communication and advanced
techniques. 15! Ed.
$3.0€ U.S. & Possessions, $3.50 Elsewhers

{"] ARRLELECTRONICS DATA BOOK 128 pages of useiul tables, charts ang
diagrams. 1st Ed.
$4.00 U.S. & Possessions, $4.50 Elsewhere

1 would like these publications shipped to me postpaid. Ship to:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

NAME CALL
STREET. e
CITY. STATE ALY
Total enclosed or charge to MC or BAC Account: $

Charge to my: BankAmericard No. Expires

Master Charge No.

Expires_ ___ Bank No

THE AMERICAN RADIO RELAY LLEAGUE, 225 MAIN STREET, NEWINGTON, CT 06111
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“W2AU” BALUN
THE APPROVED LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY.

1. HANDLES FULL 2 KW PEP AND THEN SOME. Broad-Banded 3 to 40 Mc.
THE PROVEN BALUN 2. HELPS TVI PROBLEMS By Reducing Coax Line Radiation

(1 "lexc-

WITH W2AU BALUN

3. NOW ALL STAINLESS STEEL HARDWARE, 50239 Double Silver Piated
$/STEEL s/t 4. IMPROVES F/B RATED By Reducing Coax Line Pick-Up
3. REPLACES CENTER INSULATOR. Withstands Antenna Pull of Over 600 Lhs.
6. BUILT-IN LIGHTNING ARRESTER. Helps Protect Balun-— Could Also Save
Your VYaluable Gear
7. BUILT-IN HANG-UP HDOK, Ideal For Inverted Vees, Multi-Band Antennas,
Dipoles, Beam and Quads
NOW BEING USED BY ALL BRANCHES OF THE U.S. ARMED FORCES, FAA,
WitH RCA, CIA, CANADIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS THE
waau WORLD OVER CURRENT DISTRIBUTION
UGB:'II‘IP.I.III.I‘:E BALLUN THEY'RE BU[LT Tﬂ LAST (L3 ] wiThout ':LEN‘
prothaid e BIG SIGNALS DON'T JUST HAPPEN — VN

i e GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm unbalanced {coax line) fo 50
or 75 ohm halanced load. 4:1 model matches 50 or 75 ohm urbalanced
{coax line) to 200 or 380 ohm balanced load.

AVAILABLE AT ALL LEADING DEALERS. IF NOT, 3RDER DIRECT

The big signal W2AU Balun raflects the type of quality that has kept our
product out front and number 1 in Baluns the world over for the past

DOUBLE
PLATED
SILVER
§0-239

CALISE VL.
We'll GUARANTEE

= 10 years. . L no other balun, at
IT'S WHAT'S INSIDE The originator of the Balun with a built-in lightning arrester and hang wup any price, has il
1 THAT COUNTSI hook. fhese feafures.

UNADILLA RADIATION PRODUCTS, Tel: 315-437-4444
Division of Microwave Filter Co. inc, 6743 Kinne 5t. East Syracuse, N.Y. 13057

Your ARRL membership will help you
get right into Amateur Radio

It may be the best investment you could ever make
as a ham!

s You'll get QST every month, covering everything that's going on in amateur radio —
the one indispensible ham magazine.

s You'll have your own personal pipeline to headquarters experis on operafing,
and technical matters.

e You can choose to be part of a field organization in whatever ham activity interests you
most.

s You'll have a voice in the effort that is constanily supporting and advancing amateur radio
at the national and international levels.

s And much, much more. All for just $9.00 a year,

YOU Don’t have to RRL Newingion, cTosTn

i ARRL, Newington, CT 06111
- . Please sign me up right away as a League member. M
wait for your license | ’
JOIN TODAY! | .

$9.00 is enclosed.
I Address

! City, State (Province)

| Zip (Postal Code)
I

TWX 710-541-0493
Cable.-Microfilco

\-

regulatory

Call

QST

 Detnhar 19768 181




NORTH SHOHE

RF'

DUPLEXER _&_
CAVITY |
KITS... 8

Now

available
for you
fully assembled
and tuned!

® UPGRADE YOUR REPEATER WITH
A RF TECHNOLOGY DUPLEXER.

eall DUPLEXERS AND CAVITIES
ARE TEMPERATURE COMPEN-
SATED WITH INVAR® AND MEET
ALL COMMERCIAL STANDARDS

GO INTC QUR PRODUCTS.

e BOTH KITS & ASSEMBLED DU-
PLEXERS AND CAVITIEE ARE
AVAILABLE TO YOU AT A SAVINGS

r TO YOU.

Mod. 62-3...68 cav., 2 mir., insertion
loss 0.6 db with isolation 100 db

typical; pwr. 350 w. Kit $349
ea.-Assembled $439.
Mod. 4220-3...4 cav. 220 MHz

insertion loss 0.8 db with 80 db
isolation typical; pwr. 350 w. Kit
$249 ea. - Assembied $329.

Mod. 4440-3...4 cav. 440 MHz,
insertion loss 0.6 db with 80 «b
isolation typical; pwr. 350 w. Kits
$249 ea. - Agsembled $329.

Mod. 30 Cavity Kits: 2 mtr. $65 ea.,
220 MHz $65 ea., 440 MHz $65 ea.,;
& mtr. $115 ea. Add $15 for
I Assembled Kit.

Also available: & mir., 4 cav. Kit
$399-Assembled $499, 2 mtr. 4 cav.
Kit $249-Assembled $329, 440 MHz
TV Repeater Duplexer

Onty hand tools are necessary to
assemble Kits!

Send your order to: Distributor:
TUFTS RADIO, 386 Main 3t.,
Medford, Mass. 02155. Phane (617)
395-8280.

[Prices F.O.B. Medtord, Mass. All units can be
shipped U.P5-C.0.D. orders require $50

deposit. —Mass, residents add 5% sales tax.}
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e ONLY TOP QUALITY MATERIALS.

H@me/éxg

(1) Advertising must pertain to prodocts and
services which are related to amateur radio.

{2y The Ham-Ad rate ie &0 cents per word,
5peC|aI rate of 20 cents per word wil apply to
advertising which, in our judgment, iz obviously
nost-commercial in nature.

{3) Remittance in full must accompany copy since
Ham-Ads are not carried on our books. No cash or
contract discount or agracy  commission will be
atlowed,

(4) Closing date for Ham-Ads is the 20th ot the
second month preceding publication date. No cancel-
]fhom or changes will he accepted after this closing
«late,

{3} No Ham Ad may use more than 1040 words. No
advertiser reay use more than two ads in one issue,

{6) New “commercral'’ advertisers must submit a

production sample of thelr produect (which will be
returnsd) and furnish a statement in writing that they
will cesprmd apptoptiately ta costomer cosoplainte and
will stand by and support all claims and specifications
mentioned in their advertising, before their ad can
appear,
The publishers of Q8T are wnable to vouch for the
integrity or for the prade oo chatacter of the products
or services advertised except those obviously com-
mereial in character.

Clubs/Hamfests

QCWA  Quarter Century Wireless, Assuciatmn Is an
international non-profit organization tounded 1947,
Any Amateur Radio Operator licensed 25 ar nore
years i5 eligible For membership. Members recelve a
rrembership call book and guarterly news. writa for
information. Q.C.W.A. Ing., 2012 Rockingham St.,
Melean VA 22101,

PROFESSIONAL W mperamrs, vetired ar active,
cammercial, military, gov't, police, etl:, invited to join
Society of Wiretess ploneers — WIGAG/S Bax 530,
Santa Rosa CA 95402,

FREE sample copy Long Island DX Assn, bullatin.
Latest DX news. Busingss size $.as.e. tn the L.). DX
AsEn,, P. O Box 73, Westbury NY 11590

EDITING a slub paper? Meed public relations help?
vou should helong to the Armateur Radio News
Saryice, Fot intormation write: Doaris Dennstasdt,

WAZHEN, 303 M. Hammonds Ferry Rd., Linthicum
Heights MD 21090,
ROCHESIER Hamfest 1977 & NY State ARRL

anvention i May 20-22. Namas adgded to malling list
ot Information -~ write: Rochaster Hamfest, Sox
1388, Rochester NV 14603,

HAZEL Park [Detroit) Amateur Flaqin Club 1 nh
annual swap and shop. December 5, 1974, $:00
to 3:00 P.M, Hazel Park High Sthoal, Hazel Pnrk Mt
Admnsslon still $1. Plenty ot free parking 52 5lmp|nx
k-in. Limited free space avea for those who bring
their own tables. Food. Reserved table space S0c per
toot. S.a.52, tor details. WBSS¥O, K.M. Spahy, 41432
Saal Rd., 3terling Hts MI 48078.

Q5L Cards

TRAVEL-PAK Q5L Kit — Send call and 25¢; recelve
your call sample kit In return, Samen, Box 203,
Wynantskill NY 12198,

RELUXE 2515, Samples 25¢, Fetly, W2HAZ, P.O.
Box 5237, Frenton NJ OBG38.

DONTT buy 61 cards until you see my free samples.
FFast service, econamical prices. Little Print Shop, Box
9848, Austlee TX 78766,

rFals — Variety, value, guality, custom. Samples and
.ﬂatalc;q Z5¢. A|kanprlnt Bax 3494, Scotisdate AZ

(int.s catalog. Samples 35¢. Hltz Print Shop, 5810
[Ietroit Ave., Cleveland OH 44102,

DISPLAY and protect your QSL's with 20 frame
plastic holders, Seven tor %3.00 prepaid, TEPABCL,
Box 1987, Gallatin TR 370

G5Ls, Second to none. Sarne day service, Samples 50
cants, Inciude vour call for free decal. Ray, K7HLR
Box 331, Clearfield, Litah 84015,

Q5L's, Amatenr Radlo c,ommemuratlve Cup, Stein,
Plate, Belt Buckis, Key ¢ hain, Ladlgs Pendant, free
catalog, Rusprint, Box 7578, Kansas Clty MO 64116,

L5Ls “Brownie™ W2CH, 30354 Lehigh, Ailentown
PR 18103, Samples with catalog 50¢.,

@nl.  Cards -- Something complatel
Nothlng aven ¢lose ta it on the market'
WSUTT; Box 1171¢; Gartand TX 750

FREE Samples — Stamp appreciated.
fonte Cario Dr., Pltisburgh PA 15239,

CUSTOM Q5L's 36 page catalog! 100 iflustrations.
card and ink samples. Twenty sampla QSis, S0¢
zl:ggnaltson's .2, 1 Box 141A, Mt. Upion, New York

ditferent!
amplas: 25

Samncards, 48

QASLsz?? "Aamerica’s Finest!!! “Samaples $]. Religious
:{-ﬂl. tl:\ezd‘;mtlbla). Sakkers, WBDET), Box 218, Halland

QUALITY @SLs, Samples 35c,
Wiltow, Chippewa Falls Wi 64 729
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MONOLITHIG
CRYSTAL
FILTERS

for a professional
NBFM rig

Building or modifying your FM Big?
We've got the highly selective,
state-of-the-art monolithic and
tandem manolithic crystai filters
you need,

1 Qver 40 Stock Models

W Center Frequency: 10.7 and
21.4 MHz

N & dB Bandwidth: 13, 15, and
30 kHz

B Two, Four, Six, and Eight Poles

B And introducing 10.7 and 21.4 MHz
monolithic crystal discriminators.

tdonclithic crystal filters are smaller,
simpler, and less expensive than
old-fashioned discrete-element
{lattice} crvstal filters. Qur wide
selection lets you choose just what
you need.

Write for data sheets and amateur
net price list.

The Standard in monolithic crystal filters.

* COILKITS %

We Have Aimost All Coils For

Ham Gear in ARRL Handbook
POSTPAID

* Balun For Tran.smafch — Handbook, p. 585

1kw $11.00

................... verer. §13.5D
%2 M FM Transmitter- Receiver, L, L1.5,

RFCI 8, L1-5, RFC1,2, 21 - Handbook, . 447,

* Uliramoumameer
AST, Apr. 75 p. 28....

» Transmatch QRP,
350

I Handbnok, p.

o i e s $ 6,00
Preseleclor BO ToidMLI- 20 Handbouk,
[ T viiess ST5.00
* Mavﬂ 40 Transceiver Ll 17 QST June 75 p.
........................ cirseinaseo., 514,58

SEND 5.A.$.E. FOR LIST 2A-COIL KITS
Coil Winding Quick Quotes Stock Ceils

«® CappriL Comn Core. «

POULTNEY, VT 05764 $02-287-4055
WE LIKE YO WIND COILE=TRY US
LK QILI =T




.80
11 50

518 wave
1/4 wave

Larsen Antennas

Larsen Antennas to fit Any Mabrle Unit

5/8 wave ~ 838,50
T4 wave — §18.50

1 3/8" single hole mount

Magnetic Mount or Gutter Clamp
bpecity, 2 meters, 220, 450,

TUFTS

Radic Electronics

384 Main 5%., Medford, MA 02113
Phone: $17-395-8280

NEW ENGLAND'S
FRIENDLIEST HAM

Madel 310001
Standard ey,
nickel plated hard-
ware, no switch —

$6.65

Model 310-003:

Standard Key,

nickel plated hard-

ware, with switch
5

Modet  320-001:
Srendard Heavy
Duty Key with
nickel plated hard-
ware, no switch —
$8.20.

Model J320-003:
Same as -001 ex-
cept with switch ~
£9.35,

Modet SSK -1
Code practice set
with key

$18.50

310-003

Lim,

I STORE
[mnmmmnj Open 9 AM to @ PM  ZZ0
I Mon, — Sat.

UHF Rf CONNECTORS

CERIS

Low loss R-F connectors for Amateurs. Citizens Band
dnd laboratary use  Silver plated for tugh RF candue-

tivty.

A PL.2ea Coaxial Plug . _............. 3 40

B S0-239 Craxial Receplacle .. ....... 6f

1 M- 359 Cudxial Right Aagle Adapter .. 229

0 PL2WR Coaxial lunenar ..o Ll 1.3

E U(, 178U Adaprer for R3S )
Doubte Male Plug . 1.60

160-10AT SUPEATUNERTM
Want an antenna tuner to mateh everything
betwean 160 and 10 thraugh balanced Jine,
coax line snd random line, pump out the
full legal {imit and jook and sound good
daing it? SupertunerTM js the ane for you

at just $128.50
160-10AT-3K SUPER SUPERTUNERTM
Designed and engineered to be compat|ble
with the full-power highly efficient modarn
amplifiers now svailahle to the amateur. in
our opinion the finest tuner on the rmarket
today, $229.50

80-10AT SKYMATCHERTM
Here’s an antenna tuner for B0 through 10
meters, handles full legal power and maiches

See the September issue of 73 ragazine for our

your 52 ohm transceiver 10 a random wire

el

TEN-TEC

v

Eo DRAKE B

SSR-1
Communications
Recaiver

®SYNTHESIZED ® GENERAL COVERAGE

S LOW COST ®ALL SOLIDSTATE ®#BUILT-IN AC
POWER SUIPPLY ® SELECTABLE SIDEBANDS

®EXCELLENT PERFORMANCE

PRELIMINARY SPECIFICATIONS: » Covarage: 500 kHz ta
30 MMz » Froquency can ba read accurately to batter than
5 kHr o Sansitivity typically .5 microvoits for 10 dB S+N/N
S5B and hetler than 2 microvalis for 10 dB S+N/N AM
+ Selectable sidebands s Built-in power supply: 117/234
VAL = 20% » |1 the AC power scurce fails the unit switches
automatically to an internal batlery pack which usas eight
O-cells (not supplied) ¢ For reduced current drain an 0C
aperation 1he dizls do not light up unless a red pushbution
an the front panel is depressed.

The periormance, wersattity, size and low cast of the
8SR.-1 make it idesl for use as a gfand-by amaleur or
navice-amateur receiver, short wave receiver, CH monitor
receiver. i general purpose lahoratory fecewer,

MAY BE ELIMINATED

TV Vst FILTERS

Nt faur pi $eeclions (ar share cul off 1nd to atrensate
e narmanica falling In anv TV chaany! and the FM hand

[ERYIY
TV-52004P STe TV-3300-LP
tated 1000 walls Inpyt, 200 1000 watts mas. bolow 30
MHz. Altenuatian belter

walle on 6 metars. S0-239
cahnattors bullt-in.$19,95 then 8¢ dB abova 41 MHz.

