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TEMPO YHF/ONE

An advanced design

synthesized 2 -meter
transceiver...the

No need to wait any longer — this is it! Whether
you are already on 2-meter and want something
better or you're just thinking of getting into it,
the VHF/ONE is the way to go.

The brand new Tempo VHF/ONE is fully
synthesized so no crystals are required. It features
all of the advantages of a 5-digit LED receive
frequency display and offers the full 2-meter band

coverage (144 to 148 MHz) for transmit and receive.

Here are some more of the features that makes the
VHF/ONE the most compact and versatile 2-meter
amateur transceiver available.

* Full 2-meter band coverage (144 to 148 MHz)
for transmit and receive.

* Full phase lock synthesized (PLL) so no
channel crystals are required.

* Compact and lightweight — 9.5” fong x 7"

wide x_.2. 25" high. Weight — About 4.5 Ibs.

Provisions for an accessory SSB adaptor.

5-digit LED receive frequency dispiay.

5 KHz frequency selection for FM operation.

Automatic repeater split - selectable up or

down for normal or reverse operation.

* Compare its construction with any other
amateur transceiver on the market.

e & 4 @

Microphone, power cord and mounting bracket
included with each transceiver.

Two built-in programmable channels.

All solid state,

10 watts output.

Super selectivity with a crystal filter at the

first [F and an E type ceramic filter at the second IF.
» 800 Selectable receive frequencies.

* Accessory 9-pin socket.

s 349500

TEMPO SSB/ONE

S§5B adapter for the Tempo VHF/One

¢ Selectable upper or lower sideband.

* Plugs directly into the VHF/One with no modificatio
Noise blanker built-in.

RIT and VXO for full frequency coverage.

$225.00

Prices subject to change witheut notice.,

11240 W. Olympic Blvd., Los Angeles, Calit. 90064 213/477-B70°
831 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 B816/679-3127

Available at select dealers throughout the U8



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;
ed atlon and mobile; low power and
__high power. Take your pick from 20
models...the world’s finest line of *

m'ateur 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 offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of -
reliable service, its heavy duty components aliow it to loaf
along even at full legat power. If you want to put that
strong clear signal on the air that you've probably heard
from other 2K usars, now is the time, Move up to the
2K-4, Floor console or desk maodel ,.$995,00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high guality linear amplifier designed for commercial
and military uses, The 3K-A employs two rugged Eimac
3-500Z grounded grid triodes for superior linearity

and provides a conservative three kilowatts PEP input on
S8R with efficiencies in the range of 80%. This results

in PEP output in excess of 2000 watts. In addition, the
JK-A provides a heavy duty power supply capable of
furnishing 2000 watis of cantinous duty input for either
RTTY or CW with 1200 watts output. Price...$1250.00
4K-ULTRA

The 4iK-ULTRA is specifically desigred for the most
demanding commercial and military operation for SSB,
CW, FSK or AM. The amplifier features general coverage
operation from 3.0 to 30 MHz. Using the magnificent
tiew 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 powar RF amplification, 100 watts drive
delivers 4000 watts PEP input. This amplifier can he
supplied modified for operation on frequencies up to
about 100MHz. Price...$2950.00

TEMPO BN2Z

The Tempo 6N2 brings the same high standards of
performance and reliability to the 6 meter and 2 meter
bands. Using a pair of advanced design Eimac 8874 tubes,
it provides 2,000 watts PEP input on 858 or 1,000 watts
input on FM or CW, The 6N2 is complete in ons compact
cabinet with a self-contained solid state power supply,

buiit-in blower and RF relative power indicator. Price...$795
TEMPO 2002

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

2 meter operation only. ..$695.00

TEMPO 2006
Like the 2002, but for 6 meter operation. ..$695.00

TEMPO T-2000
LINEAR AMPLIFIER

The brand new T-2000 linear is the perfect companion
for the Termpo 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 built-in solid state power supply, built-in antenna relay,
a relative RF power indicator, and built-in quality

to match much more expensive amplifiers.  $795.00
K-2000

LINEAR AMPLIFIER

The new ¥-2000 is the perfect companion for Kenwood's
TS8-520...matched for style and circuitry. The same
specifications as the T-2000...$795.00

TEMPO VHF/UHF AMPLIFIERS

Solid 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.

please call ar write for complete information.

Henry

11240 W. Olympic Blvd,, Los Angeles, Calif. 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801 714/772:9200
Butler, Missouri 64730 816/679-3127
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Congratulations, somebody.
You just bought the 27000th

Collins KWM-2A transceiver.

That’s right.
In the last 15 years
some 27,000 Collins KWM-2A units have
been sold. Sold to amateur operators
worldwide, governmental agencies,
public and private emergency services,
exploration parties. And used in such
diverse climates as those of the polar ice-
caps and the jungles of Southeast Asia.

Behind this popularity is Collins’
basic philosophy: **A conservative
design makes a high-reliability design.”
And KWM-2A reliability is legend.
Sois its high stability and its high
resistance to electrical and physical
punishment. And, as a result, it enjoys
high resale value.
2 0Oa=

KWM-2A utilizes only U.S. stan-
dardized tubes and components. Because
of its conservative, high-reliability
design, maintenance is comparatively
simple. In fact, many maintenance
operations can be performed by most
any operator. And good parts avail-
ability means air time, not downtime.

When vou add the technical assis-
tance, service and support by Collins’
factory professionals, you have plenty
of good reasons to see your Collins
distributor about becoming the owner
of KWM-2A number 27,001.

Amateur Radio Marketing, Collins
Radio Group, Rockwell International,

Cedar Rapids,

Towa 52406. ‘l‘ Rockwvell
Phone ;
319/395-4507. International
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American Ham Spirit.

you either have Iit;
or you don't.

The hams at Dentron have it. That's why we pack so much excitement
into the products we build.

If you're an excited ham who loves to operate all bands, why not com-
plete vour station with the 160 meter Top Bander™? 160 meters is only
a step away from 80 with this remarkable 160 meter transverier. De- ey X

signed to bring simple, low cost 160 meter capability to any amateur ~ Top Sander $198.30 ppd. USA, =
station equipped for 80 meter CW, SSB, or AM operation. Just “plug  Speee s iea
in and play” and vou're on 180 meters with 100 watts transmit power

and a super sensitive receiver.

And coupled with the 160AT Skymaster™, tuning your present antenna
or leng wire is a shap.

There is only one Super Tuner™ and only one Super Super Tuner™,
Excited Dentron customers around the world have discovered why the
Super Tuner™ and Super Super Tunet™ are the only antenna tuners on
the market that will match EVERYTHING between 160 and 10 meiers,
whether it be balanced ling, coax cable, random or long wire.

For the ham on the go the 80-10 Skymaster™ offers portability for
tuning that random or long wire antenna. With Dentron Skymatcher™
vou don't have to miss out on the fun of ham radic if you live in a motel
or condominium,

lts Finally here! The Dentron Dual, In-line Watit meter. If you're a per-
fectionist as we are, you have certain requirements for your station.
Naturally you'{l want to monitor boih forward and reflected wattage
simultaneously. Tired of constant switching and guesswork? Upgrade!

¢ Reverse scale 0-200 watis

= Forward scale 0-200 and 0-2000 RFWatts

s Meter accuracy =5%

» Frequency coverage — 1.7 through 30mcs.
Dentron manufactures antennas because our customers deserve better
performance. There have been too many compromise antennas for ioo
long. We know how much time the average anienna takes to assemble,
that’s why we do the work before we ship to you. What a Dentron an-
tenna DOES NOT include is 2 large plasiic bags of parts, 5 pages of
instructions and many hours of assembly.
With the Skymaster™, Skyciaw™, Mobile Topbander™, all band doublet
and new Trim-Tenna™ 20 meter beam, you'll be proud of their fine 160- 104
appearance and performance and thrilled with the few minutes it takes BB B 50 o, LSA
io assemble them. ///'""'“‘\\

™,

160AT Skymatcher
%58.50 ppd. USA

Super Tuner $119.50 ppd, USA

W-2 Weattmeter

CATCH THE EXCITEMENT FROM DENTRON ... / 359,50 ppd. USA

alt Dentron products are made in the USA. '
From Dentron Radio or your Favorite Dealer,

rq Skymaster ir

$04.50 ppa. USA Al Band Doublei™,
¥24.50 ppd, USA ~

.
3/ Mobile Top Bander

459.50 ppd. USA.,’

frim-fennash

‘Radio Co., In¢. .
| 2100 Enterprise Parkway

- Twinsburg, Ohio 44087
(216) 425-3173 - ‘

{Skyciaw $78.50 ppd. USA

kymatcher $59.50 ppd. USA



The First Base Hit!

The 450MHz-FM game now has one on base! ICOM is on with the first 440-450 radio built
specifically for base operation, the IC-31. You're going to be hearing a lot from this promising
young newcomer following in the footsteps of that popular veteran, the IC-30A mobile unit.

Impressively built for 26 channels and 10 watts output,
thisunit is the perfect teammate of the IC-30A, which has
proven itself to be the biggest 450 winner on the road.
With the S.W.R. bridge built right into the front panel and
a forward mounted 9-pin socket, the new IC-31 base unit
provides the flexibility necessary to good UHF operation,
and its compact size and styling match the other ICOM base radios.

If you want the number one team, bring it on home with the IC-81. Tryouts are being held at
your ICOM dealer now.

Freguency Range 440-450MHz

Channels 25

Power Output Hi 10 Waits, variable to 1 Wait

Sensitivity .4 microvolts for 20DB quieting
.3 microvolts for 1208 SINAD

Bandwidth (Transmitted) 18KHz with 5KHz deviation

Size 111%230x260 {dim. in MM)

Weight 7.2 kilos

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT . Distributed by:
ICOM WEST, INC. ICOM EAST, INC.
Suite 3 Suite 307
13256 Nerihrup Way 3331 Towerwood Drive
Bellevue, Wash. 98005 Dallas, Texas 75234
{208) 747-5020 (214} 620-2780
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1976
EDITION

THE STANDARD reference work
and text for everyone—radio
amateurs, students, experimenti-
ers, engineers, lab men, techni-
cians.

The 53rd Edition of the Handbook continues the tradition
of providing the radio amateur with the mosi up-to-date
technical information. Chapters revised include those
covering HF Receiving, VHF Transmitting, Antennas, Sin-
gle Sideband Techniques, Station Assembly, and Opera-
ting. The most exciting new construction project is a solid-
state, digital SSB and CW receiver covering 160-10 meters.
Other new projects include a beginner’s receiver, half-size
3-element 40-meter beam, speech processor and low pass
filter. All important aspects of amateur radio are covered.
Whether you are a newcomer or experienced amateur, you
will find that the 1976 Edition is the complete Handbook
of Amateur Radio Communication!

~ "American Rapio

Canada, $8.00 Elisewhere. Cloth-bound
Edition, $10.00 U.S.A. and Possessions, RELAY LEAGUE' INC.
$11.00 Canada, $12.00 Eisewhere.

NEWINGTON, CONN., U.S.A. 06111




forthe
experimentier!

INTERNATIONAL CRYSTALS & KITS
OSCILLATORS * RF MIXER +« RF AMPLIFIER - POWER AMPLIFIER

OX OSCILLATOR
Crystal controlled trans-
istor type. 3 to 20 MHz, OX-Lo,
Cat. No.-(35100. 20 to 60 MHz,
OX-Hi, Cat. No. 035101
Specify when ordering.

Price $3.95 ea.

OF-1 OSCILLATOR
Crystal controlled trans-
istor type. 3 to 20 MHz, OF-1,
Lo, Cat. No. 035108. 20 to 60
MHz, OF-1, Hi, Cat. No. 035109
Specify when crdaring.

Price $3.25 ea.

EX CRYSTALS '
(HC 6/U HOLDER) 1l
Cat. No. Specifications
031080 3 to 20 MHz — For
use in OX O8C.Lo
Specity when orderin
pecity 4.95 esg
20 to 60 MHz — For
use in OX OSC Hi
Specify when_ ordering
$4.95 ea.
3 to 20 MHz — For
use in QF-1L OSC
Specify when ordering
$4.25 ea.
20 to 60 MHz — For
use in OF-1H OSC
Specify when ordering.

031081

131300

031310

$4.25 ea.

MXX-1 i
TRANSISTOR
RF MIXER

A single tuned circuit intended
for signal conversion in the
30 to 170 MHz range. Har-
monics of the OX or OF-1
ascillator 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
Specify when ordering.
Price. $4.50 ea.

SAX-1
TRANSISTOR
RF AMP

A smaell signal amplifier to
drive the MXX-1 Mixer, Signal
tuned input and link output.
3 to 20 MHz, Lo Kit, Cat. No.
035102. 20 to 170 MHz, Hi Kit,

Cat. No. 035103
Specify when ordering.

Price $4.50 ea.

TRANSISTOR

PAX-1

RF POWER AMP
A single tuned output amplifier
designed to follow the OX or
CF-1 oscillator. Qutputs up to
200 mw, depending on
frequency and voltage. Ampli-
fier can be amplitude modulated.
3 to 30 MHz, Cat. No. 035104
Specity when ordenng.

Price $4.75 ea.

BAX-1

BROADBAND AMP
General purpose amplifier
which may be used as a tuned
or untuned unit in RF and
audic applications. 20 Hz to
150 MHz with & to 30 db gain.

Cat. No. 035107
Specify when ordering
Price $4.75 ea.

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 countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497, Oklahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee
Oklahoma City, Oklahoma 73102

- Januarv 1976
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Directors Section Communications Managers of the ARRL

Canada Raports Invitad: All amateurs, especially League members, are invited to report siation activities on the tirst of each manth
BONALD J. HESLER, VE1SH {for preceding month) direct to the SCM, the adminlstrative ARRL official elected by members in each Section, Fadio club re-
B0, Box 418, Sackville, NE EOA 3C0 parts arg aiso desired by SCMs far Enclusion in 057, ARRL Eield Organization station appointments are available in areas

e ’ ! shown to qualified League members. General or Conditional Ciass licenseex or higher may be appointed ORS, OPS, OO0 and
Vice-Director: ORS, Techniciens may be appointed OVS, OBS, or VHF PAM. SCMs desire application for the laadership posts of 5£8, EG,

Atlantic Division

HARRY A. McCONAGHY, W3SW
8708 Fenway Of., Bathesds, MD 20034

Vice-Directer: Jasse Bieberman, WaKT
RD 1, Box 66, Yailey Hill Rd,, Maivern, PA 19385

Cantral Division

PHILIP F, HAL LER, WAHPG
HOU0 §. Tripp Ave., Chicago, IL 60629

Viea-Divacter: BEdmand A, Metzger, WIPRN
1820 South Fourth §1., Springtield, IL 82703

Dakota Division

GAREIELD A, ANDERSON, WAKE
5820 Chowen Avenue South. Minneapolis, MN 55410

Vice-Diractor: Tod A, Qison, WIYP
292 Heather Lane, Long Lake, MM 55356

Dolta Division

MaX ARNOLD,* WaWHN
512 Hagen Bd., Nashvilie, TN 37220

Vice-Lirsctor: Malcolm P, Keown , WSRLUB
#13 Moonrist, Vicksburg, MS 20160

Groat Lakes Division
RICHARD A, EGBERT, WBETU
479 Red Fox Rd., Revynoldshurg, OH 43068

Vice-Director: William E, Clausen, WBIMI
1615 Scottsdale Ave,, Columbus, OH 43220

Hudson Bivisian

STAN ZAK, K280
13 Jennstar Lane, Port Chester, NY TO573

Vies-Dirsctor: George A, Diehl, W2IHA
20 Wilson Ave,, Chatham, NJ 07928
Midwast Division

FALIL GRAUER, WQF IR

Box 190, Wilson, KS 67490

Vicg-Director: Claire Richard Qyas, W@JCP
2933 Dudiey 5t., Lincoln, NE 68503

Naw Englfand Division

JOHN C. SULLIVAN, WIHHR
Whitney Road, Columbia, CT 06237

Vicg-Directar: John F. Lindholm, W1DGL
.0, Box 16935, Bristol, CT 08010

Northwestern Division

ROBERT B, THURSTON,* W7PGY
TIO0 315t Ave., NLE., Seattle, WA 93115

Vica-Directar: Dale T. Justice, K "WWR

1369 NE Sunrita Lana, Hillshore, OR 97123
Pacific Division

JA M DOCY GMELIN, WEZRJ

16835 Willowbrgok Way, Cuparting, CA 95074
Vige-Diraator; William W. Emsl WATLRL

Sox 120, Dayton, NV BS4D:,

Roanoke Division

L. PHIL WICKER, WAALCY
4821 Hill Top Road, Greenshoro, NC 27407

Vice-Directar Donaid B. Morris, W8JM
1138 Morningstar l.ane, Fairmont, WV 2p554

Rocky Mauntain Division

CHARLES M COTTEHELL WAsSIN
430 8, Swadley 3t., Lekewaod, CO 83228

Vice-Diractor: Maurice {). Carpenter, KOHRZ ,
1270 South Tejon 8t., Denvar, 00O BO223

Sautheastsrn Division

LARRY E, PRICE, W4DQD
£.9), Box 2067, Georqia Southern Branch, Statesbaro,
34 30458

Vice-thiractor: Hev B, Cavender, K4vW
PO, Box 1083, Lake Placid, FL X3862
Seuthwasters Division

AOHN R GRIGGS,* WeKW
1273 13th §t., Baywood Park, Las Cishs, ©A 93402

Vice-{fractor: Jay A, Holladay, WEEJJ
5128 Jessen Dr., La Cenada, CA 91011
Wast Gulf Division

ROY L. ALBRIGHT,” WSEYRB
107 Aosemary, San Antonio, TX 78208

YVive-Dirgetor: Jack D, Gant, WSGM
%21 Monroe, NW., Ardmore, 0K 73401

*Members Executive Comnties

8 B5T=

BM and PAM where vacancies exist,

Canadian Division
Afberta

Brithts Coltmbia
AManftoba
Maritime

Qntario

Quebes
Suskatchawar

Atlantie Division
Delaware

Esstern Pormsylvania
Maryland-0,C,
Scuthern New Jersay
Western New York
Westarn Pannsylvaniz

Central Division
ftnois

indiang
Wisconsin

Dakota Division
fMinnesota
Marth Dakota
South Dekota

Deita Division
Arkansas
Lawisiana
Mississippd
Tennassaw

Great Lakes Division
Kantucky

Michigan

Ohla

Hudson Divisian
Eastern New York
N.Y.C. & Leng Istand
Nartharn New Jarsay

Midwest Division
fowa

Kansas

Missourt
Nobraska

New England Divisian
Connecticut

Eastern Massachusarts
Maine

Naw Hampshire
Rhode Istand
Vermont

Westarn Massachusetts

Narthwestern Division
dAlaska

Idaho

Montanz

Cregosnr

Washington

Pacific Division
East Bay
Nevada

Paritic

Sacrarmento Valley
San £Lrancisco

San Joaguin Valley
Sarsta Clars Valley

Roanoke Divlsion
Narth Carolina
Sauth Caralina
Vieginia

West Virginia

Rocky Mountain Division

Colorade
New Maxico
titah
Wyoming

Southeastern Divisson
Alabama

Canai Zone

Georgia

Northern Floride
Sauthern Florids
test Indies

Southwastern Division
Arizons

Los Angeles

Crange

San Dlego

Santa arbara

West Gulf Division
NMarthern Texas
Oklahome
Southers Taxas

Don Sutherland, VEGFK, 426 2d4th Ave. N.E., Calgary, Alta. T2E X2
H. E. Savage, VETFB, 4553 West 12th Ava,, Vancowerﬂ

Steven Fink, VE4FC| 14 Granderast §t., Wmnnpen Mammba F!ZV Iz
Aaren D, Sotemon, VE10C, 8 Crichton Park Hoad, Dartmauth, NS
Hollard H, Shepherd, VESDV, 3016 Cowan Cres,, Urtawa. K1V BL1

Lawrence F. Dobby, VE2YLU, 157 Sedgetield Ave,, Point Claire, P.0Ct. HOR 1NE

Percy A, Crosthwaite, VESKP, R.A. 3, Saskatoon, S7K 246

Raoger E. Cole; W3DKX, 345 E. Roosevalt Ava., New Castls 19720
Goorge S, Van Dyke, Jr., W3HK, 4607 Convent Lane, Fhiladelphia 19314
Karl R, Medrow, W3FA, 718 W, Central Avenue, Davidsonville 21035
Charlas E. Travers. W?YPZ. State Police Drive, Trenton 08828

Richard M, Pitzaruse, *K2KTIK, 3043 Howletr Hill Rd., Syracuse 13215
Donald J. Myslewsks, KICHD, 359 McMahon Hdd,, N, Hentingion 15642

Edmond A. Metzger, WIPRN, 1520 South 4th St., Springfield 62703
Michael P. Huntar, WASEED, 701 Babs Court, Besch Growe 46107
Roy Padersen, KBFHI, 510 Park 51., Juneau 83039

Franklin B. Leppa, *K@ZXE, 2021 Swan Lake Hd., Duluth 86811
Harold L. Sheets, WODM, 21 Euclid Ave., (rand Forks 58201
Ed Gray, WABCPX, Rr, 3, Salem 7058

Sid Pokorny, WSUALS, P. (). Bax 4071, Horseshoe Bend 72512
Hobert P. Schmidy, WEGHP, 5100 Press Dr., New Orleans 701126
Wiilliam L. Appleby, WBEDCY, 28 Linda Lane, Long Beach 39560
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John H. Srmale, WB2CHY, 530 Scuth 1Eth §t., Lindenhurst 11757
William §. Keller, til, WB2RKXK, 27 Albright Circle, Madison 07940

Max R, Otto, WALFF, 733 W. Benton 51, lowa City 52240

Babert M. Stimmers, KEBXF, 3045 Narth ¥2nd, Kansas City 56109

B, H, Maschenross, WARFMD, 2412 Saint Robert Lane, St, Charles 83301
Claire R, Dyas, WRJCP, 2933 Dudley, Lincoln 68503

John J, McNassor, W1GVYT,-218 Berlin Ave., Southington 08489

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

£dward B. Bristow, WATMUX, 54 Les §1,, Lincoln 04457

Robert Mitchel), W1SWX, Box 137-A, Chestar (13036

Honald H. Simonton, KTGMW, 100 Suttotk Dr,, Marth Kingstown 92882
James H. Viele, WIBRG, 101 Henry St., Burlington 05401

Parcy €. Noble, W1BVR, Bailay Rd., P. . Box 5, Lanesboro (11237

Aoy Davie, KLFCUK, Star Routa - Montana Creek, Willow 99683
Dale Brack, WAZEWV, 1508 Alder Drive, Lawiston 83501

Harry A, Roylancs, W7RZY, Box 621, Harlowton 69036

Leonard R. Perking, WAZKIU, 878 Nadine Ave., Eugena 97404
Mary E, Lewis, WYQGP, 10352 Sandpoint Way, N,E,, Seattla 981258

Charles . Breeding, KEUWR, 3130 Raleigh Ct., Fremont 94536
Iotin D. Weaver, WTAAF, 1501 N, 22nd $t,, Lat Vegas 39101

J. . Carrigan, KHEGOW, P, 0. Box 698, Kaneohe 96744

Norman A. Wilson, WABJVD, Route 1, Box 730, Woodland 96535
L harles K. Epps, WEQAT, 35 Belcher St., San Francisco 94114
Halph Saroyan, WSJPLL, 5204 E, Townsend Ava,, Fresno 93702
James A. Maxwell, K6AL, P. 0. Box 473, Redwood Estates 95044

Charles H. Brydges, WAWXZ, 4901 Tiffany Ave., Winston-Satern 27104
Hichard H. Miller, WA4EC, 1509 Highland Ava., Camden 29020
Robert L, Follmar, W4QDY, 1057 Dune St., Norfolk 23503

Mrs- Kay Anderson, WBDUV, 208 Childeks Court, Huntington 26705

Clyde O. Penney, WARHLQ, 1626 Lacust St., Denver 80220
Edhward Hart, Ir., WERE, 1208 Maon NL.E., Albuquerque 87112
Ervin ¥, Greene, W7EU, 4326 Hermasa Way, Salt Lake City 84117
Jaseph P, Ernst, W3VB, 502 Ryan 5t., Tharmopolis 82443

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

Roderick J. Isler, KZE#1, 362 Aviation Det, Box H, Albrook AFB, APD NY 09825

Atpheus H. Stakely, K4WC, 2220 |yle Road. College Fark 30337

Frank M, Butler, Jr., W4H‘KH 323 Eliott Hd., 8.E., Fort Walton Beach 32548

Woodrow Huddlestan, K4SCL, 219 Dyiftwond Lana, Largo 33540

David Novoa, KP4BDL * P, O Box 20758, University Station, San Juan PR Q031

Marshall Lincoln, W7DQS, Box 1490, Wickenburg 85358
Eugene H. Wiolino, WBINH, 2839 Canada Blvd., Glendale 91208
Williarn L. Weise, WCPH, 1763 fowa 8t., Costa Mesa 92626
drthur A, Smith, WSINI, 4515 Melisa Way, San Diega 92117

D. Paul Gagnon, WABDEI, 1791 Hedon Cir., Camaritlo 93010

L. E. Harrison, WELR, 49 [os Robles Drr., Adingten 76011

{ecit C. Cash, WbPML 1802 Smith Ave., Lawten 73501

Arthur . Ross, WBKR, 132 Sally Lane, Brawnmlle 78621
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“It Seems

A New Look

For some twenty years we had, from
time to iime, considered the pros and
cons of changing the page size of OST.
On a couple of oceasions we had gone so
far as to prepare sample copies of QST
in the new size, to test the opinions of
our staff, Hgq. visitors, and directors.
While there were always some advan-
tages evident, we were deterred from
making the change largely because of
tradition and because the disadvaniages
didn’t seem to be sufficiently out-
weighed by the advantages.

But events of the past couple of
years finally swung the scales in favor of
a change.

First, let’s go back to the beginning,,
when QST first came upon the scene. At
that time the page size was chosen to be
approximately 6-1/2 by 9-1/2 inches in
size, Why? For the very simple reason
that was the size press the local printer
had. Bven in subsequent years, as ST
ontgrew (in circulation) one printer and
then another, the 6-1/2 by 9-1/2-size
press was commonly available, and there
was no compelling reason to change the
page size,

In 1929 the printing of QST was
moved to the Rumford Press in Con-
cord, N H. Rumford was (and is) a fine
printer, and they produced every issue
of Q8T up through the December, 1975,
issue, Let the writer, speaking not only
for himself but for the several editors
prior, again voice his sincere thanks to
the Rumford Press for the fine work
they did for all of those nearly fifty
years.

But standards in the publishing field
changed, and older printing equipment
was replaced by new equipment which
was designed for different page sizes.
The prinier could make adjustments in
the width of the paper parchased, but
with the newer presses it was necessary
to throw away over an inch of trim
waste on each copy of OST. This
amounted io hundreds of pounds of
waste paper per issue, but we could live
with it — untl the price of paper went
out of sight a couple of years ago, Over
a two-year span, the cost of producing
an issue of Q8T increased nearly 75%,
almost all of that increase caused by the
higher price of paper. These increased
costs helped to create a loss in ARRL
operations of over $130,000 in 1974,
With all of the othet inflationary pres-
sures that were also upon us, it was
obvions that it was time for a chanpe
and so, this new size of ST,

10 US.oo

We recognize full well that the
change in size will bring inconvenience
to some.

Boolkshelves, carefully designed to fit
the traditional size of OST, must now be
redesigned. Qur advertisers must make
some adjustment. The new size will not
slide so easily into a coat pocket for
reading while on a bus, The magazines
will not stand unsupported on a shelf so
easily, And students who want to hide
(ST behind a textbook in study periods
will have a little more difficulty.

On the other hand, the changes we
have put into effect with this issue of
(ST are going to save a considerable
amount of money - over $100,000 a
year. By having gone to a “standard”
size, we have been able to seek out more
competitive quotes for the printing. The
printer that has now been selected to
print QST is the R. K. Donnelley Co.,
who for more than ten vears has been
printing the ARRL Handbook and some
of our other manuals. The printing of
QST is now being done in Glasgow,
Keniucky, and so the distribution will
take place from a somewhai more cen-
tral point and thus, hopefully, will get
to vou members more expeditiously.

There are other advaniages which
you may find more fangible. A larger
type font will make the reading much
easier for all, and perhaps will even
appear to make some of the more
technical articles easier o comprehend.
The three-column design will permit
more varied and attractive layouts, thus
increasing vour interest in the content.
We’ll be able to bring vou larger, clearer
photographs and diagrams, which ought
to make everyone happier.

Finally, we have used the occasion of
this change to reappraise some of our
editorial approaches, and you will find a
number of new slanis in this and subse-
quent issues. Our ultimate goal is to
make every page of each issue of interest
10 every reader.

The ariginal decision to change the
page size of (ST was based largely on
economics. The implementation of that
decision has hopefully been accom-
plished in a way to bring you a journal
of which you can continue to be proud
and which will indeed serve you better
than ever.

Getting ready for this change in QST
has been an exciting and rewarding
expetience for your Hq, staff — we hope
you'll find the result equally rewarding.
-~ WIRU s
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The Nov. 23 EME tests on 432 from WASLET using the 150-foot SRI dish resuited in 83 QSCs with
61 different stations, according to WREKAP. Stations were worked in all ten U7.8. call areas and
13 countries, including all continents except South America. Sometime during 1976 there'll be a
repeat operation, but on 1296 MH=z. :

Help FOG help us, by following & couple of basic rules when writing to Gettysburg. First, use
the new amateur postoffice box number, 1020. This speeds up the sorting. Secondly, use a
standard No. 10 business envelope, so that your application can be folded twice the long way.
Finally, when you fold that 610, be sure that you do 0 into three equal portions, so that the
application occupies @ minimum of space in the envelope and isn't so likely to be cut up by the
mechanical letter openers.

When vou take the test for a General Class license at an FCC examining point, if you miss the
code test by only & small amount, and if you'll ask, vou'll be given credit for the Fechnician
code element, and can go on to take the written part of the exam. Upon passing that, you'll
receive a Technician (G) license, and when you get your code speed up, vou‘ll have to take
only the code portion of the exam. But you have to ask,

A special events gtation on January 1, 1976, will sign AB6TR, and wiil operate from the annual
Pasadena Tournament of Roses Parade, exclusively on 3985 kHz, ssb. January 1 is, of course,
the first day the new A" call signs can be used. Confused about which prefixes are what
under this bicentennial arrangement? Ckay, see page 135 of this issue for a special tear-out
which you can keep at the operating position for the rest of 1976,

The state of Washington bicentennial gailing ship "Explorer" is in need of an amateur to operate
the ship's amateur station as she sails from Washington down through the Panama Canal and up
the east coast. Interested? (Oh, t be young again! -- WIRU) Contact fohn H. Brown, W7C KT,
Rt. 31, Box 318-Al5, Olympia, WA 98502,

The Canadian mail strike fouled up both Canadian Division vice-director balloting and Canadian
member renewals. The balloting problem has been solved by extending ballot~counting date for
Canadians from November 20 to January 8. As for membership renewals, no Canadian member
whosge renewal was held up by the mail sirike will have a lapse in the continuity of his member-
ship.

T

Qverloading in Mode B of Ogcar 7 is begcoming & serious problem, threatening the lifetime of
the batteries, and causing cross modulation, desensing, and mode switching. If a signal is
particularly loud on the 2 meter downlink, he is probably using more than the recommended 100
watts erp on the 70cm uplink. A tactful reminder to reduce power ig appropriate.

We can't help noticing from correspondence and conversations with amateurs all over the country
that 220 MHz repeater activity is booming. Here in the Hartford area, for example, there are
five 220 MHz machines in full-time operation with two more under construction, where there

was but one a year ago. The move to 220 was inevitable, given the saturation of 146 Mz in
many areas, but it has been slowed by the recurring spectre of Class E CB, It may not be long
before frequency cocordinators encounter the same problems on 220 that they now have on two
meters, but at the moment frequencies are available nearly everywhere.

President Dannals has announced the makeup of the Advisory Committees for 1976. New on the
repeater committee are K4DSN, W6BGO and WATWMC, Others continuing to serve are WENSQ
(newly named as chairman), KZTVO, VEIWT, WA2GCY, K3GEG, WIGKT, WIGRG and X91.8B.

The Contest Advisory Committee's newcomers are WALKID, WZFVS, W5MYA and K6YNB who join
K?NHV (chairman), W3BQV, K4BAI, ¥8HIR, WILT, WAGCVS and VE7CC. WILIDAL, X2BZT, WYKNI
and VE3QA have been named to the DX Advisory Committee , and its new chajrman ig KS5FVA.
Others in the group are W3BWZ, K4IKR, WENJU, W7YTN, WASZDF and KFHUD. Ho new personnei
were added to the Emergency Communications Advisory Committee; its members are WB2EDT,
W3PST, WA4PBG, W4IYT, K58VD, WEINI, W7IEU, WIQBH, W@PB, VE3DV and WBERD, the new
chairmarn.
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A Tramplifierfor
432 MHz

Table-top aid to access of Oscar 7, Mode B — a quiet

gray box.

By Thomas McMullen,” W1SL and Clarke Greene,™* WA1JLD

Let’s roll the ball on 432 MHz! If
yvow've been puiting off building a
medium-power amplifier for fack of an
easy design to follow, this article is for
you, You don’t have to be an QOscar-7
entthusiast to appreciate this design, but
if vou are using Oscar in Mode B
{432.15-MHz input/145.95-MHz cutput),
you may need a bit more power to do
the job effectively. The Trampiifier is
probably just what you've been waiting
to build,

Perhaps you're interested in conven-
tional commuuoications modes on 432,
and don’t have enough power available
to compete with the chaps and gals who
are running up big scores in contests and
states-worked totals. If this description
fits you, read on! Finaily, you may be 2
person who finds new ideas interesting,
but building homemade equipment isn’t
vour preferred pastime. Should this be

*Agsistant Technical Editor, Q87.
**ARRL Laboratorv Assistant.

! This wnd all sebsequent footnotes can be
found at the end of the article.

vour outlook in wmateur radio, keep
reading. There are some novel ideas
presented here.

Equipment for 432 MHz varies in
style, size, complexity, and ancestry.
Some stations use converted uhf-fm
transmitters that once saw duty in taxi-
cabs or the like. Others have been able
to build up-converters using tubes such
as the 6939." Others have pressed their
144-MHz equipment into service by
emploging an active frequency trip-
ler. 2

With most of these sysiems, thers
seems to be a platean with an almost
vertical wall between the two power
levels. The simple or low-power systems
needed too much antenna to reach the
required radiated power for good use of
the satellite, while the next step-up in
power employed the 4X150/4CX250
family of tubes with the required noisy
blower for cooling the anode,

A Quiet Alternative

The design criteria for a desirable
amplifier were simple -- a table-top
conduction-cooled (quiet) unit that
would deliver 100-watts output at &
drive level of less than 10 waits. The
table-top configuration would be more
attractive to many station owners than
would the old reliable rack-and-panel
system of days gone by. The conduc-
tion-cooling requirement was to get
awagy from the blower/air-hose/in-
sulated-box problems that follow the
usual external-anode design. At the
l00-watt output level, some transmis-
sion-ine loss could be tolerated and still
allow the use of a modest antenna for
satellite access.

Some of the new conduction-cooled
triodes seemed attractive, but drive re-
guirements were a bit above the capabil-

The amplifier ¢chassis is mounted parallel to
the front panel. A varactor-diode tripler is
mounted on the subchassis, at the right.

This view of the amplifier shows the ceramic
insulatars that provide pressure to hold the
tube anode against the thermal link and the
heat-sink assembly. A half-wavelength

plate line occupies most of the length of the
chassis, with a flapper type of tuning capaci-
tor mounted on the left wall, The two VR
tubes, center, are regulators for the screen vol-
tage. Insulated shafts extend into the plate
compartment, under the plate line, where
they rotate eccentric disks to provide tuning
control. Two tip jacks at the extreme right
allow a cooling fan to be connected, if needed
for higher power operation,

ities of many present exciters. Transis-
tors provide an interesting approach, but
Hnear devices at the 100-wait level are
difficult to obtain; the inclusion of
linear mode for ssb operation was a
must. A little-known member of the
4X150 family - the 8560A, seemed
ideal. In appearance it resembles a
4CX250 that didn’t get the cooling fins
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Fig. 1 — Schematic diagram of the 432-MHz

amplifier,

C1 — 1.8- to 5,1-pF air variable, E. F. John-
son 160-0205-001. Mount on phenolic
bracket.

C2 -~ 1/2-inch dia disk on center conductor
of coaxial extension. See text and
photograph.

3,04 — Spring-brass flapper type tuning
capacitors. See text and Fig. 2.

G5 — 2-1/2 X 4-inch pe board, single-
sided, with .01-inch thick Teflon sheet for
insulation to chassis. Copper-foil side
rnounted toward the chassis wall.

CR1 — 1/4-inch dia LED,

J1 — BNC chassis-mount connector with
threads filed to fit inside brass steeve,

J2 — Type '"N ¢oaxial connector.

attached to the anode, but rather has a
solid block in place. Other than that, the
characteristics of the two are almost
identical. Drive requirements are low,
and the tube can be cooled by clamping
the anode to a heat sink through a
thermal link,

Amplifier Circuitry

The amplifier draws heavily upon
previous designs that utilized the air-
cooled, external-anode tubes*s as
shown in Fig. | and in the photographs.
A half-wave grid line is fabricated from
double-sided pe-board material. The in-
put-coupling method departs slightly
from previous examples, but oniy in the
mechanics of adjustment. The plate line

i2

4344 — Tip jacks or binding posts.

J5 - Phono type connector. External relay
contacts should be wired to short J5 for
*carrier-on” condition.

J6 — High-voltage cannector, James Millen
37001,

I.1 — 1-3/4 X &-inch double-sided pc board,
spaced 7/8-inch from chassis.

.2 — 3-1/2 X B-1/4-inch double-sided pc
board or aluminum strip. Length from tip
of line to tube center is 7-1/8 inches. See
Fig. 2.

Heat Sink — Astrodyne No, 3216-0500-
AQ000, &5 X 5 inches,. Can be painted flat
hiack or anodized for better dissipation,
— 27 ahm, 1-W resistor, 6 in parallel.

]2 - 100k 1-W resistor 3 in paral-
fel.

is similar to published information, with
slight varfations in the method of tun-
ng.

Input coupling to the amplifier is by
means of a capacitive probe to the grid
line. A small tab of copper is soldered to
the grid line and forms one side of the
capacitor. A disk on the center conduc-
ter of a coaxial section is the movable
portion of the coupling. This coaxial
section is fabricated from pieces of brass
tubing that will slide together, telescope
fashion. A BNC chassis-mount fitting
wilh the threads flled down is soldered
into the inner, movable, piece of tubing
to allow ease of connection from the
exciter. A piece of copper wire and a
couple of Teflon disks extend the center

conducter for attachment of the capaci-
tor plate inside the grid compartment
Once adjusted, the sliding portion is
held in place by means of a smail
compression clamp.

The plate line is the familiar half-
wavelength variety, with capacitive tun-
ing provided by movable vanes or “flap-
pers.” In earlier versions using this tun-
ing scheme, the flappers were moved by
means of siring that was allowed to
wind or unwind zround a shaft, provid-
ing front-panel control. After a few
instances of loss of control, caused by
the nylon fishing line melting or becom-
ing untied, the writers decided that
there had to be a better way. According-
ly, the cam-on-a-rod method was tried
and found satisfactory. Both plate
-tuning and output-coupling flappers are
adjusted in this manner (Fig. 2).

Cooling kit

Several tests were performed to
check the eifectiveness of the thermal-
linkfheat-sink coolmg system. With the
aid of Temprobes,” it was determined
that the tube would stay within maxi-
murn temperature ratings while dissipat-
ing 100 to 200 waits of dc. A liberal
coating of thermal-conducting grease
was used to aid heat transfer. More on
this subject later.

Barly tests with only dc applied, and
later ones with the full dc and f
voltages present, confirmed that at the
100-wait output level no forced-air cool-
ing was required, At higher output levels
of 175 to 200 watts, the temperatures
ot the anode and heat sink were still
below the maximum allowed by the
manufacturer, but high enough that it
was felt prudent to add a quiet “whis-

er” fan for safety. Operational tests
proved that the added background noise
was not distracting to the operator.

Construction

There are several configurations pos-
sible for the package, and the construc-
tor should feel free to mold them to fit
his idea of how things should be assem-
bled. An LMB cabinet (CO-1) was select-
ed for an enclosure because it matches
many of the “gray boxes” found in a lot
of shacks. Rather than mount the heat

Tahle |
Operating Conditions
144-MFz 432-MHz 432-MHz
drive power drive pawer output power
watts watts watts
4 2 30
8 4 50
10 85 80
15 7 100
18 g 140
Ep — 1000 V.

ip - B0 mA, zero signal,
{p 300 mA, single tone (cwj, 140 W output.




sink through an uasightly hole in the
tear panel of the cabinet, it was decided
to mount the amplifier parallel to the
front panel. This places the heat sink
inside, but there is adequate ventilation
through the box to allow proper cool-
ing. This mounting scheme also permits
a fan to be mounted inside, so that there
are no awkward protuberances to worry
about behind the cabinet. A standard
size chassis is used to fll the gap
between the panei and the amplifier
proper, and incidentally to provide a
mounting space for peripherat electron-
ics. As long as the parts placement
within the amplifier grid and plate com-
pariments is not changed from the
design given here, it will not matter
what is done externally.

The grid compartment is a3 X 7 X
2inch aluminum chassis with captive
nuts in the bottom lip to permit secur-
ing the bottom plate. For the plate
compartment a § X 10 X 3-inch alum-
inum chassis was modified to provide
better mounting surfaces for the heat
sink and to aflow the plate-tuning flap-
per to be mounted on the end wall of
the compariment. One end of the chas-
sis was removed and pieces of alurninum
angle stock were fastened around the
open end. These pieces were drilled to
accept No. 8-32 screws that thread into
tapped holes in the heat sink. Tapped
holes in the top surface of the heat sink
and captive nuts in the top lips of the
chassis permit a perforated top plate to
be fastened securely for minimum rf
leakage. Total dimensions are given in
Fig. 2,

Tube Placement

An  Eimac

SK-030 socket and

¥

The varactor tripler is assembled in a box made from double-sided pc beard. Construciion of
the tripler is described in Chapter 7 of the Handbook.

SK-1920 thermal link are used in
mounting the tube and conducting the
heat away from the anode. The thermal
link is made of toxic beryllium oxide
(BeQ)), The manufacturer’s caution
against abrasion, Iractures, or disposal
should be heeded. Paris placement in
the anode-block area is critical if ef-
ficient heat transfer and minimum strain
on the tube are to be obtained. The tube
socket must have sufficient clearance in
its mounting hole that some lateral
movement foward or away from the
heat sink is allowed. The socket is
secured to the chassis with the usual toe
clamps supplied. Because of the rim
formed on the socket by the integral

Fig. 2 - Cutaway drawing from the side of the grid and plate compartments. Thc; plate I'ine
may be rade of two pieces, as shown here, or of one single piece of aluminum strip. C4 is
shown from the end-on view. The arm that moves C4 and the eccentric that moves C3 are
fastened to their insulated shafts by epoxy cement. Small Teflon buttons prevent accidental

shorts between the capacitors and the plate line.

GOPPER
BLOCK

HEAT | Bel

THERMAL
LK

ECCENTRIC

screen-bypass capacitor, a spacer is need-
ed between the thermal link and the
heai sink. A piece of copper, 1/4-inch
thick and 2-3/4 X 4-1/2-inches square,
serves as the spacer, as well as providing
excellent heat transfer to the inner face
of the heat sink. This copper spacer and
the BeO thermal link are both heid in
place between the tube anode and the
heat sink by the pressure applied by the
ceramic pillars. The anode end of the
plate line is bent up to form a surface
that will permit screws to thread into
the insulators. In the early version of the
amplifier this shaped and bent piece of
aluminum was ondy long enough to
provide some mounting surface to which
the plate line (double-sided pc board in
this instance) was fastened by means of
five No. 6-32 screws and nuts with lock
washers. The photograph shows this
particular scheme in the top view. A
later version had the pc board replaced
with an aluminum strip of the same size.
A still tater test was made with the
anode-clamp/plate line all constructed
from one piece of aluminum. No dif-
ference in plate-circuit performance
could be noticed, which was the reason
for the tests of different materials.

A moderate coating of thermal- -
conducting grease should be applied
batween the copper plate, the heat sink,
the thermai link, and the anode block.
Don’t overdo it, however. In one test a
glob of the material found its way down
to the screen ring, and the combination
of 1f and dc voltages between the screen
and plate caused the material to break
down

The Tripler
In case you haven't guessed, the

tripler is responsible for the *“Tr” part of
the name, an appendage thai was ap-
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plied to the combination while WISL
had his back turmed. it seemed appropri-
ate, so no great effort was expended to
remove it.

The frequency tripler, using a varac-
tor diode, is essentially a duplicate of
the one described in other ARRL publi-
cations.” A slight change was made to
permit easier adjustment; a 1000-0hm
resistor was added in series with the
normal bias resistor across the diode,
This permits the diode current to be
monitored during the tune-up proce-
dure. A rough approximation of correct
adjustment can be obtained by tuning
the input circuitry for maximum voltage
across the 1000-ohm resisior, and then
adjusting the idler circuit and the output
circuits for z dip in this reading, These
adjustments “should be made with the
varactor output connected to a suitable
30-ochm load; reactive loads will cuuse
the readings to be erratic and confusing.
Final adjustmenis should be made with

L3 BUTPUT
- 2BaMHz iz
L, @ i
cs rt7 <
i —

482 MHz

Fig. 3 ~ Schematic diagram of the varactor triple

the ald of SWR ineters and a sensitive
wavemeter or other spectral-output indi-
cating svstern. Once the tripler is adjust-
ed for proper operation into a dummy
load, dont touch it. Further adjustments
should be done at the tube grid-input
circuit.

Because the tripler construction and
the peripheral-electronics chassis layvout

A look at the bottom of the amplifier reveals the grid compartmeant, top center, and the ac and
e connection cables from the power supply, A grid line is tuned by means of a butterfly

type of capacitor, mounted on phenolic so that the total capacitance is reduged, A small disk
on the end of a coaxial section provides capacitive input coupling to the grid circuit. The
tlexible coupling shown here has since been replaced by two universal-joint type of connectors,
to remove some annoying backlash in the tuning control. A high-wattage dropping resistor,
part of the sereen supply circuitry, is shown at the right.

r. Spe footnote 2 and 3.

were not carefully coordinated, there is
a distressing lack of space fo adjust the
tripler input circuits while in place (as
can be seen in the photograph). How-
cver, if the builder will move the loca-
tion of the voltage regulator tubes an
inch or two to the left, there should be
no problem. The tripler is fastened ta
the chassis hy means of spade lugs
extending from the vertical members of
the tripler box, '

Power Supply

Most of the earlier testing of this
unit was performed while using the
Heath HP-23A to supply all voltages,
The amplifier can be operated at the 80-
to 100-watt output level without unduly
taxing the capability of this supply.
Accordingly, the wiring and plug con-
nections were made up with this feature
in rmind. When a larger supply was
constructed for tests at the 200-waft
level, connections were made compat-
ible with those on the Heath supply as
far as practicable, When using the
HP-23A, provision must he made to
drop the filament potential to the nom-
inal 60 V required by the 8560A
heater. A voltage-dropping resistor for
this purpose is located under the sup-
port chassis. Heater voltage should be
measuied af the tube socket, not at the
power supply. The newer power supply,
HP-23B, can be used if the series resis-
tance added is sufficient to drop the
potential from 12 fo & V as needed by
the tube.

Adjustment and Operation

Initial testing should be performed
while operating the ampiifier at re-
duced plate and screen voltages, if
possible. Ouiput coupling should be at
maximum, and the mput-coupling probe
should be near maximum. Again, do not
adjust the tripler circuits to make up for
misadjustment of the amplifier. Drive
power should be adjusted by increasing
or decreasing the 144-MHz excitation to
the tripler. An output power indicator
should be used as an aid to adjustment
of the amplifier. Provisions were made
in the wiring to the multimeter switch
to display a sample of rf energy, such as
maight be obtained from a directional



coupler.®. The input-probe spacing and
the gridiline tuning should be adjusted
for maximum drive to the tube; this
should be concurrent with minimum
SWR as seen by the tripler. Move the
coupling probe in small increments —
the proper position will tend to be
somewhat difficult to find. OQutput
coupling and plate tuning should be
adjusted for maximum output. The
reason for starting with maximum coup-
ling is that with minimum coupling and
reactive loads, the amplifier could be
unsiable. Loading should be decreased
until there is a smooth, but not sharp,
dip in plate current. A reading in the
vicinity of 250 to 300 mA at resonance
is about right, at a plate potential of 800
V. As with most tubes in this family,
maximum outpui is seldom achieved at
minimum plate current. Use the output
power as an indication of proper opera-
tion, but be sure that the screen is not
gbused - small amounts of negative
screen current are no cause for alarm. In
all cases, do not exceed the power
dissipation rating of the tube element
concerned.

1t is not practical to operate this
fube in this configuration at more than
1200-V plate potential. Tests were made
at 1500 V, with disastrous results. At
that dc level, with the added rf voliage,
the stress across the Be( thermal link
caused it to become very “unhappy.”
This caused it to produce frying sounds,
which made the authors unhappy. The
condition also caused a reduction of
plate-circuit efficiency and much un-
wanted heating of nearby metal parts.
investigation of the phenomena showed
that the high ¢ of the circuit caused the

fault. Rather than do a complete re-
design of the plate circuit, and because
the initial goal was a 100-watt unit, the
decision was made to leave well enough
alone and recommend a 1200-volt limit.
Variations

It should be obvious that there are
other possibilities for providing drive to
the amplifier. A transmitting mixer that
will provide 432-MHz output can be
used in any desired mode ~ the bias of
the amplifier can be adjusted for either
Class C or linear operation. An existing
exciter or low-powered transmitter at
432 MHz will also work well. See Table
I for suitable drive levels.

And for those readers that have a
“hargain” surplus blower that they abso-
lutely must pet some use of, the 8560-A
cat be exchanged with a 4X150 or
4CX250; simply replace the heat sink
with & metal plate und an air fitting for
the blower. Since there will be no
thermal link to contend with, these
tubes may be operated at higher plate
voltage and higher output power. How-
ever, some slight lengthening of the
piate line may be necessary to compen-
sate for the reduced capacitance at the
tube end. ,

Panel Letiering

One of the simpler details of a large
construction project is the application
of lettering to the front panel. There ate
many products on the market to fill this
need. Hand lettering with a pen on
masking tape is probably the easiest way
to accomplish the task but, needless to
say, fends the least professional finish.
At the opposite end of the scale, one

Strays

T would like to get in touch with . . .

17 amateurs who are employees of
Ontario Provincial Police, VE3CGU

1 emplovees of the Fisher Scieniific Co.
and subsidiaries who are ham operators,
KIVMS

i those interesied in starting an on-the-

air detective book ctub, WN6HND

o amateur radio operators who were
former members of the Lone Scouts of
America. WB2WOQ

i others wishing to join an amateur
radio astronomy group recently organ-
ized. Contact Todd Ferson, East Hili-
crest Dr., DesMoines, 1A 50317,

v anyone interested in forming an as-
tronomy and amateur radio net andfor
club. Write Tom Frauenhofer, 170 Hill-
top Rd., Rochester, NY 14616.

can fabricate black anodized aluminum
name plates for each control, as shown
in the photographs. Supplies for this
process are available from Kepro, 3630
Scarlet Oak Boulevard, St. Louis, MO
63122. The materials used here cost less
than $20 and there is plenty of alumi-
num, etching powder, and developer left
aver for several more projects. The
process is similar to the production of
pc boards. Complete siep-by-step in-
structions are provided by Kepro and
need not be repeated here. 4 word of
caution: one of the materals, sodium
hydroxide, should be handled with care.
Prolonged contact with the skin could
cause burns and, accordingly, rubber
gloves are recommended,
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THE ARRL BICENTENNIAL
WAS AWARD

At its Januvary 1975 meeting, the
ARRL Board of Directors authorized a
special U.S. Bicentennial WAS Award
for contacts made January I1-December
31,1976,

The design is evident, with a vertical
format. The actual certificate is 10 X 14
inches, with red, white and blue printing
on a heavyweight tan parchment-like
stock. Even if you've earned WAS previ-
ously, you're eligible for and will want
to try for this one. Forms should he
ready about the time this notice ap-
pears, (An s.as.e will expedite yours!)

The Board included a schedule of
handling charges of 32 for League mem-
bers, 54 for not-members, and no
charge for stations outside of Canada
and the U.S. In general, standard WAS
rules apply although this particular
award will not be endorsed for band or
mode. CQ USA!
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A 15-Meter Goober Whistle

Huh? What's a Goober Whistle? Well, let us just say it's

similar to an Arachis Hypogaea whistle,

‘Read on.

By Jay Rusgrove,™ WAITLNQ

Many low-power solid-state trans-
initter construction projects have been
featured in OST and other amafeur
radio publications. Most of them are
designed to operate in the lower portion
of the hi spectrum and too often 0-
and 15-meter enthusiasts ate left to fend
for themselves. This is unfortunate be-
cause [5 meters is an ideal band for
fow-power work because of the low
atmospheric noise level, Even in periods
of low solar activity the band is almost
always “open” in the north/south direc-
tions and quite often in the east/west
directions with transcontinental con-
tacts commonplace. Also, it is not un-
usual to hear low-power stations work-
ing lots of DX. To help fill the void in
information on homemade equipment
that covers this band, this 15-meter
transmitter was designed and built.

Design Criteria

The following Jesign criteria are lis-
ted numerically, but are not necessarily
in the order of their importance.

£} The iransmitter must be VFO
controlled and cover the frequency
range 21.000 to 21.250 MHz. The VFO

# Beginner & Novice Editor, QST

should have excellent frequency stabili-
ty and sufficient buffering fo assure a
chirp-free signal.

2) Power input should be approxi-
mately G watts and the output wave-
form must be very clean with low
harmonic content. There should be no
instability anywhere in the spectrum.

3) Some means must be inciuded to
prevent the iransmitter from being
keyed when in the receive mode.

4) The transmitter tuning should be
sufficiently broad so that retuning of the
trangmitter is not necessary with moder-
ate changes in operating frequency.

5) I good frequency stability is to
be achieved the VEO must mn continu-
vusly during fransmit and receive.
Therefore, the VEQ frequency must be
shifted away from the operating fre-
quency during receive periods.

6) A means of spotting the transmit-
ter frequency should be included.

7y For simplicity's sake a break-in
delay type of transmit-receive change-
over system will not be used. Rather, a
single switch will be used to transfer
from transmit to receive,

#) Printed-circuit-board construction
fechnique is highly desirable.

9) The package must be small in size
for portability.

10) Emphasis should be placed on
using easy-to-obtain parts.

Circuit Details

With these requirements in mind, the
circuit shown in Fig. | was developed.
The VFO circuit used in this transmitier
is atmost identical to the one used in
Part Vi of “Learning to Work with
Semi-conductors,” O8T for October,
1975, Several VFOs of this type have
been built in the ARRL. lab, and each of
them exhibited exceilent fre¢uency sta-
hility, A 7-MHz model, constructed by
WICER, drifted less than 2 Hz after a

Still baffled?

short warm-up pertod! This circuit
seemed as though it would be a good
choice since our oscillator will be op-
erating at approximately 10.5 Mliz and
stability can ofien be a problem at that
high 4 frequency. If vou are interested
in a dJetailed description of the VFOQ, see
the article mentioned above.

)1 and associated components com-
prise a {olpitts oscillator which tunes
from 0.5 to 1).625 MHz. €6 is the nrain
tuning capacitor, and L1, an adjustable
coil, is used to set the VFO on frequen-
¢y at the low end of the range. C4 and
C5 form an rf voltage divider which is
placed across the series-tuned tank (L1
and C3). The divider-circuit component
values are calculated so as to provide
ample feedback to the source of Q) to
sustain oscillation. Output from Q1 is
taken from the source and coupled to
the gate of Q2 through a small value
coupling capacitor, C8,

Q2, a JFET buffer, has a very high
input impedance, making it an ideal
buffer. High input impedance is desi-
able because oscillator loading is mim-
mized and therefore the frequency sta-
bility of the oscillator will not be
affected. C10 and L2 form the tuned
primary portion of T1, which is reson-
ant approximaiely in the center of the
oscillator tuning range. R7 provides

. source hias for the buffer and Cil

ensures that tie bottom of L2 is at ac
ground.

€3 and Q4 form a push-push fre-
quency doubler. The center tap of L3 is
gt ac ground and the remaining leads
feed the bages of 03 and Q4 with
10.5-MUz signals that are 1807 out of
phase with each other. In order io
obiain a pure sine wave at the output of
the doubler, the characteristics of Q3
and Q4 must be closely matched. Since
transistor characteristics vary quite a bit,
even with transistors of the same type,
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Here is an inside view of the transmitter. The VFQ is &t the top of the picture and the transmitter strip is directly below it. The homemade heat
sink for the output transistor can be seen at the left center of the transmitter board.

R10 is Included in the circuit to balance
the two transistors. When R1Q is to-
tated, the bias on one transistor is
decreased while at the same time the
hias on the other is being increased. This
adjustment serves to equalize the gains
of the two transisiors. €16 and L4 make
up the collector tuned circuit, and L5
couples YFO energy to the remainder of
the transmitier,

€2, CR1, RFC1, RI and R2 com-
prise the VEOC-offsei circuit. During
transmit, no voltage is applied to the top
of R1. No cumrent flows through CR1
and so its resistance is very high. Undey
this set of conditions, C2 will have
virtually no effect on the oscillator
frequency. During receive, +12 voits is
applied to the top of RI and current
flows through CRI, lowering its resis-
tance to some small vajue, The negative
side of €2 is essentially at ground
potential. C2 15 now in purallel with C3
and a shift in oscillator frequency of
approximately 100 kHz occurs. This
circuit allows the YFO to run con-
tinuously and not interfere with in-
coming signals. 82, the spotting switch,
is a normaily-open push-button switch.

When 52 is depressed, current no longer
flows through CR1 and the oscillator is
allowed to oscillate on the frequency
that it will during transmit,

Q5, the pre-driver stage, operates as a
Class A amplifier, R1S is a 500-0hm
circuit-board potentiometer and is used
to vary the bias on Q5. By varying the
bias, the gain of the stage can be
controlled, and thus the amount of drive
applied to the succeeding stages. L6 and
C22 form the tuned primary of T3. The
low-impedance collector is tapped down
on L6 several turns from the ground end
(C23 end) of the coil. This affects an
impedance match and preserves the @ of
the tank circuit, If the collector had
been cotnected to the junction of Lo
and C22, the 0 of the circuit would
have been severely degraded.

The driver stage uses an RCA
40082 transistor which operates Class B,
This stage was originally designed to
operate Class C, but the drive available
from Q5 was somewhat marginal. It was
decided to bias the driver up to Class B
operation as this would reduce the
averall drive requirements and affect the
efficiency only a small amount.

The ouiput stage uses a stod-
mounted npn power transistor intended
primarily for vhf Class C transmitters.
This device is rather rugged and has
more than enough gain at hi. Class C
operation is used and the efficiency is on
the order of 60%. E10, Lil and C31
make up a T network which is used to
step up the low collector impedance
{approximately 13 ohms) to 50 ohms.
€31 is made adjustable to compensata
for small variations in load or input
impedances. Dc-blocking capacitor, C32,
is placed at the high-impedance (50-
ohm) side of the network, Ordinary disk
capacitors do not perform well in low-
impedance, high-current applications.
Placing the capacitor at the high-impe-
dance end of the network helps gut
arouad this problem.

Construction

The transmitter is constructed on
two double-sided circuit boards, one for
the VEO and one for the transmitter
strip. To help protect the VFQ from
siray of currents, it is enclosed in 2
shielded box made from double-sided
circuit board material. The box mea-
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Fig. 1 — 8hown here is the schematic diagram of the 15-meter transmitter. Fixed-value capacitors are disk ceramic uniess specified otherwise,
Fixed value resistors are 1/2-W composition uniess noted otherwise, Numbered companents nat appearing in the parts list are identified tor pe-

board tayout purposes anly,

3 — 47-pF polystyrane.

4,05 — 240-pF polystyrene.

06 — 4- to 53.5-pF variable (Millen 22050
or equiv,),

€18 — 100-uF electrolytic, 25 volts.

;24,027,030 — 10-uF tantalum or electroly-
tic, 25 volts.

22,028 — 2.7- to 30-pF variable {Elmenco

461 or equiv.).

C31 - 2B- to 280-pF variable (Elmenco 464
or equiv.j. ..

CR1,CR2 —~ 1N914 or equiv.,

1,42 — Coaxial connector, type 50-239.

J3 — Phone jack {Radio Shack 274-280 or
aquiv.).

J4,J5 — Binding post.

L1 —6.05- to 12.5-uH adjustable coil {Miller
42A105CBI or equiv.).

{2 -~ 17 turns No, 28 enam. wire on Amidon

sures 2 X 6 X 2 inches, and wherever
two of the panels meet, they are sol-
dered together along the entire length of
the seam. The VFO circuit board is
soldered into the box near the bottom.
€6, the main tuning capacitor, is af-
tached to the front of the box and L1 is
attached to the side. At the rear, the de
lead is brought out through a .00i-uF
feedthrough capacitor and the VFO
output through a Teflon feedthrough
terminal. See the photograph. The two
feedthrough terminals directly below L1

18 057

T-50-6 core.

L3 — 10 turns No. 28 enam, wire, center
tapped, wound over L2,

.4 — 17 turns No, 28 enam. wire on an
Amidon T-50-6 core.

LS — 5 turns No. 28 enam, wire wound cver

L6 — 30 turns No. 28 enam. wire on an
Amidon T-50-6 core, Tap 10 turns above
C23 end.

L7 — 4 turns No, 28 enam. wire wound over
L6,

L8 — 30 turns No. 28 enam. wire on an
Amidon T-50-6 corg. Tap 7 turns above
C26 end.

LY — 3 turns No. 28 enam, wira wound over
L8

L10 _ 20 turns No, 22 enam. wire on an
Amidon T-68-8 cora.

are for the spot switch and VFO offset
function.

The transmitter board is shown a-
hove the VFQ in the photograph. Both
the driver and output stage require heat
sinks, A Thermalloy 2215B heat sink is
used for the 40082 driver although any
heat sink that will fit the T0O-39 case
may be used. The 40977 output transis-
tor is mounted with the feads on the foil
side of the board, thereby simplifying
connection to the circuit-board foil. The
stud protrudes through the circuit

L1171 - 29 turns No. 22 enam. wire on an
Amidon T-68-6 core.

1,02 — Motoraia MPF102 JFET or equiv,

(13,04,05 — 2N2222 transistor,

16 — RCA 40082 transistor,

Q7 — KRCA 40977 transistor.

RFC1,RFC2,RFC3 — 500-uH rf choke
{Millen J-302-500 or squiv.).

RFC4 — 16 turns No, 28 enam. wire on an
Amidon FT-50-61 cora.

RFCE — 11 turns No. 22 enam. wire on ah
Amidon FT-50-61 core.

RFC8 — 6 turns No. 22 enam. wira on an
Amidon FT-50-61 core.

%1 — Dpdt miniature toggle switch,

52 — Spst momentary-contact push-button
switch.
VR1 — Zener diode, 9.1 volt, 1 watt.

board, and a homemade heat sink is
attached to it on the component side of
the board. A suitable heat sink consists
of two t-shaped pieces of 1fl16-inch
aluminum sheet.

The entire transmiiter, excluding
power supply, is housed in an alurminum
homemade enclosure that measures 6 X
8 ¥ 2-1/2 inches. Mounted on the rear
panel are the antenna and receiver an-
tenna output receptacles, along with
two binding posts for connection to the
power supply. The front panel supports



This photograph shows how the output transistor is mounted to the circuit board. The three
holes along the tap of the circuit board are clearance holes tor the variable capacitor ad-

justing screws,

the vernier dial mechanism, key jack,
transmit-receive switch and spot switch,
Since +12 volts is present on both the
tip and ring connections of the key jack,
it must be isolated from ground. This
can be accomplished by drilling the hole
for the jack slightly oversize and wsing
fiber washers on each side of the panel.

Tune-Up

Connect a 12-volt power supply cap-
able of delivering 1.3 amperes to the
power supply terminals on the rear
apron. Attach a 50-ohm dummy load to
the anlenna recepiacle and insert a key
into J3. The VFO must be adjusted first.
Set the main tuning capacitor so that its

o

Strays

ULTIMATE ULTIMATE TRANS-
MATCH?

ot Look wut WIICP, you’re being up-
staged in Transmatch construction! The

plates are fully meshed and set the drive
control, B3, to the minimum drive
position (tab on control toward the edge
of the circuit board). Place the trans-
mit-receive switch in the transmit posi-
tion. While listening to the station re-
ceiver, set to approximately 20.998
MHz, adjust L1 to bring the VFQ on
frequency.

For the following adjustment, 2 gen-
eral-coverage receiver, dip meter, or os-
cilloscope may be used. Set the VFO on
the transmitter to 21.000 MHz. Insert
one end of a wire into the receiver
antenna jack and place the other end
near L4 in the VFO. Tune the receiver
to 10.5 MHz and adjust the balancing

photographs show a slick version of the
Ultimate Transmaich, built o high-
power, battleship specifications by
Barry Boothe, WOUCW - former QST
Cover Plaque winner for his “Minooka
Special” 160-meter antenna article. His
unit operates from 160 through 10
meters, and in his words is “capable of
high power transfer.” The uassembly
measures 25 X 25 % 9-1/2 inches, and is
enclosed in a case made from [/8-inch
heat-treated alumioum. Black crackle
paint was used as a finish material.

The splitstator capacitor is 800-pk
per section, and the output series-lep
capacitor is & J00-pF umit. His roller
inductor i 9 inches in diameter and has
1/8 X 3/16-inch copper for the conduc-
tor stock, Barry claims he can match his
50-ohm rig to a coat hanger, but laments
because the Transmaich “‘just ain’t port-

resistor, RI10, for minimum signal
strength. If a receiver that covers this
frequency is not available, a dip meter
may be used in its place. With the dip
meter in the detector mode and its coil
coupled to L4, tune the dip meter to
10.5 MHz. Adjust R10 for a minimum
reading. If an oscilloscope is available, it
may be connected across the output of
the VFO. R10 should then be adjusted
for the purest sine-wave curve. This
completes the VFQ alignment.

A VIVM or FET voltmeter with if
probe can be used for the alignment of
the transmitter strip. Connect the f
probe across the dummy load. Key the
transmitter and advance the drive con-
trol to the 3/4 full-drive position. Adjust
22, 28 and €31 for maximum out-
put. As an alternative to the VIVM or
FET voltmeter, an SWR indicator or
wattmeter may be used. The device
should be placed in the line between the
transmitter and the dummy load, C22,
€28 and C31 are adjusted to provide
maximum output, and R15 is adjusted
for a 6-watt reading.

Additional Comments

Circuit board templates and part
fayout diagrams are available from
ARRL for $1,25. Included with the
templates is a list of suppliers for all
parts in this project other than fixed
value capacitors and resistors. Spectral
analysis of the transmitted signal shows
the second harmonic to be 45 dB down
from the main signal and the third
harmonic down by 55 dB. On-the-air
contacts and measurements made in the
ARRL lab indicate that the transmitter
is clean and chirp free. Build a Goober
Whistle and have a ball! [GEF=]

able enuff.” Say, does anyone know
what power level is used out there in the
Great Lakes region on 1607 Looks like
Barry’s matcher can handle all that the
faw allows! —~ WICER
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Simple

=Sroadband

Matching Networks

This article gives complete details on constructing broad-

band matching transformers for ratios of 4:1,

and 16:1.

By Jerry Sevick,®™ W2FMI

Jerry Sevick, W2FMI, is director of
Technical Relations at Bell Labs, A
ong-time ham, he joined Bell Labs in
1936 and until recently was engaged in
the development of high-frequency
transistors and integrated circuits.

Frior to that, he taught physics at
Wayvne State University in Detroif,
W2EMI received his Ph.D, in Applied
Physics from farvard University in
F952, His doctorate thesis was “The
Backscattering Crass-Section of Coupled
Antenngs.” Any of vou that have had
the opporturity of hearing Sevick
speak on short verticals aiso knows that
fie Is 2 dynamic speaker. We once
asked him how he Iearned to charm an
audience and discovered that he was a
weather man or TV while working his
way through school. That's not all --
Jerry s charming wife was our cover gal -
on March 1973 OST. Look it up!

Are you looking for a physically
small DX antenna? To obtain low-angle
radiation on 80 and 160 meters, many
amateurs use vertical aniennas. Horizon-
tal antennas would have to be ai eleva-
tions of a half-wavelength or greater to
be comparable. Suitable supporting
structures are beyond the reach of most
amateurs at these lower-frequency
bands. Quarter-wavelength verticals re-

* Heil Laboratories, U0 Mountain Ave., Mur-
ray Hill, N 071974,
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FFig. 1 — Four-te-one broadband bitilar
transformer. LUpper winding can be tapped
at appropriate points to abtain other ratios
such as 1.5:1, 2:1, and 3:1.

quire some 60 feet on 80 meters and
120 feet on 160 meters — still very tall
structures! However, short verticals over
a good image plane have been shown
theoretically' and experimentally® to
perform practically as well a their full--
size quarter-wavelength counterparts.
The only problems are very low input
impedances and narrower bandwidths.

This paper describes broadband
matching networks which can efficiently
match 30-ohm coaxial cable to verticals
as short as 1/25 wavelength. Also includ-
ed is information on short vertical an-
tenna designs incorporating large top
hats in order to improve bandwidth,
such as & very short 40-meter vertical
and a dual-band 80- and 160-meter short

" This and all subsequent footnotes can be
found at the end of the article.

6:1, 9:1

vertical with remote switching, In addi-
tion, loading cuils using powdered-iron
toroidal cores are discussed.

Connie, W2FMI's better half, is making
use of the shade under Jerry’s 40-meter
umbrella antenna. It is hnped that Jerry

warns her about touching the antenna when
he is running high power!




ExngEr

=174 T
Ti=3/41
234182y

Es

g
T ' .
Y~ I

Fig. 2 — Four-winding, broadband, variable
impedance transformer. Connections a, b,
and c can be placed at appropriate paints to
yield various ratios from 1.6:1 to 1671,

Broadband Matching Transformers

Broadband transformers have been
widely used because of their inherent
bandwidth ratios (as high as 20,000:1)
from a few tens of kilohertz to over a
thousand megahertz. This is possible
because of the transrnission-fine nature
of the windings, The interwinding capac-
itance is a component of the chatacier-
istic impedance and therefore, unlike
the conventional transformer, forms no
resonances which seriously limit the
bandwidth.> At low frequencies, where
interwinding capacitances can be ne-
glected, these transformers are simiiar in
operation to the conventional trans-
former. The main difference (and a very
important one from a power standpoint)
is that the windings tend to cancel out
the induced flux in the core. Thus,
high-permeability ferrite cores, ~which
are not oniy highly nonlinear but also
suffer serious damage even af flux levels
as low as 200 to 500 gauss, can be used.
This greatly extends the low-frequency
range of performance. Since higher per-
meability also permits fewer turns at the
lower frequencies, high-{requency per-
formance is also improved since the
upper cutoff is determined mainly from
transmission-line considerations. At the
high-frequency cutoff, the effect of the
core is negligible. ‘

The appiications of broadband irans-
formers to antennas and broadband cir-
cuits have been covered by a number of
authors,*-®  This paper extends the ap-
plication of these transformers to in-
clude the operation of short ground-
mounted vertical antennas with imped-
ances as low as 3 to 4 ohms. Further
design considerations illustrate variable
matches to vertical antennas having im-
pedances even greater than 35 ohms.

Bifilar matching transformers for
ground-mounted verticals lend them-
selves to unbalanced operation. That is,

both input and output terminals can
have a common ground connection. This
eliminates the third magnetizing winding
required in balanced-to-unbalanced
(balun) operation. By adding third and
fourth windings, as well as tapping
windings af appropriate points, various
combinations of broadband matching
can be obtained. Fig. i shows a 4:1
unbalanced-to-unbalanced configura-
tion. This transformer can be used with
verticals of 12.5 or 200 ohms when
using S0-ohm cable, No, 14 wire can be
used and it will easily handle 1000 watts
of power, By tapping at points 1/4, 1/2
and 3/4 of the way along the top
winding, ratios of approximately £.5:1,
2:1, and 2:1 can also be obtained. It
should be noted that one of the wires
was covered with vinyl electrical tape in
order to prevent voltage breakdown
between the windings. This was neces-
sary when a step-up ratio was used at
high power to match antennas with
impedances greater than 50 ohms.

Fig. 2 chows a transformer with four
windings, permitting wide-band match-
ing ratios as high as 16:1. A picture
shows a four-winding transformer with
taps at 4:1, 6:1, 91, and l6&:1. In
tracing the current flow in the windings
when using the 16:1 tap, one sees that
the top three windings carry the same
current. The bottom winding, in order
to maintain the proper potentials, sus-
tains a current three times greater. The
bottom current cancets out the core flux
due to the other three windings, If this
transformer is used to match into low
impedances, like 3 to 4 ohms, the
current in the bottom winding can be as
nigh as 15 amperes if the high side of
the transformer is fed with SO-ohm
cable handling 2 kilowait of power, If
one needs a 16:1 match like this at high
power, then cascading fwo 4:1 trans-

Fig. 3 — Final design and bandwidth charac-
teristic of a short 40-mater vertical having an
input impedance of 3.5 ohms and utifizinga
commercial beach umbrella, This antenna
established its worth as a prototype for the
lower frequencies.
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A 4-winding, wideband transformer {(with
front cover removed) with connections made
for matching ratios of 4:1, 811, 9:1, and
16:1. The 6:1 ratio is the top coaxial con-
hactor and, from left to right, 18:1, 9:1,

and 4:1 are the others, There are 10 (quad-
filar} turns of No, 14 enameled wire on a
at, 2.5 inch OD ferrite cora.

formers is recommended, In this case,
the transformer at the lowest impedance
side only requires each winding to
handle 7.5 A. Thus even No. 14 wire
would suffice in this appiication.

The popular cores used in fhese
applications are 2.5 inch OD ferrites® of
(1 and ()2 material and powdered iron
cores,” of 2-inch OD. The permeabilities
of these cores, u, are nominally 125, 40
and 10, respectively. Powdered iron
cores of permeabilities 8 and 23 are also
available.

In all cases these cores can be made
to operate over the 10- to 160-meter
bands with full power capability and
very low loss, The main difference in
their design is that lower permeability
cores require more turns at the lower
frequencies. For example, QF material
required {0 turas to cover the 160-
meter band, 2 required 12 turns, and
powdered jron {g = 10} required 14
turns, Since the more common powder-
ed-iron core is generally smaller in dia-
meter and requires more torns because
of lower permeability, higher ratios are
sometimes difficult to obtain because of
physical limitations. Although most of
the author’s experimentation on these
transtormers was done on the 40-, 80-
and 160-meter bands, the resulis indi-
cated that they should operate on the
higher bands equally well, When work-
ing with low impedance levels, unwanted
parasitic inductances come into play,
particularly on {4 MHz and above. In
this case lead lengths should be kept to a
minimum.

All the results obtajned by the
author have shown that the transformers
can be used to match a varety of loads
and impedance ratios, they can be used
over many bands, and that thev exhibit
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Fig 4 = The 80- and 160-meter dual-band
vertical system:” The remotely switched
matching network is described in the text.
Mot shown are three sets of polypropylene
quy rapes at heights of about 9, 18 and 26
feet.

negligible loss in operation. More im-
portantly, the core materials are readily
availabie and low in cost.

A Short Vertical Antenna Design

These transformers permit efficient
matching to impedances as low as 3 fo 4
ohms. This means, with some top-hat
loading, antennas could be 4 to 5 feet

tall on 40, 8 to 10 feet on 80, and 16 to
20 feet on 160 meters. With the capabil-
ity of tapping off any portion of the
fransformer  windings, thus providing
variable tmatching, the heights of these
antennas can be increased at will de-
pending upon the bandwidth destred.
The first short vertical designed by
the author was brought about by a trip
to a local shopping center. The author
saw a heach umbrella that had about the
right proportions one would use in
designing a short 40-meter vertical. The
“antenna” was purchased (at a nominal
price} and a l4-turn coil, connected
across an insulated section about three
feet from the ground, was used to fune
the vertical to resonance. The measured
input impedance was 3-1/2 ohms and
was matched easily to 50-£2 line with a
16:1 transformer. Fig. 3 shows the final
design and the bandwidth characteristic.
Several months of operation on 40
meters verified the oulstanding capabil-
ity of this short vertical antenna (with
an extensive radial system) and estab-
lished its worth as a prototype for the
lower frequencies. A further study
showed that the o-foot diameter top-
section was about the equivalent of &
4-1{2-Foot-diameter solid disk.

A Dual-Band 160- and 80-Meter System

The antenna shown in Fig. 4 is a
dual-band design using a remotely
switched matching network (see photo-
graph) which not only changed a tap on
a broadband transformer from 4.1 to

Bottom view of the matching network for the dual-bang 80- and 16QG-meter vertical. The load-
ing coil is on the right and the trifilar 4:1 and 9:1 matching transformer on the left. The dpdt
24-volt antenna relay switches i or out the loading coil and changes the taps on the trans-
former to the appropriate ratio. The enclosure is the canventional 4 X 5 X G-inch aluminum
Minibox,

22 N5%=

The broadband brtilar transtormer shown

has 12 bifilar turns, No. 14 wire, on a ferrite
{7 material, 2.5 inch QD) core. Taps are

also placed at 3, 6, and 9 turns, thus yielding
ratios ot 1.5:1, 2:1, 2:1 and 4:1, This trans-
former has a connection at the 1.5:1 ratio tap.
Extra insulation was provided for the enamel-
2 wire in order to prevent voltage breakdown
when matching into loads greater than 50 ohm:

9:1, but aiso introduced u powdered-
iron  base-loading coll for 160-meter
operation.