T421P 319,05
B SESTL S TU30DHP High Pass Fiter

and sxtrempely high attenua.
ten in ali TV chapnels tor
¢imizens Hand and ather
iransmitters 30 MH2 and
lower, Rated 100 walts wpul.
HO-239 connecton buillin.

prowdes moia thas 40 dB 2t
renuation at 52 MHz ant \ower
Peolects the ¥V set from ama-
teur transmillers & thru 180

metars % 9.95

e il S

siicco M PREAMPLIFIERS

ALL BAND PREAMPLIFIERS

= § THAU 160 METERS
= TWO MDDELS AVAILABLE

+ RECOMMENDED FOR
RECEIVER USE ONLY

+ {HCLUDES POWER SUPPLY
MODEL PLF employ: « dual gete FET providing noise
fiqures of 1.5 %0 3.4 db., depending upen the band.
The weak signal performance of most receivers as well
as imoge and spurious_rejection are greatly improved.
Qverall gain is in excess of 20 db, Panel confains
switching that transters the antenna directly to the re-
ceiver or 1o the Preamp.

Medel PLF 117V AC, 60 Hz. Wired & Tested  $44.00

MODEL PCLP is identical in oll raspects 1o the PLP ex-
¢gpt that two nuvistars are wsed instead of the FET

Model PCLP 117V AL, 40 Mz, Wired & tested  $39.00

[ IOt e

FREE Surprise Gift With Every Order

Mastercharge and BankAmericard
Orders over $1000,00 may cdeduct 5% Add

accepted on non- dlscounted orders
$2.00 for shipping and handling on all orders

e e e e ek e s e ]

complete catalog. antenna. 80-10AT is yours for only  $59.50 Price; $350.00
Crystals
_ ‘nm nR Make/Model Xmit Freq. Rec. Freq.
$4.50 each — LIFETIME GUARANTEE
Standard lcom Heathkit Ken Clegg
Regency Wilson VYHF Eng Drake  And Others
Please enclose $2.00 for shipping with your order.
WY WASIe WALLST i vowee beprog 2o o Wiie
w S¥WHK-1 crmbimation jwwar fowrar

and SWR bridga will lell vov so-Fuu
wrad forward avd reflested power
alynltaneaualy, p lo 10/ watty 1K
el 141t ynfinily VSWE E 3 Sta 150
\«ll

Cot it all lunad up? krep 1t thatt
way wilh SWR. Yoy ean Inave 1L
+ight In vour autenou cimult,

&

SWR- | guards ngainst pawer loss
o 321,93 ELECTRONICSE

Whe engineering

The Atlas 210x%/215x

® 5olid state SSB/CW transceivers
® 200 watts P.E,P, inout

!
|
|
|
f : ¥
[ Mail your order to Distributor: TUFTS RADIO, 384 Main 5., Medford, | g h\p fransmitter tuning
* * ® The ultimate id sensitivity, selectivity, and
I Mass. 02155. Phone (617) 395-8280. | .overload immunity.
. Plus extended frequency coverage far
] PLEASE SEND ME: } MARS capcilration when used with 10x
i crystal ascillator.
I 210 5
I Name Address Mor216x ... ... ... .. .. - 5649,
x 210
PN . [ Rifgn 2t i b blanker " g5
! ity State Zip | Poreanio AG Suppty 110/330v .\ § 95,
f N ' Plug-in Mobile kit ., ........ CoailS 44
tPrires T O 8 Mediord Mass Altunils can be shipped U.P 5§ Mass residents add 5% salas tax 1| 10% Ose. less crystals . . ... e S .
o . a o n - . a e - S Ayptnthor 1QTR 109



GLB PUTS
THE ENTIRE
2M.EM.BAND

INTHE PALM
OF YOURHAND!

it had to happen. A tiny frequency syn-
thesizer for your favorite two meter
hand-held rig is finally here, and it had to
come from GLB Electronics, the pioneer
in Amateur Radio Channelizers.

The amazing GL.B 200 gives your hand-
held complete two-meter coverage from
14610 147.985 Mhz. in 5 Khz. steps, with
built in repeater offset, both pius and
minus 800 Khz! The 200% the ultimate in
operating convenience, with an incredibly
low current drain of just 3.5 Ma. in
receive mode, That'’s less than the current
drain of most touch tone pads.

Your new GLB 200 will operate with any
hand-held transceiver, with spurious out~
puts over 80 DB down! Space does not
allow us to show complete specs. here,
but we're proud of them. Write us for
more information, or to order your GLB
200. You want uniimited flexibility with
your hand-held two meter transceiver,
and GLB wants to hand it {o you.
The all new siate of the art GLB 200.
Completely wired and tested, no other
options required, just $259.95.

We welcome Master Charge or
BankAmericard.

GLB ELECTRONICS

60 Autumnwood Dr., Buffalo, N.Y. 14227

"INSTA-GRESS"*

SHOWS THE WAY

$498

U 5 A &
Canada

398

Elsawhere

CONCISE - ACCURATE - EASY TC USE

& BAND WOAKEQ ALL STATES RECORD B0UK pontanngoumgue
UINSTA-GRESS™ inethad tor un-thadr ust! Shows mmute fy min
ote progress mada on each hand! States worked! States eonfwmad!
Statey needed! BSLs mussing! Mode of contact — ALL AT A GLANCE!
Averd repeated Log huntst DRDER NOW! KNUW at a gience whera
vau stand!

RICHARD NORLEY (WAICFT}

B.O. Box 543 52
Derry, N.H. 03038

184 05T

PICTURE Q5L cards of vour shack, etc. from vour
ﬂhotograph or art work, 500 — $14,00, 000 -
$19.25. Also unusual pon-picture designs. Generous
sample pack S0e, Half pound of s2mples 31.00.
Haums's, 4154 Fifth 51., Philadeiphla PA 191440,

JOEY Heatherton! Don't lose siesp over vour Q5L
cards. Mail them In reusabls, personalized Quick
Return Sovers. Now that we have your attantion,
werlte far prleas, samples, bonus offers, and mora, New
jarge size for Xeris and QSL Bureaus. Egis Mailars
.0, Box 4846, Poughkeapsie NY 12602,

General

CANADIAN_ Surplus Catalog and flvers $1. Etcox
Electronics, Box 741, Montreal Canada H3C 2v2.

MP2M-Land! Modern house overlookin otean,
wonstant seabreezs. Hygain quad 7 ft. $90 weakly.
Dae Beverstein, 60 amstéerdam. Toronto M4B 202
Tel, 416-755-2117.

RACAL panoramic analysar EHA-66  with manual
$150.; Gengral Radio frequency measuring squipment
1105-A with manual and connectors $250. All in good
condition, wlll ship coliect. Jacques Blais, VEZBWIK,
1698 9 Avenue, Charney, GUE. G6W 4H2 Canada.

WANTED Drake remote VFO RV-3 Must be In mint
condx — A Sturko VEBNS Box N2 Q%L Bureau Fi,
Smith NWT Canada XOL OPO,

JAMAICAN Ham Villa, & BR, Pool, staff, antennas
WEBIHQI, 6418 Vernon Ava., Minneapolls MN 55436,

CASH paid for your unused tubes vacuum varlables
and good ham and commaercial equipment. Send list to
Barry Electronics, 512 Broadway, NY MY iodla.

CALL toli-fres {BOQ) 327-7798. Ask for Bob Hoffrnan
Jaro Electronics Corp.) Wea buy all types of tubes,
op prices paid for Vidrlan, Eimac, Amperex. Addrass:

412 27th Streat, QOriando FL 32806, In Florida call

collect (305) 843-9551.

SPIDERS for boomiless guads.
aluminum. Afl's Antennas, 1339 &
Street, Kennewick WA, 29336,

TRANSFORMERS rewound, Jess Price, W4CLJ, 507
Raebn, Orlando FL 32806,

NOVICES: Maed help for General or Agdvance Ticket?
Complete recordegd audio-visual theory instruction,
Easy, uo electronic hackground necessary. Write for
tree [niormation. Amateur Llicense [nstruction, PO
Box 6015, Norfolk VA 2350K.

WE buy elactron tubes, diades, transistors, integrated
circuits, semiconductors. Astral Electronics, 150 Miller
Strast — Elizabeth NJ 0207, (201) 354-2420,

MOBILE Ignitian Shield ing gives more range, no noise.
Kits and custom systems. Literature, Estes
Engineering, 930 Marina Dr., Port Angeles WA 98362,

TELETYPEWRITER parts, manvals, suppligs,
egui ment, Toroids, 5.a.5.9. for list. Typetronics, Box
4873, Fi, L.auderdale FL. 33310, WANYF, Buy parts,
lata machines,

Hetiare  welded
outh Washington

WANTED: An apportunity to quote your ham needs,
37 vears a ham gear dealer, Collins, Drake, Ten-Tec,
$wan, Kenwodd, Tempo, Regency, lcom, Hy-tGiain,
etc, Trages, terms, Request cataleg, Chuck, WILICG,
Electronic  Crstributors, 1960 Peck, Muskegon i
49441, 61R-726-31946.

HAM Hadlo Repair. Expert repair and alignment In
aur _new Lab. Prompt, reasonable. “Grid  Gridley,
W4GJQ, 3824 Malec cfrcle, Sarasota, Florlda 33581,

TEFLON Stock. WOTFY Frank Wirt. Alpha 1L 61413,

SERVICE by W9Y KA. Professional grada lab, FLC
commercial license, Amateur and commerclal S5B-FN
e ulpment, Hepairs, calibration, modifications,
consultation. Low overhead, reasonable vates, Write or
call Raobert J, Orvwin, Communications Englnear, PO,
Box 1032, La Grange Park IL 60625, (312 352-2333.

W2OMNV ~- Wants your tubas « Wil pay highest prices -
(201}-279.7528.

RUBBER stamps $2.50 Includes gostaga. N.J residents
add tax._Clinton Hoar, W2L/DO, 32 Cumberland Ava.,
Verona NJ 07044,

WANTED: Car telephonas and moblie telephone narts.r

tieads, cables e&ic. Greg Hyman, 87 Y

Yonkers, NY 10701, 914-476-4330,

COLLINS 3041, Moslgy TA-33, CDE Rotor, Rohn
72 crank-up; all for $950; WAZFFE, J1 Winchaster
Cval, New é’ochelle, MY 10805, 914.633-9199.

SELLING — Drake TR-3, RV-3, AC-3, Dtfers? Dennis
Quinn, 450 M. Granada, Tucson, A2 85705,

ARTS Natlonal Emergency and Traffic Fraguency
7103 KHz monitgred daily 1300Z j0 1900Z. Call CQ
ARTS an frequency and a wmanitoring station will
answer and move off frequency with you and take
your' traffic. Al amateurs weicome. Amateur Radio
Telegraph Sociaty, 2730 Sbuth Tabor Awve., Silver
City, NM 88061

LIRAKE - T4B reciter $195. Swan TW28 $1a5, Galaxy
aT550 wiac console $375. Dummy load oll filled 52
ohm good to 500w Pep 310, Johnson kw Matchbox
whwr 5175, W2FNT, 18 HMillcrast Ter, Lindan MJ
01036, 201-486-691 7,

SCHOOL Amateur Radio Ctub desperately needs used
3\1&“ any condition, will reparr. Also Farts, test gear.
Illpnay shippinﬂ or will pickup, Daniet Hoyt, Téacher
hysi Hall High $School, Wast Hartford CT

ankers Ave.,

of Gy
0erl17,

CURTIS EX39 Electronic Kewer and FY( paddle
$1l00, Clarke Greene, 187 Stafford Awve., Faorestville,
CONN 06010,

HEATH HW202 with =ta%, 04/64, 19/79, 28/88,
34794, 52752, 94/94 170, with mounting hardware.
Jim McGivern, WATQZH, 56 Craigemars Circle, Avon
CT 06001, Tel 673-9329.

WANTED ~ Eico VPO 7832, WNBNEY, 1132 w. 124
St., 05 Angelas CA 90044, .

GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

Two Elemenis %129
Exfra Elemenis $90

/}’ Priceis
F.0.B. Transcona

INCLUDES U.5.
Customs Duly

KIT COMPLETE
WITH

AN | o SPIDER
| \ « ARMS
o WIRE
o BALUNKIT
« BOOM WHERE
NEEDED

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now - a third
and fourth may be added later with
little effort.

Get a maximum structural strength
with low welght, using our “Tride-
tic” arms.

GEM QUAD PRODUCTS

Transcona, Manitoba, Canada R2C 275
Box 53 Telephone (204) 866-3338

We're Fighting
Inflation

No Price Rise
for ’'76 j

FOR FREQUENCY STABILITY

Depend on JAN Crystals. Qur [arge stock of quartz
¢rystal matenals and components assures Fast
Delrvery from ust

CRYSTAL SPECIALS
Frequency Standards
100 KHzHC W3/ . .. . e $4.50
1000 KHZ(HMC 8/ ... ... .. .. 450
Almost alt GB sets, TRorRec .. .. ... . . 5240
{CB Synthesizer Crystal on request)

AmateurBandinFT.243 ., ... ... @a, $1.50
......... cova . MS5.00

a0.Meter . . ... $3.00 (160-meter not avail}

For 18t class manl, add 20° per crvstal, For Airmail,
add 25°. Send check or money order. No dealers,
please.




The Drake SSR-1

provides real

'PORTABILITY

and |

RSATILITY

ina
general coverage
SWreceiver...

Compare these features
with any other general
coverage SW receiver:

e Complete general coverage
operation from 500 kHz to 30 MHzx
with synthesizer circuitry. No
range crystals to buy. Dial
calibration accuracy within 5 kHz
at all frequencies

& Built-in telescoping antenna with
provision for external antenna.

& Built-in ac power supply. Provision
for internal "D cell batteries in
built-in battery holder. Receiver
automatically switches to batteries
if ac power fails.

® Product detector for ssb/c
reception. '

e Clarifier for extra fine ssbicw
tuning.

® 100% solid state. Dc power cord
available for external 12V dc
operation from auto or boat.

i DHRAKE GO

® Buiti-in loud speaker. Drake HS-1
cushioned, impedance-matched
headphones also now available

For more information on this and other for SSR-1

fine Drake products, please contact:

R. L. DRAKE COMPANY @ | DRAKE ®

540 Richard Street, Miamisburg, Ohio 45342 @ Phone (513) 866-2421 @ Telex 288-017

® Small size: 13" wide, 11" deep, 5.5"
high (33 x 28 x 14 cm). Weight 14
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AL, ACNOES THE DOUNTRY

HEATH 3B-303 with ¢w and a-m ﬂlters and SB-600
speaker. Al mint condltion - $285, plus shipping.
WB8LIZS, 1331 Falcon, Dearborn, fich, 28124,

ANTED: Radlos, parts, books, magazines of the
é?%‘;i' WEME, 4178 Chasin =f., oOceanside, CA.,

RADIO Museum now onpen. Free admission. 15,000
pieces of egquipment from 1850 telegraph instrumants
to amateur and cammarcial transmitiers of the 1920,
amateur  station W2AN. Write for Information:
Antique Wireless Axssn. Main st., Holcomb, NY 14469,

FIOTOROLA HTZ20, MT200, Pagebox, ett, Service
and modificatlons tertormed at reasonable rates,
Hatfleld, WAAFRY {804) 272-8403 avenings.

DESK, console cabinet for your equipment, Build your
own. Design drawlngs and photographs, $4.75. Bill
Morns, WASRSC, 11, Lubbock TX 79408,

1O Books catalogs pror 1930 list $1. Emporium,
me @406 Dallas TX 75219,

TOROIODS —~ Five B&mHy for sd 50 PP, M.
fuchanan P. Q. Box 74 anuet [ 073,

P. Q. Box

VERY interasting! Next 4 blg Kssues $1. Ham Trader
“rellow Sheets, Sycamore {1 &

WBME still locking tor R-390A parts. Bok Herbig,
2178 Chasin St., Oceansidg CA 92054,

KEYBOARDS, tor your microcomputer. | have a taw ’

of these few units lett, $eF' Advertisemert in QST
March 1976, Page 108, G. J. Layion, $80-2 Fond View
Hyts. Fachester MY 146 12

WiLL PAY 3100, for any Atwater Kent “breadboard™
radio for my private ¢ollection. Parsons, 22 Forest St.,
Branford CT 06408, Tel, 203-488-4267,

|All dimensiens ininchest Indtana Gen. Corp. priducis,
Order 1 ea. or any combination of 6 Q-1
heads/baluns, $6.00 including handling &
Postage.