The circuit diagram for the remote
matching network is shown in Fig 3.
The loading coil was made with four
powdered-iton (g = 10, 2-inch OD)
cores. They were first wrapped individu-
ally with several lavers of vinyigiectrical
tape before being combined and wrap-
ped again. The necessary inductance was
obtained with 22-1/2 turns. A slight
adjustment of the loading coil and the
height of the antenna was found neces-
sary in order to put the mininuim SWR
at 1812 kHz. in general, a 1-foot change
in height of the antenna changes the
80-meter resonance by 60 kHz and the
160-meter resonance by 15 kHz. A
change of 1/2 turmn on the powdered-
iron core coil changes the le0-meter
resonance by aboui 50 kHz. [t shouid be
noted that the windings had extra insu-

Fig. 5 — The remotely switched matching net-
work for the 80- and 160-meter dual-band
vertical antenna. The indicated switch posi-
tions are for 160-meter operation.

51 — Dpdt antenna relay.

J1 — Coaxial connector, chassis type.

I. — Load coil for 180 meters, 22-1/2 turns,
No. 14 wire on 4 cores of 2-inch 0D pow-
dered-iron, permeability of 10 {Amidon
T-200-2).

T - Broadband transformer (see text].




lation {about one layer of vinyl tape)
added on the inside part of the windings
in order to prevent breakdown beiween
them.

Low-permeability ferrite material 02
(1 = 40, but still 4 times larger than the
powdered-iron material) was also investi-
gated for use as a core for a 160-meter
loading inductance. It was hoped that
with several stacked cores of this materi-
al, the flux density would be reduced to
a level where nonlinearities and perm-
anent damage couid be avoided, Two
cores and about 10 turns of wire were
used. The result was negative, Large
changes in induciance were noted on
voice peaks by the sudden large changes
in the SWR. Also, small but permanent
changes in the SWR were observed,
indicating permanent damage. In con-
trast to ferrite, powdered iron maintains
its linearity at high flux densities and
suffers no permanent damage. As noted
above, four cores of permeability 10,
and 22-1/2 turns, provided the proper
inductance (approx. 30 gH). The loss in
this coil was about equal io the ajr-
wound coil (33 turns, 6 tpi, No. 12 wire,
21/2inch OD). Two stacked pow-
dered-iron cores of permeability 25 were

50 Years Ago

January, 1926

o Another Hoover conference, inform-
ally setting national radio regulations,
has refected pressure from domestic
broadcasters and retained the 160-meter
band for amateurs. Maxim, Stewart and
Warner represented the League.

 ARRL Traffic Manager Fred Schaell
reports in detail on his several months’
tour demonstrating short-waves to the
Navy. The Chief of Naval Operations

29 ears Ago

" January, 1951

1 Bandpass coupling allows WIFTX to
have but one control on a four-band
40-watt rig. 1¥’s TVI-treated, of course.
o Every manufactured receiver is a com-
promise in some way, says WiDX, mosi-
ly because a broad variety of customers
can’t agree on what they want. Custom-

also investigated. This arrangement re-
quired about 17 tums, but was rejected
because the loss, which was mainly in
the two cores, went up to 3 ohms. This
is certainly intolerable singe it is of the
order of magnitude .of the radiation
resistance of the very short vertical,

Concluding Remarks

The predominant characteristic of
the short antenma is probably its very
low value of radiation resistance. One
must be careful of excessive ground and
ohmic Iosses in coils and matching net-
works. A good image plane can elimin-
ate the ground-loss factor, The applica-
tion of a top hat eases the problem
somewhat because it increases the effec-
tive length and thus the radiation resis-
tance. The radiation resistance can be
increased five-fold® by resorting to com-
plete top-hat loading of a vertical. Com-
binations of top-hat and inductive foad-
ing can be used depending upon the
radiator height and the bandwidih de-
sffed. One can also resort to a short
folded unipole. With these combinations
at his disposal, the designer is left with
the problem of efficiently matching his
transmission line to various impedance

says, “largely through his efforts, high-
frequency radio is now definitely in the
Navy, both ashore and afloat.”

it Crystal control is the system of the
future, and two practical tigs are des-
cribed, along with warning agatitst over-
load. The crystals are a2n inch or so
square, and get warm in operation —
using a 210 oscillator to drive a 204-A,
what else?

0 Lou Hatry says the reflex circuit
doesn’t merit the recent brickbats it has
received: improved audio transformers
and capacitor by-passing of the second-
ary seem to take off the curses.

building your own is the only answer,
and descriptions of three homemade
beauties are offered as proof —~ by
W8DX, W3FYS and WoMX.

3 WILOP describes a wide-range test
oscillator, 30 cycles to 500 ke., in one
compact unit. The circuit is based on
work done by W3HEW at BuStans.

i1 Another useful measurement device is
a field-strength meter by WIDX, with an
r.f. stage so you can use it a half-mile or
more from the antenna.

i1 Big-time contests are on the schedule
for eatiy 1951 — V.h.f. sweepstakes in

levels. The wide-band transmission-line
transformer can provide the answer. It is
capable of operating very efficiently
over a wide range of impedances and
impedance ratios.

I would like to acknowledge the
generosity of the following companies
who supplied cores and information for
my experiments: Indiana General Corp.,
Amidon Associates, and the Arnold En-
gineering Co.

Finally, [ want to thank my col-
league, Mort Fagen, WAZEIT, for his
enicouragement and discussions of the
antenna papers the author has written.
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? Sevick, “The W2FMI Ground-Mounted
Shaort Vertical,” Q8T March, 1973,

3 Ruthroff,**Some Broad-Band Trans-
formers,” Proe, IRE, Vol. 47, p. 137, Aug.
1959,

* Turrin, “Application of Broadband Balun
Transformers,” QST April, 1969,

% Krauss and Allen, “Designing Toroidal
Transformers to Optimize Wideband Per-
formance,” Electronics, Aug. 16, 1973,

® Indiana General Corp., Electronics Div.,
Keasby, NJ 08832,

* Amidon Assoclates, 12033 Otsego Street,
No. Hollywood, CA 91607; The Arnold

Engineering Co., Marengeo, Il
® See reference 2.

t The editor announces a campaign to
interest more people in amateur radio,
and among other things the Hg. is
“preparing an A.R.R.L, Handbook . . ™
0 6CNC and other west coasters are
experimenting below 1 meter, with
201A tubes and half-tum inductances,
and achieving some success.

& The first al-Canadian convention in
Montreal was a big affair, featuring a
teport by Schnell on the NRRL expedi-
tion.

o The national table of frequency allo-
cations, in 1976 a volume in iiself, is a
sitnple listing of six column inches.

January, and the DX competition in
February-March.

o “Why-How-When” are questions
WIHDQ answers for the ham interested
in trying v.te.f. for the first time; it’s part
of the continuing operating series.

0 WO6KW is among those elected to the
ARRL Board of Directors in the division
bafloting, actually for his second term.
0 Sideband should get impetus from a
new 5.5.b. suppressed-carrier transmitter
just brought on the market by Eldico.

01 The editor says the FCC license total
should hit 100,000 soon. — WIRW
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An Accu-Keyer for
QRP: Operation

CMQOS integrated circuits offer the QRPp operator a

means for having such conveniences as this adaptation
of the WB4VVF Accu-Keyer,

By Gene Hinkle,* WASKPG

Wen WB4VVF first described his

Accu-Keyer in August, 1973, it seemed
that th.ls was the ultimate in keyer
design.' The Accu-Keyer is an electronic
keyer incorporating dot and dash memo-
ries and, available at the flick of a
switch, automatic word spacing. What
pussible improvement couid be made to
a keyer that has been constructed by
literally thousands of builders? Probably

*1109 Rutland, No. 270, Austin, TX 78758,

! Garrett, “The WB4VVF Accu-Keyer,” Q8T,
August 1973,

the only drawback of the design is the
use of power-consuming TTL digital
integrated circuits which are not com-
patible with QRPp operation. However
with the proper part substitutions,
keyer can be built which oniy consumes
25 icrowatts during standby! The se-
cret to the new design is to use CMOS
infegrated circuits in place of the TTL
circuits. CMOS circuits are inherently
low power-drain devices and are now
appearing on the surplys market at a
price within the reach of most amateurs.
CMOS 1Cs which have direct pin-for-pin
compatibility with the TTL circoits al-

24 05T

fow the Jse of the printed circuit board
offered.” The clock generator circuit is
redesigned so that it has a very low
standby current consumption. Fig 1
shows the new values used in the clock
circuit. Note that the number of parts
and their placement are the same as
those used in the original design. Thus,
the original printed uircuit board does
not have to be modified to incorporate
this design. The clock generator is the
major power consumer during standby.
This circuit only requires a few micro-
amperes, The exact power consumption
will vary as a function of the setting of
the speed adjustment poteniiometer R7.

The original Accu-Keyer vircuit
board left several pins floating (open
circuited) on several chips. Pin 4 of U4
should be connected to pin 14, U4,
Likewise, pin 4 of US should be con-
nected to pin 14, US, This is because
CMOS muest have all input pins terminat-
ed with either a ! or ¢ logic level
Otherwise, the CMOS’s open inputs will
cause the device to behave in a linear
mode, causing high power consumption
and erratic operation. The following
pins should be terminated with a 10-kQ2
resistor to pin 14 of any IC: (1) the dot
input, (2} the dash input, (3) the auto-
matic-space input, and {(4) the tune
input. These four resistors should be
placed on the back of the printed circuit
board and soidered directly to the pin
tabs.

 predrilled printed circuit hoards are avail-
able for $3.50 from Jim Garretit, 126 W.
Buchanon Ave., Urlando, FL 32809,
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Fig. 1 — Schematic diagram of the Accu-
Keyer {QRPp style] clock circuit. This design
features low power consumption, necessary
when used with battery-powered QRP rigs.
Components fit into original pe-board holes.
Changing the value of C1 will also vary the
speed of the clack,

For QRPp rigs, a switch closure to
around is sometimes required to key the
transmitter. The same type of closure is
used with cathode-keyed iransmitters,
To accommodate this requirement, a
simple Darlington transistor circuit is
used as the output driver, If grid-block
keying is used, then the original circuit
may be used with a slight change of
values. The current requirement during
key-down is determined by the 1,000-8
resistor on the output transistor, This
resistor value also determines the maxi-
mum current which may be switched by
the output stage. With the value shown,
the key-down current was 4 mA with a
Svalt supply. The maximum current the
stage could switch was about 300 mA.
For lower current requirements the
1000-52 resistor may be increased in
value {0 decrease the key-down current.
The 2N4401 transistor shown can han-
die up to 40 volts during keyup. For
higher key-up voltages, a substitute tran-
sistor with appropriate. higher Veeo

204 2houw
1t vmi,r;ue
CURBENT
(DURING STANDBY)
CURRENT
N 10+ Youw
MICROAMPS

LR 25uW

. ; :
........... Tt

-] 0 15
INPUT VOLTAG

Fig. 2 -~ Power consumption chart for the
Accu-Keyer using CMOS integrated circuits.
The standby power is a function of the
speed-control setting.

should be used. Most QRPp rigs are
operated with under 40 volts and the
output transistor is well within limits.
All of the transistors shown are non-
critical as long as they have reasonable
gain and their safe operating voltages
and currents are observed.

The CMOS substitutes for the 7400
series of TTL digital circuits are identi-
fied by the letter “C” after the 74.
Thus, the digital integrated circuits
needed are three 74C00s, three 74C74s,
and one 74C10. The average price of the
T4C00 and 74C10 is under $1 while
the 74C74s are under $1.50. Several of
the 74C circuits [ originally purchased
from surplus outlets proved to be de-
fective over part of their operaiing
voltage range. Tt is wise to test the
devices for correct operation.

In addition to the low power require-
ment of the 74C series of CMOS is the
wide range of supply voltage permis-
sible. The CMOS AccuKeyer may be
operated from a voltage source between
5 and 15 volts. Supply regulation is also
noncritical, so large power supply filters
are not necessary. As a precautionary
action, & 15-V Zener diode should be
installed on the board. This will protect
the CMOS devices from any transients
which might occur, A 9-V transistor
radio battery may be used or the voltage
may be derived {rom the QRPp rig,
Since the keyer draws such minute
current when not being used, the bat-
tery should last for months. Power
consumption versus battery voltage is
shown in Fig, 2.

A sidetone oscillator circuit is shown

® Poly Paks Inc,, P, O. Box 9428 Lynnfield,
MA 01940. Alsa international Electronics,
P. O. Box 1708R, Monterey, CA 93940,
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Fig. 3 — At A, schematic diagram of a typical
sidetone oscillator, At B and C are two dif-
ferent types of output circuits. Circuit B
should be used if the key-up voltage on the
keved terminals of the transmitter are nor-
mally positive and require a switch closure to
ground. Cireuit C is used with transmitters
which use a negative voliage to ground far
leeying, as in grid-block keving.
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in Fig. 3A.% The oscillator, if needed, will
require an additional 1 mA to operate
during keving. Since many rigs have
their own sidetone oscillator built-in,
this ¢ircuit may not be needed.

When working with the 74C series of
CMOS, it is recommended that a

* Pollock, “COS MOS IC ElecironicKeyer,”
fHam Radio, June, 1974,

grounded-tip soldering iron be used.
This is to protect the insulated-gate
inputs on the CMOS from being punc-
tured due to high electrostatic fields. It
is highly recommended that Molex pins
or IC sockets be used. The Molex pins
are very inexpensive and will permit the
CMQOS to be plugged into the circuit
board instead of soldered.

I hope this information will be of

interest and help fo other amateurs
interested in QRPp keyer designs. The
Accu-Keyer printed circuit board makes
the assembly of this keyer extremely
simple and quick. The addition of
CMOS to the Accu-Keyer permits it (o
be competitive with the most expensive
Morse senders, and yet the cost is still
reasonable, [EEF=

Fig, 4 — Schematic diagram of the Accu-Kever using 74C00 series CMOQS integrated circuits. Four additional 10-k2 resistors are added to the
original printed circuit board for logic pull-ups, Suppiy voftage may vary from b to 15 volts,
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Strays

o1 Do you have four months of free
time, an extra $500 and a horse? Then
the Dominguez-Fscadante Bicentennial
Expedition is the place for you. The
1700-mile trip, which will follow the

26 0MNal=

route taken by two Franciscan mission-
aries in 1776, needs a radio operaior to
refay progress reports and requests for
supplies and to handle emergency mes-
sages. (Is there a Q-signal for “T've just
been bitten by a rattlesnake?”)

This is a unique opportunity for the
hoof.loose and fancy free QRP fan. The
trip will transverse some of the most
beautiful unspoiled land in the West,

and promises to be an unforgettabl
experience. With any luck, the radi
operator can obtain spectal-events cal
signs for the three different call areas i
Culorado, Utah and New Mexico.

For further information and applica
tion forms, contact the League or Bil
Daley, ARBA, Suite 222, 1515 Cleave
land Place, Denver, CO 80202, as soo
as possible.



An AC Line

By Neil Johnson,® W20LU

R emember the time vou needed a
quick check on line voltage and that old
expensive multimeter happened to be on
the ohms scale and you forgot to change
it? Well, there’s no need to endanger the
new one since the method presented
here provides a simple means for accom-
plishing the task of monitoring ac line
voltage inexpensively and accurately.

Since multimeters are afse notorious-
ty inaccurate when used in such service,
I developed a simple ac line-monitar
circuit. This utilized a surplus aircrafi
tvpe of voltmeter, one having a sup-
pressed zero.! Lately, such meters are
no longer available at surplus prices.
Several inquiries from hams prodded me
into the development of a substitute ac
line monitor, described here. [ tried to
center the design around low-cost and
widely available components. In this
way, almost any amateur, anywhere,
should be able to duplicate the instru-
ment.

Why You Shouldn’t Trust Your Muolti-

meter

Many amateurs have tried to utilize
their VOM io measure the ac line
voitage, but this method is undepend-
able. The beiter grade of multimeters
are usuafly accurate to *3% on ac, but

Fig. 1 — Schematic diaaram of the line moni-

tor. Unless otherwise specified, resistors are

1/4-watt, 1-percent tolerance and capacitors

are disk ceramic.

CR1 - Silicon diode, 1 A, 500 PRV,

R3 — Can be a 300-22 and 8200-£2 1-percent
resistor in series,

St — Spst toggle switch.

VR1 — Voltage reguiator tube, OC3 or
VR-105.

*74 Pine Tree Lane, Tappan, NY 10983.
Peac Power-Line Monitor,” Ham Radio
Magazine, August, 1971.

SIL, 1000
/44 RECT. 2w
CR2
MULTIMETER

ON 23~ OR
30-mA RANGE

117 VAC
GO Hz

Fig. 2 — Schematic diagram of test circuit for
testing VR tubes,

CR2 - Silicon diode, 1 A, 500 PRV.

51 — Spst toggle switch,

such accuracy is related to the full-scale
reading of the rmeter. This means that
your maximum error might be ag high as
4.5 volts on a meter having a scale of 0
to 150 volts a2c. If you try to measure
the same voltage on a meter with a
250-volt scale, your inaccuracy could be
as much as 7.5 volts. This works out
such that a ham trying to measure an
input of 117.5 volts ac might read this
quantity as low as 110 volts, or as high
as 125 volts. Further, if vour multimeter
has been in service for some time, it is
doubtful that it will rermain within the
original manufacturer’s specifications of
23%. Moral: Don’t rely on your multi-
meter for an accurate ac line-voltage
reading.

A Different Approach

The circuit shown in Fig, | illustrates
an alternative method to using a multi-
meter for line monitoring. A voltage-
regulator tube is used to provide a
voltage “offset” that permiis greater
sensitivity in the range of interest. That
is, a meter that reads from 0 to 20 volis
rather than from 0 to 130 volis may be
used.

The heart of the meter circuitry is an
ardinary 0-to 1-mA instrument for the
indicating movement. When hooked up
property, the accuracy of this circuit is
quite good. Although some of the ex-
panded-scale ac line monitors have used
a solid-siate device such as a Zener diode
for a reference voliage, I found it more
convenient to use an ordinary OC3
(VR-105) regulator tube. for the com-
parison voltage, Of all the VR tubes
commonly available, this one seems to
have the “flattest” regulation curve,
After running careful checks on this

factor, the experimentally derived data
scemn to verify the curves given in the
tube manuals. While in the design stage,
I had access to a commercially made
tube tester, and to a dozen VR-105
tubes. However, the simple test circuit
shown in Fig. 2 sniffed out a defective
VR tube that had passed as okay on the
tube checker. Of all makes of VR tubes
under fest, it was found that those of
Mullard manufacture were of greatest
dependability.

Two Minor Disadvantages

The VR tube, being of gaseous na-
ture, will generate rf “hash™ similar to
that emanating from a Quorescent lamp,
but of far lower intensity. In my case,
the disturbance peaked at approximate-
ly 7 MHz and the simple bypass capaci-
tor added to the circuit seemed to
conquer this trouble.

The second minor objection lies in
the fact that a VR tube is subject to the
effects of radiation, either in the form
of luminous radiation (light) or rf radia-
tion. Tu minimize these effects, a simple
aluminum enclosure was chosen. This
does a good job of protecting the meter,
and it also dresses up the entire assem-
bly.

Added Touches

Those with time to spare can care-
fully disassemble the 1-mA meter and
add Tndia ink markings to delineate the
new voltage scale. Or more simply, 2
conversion chart similar to that shown
in Fig. 3 could be used. If this is done,
the meter can be wired to an ordinary
dpst switch, thus enabling the basic 0-to
1-mA movement to be used for other
useful purposes in the shack, [BEF]

Fig. & — Calibration chart for the volimeter.
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L earning to Work with
Integrated Circuits

Part 1: Follow this series, build the circuits described, and
you'll end up knowing perhaps a bit more about working with

[Cs.

But you’ll also possess an instrument which doubles

as a digital vottmeter and a frequency counter.

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

Emany amateurs the transition from
vacuum-tube to transistor technology is
still in process. Others have simply
tumed away from solid-state theory and
application to remain secure in the
comfortable environment of the vac-
vunrtube world, Now that integrated
circuits are replacing discrete devices at
an increasing rate, some amateurs are
even less enthusiastic about learning o

*Associate Technical Editor, QST
*#Technical Assistant, OST.

' NOTE: footnotes can be found at the end
of the article.

work with solid-state components. The
job isn’t as fough as it may seem,
provided the amateur is willing to learn
a few basic rules and philosophies con-
cerning the use of transistors. Once this
has been done the same rules can be
applied to integrated circuits, for an 1C
is merely a collection of transistors,
diodes, and resistors on a common
structure. Here we shall offer a plain-
talk approach to working with inte-
grated circuits, in the hope that the
heretofore reluctant experimenter/
builder will become involved in this
interesting and satisfying facet of ama-
teur radio.

‘The digital voltmeter in the process of assembly, feft, and completed, right.
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Integrated circuits come in a variety
of packages with many sizes and shapes
- large, small, high-power or low-power
capability, plastic, metal, and so on. The
number of pins on the package can run
from as few as two (plus a common
connection to the case) to as many as 48
or more, depending on the function of
the IC and on how many connections
are required to internal points of the
circuit, But despite the seemingly end-
less number of IC types, all ICs can be
classified broadly as cither linear or
digital.

Linear 1Cs, sometimes called analog
1Cs, operate direcily on a continuous




electrical signal to change the shape of
the signal, increase its strength, or other-
wise modify it for a specific function.
Typical linear circuits are operational
amplifiers (op amps), differential ampli-
fiers, sense amplifiers, and regulators, to
name a few. Normally the output is
some continuous (analog) function of
the input, and the device is not operated
in the saturation or full-conduction re-
gion,

A digital circuit operates like a
switch, in either of two conditions ~
saturated or on, and cutoff, Typical
circuits include gates, inverters, coun-
ters, latches, flip-flops, and decoders,
among many others. Digital circuits can
make logical decisions and are used in
computers or similar decision-making
equipment. Digital 108 are used by
amateurs in such devices as electronic
keyers, frequency counters, frequency
synthesizers, and tone dJecoders, to
name a few. But that does not mean
that such instruments use digital ICs
exclusively. Indeed, most items on' this
list will include both linear and digital
iCs in their parts lists. Such is the case
for the construction project well be
getting into in this series of articles.

It’s What’s Inside That Counts

in a way, integrated circuits are Hke
people, Different people wear different
kinds of c¢lothing. In the same manner,
different integrated circuits are “dressed
up” in various kinds of packages. Just as
vou can tell a bit about a person by the
type of clothing he usually wears, you
can also tefl a bit about un IC {rom the
package it comes in, For exanple, 2
high-current voltage regulator would cer-
tainly not be encased in a tiny plastic {C
package. Insiead it would probably be
packaged in a husky metal case, de-
signed for maxtmum conduction of heat
away trom the “working paris” of the
IC and for mounting on a heat sink. On
the other hand, a simple gate circuit that
dissipates no more than a few milliwaits
of power at maximum operating capa-
bility would not be packaged in an
expensive metal case. Expensive? Yes,
speaking in relative terms, especiaily
when you consider that manufacturers
produce hundreds of thousands, perhaps
millions of ICs in a production run. And
it vou consider the cost of materials
only, the case is much mote costly than
the “chip™ or structure of working parts
which go inside.

Now don’t get us wrong. We're not
saying the package makes the IC. This is
not true, just as in the old saying about
the suit not making the man, What we
are saying is that you can get an idea of
the power-handling capability of the IC
from its package, and maybe an overall
idea of its intended use. But for specific
applications of any IC, it's what’s inside
that counts. Many different kinds of IC
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Fig. 1 ~ Schematic diagram of the power supply

for the digital voltmeter. Connections

marked “common™ shouid be tied together but should remain isolated from chassis

dground. This enables the test prods of the DvM

to be connected in the proper polarity

to the circuit under test without disrupting operation of ither the circuit or the DVM.
The X shown in the prirmary circuit of T1 indicates where switch contacts will be wired

during later assembly.

C1,C4,Ch, CB6 — Disk or rectangular
ceramic, 50-V minimum rating.

C4 must be mounted directly at
pin 1 of U2, with "common™ end
attached to a solder lug secured
with mounting screw to case of U2,

C2, C3 — Electrolytic; ratings shown are
minimum values. Archer (Radio
Shack} 272-1047 suitable.

CR1-CR4, incl. = Silicon rectifier diode,
1-A 100-¥ minimum rating. Motorola
HEP170 suitable,

F1 — 1 A, with pigtail ieads,

1 - Pnp silicon audio power transistor,
40 watts, 2N5193, RCA SK3083,
or equiv.

R1 — Archer 271-132 or equiv.

R2 -~ 1.75 ohms: see text,

chips with totally dissimilar applications
can be encased in identical packages.

What is an IC chip? How is an IC
manufaciured? Basically the principle is
simple. An IC chip or die is first
manufactured, and then it is mounted
inside its case by attaching connecting
leads. Finally the chip is embedded or
utherwise sealed in its case. The chip is a
tiny piece of semiconductor material on
which electronic components have been
formed by a series of photochemical
reactions. Actually the dice or chips are
not manufactured individually, for this
would be most uneconomical. Instead,
hundreds of chips (which are iaid out
like the linoleum tiles on a kitchen
floor), are formed simultaneously on a
thin slice or wafer of semiconductor
material. They vary in size, depending
on the complexity of the iC, but range
approximately from 15 mils square to
100 mils square, 4 mil being a thou-
sandth of an inch.

Silicon is the material ordinarily used
for the supporiing material on which the
electronic components are formed. This
is called the substrate. The silicon mater-
ial is “grown” as a crystal, in ingot form.
The ingot is then sliced into round
wafers, typically 10 mils thick. The
diameter of the wafers is that of the
ingot, usually i-1/2 to 2 inches. The

T1 — Low-valtage rectitier transformer,
117-V primary, 33-V 1-A secondary,-
Hammond 16633 or equiv, {Hammond
Mig. Co., 385 Nabel St., Buffalo, NY
14225; Canadian address, 394
Edinburgh Rd. North, Guelph, Ont.)

LH — 12-V 3-terminal 1-A regulator [C;
Fairchild 7812, Motorola MC7812,
National Semiconductor LM340T-12,
or equiv,

U2 - 5-V 3-terminal 1-A regulator 1C:
1.M308K, Archer 276-1770, ar
equiv. Mount on 2 X 3-3/8-inch heat
sink {Archer 276-1358 or equiv.}
with sificone thermal-conducting
grease and insulating washers
{Archer 276-1371 transistor-mounting
hardware kit suitable},

wafers are then polished to a mirror
finish before they undergo the photo-
chemical processes. These processes are
many and varied in nature, depending
on the complexity of the IC, but involve -
essentially the same few procedures fol-
lowed repeatedly. A silicon-dioxide lay-
er is first formed on the surfzce of the
wafer. Windows are then formed in the
oxide layer by applying 2 photoresist
material and etching. After the remain-
ing photoresist material is removed,
“doping” is performed by means of
chemical diffusion. This doping takes
place through the windows of the pro-
tective silicon-dioxide layer, in a thermal
reaction chamber containing an atmos-
phere of atoms of the doping material,
The dopant is a compound which, upon
diffusion, changes the conductive prop-
erties of the silicon,

In this way, 2 thin layer of n- or
p-type material is formed in designated
areas on the surface of the wafer,
depending on the type of dopant used.
The thickness of the layer can be con-
trolled to # degree by the amount of
time the wafer remains in the reaction
chamber Thus, through subsequent re-
oxidation and formation of new win-
dows, a thin n-type layer can be formed
on the surface of a thicker, broader,
p-type layer, ot vice versa. In this way

January 1876 29



Fig. 2 — Parts placement guide far the power supply circuit board, not shown at actual
size, These views show the component side of the board. K2 is mounted vertically,
R1 and the four diodes, CR1 through CR4, are spaced approximately 1/4 inch above
the board surface to aid in their cooling.

pn or ap junctions are formed. With
further masking and doping, triple-layer
junctions can bhe formed, pnp or npm.
Resistors are formed in this same man-
ner, with a volume of p-type resistive
material floating in a “hoat” of n-type
maierial. As long as the p-type region is
maintained at a2 more negative potential
than the n-type boat, there is effective
electrical isolation of the boat. The
resistance value is controlled by the
jength of the section between connec-
tions, in addition to other variables,
assurning @ uniform cross section. H is
for this reason that high resistance
values are not incorporated inside ICs;
they would occupy too much area.

In the firal steps of the photolitho-
graphic process, a laver of aluminum is
blanketed over the eutire wafer. A pro-
tective {and insulating) layer of silicon
dioxide inasks the wafer except for
windows where contact is to be made to
elements of the chips. Photoetching of
the aluminum blanket leaves a pattern
of internal interconnections and pads
for external connections. Before the
wafer is diced, most manufacturers per-
form testing of chip sections on the
wafer. This is done by computer, with
needle-tipped wafer probes, After all,
there’s no sense in going to the time and
expense to package a chip which is.no
good. Depending on various factors, the
manufacturer may probe every chip on
the water, or probing may be done
merely on a sampling basis. Following
this testing, the wafers are diced and
wire leads are ultrasonically bonded to
interconnect the chip pads with package
pins. The cuse is then sealed, and more
testing will likely be pertormed before
the [C is declared ready for shipment,

The manufacturing technique de-
seribed above vields what is termed a
monolithic IC - one in which the active
slectronic elements are fabricated on a
single substrate. Most [Cs used by ama-
teurs are of this type. The other major

category of ICs is termed hybrid, In a
hybrid 1C, multichip circuits are arrayed
on a suitable passive or nonconductive
substrate, sich as ceramic. These are
interconnected by metalization patterns
or by very fine wires. Tiny disciete
components may also become a part of
2 hybrid [C,

The Digital Voltmeter

So much for the internal workings of
an IC. Now let’s turn to how they can
be used in some simple but worthwhile
applications. The satisfaction of building
one’s own equipment is something that
is. difficult to express in words, The
desire for most experimenter/builders to
increase their knowledge is greal. But
along with the “smarts” most would like
to have a usable piece of gear when they
have completed this particular phase of
their learning. The unit described in this
series Is, therefore, in keeping with this
philosophy. The digital voltmeter and
frequency counter, which is the end
product of this series, will require five
printed circnit boards, lots of integrated
circoits (linear and digital) and several
hours at the work bench to compiete. it
can be built at a cost of approximately
350 to §70.

The DVM has an |l-megohm input
impedance for high isolation between
DVM input cireuits and the circuit
under test. A three-position, front-panel-
mounted rotary swiich selects the de-
sired range, and another rotary switch
selects the funciional operation of the
DVM, Both ac and de voltage {up to
1000) and de current up to | ampere
can be measured with the DVM. Two
LEDs on the jeft-hand side of the
numerical display give the user an indi-
cation of when the voltage is overrange
or if the test probes are not connected
in the proper polarity to the circuit
under test. The full-scale indication of
the three ranges is 10, 100, and 1000
volts. In the 10-V position the indica-

tion is to the nearest hundredth of a
yolt, and is switched to the nearest tenth
volt for the 100-V range and the nearest
volt for the I1000-V range. The dec
cutrent i measured with the range
switch in the 10-voit position. Four
large (3/8-inch) numerical LEDs give an
edsv-to-read display of measured values,
even in well-lighted rooms. The fourth
digit is seldom if ever used for the DVM
tunction but is a necessary part of the
frequency wounter feature of the unit.

The 60-Hz power-line frequency may
he used as the timing reference in 2
low-cost simple frequency counter, but
will be satisfactory only at audio fre-
quencies. The use of a stable crystal-
controlled oscillator in place of the
60-Hz line frequency and the addition
of an hi’ prescaler will be described in
final parts of this series. These will allow
for use of the basic counter and display
circuits as a high-accuracy tf frequency
counter, usable to 50 MHz.

Some Design Philosophy

The modular construction used in
two earlier series of articles that ap-
peared in QST will continue to be used
in this series.’ ** The *“island” squares of
copper-clad pe-board will. however, be
replaced by etched circuit boards. A set
of five boards will be required to dupli-
cate the project presented here. The
selection of a digital-voltmeter/fre.
quency counter as the project for this
series was based on the availability of
components and on what the aonthors
felt would be quite useful to the pros
pective builder. The assembly of the
power supply pe board will be treated in
this part of the series.

The power supply for the DVM musi
provide +12 and +5 voits. See Fig, |
These voltages are obtained by using
four 2-ampere, I000-PRV, silicon diode:
as two full-wave rectifiers. Voltage regu
lation for both the twelve- and five-vol
sources is provided by two separate
three-terminal voltage-regulator 1Cs. The
three-terminal regulator is almost in
destructible because of such features a
internal current limiting and therma
shutdown (protection from overheatin
such as would be caused bv excessive
power dissipation). The terminals are
used for making connections to the
positive unregulated input, the positive
regulated output, and the power suppl)
common {ground). [Cs of this type
function essentially as a voltage-sensitive
series resistor. They require a minimuar
voltage to regulate properly. Too low ar
input voitage will cause the output i
“follow” the input and will resuit i
poor to nonexistent power supply rteg
uiation.

There are several types of regulator
ICs which could have been used for this
purpose, such as the popular 723, but
that IC regulator requires several exter



nal components to “set’ the proper

voltage level and to sense and thereby
limit the current of the regulator cir-
cuit. In addition to the reasons given
above, 1C regulators such as the 723
have low current-handling capability
(300 mA is typical) while the three-
terminal regulators have a typical cur-
rent limit of 1 ampere (this value is for
ICs attached to the recommended heat
sink). To increase the current capability
of these low-current-handling devices,
an external transistor called a pass
glement or current-hoost element can
be employed, Since the current require-
ment of the [2-volt power supply used
in the DVM is slightly greater than the
maximum current rating of the IC used
without heat sink, this passregulator
scheme is used in the 12-volt regulator
vircuit. The current-limit threshold or
level is determined by the value of the
sensing element, R2. Its value was cho-
sen to esiablish the limit at 450 mA.
This is approximately 50 mA above the
total current requirement of the 12-volt
power supply load.

The five-volt leg of the power supply
uses a three-terminal type IC regulator
packaged in the standard TO-3 case, a
package commonly used for high-power
transistors. This tegulator IC has a 1-am-
pere current-limit threshold and the
current requirements on  this supply
should not exceed 800 mA (0.8 A)under
fully loaded conditions. The input volt-
age tor proper regulation with this IC is
a minimum of 8 volts, The maximum
input voltage for both the 12- and 5-volt
regulators is 35, Since the potential
present at the output of the rectifier is
23 woits, that means the 5-V regulator
would be required to drop the voltage
internally by 18 volts. That large voltage
drop would result in a device heat
dissipation of approximately 14.4 watts
P = Kl = 18 x 0.8 A). Information
contained on the data sheet, available
from several manufacturers of the IC
used, tells us that the maximum average
power dissipation of .this particular IC,
with the proper heat sink, is only 8.2
watts. To enable us to use the heat-
sink/IC combination selected for the
DVM project, a 10-£2, 10-watt resistor is
placed in series with the de line from the
rectifier/filter circuit to the input of the
\C regulator. 'This resistor drops the
input voitage so that under varying load
conditions the maximum dissipation the
IC will be required to handle is 6.5
watts, The remainder of the power is
dissipated in the 10-chm resistor. This
scherne was chosen over others which
could have been used, such as a separate
power transformer for the S-volt supply.

The final components selected for
the power supply were the power trans-
former and the filter capacitors, C2 and
(3. These parts were selected to give an
adequate safe operating margin and an

acceptable ac ripple level, prior to regu-
lation. Total power requirements from
T1 are 33 volt-amperes in a worst-case
condition (all 8g in the display, reverse
-polarity and overrange indicator lighted
and a high ¥ne voltage), but under most
operating conditions the requirement
will be less than 30 volt-amperes. The
transformer specified is conservatively
rated and should not become excessively
warm when the DVM is in use. The
value and operating voltage for C2 and
C3 are the minimum that would be
used. They were chosen to provide good
dc filtering while holding their maxi-
mum physical size to an acceptable
dimension.

Fig. 1 shows the schematic diagram
of the power supply, and Fig. 2 is a
parts placement guide. For the construe-
fion of this project the authors unsed
printed-circuit-board techniques.” De-
talled discussion on the design and
fabrication of pc boards has been
covered in past QST construction arti-
cles and will not be delved into in this
writing. The pe-board method was cho-
sen because duplication of the circuit
boards or purchase of ready-made
boards would be within reach of most
builders. Another method would be to
use Vectorbord and solder the wires
onto the pins of the various sockets and
leads of other parts, This method is
termed point-to-point wiring.

Putiing It All Together

Assembling the power supply board
can best be accomplished by following
the parts placement guide, Fig. 2. Some
preécaations should be observed when
soldering the pass transistor and the
7812 IC regulator onto the pc board.
There are two primary reasons for solid-
state device failures, high voltage and
heat. Exceeding the maximum heat an
IC can dissipate for more than a short
period of time is “certain deuath.” Exces-
sive heat applied to the leads of an IC
with a soldering iron while installing the
device into a circuit can also damage an
IC beyond recoverable limits. Most ICs
cannot withstand temperatures greater
than 300°C on their leads for more than
ten seconds. The average temperature of
a 42watt soldering iron is 413°C
(775°F). The smaller 27-watt iron rec-
ommended for use on pc boards can
reach a temperature of 400°C depending
on the type of tip used with the iron
(the average temperature is approxi-
mately 370°C). This should be an indi-
cation of what can be expecied if the
unwary builder were to use a 100-watt
soldering gun with temperatures nearing
or surpassing 500°C.

i a small-wattage soldering iron is
not gvatlable, form a smaller fip by
wrapping a short piece of No, 12 or 14
copper wire around the existing tip of
the iron. This reduces the temperature

and should make the iron usable on this
and similar construction projects.

Static-clectricity discharge can be a
problem, although this is a more com-
mon source of damage when using
CMOS devices which do not have diode
protection on their input circuits. {t is
still good practice to ground the tip of
the soldering iron if yvou are soldering
the ICs into the circuit. (Except for the
power supply, we supgest you use IC
sockets for this project.)

The value of the current-sensing re-
sistor, R2, is calculated to give 1.75
ohms resistance, The resistor is made by
winding 16.5 feet of No. 30 enamel-
codted copper wire around the body of
a 1000-£2 or higher value 2-watt com-
position resistor. This value sets the
current limit of the regulator at 430
mA. Mount the 3-volt regulator, U2, on
the heat sink using the hardware speci-
fied in the parts list. Make sure the IC is
insulated from the heat sink since the
power supply common is above the
chassis ground, Mount bypass capacitor
C4 as close to the IC as possible with
minimum lead length. If the LM309 is
not bypassed properly, you might wind
up with an unwanted oscillator in the
DVM circuit. A bypass capacitor was
originally placed directly across the out-
put of the 12.volt regulator, Ul, but this
caused the IC to break into oscillation
under heavy load conditions. Since there
will be two different voltages used in the
DVM/frequency counter, it would be a
good idea to color code the various lines
that will be used in the project. Voltage
and signal lines should not be run
together if possible and the shortest
possible fength of wire should be used
for each connection.

Part 1 of this series will describe the
testing of the power supply and the
construction of the display circuit.
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A hist of suppliers of ready-made circuit
boards for this project will appear in_Part
11 of this series. ﬁE—‘F—l
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Impedance of
Short Horizontal Dipoles

By Robert B. Dome,* W2WAM

I’d love to get on eighty meters or even
160 but 1 just don’t have the room for
antennas.” This lament is often heard
nowadays when visions of tall towers
and long runs of wire must be reconciled
with the reality of the average size
building lot. However, antennas for
these bands need not be significantly
larger than those for the higher ones if
used with a properly designed matching
network. Unfortunately, one needs to
know what impedance range has to be
covered hy such a network first, before
an intelligent design approach can be
nndertaken.