PERMAG CORP.,
Jamaica, N.Y. 11418

Enclosad is 56 O check U money
arder for the following

Box 300-F,

LAL1BRAFION X repalr a1l veceivers, transmitter, test
Set of 6 Q-1 Beads/Baluns, squipme DCS, LD Schuvier Avenur No. Arlington
3 {-hole beads J n?n‘w 201-‘)93-4?56. .

o 1B . WP e 5 Es S
- z, used, test o ea. pustpa .

200 100 250 Taylor, Box 7324, Shawnee Misslon Kansas 66207,
250 078 312 WILL pay $150 tor Heath %B8-401. Eill Downs
267 147 562 NA, 4805 Sulllvan  Wichita K5 67204

P 316-838-8385,
3 2-hole baluns F0OR SALE: Swan Cygnet 3003 with 55168, Slinky
OD/W 1D H dipale, Used anly 40 hgurs. Best nffer. Eloh Tataronis
525 150 565 41 Hawthorne Ave., Methuen MA D184

250 DBO AT1 LU(iJKINCti for usedt qt:a{r:ﬂ alugters l& Secl'leﬁs hasHkhe
equipment vau want a e TIg prices, Call our Ham
2560 050 250 Genr Hotling: Bl7-836-#777 weakdays 9-5. SASE

brings weekly list. Box 73, Boston Mass. (2218

{mailed F rlday).

CDLLINS 628-1_absolute mint condltion,
expart. $800. Steve Kirschner &17-536-065
Cammonwealth Ave, No. 8, Boston Mass. 0?215.

WHNTED: Tower B0° tilt
WZUGM, 1% [+1
201—‘?6/ G123,

WANTED: 558 transmitter, receiver, (or transeeiver),
amplifier, Can be in nun-workln%cnndltinn, W. Miltar,
505 Roxbury, Ft. Wayne [N 46307,

uked for
471

plus,

crank up,
Demarast,

Closter,  MJ

OwRF.
624,

Name

Address

Gity State Zip
1 1 1 1 8 B 1 7 | ]|

The BRIMSTONE 144
12vde. Synthesized. Full coverage plus MARS.
142.0 to 149.99 Mhz in 5 Khz steps. independant
transmit and receive trequency selection. Repeater
or Simplex sei. switch. Signal strength/relative

autput meter. 25 WATTS QUTPUT. True FM speech
processed audio. Deviation adjustable - 0 to
20 Khz. Easy to read back lit front panel. Tough

viny! covered cabinet. Mic. & mobile mount in-

tluded. 9-1/27 & 10-1/8" x 3-1/4". Optional plug-

in modules. Two Year Factory Warranty.
BRIMSTONE 144 TRANSCEIVER.... 3650.00
w/SUPER SELECTIVE RECIEVER .. add 30.00
142.00 to 149,99 Mhz ext. range. . ..
Touch-Tane interface
Dial Tone (specify freq.}.........-
Sub-Audible Tone {specity freq.)..... 39.
Tane Burst 1800 to 2400 Hz ....... 39.95

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone {414) 442-4200

\----------_'-

Branch Stores in- Ieueland,ﬂhio & Orlando, Fla.

5T

CALCULATORS — T.l., H.P., Novus, and corvus,
Discount prices. Jerry Mlel. 3395 3, Higuera No. 48,
San L.uis QOblspo CA 93401

HIGHEST prices paid for power tubses, 6137, 4907
and related ground and aircraft radin uqulpmﬂnt. Call
station collect ask far Ted, W2KUW or Steve at Damas
Communication Systems. 201-098-4246.

SIMPSON 2600 Calibrator. Excellent eondition. For
gallg.a\g'ZHBR, M. Vogel, 757 East 79th St., Bklyn MY

57’5 complets from Bec, 1915-1952, each year
bound separately In custom hard bound bindings. No
whatocopies, original editlens tn superh condition. Ot
the Z% or 50 known early sets, ihls is amunq the finest,
hinding alohe cost aver 5600, lgping arranued
anywhere, FOB MJ, Best affer m‘er $2,500., WAVCPR,

LOLLING, J958 No. 187 w/? filters $300,, 7544 No.

3263 w;”’ filters for 75A4, 2.1 345, .6 ‘5?0.. Plus
F455Y1W2 $40., F455C12 $3ﬂ . Two F250A20 $25.
FOB NI WAZvCh,

!‘L&E’FLON Stock, s.a.se. WITFY, Frank Wirt, Alpha

WANTED: Pre-1928 ST magazines. WO6RVE, 529
Kevin Way, Placentia CA 92670,

RUBBER Stamp, Name/call/QTH $2.50 ppd. (CA
Eesl%gzrl!tggdd tax} LWM Press, Box 22161, San Diego,

STAINLESS and galvanized steel antenna guy wire nur
;ﬁe{:lality Wilcox £lectronics, Box 1331, S.L.C., UT

WHOLESALE Prices On Antenna  5pecialists,
hosley, Hy-ain, Regency, Tempo products. 5.a.5.e,
lnrmgs guotation. Taled Electranics Pine Tree Hill
fHoad, Newtown, CT 08470,

ICOM, Swan, KLM fm amps, CushCraft and Larsen.
call or write WANGS, Boh Smith Electronics, 1226

oth  Ava. North, Fort Dodge (A 50501,
4154.1?6 3486,

STANDARLD RPT-1 Repeater with Hal I1ID-1 and
Wacom Products dupiexer. NMow on 145.25/.85 and in
werfect working com:htuon. will ship postpaid. $1,000
KEZCO 214-368-6258.

WANTED Colling 5151 and 2 kW Pep linear amplitier
in goad used condition. Send details to W"TPN 3703
washmnton Ave.; Pascagouia MS 39567

AL ITY Rubber Stamp wath your esll, nama
address and zip. 4 lines anly 2,00 £pd. Fast servicel
ch;-T:I WN7DGE, Box 1251, Ggden UT 84402,

MOBILE CIps.
s for info on shielded ignition systems, Summit
t—nter%:rises, 20 Eider $Street, Yarmouthpori, MA

Tirgd ot ignition noise? Please send

WIRE TUNERS

IMPROVED
Random Wire Antenna Tuners

Continuous frequency coverage with long or
short wires. Excellent for MARS apera-
tion. Choice of configuration for wide
range impedance matching capahility, pius
karmonic suppression. Tums counting dial
on rotaty inducter for perfect match and
exact resetability,. Runs cold at 1500
watts ouipul power. Five years of proven
sliccess.

CONTINUOUS COVERAGE

PERFECT MATCH (1:1 SWR)

IDEAL FOR MARINE OR
PORTABLE

® COMPACT, 5" x 614" x 10"
@ FULL YEAR GUARANTEE

SOLD FACTORY DIRECT ONLY TO
GIVE YOU FULL VALUE.

Pricas F.Q.B. factery.
Standord:  3.0-30.0 Mhz ..
Wide Range: 1.7-30.0 Mhx ..

Wé's add state snoles

Send <check or
manay ordar {$15.00 deposit on C.0O.D."s] to:

ton.

PRODUCTS COMPANY

1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791

Tai: (213] 331-2430

L N e L

Home _
training in

AMATEUR
RADIO

NRT, leader in Communications,
Television, Electronics and TV-
Hadic home training, now offers the
firgt in Amatenr Radip courses, de-
signed to prepare you for the FOC
Amatenar License you want or need.

Don't lose your favorite frequency

The FCC hag said “sither-or” on -
licenging, but to pass Advanced and
Eatra Class exams, syou need the
tachnical guidance ax offered by NRI.
NRI Advanced Amateur Radio is for
the ham who already has a (General,
Conditional or Tech Class ticket.
Basic Amateur Radio is for the be-
ginner and includes transmitter,
3-band receiver, code practice equip-
ment, Three training plans offered.
CGet all the facts. Mail coupon. Ne
ubligation, No salesman will call on
you. NATIONAL RADIO
INSTITUTE, Washington,
D.C. 20018.

veesnsecress MAIL NOW crorvannones

NATIONAL RADIO INSTITUTE 50-106
Washington, D.C. 20016

Plaagse send me information on Amateur Radio
training.

HName Age
Address

City, Gtate, Zip.

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

IR R RN R Y XY
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REPEATER - MOME
® Hams take “ﬂ.l -
,.‘,r't" m"ﬂﬂ‘,':;‘z’l-‘z..orr'cz
- Z}k- K‘qcl.oRy
INFe
. T Shigy
IT°% REVOLUTIONARY!
TOUCH TONE
ENCODER KIT*

BUY 'EM SEPARATELY
10MI383  PC. Moard

BN
s i 1‘3’“ ! T
TEST 'EM YOURSELF N SAVE?

throughout the United States hbuy
from various factorias . . . their over-
runs in barrels. Poly Pak has done
the same. Therefore you are getting
the same type of material as the
RE. TESTERS Dol

BARRELKIT I3
LNAL14B/924
SWITCHING DIODES

1 g
100 for $1.98
Cat.Ne10M 2515

BARREL KIT {14
PRECISION RESISTORS

100'S OF BARREI.S PURCHASED‘

For the fivst time anywhers, Poly Pak
merchandisers introduce a new way
In buying the economical way, Raw
stock from the “barrel”. Remember
the “good ole days”T They're back
again, The same way merchandisers

BARREL KIT 21 %

SN740d DIP IC'S

75 for $1.98 0
Cat.10M 2413  Untented,

TBARKEL KiT i7

VOLUME CONTROL
BONANZA! o

40 for T
$1.98 0,350 %,

Cat.No 1OM2421

BARREL KIT #20 it
NG LEAD D

ity tecs ~| TRANSISTORS
150 for -5 100 f

$1.98 U : ar

" $1.98 0
Gak1OMZ598 100 % good Cat.Na.10MzZe03
BARREL KIT {31 BARREL KIT 431
1

1 AMP UBULLETT®
;‘E‘;‘;‘f’agg an RECTIFIERS Unteated,

100 for $1.98

[ cat NexOM2808

LARM, Zemeter and H-moter muntear radin operators,
it ynnr i@ 1= mublle, cuovert it sasily to n mobile
telaphone statlon and auntact pour home, shop, schoal,
fuctory TTE-100 toush tone encoder hit. Kit includes:
Chotaerios touch tone ped, Motoralz MC14£iu chip,
trimpat, resistors, rener, dingram, and G-In pe board.
Eleptricnl apeea; 12-18 valts, & wmile imas), 4 volbs
Bl putpet.  * Leas L.MO eryatpl, Gat. No. LOR3IEE

BARREL KiT 14 ] Cat. Na.

10M 3149
“4000" RECTIFIERS T

100 for $1.98

TatNe.i0M2417 [7]
Untested.) _ . Digatal
BARREL KIT f19% - .
ight, LED, hullt-in e
L] d 1 fe DIFFED MYLARS filter, with a MMSEIRL mul-
aes g ke 60 for ti-funetion slurm chip,
200 for I $1.58 U e L
L ¥ mndula, Hax all necas-
$1.98 “ Anry  iscrete cnmponents
Mo, 10M 2428 cat.Nu.luM259710n% puud maanted wn foadyle by faca

tn pequire onfv A

BI‘..“"'EIIE:'“T 429 BARREL XIT 4x o &Witchew, bright.
ED

TRANSISTORS

PREFORM aenn "l vuitngs dhvder
100 for 4

HESISTORS . 12«16 valt e~
s b transfurmer, AC line
/i 250 for $1.980
$1.98 O matdatea, 0 54.
Cat.No 10M2604

eord and cere, Makes esai-
[Cat. Mo LOM 2508 100 % guod
BARREL Wit £330 ’
BY

Huiltein  atarm  and  eadin
oHtimt!  switeh  functions:
Serands, Klaap timar Gy to
2ZN30%% HO g&“g‘é\l&‘l‘T¢#5'
[»] TCHES
TRANSISTORS
30 for

1 hoyr, .f—‘hit 2et, Snaoze
,‘!‘ﬂ
$1.980 P

alari :-]igph_r ‘tells  you
Ne 1002726 L00 % giod

Bt cptrnen

Beecription
Touch Tone Pad 54.50
MC14320 Chip 10.%0

DIGITAL CLOCK

MODULE
WITH
BUILT-IN
“CHIP?

BARREL KiT 22
Lm:nn or AMPS,

575 for @
tcalc-d SI 98

Cat.-No.10M 2416 (]

BARREL KIT f1%
POWER TAB
TRANSISTORS

40 for

$1.98 ':Jf
Cat. No, IOMIAZE Unteated)

BARREL KIT 72%
METAL CA

2.9%

hutore -,((ervd ias
we ki

l:-t Neo. 10M3411

s

ntestod

Alarer IN/OFE. Instruetion
and honkup diagrama,
Shpg. wi. T oza,

when snooze  alarm irig-
Rers), Alarmn dieplay (telln
you whead nlnroy trigpers),

& 3-5-¢ Bladars!
I 115 VAC

ct!
TRARSISTOR g 8 Semcight
) ] nnly - 11)1&” .3
ELECTROS | tine

. ¥atNe.10M2615 Cat. No 10M 2617

BARREL KIT ‘6K BARREL KIT 73
z WATTERS CAPACITOR SPECIA
100 for “}‘9’ 100 pes.

m]

ARREL KIT 561
Pog].vs'rvnznz cAP

M goud At No. TOM 2720

$1.980, 7, oo | F1-

All marked, Gat.No.10M2T35

L0 % good, Cat, LOM 2734

50 for $1.98 hv

[J tcatiomarsy

BARREL KIT 57&
1-WATT XENERS

BARREL KIT 87

100 for

NATIONAL IC BEONANZA MOLEX SOGK:E/E& ]

BARREL KIT 71186

200 for

Hew aovone edn afford these neat Muthn and Centanr
Fanz by Rotron, Used axtonslvely for hi-U eqpt heeoneg
of low-cost, dependoble vooling, as well ra fushing
wrnpubers,  power &lpphqs, allice  equigment,  light
projuctor, trunzmitbers, paenivess & more! Vielgha anly

Lelbk LOW NUOISE LEYEL!D Runodity & aroiature cesja.
rml motar. KELYERRINLE ATK FIsTW! Imp edum‘e pro-

HOBBY LEDS
100 for —%%40 for 9.,/)
u

tected, Stitahle fur — 40 to 4 | G0 F, snth

b VAC,

S

CRB'era  ATTENTION  For
vy UB ar Hew rigs |

TIRY ta 12¥DC converterd
Bmltin  wnleemutie RESET
clerait hrapkar. Pamerfal 5

Cat.No. 1OM 2660 Untestall
By (% ampa peak) mnkes
it ideal for SSB tigs, too!

5" 3 for $80.
2 g
Attractive wolnut Hke metul

¢ ICITIZENS BAND omie i
* 4

POWER SUPPLY "7 £

12 VDC @ 3 AMPS [N S

REGULATED, CONTINUQUS PUTY ;‘3* g};'“ﬂ‘;t?h:m many

CONVERTS GB, HAM RIGS TO HOME
COMPLETELY WIRED Cat. Ne. 1am3cEz

AURN rpem, 1A watkn, 18 amipa, Hi-impoct, ﬁamu: reinrds
ant polyenrhaiate e JpeIIm 1R o reirforeed phenofle
~uteixl block, Blow away high prices with our Muffin

and Centaur fansl Remaved from new squipment, Money
hack gunranive,

Cat. No. p

1AMILON “Muffin” 3-blade Shpg. wt.
10M3L0% “'Cantaur F2' 1% |be,
10M 3110 ““Cantaur” &-hiad:

FAIRCHILD, NATIONAL
VOLTAGE REGULATOR PANIC ¢

YOUR ® 1-AMP RATING
CHOICE v $ TO-220 or TO-3 CASES

# POSITIVE OR NEGATIVE
3 for  Cat. No. 10M3449 Posltlve Voltage®®  *< Stare voitoge and raue
$2.7% Lat. Moo 1OM3IZEC Negatlve Voltaga® ¥

$1.98 $1.980

Cat, No.10MILL4

$1 98 Untentnd, 51-98

I
[J€at.Ne. 10M2T32 10M 2859 Unteated

Sy

wivle wheh ondering,

Tl$

Type Sale 2 for
[IsNY493 2
] sMF988 s
[15N7496 B
LISNY42as 1,29

Type
L1 SN7400

ECC INDUSTRIAL SPEED CONTROL

Eepeat of a sellout! & $20 iem, made by HOC famous
for  semivundnetol designad and  bulld this spved
eutttrol foz XERS oztrola home, zhop snd industrial . 129
ligoting toa, ilated b 1390 watts, 4 sery elsbornte iy
cirtiuit far eontralling wuny clectrieal and elboteanis - By
deviens, Havlly ntrale zpeed.a af gisotrie driils, brmeh i.12
type matons, ele, Hutlt with hoavy dute aluminom - ;o2
ing. Compiete with egternal K0K pot, for tarlable
apued suntrol, and eories realsior, Heayy dity colored
witea for 11BVAU 80 cvcler, uid Ttem to be enftolled.
1 0f%2 wonnting stud, Duiperforms nus previons sell-
ont, With hookup disgrowu, Uske ny tenperature cod-
troller too, ¥1. ¥ Ib% Cat. No,10M 3382 U SKRI31%8
[ sNYs160

: 3 U SNTA163
|+ 7 4LED" tast feature / M;&'“ : {1 sNra1ga

3 lor $13.

3.25

[ER-1:C308 ]

Ll Shra17 CISN74182

[1SNT4154
LI SNT4isT

* Usos Encoder MOS ROM /

KEYBORRD
& ENGODER
KIT

AT LEFT
MEMORIES
° 2;:;2:9 Outputs — standard Ltomasie v

2102 3
Pe ASCHl 7 bits JiEJ Fiomans iioi ; ”
hoard plus strobe - . FiaM1ex 1103 : = 7

. T OMZL%S-A

Lewest price Reyboard ond Enender kit we've newn, g

Guberal pirpose ASCIL keybased for date termamal q HigMaiss-a

applicanons. Could he uzed far Ty, RITY. Uste traas. VWIRED

wixsion. Altrir and other Mim Camputers, wte, (it izes

ehey rotnres MON mameny iewing wnooded aotgata i}

to be Btrubed nut a8 esch ket 1s e wsd, Ulses

riouhle &ide pe boatd, Klectronie shift lock, aot avehori-

cul o hetHunrd. Keyswitrhes, une integral cysetmbly

not Individusl keva, Keybound; 63 hewa {49 encofed
vial, ehift and control, B inkerhal

leach side of bonrd, shift lock
rtions: Bev Hreal, Here Is, Hepoat.
T wdebitional I\mctmns {ean e asigned by usert.

Cat. do, LOMIZDE Hevboard & Encoder Kit . . $49.98
Cat. No. 10M %209 Keyhoard & Encodar Wired €9.95

(i 6NT4LYY
[1SN73LAL

ORDER BY
CAT. NO.
10M1983 &
TYPE. NO.

L} SNTAT2
[]SNTaY%
[RE L E]
1 SN7 485
L} SNTSHE
L.| SNTaHS

SN7 49y
i SNTA9L

<

1Yo2.4

Tarnms: Add postage Rated: net 30

Phone : Wakefield, Mass, {617) 245.5120

Retail: 15-18 Del Carmine 8t., Wakefield,
MINIMUM ORDER — %6.00

POLY PAKS "

P.O.BOX 942 M LYNNFIELD, MASS. 019

Eleetrieal specit soltoge ceduirements piis 5 volts nod
minge 1R volte, 200mw, hzwld\'c ar positive logw
cutpot, Jungwer aclectahle, o cofnevior, On tho
(8] buurli we have A NEW l\.i-ﬁ'HUAuIJ TEST FEATIRE

<o 7 LEDS! These Ltiba display vikualiv the ANCI(
eudn far the depredsed key. TTL ecompntthle, kit ine
cludes; 6 key keybyurd, b ooanl, HOM, 7 LEDs,
resiatars, capariiors, TUL {C'% ond BOCKETS W
tnch'de diagvar and wirng mltrm‘(r)ns ROM cude, Wt,
Wolha, SiEe everadl:s 150 %

(SN DR g
L hm ]
Send tor FREE

Fall-Winter
o CATALOG
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The
“STANDARD”
by Heights

- Light,
permanently
beautifu!
ALUMLINUM

i SIGNALS EARLIEST IN
§ AND LAST OUT.

ALUMINUM

* Self-Supporting

+ Easy to Assembie and Erect
All towers mounted on
hinged bases

¢ Complete Telescoping and
Fold-Over Series available

And now, with motorized options, you
can crank it up or down, or fold it
over, from the operating position in
the house.

Write tor 12 page brochure giving
dozens of combinations of heighi,
weight and wind load.

HEIGHTS

MANUFACTURING CO.

in Almont Heights Industrial Park Dept. Q
Almaont, Michigan 48003

168 05T

CIRCUIT Boards — Undrilled. Morse converter Oct.
Nov. Dec, 5T, MORSE/ASCI $15, ASCI/TY $10
pnst?aid USH. Send stamp for datails, Bart Kaelley,
2307 5. Clark Ave., Tempa FL 33809,

ATLAS, Motorola FM and ssh Marine Radlo. Mnturola
PAgers bought and sold, WBSBCO, Ralph Hic P.
Box 15633 Tulss OK 74112, 918-266-2525,

0O0-ft-Urselt DXpedition stay with ZF1S8; Spanish
Hay Reef Resort — Box 300, Grand Cayman Island,
Brit. West Indies.

WB2HAN wants vour Test Equipment. 609-654-¥446,

YAESL Equipment owners — present or prospectlve‘--
joln the flve-year-old 2000-member, 40-country,
international  Fox-Tango Club. Membaers
valuable monthiy Newsletter, money-saving purchasing
servica, technical committee consultation, free ads,

MNet, more. Back issues of Newsletter available
from 1972, To join, send $5. for calendar year
tncludes &k 1976 lssues of Newsletter) or 1.
creclitable towards dures, tor complets information
and sample Newslatter. Mlliton Lowens, WAAQGQ/4,
248 Lake Dora I:Iriue,w Paim BReach Fi. 33411,

TTY A T . (Ham Radio 8/76).
wlredftested 32 pd Elcard $4.75 pod, $.a.5.4, for
info. Nat Stlnnette E ectronics, Tavares, FL. 32778.
MUST Seli: Swan 500C. with both supplies. Super
mint mndltlon Less than 25 hours total operation.

WALIL, 8850 Chlmney Rock Ad., No. 40, Houston
Tx ::rmié 7134665-41

WANTED: Johnson VED for Viking {1, Johnson 250w
Matech-Box, ssh-xmbr adapter, Ranger i, manual for
Colling 79A-4 rocvr and  Ranger. WASJUL, &850
himney Recsk Rd., MNe. 40, Heuston TX 77086,
713-665-4134.

SYNTHESIZER problems etc? RE getting in on dc,
F'l T llnes & etc. Ervie rf fliters type 1202-052 100 MH:.
o 1O GHZ. 2 £or $3.95

plus .05, PEI Co,, Bax * .

Azun CARi702
SWAN; 200X Lnear Amnllfier, Mew in Sealed
Carton, $2%50. hussell 19680 Mountville Dr., Mapla
His OH 44137

NEED: for Arctic use 2 HW-12 or HW- 16 with
12 volt powey. Must be top shape, Thompson Hox
186, Gornam NH.

WANTED- 5B303, SH401, %3220, 503610, 2 —
HD1410's, Mike HQP21A Ham |1, WEUGM, 415
Demarest, Closter NJ 07624, 201-787.:0123,

WANTER: 70RE-24 VFQ tor Colling 758 -4, éatate nrlce
and condition. T, G. Syomela 2652 North
Springtleld QR 97477 Fhone $03-746-2231,

HT-200, unmodifled H23DEN-1110A, charger, case
and Ni-cad Gattery, all for 3150, WBEFXJ,
714-256-9576 (nites),

WANT Early Grebe recelvers, complete o1 not. Grebe
cabinets and parts tor 2ll modeis, and ¢12-18 plug-in
coils, Anything in any gond Elon acceptable.” C.
?Krg%%]2£gi5 \ialley Green Dir., Apt. 299, Lupurtlno

COLLINS: 758-1, 325-1, 516F-2, 31284, 301-] also
lahnsoh KW M'Rox/SWR  modeal  250-30-3,
Immaculate condition. Includes manuals and shipping.
Al for 31,250 or make offer on Individual items. A,
Malnhardt 8406 NwW 59 St., Tamarac FL 33321,

ANTER — Distributars for *'3rd Hand”"  Ywin ciips
with 3580 rntation; tighien any position — inquire on
cornpany statipnary — ANGCO P03, Box 1082 Benton
Harbor, M| 49022,

ABSOLUTELY mint Swan 500 plus 117XC supply,
used opnly 10 hours. Qriginal carton and manuals,
Shipfrelght cntlect, $395. P. Cardello, WA3KT., 2662
Primrase, York PA 17304,

HWLIQ1, HP23A, SBE0D, CW fliter, SWR Bridge Kayer,
mic. For Sale $450 or best atfer mint cand. Dx Salt
?15-8344,1%2 1532 Cherry La, Rydal PA 19045

5WAN l~M-2K (o8- Hy-gain c‘olllnaar
BAKWX 1349 Wesibrook, Qde: X
915-365-7 2ok

GENERATOR gasoline driven 4.7 jow wanted Plckup
W6 or W7 area. WhPZJ 4145941 031

FOR SALE Brand new Realisiic X160
communications rer;elver standard am sw, c

10 meters, 150 He. — 3¢ Me., BFO for S58, great tor
Novice's, will ship, $130 WA2DSS. Jos Glhiman 30
Well Dr. N. Bablon NY 11703,

WANTED:  MeElroy  automatic  key, FPre-1941,
KIkaK, 603 Thomas Way, Severna Park MD 21146,

FOR SALE: GPR-90 Recr $240; Ranger IF transm’r
4130; D-104 mike $20; Vanguard 2 m converter $2%5;
DX-20 wr VEQ $30; Tower w/ DG supply §33; {2] 2m
antannas $1%5 #a; r.tuc.k $10; drum phaoto drver $40;
Kowa/$ix cameta  $210. ﬁend cartified check or
maney qreier. . . add 5% tor shlpplnﬂ an{annas wlll be
shipped truck frelght collect willlam A&,
Nicewander, Route 2 Box 358, Waupaca wis 54981,
715-258-3424,

$160.
162

Thirteenth Edition

What Antenna’s
Best for YOU?

Dipole, long wire, vertical,
beam quad?

Is space a problem?

The thirteenth edition of the
Antenna Book is jam-packed
with ideas for antennas of all
types, for all bands.

More Quad information than
ever before. A whole chapter
on the construction of wire
antennas, with ideas you may
not have considered.

Get a copy of the ARRL An-
tenna Book and make use of
the latest in antenna informa-
tion and ideas.

$4 .00 U.S.A.

$4.50 Elsewhere

THE AMERICAN RADIO
RELAY LEAGUE INC.

225 Main St., Newington CT 06111

GREENE

EQR SALE: Mint FM278 two mater transceiver-inur
way switch $275. Dr. Jack - RBobinson, Box 466,
Craston IA 50801,

FOR sALE: SB-600, $22; $B-303, $350; $B-40],
$389; 58620, $80; all Invlngly assernbled and in
excelient condltlon. Zane Bates, P.O. Box 337, Parma
M1 492689, 517-531-3388.

WANTED: Collins 325-2 ang S16F-2, Ron WA1ABW,
5% Stebbins St., Chicopee, MA 01020, 4 13-636-7743.

WANTED: Reajsonably pnced Hg-aaln l4AvawE
with or without B0m il. Millbrook
[iriva, Stony Brack Ny 117

NOVICE station: Lafayette HA-800B receiver; 805
tmaters SSB.f;:W/AM- with calibrator — $80. Kmght
T-60 fransmitter; 80-6 meters CW/AM; with bujlt-In
antenna relay, 10 crystats, rnlcroghona — $50. Both in
mint condIition. que Ryder, WESCQH, 201l Depot
St., Oregon L. 61061

Cenfer Insulator

Impedance-Matching-Transformer
S5KW pep-ratio one fo one — exact 52
ohms *'Z'* each band — interior
clearly visible — AIR wound coil —
quality-workmanship.

GREENE Insviator WICPI 3 PIil-
grim Dr., Bedford, MN.H. 03102
lfjrcs:cxure S.A.8.E. Price $16.00 ppd.




New! The Finest
Communications Filter Available

FOR ALL MODES!

AT LAST! An “infinitely-variable” active audia
filter far operators who demand the best re-
ception in all modes. » Adjust its frequency
CONTINUQUSLY fram 250 ta 2500 Hz in all 3
positions. Instantly zero-in on signals ar op-
timize response! » Peak CW, voice, ete. with
selectivity variable from a super-narrow 50 Hz
to flat! » Reject whistles, CW, etc. with a
deep, adjustable-wldth notch. » Reject SSB,
AM, FM hiss and splatter in the sharp-cutoff
lowpass position, ¢ Don't confuse the QF-1
with simple designs. [t has 80 dB skirts,
notch ta 70 dB, 8 IC ap amps and a 1 watt
spkr. amp. No batteries to repiace. Just plug
into your phone jack! Ready to improve your
Yaesu, Collins, Swan, Drake, 5/1, Tempo, Atlas,
Kenwood, ete.—any royr or xcyr made!
g!stglglsnm “The Finest" 115 VAC, 5xax31k".

Madel QF-2, Basic filter board less pwr, amp.,
afc. 6 to 30 vDC. Install in revr. Instructions
$32.95

2.70 in Canada.

PRING: Add $1.70 in U.S., $2.70 i
R'c-ilgrlr 1'(%% uuts?dle .'Amer. irmaijed), 1 yr
W .
AT FREE BROGHURE AVAILABLE

AUTEK RESEARCH

BOX 5127 E, SHERMAN OAKS, CA. 91403

ALDELCO SEMI-CONDUCTOR
SUPERMARKET

RF DEVICES
INIIT5S IWHOMHZ 550 INGOBD 4W 175 MHZ
INIBSS TW 400 MHZ 99 INSOAT 15W 175 MHz
ZNSSEY 3WITS MHZ  4.75  INGOS2 25W 175 MMz
INSS90 OW 175 MHZ 770 2N5083 0W 175 MHz
INS59) 25W 175 MM 10.95 2NGOR4 40W 175 MMz
HEAVY DUTY RECTIFIERS

WOVO 100 AMPDOE . ....,..........
00 Volt 50 AMP DR ... ......c...o.i . 12,50
1000 Vot 2 Amp Silicon Rectifier RCA .. . tofor 9%
10,000 Volt Silicon Rectifier Erie 6SMA. ........ 2.5

ALDELCOKITS

Digital Crock Kit, Hours Minufes & Secands. Large
Half Inch LED readouts. Elapsed time indicator. 12
Hour farmat with 24 hour alarm. Snooze feature, AM,
pm indicator, power supply, power tailure indicator.

Complete with wood grain cabinet, $21.95

MOS Time Base Kit 50,60 Hz eariiaaiii e .. 3595

2’ Round 8 Ohm Speakers . ..., vravee. 15 each

2%’ Round 100 Ohm Speakers . - 5,100 each

S10PF Silver Mica Capacitors ............. .15each
LEDS

Jumbe Reds, Long or Shortbulbs, . ... . b for $1,00

Jumbo Orange, Green, Clear Red or Green 5 for $1.00
09 Serles, Green, Orange, Yellowor Red .. 5 for $1.00
RLZ MicroRed .......... P

el 5 for $1.00

IN746 10 IN759 400 Mw ea, .25 IN4728 tOINA764 Tw .35

TCWEBSCR.......,. 5.45 CA 0284 Dit.Amp. $1.50
MPSAT4A ... L 50 L M30F OP Amp, 55
IN30SS ... . ) LMK Volt. Reg. 1.10
MPFI02FET........ . .45 L AA380N Audio Amp. 1.78
ENI904 or INIS06 . . 10 for .99 NES4OL Pwr,Driv. 595
INS496Or INGTOD ... . 40 NESSIB PLL 495
FTONFET .. ... . 9 NEss28 PLL 4.95
WETIRCAFET, ) 15% i Sipop 2%
141 o.: M9 4PInDIP . 28 y AMP. 45
555 Timer......... 15 te

566 Dual $s5.,,. ..., ., . 175 LMrCE To"'f:,,, 5
200 Volt 25 Amp Bridge 1.50 idor 16 Pin 1C Sockets 30
IN914. IN4Y4S . ., 10 for .99 We have 7400 seties IC's
IN34 - INSD - IN&4 10 for 99 send stamp for catalog.