If the proposed antenna is an ordi-
nary haif-wavelength dipole up at a
sufficient height, the problem is solved
pasily and the solution has been pre-
sented in a oumber of texts including
the Radio Amateur’s Hamdbook. But
because of space limitations it is some-
times impossible for the amateur to
construct a horizontal dipole to be a full
half-wavelengih long, particularly ai 80
meters and sometimes at 40 meters. The
effectiveness of a short dipole as a
radiator is almost as good as a halftwave-
length radiator if copper losses can be
kept low. [t is the purpose of this paper
to show how tu determine the impe-
dance at the open center of such anten-
1uas,

Radiation Resistance of Short Dipole

The impedance of a dipole s made
up of two components: (1) the radiation
tesistance component, and (2) the reac-
tive component. These will be dealt with
separately. The resistive component wilt
be dealt with first. The resistive com-
ponent is affected both by the dipole
length and by the height ubove the
earth. These two parameters will be
deait with separately and then in com-
bination.

~The eftect of dipole length will first
be considered. Assume first thai the
antenna is so far gbove the earth that
the mutual impedance of the anienna
image below the earth’s surface is negli-
gible. This condition is also known as

645 Terry Road., Svracuse, NY 13219
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the “free space” case. The radiation
resistance of the dipole then is equal to
twice the radiation resistance of a
grounded vertical antenna having a
height equal o one-half the overail
fength of the dipole. A waltiplying
factor #7 will be found which when
multiplied by the resistance of a half-
wave antenna in free space (73.3 ohms)
will vield the radiation resistance of the
short dipole.

The radiation resistance of a short
vertical amtenna may be found from
several sources, but the one used here is
from Pierce.' The data are presented in
tabular form using the first two columns
of Pierce’s Table {ll. Pierce gives the
resistantce in terms of AfAo the ratio of
the wavelengih corresponding to the
operating radio frequency to the natural
or self-resonant wavelength of the anten-
na which is four times the height of the
antenna; however, it is more convenient
o think of the antenna length in terms
of fractions of a wavelength. This is
obtained by dividing 0.25 by the figures
shown in the first column of Pierce. The
results are presented in Table I,

The factor FT is obtained by dividing
the figures in the Dipole Radiation
Resistance column by 73,14, the value
of the resistance for a 0.500-A dipole.
The factor F1 is plotted in Fig. 1 as a
function of dipole length 3. The curve is
smoothed to eliminate minor errors in
Pierce’s data; furthermore, the value of
73.3 ohms is now more generally ac
cepied so that the radiation resistance
Re tthe ¢ refers to resistance at the
center) of the short dipole in free space
is given by:

Re=73.3 FI ohms £1)
where FI is read from Fig. 1 25 a
function of S.

Radiation Resistance Vs,
Height above Ground

In free space a half-wavelength
horizontal antenna has a radiation resis-
tance of 73.3 ohms ai its center. As the
height above ground is reduced, the

: This and all subsequent fooinoles gan be
found at the end of the article.

resistance changes. "The value of the
radiation resistance as a function of the
height above ’ground may be found from
existing data®+? for the radiation resis-
tance of a half~wavelength dipole paral-
fel to a tlat sheet reflector (i.e., 180" for
the corner angle is a corner reflector
systern). These data cover the range io
distances above the plane from 0.5 A ic
0.1A. When the distance is less than 0.1
A, the present author has found that the
radidtion resistance is given very accu
iately by the asymptotic equation:
Rp=31.8 (1-cos2hk) ohms (2 < 36°)(2
where # = height above ground in de-
grees {Example: at 0.1 A above ground,

= 0.1(360°) = 36"} Some representa-
twe values of R, for various heights are
given in Table il.

The factor F2 in the last rows o
Tabie 1T is obtained hy dividing the
resistance immediately above the A2
factor by 73.3, the radiation resistance
of a halt-wave antenna in free space, The
factor F2 is also plotted in Fig. ! as
function of the antemna height 2 ir
decimal fractions of a wavelength.

tse of Factois £1 and F2 to Determine
Radiztion Resistance.

The radiation resistance of any hori
zontal dipole of length § in wavelength

Fig. 1 — Antenna factors to be used for calcu-
lating the input resistance ot a dipole of lengtk
S over a perfectly conducting ground at an
antenna height .
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Table |
Pierce fength of Vertical Radiation Resistance Length of Dipole  Radiation
Mo in Wavelength at Base of Vertical in Wavelengths Resistance

of Dipofe F1
1.00 0.250 3657 0.500 73.14 1.000
1.12 0.223 26.40 0.446 52.80° 0.720
1.21 0,206 21.70 0.412 43.40 0,591
1.31 0.191 17.65 (.382 35.30 0.481
1.43 0.175 14.28 0.350 28.56 0,389
157 0.159 11.62 23.24 0.318
1.74 0.1437 9.10 18.20 0.248
197 0.127 6.02 13.84 0.189
2.24 0.1116 5.19 10.38 0.142
2.82 0,0955 3.78 7.56 0.103
3.14 0,0795 258 516 0.0705
393 0.0635 1.65 3.30 0,645
5.26 0.0475 0480 1.80 0.0246

suspended at any height & in wave-
lengths, provided 5 is 0.5 & or less and /&
is 1.0 A or less, may now be determined
for any operating frequency fo. Employ-
ing the law of superposition, the radia-
Hon resistance at the center of the
dipole is: _
Rpo=T33F1F2 (3)
The use of this equation will be
illustrated by a specific example. Sup-
pose the length of a certain dipole is 75
feet and the height # is 30 feet, and that
the operating frequency is 3850 kHz.
First determine the electrical length 5 in
wavelengths, In free space the electrical
Eravelength is related to the frequency
v
do= 984f, feet 4)
where fj, is the frequency in megahertz.
Since 3850 kHz = 3.85 MHz, then:

N = et = 256 feet (5)

Now because of end effects, the
slectrical length of a typical wire anten-
na, the length of which is in the order of
a half-wavelength, is about 1.05 times
the physical length, Hence the electrical
length of the 75-foot wire, in wave-
lengths, at 3.85 MHz, is:
o 15X 1.05 _ :
S= -5 TR 0,308\ {6)
No correction is needed for the height
calculations, so & in wavelengths be-
comes: At

_actual height _ 30 _ -
"= e engl _3_5'5—0'1177\ (7)

In Fig. 1, for § = 0.308, using the
left-hand scale and the F1 curve, FI is
read off as FI = 0,29; for o = QL.117,
using the right-hand scale and the F2
curve, F2 is read off as 0.4, The radia-

tion resistance of the antenna thus
hecomes, from eq. (3):

Rp=T73.3 FIF2="73.3(0.29(0.4)

= 8.5 ohms

Reactance at Center of Short Dipole

in order to tune the short dipole to
resonance, an inductive element of some
kind should be inserted at the center of
ihe dipole between the two halves. This
element may take the form of a lumped
inductor or perhaps a short stub of a
transmission line having the required
inductive reactance. In either event, a
knowledge of the reactance of the di-
pole would be most helpful in order to
select a suitable tuning element.

The reactance at the center of the
short horizontal dipole may be com-

puted from the surge impedance of the
aptenna and from its electrical length in
a manner similar to the case of a
transmission line open at its far end, or:
iX o = jZocot(§/2) ohms (%)
where £ = antenna surge impedance
& = electrical length of the an-
- tenna in degrees
The surge impedance may be closely
approximated by an equation® adapted
to the dipole dimensions from:

Zo=276loglp ———— -
A | +(S/an)2
where § = electrical length of dipole
tip-to-tip, d = antenna conductor dia-
meter, and # = height of antenna above
ground. All units should be the same

for S, d and A.) ’
‘The surge impedance for the same
antenna as was used in the example in
the previous section, assuming the con-

(10)

ductor is a No. 8 B&S gaupe wire, may

now be computed from eq. (10), where

S = electrical length = (75) X (1.05) X

(12) = 945 in., i = height above ground

= (30} X (12) = 360 in., and 4 = 0.128

in. {from wire tables). '
Substituiing these values info eq.

(10) gives:

Zo = 1045 chms (11)
From ey, (9} the reactance at the

antenna center is: o

jXe = 1045 cot (D308NI60

1045 cot 55,57 = 4719 ohms (12)

where 0.308 in the above equation is

from eq. (6).

Impedance at Dipole Center

The complete expression for the
impedance at the antenna center is:
4= Rc +].ch chms (].3)
In the example given, using eq. (8)
and eq. (12):
Z = 8.5 ;719 ohms (14)
The inductance required to tune out
the antenna reactance at the operating
frequency f is:
L= Xejorf H {15
In the example used, this inductance
is:
L=719/273.85X 100 =
207X 100 1= 29.7 utd (16)
In practice, L may take the form of
an inductor connected across the central
insulator of the dipole, or it may take
the form of a short transmission-line
stub short circuited at its lower end.®
Footnotes

! Pierce, Flectric Oscillations and Electric
Waves, McGraw-Hill Book Co., New York,
NY, 1st edition (1920), p. 481,
® The ARRL .Antenna Book, ARRL, New-
ington, Conn., 12th edition (1970}, p.
238, Fig. 10-43; from John D, Kraus “The
Corner Reflector Antenna,” Proe, LR.E..,
Vol. 28, p. 513, Nov, 1940,
Terman, Radio Dnpginesrs’ Handbook,
MeGraw-Hill Book Co,, ist edition (1943),
Fig. 24, p. 791.
+ Ref%rence Data for Radio Engineers, Feder-
al Telephone and Radio Corp., 3rd edition
(1949), p. 324, Type F.

|1t should be mentioned that tuning out the
reactance with a4 paraltel stub will also
affect the antemna resistance. The resis-
tance will he transformed by the relation:
R = X2J)r where R is the new resistance
seen in the antenna terminals, X i3 the
reactance, and r is the original series
resistance. For the examgle given, R will
be in the order of 60-kil Couszquently,
att alternate system might be employed if
such a high resistance was impractical. }-Ed.

Table it :
h in wavelengths go0 005 010 015 020 025 030 035 040 045 050
h in degrees 0° 18 a6° 547 72 90° 108 126 144 162 180°
R in ohms 0 6 22 45 68 86 96 98 90 81 70
F2 0.000 0082 0300 0614 0930 1170 1310 1340 1230 1105 0455
h in wavelengths 055 060 065 070 075 08¢ 08 080 095  1.00
h in degreos 198" 216" 234”  252° 270" 288" 306 324 342 360°
fe in ahms 63 60 6t 67 76 82 85 84 80 76
F2 086 082 083 091 1,04 112 146 115 109 1.04
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A Scanning Touch-Tone
Digit and Word Decoder

Stereo- demodulator ICs provide a unique method for
tone-decoding and subsequent word sequencing for
remote-control of amateur equipment.

By Carl F. Buhrer,* WIGNP

Making 2 telephone call from the
car, changing the azimuth and elevation
of a parabolic antenna at z distant
mountaintop installation while sitting in
the comfort of one’s shack forty miles
away, turning off a “runaway” repeater

. these and many other remotely
controlled functions are becoming com-
monplace occurrences to today’s radio

*& Murphy  Circle,
1701.

Framingham, MA

amateur. The Touch-Tone encoding
sysiem, used extensively in auto-patch
aperafions on im repeaters across the
country, offers a ready-made source for
dual-tone codes, and advances in micro-
circuitry design have produced a single
device that can be used to decode these
dual-tonre codes for a varjety of remote-
ly controlled functions. However, one
device is required to decode each tone.
In this article the writer shows how a
scanning decoder evolved as an attempt

to avoid using sevent ot these decoder
ICs, and how a simple counter circuit
can recognize specific four-digit-word
sequences to provide a unique approach
o a remote-controfl decoder.

There are sixteen tone pairs possible
- selecting one from the low group,
697, 770, 52 and 941 Hz, and one
from the high group, 1209, 1336, 1477
and 1633 Hz. Two phase-locked-loop
types of tone decoders shouid therefore
be sufficient if each une sequentially
scans the four tones of une yroup. In
this way two decoders with some added
scanning circuits take the place of eight.
Parts of the scanning circuit such as the
clock vscillator and digit decoder would
be required in any case for word decod-
ng, and the parts’ cost of the present
system using primarily low cost TTL
logie is reasonable. One disadvantage of
the scanning decoder is the slow te-
sponse time resulting from the need to
wait for each decoder to find the re.
ceived fone. Adso, a delay is built-in
which requires both decoders to halt for
at least one full clock period before a
diFit is registered. The operation is thus
relatively immune to spurious responses
from voice signals vet takes 1/2 second
or less to respond properly to any digit.

The type 567 tone decoder i not
satisfactory for use in this circuit be-
cause neither side of the frequency
determining R-C network 5 grounded, A
Motarola MC1310P was fried because
one had been used previously for tone
decoding and was found to work well in
this frequency range. its intended use is
a5 3 phase-locked-loop fm stereo de-
cader. {n this application it locks onto



the 19-kHz pilot tone which is present,
along with the audio signal, and turns on
an open-collector nutput to light a
stereo indicator lamp,' Tts internul oscil-
lator runs at 76 kMz, and an internal
frequency divider gives the 19 kHz for
the pilot tone detection. A 19.kHz
monitor output is provided. In the
present circuit the oscillator is run at
four times the Touch-Tone frequencies,
and the stereo decoder function (except
for the indicator lamp output) is ig-

'Gay, Electronics 44 (24), p. 62, November
32, 1971,

nored. Since the frequency determining
resistor runs fo ground, it is pro-
grammed easily for scanning operation
by using four resistance values and four,
open-collector, 15-volt NAND gates
{7426).

Digit Decoding

The digit decoder is shown in Fig,. i.
A 12volt power supply is required for
the MC1310P circuits, and the voltage
on the programming tesistance network
is somewhat high for the usual open-
collector NAND gates, so a 7426 is used.

The .01- and .0I15-uF capacitors should
be mylar or silver mica for temperature
stability, and some experimentation
with the resistance values to achieve the
correct frequencies may be necessary. A
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Fia. 1 — Schematic diagram of the tone and digit decoder..

when fabricating these circuits,

Parts placement is not critical, but standard construction practice should be followed
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Fig. 2 — Schematic diagram of the relay-control pc board. Be sure to select relays that have
contact current capability for use in the desired application,

fixed resistance of 10k-§2 or 12k-£2 was
used and a jurnper-wire or s¢lected value
of fixed resistance was inserted between
all of the 1k£1 potentiometers. The
circuit time constants resulting from the
use of 1.0-pF ceramic capacitators ap-
pear to be the correct value for the
present system. The 820-82 pull-up resis-
tor from the +5-volt supply makes the
output TTL compatible; the monitor
ourpui is correct for driving TTL de-
vices.

The 555 timer U9 and inverting gate
U7D provide a positive clock pulse for
all the 7473 flip-flops which toggle on
the trailing edge of the pulse. When no
tone inputs are rteceived, U3 and U4
count through four states each and
cause the open collector gates US and
UJ6 to conduct in sequence A throngh D,
thereby sweeping the trequencies of U1
and U2 upward through the low and
high tone groups tespectively. When
either tunes to an incoming tone, it
becomes phase locked to it, its output at
the test point goes low, the counter is
stopped because its J and K inputs are
low and the detector remains locked on
the incoming frequency. Also, the moni-
tor output can pass through gate U7B or
U7C and can be used for exact measure-
ment of incoming tone frequencies.
When both tones are so detected, 4 logic
one condition appears at the output of
NOR gate U7A and counier U8 is
permitted to advance from its cleared
condition,

The J-K flip-flops in UR are wired to

3 HOR=

advance in count through states 4, 1, 3,
2, 2 and become stopped in state 2
{(UBA off, URB on) until reset when one
or the other tone detector drops out. Its
purpose is to provide a two clock period
double check on the decoder operation
and vield a single clock pulse (CLK) just
before the end of stute # if the tone
signal is so validated. Also, during state
3 (UBA and U8B on) the decoder U11 is
enabled, and one of the digit outputs
from U12 or U13 comes on.

The decoder makes use of the coun-
ter states of U3 and U4 when they are
stopped by an incoming two-tone signal.
Since the tones are scanned from low to
high and the low group (top to bottom
rows on a standard pad) is wired to the
two least significant digit inputs on U11,
the output states of U1l would corres-
pond 1o the tone button assignments of
a standard Touch-Tone pad. fn order
that the digit outputs are correct for the
actual assignment on the tone pad, the
Ull outputs are recedered and the
twelve corresponding to the commonly
used twelve button pad are inverted to
the positive logic form by U12 and U13,
The four gates Ul4, Ut5, Ul6and U7
are optional and are used to obtain the
binary equivalent of the standard digit
assignment ot the Touch-Tone pad.

Word Decoding

The word-decoding circuitry shown
in Fig. 2 consists of two, theee-digit
prefix decoders and an output flip-flop
U122, Each prefix decoder consists of a

dual /-K flip-flop (U18}, two AND gates
(U20A and B) and two NAND gates
(U2IA and B). The prefix or first three
digits of the four letter word being
decoded are selected by connecting in-
puts digit [ (DG1), digit 2 (DG2), digit
3 (DG3) and digit 4 (DGH) to the
desired outputs from U12 and UI13.
Likewise, the other word-decoder inputs
DH1, DH2, DH3 und DH4 are con-
nected to four outputs from U12 and
U13. The first fourletter word such as
the sequence 4639 would turn U22 on,
and the second suchas 1 * 8 # would
turn it off.

This sequence detection is achieved
by the gating used on the & inputs of
U8 and 1H9. Each is a itwo-stage
counter which will advance in the state
sequence 0~ 1 — 32— 2 ~0 only if the
correct digit input is on in proper
sequence. That is, in order to advance
from 0 — 1 DG must be on. to advance
from 1--3 DG2 must be vn, and to
advance from 3 — 2 DG3 must he on, If
any are off when they should be on, the
state goes directly to zero. When state 2
is reached, UI8A is off and U18B is on,
and two of the three AND J inputs of
U22 are on. At this point the three-digit
prefix has been received successfully. If
the fourth digit received corresponds to
DG4, the clock pulse (CLK} will also
tum on U322 since all its J inputs will
then be on. Similarly, the second four-
digit-word sequence will turn off 122,
Further interfacing between the TTL
output of U22 and a controlled system
will depend upon its nature. A simple
relay driver using two parallel-connected
15-volt open-collector hulfer inverters
{(1/3 of a 7416) and a 12-volt, 150-0hm
relay is shown., A small silicon diode
connected as shown helps to avoid
transient problems.

The on-off tunction of Fig. 2 can be
simplified by using the same prefix
decoder for both turn on and tumn off:
only the fourth digit need be different.
One must be sure the word decoder is
reset before it will respond properly to a
four-digit word. This is just a matter of
being sure that any code such as 4639 is
not preceeded by a 4, & 46, or a 463, If
in doubt about what the last digit may
have been in the svstem, an extra
random digit other than 4 is generally
sufficient. Alternatively, the reset inputs
of U18 and U19 ecan be wired to some
completely independent source of a
reset such as the carrier-input detector.

A few words about the choice of
codes. For most amateur radio applica-
tions the four-digit word provides ade-
quate security. If a great deal of phone
patch activity is present on the channel,
the characters * or # shouid be used in
the cude as these do not appear in
phone numbers. The four additional
characters generated only by a sixteen-
button pad can be used if four addition-



dl inverters ar¢ added to the group in
U12 and U13. When a number of
four-digit codes are used to operate a
remote system of some sort, it becomes
difficult to remember them all, and ease
of use becomes an important factor in
choosing codes. Often a single digit is
better to turn something off because it’s
quicker and less [ikely to be forgotien.
In any case all system codes must be
mutually compatible.

Construction

The word decoder of Fig. 2 was
originally part of a larges control system
using a different digit decoder. This
required, initially, diat the tircuitry of
Fig. 1, Ul through U9 portion, he
consiructed on a 3 X 4-1/2 inch piece of
Vectorbord, and Wire-Wrap construction
was used in building the unit. But, the
unit shown in the title photograph was
constructed. on double-side, copper-clad
pe board. The layout and fabrication of
the boards was done by Chuck Carroll,
W1GQO, in the ARRL laboratory.

The tone and digit decoder circuit of
Fig. 1 was construcied on a 6 X 6 inch
pc board. All of the components are
mounted on the top side of the board
and are soldered on both sides of the pc
board. The value for R1 through RS in
gach tone-selection line should be select-
¢d so that the potentiometer will tune
the cireuit to the proper tone in the
middle of its range. The values shown in
the circuit diagram of Fig. ! are typical
and can be used as a starting point {or
selecting the final value. The word de-
coders are also constrireted on pe board
with a double-sided layout. The decoder
board is 4 ¥ 4 inches with all of the
components installed on the top side.
Severai of these decoder boards can be
stacked and will make the addition of
controi functions a simple task.

Alignment

Alignment is a matter of setting the
scanned frequencies to the correct
vaiues using a frequency counter con-
nected fo a monitor point. The associal-
ed test point i3 grounded, and with no
input to the decoder one of the freyuen-
cies can be adjusted depending on which
of the four tones in any group happened
to be on when it was stopped manually.
It is best to stop the highest tone [irst
and adjust the first potentiometer, along
with RO if necessary, to pet 941 Hz
Then select the second potentiometer
and value of R1 until 852 Hz can be
tuned. in a like manner, adjust afl eight
{tequencies io the correct values, After
several months of operation the re-
sponse became sioggish and finally the
unit stopped working, but original per-
formance was restored by retuning R1
through RS8. Satisfactory operation is
ohtained with input levels between 0,1
and 1 volt ac. [o&F—]

By lrving Smith,” WB2BCY

Have you everseen something beauti-
ful in 4 trash can? Bear in mind that
beauty is in the eyes of the behoider.
One connoisseur of beautiful trash cans
is Bob Buus, WA2HVA.! ln the elec
tronics plant where he is employed,
these objects of beauty are frequently
on display on the loading platform. One
of the secrets is that you must arrive
early, before the garbage men come to
cart off the treasures. Some days these
receptacles are loaded with items that
are obsolete in indusiry but manna from
heaven to a ham.

After you have gleaned a collection
of discarded electronic components,
what next? You can, of course, just sit
there and admire your junk box but that
is not Bob's cup of tea. As impresario of
the Garden State Amateur Radio Club,
soretimes known as program director,
Bob is well known for his outstanding
programs,

An idea for a construction project
for the club hit Bob. Having completed
the OAKEY (QST/Oct.72), he thought
that this might make a good club pro-
gram, He was amazed when 24 members
elected (o engage in building this kever.
With a quick inventory of his junk box,
Bob proceeded to order nonjunk-box
iterns needed for his program. Bob
Cunderson, W2JIQ, had some com-
ponents in his junk box which Buus
obtained by barter -- a completed keyer
in exchange for some of W2IIO’s sur-
plus,

One of the goals for a club project is
to keep the price to a minimum. Bob
sure did. The final anie came to $8.00
per keyer. A few changes were made to
coincide with the junk box contents,
too. A true afficionado fits his project
to what is available rather than what is
designated in the schematic.

Bases and cabinets presented an ob-
stacle. Commercial boxes add to the
cost. After some searching, Bob fell heir
to some aluminum gutter scrap which
could be formed into cases. Bases were
not so easy to come by, For a good
keyer a heavy base was essential. With

* 10 Williamsburg North, Colts Neck, NJ 07722
' Two-Tone Burst Generator, 08T, Aug. 1971.

scrap metal at an all time high, 24 bases
were a problem.

Buus came up with the idea of
forming his scrap aluminum into flat
boxes or trays which could be filled
with plaster of paris. This filled the bill,
but it takes a lot of speed and skill to
work plaster of paris before it hardens.
WB2B8Y suggested the addition of vine-
gar to extend the working time. By the
time 24 bases were fashioned Bob was
quite an expert.

Circuit boards had to be laid out and
drilled. Panels, keys, pivots, eic, etc, had
to be sawed out, tapped, drilled, and
fitted. Nuts had been embedded into the
plaster so they became part of the base.
This took care of the cover tor the keyer
as well as rubber feet to add stability.

Then came the drawing of schemaiic
and circuit board lay-outs together with
instruction sheets. Bob also designed a
module to test the circuit boards as they
were completed 50 errors could be rem-
edied prior to the assembly stage.

It was truly a remarkable undertak-
ing, and Bob was mighty generous with
his time and fabor. His junkbox also
took quite. a beating but as Bob says,
“That’s ham radio.” All that was needed
by the club members. was a soldering
iron plus a diagonal cutter and a screw
driver. There will be 4 lot of good fists
on the GSARA cw Net thanks to this
club program.

Bob Buus has only one problem.
What can he do for an encore?  [g&—]

WN21Y Z watches as WAQHMY A checks his
board.




Product =Review

The Heath HD-1250 Dip Meter

Amateurs have been wondering for a long
time when and if the Heath Company would
produce a new solidstate dip meter in' kit
form. The long-awaited announcement came
recently, and the HD-1250 brings within
reach of most amateurs, regardless of their
financial means, a compact, snooth-operating
solid-state dip meter. It iz a monument to
miniaturization when compared to their tube
and tunnel-diode models of yvears back, and is
probably the smallest wnit of its kind wn
today’s warket. The point of diminishing
returns arrives when a piece of fest equipment
is too small to be handled comfortably.
Heath's desipn engineer apparently recognized
that axiom, for the dipper is not awkward in
the least to adjust when fests are being made.

The HD-1250 kit took this writer exactly
four hours to assemble and test. In keeping
with the usual Heath practice, all information
given in the constmction booklet is concise
and accurate. Upon completion of the as-
sembly, the dipper was tumned on and it
functioned as stated in the manual, Calibra-
tion took exactly one minute!

The osciflator empioys an npn bipoiar
fransistor. There is wisdom in that choice of
device, despite the “neatness coefficient” of
field-effect transistors. A bipolar transistor is
somewhat less subject to damage from strong
if fields — those which are sometimes present
when fthe wunit is called upon fo serve as a
wavemeter. The 6 to 250-MHz operating
vange of the 1250 makes it a handy piece wf
test gear for most ham shacks,

A dual-gate MOSFET is employed as an rf
amplifier which samples energy from the
ascillator stage, Qutput from the ff amplifier
is supplied to a full-wave hot-carrier diode
rectifier. Dc voltage from the rectifier is used
to deflect a 150-uA meter which registers a
dip when the resonance of the tuned circenit
undei fest is reached. The meter deflects
upward when the dipper is used as a wave-
meter, the rise in meter deflection occurring
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Bchematic diagram of the HD-1250 dipper. The value of the split stator variable capacitar

is unknown.

when the dipper is tuned to the output
frequency of the tuned circuit under test.

A Svolt transistor radio battery is used to
power the dipper. It mounis inside the instru-
ment case. An earphone jack is located on the
end panel, providing a plug-in point for
monitoring the guality of a-m signals.

Two circuit boards are used in the unit,
Qne contains the oscillator circuit and is
mounted directly adjacent to the coil socket
and variable capacitor. Short leads from the
board to the coil jack and variable capacitor
assure minimum unwanfed inductive and ca-
pacitive reactances, either of which can cause
false dips in the oscillator tuning range, The
temaining pc board hosts the meter amplifier
and rectifier circuitry.

Copious amounts of sponge-plastic materi-
al are used in the assembly to keep the
innards snug and to prevent the battery from
tnigrating about in the cabinet, No evidence
of microphonics was noted, owing perhaps to
the po-board construction format and the use
of foam padding

Unique among the features of the
HD-1250 i3 the use of a photto plug on each
prewound plup-in coil. A mating phono jack is
focated on the end of the dipper box
Apparently the mediocre dielectric properties
of the phenolic insulation of the plug and
jack do not impair performance at that
high-impedance point in the cirenit: perfor-
mance is entirely suitable for the application,
High-quality components are used throughaut
the insirument, and most of the components
are American in origin.

Something needs io be said abont the
instruction manual; it contains a delightful

short course on how to use a dip meter. The
beginnet in electronics shouid not find him-
self agonizing over what the many practical
uses are for a dipper — that is, if he takes a
few moments to read the hooklet and study
the numerous illnstrations. The course even
tells how to measure the relative ¢ of a tuned
eireuit!

It should be realized that the dip meter is
not a precision instrument with regard to
reading frequency. However, the HD-1250 is
capable of sufficient accuracy to serve the
needs of most amateurs. One can kecp close
tabs on the actual operating frequency of the
instrument by fistening to the oscillator out-
put on a calibrated receiver. Table I shows
how the Jial calibration reads out in terms of
accuracy atter the unit is calibrated for a
proper dial indication at 7 MHz,

Tuning across each coil range shows little
variation in meter detlection, and there are
very few “blips” (false dips) — no more than
seen on the most expensive of dip meters.
That is a refreshing improvement over the
tbe-tvpe dipper sold some years ago by
Heath. Although the dip in meter reading at
resonance of the circuit under fest is not
magnificent, it is entirely adequate, Even with

tight coupling to the ioad, there is no evi-

dence that the oscillator is about to quit - a
trait that has mot heem common io some
solid-state dippers sold in the past,

Noteworthy about this particular Heath
kit is the fact that a durable plastic instru-
ment case is provided with the package of
parts. Once vompleted, the dipper is pro-
tected from dirt, moisture, and general abuse
by the carrying case. The box has a tray



Table 1
Freq. Dipper Freq. Dial
{meters) MHz} Setting (MHz)
160 1.765 1.80
80 3.450 3.50
40 7.000 7.00
20 14.10 14.00
15 21.00 21.00
10 28.120 28.00
6 52.20 50.00
2 145.00 145.00
1-1/4 240.00 240.00

Table of frequencies versus dial readings after
dipper was calibrated for accuracy of readout
at 7.0 MHz.

which holds the coils,

The HD-1250 seems to be a piece of gear
which should find ftequent application in any
hain shack, laboratory, or antenna test site.
Certainly, if is small enough to carry aloft for
antenna work, and because it needs no ex-
ternal power supply, it should be ideal for
campers, Field Day enthusiasts, and the like.

The instruction book states that calibra-
tion can be varried out with good accuracy by
coupling the dipper to a frequency counter.
The method was tried while using a Heath
&0-MHz counter {model SM-105), but it was
noi possible to obtain enough output from
the dipper to trigger the counter. Perhaps the
method would be satisfactory when employed
with a counter of exceptional sensitivity,
‘Fhree couniers were tried in the ARRL lab.
None could be actnated with the HD-1250
dipper. WICER

Heathkit HD-1250 Dip Meter

Dimensions {(HWD) and Weight: 2 X 2-5/16 X
5-7/8 inches, 2 pounds with case and
coils.

Power Requirements: 9-voit NEDA type 1604
battery,

Tuning range: 1.6 to 250 MHz, oscillator and
wavemeter,

Price class: $G0.

Manufacturer: Heath Company, Benton Har-
hor, MI 49022,

BROADBAND TRANSFORMERS

Communications Powet, Lnc. is manufac-
turing a2 line of wide-band 1f transformers
which are designed especially for solid-state
amplifier applications. The operating range of
the components is 1.8 to 30 MHz. Transfor-
mers are available in power ratings up to 150
watts.

The RF400 is rated at 25 W, RF600 is a
50-W unit, RF800 handles 100 W, and the
RF1000 is capable of passing 150 W, The
turns ratio for each is 1:3, 4, 5, or 6.

All of the transformers ate of the “conven-
tional” design variety. That is, they are not
trunsmission-line transformers. The primary
(low-impedance winding) vonsists of a U-
shaped brass tube which passes through two
tows of ferrite toreids to comprise 4 l-turn
winding. The secondary winding is looped
through the brass tubing, thereby taking
advantage of the high permeability of the core

material. The transformers are designed for
push-pull amplifier circuits. Additional infor-
mation van be obtained from Bob Artigo,
Communications Power, Inc., 2407 Char-
leston Rd., Mountain View, CA 94043,

HIGH-FREQUENCY NPN
TRANSISTOR-ARRAY IC

RCA has released 4 new transistor-array 1C
which shows considerable promise in amateur
radio eircuits. The new 1C, designated
CA3127E, contains five individual npn bi-
polar trampsistors and features a separate sub-
sirate connection. The latter, of course, great-
ly simplifies biasing of the individual transis-
tors.

Of special interest is the f rating of 1000
MHz, Power gain at 100 MHz is 30 dB, and
noise figure at 100 MHz is 3.5 dB. The device
is useful at frequencies up to 500 MHz as a
mixer, rf amplifier, #f amplifier, product
detector, af amplificr, oscillator, combination
mixer/oscillatorjamplifier, and 2 host of other
everyday applications.

The CA3127E is supplied in a 16-lead,
duak-in-line package. Power dissipation tor
any onpe frangistor is 85 mW, and total
package dissipation is 425 mW. Each transis-
tor can handle up to 15 V collector to
emitter, and a collector corrent up to 20 mA.

Further data can be obtained by writing
for Kile No. 662, RCA Solid-State Division,
Box 3200, Sometville, NJ 08876. - WICER

SOLDERLESS BREADBOARD

AP Products, Inc. is offering a neat solder-
legs, plug-in breadboard for experimenters
wito work with solid-state circuits. The unit is
called the ACE and is available in several sizes.
The socket holes will accommodate LSI-size
IP packages as well as standard DIPs. Dis-
crete components with lead diameters up to
032 inch can be used with the board.

Two models of the ACE are in kit form
($18.95 and $24.95) The five assembled
ACEs range from $28.95 to $79.95. Five-way
hinding posts provide access to ground, ex-
ternal power, and signals in and out.

Further information and a catalog can be
obtained from AP Products, Inc., Box 110,
Painesville, OH 44077,

HIGH-POWER UHF/VHF
TRANSISTORS

TRW is producing & new high-power line
of transistors for vhf and wuhf, and the
gomponents ake rated from 15 to 100 watés
ew power. Operating voltage is 28 dc, and alf
of the transistors in the line use diffused-
silicon emitter baflasting and passivated gold
metalization. The ballasting makes the devices
practically immune to damage from high
$WR, and the gold metalization process helps

fo assure reliability and long life. In more
direct terms, the gold process reduces migra-
tion of the internal metals from one part of
the transistor to another. 'Fhe latter is a
common cause of failure in 1f power transis-
tors.

The new tramsistors can be operated Class
A, AB, or C, and are intended primarily for
broadband-amplifier service. All of the transis-
tors are packaged in the strip-line ceramic
format to assure minimal unwanted inductive
reactance.

Part numbers and price for the series are:
PT731 (vhi, 25 W) $13; 18-1006 (vhf, 100 W)
$56; PT9704 (uhf, 30 W) $17.50; J§-2106
(uhf, 100 W) $93.50. The foregoing prices are
for 100-lot purchases. Further data and price
breaks can be obtained from: Sales Mgr.,
TRW RF Semiconductors, 14520 Aviation
Blvd., Lawndale, CA 90260,

ULTRALINEAR MICROWAVE TRAN-
SISTOR

TRW has announced a new line of ultra-
finear fransistors for wse in the microwave
spectrum, Power output is available to 6
watts.

The transistors emplay emitter hallasiing
{SWR protection) and provide a linear gain up
to & dB at the rated frequency. The com-
ponents are designated as the 52064, 53000,
and 54000 series, Typical applications are in
amplifiers for transmitting analog signals and
for oscillator service, Six hermetic package
styles are availuble as options.

CGold meetalization is used in the Fabrica-
tion process to help prevent unwanted metal
migration and to ensure long life and reliabili-
ty. No special precantions are reyuired to
protect the transistors from high ratios of
SWR.

Further information and prices for the 2-
and 4-GHz transistors can be obtained from
TRW RF Semiconductors, 14520 Aviation
Blvd., Lawndale, CA 90260. OET—]
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Strays

7 When Wallaceburg, Ontario, Canada, cele-
brated its 100th birthday with a parade, area
hams set up base station CJ3DTR in the town
police station along with 7 mobiles slong the
?arade route, The mobiles were used by St.
ohn's ambulance attendants as their hase of
operations. Favorable comments were made
on the operations by Police Chief Ross
Cushman. Standing (l-r) VE3IRWT, CI3BSM,
WBSOE, WSOHS, VE3IFVT, VE3HAY. Kneel-
ing age: CJBE% . VE3BIG, VE3FAM, and
mobile in ear, VE3CMC.

Left photo:
proclamation to ARRE director W1HHR while Pioneer Valley Repeater Association
president KIKTB locks on. The November 1 and 2 dates coincided with the ARRL New
England Division Convention in Hartford. Right photo: Governor Grasso, at the main
apetating position at W1AW, sends greetings to amateurs via Oscar 8, Thereafter,
Gavernor Grasso took time to make a numbaér of contacts with other stations via Oscar,

< To honor the 1976 Summer Olympics, a
certificate will be awarded to licensed ama-
teurs who comply with the following require-
ments:

1. Canadian amateurs must work 10
Montreal Island stations. (Montreal Jsland
amatewrs must work 20 Montreal Island
stations - vhffuhf repeater contacts disal-
fowed).

2. Foreign amateurs must
Montreal Island stations,

3. Contacts must be made betwesn Au-
gust 1, 1975, and July 31, 1976. Any Mode.

4, Send §1.00 or 5 IRCs and a copy of
your fog containing: date, time, station
worked and operator, mode, frequency, re-
ceived signal report, sent signal report. No
QSLs required.