We quote on any device at any quantity, All items post-

BEST Cffer takes updated perfect Collins KWh-1, AC
and moblte supplies, mount and cable. Pomeranz, Box
1253, Hallandale FL. 33009,

SELL: Atwater Kent Mode! 55§, type ¥ chassls No.
5804132, RCA radiola 62-superhet. Best offer. Danald
Muhenr; 469 Tremaine Ave., Kenmove MY 14217,
718-877.3358.

WANTED: On¢ code wheel WBAWXE H.A, Sine 717
Densiey Orive Dacatur GA 30033 404.636-9305,

WANTED: RCA 7650 tube. State condx es priea,
WEABN 101 N. Ladera Vista Fullerton CA QZbBJE

FOR SALE: Drake TR-4C and AG-4AC powar supply
plus speaker MS-4. Excellent Candition, $500. you
;l%IE? Steve, W6SHO, 739 Lasuen Dr., Sonoma CA

SWAN Pair: 600R, GOOT and accessorles. Good
conditlon. Best offer, Will deliver in Bay area, Dana
Polan WALV /6. 342 High St. Palo Alto c4 94301,

RTTY tape prinjer model 14 w/ hardwood table, vary
good condx, $35, prefer plck-up ar U-pay shipping,
WASDED, Montgdmery PA 717-547.1213.

HEATH 2Zm H.T, w/factory alignment, case, T.Tu
crystals. All at cost. Call WA3DGD, #17-847-1213.

YAEZSL FTDX400 500 watt 5B transceiver gxceltent
condition $349, Phone_collegt evenings, Mr, Herb,
233-276-8769 clays 213-478-3577, 10960 Wlishire.
Room 527, Los Argeles CA 90025,

HEATH S5E8-104, HP.1144, SB-604 58-644, blanker,
CW filter. All mods as of 4/35/76, Eactory-wired
engineering maodel, Want Collins station_ or $800. Wikl
dellver & set up in NYC-NJ area, WAZROV, 28 King
Dr., Poughkeepsle NY 12603, 914-462-3897,

WANTED: SB-401  transmitter. Late model,
reasonable, J.J. Mayer, Box 158, Groton CT 06340.

WIDOW'S Sate (late WOOFM). Near new complete
Yasetl statlon. Conslsts of FT-101 {10 to 30 meters
including CB band), one £v-101 remote VFO, and
000 L1200-wal:t) linear. Mint candition, used

ours total use. In original cartons, First
rertified check for $749.50 gets the compiete station,
will pay up to $10 on shipping charﬁes. For mare
detalls call 477-3225, or write WRBOH Baox 82209,
lintoln NE 68501,

BEST Offer Heathkit 40-mster SSB Transceiver,
Modet HW-22A, inoperable: original ¢nst $125. Also
Heathkit AC Pewer Supply, Model HP-238&, originally
$63. Joy Baccl, WN1VRK 561.06483,

COLLINS R-382 with AC supply and cable, excallent,
$igo. ¥ HR-212 with 9 channels, exceltent
$160, HW10I 'with CW fllter, 6TT mike, AC supply,
excallent $275. Ron CHstler. Lot 86, 8219 Belair Rd,
Baltimore MD 21236.

WANTED: 7044, 7360 tubes good condition. Colllhs
Mechnical F455-M20, all for WIKLK revr. Write
w/price. John Strayle, Farbes ND 58459,

WANTED: 73 Amateur Radio, Back issue June
1975, will bu?a af borrow: R. Hartley, P.O. Box
14062, Galnsville F1. 32603, -

NEW in carton RTTY =~ {1} Hal MD-DKB-2010 Key
Board with 128 Kery Hal
1

Memnr\q_ ]
MD-RVD-V(sual Oisplay, (1) Hal 5t-6 R1TY Terminal
unit (with AK-1-AFSK oscillator). Compldte with_all
manuals, All for $1600 F,0.H. Alexandria. 2eb
Deville K51SY, P.O. Box 4007, Alexandria LA 71301,
PH. 318-640-0234.

SELL: Genave GTX-200T. Eight Xtals, Mint. $1BS.
Heath IM-11. Mint. $20, Heath SB-610. $65, waLlq,
1609 F. Lake Parker Drlve, Lakeland FL 33807,

SELL: Heath SB-102 with cw filter, HP-238 & SBE00
speaker $300 all mint. You ship, W.H. Wiley P..8,
52, Montara CA 94037, ©h, 415-728-7136,

WANTELD: Heathkit Mohawk Receiver. Must be in
mint condition andg reasonable, and work well on ali
bands, especially 10-15and 20 meters. | wlll pay
shipping by continental trailways bus. Cantact .Jim
Francis WSQWS, 612 Jasmine McAllen TX 73501, Tel.
512-686-6310.

WANTED: Coax 1dR [oss at 432 Mc, bafrox) 100 ft.
WEBRGZ, 1330 Curtis, Berkealey CA 14702,

removes Heath HW32A $75. SB200 $225. HPZ3R

0 15 % i - TV-Pattern
$75.  WONFT ghelly, 10617 Debra,
Granada Hills CA 91344, 213-360-3443.

GENERAL Ticket? 27 pages of code, theary,
test-taling hints and tips. $1.50, Slow learners,
worry-warts only. If | did vyou can. WBGRFTM, 516 Mth
Ave., Brookings SO 57006,

SELL: Heath HX 10 Xmir, Good condx. Prefer
personal  pick-up,  Make offer after Inspection.
Evenings or weakends. Call 401-821-9063. K1WPA.

QUAD kits from $I15 to $27, Send s.as.e. for
infarmation, Willlam's Antenna Co., 404 Sanders Road
S.W., Huntsvitle AL, 35802

SALE: Heath HX-10 ssb xmtr $150, National NC-303
tevr $175. Both exc, condx w/manuals. Pick up only,
éi_?&urégalr;wan WAIWVK 131 Park Rd., west Hartford

COLLECTOR neads following QST issues from 1914:
March, Aoril, May, June, July, August, Se tembar,
Nowember. Ed HKalin, Wa1J2¢ 5 Tum lebrock
Lane, West Hartford T 06117 203-233-9915.

HEATH Precision RF Signal Generator 1G-42, mint,
built by engineer, shipped UPS, $50. Roger Stachour,
WRRL., Grundy Center 1A 50638,

phid in USA. ‘Min. erder $4.00. Out of USA send
Certified Check or Money Order, Inelud: i+ and
$1.00 money exchange fee.

DIE[LIC]O

2201Q BABYLON TURNPIKE, MERRICK, N.Y, 11546
(514} 379-4555

4-260A $12, HWI12A $85
Funnel Dipplt. Charles, W2FS8.

BTTY Sellout - Reperf, Model 15, Model 19
teletypes. All for $250, you pick ug. A, H. Wiesner,
318 N, Stonehedge Dr. Columbia 5C 503-798-4506,

WANTED: HG-10 or 108 needed desperately. Charles
gg]rt]%n. WN4CIR, 491 Marietta Rd., Canton GA

Power supply $45, Heath*

R-X NOISE BRIDGE

3~ Learn the truth about your
antenna.

» Find
frequency.

»* Adjust it 1o your operating
frequency quickly and easily.

its resonant

If there is one place in
your station where you cannot
risk uncertain results it is in your
antenna,

The Palomar Enginecers
R-X Noise Bridge tells you if your
anfenna is resonant or not and, if
it is not, whether it is too fong or
too short. AIl this in one
measurement reading. And it
works just as well with ham-band-
only receivers as with general
coverage equipment because it
gives perfect null readings even
when the antenna is not resonant.
It gives resistance and reactance
readings on dipoles, inverted
Vees, quads, heams, multiband
trap dipoles and verticals. No
station is complete without this
up-to-date instrement.

Why work in the dark?
Your SWR meter or your
resistance noise bridge tells only
haif the story. Get the instrument
that really works, the Palomar
Engineers R-X Noise Bridge. Use
itto check your antennas from 1 t¢
100 MHz. And use it in your shack
to adjust resonant freguencies of
both series and paraliel tuned
circuits. Works better than a dip
meter and costs a lot less. Send
for our free brochure.

The price is $39.95 and we
deliver postpaid anywhere in U.§.
and Canada. California residents
add sales tax.

Italy write i2vTT, P.O.
Box 37, 22063 Cantu. Elsewhere
send $42.00 (U.S.) for air parcel
post delivery worldwide.

Fuily guaranteed by the
originator of the R-X Noise
Bridge. ORDER YOURS NOW!

PALOMAR
ENGINEERS

BOX 455. ESCONDIDQ, CA 92025
Phone: (714) 747-3343.
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START HEARING
THE WEAK ONES!

VHF
hE CONVERTERS | :

Very sensitive crystal controlled convert-
ers for receiving the VHF bands with your
present receiver or transceiver. ldeal for
DX, FM, Satellite reception or for just
talking to the gang. All have built-in sup-
plies for operation from either 117 VAC or
12 VDC. 10 Meter output is standard.
Beautifuily built and carefully tested with
modern equipment.

50CA 50-52 MHz $85.00
144CA 144-148 MHz $85.00
220CA 220-225 MHz $85.00
432CA 432-436 MHz $85.00

SUPER SENSITIVE

PREAMPS

| Improves s/N
L.ow Noise Figura
MOSFET Circuit

JANEL makes a preamp for improving
the performanca of almost any receiver,
All zre resistant to overload and fully
diode protected. Top quality construction.

APPLICATION MODEL FREQUENCY
OSCAR 30PB 28-30 MH2

6 Meters S0P B 50-52 MHz

6 Metar FM S53IFB 52.54 MHZ
2MeTers 144PB 144-148 MHZ
720 M 20P8 290.225 MHz
432 CW' FM, ATV 432PA 420-4530 MHX
Satellite 137PB 135.139 MHz
High Band PEB-H 144174 MHZ
UHF FM AIPAU  450-490 MHZ

PB models are only $19.95 and 43IPA
models are only $33,00. All are in alum-
inum cases, have BNC connectors (others
available), require 12 wdc and are
guaranteed. Specify model and frequency
when ordering. Other modeis are avail-
able with AC power supply.

Write for Free 1976 Catalog

JANEL can also supply a wide variety of
receiving equipment for industrial appli-
cations. A quote fo your specifications
will be sent promptly.

J[@”ﬂ]@t laboratories

-+ 33125.E.VAN BUREN BLVD.
lﬂ CORALLIS, OREGON 97330  pmmm
TELEPHONE (503) 757-1134 s

HEATH HW-10T with cw filter. HP-238, and 58-600.
With new tubes and an? tised less than cne Hour
on tuhes — $380; Tennelec M52 Sranner brand new —
$240; Cleqg 6bBer, rarely used — $100; Kenwood
T5-200A, new — $635. Also Yaesu FR 101 Digital
recalver and FL-101 transmitter. Write or call. All
eguipment meats tactary speclﬂcahons and s in mint
candltion in performance and Iooks WBAGOA, Mike,
Laddonia MO 63352 314-373-232%

MOTOROLA HT220 4

e& 2 mtr -~ $275; Molrac
L343HHt-3.I.OU vhi — $210; Mocom DI4DRT-3100 uhi
-~ $190. Daniel 0, Herlihy, KEKTP, 2338 Berry St.,
Lemon Grave CA 92065, ?14-466 7558,

t.,!..A.SS Ic§ — Harv -Walis transmitter fBSE:m:le
— $69; 533!: 529:

588-104, HP1144, SB-614, 5B-634 cw, N.B. 100% mint
& new. meesslonally wired and factorg alilgner.l June
1976 ot $ii4l. Sell 590 BYUWN.
715-835- 2350 Altoona wi,

CALIFORNLA kilowatt,
4 faot rack cabinet or will sell

arts, EBest affer. cail  or  write  for defalls.
516 $21.6038, WB2ZYRU, Al Poval, 3538 Centarview
Bvenue, Wantagh NY 11793,

NATIONAL NCS-3, a¢ supply, speaker -~ $150;
Hustler 80-L0M verfical — $50; ‘&mnine model AW
chart recorder — $78; TCE-12°T R

Messenger B — 35, Pair new 4-12 - %60, $70 plus
shipplnzg W7CJR, 11230 $.W. Muirwood Dr., Portland

tCILLINS 75$39 with 500 Hz fliter — $5%25; 3283
with 6F2 $730; all winged emblem, excationt
cndx: Elus Shipping of iocal pIek up, WA 6TLA, 54356
Colurmbue Avenue, Van Nuys CA 914

HEATH — 5B.102 w/fcw filtar; HP-23B power supply
- $375, . Peterson, WIETH, 2720 G Streef,
vancouver Wh 98663, 2066942068,

TECH Manuals for Govt. surplis gear — $&. 50 each;
spPeO0Sz, URM-25D, S i, C-

Thousands more avaliabla, Send 50¢ {coin} for 25 .pags
ggto W3lHD, 7218 Roanne birive, Washington DC

SELL: KWM-2 & 516F-2 ac — $550, good cond, Rare
Palco Bantam-65 smtr, vf saction only — %30, Jos
‘!“ygkasl. KBEKG, 1234 Concord NW Massillon OH

LOUDENBOOMER Mark 111 rotator — 12,000 Inch
Ibs torque with rt feedthrough systam — will handie
largest arrays — $250; Venlw 552 slow scan TV
manitor with hood, Used less than 10 hours, Just
connsct to s akar tarminals — $225. M. Blogm
WAZRAT, Weymouth Street, Db Hills NY
11746, 516-242 746,

— FTDX400 all-band transcaivar,

Ju] * 530 watts ssb  fransmit _and reéceive,

clarifier auxiila channel oparates on 23 ¢h channels,

naw finals - $425, Daan Wllleford, 1260 Lago
Cieta Drive, Bovesly Hills BA 9021

@FUAD: 3ol tri band Skyland with transrorrnar. two
menths old. You take down local o { WARYRE,
16415 Shady St., Minerva OH 44657 215-862:2990.

AESLI FT1018, like new, used very llttle = $530,
wlll ship FOB. Wishlyama, 917 Michaltorena §t., Los
Angeles CA 90026, 2 34318827,

SELL. - Tristan heavy-duty tower. TWS serles,
moturlzad frea sundln?. 1 ft, — $1600. WEABN, 101
. Ladera vista, Fullerton CA 92631,

WANTED: General Radio type 9164 or 16068 radio
frequency bridge, complete, Tuep dollar for ¥ parfact
instrument. Specity the insiruments serles number in
yaour reply. George .M., Colller, WREG, 1816 3rd Ave
South, Anoka MN 55303,

pair 4-1000's high powar-

— CLEAN SIGNAL —
— ALL CHANNELS —

ONLY RP GIVES YOU BOTH

PLUS
e SUPER ACCURACY (.0005%)

s FULL 2M FM COVERAGE

144-148 MHz
WORKS WITH MOST FINE AMATEUR
OR COMMERCIAL GRADE RADIOS

MFA-22 SYNTHESIZER

NOW SAVE 20%

MFA-22 $260.00
with 5kHz Stops $300.00

Shipping (UPS) $3.00
Fully wired, tested, 1 yr. warranty

Factory direct
only R, Etectronics
BOX 1201H
FoR !@ CHAMPAIGN, ILL.
DETAILS ) 61820

COLLING =~ Transmitter 2-30 me. 2.5 kW output. C.
W. FSK only — 3275, WAIYOR 301-647.0145,

BUY ~ Sell — Trade. Write for free mailer, Giva name,
address and call letters. Complete stock of major
trands. New and reconditioned, call for best deals, Wa
buy (..amns Dral-:a, Swan, otc. 35b & fm, Associated
Radio, BO12 Conser, Overland Park K5 66204,
§19'581 5005

DON and HORBR'S super buys, Hygain THIDXX —
AMKI — 16000; Moslay CII;SICN33S—-

E

gsabla — 100.90; 180T Hytower — 218.00; Rohn
?'.G plus accassories at dealer prices; Rohn Bx serles
towers In stock; Belden 8214 RGOfeam 23c/it; 8214
RGEfoam whﬂ.a ;ack:t 2Be/tt; 8237 RES/A 19!:,-‘“'
call quotes: TS520, 15820, 1 s:'onp. 210X, Tempo
2020, Books, Swan 'Swrl — 1B.95; Eledtra Gearcat 101
“~ 315,00; Hygain 18 AVT vertical | plus 1001t RGE —
108.00; Toillps, Prices FOB Houston, Madison
Electronlcs, 1508 McKinnay ouston Texas 77002
713-658-0268, nite 713-497- 5685

MOBILE Statlon : HW-101, HP -13, SBA-10Q mcunt
rmike, #0M-Hustler, Bumper M w/s ring, 100 wh F
coax; periect condition: $250. UPS freught paid w [
cnnslder 261 fm digital mobile, tower, rotor
ety oad, Bt Thu Kalty. WEGMUK. 1415 B
Qaymundo Rd., Hilisbarough CA 940710,

FOR SALE: Kwoonz (roundl), F’M-Z —$995 HRQ-500

factory re-conditioned 6,“76] 3100; IC22A
naw] — $209; |C60 — %24 ICSOA —3299151.14- 3
ilters) -- $095 Clegg: lntar:eptnr & Zous — 535
1c21A Dv2 (new) -~ %645; 10230 — 3419, E.ralq
Fartsmouth MNH 03801,

Radio 3o
07-4311-0474 6(1343% 2884 (nites).

SELL: MNaovice Station; Heathkit HW.16 xevr &
HG—JOB \IFU Both with manuals & cables. £ xcelient
cond $125. Frank feytan, WHSPKY

601 323 5725 42 Cedar Cove, Starkvlllu MS 39759,

tw IC«Z:S!‘J orlglnal cartons, excellent oanditlnn -
$380. part' Jacgbson, Cresthaven r. ver
Spring MD 20903 3014344327,

170 8T

REPRODUCED Schematics, 1520-31947 radlos. Mail
same day ot racsipt — $2.50. Anukamatics, 311
fHearridge Rd. Plusantvilie NY 10570

CQ de W2KUW

Highest price for 18T T/R or 490T antenna tuning
unit, Any Collins air, ground or Military or
Commercial item wanted,

FOR SALE:
Calling 30L 1 linear, excellent ............. 330,00
Collins 7553C receiver, likenew ... ...... 350.00
Collins 3153 xmir., €XC. cond.. ...1025va00 .. 850,00
Collins 75A4 rec. orig, bax, #X&, .. eee: 42500
Collins 32V1 amateur Xmir. . ......civnsrs 149,50
Collins MPIDCSupply ..o vvvnviaainas 7950

Collins €rystal Pack CP-1.......0005+. ... Special

Collins KWMIA ... .. . LT
Collins 51J4 axc. cond. wlth cahmﬂ, sarsees  S45.00
Collins 3057 linear ..., ... ..... varaaeeness Speclal
Collins 3157, ,....,...... vesarannsases SpECial
Colling 5TEF2 TIS V.S .. .ot iannsmannareen 13050
Collins 514E2 Av.p.s...... Viaraaaresaanieas SR50
Collins 399CT S.-Line vto conscle........ .. Spacial
Henry 2K.3 Linear Amp., exc. veariiins G95.00
Jobinson KW Matchbox with SWR ......... 17500
yaesu ETI01EE transceiver, newunit..... X95.00
Robot Madel 70 xmtr/rec, org. box ........ 49500
National NCL 2000 Linear, as new..... ... Special

RI90A Excellent averhauled; cal... 95,60 1o $95.00
Power Designs P75 Reg. Volt.
Current Lid. 53V I1I0AmMmP. .o -cvnanni et
Measurements Model 80 sig. gen. oh, & cal.
Boanton tast items available. Call for quote.
H/P Model 400L VIVM ......cuuivcnre s “""%3
H/® 602D TS S10A Sign Gen., Cal. Exc. ..... 55

. 50
500

W/® 408C 10-480 MHI Excellent&cal. ..... 795.00
H/ ™ $04A SOKHT- 45 MHZ Excellent & cal. .., Spacial
H/PF #10B VIVML . iiesicensnirnenarines. 12500
$P-600-JX17 Overhavled & cai. ceaaas s 325,00

Tek 541A 33 MMz Scope, excellent ..
Tek 545 31 MHz Scoue, excellant .....
Tek 451 porfable scope .....
Tek 5448 portable scope.... .
Tek 575 curve tracer ..., ..oiivvauin. ..., 395,00
Acme P/5 24V 15 amp. Solid State. new....
Gallaxy 530 Receiver (overhauleq) ....,,..
Distributors tor TPL power products
LOWEST PRICESON NEW EIMACTUBES
{This is a partial listing of hundreds of test items
available. Write for specilic requirements.) We will
buy tor cash any tube, fransceiver, receiver, or test
gear at 3% sover prevailing market price. J04TL,
4-85A,4-250, 4-400, ete, Eimacor Varian lubes wanted.

The Ted Dames Company
308 Hickory Street, Arlington, N.J. 07032

£201) 9984246, Evos. (201) 998-6475




126-Hz crystai filter for Qrake R- 4c1racelvers {deal

tor DX and confest work ~— $125 herwood
Enginnering, Inc. Department H, 1268 South Oaden
Street, Denver CQO 80210,

SE220: For sale — $370. willlam F. Karl, WREG X, 24
Mi!l Street, Cooperstown NY 13326,

b Ava”able in the form TS B20 -~ $750, Jerty Holmes, 17 High Fieid La., WITH THIS NEW BALUN

of a rubber stamp for | MadsoncTiodads

use on QSL cards, cor- | B e R far atner cats o soieata Bogcaies
{1

respondence or any Route, Cogur d'Alene 1D 83814,

other place you want to SS,R %%LE 2T 552‘»&’“:2"&253 ‘g:i'ecflne'nt

b Y condition — $13o Call Tom Bell, 502-634-4695, after

indicate your League 1300 EDST

membership. Same size as | g8 ‘,;,‘;.'3540*’5:'_“3“29%3%5“°’“C par. mike, cables —

the illustration above. $1.00. COLLEGE forces sale. FT101E wicw tilter, fan. New

Per, 75, mint condition very little use — $£720, tirm.

will shig, uustpam UPd only, Coniact wsapoc. 80
Eaadisman Hall, WvlU, Morgantown WV 26506

s With both gold border and FOR SALE — Heath SB-301 revt wiall fitters — $250.
lettering and a black enamel BOTYaannalEs: 209 NY Ave, Newark ™) 07105
background, the League Em- DRAKE R4C wilth 250 filter, excellent condition.
blem is available in efther a | XEicsw. 71ae735727,

. . Best atter, Karl Smith, Lenora
lapel-type pin (with safety | RE&/gb, [ Preem
clasp) or screw-back butfon. FOR SALE — 3 Stromberg Carlson radio receluers, ali

in good condition  and  operating.

i H super-heterodyne consal, cir, -1930, with  original

Spec1§! colored emblems in InSl. & operats inchucion ~ 3100 Ko.'320 B0
i mode! and, cir. - w| original instatl.

fhe pln fype On]Yr are avall' uneraielnstructl'ons—$25 1 No. 400H table model, 2

$25, ol plck up, North Jersey,

able to League Appointees: | Bind 4n 1338
Red for SCM; Green for RM, 152MC Matarola fm receiver, transmitter, dynomotor
PAM, EC, SEC; Blue for OO, supply - 12 v di— 850, WB4OVC/1. 203:660-5145
ORS, OPS, OBS, OVS. Pinor REGENCY HRT2 hand)-talkle, 6 months otd with

b 'H' $2 00 I:u;lt -in tnhuchtone,: Imcadsk ;Fﬁheaﬁfcg? Jgpgﬁr

an enna charger, Atals — . ! "
uTion 3.£.0u. 28/38, 52152, cost $345] 5011 10 3275, WB4FPH:
39 Frarlklln Rd., Hashville TN 37204
615-3.63 764l

t CRYSTALS lst-clair: tNovice, actlve #T1-243, all
e The Emblem Cut is a logo- frequencies, minimam ten, A0M, 150, 10M, 966 each,

. ii five to nine $2.29 euch, 80 flve of more $1.85. Less on all bands 140 fo 10 meters. Runs
1 = .

LYP ﬁ f(SOI id ?651 ,m:.,falg f{{g ?\E'aaflﬁr?bcgsg‘g c%?ng%ra?gé‘ﬁrpfclté%’ebgﬁnﬁgn%?é i cool as a cucumber at its CCS rating
,g orusein prln lng etrer- Same Epmsg oM axr t;y a'al QSP B}«Tl. $”|'395 E{Iioth of ¥ KW [Continuous output power
heads, cards, efc. $1.00. Qgé;? :,igfi*'§§so%?rf§§§ejfu,§5§sﬁ‘5;g’ gnge é’q‘:‘:‘;&g}, g&? t?’rgrgmhe bafun at match;.: I;a:l;.
325 ins $3.95 four ‘for $3.50. Sockets 25¢ sach. 47dla. Wt. 2401. $32.50 '

.. Bob Woods, WHLFS. * Crystals Since 1933, Bostags

e The Embiem Patch is just | 20cper crstal T crvstals, Marshtieid Mo 6570 AND FOR FULL LEGAL POWER

-|-he Thin fOl" our blazer COHOON Amateur Supply,speclal deals on: TenTeg,

-g Y d B’rﬁ |“'mé’rr|'? '?:rr'evﬁ?w%%e s 3524&:3'5‘1.]”?& i the time tested Model 1K balun is still
cap, or |ackef. Gold border Ferunded on order - Trenton K¥ 42266 available, Rated at | KW CCS (3 KW
and lettering with black | oo ol b g oot ™ | PEP imput),

. . » A M
S Db, his embroider. | persoe Yoy ran Tk nout e porcma— | 4744w S0 susseeo.
i inai, e R G ] on
sizes, 3 inches high by 17/16 | Sare famaneiris, o sioe, itsd, o I, 60 ONLY PALOMAR BALUNS
Trches w - (10 pxplanations Rovies'claes = hieor"Gentiil Tall 2 HAVE ALL THESE FEATURES
inches wide and 5 inches h igh 2isp radiotelephario third class, aloments 1, 2 and § =
by 3 inches wide. Washable. %l}ban?‘%grg:tgffl}:’ E"i :%:Ii’éf%ﬁsji% Ehaag it vy :I"F."';"i.', :&:e?';':'ri:'::s;rzc:ﬂ"gi
i i 1 eflol
P patch S100. 5% petch $2.00. | o R e, T | o O for fnad e
ovide 1 d Lol
. tax deduction purposes. E. Eckberg, P.0, Box 1627, @ Stainless steel eyeholts take antenna
Alliterns available postpaid from; tax deduction pury g fension. Wont rust, won't pull apart,
THE AM ER|CAN SEfL: radio gear and magazines, 5.a.5.4. for list. ®Epoxy filled case. Absclutely
WONSG, lvan Cox, 1601 Center, Brodherd W! 53520, - waterproof.
RADIO RELAY LEAGUE DESIGN alectronic clrcults with pictures. Electronie @ Lightning protection built-in.
Newington, Connecticut 06111 E&i‘éi;g;:ngﬁ?nﬁtﬁﬂ%%gsr:géé:; ;gfac: Jamh%zreez ® Wideband 1.7 to 3¢ MHz.
’ (et N

® Hang-up hook provided.

® Now available In either 1:1 or 4:1

D&V RADIO PARTS

NEW CODE TAPE ratio. 1:1 ratio matches 50 ar 75 ochm
fo 50 75 ohm balanced load
SINGLE 60 min. — ALL YOU NEED at b, 10, 13 ‘(::?pzl:s an:'i.nver‘;e?Ve:sa)'.‘i:I ra:io

VARIABLE AND TRIMMER CAPACTTORS and 20 wpm. Coded groups, num. punc. Get mafches 50 or 75 ohm coax to 200 to
¥illen~Johnson-Hamnarlund-Erie-Arco § YOUr new ticket easily with this proven tech- 300 ohm balanced load.
In stock for immediate shipment nigue. Order now during our introductory offer. .
write for free prics list. | |nstructions included. F"“““"'Pé'lj‘:e'::l"if_::{“"“ request.
50cassette  MA&D Elechonics .
Fr:‘:!’&::d, Wﬁiﬁ;;‘:n“ ‘:‘gz . " g - Toeats WD Decoe Model 2K $32.50 Model 1K $16.95
[ . ‘ 5008 :Isrt“;:‘m g;g;qﬂégu;g.ltémm Center insviator without balun $7.95
- aala it Postpaid U.S. & Canada.
THE EUROPA "B OSCAR—TROPO “TWOMETERS” EME—FM ol O e tax.
- ) The EUROPA ‘B*, a S5B.CW.AM-FM-FSK 2B Mhz fo 144 send check or money order fo:

Mhz TRANSVERTER with 200 WATTS input on 144 Mhz
tar 200 mw of 28 Mhz drive. The Converter provides 30 db

of gain on TWOQ meters with a 2 db noise tigure, A direct PALOMNMAR
ENGINEERS

plug-in to YAESLU equipment, the EURCGPA "B” can be
used with anr_oear having a 28 Mhz capability.

At A New Location’” ~ Introductory Price $299.95 .
For additional information, send a QSL to: BOX 455. ESCOND!DQ, CA 92025
SOLID STATE MODULES
94-1084 Lumi Street, Waipahu, Hawaii 96797 Phone: (714} 747-3343

Octobgr 1_97!3 171




SLINKY!

E a lot of antenna

in a little space

new Slinky® dipale* with helical loading
radintes a good signal at 1/10 wavelength longl
*narenr No. 3.834,220

Yoo PUIECTIVE WEW
g K :

(AILIN SUPPORY
Lo et

SRty 0N otz 1g SET
S HEKS SURRRIEY
oo R-TN CORY ALY €OL

ARG,

o
E wmn—m%

ik TN, hBJuST
HiMgER aF
EXPMAED 1UGS.,

& This alectzically small 80/75, 40, & 20 meter antenng operales
atany tengih fram 24 to 70 feet « na exira balun or tramamatch
nesded e portable—eracis & stares in Minulex » smxl
enaugh tofit Inattic or apariment e fuillagal power = low SWR
avercampleta#0/78,40, 8 20 meter bande » much lower atmn-
spheric noise pickup than a vertical and needs no radiala = kit
includes a palr of lgucially-madn 4-inch diz. by 4Inch fong
wails, contalning 335 [oet of radiating conductor, balun, 50 it
AGES /L) caax, PL25S connactor, nyfon rope & insiruclion man-
yal ® nowin use by US Dapt, of State, US Army, radio schaals,
plus thousznds of bams the world over,

Money Back Guarantee

n calumad within

TELETRON CCORP AVAIABLE AT ALL LEADING

Sulte 100 DEALENS, IF NQT, GRUER DIRECT
x G4

Kings Park, N.Y. 11754
Kt #K-H0-20 $39.95 postaad
Cails onity (pair of 4™ dia. tpacia] coils) 57155 postpaid

(N, Y. residents add sales tax}
name.
streat
town, Zp

The CTRZ will put yveu on frequeuncy, Measure transmillers,
hand held transesivet s, 1one pads, repraters, wte. Buitt-in TCXC
nsurEs Wi heetitacy of £ Zpam § 47 0002 Yoy can't aftord
o be without this versatile counter, Order vours today,
3 gt L ED, Dispiay A0 MHz Basic
10 MHz TCXG & Zppm 500 MHz with buili-in prescaler
Input sensitlvity 30 my /@ S0 MHZ. 150 oy i 500 mHz
CTR-2:50 MHz Kit $199.95 — CTR.2-300 MEz Kit $245.95

DAVIS ELECTRONICS
634 Sheridan Drive, Tenawande, N. Y. 14150, Dept, N
i¥14) £74.5848

Fn

GONSET Sidewinter — %150, KLH Echo I\, héw —
$205; Polycomm 2 — 110, All mint caadition In
ariginal cartons. 209-477.0536, Miine,

WANTED: Allied $X-190 receiver SB200/FLZI008.
WASOXRK, 504-394-8851.