5. Bend applications te: Secretary, West
minster Amateur Radio School, Box 323,
Montreal Int’l Airport A.M.F,, ﬂQ, Canada.

work 3§

Connecticut Governor Ella Grasso presents Amateur Radio Weekend

® Contacting 10 different members of the
NCDXA who will be using special call signs
during the 1976 bicentennial year will make
any licensed radio amateur in the world
eligible for the National Capitol DX Associa-
tion U.S5.A. Bicentennial Award. Award infor-
mation and conditions;

1. Two way (50 with ten different
NCDXA members using special call signs
during 1976.

2. Any band or any mode from 1.8 Miz
to 29.7 MHz may be used.

3. No endorsements for band or mode or
for more than ten.

4. Send log information. No QSLs re-
quired.

3. Award fees: U.S, stations 50c, DX free.

&. Send all a;wlicatim_ls to NCDXA
Awards Manager, 40QAW, HRaymond E.
Spence, 10013 Coach Road, Vienna, VA

22180 U.8.A.
7. NCDXA Members: AC3IAFM,

AC3AFR, AC3AYZD, AC3BOV, AC3BWE
ADSCHF, AC3COR, AC3CRE, AC3DBT,
AC3EZT, AA3HRY, ACIKA AA3KSQ,
AA3ZMBO, GASNHG, AA3INGS, AC3NL,
AC3QW, AC3RX, AC3S8W, AD3EH,
AC3ZNH, AD3IZAW, AC3IZSR, ADACKE,
AD4CTY, ADADXO, AD2EBY, ADAEK]
AD4GKD, AC4IDG, ACAKFC, AD4KOR
ADIOMR, AC4QAW, ACAUME, ACAWIF
ADAWVT, ACAWWG, ACADPS, AAGHPF,

ABIEXK, ACZGHK, ACOSZR,

Feedback

& Credit for the information contained in the
KIASL(8 Hint and Kink in ST for Septem-
ber, 1975, should be given to Marvin Vandor
Kooi, “Cuarrent-Sharing Design Boosts Regu-
fator Output,” Electronies, ﬁnarch 9, 19%,
page 83,

@ The Chishoim Trail Amateur Radio Club,
hl-lci; Duncan, OK, is again an ARRL affiliated
club,

Silent Reps

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

WALCNQ, Robert E, Morrissey, Dedham, MA
WA}%{GIA. Hervey B. Varney, E. Rochester,
H

WI10TZ, Samuel 1), Shon, Braintree, MA
K1WSP, Charles Capone., Northfield Falls, VT
W2BUH, John Kaminsky, Binghamton, NY
WAZLRW, Londa B, Shultz, Scotia, NY
W2DJU, Albert H, Stiles, Browns Mills, NJ
‘W2FEE, Herschel B. Martin, Medford, NJ
W2GFZ, M. Kenneth Kruger, Hasbrouck
Heights, NJ )
K2IF, Arthur A. Johnson, Glens Falls, NY
K2KKH, Robert W, Deir, Mt Vision, NY
W2LNI, Barry Gensler, New York, NY
KIBUG/WI1AFU, Russeil E. Bassett,
Waynesboro, PA
W3DCY, Ferdinand, Lambour, Nicktown, PA
WAJIETM, Jean M. Sturgis, Sinking

Sgring. PA A

W3FP, Frank K, Whittam, Silver Spring , MD
W3IEV, John J. Dwyer, Eddington, PA
W3MBB, R. George Haves, Altoona, PA
K30DA, John A, McGinty, Drexel Hill, PA
K35IQ, Samuel Snowiss, Hollidaysburg, PA
WN }_:;];‘(NS, Willlam B. Marshman, Hallstead,

K4HS, Charles R. Drescher, Sarasota, FL
WAKAM, Leslie K. Adams, Lexington, KY
W4 CL, Clifford L. Lougee, Boca

Raton. FL
WA4KQS, Harold L. Finch, Treasure

Island, FL
W4¥£&'M. Knnd J. Knudsen, Daytona Beach,

K4IXSLU, H. E. Alsbrooks, Jr., Russellville,

W40OKD, Vernon F. Lowndes, Riverdale, GA
K4PI, Franklin Atlee, St. Petershucg

Beach, FL.
WAWFW, Billv R, Sams, Knoxville, TN
W4Z1Y, Joe A. Terry, Athens, AL
WSBTY, Robert ). Candler, Coleman, TX
WSEEL, Woods D. Johnson, Midwest

City, OK
KSHQE, b'red 1. Woolard, Ir., Sayre, QK
WSIXT, Chester E. Ballard, Conroe, TX
KSKXY, Carl C, Wartes, Southland, TX
KSLMF, Arthur D, Holmes, T'ulsa, OK
WASMZL, Herbert W. Lennie, Wimbetley, TX
WSQAY, John F. Ocmiston, Jr.,

klahoma City, OK

WaBLC, Carlefon W. Campbelt, Crescent

City, CA
KeDX, Corwin R. Heary, Alamo, CA
WeFKG, Weldon G. Drew, Santa Cruz, CA
W6KIT, Carl H. Herrin, Pasadena, CA
WeKORB, William 8, Cobb, San Maria, CA
W6KYG/WTBZS, Charles H. “Herb”

Richards, Anacortes, WA
W B(G}AGI\&1 Mike Q. Severe, Borrego Springs,

WeNZP, BEvelyn E. Scott, Long Beach, CA
WSRUC, Elston L. Price, Long Beach, CA
W6TSN, Raymond Worsham, Culver City, CA
W6ZCN, Lawrence J. Wren, Inglewood, CA
WTAEY, Jack V. Nicholas, Portland, OR
WISKP, Dimitri Roulias, Reno, NV

K8CGO, Letand W. Tupper, Montrose, MI

KSDAT, Willlam Alberts, Northville, MI
WSFCC, Harold G, Nixon, Columbus, OH
WSFGL, Carl L. Worrick, Trenton, MI
WSHLX, Cecil K. Barnes, West Salem, OH
WRBSIHS, Lloyd H. Leach, Moundsville, WV
KBKRE, Robert A. Figher, Tiffin, OH
WSIE)F{}}, Stanley R. Rice, Springfield,

KBLSG, Dr. Hoger W. DeBusk, Grosse
Pointe Farms, M1

WASNUH, William 5. Beam, Mansfield, OH

WBVTY, Raymond C, Reiser, Cleveland, OH

WoCRG, Bernard E. Philippsen, Milwzukee,
WI

WoDZB, Francis K. Mansfield, Bellwood, IL
WoGHA, Carl J, Wampole, Anderson, IN
WOHIQ, Lewis W. **Mickey” Dixon,
Indianapolis, IN
W9HNL, Howard ®. Gibson, Centralia, IL
K9LZG, Robert G. Mitchell, Fountain
City, IN
WoOMVI, Alfred (3, Geis, Niles, iL
WIRGY, Thomas G. Conner, Lafayette, IN
WOVCF, Jack E, Rifey, Alexandria, IN
KGFOW, Clarence W. Elwell, Duluth, MN
WOMBE, Hugo R. Klug, Fenton, MO
WOUUA, Cecil ¥, Hays, Kansac City, MO
WOWOB, Vernon E. Snider, Colby, K8
W@YPG, Arthur F, Myers, Omgha, NE
VEI1PL, Roger T. Erskine, Bathurst, NB
VE3EWT, Art E. Thomas, Peterborough, ON
Ex-VEGCN, Gerald Q. Kincaid, Calgary, AB
ZL.?QNZK, M. C. Robinson, Christchurch,

40 08T



Propagation---
Past and Prospecis

Believing, with philosophers, that to
plan for the future we must first know
the past, we look at solar and propaga-
tion data for the last two vears before
trying to assess our prospects for 1976.
Whatever we think of the last days of
Cycie 20, we know the cutrent period to
be the best-documented sotar minimum
ever. BEnough has been learned about
making use of the low-activity years so
that some of us -~ in the midst of
communications blackouts that can ac-
companty the DX goodies of peak vears
- may someday look back on the quiet
middle “70s as the “good old days.”
Have we hit bottom? When will
things get better? The answers depend
on whose data you’re looking at. Solar
radiation is a complex phenomenon
with ramifications far beyond any num-
ber that can he correlated with propaga-
tion conditions. For some reasons why
this is so, see interesting new ideas in the
“Solar System lssue” of Scientific

Fig. 1 — Solar flux data for 1974 and 1975,

American.'  Amateur viewpoints vary
widely, too. What is good or bad? On
what frequency, in what season, at what
time of day? Over what distance? In
what latitudes? In what directions?
These factors were discussed in some
detail in a recent QST series.”

Solar Flux Record, 1974-75

The 2800-MHz solar flux index pro-
vided hourly by WWV ties in well with
Flayer muf in the north-temperate
zone. (See reference 2.} A statistical
view of the solar flux for the past two
years is given in Fig. 1, which shows
monthly high, low, and average figures,
Yearly summaries are ut the right. Early

! Varker, “The Sun,” Scientific Amertcan,

. September, 1975,

* Tilton, “The DXer’s Crystal Ball,” Q8T
June, Aungust and September, 1975, Issues
still available, 51 per copy. Condensation
in Chapter 19, The Radio Amateur’s
Handbook, 1976 edition.
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1975 shows a steady decline in all
categories, in marked contrast to 1974,
April, 1975, looks like the bottom, in
this context, But June’s minimum of 66
ahd average under 70 may be significant.
Not shown is a unique June feature: a
10-day period when the flux ran very
close to the quiet-sun level. Will there be
more such before the Cycle 21 rise? One
is tempted to say no, but experience
dictates a wait-and-see stance.

Activity from two cycles may com-
plicate the picture. Cycle 20 sunspot
numbers are predicted to decline fur-
ther, but flux levels for July through
November were generally higher than in
the first half of 1975, With several large
spot groups appearing a few days apart,
the solar flux rose from a fafl low of 71,
Oct. 31, to the high 90s, Nov. 17-19,
This brought the [Q-meter band to life
in spectacular fashion Nov. 89 and
14-19. Almost the whole world came
through simuitaneously on 14 MHz Nov,
16, High-latitude propagation was excel-
Ient on 21 several days. Europe and
Africa were worked on 28 from almost
everywhere in the country on the [7th.
Other exceptionally good periods were
observed the [irst week of September
(surprise 10-meter opening to Africa the
6th), Sept. 14-28, Oct. 1-5 and 13.27.
Befow-average conditions prevailed Oct.
6-10, Nov. 2.7, and were expected for
the end of November, as this summary
was being prepared.

Early 19767

The latter halves of September and
October were periods of exceptional
ionospheric calm, with generally good
propagation below about 25 MHz daily.
Such stretches of pood times are unlike-
ly to be duplicated often in the future.
Otherwise the periods above, good and
bad, should tum up al roughly 27-day
intervals. The past provides no complete-
map for the future, so frequeat monitor-
ing, as described in reference 2, is
recommended for scheduling operating
time for maximum DX advantage. Close
examination of the sun by the pro-
jection method will also be helpful.

Except for a slight dip around the
winter solstice, no marked change in
overall propagation conditions is ex-
pected in the first quarter of 1976, 1t
should be kept in mind that good
conditions (and bad!) can occur at any
point in the solar cycle. It just may tum
out that “bad™ on 160, 80, or 40 may
be “good” on 10 andfor 6. But good
breaks will do little good on the latter
two bands if too few people are in there
frving. Don’t sell ham radio, and es-
pecialtly the higher frequencies, short in
19761

This is the first of what will probably
be a quarterly series of QST propagation
summaries. Comments and suggestions
welcome. - WIHDQ e
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Aints and Kinks

BUG TO KEYER PADDLE,
BACK TO BUG

Here is an idea for modifying your bug for
use as an electronic keyer paddle. This
modification will atiow vou to change the bug
back and forth between bug and paddle
quickly without much effort.

Remove the weights from the vibrator
arm. Glue a small fiber block from ehind the
dot contact to the vibrator arm. This prevents
the dot contzct spring from operating.
Underneath the base-plate, remove the bus
bar connecting the dash and dot terminals.
Adjust the key arm so that as the dot confact
is inade the vibrator arm touches the damper
assembly. Wiring is straightforward. Reverse
the above procedure to restore the unit to its
original configuration. - Robert Anderson,
WBOFTA

AND

TEST AIDS

Here are a couple of test zids for use
around the shop. Both are constructed of
standard 1/2-inch copper plumbing fittings.
The modified coaxial plug, which slips on or
off the popular SO-239 uhf chassis connector,
is just & standard PL-259 cable plug with the
threaded shell removed. The shell is replaced
with a2 1/2-inch copper pipe coupling.

Construction requires minor modification
of the pipe coupling. As the inside diameter is
slightly larger than the threaded portion of
the PL-259, the end of the coupling should be
“rolled” in by lightly tapping the edge of the
fitting with a hammer while rotating the
coupling until a proper {it is achieved. Then
the coupling should be slotied as shown in the
photograph. After cleaning, assemble the plug
and pogition it, with the cable extending
vertically at the top. It is soldered easily with
the aid of a propane torch and rosin-core
solder. Finally, fit the working end of the
quick connector to an $0-239 connector by
slightly squeezing the copper adjacent to the
slots with a pair of phiers.

The ¢able attachment is conventional,
with the only difference being that the cable
is soldered to the reducing bushing only; then,
the bushing is screwsd into the plug and
srugged down tightly.

The 6-dB hi-band attenuator pad, shown
in the photograph, is constructed from a short
length of |/2-inch copper pipe and two end
caps. BNC connectors are used for
convenience; however, any coakial type of
connector  of small size. would work.
Construction requires the appropriate resistor
values be used. In this case a T pad was used.
tirst, the tesistors are soldered together znd
then to the end of one of the BNC
comnectors. Then the assembly is slid into the
pipe and soldered to the other BNC
connector. It is important to allow just
enough lead length u#t the second end to
facilitate soidering, becanse a necessary
amount of slack is introduced when
telescoping the wunit together. This slack
should be as small as possible. Secure the caps
to the body by drilling 2 small hole and

installing small shest-metal screws. - John
Bipes. KYQX

FILM-CONTAINER BATTERY
HOLDER

An excellent C cell battery holder. which

offers the advantages of being nexpensive us
well as easily attachable and separable, can be
fabricated from  35-mm  plastic  film
containers.  Heavy-duty snap fasteners
attached to hoth ends of the plastic container
provide the terminals for a C cell, when
placed in the battery holder.

Construction is simple, the fasteners
congist of three patts: a ring, socket, and stud.
The ring, after removing any paint, is centerad
and the prongs of the ring are forced through
the plastic container and also through the
piastic cap from the inside. A socket or stud is
then centered on the protruding prongs of the
ring. The entire agsembly is then set againsta
hard surface and the ring is driven home with
a hammer und = short swction of 1/2-inch
dowel rad. The choice of whether to use a
socket- or stud-fastener configuration is left
to the individual, Small pieces of aluminum
foil folded several times and placed in the cap
and cvontaines, flush with the end rings,
provide excellent hattery contact and alse
REIVE #8 SPACETS.

Several of the battery holders may be used
in ¢ombination when needed, and the

required voitage can be obtained by snapping
the appropriate number of holders together,
In addition, the recycled battery holders are
inexpensive, cight of the holders cost a {otal
of fifty-five cents to construct, - Allan Hele,
WASIRS/WBBUZG

SOLDER PLATING - CHEAP!

Many experimenters have told me tha
they are tired of looking at their work sittin;
on ugly old oxidized copper circuit boards
The general comment s, “Sure would be nic
to either tin or silver plate our circuit boards
but who can afford silver powder or .
solder-flow pot?” The solution to thi
problem is simple, One need not look an
further than his soldering iron.

Hand tinning is reaily nothing new; it jus
seems to be one of those things that is no
often passed on to others. Previously, I sen
out all my board work to be tin dipped an
did so at great expense. As the bills mountec
up, b decided it was time fto find a les
expensive solution, The one 1 finally came u
with was hand tinning.

Hand tinning requires only some goo
tosin-core  solder, a flat-tipped Gd-wat
suldering iron, and for best resuits — som
liquid solder flux. Superior No. 30
equivalent will do nicely. The liquid flux aid:
the flow of solder onto the copper.

In the case of double- or single-sidec
boards, apply a generous amount of solde
onto the bourd. Next, hold the circuit boart
upright with some pliers and slowly run th
cxcess  solder off the board with th
soldering-iron tip. Once the excess solder ha
heen removed, the board may be cleaned
Freon TMC or isopropyl alcohol and a smal
brush will do the job.

Small wattage soldering irons should b
used and care should be taken so as not to lif
the copper off the board. The excess solde
may be removed by the same method a
before, ot it can be done more safely by usin
a solder-wick. Remember that on smal
surface areas it is easy to destroy the bonc
hetween cpoxy and copper with foo muc]
heat.

After vou have practiced this a few times
yvor will not only pet more proficient (an:
less destructive), but will probably find way
of improving on this technique to suit you
own needs. — Rick Olsen, WATCNP

BATTERY REPLACEMENT CIRCUK
FOR VTVM

Here is # circuit | used to replace th
battery in my VTVM. I found cnough roor
in my particular VIVM for the five addition:
components by mounting them in hole
drilled in a large, nofoil section of th
printed-circuit hoard. The 6.3 voitg ac
obtained directly from the power supply lin
to the pilot lamp. Although the VTVM ma
have to be recalibrated, this circuit provide
good  regulation and  eliminates th
requirement of replacing batteries. Do ot tr
to use the battery in the VITVM when th
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cireuit has been installed. ~ Pad Atexander
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BATTERY TEST AID

Here s a simple device for use in
measuring 2 battery current drain. It is a pieve
of double-sided pc board tapered at one end,
allowing the board to slide in between' two
batteries {or a battery and its terminal) easﬂy,
for measuring cumrent being drawn by the
equipment in which the battery is employed,
Insert the probe between the batiery or the
batteries, connect a milliameter to' the
terminals on the pe board, turn the device an
and measure the current being drawn. Plug a
battery charger into the equipment and if
current  indication reverses, read the' net

charge. - Ralph H. Janowsky, W2RP0)

EXTRACTION OF HARD-TO-
REACH TUBES

in my Colling 75A3 receiver, one of the
tubes, 1 HBAS (V-5), defies extraction. It is
{ocated where only the tips of the fingers can
touch the top of the tube, und unless one
risks damage to the tube by using a pad type
of instrument reaching to the bottom, re-
moval for testing or teplacement of the tubc:
is virtually impossible,

The problem was solved with the use of air
conditioning “duct’ tape. The tape is made of
heavy cloth 4nd has an adhesive that grips
well to most anything it touches. Cut two
strips of duet tape /4 X 3-inches. Have a
coffee stirrer (wood or plastic) or any stiff
sliver of wood handy. Lower the tape strip
aiongside the tube, leaving enough of the tape
above the top of the tube to allow the ends to
be pressed together. Do this to both sides of
the tube, using the stirrer to pently press the
tape to the sides of the tube. An easy pull on
the strips will release the tube from its socket.
Leave the tape in place on the tube until after
the tube has been replaced in the receiver.
Using the same coffee stirrer, pry the adhesive
away {rom the tube. Althouph this technique
was used on my receiver, it could be applied
to any piece of equipment which uses tubes.
~ Mack 0. Santer, W2ZPW

REPLACE WITH CARE OR
SPURIOUS YOU MIGHT AIR

With many transmitters or transceivers it is
pussible to transmit on spurious freguencies
hecause of improper adjustment of the final-
amplifier tuning or praselector controls. This
past weekend the PA tuning knob fell off my
FPM-300 transmitter. | replaced it while the
rig was properly funed for operation on the
A0-meter band. However, the capacitor ro-
tates a full 360 degrees, and I just happened
to replace the knob (80 degrees from its
proper position! Therefore, although piving a
correct indication for 40 meters, the reference
numbers on the panel were reversed for the
other bands. Setting the control to the “10”
position actually resulted in its being set
correctly for 80 meters, and vice-versa. After
much frustration from being unable to obtain
a2 match to my 80-meter antenna and two
attempts to raise WIAW on 3580 kHg, it
dawned on me — | wasn't transmitting any-
where near 3580 kHz. The signal was proba-
bly outside the amateur bands entirely.

If a plate-tuning capacitor rotates 360
degrees it is very easy fo replace a knob the
wrong way. Also, one should make sure that
the dip in plate ¢oment occurs when this
control is set for the correct band. The results
of little mistakes like these could be disas-
trous. — Stan Gibilisco, WAGOKV

TONE PAD CONNECTION FOR
THE HW-202

A quick glance at the inside of the Heath
HW-202 might give the impression that there
just isn’t enough room to connect the rig up
for Touch Tone use, particularly if 2 tone-
burst encoder has already been installed. [t is
not as hard as it might appear; just follow
these steps, On the transmitter board, locate
connector pins AB, U and AD. These are the
same pins used to connect the HWA-202-2
encoder. Take a length of RG-174/U cable,
solder the inner conductor to pin AB and the
shield to pin U. Take a length of stranded
insulated wire and solder to pin AD. Run
these wires along the edge of the power
amplifier board and pass them through the
slot provided for the de voltage line. Secure
them with a cable clamp fastened to one of
the rear-apron machine screws.

You will find the 11 volis de provided by
pin AD superior to a 9-volt battery and
always “fresh.” Shonld the tone pad load the
microphone input circuit, you should provide
a means for switching the tone pad out of the
circuit when not in use. - 4 B Taylor,
WICWE

SOME FORMULAE FOR CALCULA-
TOR CALCULATIONS

The day may not be {oo distant when
electronic  caiculator manufacturers offer
highly specialized models, For instance, a
hand-held scientific model for the electronics
field that has a built-in DVM and frequency
counter, as well as preprogrammed functions,
Until that dav arrives existing functions and
formulas pertinent to electronics can some-
times be simplified so that most formutas,
carried on a 3-by-3-inch card in the present
day scientific caloulator cuse, can eplace
many of the standard charis and graphs. In
many cases the answers can be found in less
time.

Most engineers and technicians are familiar

with the standard dBm-versus-voltage graph
with curves for the various impedances. These
curves can be reduced to the following formu-
la:

S

*¥0.050 (for 50-ohm systems)
L0735 (for 75-ohm systems)
0.600 (for 600-ohm systems)

On a scientific calculator dBm can he
converted {0 voltage in 10 1o 12 steps,
depending on the model This can usually be
accomplished {faster than interpolating the
value from a chart,

The formula for voltage to dBm conver-
sion is even simpler than formuta i:

dBm = 10 iog [1000 (—EE»)] (D

Again, about the same number of steps are
required,

Formula 1 can be medified dightly to
convert dBm to amperes:

of ()]

#2.0°% (50-ohm systems)
1,337 {75-ohm systems)
1,667 (600-ohm systems)

Many times if is desirable to express two
power levels in percent rather than dB, asin
the case of carrier-to-sideband level. Most
spectrum analyzers have both dB and linear
sales 3o this may be determined readily.
However, certain instruments such as a fre-
guency selective voltmeter may not.

if it is desired to have a signal that is 80%
of another signal (80% inodulated wm for
example) the following formula can be used:

&)

AdB = 20 log 3;,23
AdR = 7.9588 or 8 dB 4

Adjusting for a sideband level 8 dB down
from the carrier level will vield 80% wmodula-
tion, Conversely 4dB can be converted to
percent:

-t [ AdB.
log ( Fi )
Fither formula 4 or 5 can be solved in less
time than it takes to change a spectrum
analyzer from one scale to another.
A standard model calculator can be used

to do logs and antilogs if the machine has xX*
and +/ /¥ functions:

: 7 ['repeat
Log X = /¥ |function| -f % 889 ¢6)
\/ 11 times
conversely:
Log! X = Eﬁg"ﬁ"+ 1J (11 times) N

This method is surprisingly accurate. Granted,
tepeating the function is time vonsuming but
is usually faster then log tables.

These formulas barely scratch the surface
of what these little machines can do. As they
becoms mote sophisticated one may have to
consult a textbook to see what the formula
looks likel — W, P, Dart, WKGU/4  [ET—]
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Some Capacitor Basics

Some-plain horse sense is all a beginner needs when choos-

ing capacitors for his project.

make the task easier.

By Doug DeMaw,” WI1CER

Are vou new to amateur radio? If
the answer is “ves,” it’s reasonable to
assume that you're doing some private
nail biting and fidgeting each time you
try to select the proper capacitor for a
given application. Certainly there are
myrad types of “condensers,” as they
were once called, from which to make a
choice. Each type has its private charae-
teristics and personality, and even
though many kinds can be used to
accomplish one job, others are suitable
for only a specific assignment. A person
who is new to our electronics pastinie
may find himself tottering at the thresh-
old of despondency when he tries to
purchase the correct capacitors for his
first home-construction project, or for
use when he aitempts to repair a piece
of manufactured equipment,

Unfortunately, a booklength narra-
tive would be required to cover com-
pletely the subject of capacitor design,
electrical traits, and practical applica-
tions. A short primer is given here, and
the information provided should help
uniangle the threads of doubt a new
fram may have about choosing and using
the best capacitor for the job at hand.

Understanding the Units

The fundamental unit of capacitance
is the farad. However, the unit is far too
great in magnitude to work with in
electronics, so we have adopted smaller
and more practical units for designating
values of capacitance. We deal primarily
in pul, or microfarads (one-millionth of a
farad) and pF, or picofarads (one-
millionth of a icrofarad). The latter
was once specified as ppt, or micro-
microfarads, for the benefit of those
who may have older textbooks on file.
A present trend in Burope is beginning
io take hold in the USA — one where
the term nF or ngnofarad, is being used.

*Technical Editor, QST.
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A nanofarad is one-billionth (10%) of a
farad.

Voltage Ratings

All fixed-value capacitors are rated
for some maximum value of ac or de
operating voltage. As a general rule an ac
type of capacitor should not be used in
de applications. [t will be noted that
most ac capacitors are nonpolarized.
That is, there are no positive and nega-
tive terminals indicated on the com-
ponent. The maximum operating voltage
of an ac capacitor is expressed in pk-pk
{peak to peak) terms.

Most of the capacitors we use in
amateur work are raied for some maxi-
mam amount of d¢ voltage. This does
not mean we cannot use them in circuits
where ac and dc voltage are hoth pres-
ent, Furthermore, we are able o use
them where only ac or o voltage is
preseni. Ri voltage is, of course, ac
voltage at a high-frequency rate of alter-
nation,

When a de-rated capacitor is used in
a circuit where ac voltage is also present,
the rule is that the pk-pk ac voltage
must nor exceed the rated de amount.
For example, iff a 10-uF filter capacitor
is rated at 250 V de, and if it immediate-
ly follows the rectifier in a power
supply, the dc output from the rectifier
will have some upple (ac) on it. The
pk-pk value of this 120-Hz epergy must
not swing beyond 250 V. This is a rather
obiuse example of the situaiion, und is
used only to illusirate the principle.
Similatly, a derated capacitor may be
used as a bypass in an audio or 1f type
of cireuit, and the pk-pk sine-wave value
must not exceed the de rating. Pk-pk
voltage amouuts present in a circuit can
be measured with a scope or peak-
reading ac voltmeter.

Some beginners are fooled by the
fact that no dc voltage is present in a

The guidelines here should

given circuit -~ just ac or ff voltage
Therefore, they tend to ussume that th
voltage rating of the capacitor is o
minor significance. Not true! If, fo
example, a 250-pF disk ceramic capaci
tor was connected between the input o
4 transmitter pi network and ground
(after the de blocking capacitor}, un:
the disk ceramic unit was rated at 1001
¥ dc the capacitor could go up in smoke
aimost immediately when the transmit
ter was keyed. Why? Because the pk-pk r
voltage present might be several thou
sand volts, the amount depending upo:
the plate impedance and power-outpu
level of the tube in the PA. Of cours
the same situation couid exist at th
output of a pi network, even though th
impedance level would be much lowe
there . . . generally on the order of 5C
or 75 chms.

AC-Current Problems

Few modern capacitors carry ac o
dc current ratings on their bodies. D
current is 4 matter of concem mainl
when feedthrough capacitors are em
ploved. The cross-sectional area of th
*through” conductor must be adequat
for the amount of current flowin
through the capacitor fo preveat ur
wanted heating and voitage drops cause
by /% R losses.

Respective to ac current, the intern:
structure of the capacitor used must b
adequate for the amount of curren
flowing if heating and subsequent dam
age or capacitance-vaiue change are t
be avoided. Knowledge of how a capac
tor is built is helpful in choosing th
proper type tor a job, To illustrate th
foregoing, a disk-ceramic capacitor cor
tains a ceramic disk upon which tw
piates are formed by coating each sid
with silver. Thus, the total conductin
area consisis of two small. thin plate
The ceramic functions as the dielectr



material between the plates, just as air
does between the platés of a variable
capicitor. The amount of current which
can flow through the plates before
excessive heating takes place is limifed
by the size of the plates, Disk ceramic
capacitors dre paor choices for use’in ac
or tf power circuits. In some applica-
tions several disk ceramic capacitors can
be connected in parallel to obtain a
particular value of capacitance (five
A01-uF  units to obtain Q05-uF, for
example) when more current than a
single capacitor can handle must he
accommodated. :

Mica capacitors are more suitable for
circuits in which high values of f
current must flow. Atthough they may
be similar in physical dimensions to a
disk ceramic unit, they contain severa!
plates (alternate thin metai plates and
sheet mica). Therefore, the overall plate
area is considerably greater than that of
4 like-value disk ceramic capacitor. For
this reason the current is not concen-
trafed in a small region, and heating is
greatly reduced or eliminated. The high-
er the impedance of the circuit, the less
will be the heating problem. This is
because the voltage will be high and the
current low (piate blocking capacitor in
a pi network of a transmitler, for
example). For this reason we often use
high-voltage disk-ceramic capacitors be-
tween the tube plate and input to the pi
netwoik, as the impedance on each side
of the capacitor is high. Conversely, i a
high-power transistor amplifier designed
for tf work we experience the opposite
effect. This is because the collector
itnpedance of a power fransistor is very
low, as is the collector tuned circuit, A
single disk cerantic capacitor will not be
acceptable in this application, but sever.
al in parallel might be entirely satisfac-
tory,

Capacitor ¢ :

The Q of a coil or capacitor is its
quality factor. With respect io capaci-
tors, the ¢ is related to the resistance of
the insulating material (dielectric) used
between the plates. The greater: the
inherent resistance, the higher the (2 and
the lower the energy loss. The higher the
operating frequency of a circuit,: the
more significant the matter of @ he-
comes. A poor quality capacitor could
casily destroy the 2 of a tuned circuit,
even it the voil Q was high. The & of a
capacitor ai a given frequency is deter-
mined by many complex structural con-
siderations, and is well beyond the scope
of this article. Generally speaking,’ air-
dielectric capacitors, silver-mica capaci-
tors, and some glass capacitors are high-
2 types. :

Capacitor Stability

it was siated earlier that excessive
internal heating of solid-dielectric_ ca-

. EENIES:

pacitors, such as disk ceramics, is some-
times caused by a superabundance of ac
or tf cutrent flow, Heating - internally
caused or brought on by the external
enviromnent will bring changes in
capacitance. The amount of change is
determined mainly by the kind of ca-
pacitor in use. Ceramic capacitors are
particularly prone to this unwanted mal-
ady. Stability is of the utmost impor-
tance in oscillators, tank circuits, and
filters. Choosing the right capacitor for
the application is mandatory when the
desired performance must be realized, if
We may use a truism.

Ceramic capacitors arent recom-
mended to obtain stable circuits except
where their drift-versus-heat characteris-
tics can be used to advantage (drift
compensation). Magnesium titanate
{positive temperature coefficient) and
calcium titanate (negative temperature
voefficient) are the principal materials
uged in ceramic capacitors. A combina-
tion of the two materials is sometimes
used to provide controfled temperature
coefficients. Disk and tubular ceramics
are mosl often used in compensating
circuits, notably in VFQs,

Since we have learned that of current
causes heating, even though the heat
may be miniscule in amount, the capaci-
tors in an tf ctreuit will change value by
some percentage. Therefore, in critical
circuits it is wise to use several capaci-
tors in parallel to obtain a desired
capacitance value. This will cause the
current to flow through several capaci-

B oMPUTER:

tors, which in turn will greatly minimize
the heating in each unit, leading to
vastly improved stability. Silver micas,
because of the larger plate area, are
better tor use in stable circuits. Most
silver micas are rated for 2 capacitance
change no greater than £5 percent over a
temperature range of .55 to +125 de-
grees ¢ Ordinary ceramic capacitors can
change value as much as £20 perceni
over 4 similar temperature excursion.

An excellent capacitor for use in
stable af and (f circuits is the poly-
styrene type. The capacitance change is
less than 1.3 percent over a temperature
range of 10 to +70 degrees ¢ The
coefficient is negative, Furthermore, this
high-quality capacitor is guite inexpen-
sive and it is suitable for applications
from dc to at least 30 MHz, based on
ARRL laboratory findings. Another ad-
vantage in using polystyrene capacitors
is the immunity they exhibit to humid-
ity offects. They are sealed tightly, and
contain aluminum foil plates to which
polystyrene dielectric material is fused,
bolstering the humidity-barrier effect,

Inductance Problems

A serious problem can arise at high
frequency and above when using capaci-
tors that present unwanted inductance.
This condition can result from the pig-
tail lengths and the internal structure of
the component being used. Ideully, a vhf
or uhf capacitor should exhibit no in-
ductance when placed in the circuit:
therefore, it would have no pigtails, and

January 1876 a5



the terminals and capacitor plates woulid
be wide conducting strips. Inductive
reactances are introduced by long leads,
which in tumn make impedance matching
and effective bypassing and coupling
extremely difficult.

Some builders try to preserve the
capacitors and resisiors for use in 2
succeeding project. They do this by not
snipping off the capacitor pigtails, In
many instances the long leads will pre-
vent an of circuit from working proper-
ly, it at all. Furthermore, the long leads
in ¢ombination with the capacitance of
the component will establish a resonant
circuit (parallel inductance and capaci-
tance), usually in the vhi or ubf region.
These unwanted resonances can act as
traps in an rf lead, thereby preventing
proper perfarmance. Proof of this con-
dition ¢an be found by shorting together
the leads of a4 ceramic capacitor and
finding the self-resonant frequency with
a dip meter. 1t follows then, that the
component leads should be kept as short
as possible in rf cireuits — coupling or
bypassing applications. Unwanted induc-
tance effects can sometimes be reduced
by placing two or tore capacitors in
parallel to obtain a desired capacitance
value, tor as the unwanted inductances
are placed in parallel the overall induc-
tance becomes less, as is the case when
ome connects resistors in parallel o
veduce the overall resistance amount.

The foregoing problem is especiaily
troublesome in low-impedance circuits
ftransistor f power stagesj, for the
tuned circmits of such amplifiers or
oscillators generally employ coils of very
low inductance, sav, of 0.1 pfl at S0
MHz. The addition of unwanted capaci-
tor inductance can add to the induc-
tance oi the coil and spoil the impe-

Strays -

CANIT BE?
CLUB CLAIMS SENIORITY
i The Radio Club of Tacoma (Washing-
ton) was formally organized on October
{6, 1916,_Are there any challengers to
this group’s claim to be the oldest U.S.
amateur radio club which has been
continuously operaiing undex its original
charter and with the same name? lts
ARRL affiliation dates from August of
1920. All claims, they say, can be
authenticated from their record archives
housed in their club library.

In addition to a well-equipped radio

dance match or tuned-circuit (). More-
over, in push-pull stages where electrical
halance is important, symmetry must be
preserved to assure the desired balance.
Unwanted inductances and capacitances
can be presented by the components
used, and this might make balancing
impossihle.

In circuits where unwanted capacitor
inductances can not be tolerated, the
huilder may choose to employ leadless
chip or mica capacitors. The soldering is
done directly to the capacitor plates.
Leudless capacitors are most applicable
in printed-circuit assemblies where the
pe-board pattern can be designed to
accommodate the leadless capacitor
without a need to add pigtails.

Tubuiar paper and similar capacitors
should not be used in rf circuits. They
have iow {J and are usuaily quite induc-
tive.

High-Capacitance Units

Electrolytic capacitors are available
in @ capacitance range from 1 to
100000 wF or greater, 'They coniain
aluminum-foil plates and utilize 4 paste
type of conducting material as the elec-
tralyte. The paste is often contained in a
special paper which is placed beiween
the capacitor plates. The dielectric ap-
pears as 2 thin insulating fayer caused by
clectro-chemical action when polarizing
dec voltage is applied to the capacitor.
This style ol capacitor permits some
leakape current between its plates, snd
that condition limits the maximum vol-
fage rating to approximately 600. Most
amateurs use “computer-grade electro-
Ilytics”™ today because of their com-
paciness and reliability. They are fre-
quently used in series with one another
to filter high-voltage power supplies of

room, the wholly owned ¢iub house ai
1249 South Washington Street boasts an
antique wireless radio museum, a meet-
ing room, kitchen and a library stocked
with the memoiubilia of the club, Here
amidst its many historical treasures, a
browser can flip through Volume |, No,
| of QST issued in (915, or peruse a
copy of the Pacific Radio News pub-
lished in San Francisco. heralding the
club’s first officers and meeting place.
Via its own printing press, the
Tacoma Radio Club publishes a monthly
newsletter The Loggers Bark, Among its
other activities is sponsorship of the
annual Tacoma Hamiair. At the 1975
affair, the first vice president of ARRL
Vie Clark, W4KFC, made an official
visit. One of the ingredients of the
Tacoma club’s success is the ladies’
Auxitiary to which wives or mothers of

up fo 3000 volts do output. Whes
elecirolytic capacitors are  series
connecied, equalizing resistors of higl
wattage and like value should be place:
in parailel with each capacitor in the
string to prevent damage fo any on
capacitor.

Another popular high-capacitanc:
unit is the tantalum type. One style use:
foil plates made from tantalum, and th
glectrolyte is liquid. A more commor
type today is the tantalum one witl
solid electrolyte. The latter is a semicon
ductor material. Tuntalum capacitors an
available in a range of 0.1 to 330 pF and
at voltage ratings from 6 to 50. The
main feature of interest to amateur
is the small size of these component:
They are well suited to low-voltage
solid-state circuits of the miniature var
ety.

Final Comments

A substantial number of wther
pacitor types is available on the presen
market. They differ mainly from thos
we have just described in their compos
tion and physicai form. Many of ther
follow the classic tubular paper desigr
but use modern plastics as dielectric an
insulating materials. Most of these o
pacitors are iniended for use from ¢
through the audio-frequency range, b
are not suitable for rf applications. As
rule of thumb, an amateur van us
high-quality rf types of capacitors at :
and de, but low-frequency capacito
should not be used in rf circuifs.

A good moral to this story might be
Reep the connecting leads as short ¢
possible, gvoid capacitor heating, ur
chaose the right capacitor for the joi
Finally, watch those voltag
ratings! [EETC

the members automatically helon
Through their efforts, much of th
hetind- the-scene work is accomplishes

Engrossed in conversation at the 1975
Tacoma Hamtair are at ieft, Dr. F. Clifford
Spike, W7 08: center front, Roy J. Devish,
W7AZI; right, Vic Clark, WAKFC: and
center rear, Bill Deatherage, WAYSCN.




Amateur Radio

By Major General Robert E. Sadier®

What does a high-ranking military
cormunicator think about the problems
which confront our hobby? fn his |
address to the ARRL National Con-:
vention, Reston, VA, General Sadler
rouched upon some of the core issues
facing amateur radio roday. The
fullowing are excerpts from his
address.

\Just the other day I met another kind
of “amateur operator” who really left

an impression on me. | was going down-

Route 81 taking my son to college when
this orange streak went by. About 10
minutes later 1 stopped at a gas station
and there was the orange streaki— a
hopped up Torino. | said to the young
driver, T don’t know where you are
going, young man, but you sure seemn to
be in a hurry.” He responded, 1 was
only going 85, but if 1 had my CB I'd be
poing 25 and not worrying zbout it.”
Now, not everybody has this attitude. In
fact, ('Bers have a pretty good image
with the general public because a great
number of them are aiso interested in
public service. But | thought that was
interesting because it reminded me of
the message from the Preﬂdent,. Mr.
Dannals, on the Class B issue in the
March OST.

I'm sure [ dont have to remmd
anyone here that the issue is how some
part of the spectrum between 220 and
225 MHz is going to be used. This has
been of great interest to you and is of
interest to us, too, We have some: svs-
tems operating within this band that are
very important to all of us here. You
know, we don't have many weapon
svstems foday that are vital to. this
country that don't rely heavily on fre-
quency support. But we all need to keep

* Director for Communications-Electronics,
The Joint Chiefs of Staft, Department of
Defense.

in mind that the effective use of the
spectrum is vital to all of us. No one
should bank frequencies and not make
good use of them. None of us draw
interest on that.

Restructuring

There is a tremendous pressure in
our country for personal use of the

radio spectrum. Such a force is certainly -

evidenced by the millions of citizen
band radio enthusiasts. The pressure of
numbers alone is hard to ignore. Today.
there are over 6 miltion CBers and The
Wall Street Journal, Berrons, and Elec-
tronics News all report that manufac-
turers of CB equipment can’t keep up
with the demand. In fact, business is
reported to be so good, it's bad. With
this interest, and pressure to grow, there
immay be well over 10 million in the
citizens band by 1980: and this repre-
sents a voice that will be heard.

Therefore, restruciuring, in whatever
form, should make woom within the
amateur service for a broad spectrum of
individual citizens interested in radio as
a hobby.