FOR $ALE: Drake R-4C, 4NB Noise Blanker, 500 and
1500 cycles erystal filters — $475; Drake T-4XC, DX
Enginnering plus in Speech Processor, spare se! new
matched finals, spare new plug in reiay = $460; Drake
AL4 pawer suplzly — $75. All excellant congition.
Certifled or cashlers sheck, 1"! pay shipping viz UPS.
Allan Moser, W?GYR, Rt. 1, Bax 16, Samuels |D
83B62, 208-263-3726.

WANTED: Collins filters for 75-83/8/C 200 Hz; 500
Hz; BOQ Hz, 3100 Hz; evenings 505-256-3248, len

- Coytie, 621 Aliso [3r SE, Albuguerque NM 87108,

SIGNAL MG tactory moditied tn CX78. Spacial price
103&3150 David Tailey, W2PF, 40 East 9th St NY

¢ & t Communcations for low prices and fast servica,
Give us a call, we've got lcom K1.M, CushCraft, Rohn,
Regency, Collins, Master Charge acce?ted. Co&
communcations, P.O. Box 5%, Cambridge ity In
47327, Ph, 31 7-478.7749 atter 180D LTC,

WANTED — 376, HA41Q, G24, transceivers, HA401
layer, SB200 or eguivalent, W2FNT, 18 Hillcrest Ter.,
L.tnden NJ 07036,

EUMIG Television Cameras — anly $149, with $1.9
beom jens, standard |nter jace, new. Cataloy from
g;g;oi-:nferprises, 6017 Majorca Ct., San Jose CA

SELL MCIO1X - $3b, U pay shlppmg. want Healh
10-1390 and 1G-42 and 1D«10). Joe, 51625 Chestnut
Ruoad, Granger [N 46530,

3¥111 raceiver — $00, William Karl, W2EGX, 22 Mill
Styeet, Cooperstown NY 13326, .

WANTED: ¢ & H Electranics L6ODM or slmilar
s?r;-rgz%e;glinear, Wad4dMCP, 654 Missimer Lane, Vinton
X

SELL: ¥FM-27B — 3270; GT X-10 with Genave preamp,
14 crystals — $140. Both excetlent condition with
manuals. W2ZHEP, 20}-663-4137,

TEN TEC PM2B cw transceiver, 8,05 antenna tuner,
S swr meter - §680; Ameco CN144 2-meter
nuvistor convertor {12 MHz i-f) — $25, Slavsky, 12200
:hestnut Grove Squars, Hestan VA 22090,

FOR SALE: OX-80B and HA-350 with mic, key and
pwr reter, excellent condition — 3215, WBOMAQ,
21B-894-1866.

COLLINS KWM2 updated with factory new seaied
relays to KWM2A and round seal 30L 1 tri bander and
phone patch at tess than halt cost, Paul Trier, K4FI,
WVenjce Fi, 33593,

BEARCAT 101, I6<h. pragrammable scanner, LO
hl-vhf, uht 2M, 70 cmn, Mint condx. Ppd URS - $240
WABDG!, 14327 Crosshaven, Houston TX 77015,

Purchase a tew ICOM 1G-230 for the regular price
ut $489.95 (without trade-n) and vau may select

$100.00 worth of additional merchandise at no ex-
tra charge. Consider the sccessories Listed below,

IC-3PA AC supply w/speaker ... . $89.95
TTH-230 Teuch-tone handset . 99.95
1¢-230MM Extra mobile mount ... 13.95
1€-DC Extra DT power cord. ... ..

Orger today-direct from tus ad, Send check ar use
vour Mastercharge «r BankAmenicard. Allow $5.00
far UPS stupping & handling. Quick Delivery. 4y

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone (414) 442-4200 -
Branch Stores: Cleveland, O & Orlando, Fla.

SWITCH
TO SAFETY!

SELL: HAL211 kayer - $34%; Gonset Super Slx —
%igknwaecr'wz. #04 viking Way, Brackport NY

HEATH 1M1l FET VOM bench & port, factory c2l,,

wide range -- $55; RCA WOIIC oscilloscope 5 in.
direct inputs, never used -- H6%; Heath GR78 Swl
recelver, fact. aligned, great buy must go — $110. All

units new cand. Neil, WBSCRP, 415-326-0705,

NEEI> Colling heip = have R385, nesds VFO help,
also need info on produck detector. Nell, WBSLRP,
215-326-0705, leave number.

TEN-TEC: firgonaut, 100-watt linear, I00.watt pwr
supply, wlcrophons, keyer, calibrator, MFJ audio
filtars, Hustier with BO-15-meter resonators. Will ship.
Al far $450, Send certifled check or money order to:
i?iﬂlaefrbaum. WHESPSI/S, 1008 N. 3rd 5t., Monroe LA

COLLING 755-1, 326-1, B16F2 -~ $700. Pick-up
prafarved. KIKXA, 413.73a4227.

2-leter 2 kW DX ampiifier using the new Eimac 8877
coramic tricde plate dissipation, 1500 watts, excellent
chaice for EME, cw or $5b new protessionally bullt by
machine shop owner, for_me, identical to picture and
sehamatic in Ham Rado 1971, August issue, Complete
2s shown, Mo power supply or tube, All rt components
silver-prlated brass. Send one dollar for photns and
photacopy of Ham Radio article, or $425 firm. Also
Robyn  Digital 500 transceiver, excellent with ps.
digital readout, 80-10M, simllar to SBE36 = 54 75. W.
B. Smitherman, Rt. &, Box 37, East Bend NG 270180
F19-699-8699.

1966

CODE
INSTRUCTION
TAPES SINCE

Single tape price .........
Anytwo; save $1.90 .......ceere
Allthree; save $4.35 ............

Post Paid 4th Class Mail in US,

CODEMAS TER

LEARN MORSE CODE — IMPROVE SPEED

e of successhl
Instruchon 1o thousands ot peopie all ovar Ihe warld, This syster offers 4
proven method complels quidance and acedrate sending.

Pickering Codemaster Co.

LODEMASTER TAPES have been proven in avdr @

Box 396

Portsmouth, R.I. §2871
{401) 683-0575

172 OS5

CM-1 BEGINNER (Novice Class)

Acmplets courseof mstrucian ison the tape. Pracice malerial at
5, 7 and § WPM. Includes code groups and punctuation. Frepares
woud for the Novice exarmination.

CM-1'2 INTERMEDIATE (General)
Espacially tor Ganaral CGlass sxamination shidy No Instructon; just
practica. ¥ hour at 11 WPM, 1 hour at 14 WPFM and % hour at 17
WPM_ Includes eoded groups and straghttext.

CM-2 ADVANCED (Extra-Class)

Mostly straight text, some coded 8roups‘ 1 haur at 20 WHEM_ Y hour
wach at 25 and 30 WPM. For rea! QRO play thistaps attwice apeed!

4CX150 4CX1000 465 4-250
4CX250 4CX1500 4-125A 4400
4CX300A 4CX3000 41000
4CX350A ACXS000 304TL
4CX10,000
5CX1500

Other tubes and Klystrons also wanted.

THE TED DAMES CO.
308 Hickory Street Arlington, N.J. 07032
(201) 998-4245 Evenings (201) 998-6475

7" Real Casselte
% iPS) o129

|
i
': O] oM [
|
{

L CM172 L

(lem2 0 con Ul
!1 Air Shipment st.10perre, 0t percassatainusa ]
| BankAmericard No.
| Mastercharge No.
! Chg. Card Exp. Date:
ii Amt._.. . . Check MoneyOrdarelc NoCash

E Narme.

Tapes are 2-Track Monaural

1

| Address
|

| ity
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SSB & CW FILTERS
Loaded with features such as 100 Hz CW tilters, 1500

Hz SSB filters, & 3W AF Amp. Filter plugs into
receiver's phone jack & speaker plugs into filter.

*DE.102A 55B Fifter 1% VAC $51.95
*DE. 1028 SSB Filter 12 vDC $39.95
DE-103A CW & 5%B 115 VAC $59.95
DE.103B CW & 55B 12 vbC $48.95
DE-104A CW Filter 115 VAL $49.95
DE-104B CW Filter 12 VDT $37.95

*For CB or Ham Radio use. One year warranty. Add
$2for shipping.
Bealer Inquiries Invited

DYNAMIC ELECTRONICS INC.

Box 896 Hartselle, AL 35640

2-METER FM ANTENNA KITS
Mobile “CARTOP" and Fixed Staton

Mobile antennas mount to ear roo with
taugh strap, No holes, no magnets, ideal
for vinyl roofs. Complete assembly
instructions, Antenna pre-tuned.

® 5/8 Wave “Cartop' $11,95ea*
® 1/4 Wave “Cariop" $10,95ea*
® Fixed Station Ground Plane
5/8 Wave , .. 58.95aa*
{()Mast Mount Hardware | ncluded
"&NOW all modsls available for 220 MHz.
Specify when ordering...prices as shown
above,

*add $2.25 Malhing [Cann, rpsidents~Saies Tax)
write for titaratura Money-Back Guarantee

MARSH Devices

P.0. Box 154—0Ild Greenwich, CT 06870

Need Help
For Your Ticket?

Recorded Audio-Visual

THEORY INSTRUCTION
NOVICE GENERAL ADVANCED

No Electronics Background Necessary

For Additional Free Information:

AMATEUR LICENSE INSTRUCTION
P.0. Box 6015 Norfolk, Va. 23508

CIRCUIT boargs, Artwork, nggatlues, stching. S.a.5.e.
or details. Karl Raup, wB40XG, Hox 8013, Orlanda

FL 32806
JOHNSON Viking Il & VF-122 & L.P. filter — 140;
SX.D1A — %160, Clean, orig. owner. RC-221AH —

A%. WOPIG, 6805 Devon Wy, San Jose CA 98129,

WANTED: Dentron 160-10AT of BU-]U-AT Hustler
sctgnggg%gresonamrs. Carner, 935 Geary, San Francisco

WANTED — [nstructign chart for accurate Instrument
tube tester, model 257, write, WIUCL 272 Overbrook
Drive, Newtown Square PA 18073,

COMPLETE 2-meter roblle/hase station; Swan Fpm2x
with ac supply, four extra sets of xtals. Ringo base

antenna, 5/B-mobile  antenna, package - $190
WAZHAM, 201-254-5860,
WANTED: General Radio 916-A Bridge, State

condition and price, W7JZv.
FOR SALE: Hallicrafters HT-44 xrtr, plus matching

P5-150-120 pwr supply for $235: Sx-122 genersi
caverage rewr for 218, WR3IAMF, lLaurel, mo
301-776-3065.

EICO 753 with solid-state WO, axcellent ~ %130;
Gilobe Chiet 90A, sxcellent — $40; Hy-Gain 14-8 VS
vertical, excellont — $40; Mareland, K?VRE, 14718
N.w. 38, Bellevue WA 9BO07, 205-883-1250,

FOR SALE: T5-520 cw fliter, ac/dc, all cahles, fike
new — 3575, Hobert Dannals, 16 Arbor Lane [ix
Hills Ny 11746,

WANTED: GR 916A or 1606B rf bridge. WIWP, 5
Newlown Turnpike, Wastport ¢T 06880,

WANT — IB 102 Heath pre-scaler. K21.CS,

COLLINS 625-1, mint, manual, cables ~- 5795,
B1GF-2 — $129; Icom I1C-202 — $200; Spectrum 1296
me. canverter — $50. 209-733.3215. Lick Shideler,
3731 W. Evergreen, Visalia £A 93277,

WANTED: Tempo T2000 linear.
Waolrich PA 17779,

SELL: HWI16, HGINB — 3130; Hallicrafters 5-88
general-coverage rcvr -~ $90, WBZAXA, William
l;arggte, 12 Deer Run Road, Paoughkeepsie NY

QUALITY Stainless threaded, washer, hardware
fasteners! LIsts 20c) walt, WBBL.R, 29718 Btiarband,
Southfield Mich. 48034,

Ernest Mcintosh,

VALIANT $/SR-10, 400 watts ssh, c¢leanest around,
WaALAHIO, 2220 Fairview, Gadsden AL 35901,

NEW Ten Tec equipment, never used with ane vear
factory warranty. Linear 405 — $115. Power supply
251 — %75, amp, meter 207 — $13. Also new Bird rf
il%al?l. &2469
~4761,

wattmeter 6733 — $175, Russ Masters, K
Sa. Vine Ct., Littleton CO 80221, 303.79

SELL <ollins  Mechanical Filters, new, with
spacifications. Will ship, F2502 (LISBY — $65; F25025
{L.58) — $55; F455H31 -~ $50; F455¥6D — %135;
F455Y 31 — 345; F500F60 — $55; F324L03 — §35.
WALUKF 617 862-6742.

CL.EANING House: equipment, naw tubes, parts, junk
tor sale cheap. S.4.45.. brings list, KSEZUJ, 10338
Sageplunt, Houston T 77089,

TEKTROMNIX, Mode! 323 'scope, Like new. Current
production model lists for $1200; curnp!e?e with
probe, mi-cads, ownee's manual for $695, firm, no
itrades. Mare info call Gordon, ex-WaLaP,
303-9B6-0289. Gordon Teall, 974 3. Jellison St.,
Lakewood GO 80226,

TRADE Collins 75A4, noise blanker, .5 and 3.1 filters,
want trasneeiver, send complete info. WI1JOE, Box
551, Center Harbor NH 03226,

FOR SALE: Swan 270-B transceiver with 14-A
converter, Like new with ac cord and manyal — 4400,

rm. R. Scheller, K3GC, Brodheadsvlile PA 18322,
F1¥.992-72843,

SWAN 250-C (6 mir. xewr, a-m, aw, ssb, 180w,
TV2-H (transverter, 6 mtr, toffyom 2 mtrs, 100W) and
KGC-117 (power supply) — $449, WAGDES, Box 146,
Bryn Mawr CA 52318,

COLLINS R3ISUA, fine conditlon — $695;: Robot 70C
maonitor, mint - §27%; Hammartupd HX50 .S58
transmitter, nice — $150: Centrai Flectronics 100%V
with factory 160 meters, just overhauled — $750;
Dask Fax, new — £35, WOGT, Rte. 5, Box 62,
Lockpert |L 60441, 815-8354-6528.

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER
10 to 100 — . \
Prices from $110 (30} "-,\

MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST
NEW CATALOG

of
TOWERS &
ANTENNAS

Midwest

Ham Headquarters

For Over 37 Years
HAMS! Write For
Free Catalog and Wholesals Prices?

ELECTRONIC
DISTRIBUTORS, inc.

1860 Peck, Muskegon, M1 49441
TEL: (616) 726-3196—TELEX: 22-8411

KAUFMAN BALUN

new and improved
KAUFMAN molded plastic with or
water tight without
BALUN E: BALUN
. 1:1 impedance

w,é»:j\ maith

Patent No. For dipoles,
D219106  beams, inverted “V"', and quads

KAUFMAN Cenler Insulater with BALUN §1250 postpaid YSA
KAUFMAN Caniar Insulator without BALUN 850 vuslp:aid UsA
Dragen Fiy antenna congiruction theet end drawing 2.00 postpzid USA

38w PEP KAUFMAN INDUSTRIES
4 Dunces BOX 817
01 Ferrite REEDS FERRY, NH 03054

480-T Ant. Tuning Unit
(Also known as CLI1658
and CU1669)
Highest price paid for these units. Parts purchased.
Phone Ted, W2KUW coilect. We will frade for new
amateur gear. GRC106 and some aircraft units also
reqguired.

R1051 or T827

We stand on our long term offer to pay 5% more

than any other bonafide offer.

308 Hickory Sireet
{201) 998-4248

618-T Transceiver
(Also known as MRC95,
ARC94, ARC102, or VC102)

THE TED DAMES CO.

Arlington, N.J. 07032
Evenings (201) 998-6475
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O1d Radio

Treasures

There's a rare old radio waiting for
vou somewhere. Here's how to have
year-round fun discovering valuable
old sets in your attic, logal swap
meet or antigue barn. You'll enjoy
McMahon's faseinating books, truly
fine collector’s references.