It seems to me that you have a
golden opportunity to expand your ex-
cellence and professionalism in a more
broadly based Amateur Radio Service. |
know the position of some is that they
would rather have a small, strong profes-
sional group than a larger group of less
professional members. But, { don’t think
there is anything wrong with a strong
large professional group — it is certainly
good for the country.

There are great opportuniiies here!
While you need the pressure of CB
numbers, the Citizens Radio Service
needs your operational and technical
expertise to solve current CB problems
of overcrowding, spurious radiations,
procedure violations, and others. Mare-
over, they could benefit from your
leadership, your tradition of responsible
actions, and your historv of integrity in
following the rules of radio operation.

We all want the vitizen to be able tc
share spectrum privileges in our demo-
cratic society. We want responsible citi-
zens and a responsible radio service. So

the goal, as I see it, is to foster increased
participation in your hobby without
losing any of the necessary quality
aspects of amateur radio. For example,
the concept of providing a basic class of
amateur license with endorsements for
demonstrated proficiency in more ad-
vanced skills is an ideal way of channel-
ing some of the pressure for spectrum
use,

Ham Training

[ arn, of course, partial to our profes-
sional amateur. [ would be ungratetul if
I weren’t, because you have made. tre-
mendous contributions to the Militarv. I
think one of the most significant ones
you make is through the young people
vou train who eveniually join our ranks.
I have personally noted that many of
our sharpest communicators are ama-
teurs. They are strongly motivated
people who have communications as
both their vocation and avocation, and
they are enthusiasiic and inguisitive
about both of them. So they don't just
wark at their profession on the basis of
a duty day — they go home and con-
tinue communicating and experimenting
and getting sharper in their profession.

| think vou can see why [ appreciate
vour programs. And one of the besi
programs that I know anywhere is vour
use of Oscar in the classroom with
demonstrations by local amateurs. This
program can’t help but attract all of
those who have an aptitude for amateur
radio,

It is a great tribute to amateur radio
that you have the calibre of volunteers
who can design and build satellites that
have the record of success that your
Oscar series has had. It is absolutely
amazing to me that yvou can build one as
complex as Oscar 7 for $60,000. We
could use a little of your budget stretch-
ing techniques in the Military because
we are having a hard time making our
limited budget stretch to do the things
we need to do.

The key to maintaining the strength
and vitality of any organization is its
yvouth. Young people today aren’t as
interesied in tradition as they are in
progress; and there are whole new fields
of interest available today that weren’t
readily available or practical to us. So
there is going to be a lot of competition
for the interest of our vouth, bui all
organizations have the same problems:
and you have a fot going for vou.

You demand discipline, and youth
wants it today.

You ask them to be professionals
and they want to take pride in what
they do. You have an ettective program
in making contact with them ihrough
vour Oscar program; and while you have
tough standards, you are willing to work
with them and show them the way, and
they appreciate that. HEF—]
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1975- A Year of Waiting

A personal overview of what happened, and did not happen, ir
Amateur Radio and the American Radio Relay league in 197¢

By Charles Harris,” WB2CHO

Waiting for another sunspot, even a

tittle one . . . Waiting for a license
enewal to be processed . . . Waiting for
C'ongressional action on RFI problems
. . . Waiting for official word on the
Extra Classcall sign docket . . . Waiting
for the band to open . . ., Waiting for
FCC action on amateur restructuring
and Class 'FE OB . . . Waiting for the
chance to finally work an AC3- in
Pennsylvania . . . Waiting for the local
repeater to receive its WR call . . .
Waiting . . .

A lot of good ideas, plenty of fruit-
ful discussion, extensive research and
preparation on the part of amateurs,
contrasted with little action in govern-
ment circles — that was the theine of the
year 1975 in amateur radio.

Much of the ideas, discussion and
preparation concerned the FCC: what
they did and did not do. On the positive
side, 1975 saw amateur licensing fees
- substantially reduced, under pressure
from the Supreme Court, and the citi-
zenship requirement for ham licenses
eliminated. Both moves were welcomed
by the amateur community, but neither
led to a significant increase in the
number of amaieur licensees.

The FCC announced new amateur
hands in the gigaheriz range, including
all frequencies above 300 GHz. The
number of copies the FCC requests in
comments was reduced, and John Johns-
ton, K3BNS, replaced the retiring A.
Prose Walker, W4ABW, as head of the
.éénéteur and Citizens Division of the

Only a couple of PCC actions in
1975 affected more than & minuie frac-
tion of amateurs, however. Bicentennial
call signs were announced, and for once
WAs and WBs gof the betier deal,
dropping a mere “dah”™ in the new year,
Their previously-licensed compatriots are
faced with a more radical change, from
K to AD, W to AC. The operation will
be a great boon for prefix hunters, and a
hig headache for QSL bureau workers.

Also of interest to the amateur com-
munity in general, the FCC has begun

¥ Assistant Secretary, AHRL
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the deregulation of the resirictive re-
peater licensing rules, by allowing linked
repeaters, crossbanding and automatic
control. Further moves in this direction
are promised by John Johnston.

Of more interest to many amateurs
was what the FCC did not do in 1975,
The long-awaited Extra Class call sign
docket continues to languish on a Wash-
ington desk. The more recent ARRL
proposals to permit ASCII on amateur
bands and to administer amateur ex-
aminations in Spanish prompted no oi-
ficial action, nor has the Mt. Diablo club
proposal to formalize the procedure for
amateur exams for the deaf been con-
sidered. There was, of course, little time
in 1975 for positive action on these
issues. 19767 We wait . . .

The FCC problem which affected the
most amateurs in 1975 was licensing
delays. An unanticipated explosion in
Citizens Band licenses overwhelmed the
Gettysburg licensing headquarters, creat-
ing the greatest backlog in FCC history.
Hams waited more than four months for
simple renewals and upgrades, and un-
told numbers of Novices lost interest in
amateur radio while waiting for their
WN call. The new post office box for
amateur licenses, Box 1020, reduced the
turnover time to about 7 weeks by the
years end, but hundreds of repeater
applications still await action after six
months. It is well past time for “instant
licensing!™

Amaieur restrucivdng and Class £
€8 continued to be the major topics of
discussion in 1975, as the amateur com-
munity had an unprecedented oppor-
tunity to express its opinion of the
entire licensing system. Manufacturers
and CB groups showed sign of consider-

able restlessness over FCC inaction o
Class E, but amateurs sighed in relief a
the FCC announced it would postpom
decisions on Class E while it considerer
a code-free amateur ticket. CBers ant
amateurs alike continue 10 wait.

But the League did more than wai
during 1975. As soon as the word o
Docket 20282 broke late in 1974, th
January issue of OST was changed t
inciude highlights of the FCC’s dual
ladder concept. {Ever wonder why ou
Managing Editor is losing his hair?) Th
full text of the controversial docket wa
featured in February, followed by ex
tensive coverage of the membershi;
survey and the Board of Directors
deliberations in the March, May, Jul;
and September issues.

And speaking of the survey: it wa
indeed 1 mammoth undertaking, ult
mately involving more than two doze;
of the headquarters personnel. Assistan
Secretaries Dave Sumner, KI1ZND, an
Hal Steinman, K1FHN, and Managin
Editor Bill Dunkerley, WAZ2INB, carrie
much of the headquarters workload, bu
the real heroes of the operation were th
more than 56,000 members who too!
the time and effort to complete an
return  the survey form, many witl
extensive writien comments.

Professional survey-takers wer
amazed at the phenomenal respons
rate, but the League felt it was indice
tive of the keen membership interest i
this allimportant subject. The surve
results were tabulated and analyzed uni
presented, along with the thousands c
individually written comments, to th

IARU FIVE-BANDI
WORKED ALL CONTINENTS
AWARD i




Board for consideration at its sbecial B

May meeting. The decisions made at
that May meeting are a matter of record,
in both the minutes of the meeting and
in the 125-page counter-proposal filed
with the FCC. Now we can only wait
Consideration of Docket 20282 was
not the only League activity in 1975
Indeed, the ARRL moved ahead on a
variety of fronts, to better serve ifs
ever-growing membership. A new direc-
tor-appointed post was established: Pub-
lic Relations Assistant, to disseminate to
the non-amateur public the many posi-
tive aspects of amateur radio, particular-
ly in the area of public service: The
program has met with a great deal of
success, thanks to the leadership of
ARRL’s Public Relations Counsel, Don
Waters. Among the latest products in
the PR line are taped public service
spots for broadcast stations, now avail-
able from headquarters. :
Under the leadership of newly ap-
pointed General Manager Dick Baldwin,
WIRU, (ST has announced  some
changes for the new year. Although
technically part of the 1976 review,
many of the changes should be wel-
comed by our membets, as the larger
size allows us to use larger print and
diagrams. The reason for this radical
departure from 60 years of a smaller
size? Simple economics, as the over
$100,000 saved by changing the size will
allow the League to avoid an increase in
dues in these days of ever-increasing
inflationary pressures. '
Other league activities in the past
year invoived Oscar, RFT, WARC and

7 AniINETON
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DXCC. Oscar 6 celebrated its third
birthday in fine shape, and early in the
fourth vear of operation of this sup-
posedly short-lived satellite, Connecticut
Governor Ella Grasso worked two coun-
tries and a handful of states throngh the
space-borne repeater, from the ARRL
headquarters’ station, WIAW. Oscar 7
entered its second year of operation,
with the 70cm-2m mode B attracting
much of the attention. The non-profit
ARRL Foundation continued its sup-
port of these operational satellites, as
well as the proposed Phase TII series,
planned for future years.

By the vear’s end, more than
$62.000 had been raised to assist this
work and the important Oscar Educa-
tion Program. Have you included this
worthy beneficiary in your will? In
conjunction with the ARRL-NASA
sponsored Oscar Education Program, the
League produced a 2%-minute color
videotape on the satellites and their use
in the classroom. This tape, Oscar and
the Ham, is available through headquar-
ters. Also in the Oscar fleld in 1975,
Richard L. Daniels, WA4DGU, received
the coveted Space-Ship Earth award
from NASA, for his work in the Oscar
Education Program.

Getting back down io earth, RFI
continued to plague many amateurs, and
the League continued its efforts to
alleviate this troublesome problem. The
ARRL RFI Task Group met in March,
under the direction of Task Group
Chairman and ARRL Vice President Vic
Clark, W4KFC. Through the efforts of
this commitiee, the ARRL completeiy
updated its RFI package and, mare
important, a bill has been introduced in
Congress to eliminate many of the easily

avoidable interference problems. Con-
gressman Vanik of Ohio introduced the
bill, now known as HR 7052, in May,
and hearings are scheduled soon. Write
your congresstan now, urging his sup-
port of this measure..

On the international scene, the forth-
coming World Administrative Radio
Conference in 1979 was the topic of
major interest. JARU Regions [ and ITI
both held conferences in the spring of
1975, in Hong Kong dnd Warsaw. IARU
President Noel Eaton, VE3CJ, attended
the two conferences, where plans for
WARC preparation were discussed. ITU
Secretary-General M. Mili highlighted
the Warsaw conference, with an address
on the 50th anniversary of the founding
of the JARU. A Region II conference
has been scheduled for this spring in
Miami, as the U.S. Amateur Working
Group for WARC, headed by A. Prose
Walker, continues its extensive prepara-
tion.

The amateur position at the WARC
will be a unified one, with amateurs
from all parts of the world supporting
requests for the full, unshared use of the
160, 80 and 40 meter bands, a world-
wide band at 220 MHz and new amateur
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frequencies around 10, 18 and 24 MHz.
What will we get? We can only wait, and
continue our groundwork and prepara-
tion.

Also in the international field, the
ieague’s Executive Committee and the
Board of Directors of the Sister Cities
International have approved a coopera-
tive understanding between the two
groups, in an effort to further interna-
tional good will via amateur radio. We
ook torward to a fong and fruitful

: i

. %M RIMENTER
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relationship with Sister Cifles Interna-
tional in future vears.

Also in public service, vhf fm and
repeaters once again demonstrated their
value in emergency communications, as
tornadoes ripped through Alabama, Mis-
sigsippi and Oklahoma early in the year,
The hf bands catried their share of
public service communications in 1975,
as the daytime part of NTS continued
its progress toward official recognition.
A prime example was the assistancé
given the Vietnamese refugee camps
earlier in the vear.

in the miscellaneous department,
MARS joined {ARU in celebrating its
silver anniversary, and the sunspot cycle
bottomed out (hopefully!). DXCC saw a
couple of countries come and go, and
the addition of a new award: CW DXCC,
with ARRL Atlantic Division Vice Di-
rector and W3QSL Bureau Manager
Jesse Bieberman, W3KT, carning the
coveted Number 1, A couple of contest
changes proved popular, as the double
point bonus for ¢cw FD QSOs and low
band/high band categories in the DX
Test pave more siations a crack at
otficial wallpaper.

6BWAC Number | went to JATAD,
a sign of things to come. The code-free
amateur license in Japan has pushed that
country ghead of the U8, in number of
licensed hams. Digital gear becarne the
in thing this past year, forcing those of
us who finally conguered transistors
back to the drawing hoard. ARRL7s

| (eumican

Instructor Corps gained over 130 El-
iners, but more are needed. The 1975
Handbook sold out, as interest in ama-
teur radio continued ta climh,

Two-meter tm has become so popu-
lar that many areas are seriously over-
crowded with repeaters. We siill have a
iot of available specirum at 220 and 432
MHz, and these bands may be the only
hope far heleaguered frequency voor-
dinators,

As we look back over the year 1975,
we seée mainly preparation: preparation
for the WARC, far the hearings on HR
7052, for the comments on 20282,
preparation for the futnre of amateur
radio. 1975 will not be remembered as a
tuming point in ham radio, but it may
very well have heen, as the work done
by the ARRL, its members, and ama-
teurs throughout the world during this
past year will have protound effects on
the structure of amateur radio in the
future. But for now we must wait, and
wait . . . [FEE]




Correspondence

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

QUE?

o In keeping with the ‘'in thing’™ these days,
which is changing long descriptive names far
scientific terms into short, non-descriptive
anes, L offer the following:

If cvcles-per-second is now Hertz and
centigrade is now Celsius, what about a
couple other well understood words, such as
frequency and wavelength? The jatéer particu-
iarly makes too much sense, and there are
plenty of worthy radio pioneers whose fami-
les would be honored by making their name 2
household word.

Maxwell for frequency seems a good
choice, as does Marconi for wavelength. Then
we can have phrases hke: **The Marconi for a
Maxwell of 20 MegaHertz is 15 meters.” Qr:
“*The speed of light s eyual to Marcont times
Maxwell.” " The possibilities are ensless.
Chariles J. Harris, WB2CHO, Watertown, CT

QRZ?

1w The article on Interstellar Communication
by WAMR in the August 1975 issue of @ST
suggests a new field for radio amateurs to
explore. Since amateurs have led in the
developing science of electronic communica-
. tion from the days of the spark transmiitesrs
to the Oscar space satellites, this may be the
time for amateurs to seriously consider mal.
ing a contribution to the growing field of
CRETI (Communications with Extraterrestriat
Intelligence). Major national and international
programs to seacch for signals from alien
civilizations are already in progress or in the
planning stage.

An organized amatewr effort similar to
that for Oscar and wesing enuipment of the
type required for moonbounce would make it
possible not only to listen for, but also to
transmit an “interstellar Q" to nearby star
systems. By utilizing transmitters operating at
maximum authorized amateur power, high
pain dish antennas with guided equatorial
mounts, and by connecting a number of
different stations together with common
transmitter keying and using common target
stars, it should be possible to radiate a sizable
signal detectable by any advanced civilization
around a nearby star.

While such s program would require many
years bhefore a reply might be expected, the
chance of success could be quite good if many
advanced fechnical civilizations exist in the
universe., The #ype of message. the proper
frequencies, and other technical data can be
found by study of the numerous reports now
available on the subject of Interstellar Com-
munications, and by monitoring any current
transmissions from major radio abservatories
via high frequency backscatier.

It would be quite an honor when contact
is established someday if amateur radio first
bridged the gap hetween civilizations among
the stars. The universe is listening; let’s
transmit a4 “CO.” James D, Hilman,
W3IVGE, Pittsbuigh, PA

QTR?

o Who started the UTC “improvement.”
which seems to have usurped our good old

GMT? Having introduced it into QST you
appear to have confused yourselves, as the
Iatest issue I have uses both UTC and “77,
which are one and the same.

{ feel it is relevant that here in Britain, the
“home™ of GMT, there has been no mention
of UTC. And perhaps someone can explain
how Universal Coordinated Time comes to be
UrTe, Surely it should be UCT? - Allan
Herridge, G3IDG, Basingstoke, Hampshire,
England.

QST!

t May 1 offer a small criticism to vour fine
publication, Q8T. As one of amateur radio’s
finest public relation tools, 8T could be
discouraging some prospective members from
enteting our ranks by the use of too many
undefined acronyms.

I have always made it a practice of making

my copy of ST available to any and all
arpund our {aboratory in the hopes that
someone will get interested in amateur radio.
The other day 1 spent at least 20 minutes
deciphering way too many acronyms used in
your last issue to a few interested parties. 1
have been licensed For over 25 vears and had
to stop and reafly think to decipher some of
the ones we hams have taken for granted over
the years. To the rew-comer, ham jargon is
not that easy to grasp even without the added
acronym puzzie, I am sure this does a lot to
discourage many in further perusing.

i would like to suggest that the use of
acronyms remain, but they should be defined
the first time, then the acronym bracketed in
each and everv article, cvery month, For
example; i’ an article is written about Earth-
Moon-Earth (EME), it should be written in
this form and fram that point on until the
end of the article, EME should suffice. By the
way, it could have saved me a little embarcass-
meni. - A Lee Hgreocok, Jr. WIANXC,
Springfield, VA

o I just wanted to say that | agree 1009% with
Larey Scheck (WNIWNA)Y of Brooklyn, NY
and Don Allison (WB4Z1U} of Florence, Al,
hoth of whaom had letters in the November
issue of ST complaining that the magazine is
too technical.

{ have heen receiving QST for about a year
now and don’t uwnderstand or like s0 many
complicated articles and diagtams about ad-
vanced equipment and programs, Of course,
some of vour readers ray understand und
enjoy such articles, but how about more
balance in selection. A few more articles for
Novices and beginners, please. Thank you.
eprge T, Van Moomissen, WNZBDEF, Port-
land, OR

&1 | heartily concur with the statements puh-
fished in “Correspondence from Members”
that the articles are tao technical in nature for
the average ham operator to even know what
some of the words mean, vet put the articles
tv good use. | am an Fxira <lass aperator,
have a B.S. in Administration & minored in
Mathematics & van’t begin to comprehend
same of your articles. Perhaps a survey similar
io the one you sent out on FCC restructuring
is in order {0 see just what your membets
want and can read. - W.A. Clepper, Jr,
K3ESV, Shavront, PA.

o I have just read the letter from Mr. Larry
Scheck, WN2ZWNA, in the November 8T.
Why did this man become an amateur? He is
not interested in either the technical aspect or
the operating aspect of the “‘hobby” of
amateur radio.

I can think of many articles that have run
in QST in the past year that have heen
excellent theory articies but still very easily
understood by the average amateur whe got
his license by studying theory and code. Your
“Beginner and Novice” articles have been very
casily understood. Even the more technical
articles like the ones from W2FMI have been
easily understood if vou only read the con-
struction part. At times the theory has been a
littte deep for the beginner but the construe-
tion part was childs play. WICER’s and
WAILNQ's series on transmitter and receiver
design was exceflent. It taught the person whe
knew very little except Ohm’s Law how to
degign. The math in those articles was simple
arithmetic.

To answer Mr, Allison’s letter on contests,
try them, you might like contests. While it is
true that some contesters have been lost from
reality, fuor the most part they are a gteat
group. -~ Charles J. Collingwood, WRBOBUV,
Zionsville, IN

ENTHUSIASM CONTAGIUM

= Enthusiasm is contagious! I know, because
I have secn it spread through our Mammoth
Cave Amateur Radio (Mub like wildfire! This
infections hobby we call amateur radio ofien
lies dormant in the minds and hearis of small,
“olite’” groups of hams who are content with
checking into a MARS net once 1 week. But
not OUR club! Ouwr club is dynamic! 1t is
growing! We are on the move! And all because
a ¢ouple of hams took the time to share their
enthusiasm.

In March of 1974 my son and T and three
others cautiously appealed to the local ham
club president asking for help to get a Novice
ficense. We were not certain what was re-
quired to gel a license, but we were warmly
veceived by the 14 or 15 club members who
were active at that time. They ook us under
their wing and taught us code, theory, operat-
ing procedures, and pride. They gave us all the
help we needed and tempered it with en-
conragement and friendship. But most of all
they gave us enthusiasm.

And now, 19 monthg later, my son Mike
(WN4JZP) is a Novice, Norma (WA4K L) and
Anson (WB4KPY) are C(eenerals, and Bob
(WALKFM) and ! have nur Advanced tickets.
“Fine Business' you say! You bet it is! But
the story doesn’t end here. We have had three
stiecesstut Novice classes since March of '74,
and another is under way at the present time.
We are expecting 35 membhers at our next
ciub meeting. We had to find a larger meeting
place berause we outgrew the oid ons. We
have doubled our active club membership,
and our teenage Novices have organized a ham
radio ¢lub at the high school. We have &
public relations chairman who keeps our
community up-to-date on our public service
activities. Our club meetings include advisor-
ies and training sessions, and we are schedub
ing code practice broadcasis via our repeater
station.

[ am saddened by frequeni testimonials
from peopie that have aot heen able to find
the same help and encouragement that [ have
had. Tou these people 1 offer my apologies for
the inditferent attitude of some amatenurs.
Such hams are a minority. For all across our
country ham clubs like onrs are alive and
vibrant. And wherever apathy gives way to
enthusiasm, amateur radio is alive! — Bemie
Sehwitzgebel, WAASZ0, Glasgow, KY  [05F—]
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Hams at Headquarters

Some cured, some not. Here are a few of the 70-plus faces
and calls you'll meet at 225 Main St., Newington, CT 06111

See you in 767

By Eilen White, W1YL

S e e g




{1) The Maxim Memorial Station in an unusual night shot by visitor W2ABE. {2) Assistant Secretary WB2CHO, left, weleomes Washington visit-
ar WIGVC. (3} Beceptionist, Karen, arranges for your tour guide whife you log in. (4] First stop on the tour is General Manager/QST Editor
W1RU, ex-W1IKE. (5) WILJED s in charge of the Secretarial Department, covering the multitude of membership services. (6} Technical Editor
W1CER, ex-W8HHS, {7) Popular Assistant Technical Editor W1ICP, ex-WOICP discussing repeater frequency coordination with W1NJIM. (8}
W1GQ0, ex-K3UQU, desighing vhf amplifier matching networks for the Handbook. {9} Beginner and Novice Editor WATLNQ. {10} A typical

position for Advertising Manager W1CUT, ex-WETQD. (11} QST Managing Editor WA2INB, ex-KL7E LA, (12} Assistant Communications
Manager WA1STO, ex-WBAFJT. (13] Communications Manager W1NJM, ex-W3AMR.
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15)

(16) ' BT

W2}

{14) Rita WNTWEV edits station activities. {15) Deputy Communications Manager W1YL, ex-W1YYM, WEY ¥, KHEQ, W2RBU, working on
the contest calendar for the year, {16) Senior Ma. staffer Marfon E. Bayrer. (17} Chief Billing Clerk Leitha Phillips. {18) Doreen Cromarty is
in charge of those 100-K pius membership records. She's shown checking a member's master records on microfiche, 19} Cireulation Manager
W1JMY runs the largest Hq. dept. with responsibility encompassing almost all business aspects of the League. Joe's assistant is W1GNC, ex-
WODRE. (20} The model crew of the model station, the W1AW “team’*: (eft to right, Assistant Communications Manager and Station Super-
visor WIWPR, ex-W30DU, WA3JSU {yes, Alan 15 6°6"), and Chris, WB2SEZ, {21) WIWPR punching tape tor both the cw and BTTY WTAW
hylletins. {22} It's tme for a brief adieu for this trip. We hopa you plan a more extended visit to see your home of amateur radio during this

bicentennial year. 73. O57—]
84 0aT=



Heamiest
Celendar

indiana: The Fort Wayne Hamfest is Janu-
ary t8 at Shiloh Hall {1/2 mile wesi of [-3 an
the Carroll Rd), More tables and space than
last year. Flea market, food, drinks. Tickets
$1.50 at door; XYLs, children under |2 free.

Coming
Conventions

ARRL TROPICAL HAMBOREE

January 24-25, 1976, Miami, Florida

Fhe really international hamfest in a genuine-
ly international city. On January 24-25, meet
your island and Latin American DX friends at
the Miami Bayfront Auditorinm, Miami, Flor-
ida, in the only part of the USA — including
most of Florida — with a 99 percent promise
of January tropical sunshine,

Hamboree traditional goodies plus — it’s
traditional! -~ always something new. The
latest from the manufacturers — the not so
late in the giant indoor flea market! At the
ARRL forum, January Board meeting results
will be delivered by President Harry I. Dan-
nals, W2TUK, “Integrated Circuits”™ will be
the topic covered by Technical Assistant
Chuck Watts, WASGVC, of the ARRL head-
quarters siaff. There will be a Bicentennial
80/QSL Contest, sponsored by the City of
Miami, with anmouncement and kick-off by

Strays -

i Not afl amateurs have given in to the parts
procurement nightmare!’ The photograph
shows one man's effort to produce an 80
through 10 meter band-switching ssb trans-
mitter, and a neat job it is af that, The tubes
and components are of surplus origin except
for the McCoy ssh filter and some Milter i-f
cans which the builder, WeSPC, won at a
hamfest. Hand-wound coils are used in the rig,
and judicious swapping with other amateurs
provided additional components used in the
fransmitter, Dan reports that he garnered the
6293s in the PA for 23 cents.each, and his
heterodyne-oscillator orystals were also 25
cents apiece from a surplus dealer.

There must be some kind of moral to this
short story — that those who really want to
construct equipment should exercise patience
and initiative when gathering parts. 1t beats
sitting with folded hands and bewailing the
lack of ready access to brand new com-
ponenis. Incidentafly, W6SPC is not an engi-
neer: his circuit is based on ideas presented in
the Handbook, — WICER

Tables available $1 for 4 feet. Talk-ins on
28/88 and 16/76. For details write: ACARTS,
nc., B, O. Box 342, Fort Wayne, IN 46501,

Michigan: Southfield Amateur Radio
Club’s Swap n’ Shop is January 18, Southfield
High School. Ten Mile and Lahser Rd.,
Southfield. Tickets $1.50. For info write: Mr.
Robert Younkers, 24475 Lahser Rd., South-
field, M1 48075.

Ohio: New day and location Manstield
Mid-Winter Hamfest/Aucéion, Sanday, Febru-
ary | at the Richland Counity Fairgrounds.
Forems, large indoor flea market areas, dis-
plays and auction with easy access from I-71
and US-30. Registration 31.50 in advance; §2

Miami officials. Keep up with the state of the
art at “Skip” Tenney’s renowned micro-
processor setminar (details from Skip at Ham
Rodico magazine). For the lucky, an Atlas
210X, Heath HW104, Heath 2026, and 2n
ICOM 230 plus more. The YL’s list includes a
beantiful dizmond ring!

Registration is $2.00. Hotel data on e
quest by writing to the Dade Radio Club, P.
0. Box 520073, Miami, FL 33152,

January 23-25

ARRL Tropical Hamboree, Miami, Florida
February 13-15

Ftorida State, Orlando, Florida

March 20

Michigan State, Muskegon, Michigan

Aprit 9-11

Southwestern Division, Tucson, Arizona
April 10-11,

North Florida Section, Jacksonville, Floxida
April 25

Delta Division, Jackson, Mississippi

June 5-6,

ARRL Hamfest, Salina, Kansas

June 11-13

Southeastern Division, Atlan{a, Georgia
July 2-4

West Virginia State, Yackson’s Mill,

at the door. Tables for flea market $1 each.
Doors open at & A.M., auction begins at 2. No
commission. Talk-ins 3,972.5 kHz, 146.52
and 34/94. Additional info and advance tic-
kets write: K8JPF, Harry Frietchen, Jr., 120
Homewoad Rd., Mansfield, OH 42905 {419)
529-2801 home, (419) 524-1441 work.
Wisconsint The 4th annual Midwinter
Swapfest of the West Allis Radio Amateur
Club will be Saturday, January 24, starting at
8 A.M. at the Wankesiia County Expo Center,
Directions: 1-94 to Waukesha Ca. F, south to
FT, west to Expo. Talk-in uvn 146,52 MH=,
Tickets $1.50 advanced, $2.00 at door. (Deal-
ers - advanced registration only.) Write:
WARAC, Box 1072, Milwaukee, WI. 53201.

West Vizginia

July 9-10

Central Division, Milwaukee, Wisconsin
July 16-18

ARRL National, Denver, Colorado
July 24-25

Atlantic Division, Philadelphia,
Pennsylvania

August 7-8
ARRL Hamfest, Concordia, Kansas

September 3-5

Canadian Division, Halifax, Nova Scotia
September 3-5

Pacific Division, San Jose, California
September 10-12

New England Division, Boston, Massachusetts

Octobex 8-10
Midwest Division, Omaha, Nebraska

November 6-7
South Florida Section, Clearwater, Florida

November 13-14
Hudson Division, McAfee, New Jersey

NOTE: Sponsors of large ham gatherings
should check with League Headquarters for
an advisory on possible date conflicts before
contracting for meeting space, Dates may be
recorded at ARRL Hg. for up to two years in
advance.

STOLEN EQUIPMENT

@ Theft from truck on Nov, 13 in Fresno,
CA, Clege FM-27B, Serial No, 27043-1623.
Edward grehn, WAGUIO, 38609 Rd. 601,
Ahwahnee, CA 93601,

o Standard 826MA, Serial No. 108185, was
stolen from parked car in Pasadena, CA. Gary
Taegers, WB6WDV, 870 E, Alameda St
Altadena, CA.

1 Drake Ml-11 two-mefer, Serial No. 20445,
taken ttom car on Oct. 20 in Miramar, FL.
Contact Miramar Police Dept, case No.
75-10-819,

i Simpson ““Model A,” Seriat No, 44475, 1.,
Fred Towers, I, WB4KXS, 2233 Poates
Dirive, Richmond, VA 23228,

o Clege FM-27B, Serial No. 270%2-473 was
stolen from  piclk-up truck. Wallace Blake,
WI0EV, 758 Great Hill Rd., East Hartford, CT
06108,

u Regency Model HR2ZMS Transcan, Serial
No. 11-01590 was stolen evening of SHept. 25
from auto. Jerry Haberer, WAGWSY, 7165
Tilden Ave., Colorado Springs, CO 80911,

0 Beltek Model W5570, Serial No. 010124,
Stolen on Aug. 5 from car. Ronald Ridenour,
WGUNEK, 8700 Richard Road, lenver, O
B0229.

€ Swan 240, Serial No. 297228, was stolen
gept. 20 from auto, Elwood H. Robinson,
WBRSCUT, 124 North Broadway, Kl Dorado,
AR 71730.
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| Wish | Had Known

Are nerves a hurdle you wrestle with before an exam?
Here's how to soothe them.

By Edward J. Durnall,™ K1BYE

With all due credit to the ARRL

License Manual, ARRL Haendbook, Un-
derstanding Amateur Radio, 4 Course in
Radio Fundamentals and a host of other
publications which [ found to he of
great value in my efforts to move from 2
Conditional to an Advanced license,
there still remained a considerable num-
ber of unexpected problems which I
encountered when 1 entered the FCC
¢xamination room on the second floor
of the Portland, Maine, Post Office one
snowy day in early April. The following
comments are offered in the spirit of
helpful suggestions which may or may
not apply to other individuals or other
festing situations.

Plan to arrve early. Several appli-
canis arrived late due to road coundi-
tions, getting lost, parking problems, or
plain misjudgment of {ravel time re-
yuirements, Consequently they entered

the examination room with at least one.

strike against them. They were emotion-
ally and physically upset. '

Bring several sharpened pencils (but
not too sharp) with fairly soft lead
{approximately No.2 hardness} which
will take well on the standard IBM
answer sheets and will ba casy for the
examiner to read. }f the pencils do not
have erasers, bring one or more separate
erasers with you. Bring one or two pens
with blue ur black ink — not green, red,
or some exotic color.

if vou have been practicing cw with
headphones or with the speaker within a
few feet of your ears, vou may be in for
a shock. The vode machine for this
particular examination was as much as
30 feet distant from some of the appli-
cants and had a most vopleasant tone,
Considering this situation, a prospective
examinee might well wish to practice
copylng cw from a speaker located
across the room with the BFO set at
what you consider to be an unpleasant
tone. The code test itsell’ consisted of
five minutes of straight copy liberally

"Univ, of N. Hampshire, Div. of Cont. Edu-
cation, & (rarfison Awe,, Durham, NH
03824,
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interspersed with commas, periods,
slant/bars, numerals and — the one thing
I did not remember hearing on W1AW —
question marks. Furthermore, the nu-
merals did not follow the WIAW cade-
practice pattern; that is, lists of amaieur
calls followed by a series of digits. You
must aitain perfect copy for any one
minute period within the five-minute
test. Don’t give up and don’t go back to
make 4 correction or fill in while at the
same time aftempting to keep up with
the sending. However, as vou will prob-
ably not have any time al the comple-
tion of the code lest to make correc-
tions or flildns, you might want to
consider using the last half-minute of
the five for this purpose. If you intend
to tollow this procedure be sure to bring
a waich with a second hand or a stop
watch (preferred) so you can time your-
selt' as you take the test.

You may find that the Exira Class
code test (20 wpm) will be given first, as
our examiner explained that this pro-
¢edure had been adopted to help both
the applicant for the Exira Class and
others. Lt the slower test (13 wpm) were
given first, the 20 wpm would seem
extremely fast to the Extra Class group
and would noi particularly help the
General or Advanced applicants. By
administering the faster test first, the 13
wpm wouid seem slow by comparison o
those of us taking the General or Ad-
vanced and would not hurt the Extra
Class applicants. The examiner colfected
our ¢code test papers immediately and
scored them while we sat, chewing our
finger nails. The first element of the
written lest was then given to those who
passed this hurdle. As a holder of a
Conditional license, this meant that [
first had to take the written examina-
tion for the General before 1 could
proceed to the Advanced. Of course, if
vou already hold the General or Ad-
vanced, you would skip this step and
move directly to the appropriate ex-
amination. The examiner supplied
scratch paper which had to be turned in
with the answer sheet at the end of the
examination. Several of my iellow appli-

cants brought hand-held caiculators
(battery operated) with them which
they were permitied to use, but 1 found
the computations such that only arith-
metic and very elementary algebra were
required.

The written cxamination for the
Ceneral Heense vconsisted of 50 muiti-
ple-cholce yuestions in a fest booklet
with answers to be recorded on a sepa-
rate IBM answer sheet., The guestions
themselves were remarkably similar to
those in the ARRL License Manual
although frequently puraphrased or put
in the negative rather than the positive.
The biggesi surprise to me was the
number of questions dealing with FCC
reguiations. A thorough siudy of these
regulations dealing with amateur radio is

As a psychologist with a professional
interest in fesfing, ! was aware of the
fact that 1 shouid answer all questions
even if | had to resort to guessing, as the
FCC scoring procedure counts the total
number of correct answers and does not
adjust the total score for incorrect an-
swers (as is the case in College Board
Examinations and others). Evidently,
my fellow applicants were not aware of
this and several commented after the
examination was over that they had left
one or more questions blank as they had
not been sure of the correct answer,

The examiner uollected the test
booklets, answer sheets and scratch pa-
per on an individual basis as each of the
examinees completed his particular ex-
amination. The answer sheets were then
graded on an individual basis, and each
applicant was told whether he had
passed or failed. Those who had passed
and were not scheduled for further
¢xaminations were then free to leave,
Those of us who passed and were
attempting to obtain a higher class
license, either Advanced andfor Hxtra
Class, were given new fest booklets,
answer sheets and scratch paper covering
the next examination element. In my
case | was given the Advanced test and
proceeded to answer at least ten of the
fifty items before | realized that the



questions on this examination were
numbered from 51 to 100, while T was
filling in the answer sheet from I to 50.
Profit from my mistake; make certain
that the answers to the test items appear
opposife the corresponding numbers on
the answer sheet.

My experience with the Advanced
Class examination followed that of the

General Class examination. The gues-

tions were very similar to those in the
ARRL License Manua{ but again there
were many more specific questions on
regulations than I had expected. The
testing procedures described above were
followed for the Advanced and for those
taking the Extra ('lass.

After what seemed to be an efernity,
although actually only a few minutes,
the examiner indicated that I had passed

the examination and that in dve course
(8 to 9 weeks), I would receive a new
license as an Advanced class licensee
tfrom the FCC in Gettysburg, Pennsyl-
vania.

While the weather was still wet and
cold, as | walked to my car to my eyes
the sun was shining. I was floating on
balmy spring breezes, and I felt like a
kid again. | had passed! [aEF—

Cancelled dueto Lack of Interest

\ﬁu sdy you were going to hold a
Heensing class but no one showed up on
the first night? You had an ad in the
local paper and got some materials from
ARRL Hq. but no one was interested in
leamning the code? What you need is
some bigger and better PR and one
nrime mover. Whai better person to
consult than Bill Welsh, W6DDR?

Bill is a very active member of the
LERC Amateur Radio Club, a part of
the Lockheed Employees’ Recreation
Club in Burbank, California. He has
heen in charge of the club’s many
Heensing classes, sometimes running two
groups at the same time. The Recreation
Club, with its various inember-
nrganizations, holds open house svery

Intraductory pamphlets available from
Hg. the club bulletin, QSLs and certiticates
make a ruce display.

few years and this year about 700
people visited the LERC ARC’s ciub
room. The visitors listened to QS0s,
tried their hand at the code with 3 hand
key and electronic keyer, asked ques-
tions and took home free literature,
Voila! A licensing class — enough people
with a desire io learn to make it ail
worth while. (The club station is also
open every weekday evening, resuiting
in around 2000 curious non-hams plus
1000 interested amateurs which includes
same juicy DX} Pamphlets and books
are part of the display. LERC ARC’s
bulletin is one of these; it relates infor-
mation on when and where the club
meets and in what activities members
can get involved. Check out the bulletin
boards and equipment. They look as if
they’re in just their usual spots, but
what youngster {or anyone) wouldn't
like to get his hands on that equipment
or the tools from the board, for closer
examination,
- Now what? An instructor or two or
three, materials, and enthusiasm are
needed. Instructors — volunteers from
the club roster — can be rounded up to
take turns teaching one or two class
nights, with one person acting as the
overall coordinator. This coordinator
plans how much material to include per
lesson. He can ask the volunteer club
member to read over a specific section
of How fo Become a Radio Amateur
and a chapter from 4 Cowrse in Radio
Fundamentals to brush up on back
ground information, before discussing
capacitors, for instance. Or put to use a
member’s specialty area, such s the guy
who experiments every weeckend with
wire antennas.

Materials are easy. The Gateway Ser-
ies for the students’ textbooks, films
and quizzes, introductory pamphlets for

The card says, ""Try these telegraph keys
if you wish—whether or not you know
code."

the first might, teaching aids, graduation
certificates, and the booklet “Instruc-
tor's Guide to licensing Classes™ are
available from Hq. (The guide, “Licens-
ing Classes™ contains all kinds of ideas
and practical knowledge of use to the
instructor and Bill Welsh was literally
the inspiration for this manual. He was
the 1961 recipient of the Edison Award
for hig work in training amateurs.)

That leaves enthusiasm. Spirited dis-
cussions, not dry, boring lectures, mean
active minds. Active minds are learning
minds. Portray to your club-member
volunteer-instrisciors how great it is to
hear, “Now [ get it!” or, “Yeah, [ see!”

“Conducting a licensing course can
be a very pleasant experience and it
certainly leaves you with a good feeling
when you hear ex-students engaged in
the hobby,” says Bill “Simply prepare
the material, get an interested group
together, and get things rolling. Feel free
to contact W6DDB lor ARRL Hq.| if
you have specific questions regarding
your particular licensing course pro-
gram. Good luck!” —~ WAISTO s
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Fappenings

Lively Elections for ARRL

Spitited electtons for director and vice direc-
tor in seven of the League’s 16 divisions were
conciuded with ballot counting on November
20. The closest race wds in the Delta Division
where Malcolm Keown, WIRUB, edged out
Vice Director John . Sanders, WB4ANX,
%97 votes to 886,

Though the results weren’t as close, much
interest was generated in the Pacific Division
where Gary Stilwell, WoNJU, and Williarn W,
Kitel, WoUF/WATLRU, running as a team for
director and vice director respectively, chal-
lenged incumbents 1. A. Doc Gmelin, W6ZRJ,
and Albert V. Gaetano, WoVZT. Each team
achleved 50% success — WHZRJ heat WeNJU
1574 votes to 1394, to retain his directorship,
while Rl Eitel garnered 18735 votes ypainst
1090 for Al Gaetano!

Another contest with lots of pre-balloting
action was fhat for director in the South-
eastern Division, where the incumbent Vice
Director Ted Wayne, WB4CBP, ran against the
present Director Larry E. Price, W4DQD. The
tally turned aunt to be anything but close:
Larty got 2996 votes, Ted 1113, Lanmy's
informal tunningmate, Ber B Covender,
K4VW, got 2322 votes to 1763 for James A.
Gundry, W4IM, in the vice director contest.

In the Atlantic Division, Harry A,
McCoraghy, W3SW, won 1eelection as direc-
tor with 3404 votes to 1938 for Richard I
Karl, W3IZUH. In the vice director race, Jesse
Bieberman, W3KT, was also reelected, earning
2631 votes against 1427 for David L. Heller,
K3HNP, and 1296 for Harold (. Smith,
WAZKND,

The Dakota Division picked CGarfield A.
Anderson, WPKE, as Its director by 790 votes
to 332 for Benjamin J. Layton, WOUTT. Tod
{Jison, W@IYP, won the vice director contest,
scoring 437 voies to 351 for Edward C, Gray,
WABCPX und 347 for Ermest (. Anderson,
WORRW. Great Lakes Vice Dircctor William
Clarsen, W8IMI, rang up 2186 votes to 1624
for Leonard M. Nathanson, W8RC. Finally, in
the Midwest Division, (Jaire Richard Dyas,
WEJCP, cdged out incumbent Vice Director
Richard W. Pitner, WOFZO), by 1142 to 10935
voies.

To introduce the new people we'll follow
the “rank has its privileges” route and talk

FCC LOOSENS CONTROLS SOME
MORE

You're licensee/trustee of & new repeater
on 220 MHz. "You've got a dozen amateuss to
join you up there, but sometimes the repeater
stays quiet for hours. How can you build up
activity?

One of your controllink operators sud-
denly gets transferred across the country by
his employer. How do you go about replacing

* Aggistant Secretary, ARRL.
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first about the new director, Garfleld A.
Anderson, WOKE, who will represent the
bakota Division for the next two years, Gar is
assistant secretary and assistant ireasurer of
the Northwest Bell Telephone Company. In
1975 he was appointed by Director Shima as
an assistant director and then, when WOPAN
resigned and Tom Knlas, WAGIAW, moved up
to director, Gar was appointed by President
Dannals to the vice director post. Other
credits: past president, Radio Amateur Tele-
typists Saciety; past State Civil Pefense Radio
Officer; member, 3900 Club, Handi-Ham
System, Minnesota CW Net, Ten-Ten Net,
QCWA and the A-1 Operator Club. Gar has
been licensed since 1926, and cazlier held
WODOP. He is 63 years old and makes his
home in Edina, Minnesota.

The vice director working with Gar is Tod
Olson, WOIYP, age 42, of long Lake, Min-
nesota. Tod is vice president for operations of
ARES, Inc., a producer of specialized training
programs. Among the amateur radio posts
he’s held are; assistant director, ARRL Dako-
ta Division, 1969-1971 and 1974-1975; sec-
tion communications manager for Minnesota,
1974-1975; past president, Minnesota Wireless
Association and trustee of WPAA; publisher
and editor, National Contest Journal; past
vice president, Minneapolis Radio Club; ORS,
00, OP5, and A-1 Operator Club. Tod is a
Life Member of ARRL, and has been licensed
since 1952,

Malcolm P. Keown, WSRUB, age 32, of
Vicksburg, Mississippi, was chosen as vice
ditector for the Delta Division, of which he’s
been serving as an assistant director for
1974-1975. He's president of the Vicksburg
Amateur Radio Club and teaches its Novice
class, and aiso currently serves on the ARRL
Comtest Advisorv Commiitee, Other activities
and honors: past president, Red Bank High
Amateur Radie Club, 1971 Distinguished
Service Award, Mississippi Civil Defense
Council; chairman, Delta Division QSO Party.
1970-1975; amateur radio instructor for the
high schools of Madison Parish; and official
observer. Malc operated as K4RIN from 1957
through 1968, and is a Life Member of
ARRL.

The Midwest Division picked Claire

him, on paper as well as in reality?

As of December, there are new answers 1o
these questions, as a result of some additional
deregulation of amateur radio by the Federal
Communications Commission. First was the
Report and Order in Docket 20013, permit-
ting repeaters to have outputs in bands other
than the one the input is on. Thus, it becomes
possible to set wp repeaters so that, for
instance, an amatenr can transmit on 220 and
listen on 146, while another amateur does the
severse. This additional flexibility, requested
by the League in RM-2327, should make it

Conducted By Perry F. Williams,* W1UED

Richard Dyas. WOICP for vice director. The
S54-year-old resident of Lincoln, Nebraska, is &
retired Lieutenant Colanel in the Army. His
ham radio offices include assistant director
for the Midwest Division, 1973-1975; section
communications manager for MNebraska,
1974-1976; director, secretary, past president,
Lincoln Amateur Radio Club; and Army
MARS inembership. First licensed as K5JID
in 1957, Claire is a Charter Life Member of
ARRL.

William W. Eitel, WoUF/WATLRU, age 67,
of Dayton, Nevada, is the Pacific Division’s
choice for vice director. A cofounder and
longtime officer of the Eimac Division, Vari-
an, Bill is fully retired from its management
now, He served as assistant director of the
ARRL Pacific Division from 1971 through
1974, Currently, Bill is chaimman of the
Amateur Satellite Servies Council, chairman
of the Oscar Association and a member of the
FCC’s World Administrative Radio Confer-
ence Preparatory Advisory Committee for
amateur radio. Past honors include the Dis-
tinguished Service Award, USN, and the rank
of fellow in the Institute of Electrical and
Electronic Engineers and in the Radio Club of
America. A Life Member of the League, Bill
has been licensed since 1924,

The Southeastern Division’s new vice di-
rector is Bev B. Cavender, K4VW, of Lake
Placid, Florida. OM Cavender, 41, is president
of both the Cavender Corporation, Realtors,
and of Cavender (Groves, Inc. He is a member
of the Sociedad Tnternational de Radio-
aficionados, Radio Club de Costa Rica, the
Florida DX Club, the Ten Ten Net, Amsat,
QCWA, FOC, the A-1 Operator Ciub, and Life
Member, ARRL. Bov's a past editor of the
Florida DX Report and has held the calls
WEBCKSB, WACKB, TI2ZBEV and ZF1VW since
his first license in 1948, He shares the hobby
with wife Carole, WB4NOQI/ZF1YL.

One race is still undecided: ballots for
Canada will be counted six weeks after the
end of the postal strike. The contest there for
vice director involves William Y. Loucks,
VE3AR, William L. Skidmore, VEJAUI and
Henry W. Thel, VETW]. The directors and
vice directors already elected begin their
terms at noon January 1, 1976 for two years.

easier to establish and populate pew repeaters
in iess-active bands. The same order offers a
new definition of automatic refransmission
and limits its use to remotely controlled
stations, auxiliary links and repeaters. The
new fexts, which became cffective December
1§, follow:

O7.3 Definitions. [v) Automptic retrans-
pussion, Refrangmission of xignals by an
amateur radio station whereby the retransmit-
ting station Is actuated solely by the presence
of a received signal through electrical or
electromechanical means, Le., without any



Hope Cliver, WABAWV , qualified for General
Class at the age of ten! She came along to a
radio ctass at Palm Desert, CA, in which her
parents were enrolled, because sitters were
hard to find. {Mom and dad have their
licenses, too — issued after Hope's — WAGBLB
and WAGBJD!) With Hope at a picnic is
Southwestern Director John Griggs, WKW,

direct, positive action by the comtrol ap-
erator,

97111 Operation of w repeater station.
{e) A repeater starion may concurrently re-
ceive and retransmit amateur rodio signels on
omte or more freguency bands authorized for
repeqter stations, but may not concurrently
retransmit on more than one frequency with-
in the same band except when specifically
approved by the Commission. A repeater
station authorized to operate In conjunction
with one ar more quxiliory link starions for
relaving radio signals, received ot another
location(s], to the repeater station may utilize
iput (receiving) frequencies not available for
repeater stations, provided the input frequen-
cies to the auxiliary link srationfs) are in
frequency  bands authovized to  repegter
stations.

97126 Retrensmitting radio signels. No
amateur radio station, except a properly
licensed repeater station, auxiltory link sta-
tion, or g remotely controlled station may
qutomatically refransmit the radio signais of
other amatewr rvadlo stations. A remotely
controlled station, other than a remotely
controlled repeater station or auxiliory link
station, may retransmit only the radio signals
of auxiliory link srations shown on the station
svsrem network diagram.

Right on its foptsteps came another ac-
tion, effective December 1, transferring infor-
mation reguired of licensees for remoiely
eontrolled stations, including some repeaters,
from filing regulations under Section 97.41 {o
logging rules in Section 97.103. This will
allow a licensee to replace a control station
with another, simply by a log entry and
without notification to the Commission.

Remaotely controlled stations will be able
to “migrate” too. The prohibition on portable
operation of a remotely controlled station
also has been lifted. The texts of these rules
changes were noi available at presz time, so
we'll present them here next month. If yon
need them sooner, send a stamped selt-
addressed envelope with 13 cents postage io
“Remote Control,” ARRL Hgq. One impor-
tant note 1o licenseeg/trustees: Your current
system network diagram and associated infor-
mation, already furnished to ¥CC when vou
applied for remote control privileges, should
now be added to the station log; the rules

apply to existing stations as well as to
applicants.

MT. DIABLO, WE'RE
WITH YOU

In July 1975, the Mt Diablo Amateur
Radio Club of California asked FCC to change
the rtules so that deaf persons could prove
code reception ability with non-aural meth-
ods. (Up to the present, the deaf have had to
seek waiver of the rule requiring them . . .
to receive by ear . ., messages in the
Inteznational Morse Code. . . .” The petition
was designated as RM-2567.

The League now has joined the fight with
“Comments and Supplemental Proposal,”
supporting the original request and adding
another: that alternatives also be supplied for
the language, . to send by hand-key
.. " for those who may lack sufficlent use
of their hands, but can demonstrate sending
ability in other ways.

Our proposal envisions adding to Section
97.29 (¢) these words:

In liew of demonstrating ability ro trans-
nit by key andfor receive by ear, a handi-
capped or disabled applicant wmay utilize such
arher devices andfor methods to demonstrate
a working knowledge of the Internationa!
Morse Code as may be appropriate under the
circumstances.

The League contends that the suggested
language would not coniravene the obvious
intent of Article 41 of the Radio Regulations
adopted by the International Telecommunica-
tion Union, and also that this change is
merely procedural, so FCC does not need to
go through nomnal rulemaking procedures in
order to adopt it, Anyone needing a full copy
of the ARRL filing may send a self-addressed
envelope marked “Deaf™ to ARRL Hq., with
13 cenis postage.

ENVIRONMENTAL ADDENDUM

To the average amateur a “major action’
in eguipping the ham shack is probably
anyihing the ham has to telf the spouse about,
before laying out the money. But to FCC,
considering its obligations under the National
Environmental Policy Act, the only “major
sction™ likely to involve an amateur is the
construction of an anteana support in excess
of 300 feet high. Thirteen months ago FCC
released a Report and Qrder in Docket 19555
placing microwave towers over 100 feet and
antenna supports over 300 feet in the “major
action™ category. A number of organizations
petitioned  for reconsideration, including

>

Popular QST author Jerry Sevick, W2FM|
here accepts the Aprit Cover Plague award for
the article, “instruments and Methods for Use
in Vertical Antennas,” from Stan Zak, K25JO
(left) Hudson Division Directar, while Vice
Director Gearge Diehl, W2{HA, looks an.

Amateur of the Year in the Midwest 1s Lee
Bergen, WBAR, center. Last yvear's title-
holder, Jim McKim, WACY, is at left; Midwest
Directar Paul Grauer, WOF IR at right.

{Photo hy WECHJS)

ARRL which sought to have amateurs elimi-
nated from the environmental rules in toto.
(We were not successful; the Commission
agreed that it was unlikely amatenrs would
erect structures that large, but seid iff we did,
we should meet the same rules as others.)

Majority senfiment did prevail, however,
in that all classes of communications towers
have one common height at which the envi-
ronmental miles apply —~ 300 feet -~ after
December [9, All other antenna structures
(except directional arrays for standard a-m
broadcast stations), microwave or not, zre not
“major actions in accordance with Section
1.1305” of FCC’s rules, and will not require
an environmental impact filing.

Ham radio was prominently displayed at the
Harvest Festival Fair at the Meriden Square
Mall in Connecticut. Here K1EPX tickles
the keyer for WTNRG, the station of the
Meriden Amateur Radio Club, while
WN1VGR, lett, WN1VTQ and WN1VGP
{standing) fallow the proceedings. Attractive
bhackboards displayed League publications
and certificates to a thousand spectators.

NEVADA IS FIRST

The first major hamfest of 1976 is the
occasion for the first Amateur Radio Week of
the year as well. The traditional “SAROC™
affair happens January 811 in Las Vegas, The
"Week,” Jammary 4-§1, involves the rest of
Nevada as well. In his proclamation, Governor
Mike O’Callaghan mentions amateur contribu-
tions to the advancement of the radio art, to
disaster relief, to defense preparedness and
morale of the armed forces and to interna-
tional good will.

The big effort toward amatenr radio week,
pethaps involving half the states, is tradition-
ally the week in June which ends with ARRL
Field Day — for 1976. this is June 20-26,
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international News

Focus on Australia: Novice License
Adopted “Down Under”

More than four vears of study by the Wireless
Institute of Australia and the Postmaster
Ceneral has resuited in the introduction of a
Novice (ass amateur radio license in that
country. The new licenss, which has the
support of the WIA, is being introduced to
enable persons to engage in radio communica-
tion as a hobby on a restricted basis and to
gain the knowledge and experience necessary
to qualify for a normal license. An Amateur
Operator’s Novice Certificate of Proficiency
will be issued to any person, regardless of age,
who passes a relatively simple examination in
radio theory and regulations and a Morse code

HOW WOULD YOU DO ON THE
AUSTRALIAN AMATEUR EXAM?

The ¢examination for the Amateur Opera-
tor’s Certificate of Proficiency in Australia
consists of a Morse code sending and receiving
test at 10 words per minufe and essay exams
on radio theory and regulations, Here's a
sample theory test. Two and one-half hours is
the time allowed for completion; a separate
test on regulations takes 30 minutes. Seven of
the nine questions that follow must be at-
tempted. How do vou think American ama-
teurs would fare?

1) a) Explain the fundamenial difference
hetween frequency modulation and amplitude
madulation.

b) With the aid of a circuit diagram,
explain the theory of operation of the dis-
criminator stage of a receiver suitable for
reception of frequency modulaied signals.

2Y ap Explain the theory of operation of
4 junction type transistor.

) Draw a circuit diagram of a single stage
audio amplifier in which use is made of a

* Assistant Secretary, ARRL.

test at five words per minute. The fee for a
Novice station license is $6.00) Australian per
vear, half the normal rate. The examination
fee is 52,00,

Australian Novices are permitted to oper
ate crystal-controlled transmitters in the
bands 3.325-3.575, 21.125-21,200, and
26.960-27.230 MHz with power up to 10
watts input for CW and double sideband and
30 watts for single-sideband emission. (The
26.960-27.230 MHz band is still allocated to
the Amateur Radio Service in Australia)

There ave two other classes of amateur
license in Australia which are available only to

junction type transistor.

3) a) Explain briefly the theory of radio
transmission via the ionosphere,

b) Discuss the effects on high frequency
transmission of the daily variations of the
ionosphere, the seasonal changes and the
eleven year sunspot cycle,

¢} What is an “lonospheric prediction
chart™?

4) ay Using appropriaie cuives, indicate
the cumment and voltage distribution on a
half-wave transmitting aerial {dipeie).

b) Show whether even or odd quarier
wave sections of resonant feeders are neces-
sary to provide parallel tuning at the trans-
mitter end when the gerjal is to be: (i) current
fad; (i) voltage fed,

5} a) What is the essential difference be-
tween a “Tuned Radio Frequency™ type of
receiver and one of the “Superheterodyne™
type?

b} Explain why an “‘image” signal can
sometimes be received on a Superheterodyne
tvpe. Discuss means of reducing ““image™
effect.

6% ) With the aid of a sketch, describe
the construction and theory of operation of a

Amateur radio’s active program to combat interference from non-arnateur stations 1n our bands
is called the Intruder Watch. Alf Chandler, VIKIEC (1), Australian Coordinator of the 1W, re-
cently visited ARRL/IARU Headquarters and took the opportunity to confer with Hq. staffers
WI1RU and WIUED. Art, WZLH {r}, made the visit possible. {Thanks to Art’s wife Madeline,
W2EEQ, for the photo.)

Conducted By David Sumner,®™ K1ZND

applicants at least 16 years old. Holders of the
Amateur Operator’s Certificate of Proficiency
have full privileges in all amateur hands.
Holders of the Limited Certificate of Pro-
ficiency, which has an identical written test
but no code test, have full amateur privileges
except cw above 32 MHz and are assigned
station call signs with three-ietier suffixes
beginning with the letters ¥ and Z.

At the present time there are approxi-
mately 7.000 licensed amateurs in Australia,
aboat one-third of whom hold the Limited
Certificate of Profigiency, These figures do
not include Novices.

crystal microphone,

b) Listing component values, show by
ineans of a circuit diagram how this type of
microphone is connected to an amplifier.

7) Explain the theory of operation of a
“grid-dip”™ meter. Use diagrams to illustrate
vour answer. Give a practicai example of the
use of such an instrument.

8) a) Show a circuit diagram of the final
f stage of a transmitter using a triode vacuum
tube, and state step by step how you weuld
neutralize it

b) What effects could result from operat-
ing such an amplifier which was not neutral-
ized? Explain,

") Two resistors, R1 and R2, of 20,000
and 10,000 ohms respectively, are connected
in series across a 20 voit dc supply of
negligible impedance. Calculate: (a) the po-
tential difference across each resistor; (b) the
power dissipated by R2; and (¢} the voltage
reading which will be obtained if 2 voltmeter
having an internal resistance of [(0,000 ohms
is connected across R 1.

“IARU NEWS"” BECOMES “INTER-
NATIONAL NEWS”™ WITH QST'S NEW
{ 00K

Fver since the founding of the
International Amateur Radio Union as ama-
teur radio’s worldwide reprasentative in 1925,
QST has heen the official journal of the
Union as well as of the ARRL, For most of
those fifty-pius years, “IARU News™ has been
a regular feature, carrying information on the
activities of the Tnion and its member-
societies (which now number 88).

The Union’s activities have never been
greater, or morte inportant, than they are
right now. We are rapidly approaching the
vear 1979 and a World Administrative Radio
Conference which will compare our needs for
spectrum space to those of dozens of com-
inercial services. Radio amateurs who are
interested in the future of their service will
find more than ever fo inferest them in this
eolumm. It is heped that the new banner will
attract new readers who can thereby become
aware of the great challenges and opportuni-
ties which await us at the end of this decade.



YL News ana Views .

70 Years

Among the many anniversary celebrations
planned this year observing our national
hicentennial will be ote highlighting the 70th
annijvergary of women in radio. in 1906, Anna
Nevins became the first woman to enter this
field of communications, Three years later
YLs in the United States opened the door to
the Amateur Radio Service for all who fol-
lowed.

In the past 70 years the focus of the YL
picture has shifted frorm a national to an

international scope, until today 50,000 YL.

aperators represent 134} countries, worldwide,
Sprouting YL clubs in many countries envour-
age women o become interested in radio and
to find that they are not only welcome but
also are wanted as contacts on the air.
Through individual and club sponsored

PLAN AHEAD — 1976 YL MEETINGS

The major meetings of women in amateur
radio have been announced for the year 1978,
Hosted by the GAYLARCS, the Seventh
International YLRL Convention will be held
in Houston, Texas, at the Holiday lna West,
on June 10-12,

*YL Editor, OST. Please send all news notes
to W3IWRE's home address: 305 N, Lian-
wellyn Ave,, Glenolden, PA 19036,

public services, YLs have built 4 record of
service that parallels the entire amatenr pic-
ture, and through the personal YL. to YL
association are helping to further interna-
tional friendship,

Women have been busy these past 70 years
building a tradition {hat has become a part of
YLRL, YLISSB, JLRL, CLARA, YLRC ltali
ano, and the many local YL clubs., it is a
tradition of commitment — both personal and
public. But most of all by their worldwide
assoctation, women amateur radio operators
are contradicting Rabelais’s statement that
“haif the world does not know how the other
half fives.”

YL News and Views congratulates all
women amateur radio operators on their
special anniversaty yeat,

There will be a YL Forum and Women’s
program at the National ARRL Convention in
Denver in July. Almost every ARRL Division
Convention will schedule a YL program.

TIMOR YL

Teresa Gominho, CRBAL, 15 at present,
Timor’s first and only YL operator, She is the
daughter of CRSAG, Aielu, Portuguese
Timot, YL News and Views thanks PY7YS
for this intormation.

PYAAKL, active NXer, added another couniry to the YL picture when she operated as PY@AKL
in the DXpedition at San Fernando de Naronha last summer, {Photo PY7YS)

N

£

Conducted By Louise Moreau,* W3IWRE

Peagy Wiseman, WBSHFD, active Handi-
capped Net Control Station.

WBSHFD, PEGGY WISEMAN

Pegpy got interested in amateur radio
about three years ago, and in a true do-if-
yourself system, learned code and theury
without attending classes, The results were
Novice in 1972, General in 1973, Advanced
and Extra in 1974,

A member of ARRL, TYLRUN, gnd
Lakeland A.R.C,, she is active in both traffic
handling and Civil Defense operation. Al
though she is not handicapped, she is a
member of the Handicapped Net acting as
NCS one day a week, and assists blind and
handicapped amateurs,

Peggy and the OM, Don, K5CA, conduct
amateur radio classes in their home and their
efforts have resulted in a number of new calls
in their area,

1975 “HOWDY DAYS” RESULTS

YLRL Members: BKSTT, 72; DITUAC,
68, DIITE, 59; DKIHH, 56; WB4PXN, 52;
XI1AMB, 40; KSIKV/S, 34; WABAHU, 32;

DIGEK, 30; WABEBS, 29; FSRC, 21;
WA2NFY, 14; JALAKQ, i3, PAGHIL, 11:
GBLY, 10.

Noo-members: DF25L, 30; WAGBAY /4,
2TIEAWR, 17

1976 YLRL CONTEST CUSTODIAN

Contest logs for DX YL to North Ameri-
can YL Contest in Januaty, and for the
annual YL-OM Contest in  February and
March, should be sent to the 1976 Contest
Custodian, Beth Newlin, WATFFG, 826 W,
Prince Road - 06, Tucson, AZ 85705.

NEW FRENCH YLs

The French publication Ondes Contes:
informations lists two new YL calls: F6DEI,
Marie-Anne Delile, and F6DTY, Mme, Chantal

Prost. [
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FIl Repeater News

FM and Repeater News Goes Monthly

Starting with this issue of QST. FM and
Repeater News will become a monthly fes-
ture, in the past, the main purpose of the
column was to keep the repeater owners and
operators up to date on FCC actions and mule
interpretations. While we still plan to feature
such news, the primary purposs of the col-
umn will be aimed at the repeater users, We
are going to need your help if' the idea is going
to work. {f vou have any news that is of
interest to other fm-ers or repeater users, even
technical tidbits, pass the information along
fo us and we'll try to use the material — and
that includes photographs. Does your repeater
¢lub have any novel features that others might
want to hear about? Let us hear from you!
Now that we've covered the good news, let’s
preach alitfle.

AUTOPATCH ABUSES, OR, WHY
DOES IT HAPPEN ONLY IN
WASHINGTON?

Recently, two FCC offictals (hams) were
demanstrating the use of repeaters to some of
their fellow employees (npt hams}), While the
FCC people were listening, an amateur came
on the repeater, dialed up the autopatch and
got his uffice and secretary. He proceeded to
check with his secretary as to whal messa;
he had received and then left instructions for
some of his other appointmenis! Needless to
say, the FUC personnel who were listening
had some embarassing questions to ask their
two ham fetlow workers.

It cannot be emphasized too strongly that
the use of antopatch for business communica-
tions is stricily against the FCC rules. What is
worge, such violations jeopardize the use of
autopatch for all of us. If you have any
yuestions at all about the legality of a
particular call vou are going fo make on an
autopateh — don’t make it!

BROADCASTING AND 97.113

One more item while we are preaching and
then well quit — violations of 97.113. We
note in some bulleting from repeater councils
that certain repeaters have various methods
for rebroadeasting weather stations. Qur regu-
lations, 97.113 in part, state that “an amateur
station shall not be used to :mgage in any
furm of broadcasting, that is, the dissemina-
tion of radio communications intended o be
received by the public directly or by the
intermediary of relay stations, nor for the
retransmission by automatic means of pro-
grams or signals emanating from any class of
stations other than amatenr.”

This rule is perfectly clear-cut. i means
that we caanot pick up any non-amateur
radio statton and rebroadcast it Some re-
peaters with autopatch can be used to dial up
a telephone message type of weather an-
nouncement, and this s permissible, +HCC
inteeprets its rules to mean that the amateur
must request the phone message but this act is

*VRAC Liaison, ARRL Hg.

62 05T

Conducted By Lew McCay,* W1ICP/WR1ABH

Left photo: K7HEH, KEFPO, K7DLN and W1ICP are shown (from left} at 2 meet in Silver
City, NM last fall. Motarcycle mobile, Z-meter style was the subject of this conversation.

Right photo: This neat layout is WAGICB and repeater, WRSAGT. The location is Eureka
and operation is on 34/94,

implied when the amateur dials up the auto-
patch o asks some other ham on the repeater
to do so.

In our conversations with FCC people,
they stated that as long as the rtule on
rebroadcasting other radio services exists, it
must be observed. However, it was pointed
out by KCC that if good reasuns existed, the
rule could be changed. Frankly, we see no
harm in rebroadcasting a government weather
service station, In fact, In tornado areas it
would be in the public interest to do 5o, What
are  your thoughts? Should the gule be
changed?

CROSSBANDING RESTRICTIONS
REMOVED

On vy [T, 1974, a notice of proposed
rule making was adopted by FCC in response
to an ARRL petition, RM 2327. This was a
petition fo permit crossband operation of
repeaters in repeater bands. The FUC has
acted, with an effective date of Dec. 15,
1975, to delete the restrictions of crassband-
ing of repeaters in repeater bands as per
ARKL’s request. So now we can, crosshancfas
many repexiers lo as many repeater bands as
we wish.

At the same time, FCC defined automatic
retransmissions of amateur signals in 97.3 of
the regulations. Briefly, automatic retransmis-
sion is defined as one that is actuated solely
by the presence of a received signal through
alectrical or electromechanical means and
without any direct or positive action by the
confrol operator.

However, when retransmitting, the band
or frequencies ased must cotrespond to the
operating privileges of all amateurs concerned.
For exampie, one could not refransmit a
Novice to u General Class band.

Also, in the section of rules under pro-
hibited practices FUC has added 97.126. This
states that only certain types of stations may
aufomatically retransmit signais. These are
remotely vcontrolled stations, repeaters, and
auxiliary links, Additionally, remotely con-
trolled stations {remote bases) may only
retransmit signais of their associated stations.
Keep in mind that in all this discussion the
key words are automatic retransmission. This
serves to eliminate the problem whereby a
ham may hold the mike up to a speaker to
retransmit a message for example, to 2 ham
oy another hand.

ARRL NATIONAL FREQUENCY
COORDINATOR PLAN

Probably many repeater users afe not
aware that the frequencies of the repeaters.
they use are assigned by frequency coordinat-
ors, The amateurs who serve as frequency
cuotdinators do s on a voluntary basis
without pay or expenses. There i§5 no “of-
ficial” statos [or these amateurs. [fsually,
they are appointed by repeater ¢ouncils, or
groups of uvlubs and in 2 few cases, “ap-
pointed” by ARRL headguarters simply be-
ca‘t;se no one £lse came forward to take the
job.

Up to this poiné in time, there has been no
serious need for an otficial program. How-
e¢ver, 1t some of the inore populated areas of
the country, we are encountering amateurs
putting repeaters on the air, and ignoring the
advice of frequency coordinators. This can
cause chaos, even to the point of disaster for
repeater operation. Therefore, the ARRL will
sponsar a National Frequency (loordination

an,

The ARRL plan would consist of frequen-
cy coordinators, esch to be designated as an
officizl ARRL coordinator for his area, with
the full support and backing of the plan by
FOC. With both ARRL and FCOC support, the
coordinator would bave the required author-
ity that is necessary to effect workabie
assignments. Because of the responsibility the
coordinator assumes, i would he desirable
that any such appointments have the full
support of state or area councils, and SCMs.
In all likelihood, the majority of the present
coordinators would become official ones.

The primary duty of a frequency coot-
dinator would encompass the issuance of
frequencies. Additionally, the coordinator
would also have the authonty to determine
power fevels that repeaters vould run to
minimize cochannel interterence, for ex-
ample. By the same token, in e&xtfremely
crowded areas, where necessary, the coor-
dinator could determine time sharing ot re-
peater groups, Naturally, the performance and
actions of a coordinator woutid be subject to
periodic review to avoid abuses of the system.

A mailing explaining the proposals has
been made to tnterested parties. These include
all frequency coordinators presently listed in
ARRL Repeater Birectory, plus whatever
counciis and groups we have addresses for, If
you didn’t receive the mailing, we would
appreciate hearing from evordinators and
councils 4s to what areas you administer.
Also, your thoughts and ideas about the plan
would be welcomed. [G&F=]




The World Above 50 MEHzZ

Activity!

A frequent complaint of those who regulasly
inhabit the vhijuhf bands is that activity is far
too low to sustain interest. Except for 2-
meter fm, occupancy of our higher frequency
bands certainly is lower than that on hf
bands. Couple that with normal propagation
conditions, and we have a situation in which
it's 2asy to get the ideq that no one clse is on.
Obviousiv, this is not true. Frequently one
station will call CQ, hear no response, and go
away, Five minutes later, another station may
come on and do the same thing There they
were, like ships that pass in the might, not
knowing of cach other’s presence. Various
schemes have been proposed from time to
fime to counter this problem. One helpful
technique is the use of calling frequencies.
Thus when puttering around the shack, many
fellows inonitor the calling frequency for any
signs of life, On 6-meters, 50,110 15 weil
recognized as the calling frequency fox ssb or
vw. O a-m it’s 50.4; on fm, 30525, inalarge
pari of the country, the Z-mcter ssb and cw
gang use 144.110 with 145.025 us alternate.
Popular with many a-mers iz 145,2, while on
fm 146,52 has pretty wmuch supplanted
146.94 45 the national simplex calling chan-
nel. One item to Keep in mind abont the use
of calling frequencies is that to be of much
use they should be kept clear of Q8Os Once
coptact has been established, OSY to anather
frequency. Unfortunately, this rule is broken
more often than it is observed.

Another technique far heiping vhi stations
et together is the designation of “activity
nights,” In New England, Monday night at
2100 has been designated as the time for
concentrating on meter operation. Although
quite effective, the activity night has a few
tlaws. For one thing, it is very passible to miss

NEWSLETTER IDEAS

Many of the club newsletters often con-
tain soine wnrthwhile ideas and construction
articles. For exaimple Zere BEAT, the organ
of the Hampden County MA Hadin Associs-
tion has had two vhi oviented articlex in
recent dssues, The Fune, 1975, issue currigs an
article on  construction of 4 high power
Z-meter amplifier using 8%74s, The September
msue contains @ piece on improvements that
van be made to the |'R-6, For copies, send an
s.as.e, (2 stamps) to WALTHHN, 71 Endecott
5t Bprngfield, MA. The Yidewater Ssbn
Aeport also has some good tips from Hme to
Hime. One ix a piece entitled “Align Your
Venus.” Another deals with neetralization of
hwran 2508, An sase. to 8Bifl Shaw,
WA4MMP, 2216 Dunbarton Dr., Chesapeake,
VA 23325 will bring you thess, fssue No. 15
of the Rocky Mountain 220-MHz News in-
clhudes information on converting uld 2-meter
commercial fm eguipmeni to 220. The s.a..e.
in this case goes to Box B42, Denver, CO
K201,

*Send material to Bill Tynan, W3KMV, Box
117, Burtonsville, MDD 20730 or call {301)
384-6736 and record your message.

G3I0R of Naorwich, England, is a well-known Oscar user.

Conducted By
William A. Tynan,* W3KMV

Pat has worked 66 countries on 5 con-

tinents and 25 LJ.5. states, including all 10 call areas.

some good propagation conditions by being
on only one night per week. Another is that it
doest’t hefp the operator who wants more
frequent activity. An alternative approach
which might ease some of these shortcomings
would be to agree on a particular time cach
night for each band. this is already being

ON THE BANDS

6 Meters, Apropos to the subject of activity,
WA4GPM, writing in Tidewater Sideband Net
Report for Cctober, makes the point that 6 is
suffering from lack of activity when the band
isn’t open for DX. Buzz lamenis the fact that
in previous years he could get on and work a
number of fellows within a runge of a few
hundred miles whereas this year CQ after CQ
goes unanswered. One answer is neis, The
Tidewater Sideband Net Report lists their net
45 meeting at 2000 focal time, Tuesday, on
5.150. The North Carolina net is at 2104,
Thursday, on 50.126, and the East Coast
Sideband Net gathers Sundav morning at
1100 on 400150, WAQLTPS of Liverpool, NY,
has similar remarks to make with regard to
a-meter oceupancy. Possibly Carrofl can do
some orgapizing and get 2 net or two going in
his area,

We complain of activity down here in the
“lower 48.” Vince, known to most of uy as
EBREG. writes from his WL7HLE QTH in
Anchorage that since fuly 26 he has worked
just one station, That contact was  with
KL7IBG: and required m.s. during the Per-
seids, Vince is in there trying in any case, He
valls and listens every day at lunchtime which
is hetween 2100 god 22002, On weekends he

done informaily in some parts of the country,
Along ihe Hast Coast, 2100 is generally
considered the time for J-meter operation
while 70-cm work seems to peak at 2200, We
would be interested in getting the opinions of
the readers of this column on this subject and
will be glad to summarize the results.

i4 un most of the day. ln other parts of the
B-meter world, we fearn from K5ZMS, the
Number 1 SMIRK, that VE3IEVW will be
active this winter from the island of Montser-
rat as VP2MJ. Monty has a [ 50-watt rig and a
S-clement beam. Normal frequency will be
just above 50,1,

On the evening of Sunday, Nov, 9, (0200
to HA0Z, Mov, 10) we were treated to a very
goud £ session, for the time of year. Stations
it the Midwest were quite strong here on the
Hast Coast. There was even one report of
donble hop contact from K2ZZRJ, New Jersey,
into Utah. The apening partially made up for
October, which almost everyone classifies as
one of the poorest Octabers within memory
for most types of &G-meter propagation.
WASLYX lists only one £; upening during the
raonth. That was to korida on the dist and
lasted an hour and 15 minutes, Pat’s &9 muf
summary ist*t ton encouraging either with
fust 2 days over 40 MHz. A passible harbinger
of better things to come in the Fouad TE
depaciments comes in the furm of 1 copy of
the LU.8. flepartment of Commerce News,
passed along by WONRW. The release notes
that the first signiticant spot activity of the
new solar cycle was observed lafe in August,
We are all in hopes that Cycle No, 21 will be
kinder to 6-meter operators than was Na, 20,
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The 439,26-MHz solid-state ATV transmitter used by W2TRP. At right is the PA driven by the
low-level driver at the upper left. The video madulator is at the bottom. Qutput power is 15

watts average, 30 watts peak.

2 Meters, The extended Indian Summer which
much of the country enjoyed last Fall pro-
duced some excelient fropo conditions.
WBSLUA reports from Richardson, TX, near
Dallas, that Ott. % was a big ni&ht. Al worked
WAWDH, Oxford, GA, and WAACQG, Au-
burn, AL, WSSID, nearby, worked these
stations plus WA4NPL, Scottsboro, AL and
W4188, Augusta, GA. K4MSG, Petersburg,
VA, found the night of QGet. 23 particularly
good. Paul had 19 Q80s in 7 states. He made
a particular effort to work the am fellows
and suggests that others do the same, particu-
larly during good openings. Using fm,
WBONME had a ball on the night of Nov, 4
working western New York stations, which
were getting inte the Milwaukee repeater as
well ag closer-in stations t’hrough othet repaat-
ers. Dopglas was told chat, despite bis low
power (10 watis) and indoor antenna, he was
‘triggering” the Buffalo, NY, 31/91 repeater.

All of the tropo was not confined to our
continent. A letter from G3C0OJ tells of an
extended range session that took place in
Furope between the evening of Oct. 25 and
the morning of the 29th. Brian’s best DX on 2
meters was SP5JC in Poland zhout 900 miles.
The higher bands were active too. On 70 cm
330071 lists SMSCCY in Sweden; DM2BYE,
Germany and OKIKIR/P in Czechoslovakia.
Fyen 23 o¢m produced DX contacts with
DCTCWA  in Germany (600 miles) and
HB9AMHB in Switzeriand (450 miles) being
among the most notable.

Autora provided some fun this fall but
certainly not up to other years, WAI10UB
caught an vpening Oct. ¥ in which he worked
KSLZF near Detroit, M1 and W2PTL, Water-
town, NY.

One form of vhf DX that’s aimost always
with us, if we take the trouble to partake of
it, is m.s. KGDAS writes that he completed a
contact with W41SS during the Orionids on
Oet. 22, 1t was a two-minude burst that finally
did the irick, .