VINTAGE RADIO, 1887-1929: Pictorial
story of pioneer days, 1,000 photos, 263
pages. $10.95 hard-cover, $8.95 soft.

A FLICK OF THE SWITCH, 1830-50:
Fun picture reference of home, military,
Ham, professional radio-TV-electronics,
312 pages. $10.95 hard-cover, $8.95 soft.
RADIO ENCYCLOPEDIA, Gernsback’s
1927 classic beautifully recreated, 175
pages. $14.95 hard-cover, $10.95 soft.

RAD!IO COLLECTOR'S GUIDE, 1921-32:
Data book with 50,000 facts on 9,000
models by 1,100 makers, 264 pages, $6.95.

1926-38 RADIO DIAGRAMS: Beitman's

Here are the idea! holiday gifts.
DEALERS!
Genercus volume discount.
ORDER NOW
FOR IMMEDIATE DELIVERY!
CIRCUIT DIAGRAM for any pre-1951
Jfadio: $3.50, Sand model number.

SEND TODAY to Vintage Radio, Dep't E,
Box 2045, Palos Verdes, Ca. 90274,
We pay postage. Calif, residents add 6%.

$
$
%
$
TOTAL $
Name
Street
City St.—.Zip

FREE! Age Guide with each order, FREE!

Year-round Fun!

174 05T

WANTED: ©Obd microphones, 1920 to 1540, Also
microphone catalogs., Write Bob Paguette, 443 N. 31
St., Milw Wi 53208,

COLLECTOIR'S Items — QST -- 1923 thru 1962,
some 1917, 1920, 1921, 1922, 1963; Popular Radio
and Television fMagazine Dec, 1924 thru May 19284
Nat'l Hadio Inst, Homa Study Booklets — 7 different
booklets ¢ 1926 - 27. Actepting bast offers, Charles
Hardiman, Box 2526, Delray Beath FL. 33444,

WANTED: xevt 1.8, FTdx560, FT101, SR150, SR400,
3‘:?1‘4"3‘ Silevitch, 70 Harvard Avenue, Breokline MA

»

DRAKE: Parfect == T4 X, AC4, MS5, R4-C/NB, and 4
i-f filters new — $1600, se¢ll — 1054, TRAC, 34PNB,
RV4C, new — $800 sel| $525. Meath SB220 — $35

Q.
sohn Mathis, 2412 Plerce 310, Mashville TN 385-1776.

HOSS Trader Ed '“says" we refuse te he undersold:
shop around for the best price then telephone ihe
HOSS last, New Atlas 210 transceiver — $459; Demo
TR-AT — $469; tcom 230 demanstrator — $359; new
Rohn 507 foldover tower prepald — $398; demo
Ham-2 rotor — %599; display Atlag 210X — £419.
Hoss-Trader, specials: Dentron Match Boxes & tinears
a9 sale, New Display L-4B inear — $709; on sala “new
Collins at 10% below old prices, factory ssaled; or
make oifer, New Oisplay Goiling KWM-24 — $1436.
Moory Electronics Cum&aany. P.C. Box H06, Dewltt,
Arkansas 7 2042, Tel.: 501-946-28240,

SIGNAL/ORe  CX78, immaculate goadition, fol
warranty — %1595, Payne Radio, Box-100, Springfietd
TN 515-384-2224.

COLLINS 30L1, round, brand new in unopened
Cotlins carton — %750, Magnum Six rf processar for
Heathkit, mint — $100, B & W Codax keyer, mint —
$50. WhAwR, Or. Gavis, 2501 W 67th St
Shawnes-Mission KS 66208,

5T RIP Chart Recorder, Texas |lastruments, one
mitlivodt full scale, records two independent signals
simuttaneously. Calibrated, excellent condlition
complete with chart paper, ink, manual 19" X 14* ¥
127, 38 1bs. — $395; Mechanical fllters, Collins,
FA55F AGNTO3R, 6 kHX, — $39; 500-cycle cw — $4%;
cabinet, steel, black, fits R-390 et — %$29; manuals:
5181, R-390, SP-600 — §7.05; highly detalied R-390
deppt maintanance manual — $13.95; Collins 478G-1
audio test panel -- $39; Leica slide projector, takes
35mm and 2-1/4" slides, periect, as new — £273, Call
£15-435-8084. Will haggte, H. L. Collins Jr., Box 198,
Tiburon CA 94920,

Early KWM=2 with PM-2 supply, dc supply, two axtra
Lfgsmls — Dscar, ten rmeters. Has A1G on ow = $750.
WhOV 80.5725-2077.

RADAR Parts, SCR-584; pedestal, b antenna, dingle,
rotatar, amplidynes, slip rings, serve drive, Indacator,
manual, etc. Do your own overhauling, save aver
32,000. Price 31,900, Two systems in stock. Dick
T{taglaa, K2RIW, 316 vanderbllt Pkwy, DIx Hills NY

LABEL vour homa brew, Tags 3/8 X 1-1/2 X 1/32
adhesive backed, Black backfrounc white fettars 1/4
te 3/64, spacity. Gne line $1.00 adaitional line ,75¢.
{ther sizes and custom engrlvmg Wpon raquast.
Engraving, Sox 89, Lansing | 60438.

FREQUENCY fiitering eguipment enuine
government surpius — %16, S.a.s.e. for detalls.
WINTCMZ, Rathole 205, Eagar AZ 85925,

SOVE on Ham Gear: lcom 1C224 & highgaln 249 or
CET 144 — $250; 230, 1C-3 PA — 24559.9%; Drake
TRA4, ac supply, speaker, 18 AVT/WB -— $745;
T200% linear — §825; K2000 linear — %710; Tempa |,
ac supply, L8 V antenna — $500, [ used 58310 with
eutra filfers = £300; DX60B — $45. Russ Distributing
<o., Preston 1D 83263,

HALLICRAFTER £xB88 contlnuous al-band recelvar
- $ 350, WoNUW, B206, Whitewater Ca 92282,

DRAKE, late sarias, mint_R4-C — $398: T4X-C, ACA
— $495: 250 fitter ~~ 339; Coliins 755-3C — $450;
328-3, 516F-2 — 3950, all round emblems, mint;
fllters: 200 — $130; 500 = §110.1D0n Payne, Box
524, Springfleld TN, 615-384-2224.

WANTED: HO-13, WAGBB.

Jobs tor Hams

EXPERIENCED Technician Marine Electronics, ham
background prafarable, with old reliable firm, aur

fiftieth year, Seashore Living, Rogers, P.O. Box 333,
Manasquan 08736 NJ.
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THE AUTOMATIC “*E” BY DOVETRON

Qur sixth generation RTTY TERMINAL UNIT (E-Series)
is truly automnatic, whether it is the Amateur
MPC-1000, the Commercial MPC-1000C or the Iatest
MPC-1000R REGENERATIVE. model.

MULTIPATH CORRECTION (a Dovetron exclusive)
and IN-BAND DIVERSITY operation are fully automatic,
as is the CRT dot deflection circuit and the new
AUTO-THRESHOLD control,

Even the intensity control of the CRT cross display
is "hands-off". A front panel photocell senses the
ambient light level and automatically adjusts the
CRT for optimum viewing,

Another new feature, KEYBOARD ACTUATED -
AUTOSTART, provides local motor-start by merely
deprassing the keyboard's Break button, permitting
iast message retrieval and full autostart operation
even in split-site installations.

A Dovetron TSR-100 SPEED CONVERTER-
REGENERATOR may be mounted inside o provide
regeneration of all incoming and outgoing signals

ta less than 1% bias distortion. Its 80 character Ripple
MEMORY provides a full line of storage, compiete

8
i
!
B

AMATEUR

COMMERCIAL
MPC-1000C
$795.00*

with Preload and Recirculate functions. The crystal-
controlled Dual-Clock permits up-down speed
conversion of 80, 67, 75, 100 WPM Baudot and 110
Baud ASCH signals.

A variable Stop-pulse conirol permits slower-than- ..
machine-speed operation and a unigue over-ride
circuit prevents over-runs when down-converting from
one Baud rate to another. Automatic Start-pulses
may be generated for repetitous transmission of the
BLANK character during long marking periods,

and may be used for phasing crypto peripherals.

The MPC-1000R ig the logical combination of the
MPC-1000C and the TSR-100. Front panel controls
are provided for speed selection, exercising the
Memory functions and selecting one of three preset
tone-shift combinations of the AFSK tone keyer.
Two front panel LEDs indicate the status of the
Ripple Memory.,

The 12 manth warranty applies on land, on sea
or in the air.

An inquiry on your letterhead (or QSL card) will bring
complete specifications, or call 213-682-3705.

DOVETRON

€27 Fremont Ave,, South Pasadena 81030

*CIA to amateurs only.
“*QEM discounts available.

Specifications and prices
subject to change without notice.

 Oetnher 1Q7E

MPC-1000

1T
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BULLETIN

/% we've coT GOOD NEWS For you ! !

DEAR OM: It has oftentimes been said that "NO NEWS IS GOOD NEWS" or that “THERE IS NO
= NEWS LIKE GOOD NEWS!" Whatever the case, if you haven't yet heard the "GOOD
NEWS" about BURGHARDT AMATEUR CENTER in Watertown, South Dakota — of all

places!l — then you dont know what you've been missing, and that could well be

classified as BAD NEWS! |

To begin with, at BURGHARDT AMATEUR CENTER,
our whole structure of business is built upon & solid
foundation of FRIENDSHIP and PERSONAL SERVICE.
We do not pretend to be “BIG OPERATORS” or
“WHEELER DEALERS’ as this would defeat our whole
purpose in giving YOU ~ our customer — the kind of
FAST, DEPENDABLE SERVICE that you would expect
— AND YOU GET!! — from a company whose reputation
ag “AMERICA’S MOST RELIABLE AMATEUR RADIO
DEALER” is on the line every day of the year,

On the otherhand, we are by no means a small nor inex-
perienced outfit dealing on the fringes of the amateur
radio market. In fact, Stan Burghardt, WQIT, has been
serving the nation as your DIRECT LINE to every major
manufacturer of ham radio equipment since the fall of
1937 - offering his customers the LATEST and the BEST
in new amateur gear from our central location here in the
Midwest. And, today we are still STOCKING & SELLING
and GUARANTEEING & SERVICING &ll of the familiar
hrand names that are a factor in the amateur market, and
we carry a complete line of accessories to fill virtually
every ham need as well — but then, WHO DOESN’T?7?
And, WHAT ELSE IS NEW???

FAST DELIVERY

Others have surely claimed it — but do you get it??? We
ALWAYS ship your order the SAME DAY it arrives —
unless for some G0OD REASON we are unable to supply
the item from stock, Factory back-orders in recent
months have made it a real challenge to keep many of the
fast-moving NEW MODELS on hand, but we're doing ALL
WE CAN to stay on top of things and keep you advised as
to probable delivery schedules based on what information
we have. In the event of ANY delay — however slight -~
you can count on us to notify you promptly and advise you
SPECIFICALLY when we can & WILL deliver your order.

HONEST DEALING

We'll be honest with you RIGHT FROM THE START!!
We ARE in this business to make a lving — buf we don’t
intend to make it at YOUR expense. Our prices on new &
used equipment are “‘down to earth’ and squarely reflect
the REALISTIC VALUE of the merchandise. Remember,
we're licensed ham operators too, and if we cannot
“honestly’’ admit to ourselves that we’d pay so much for &
particular item -- then you won't have to pay that price
either!! When a TRADE-IN is involved — YES!! WE DQ
TAKE TRADES (both on new & used gear)!! — you'll
always receive OUR top-dollar allowance for your gear.
We know what the various items of used gear are worth on
the resale market, and our STRAIGHT-FORWARD
quotes will always speak for themselves.

MEW STORE HOURS:
TUESDAY thru SATURDAY WE'RE FOR REA'.! !

9:00 A.M. to 4:00 P.M. There‘s No Doubt About It!

Closed Sunday & Mondayi! WRITE TODAY FOR OUR LATEST
BULLETIN/USED EQUIPMENT LISTI!

124 First Avenue Northwest

Watertown, South Dakota 57201
Phone 605-886-7314

- DEPENDABLE SERVICE

We service WHAT WE SELL — and many that we don't!!
QUR POLICY on the handling of defective merchandise is
weil known to those who have dealt with us before. Any
and ALL complaints are handled PROMPTLY and EF-
FICIENTLY by our well-staifed SERVICE department
with your COMPLETE SATISFACTION in mind. We are
only human, and admittedly, we DO make mistakes -— but
failing to correct any errors for which we are responsible,
is the one mistake we NEVER make. When we say
“SERVICE with a smile” — we MEAN IT!!! — and it’s
YOUR smile that we're afier.

PERSONAL TOUCH

When vou deal with us, you ALWAYS receive our prompt,
PERSONAL ATTENTION and INDIVIDUAL CON-
CERN!! Each and every letter and phone call puts you in
INSTANT TOUCH with someone who is ready, willing and
able to give your order or inquiry his undivided attention
- not put you on “HOLD!"” We approach every tran-
gaction with a fresh frame of mind, and you'll never catch
us using any stereotyped methods to handle your
requests. We know that Watertown *‘ain’t exactly the
cornerstone of civilization — but we are ON THE MAP,
and we’'ll go a LONG-LONG way to take VERY GOOD
care of you and make you feel “WELCOME!" Remem-
ber, OM, ham radio is our gnly business and we’re here to
serve YOU!I!!

. “THE BEST DEAL"

We realize that we will no doubt be “‘undersold”” most of
the time — insofar as the ‘“‘price” goes —hut we want you
to be AWARE (before vou buy!!) that there is much,
much more to a “GOOD DEAL" than just the lowest
price. In the final analysis, it's the reputation of the dealer
standing behind your purchase that’s worth as much or
more than the quality of the product itself, And-that is
WHY at BURGHARDT AMATEUR CENTER . .
“§.E-R-V-I-C-E” is our MOST IMPORTANT product —
hoth technieal service that you can RELY ON, and PER-
SONAL service that you can COUNT ON —and in terms of
dollars & cents, these will NEVER be discounted.

In conclusion, your CONFIDENCE in us is our MOST
IMPORTANT asset. We APPRECIATE the opportunity to
serve YOU, and we look forward to each & every op-
portunity to do so. When it comes to FAST DELIVERY,
HONEST DEALING and DEPENDABLE SERVICE, we
don’t just “advertise it” - WE GIVE IT!!

73's STAN BURGHARDT W@IT JIM SMITH WBEIMJY
BilL BURGHARDT WB@GNBO

PO, Box 73
AMATEUR CENTERN

"Amaerica’s Most Relioble Amateur Dealer”

Your Full-line Ham Dealer Where S-E-R-V-I-C-E is our most imporiant product.
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There are many reasons for you to choose Yaesu and they are best summed up
as PERFORMANCE AT THE RIGHT COST. Your dealer will proudly demonstrate
why the finest sounding signals heard around the world originate from YAESU.

The radio.

Yaesu Musen USA Inc., 7625 E. Rosecrans, No. 29, Paramount, California 90723
Yaesu Musen USA Inc., Eastern Service Center » 613 Redna Terrace, Cincinnati,OH 45215



therr own egquipment
go EIMAC.

Building HF or VHF power amplifiers? You'll find
them described in detail in both the ARRL Handbook
and the Radio Handbook. And you'll find that EIMAC
tubes are the overwhelming choice of expert equip-
ment designers for 1.8 to 1296 MHz service.

The Hadio Handbaook features a deluxe amplifier
using the 3-1000Z for HF service plus other HF or VHF
designs built around the 3-500Z, 4CX15008B, 8877 and
the 8874, The ARRL Handbook describes a multiband
HF amplifier using the 8877, plus other designs featur-

ing the 3-500Z, 8873, 4CX250B and 3CX100A5. And
there's plenty of information about design and con-
struction of fransmitting equiprment
using EIMAC power tubes in both
handbooks.

For tube information, contact
Yarian, EIMAC Division, 301 Industrial
Way, San Carlos, California 24070. Or
contact any of the more than 30
Varian Electron Device Group Sales
Oftices throughout the world.

varian
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