One of the facets of the world above 50
MHz which is particularly fascinating to a
wide variety of hams is mooenbounce. To
capitalize on_this, W7CNK has been giving
talks on EME operation to radio clubs in his
area. This is a fine way fo publicize vhifuhf
activities to fellows whose only contact with
the spectrum above 50 MHz may be working
through repeaters. Sounds like a good idea for
some of the rest of the active EME fraternity.

F0CM,  As this is being written in mid-Nov.,
we hear that the warm-up tesis for the
WASLET EME uoperation went very well
Signals from the Stanford, 150-foot dish were
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excellent and certainly much improved over
jast Hime. A mumber of stations participating
in the Oct. 31 rehearsal reporied signal levels
of 15 dB over noise, Some fellows, using only
single and duwal Yagis, were able to copy the
WABLET transmissions. We’ll have details on
the Cictober 31 test, as well as the actual
operation, scheduled for Mow, 23, in next
month’s column.

A new 70-cm station here in the Washing-
ton, DC, area is W4FS. W4FI, veteran 432

1f vou inok up high enough at K2RBIW, you
see 52 elements for 432 at 100 feet, 8 ele-
ments for 144 at 75 feet, and a 5-foot dish
on 2304 at 80 teet. These are the “ald" an-
tennas. We understand that bigger things in
both towers and antennas will be heard from
hefore long.

operator of Richmond, VA, reports that Vie
has a fine signal on both ew and ssb.

Microwave, K5TLG. Miami, OK, passes along a
tantalizing peek into some microwave experi-
ments that he and WASICW are contemplat-
in¥ and, at the same e, pleads for more
information in Q8T concerning cur micro-
wave bands. He makes the point that many
¢ople who should, de not even know nur
requency assignments in the microwave re-
gion. Let’s have some more details on your
work, Tom. We'll be happy to provide expo-
sure in these pages.

COMMERCIAL EQUIPMENT

Various sources have asked us to pui out.a
plea to the vhfjubf fraternity to mount a
letter writing campaign to manufacturers of
ham equipment ucging them to resume
marketing gear, other than fm, for the bands
above 50 MHz. One correspondent making
such a pitch is Ray Clark, KSZMS. He cites a
recent letter received from J. B. Shafer,
K8DCE, Commurications Froducts Manager
for Heath. The letter states that the som-
panv’s best aid in planning new products and
reviving cid is correspondence expressing de-
finite interest in making a purchase. To
indicate the magnitude of interest needed to
resurrect a recently out-of-production pro-
duct, Kay understands, as few 25 50 orders for
SB 110A5 might cause the line to be reopened
to satisfy the demand. The same may be frue
of the 5B 500. If we all express interest in
purchasing vhffuhf products of Heath as well
as Drake, Colling, Swan, Yaesu, Kenwood and
others, we may teawaken the interest of
manufacturers for producing products for our
corner of the amateur market. Tt has been
demonstrated many times before that the
availability of z wide variety of commercial
gear promoties activity,

Anv company producing microwave pro-
ducts for amateurs is certainly worthy of
mention. Microcomm, 14908 Sandy Lane,
San Jose, CA 95124 iIs such a company. Paul
Shuch says that his company’s first product is
a preamp for 1296 MHz, boasting a noise
figure in the neighborhood of 2 dB and a gain
of about 13 dB. For such good performance
the price is quite low, A spec sheet is available
for an s.as.e.

VHF SWEEPSTAKES
JANUARY 34, 1976

We are continuing, on a trial basis, the
practice nf presenking abbreviated rules and
referring the reader to a previous issue of
(ST, This method met with generally favor
able reaction when used with the September
VHF QS0 Party. Rules for the VHF Sweep-
stakes remain unchanged from those of the
past several years. Complete rules and contest
report forms are always available from ARRL
Headquarters.

The contest period is 2 P.M. your local
time Saturday, lam. 3, (976, to midnight
Sunday, Jan. 4. Btations may be worked once
per band, at 2 points per two-way QSO;
multipliers are the ARRL sections worked on
afl bands (not once per bund). koreign sia-
ttons give their country as part of the ex-
change, and count as ore mnltiplier, regard-
tess of how many are worked., Final score is
total contact points times the total multiplier
worked plus 10, Thus, five complete J50s
worked in three ARRL sections and two
foreign countries equals a score of 70 points.

The contest exchange is as follows: con-
secutive serial number (beginning with No. 1);
the letter A’ if your d.c. input power ig 50
watts or less, "B if greater than S0 watts;
your station call; the last two digits of the
vear in which you were fitst licensed as an
amateur; and your ARRL section. If you are
#ble to exchange and confirm the information
onky one way with another station, you may
count one point for the partial contact.

Complete rules appeared in Q8T for De-
camber, 1974, page 55. Postmark deadline for
entries is February 15, 1976.



Public Service

DNTS Becomes Permanent

When a daytime segment of the National
‘Trafic System was started in 1973, the plan
was to operate it on a trial basis for one year,
then reassess and decide whether or not it
should be a permanent fixture in the system.
This was the same plan used in 1949 when
NT$ originally started — itself then something
new and revolutionary in that it Jeparted
from fthe usual procedure of making some-
thing out of what we have. The original NTS
was a paper plan, and the procedure was to fit
the operators and nets info it, to find the
people to {it the system rather than tailor the
svstem to suit the convenience of the people.

It worked, too — but it sure wasn’t easy.
On top of growing pains, NTS had some of
the worst hf operating conditions in histoty
to contend with. There was no foregone
comnelusion that it would succeed. At times,
quite the contrary! But the system susvived
its growing plans {(and lousy condx} and
became a4 model of organizational tightness.

S0, 24 years later, we started talking about
expansion of the system to utilize the increas
ing number of daytime operators; so that the
system would operate two cycles per day,
instead of one. Most of the daytime operators
used phone instead of ow, so original DNTS
nets were sef up on phone frequencies.
Although 355 operators promised to partici-
pate, not more than a tenth of that number
showed up to man the fist nets. Problems
galore developed ~ prepagation problems,
ORM problems, pezsonnel problems and yes,
fet's face it, personmality problems. A small
group of leaders undertook to sofve them, but
the months went by and progress was sfow,
The year trial period passed, but no decision
was made whether to continue or discontinue
~ 30 DNTS kept right on struggling. Condi-
tions weren't so good. Net managers weren’t
edsy to come by and often not easy Lo keep
when they discovered they had a system to
adhere to beyond the running of their own
net, Section liaison was Jifficult. Despite the
355 who had promised fo participate, not
enough participants (Indians) were available
to provide a steady turnover from day to day.
As usual, the dedicated few carried the ball.
DNTS leaders were welcomed with open arms

Public Service Diary

12 Cincinnati, OH - Qctober 14. During a
World Series game at Riverfront Stadium,
WBAPSIT spotted a orime in progress, He
notified police with his hand-held transceiver
wia WRBACE, - (WASCOA, SEC OH)

1 Inyo Co., CA — October 15, WABKZV and
WRB6KWE handled on-the-scene communica-
tions during 2 search for a {ost hunter. Several
uther stations assisted oo 80 and 40 meters. —
(WABKZY, EC Kern Co.)

3 North entral, OK ~ October 21.
WBSAUF was piloting an aiccraft when most
of his electrical systems failed, disabling all of
his navigational eguipment. He contacted

*Communications Assistant, ARRL,

by the Pacific and Central Area StafFs, some-
thing short of that by the EAS. The com-
munications manager remained skeptical and
reticent about permanence, tried to set target
gouls for DNTS to meet as 4 condition — goals
declared impractical of achievement by sonie
DNTS leaders. Feeling began to jun high.
DNTS leaders started to lean on the commu-
nications manager to announce DNTS per-
manence.

All concerned may consider this the offi-
cial announcement of such, although it.comes
about without any more sharpness of line
distinction than did the beginning and ending
of the trial period. DNTS has been, in effect,
a permanent part of NTS for quite some time.
All the official announcement adds is status
and a focusing of goals, [t is now a full-
fledged equal partner with “evening” NTS in
a unified National Fraffic System. Tt is not,
repeat mot being recognized as a scparate
system, nor as a subordinate part. The day-
time and evening cveles will not be known
{not at this level, anyway), as they have heen
heretofore, as DNTS and NTS, but simply as
the daytime and evening cycles of NTS, True,
there will be separate managers, at least for
the time being, but one of the goals will be to
arrive at a managerial setup which will permit
administrative management from a single lev-
¢l Some proposals to this end axe being made
in the cusrent CD Bulletin and will come. to
the attention of the urea staffs for discussion
and recommendation.

Other goals? Okay, how about this one: to
achieve a full cycle of NTS operation duzing
the daytime operation, from section through
area and back to section. This is already
nearing accomplishment, with area-level nets
already in operation in the Fastern Area and
getting established in the Central Area. Here’s
another one: setting up 2 sequence of net
mneetings that will accomplish a west-to-east
traffic flow to compliment the east-to-west
flow of the evening vycle. This is possible
during the daytime segment because it has
twelve hours to operate instead of the tour or
five of the evening cycle but it will
nceessitate finding people to operate the nets
instead of operating the nets to fit the

WBSNMEB with his hand-held unit. The PAA
was notified and WBSAUF was able to land at
a nearby aicport. — (WASFSN, SEC QK)

o Caracus, Venezuela - Qctober 24,
YVS5AXU broke into a QSO between K45JA
and W2IKBI to request that someone contact
K4RFA, who could arrange for some emer-
gency medical eguipment to be sent,
WALNBT contacted KA4RFA but he wasn’t
sure whether he could locate the equipment.
W2JUP, who wus Jistening on frequency,
called a hospital in New York City. This
hospital had the rnecessary cquipment, so
W2IUP arranged tor it to be flown to Caracas.
At the same time, K4GYF and WB4UPI/4
arranged for a similar shipment. - (K4GYF)
0 Milwaukee, WI — October 30, On behalf of

the Sheriff’s Department, the Milwaukee Co.
AREC simultaneously provided communica-

Conducted By Robert J. Halprin,* WB2NOM

convenience of the people.

And here is still another goal, which some
feel is hardest of all: operating the NTS
daytime segment as a fight system, as the
evening segment has operated for many years,
in which standard NTS routing is followed
whenever available in preference to cross-
channel or cross-level or non-NTS routing that
might be, or seem to he, faster. This means
dispensing with some of the “come one, come
all, evervhody wefcome™ aspects of phone net
operation and hewing more closely to the
NTS line. There was considerable discussion
of this fopic at the recent EAS meeting in
Toronto, indicating that this concept needs to
be more strictly defined, but it’s all in the fub-
tic Service Communications Manual, if only
vou will read it. .

Then there are the lesser goals of appoint-
ed managers for all daytime nets, more
turnover of NCS and liaison stations 2t more
daytime operators get inio the act, a continu-
ing source of originated traffic, better and
systernatic liaison with and among nets in the
two segments to foster the “one-ness” con-
cept, continued evaluation of the Continental
Net concept as against 2 TCC arrangement.

Official recognition of DNTS as a part of
the overall NTS does.not end the battle or the
problems. It just makes them continuing
problems instead of tralbrelated problems.
Informally, some senfiment has been ex-
pressed on hoth sides that they want nothing,
or as little as possible, to do with the other
side: some have cven threatened to “defect™ if
they . are forced to take the other side into
consideration in their operation. The official
attitude toward such sentiment is to reject it
out of hand as unprogressive. There will be
some who will participate only in the daytime
sysiem because it is 99% phone, and some
who will participate only in the evening
because it is 100% cw at region level and
above. 8o be it, and no discrimination against
such personai preferences. Also, no partiality
for one preference over another. The object is
to handle iraffic systematically. The mode
used is a means to that end, and personal
preferences we will always have. What else is
new? — WINJSM

tions for Halloween night activities and for a
visit to the area by President Ford, -
{(WRBINNIJ, EC Milwaukee Co.)

g 3gnta Monica, CA -  October 30.
WB6DGH /mobile 6 saw a car go up in flames
on Santa Monica Blvd. He catled WA6DGG on
146.52 simplex, who naotified the fire depart-
mernt. — {WBeDGH)

i Atlantic Qcean — November 2. A sloop was
in distress off the coast of South Carolina and
amateur radio was their only means of com-
munication (VEGMCM). The ¢ declared
3933 kHz as an emergency frequency. Over
60 amateurs participated, relaying messages to
and from VEGMCM with the Coast Guard and
uther rescue services, By sunset, the crew of
the vessel had been rescued. — (WAZAML,
KSAXL)

0 Lawton, OK - MNovember 2. WBGNYJ/s,
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stationed at Fort Sill, OK, picked up a distress
call fromn a ship 300 miles off the Virginia
voast, He used the worldwide military tele-
phone system (AUTOVON) to call the Coast
Guard cominunications center. -~ (WHBSLOZ)

. @ Repeater Log. Asccording b0 reports re-
ceived by deadline (which is much earlier than
normal concurrent to the size change of &ST)
repeaters were used to repert 12 traffic
accidents and related ocowrrences, six fires
and twice provided individuals with 2mer-
geney medical aid. The following repeaters
were involved: WRIAEY, WR2ACD,
WR3IACI, WR4s ADJ ADOQ, WREADE and
WRYABF.

Coming At You. The 1976 Simulated
Emer%cncy Test, that is. Check with your
local EC or SEC (December (ST, page 54) for
the SET schedule in your area. — WRBIZNOM

For October, 40 Section Emergency Co-
ordinators reported a total AREC member-,
ship of 14,908, At this time last year, 46 SEC
reports were received, with a membership
totaling 1i5,2956. Sections reporting were: Ala,
Alaska, Ariz,” Colo, Conn, Del, EBay, EMass,
EPa, U, Ind, Kans, Ky, Mich, Miss, Mont,
NLL NC, NFla, NNJ, NTex, Ohio, Okla, Oat,
ORG, 8V, SDgo, SI'V, SBar, 5CV, 8Fia, SNJ,
$Tex, Utah, Va, Wash, WMass, WN'Y, Wha.

NATIONAL TRAFFIC SYSTEM

DCAN is scheduled to cammence Decem-
ber [5 won 7250 kHz, spearheaded by
WASZZA, WBBIII is daing a2 yeoman’s job of
representing West Virginia on DSRN, reports
WASMCR. 2RN is now holding an early-2arly
session at 2330 UTC on 3930 kiz D2RN
also has an early session going, at 1800 UTC,
WSPNY is looking for stations who can meet
DTWN skeds. Long skip is taking its toll on all
nets. The following earned net certificates:
WH2EDW (2RN), WBAFLT (4RN), WB4BYV

WB4HOW WOPVH WBSKTR WBINME
WRINVN (RN,

«Jctober Reports

H 2 3 4 5 6
EAMN 31 1459 471 1154 97.3
gﬁ.rl;l 31 987 31.8 .858 100.0
DEAN 62 425 6.8 .391 84,4
18N 62 495 8.0 392 92,3
DIRN 28 195 3.7 .303 30.6
ZRN 61 443 7.2 .649 100.0
DZRN 31 162 5.2 .395 100.0
3RN 62 310 5.0 .381 90.8
D3RN 31 222 7.1 LA00 977
ARM 6l 576 0.4 .36/ 04.9
HRM 62 684 11,0 .370 §l.6
DRNS 31 g9 1.8 107 71.4
BN 62 432 6.9 .334 957
DRNS 31 160 5.1 .170 78.6
RM7 9 280 4.7 363 TL.1
DRN7 - 60 1.3 142 39.5
ERN % 275 4.9 .287 86.0
DIBRN 31 125 4.0 .386 93.5
ARN 58 452 7.7 360 87.0
BgRN 31 82 2.6 209 9L.1
TEM - - = - =
DTRN —~ - — —
ECN 62 321 5.1 460 B87.6
TWIN 57 394 6.9 .280 884
OTWN 1 44 2.1 091 55.4
CTN 31 224 7.2 214 94.0
Tee

Eastern 1161 6543

TCC

Central 84} a1s9

TCC }

Pacitic _ 1121 726

Sections? 4082 14789 3.6

Summary 5134 25403 2.9

Record 5476 31117 16.4

1— NET 4— AVG,

2 — SESS1ONS 5 — RATE

3~ TRAFF|C 6 — %REP,

1Tce functions not counted as net sessions,
Section and |local nets reporting 119{\:I
AENB AEND AENJ AENR AENW SENS
(ALY, ASN (AK), ATEN HARC {AZ), AMBN
RN OZK (AR), NCM NEN N SCN

am KSBN KWN GKS QKS-55 (KS), KNTN
TN KYN MKPN (KY), LAN LRN LSN LTN

E_AF{. PTN SME), MDD MDCTN ﬂmc:)

MR
MNN G
WMTN {MS), MO
{MO), W
NJPN NJSN

66 05T~

On Qctober 4, 4 meeting was held for
Northern New Jersey ARRL leaciership ap-
pointees to discuss ways to involve maore ama-
teurs in AREC/NTS and to improve reliability
of both services in times of emergency.

Some of those attending were {l. to r.}) 8EC
WB2PBO, SCM WB2RKK and PAM WB2VTT.

OSN OSSBN OGMTRN (OH), OAN OLZ
OPEN OTWN STN (OK), BSN %53\' WITHN (

Pac.), EPAEP&TN PFN PTTN PA),

N SéNN_&SSC_g*rTN TNMN TPN TWN (TN},
TEX TEX N (TX), BUN UCN {UT}
VSBN BSN (VA), WWN WVPN (Wvy, BWN
Win WINN WSBN WSS (W), MTN (MB
GEN ODN OPN OGN (ON), Wav/UHF (PQ).

Transcontinental Corps

KAAEM has resigned as TCC-Central Director
after three years of excellent ieadership,
W5GHP has been appointed to replace him,

1 2 3 3 5
Eastern i24 93.6 1686 643
Central 93  910.3 1000 469
Pacific 124 9.3 1486 126
summary 341 914 4172 133s
i— AREA 4— TRAFFIC

2= FUNCTIONS
3 HSUCCESSFUL TRAFFIC

The TCC raster (October): Eastern Area
(W2FR, Dir.) — Wis NJM @YY, Kis EIR
GMW, WA Ls MSK POI STN, Was FR GKZ
KAT/3, K2K.IR, WA2s DSA ICB PJL. WA,
WB2s NOM/L PYM RIKIK, W3EML., K3s CB
MO, WALG, KAKNP, WAAVFW, WEPMJ,

5— QUT-GF-NET

WEBINOZ, Wils HI INH LCX QMY ZHN,
Wags MLE TNM, KECVD, Pacific Area
{KSMAT, Dir.) — WS RE, R5SMAT WBSKSS,
W6s BGF BVB EOT MLF TYM VZT YBV,
KEHW, WASDE|, WBEDJP, W75 BG D
GHT KZ, K75 CTW IWD NHL, QFG. W

> P LIRS, 1]
LQ 1-RN, K@DRL., WB@s HCK GOT, VE7ZK.

Independent Net Reports (October)

1 2 3 4
Central Gulf Coast

Muyrricana 31 63 1773
Clearing House 27 244 501
Hit & Bounce 31 1051 442
Hit & Bounce Slow 17 101 i7a8
IMRA 33 412 1536
Mike Farad 27 53 243
MNorth American 558 27 235 542
Washington Region PON 13 20 187
20 Mater |558 21 1932 252
75 Meter |SSB 31 354 1196
7290 Traffic 44 455 193¢

3 TRAFFIC

1= NET
2 — SESSIONS 4 — CHECK-INS

Public Service Honor Roll October 1976

This listing is avallable to amateurs whose
public service performance during the month
indicated gualifies for 40 or more total points

in the following nine categories {as reported”

to their SCM), Please npfe maximum points
for each category: (1) Checking into cw nets,
1 point each, rmax. 10; {2) Checking into
phone/RTTY nets, 1 point each, max. 10; (Cag
NCS cw.nets, 3 points each, max. 12; (4} N
phone/RTTY nets, 3 points sach, max. 12;
{9) Performing assigned lizison, 3 points each,
max. 12; ;’6} Phone patches, 1 point each,
max. 20; (7) Making BPL, 3 points regardlass
of traffic total; (8} Mandling emergency traf-
tic directly with a disaster area, 1 point each
message; (9) Serving as net manager for entire
month, 5 points.

75 55 49 44
WBSAMN  WA2PJL KEMRI WAA4AHURB
74 53 49 44
WRELI W2MLE WROTF WAWXZ
64 53 49 44
WB@HOX  WR4lYW YE3FRG WBSFMA
63 52 49 44
K1PAD WR2SHL VE3GFN WBSKGP
63 52 a8 44
WBZVTT WA0GG WBSKQJ WBSQDW
82 52 a8 a4
WBAYKM  WBGPVH WBSMFG WBVZO/M
&2 52 47 23
WBEBDL  WAGTVA WA3IWPY WAEDFE]
&1 52 47 44
WALMSK  WAgGL] K3YHR  WASDME
&1 51 47 44
WAZDSA WOMFG WBSOXT KL7IDO
1 50 a3 a4
WAIPHG  WBRNL WA4UAZ wBaGOT
3 50 47 44
WA4FBI WEPpKTH WBSNUM VE3IFQZ
&1 49 47 44
WSGHP W2FR KITKE  VE3GT
61 49 46 44
WASIQU WB2L.ZN WA3DUM vE3SR
61 49 46 42
WASPRI W2ZMTA WsRFF  WEB2RUZ
61 49 46 42
KETTC W20E WPOYH  wA2wWDT
61 49 45 42
W70CX WEB2RMK WAIMJE WASVBN
61 49 45 42
WBACZR  WAIWRN WB4DXN WBSKTR
61 49 a5 42
WBPHBM  WB4EKJ K4aTH WRB@PLOR
LT 49 a4 41
WAALEPJ WALLGT WHAIQVT WA2UYK
57 49 45 41
WEKLY KSMAT WARFMD WA3NDG
56 49 44 41
WALIQKD wBsSMTQ WIBVR  WaQMyY
56 59 34 40
WB2RKK  WsMYZ WAILIPOJ WAISQB
56 49 44 40
WAZVPA  WIGBHT WAZPCF WeAUQ,
55 49 44 40
WB2WBH  WATMEL WB2UJD KLIHDX
86 49 EF:) 40
KavHC KOLGU  K3KAJ  WBICH
56 49 44 A0
W4WNY KHZTV  K3010  WBSNME
56 a9 44 40
WABZZA KgcvD HAFTE  WBeLIH
56

K@AZXE

Brass Pounders League October 1975

BPL Medallions (see December, 1973 OST, i
59} bhave bheen awarded to the following
amateurs since last month's listings: w3Aavy
WaAIPHQ.

The BPL i3 open to all amateurs in the
LInited States, Canada and U.S. posession:
who report to their SCM a message total of
500 or a sum of originations and delivery
points of 100 or more for any calendar
month, All messages must be handied on
amateur treguencias within 48 hours of re
ceipt of standard ARRL form,

Winners of BPL Certificates for ©ct. Traffic

1 Z 3 & ] &
W3CUL. 459 1085 1362 L2 2951
WaWY X 45 5490 244 446 14.2!
FOINSN 14 BOS 609 0 122
W3VR 239 217 433 12 90,
KSCPM 2 386 156 278 B2
KezZsQ 0 398 0 395 79
WERSY 2 381 361 3 Y
WB2SHL 72 312 245 67 G9¢
WB4SKI 15 251 318 12 §0¢
WALSCK i7 284 291 3 %Q!
K@YF¥K 1 276 2 ATs5 554
WBRROT 16 1942 292 12 50¢
WBGEIS 38 229 229 1o G
BPL for 100 or more uriginations-plus deliver-
ies

WITZH 206

WaFIR 163

KIWVWA 145

WAIATQ iz2a

WEBEPKA 111
More-Than-One-Operator Station

VE2UN 230

Hawo) 197

K31QG 134

1—CALL. 3= BENT

2 - ORIG. 5= DEL_.

3— RECD. 5 — TOTAL




How's DX7

Big New Year’s Day Rip-off at Sea

This could very well be a happy new vear of
budding short-wave renaissance, the bottom-
ing-out of ua sunspot cycle_ decline that has
worn out its welcome, if any. Gee, how long
has it been since old 20 stayed in regularly
around the clock? And since 10 banged away
all day long with easy QRP-and-dipote DXCC?

Omn the other hand, Ofd Sof being as tricky
as ever, we might be running that same
opening paragraph again a year from now, Yet
the good times do come along, Did you catch
those few good fall weekends on 21 and 28
MHz? Just jommed with 59 signals. Young-
sters, that's a lot like 15 and 10 always
sounded in the good old days. You could
scarcely decide where to point your beam.

For right now, though, it's dig, dig. And
when we've DXhausted even the [60-meter
substrata, caught up an all our QSLing, and
whipped the lust annoying bugs in our lay-
anis, a lot of us read, read, read. About PX if
possible, or at least something on radio and
electronics generally.

We had the recent good fortune to gei
hoid of Ide Wasa Tramp, & 272-pager by Cdr,
E. 1. Quinby, USN (Ret) published by

WHERE

No, the hands haven’t begun sprouting
Asiang and Africans at high noon all the way
down thmug;h 3.5 MMz, We’ll just have to
watch our “A" prefixes more ctosely from
now on, Remember that AP is still Pakistan,
AJis used by Australians once in a while, and
A2-3-4-5-6-7-8-9 stations remain genuine DX.
Note particularly that AC3-4-5 no lopger
represent Sikkim, Tibet and Bhutan - hil
... WIFLS is ex-AC3PT’s (QSL manager
only for 1969-"70 Sikkim 50s, (DXNS). | .
Pm claiming the first “IRC DXCC™ with a
collection of Iaternational Reply Coupons
from 1035 countries, some dating back to the
405, My Swan Island DXpedition got me
started five years ago. Much assistance came
from the DX gang and Geofi Watts of DX
News-Sheet, Ul be displaying them at future
NX gatherings. (K5QHS) . . . All requests for
my Liechtenstein QSLs will be answered 100
percent direct or via bureaus. (HB9-gNL)Y . . .
GCBHT, now traveling in the New Zeualand
region, expects’ to be back home dispensing
more Channels QS0s and QSLs in March.
(DXNS) . . . Anyene still due my Panamari-
can (Games commemorative card should con-
tact me via the address in last month’s 8T
6D1SA) . . . (SLs for voice contacts with
{VA4ll on October 25-26, 1978, ¢can go to my
address, (K6SDR) . . . October 75 contest
contacts by HV3AS) courtesy. visiting DF2GX,
DJ3HJ and JA4CBP can be QSLd to DI3HIs
QTH, (DXNS) . . . I'd like to serve as QSL
manager for some needful op at the DX end.
{WN3ANE) . . . WNothingin the way of logs
from EASBG for months now, so I can no
longer manage Mateo’s QSLing. (WI1RLV}

. Ex-CTIBP will tackle his huge Azores
(S1 backlog as soon as he gets reorganized in
Florida as WAGGKI/4. (WIWQC) . . . LXIs
are Luxembourg citizens, LX2s authorized
visitors, LX9s and @5 are club deals, and
self-styled LX3s are spurious. (DXNS) . . .

*c/fo ARRL, 225 Main 5t., Newington, CT
N6l111.

Exposition Press of Hicksville, New York
Made us forget to fret about the latest
fadegut on 40, Being the first-person adven-
tures of a precocious wireless operator on the
high seas and in distant lands from the days of
Jack Binns and the coherer through WW-II
and beyond, we conld hardly pat it down.
Plenty of rare photography, too,

0ld salt Quinby inchudes meniion of the
unusuai 18399-1900 Pacific cruise of steamship
Nemo. By crossing the equator and internz-
tional dJate line precisely at midnight New
Year's Eve she momentarily existed in two
centuries, two days, two months, [wo years,
two oceans and four hemispheres simultane-
ously. For her crew and passengers January 1,
1900, disappeared without a trace., Fortunaie-
1y the Nemo didn’t.,

Jay’s entertaining flair for expressing the
dramatic while extracting rich humor rates
him status as a front-rank historlan of the art.
Such a work is bound to whet the jaded DX
appetite and cause one to grab for mike or
key. Have you read any other books lately
that do the same? We'll be glad to QSP your
reconmmendations,

Review of my log and records for the past
eighteen months shows a1 95-percent QSL
return from DX in response to (RCs and
self-addressed envelopes. Fhis is much higher
than s.a.s.e. results from Statesiders for my
Five-Band WAS project. I tip my hat to
W4WSF and ARRt’s Fourland Bureap branch
for excellent service. (K4DAS) . . . Recent
receipts from the Bulgarian bureaun indicate a
teisurely 13-month round trip. 1 wish the ratio
of UA (SLs to Russian SWL. reports would
imprave. By the way, SVIOM/mm is un-
known at the Greece burgau. (K4DAS) . . .
Those still in need of 9M2DP confirmations
for S0s from February, 1973, to May 75
shouid consult me via my new Georg(ia QTH.
(Wap X £y, . . Clarifving those Brazilian pre-
fix notes in October’s “How’s™: PY Novices
{Class C) have suffixes with the letters W, X
or Y after the numeral; e.g., PYZWAA,
Non-Novices (Classes A and B) 1if Brazilian ot
Portuguese citizens will have two- or three-
letter suffixes with any letters other than W,
X, Y and Z immediately following the numer-
al. Authorized foreign amateurs under re-
ciprocal operating agreements will use suffixes
with ¥ atter the numeral. (PY2BKO) . . .
RA4GKD's management of VP2DX confirma-
tons goes ouly for Q50s in November, 1975,
(WASHRV) . . . K4CDZ still awaits A2CCY s
75 ARRL Test log with a thousand or more
petitioners to answer. (LIDXA) . . . W4KA
can help confirm OQctober *75 contest con-
tacts accumulated by KA4IIF at 4UITY,
(WCDXB) . . . Adding “viz Madrid, Spain”
to EA9 addresses may get surer delivery. This
worked fine for EA9EQ, a ten-day response.
(K4WVT) . . . Tips from “How’s” contri-
butors KPCVD and WAISWF helped me zero
in on QSLs from FRTALft and FM7WH.,
(KH6CE) . . . CRé6s become D2As courtesy
fnternational Telecommunications Union and
may sign D23Ain special Angolan activities.

Suffixes are status quo, CReSW  bein

[32A8W, etc. We also hear that numerical call
areas are being shuffled in Poland where
tormer SP1AGE becomes SP3AGE at the
same location, (DXNS} . .. VELAL/3,
11-311 Bunting Rd., 8t Catharines, Oatario,

Conducted By Rod Newkirk,* WSBRD

ZF1JH (WABVNR) offers your QTH of the
Month, a chunk of beautiful Seven Mile
Beach. Especially enviable this time of the
year, eh? Joe first tried his vertical mounted

. in waters off shore but maintenance problems

soon forced a beachward QSY,

needs the present whereabouts of former
VE3AHN/SU and VESCBI/SU, Alan manages
their QSLs and desires to terminate the task.
(CDXA) . . . S0s with FOSBO in early
Angust can be confirmed via my QTH,
(KeILM) . . .1 QSL every station worked and
sure wish more 2i-MHz types would do the
same. (WHsIOZ) . . . QSL aide JAGCUV/1
still has trouble obtaining the logs of 3B6CF
for contacts after June 23, 1974. Cyclone
damage in 3BJand may be a [factor.
(WRB4TDH) . . . K4KQB, formerly KG65X,
says he has no connection with September’s
KGSX activity. So far s he knows the call has
not been reissued. (K4WVT) ...
FGTAR/EST logs are overdue at Q81 manager
FeBB] who is ea?cr to get on with the job.
(LIDXAY . . . 97%1 staiions are 925 with

CT2BP resettles in Florida after making a2 host
of wireless friends from the Azores. Phil
shoutd be signing WASGK.J/4 until his Four-
iand call comes through. {Photo vis WTWGQC)
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GC2RS comes back home to DX after a twelve-year absence with an TDdx401 and TA33jr.,
mostly on 20 phone. {f your QST file goes back to January, 1958, vou’ll find an interasting
view of Frank and the old GC2RS that accomplished a-m WAS and DXCC from Guernsey

with a mere 25-watt 807,

unchanged suifixes operating commemora-
tively. (DXNS) . . . Licensing and call sign
Erocedures in Guatemala have been modified.
d TG4SR now is WAIHCK/TG4A at the
same OTH, (WsQPX) . Club station
8VIBV, extensively operated at Wednesday
meetings, QSls all contacts., This was not
always true and some old logs have been lost.
I have accepted responsibility to confirm
every SVISV contact made since January,

WA2KGY/4X is steadily workable from Jeru-
salem where he and his family now live after
arnigrating from the U.8.A. This photo re-
sults from a visit to Dave’s hamshack by
WB4FDT who regently scored some 500 con-
tacts as a portable-4,

1973, (SVI!C\;) v+ . CUanada’s postal strike
brought VE/VO QSLing to a near standstill
[ate in the old year. (DXNS5) . , . HO1OW
returned to Michigan and will clear up QSL
management  from his KSUDI  address.
(LIDXA) H6OIKM (S0Os by operator
MeCamy in September, 1989, may still be
confirmed through Max McCamy, 7515 Vern.
wiod, Houston, Texas 77040. (DXNS) . . .
0C4 is a fresh Peruvian prefix for certain
occasions. The QAN [abel a3 in QOANGASG
denotes novice status in Peru, (DXNS) . . .
7X5AB complains of unauthorized use of his
call on 40 cw. Al sticks to 20 sideband,
&WAQEWU) Ex-0A3X, now signing
'BPABX, still awaits overdue QSLs from
stations worked during the aftermath of the
great Peruvian earthquake. (K3RDT) ., . , I've
een handling the B-suffix portion of the
ARRL (QBL Bureaus Nineland branch for
almost three years. A typical month produces
a stack of cards from five to eight inches high.
Takes me about two and a half hours toFﬁ-eIt
them sorted and ready tor mailing. (KIWEH)
.. Alp! WIYF pleads for a push toward
FWSBDA's QSL, WBeHV Y will settle for scoop
on VU200 pasteboard possibilities, and
KBIOB seeks the secret of securing overdue
atfidavits from CE6EZ, FWQIC, CTASDM,
FI2ZIR, SMs 3COL SRY, UKs 2BBB 3ABB
and SZAKM. Any aid? . . . The new year's
first “QSlers of the Month,” all commended
in “How’s" mail from WTYF, K43 DAS WVT,
WAs 25ZX 38WF 3¥YVI 3YVI gEwWU, WRs
ANOM and SHVY for confirmational come-
hacks quicker than customary, include AnXR,
COS  SCP 8BO.  CR4BC, DEKSWL/HBY,
DU1EN, F3GV, FB3XL, bPgYY, GIIJTEX,
K3SWZ/VPe, KH6s FX GKD/KB6, KS6FF,
OH@s AM PA, OJGMA, ON4LJ, PY2ELZ,
SVIGA, VP2LAW, VQ9Z, VRIPL, Wos
MR/CEG NTP/CEG, XE3TL, YERABY, YNis
FWN  wB, YOTDL, YVSCKR, ZDBIM,
ZESEW, ZFIGE, ZKIAK, 9Ms 2DC and
BVLC, together with (SL tenders Ws 3HNK
oKLY, Wgs JHUP 4NRE 7PEZ, WR2FVO,
F2MO, G4CHF and OH2BH. Any swift sup-
pliers we missed? Now our monthly QTH
directory, mindiul of the fact that each
specification is not necessarily accurate, com-
plate or “official’™, . .

A9XBD, Box 14, Manama, Bahrein

ex-CT2BP, P, Wilson, WAG6KIf4, 1200 NW
i 5th 8t., Holmstead, Florida 33030

DA2DX/HEG (via W3HNK or to WASVK])

DKSEC/ET3, K. Schmidt, Box §711, Addis

_ Abhaba, Ethiopia

EA9FF, Serrano dr. No. 1, Ceuta, Spanish
North Africa

EA9VG, A, de Balazar, cfo Asidal 5, El
Agiun, Spanish Sahara

ET3PG, Box 21321, Addis Ababa, Ethiopia

FPOMD (via G3LMD or VOIFB)

GB21BP, ¢fo Telecomms, B.P.. Dyce,
Aherdeen, Scotland

HCBRG, G, Ruebsam, (DK6EB), Isla Santa
Cruz, Galapagos, Ecuador

JY5MB, P.O. Box 299, Amman, jordan

KCaCV, D, Evans, Box 68, Yap, Western
Carvlines 96943

KS6s ET F¥, via B. Giunta, WeKLI, P.O. Box
182, La Puente, California, 91747

OANLASG, Box 3929, L.ima, Peru .

OX4AN, P.O. Box 369, APO, New York, New
York 09121

QOX4AS, Box 369, APO New York, New
York 09121

P2OMI, .0, Box 204, Port Moresby,
Papua-New Guinea

P29PN, F. Nantes, Box 219, Madang,
Papua-New Guinea

SVI1GZ, J, Kondylakis, 33 Louca Petraki,
Eraklion, Crete, Greece

SV1IG, T. Panos, 4-6 Voltairou st., Neoskos-
mnos, Athens 411, Greece

ex-FG4SR (to WATHCK/TG4)

VE1lg VE/SU X1I/SU (via VE|APY)

VEGNWE, HMCS Yukon ARC, cjo FMO,

ictoria, British Columbia, Canada

YPIGMBE, via M. Badolato, WSMYA, 2 Coun-
try pl,, Bedford Texas, 76021

VPSTI, P.O. Box 78, Grand ‘furk, Turks &
Caicos, W.I. (or via G3IRWL)

VRs 12 8B, c¢f/o Yasme Foundation, P.O. Box
2025, Castro Valley, California 94546
VU2CK, via J. Alline, K3GL, 99 Pinecrest dr.,

Indiana, Penngylvania (5701
WAIHCK{TG4. E. Read, Apto. 20,
Chimaltenango, Guatemala
WASHRV/VP2D (via K4GKD)
WB4ACMW/KC6, USCGC Basswood, FPO, San
Francisca California, Y6601
WBSAJTF/eY, L. Skoczek, Box 38, Kingston
4, Jamaica
YB3s AP AR, P.O. Box 59, Surabaja,
Indonesia
YN4BB, Barbara Bach, Clinica de Salud, Corn
Island Viz Bluefields. Nicaraguz
Y810, O, Orellana, P. Once 73, San Benito,
San Salvador .
ZDBEW, c/o BBC, Ascension Tsland
ZH2A0, Box 36, Niue lsland
Z83JAM, P.O, Box 926, Otjiiwarongo
9210, South West Africa
SRBCU, B.P. 1398, Tananarive, Malagasy
TP8AR, R. Williams, Hox 303, Maseru,
Lesotho
7TXSAR (via F6BFH or W2KF)
G1IC, P.O. Box 6017, Accra, Ghana
2x-9M20P, ). Poole, Ir., W4DXF, P.0O),
Box 275, Rincon, Georgia 31328

CEBEI studies agronomy in Osorno when noz
pursuing geography on 21-MHz code and
voice with his FT101 and vertical, Gerhard
also has studied in Connecticut on foreign ex-
change,

{Photo via KSARZ)




AAXGD (o G3IMOTY
AC3PT fsee text)
C31LR (via REF)
CE9AT (via CE2MZ)
DA2TYV (vie REF)
EASBG (see text)
EISONE (via E17CC)
EP2NC (via [2YDX)
FGOMM (via WALIR)
FQBBO (see text
FOGILM Eto K61 M;
FRTAL/I {to FRTAL
EY7AK (viza F20Q)
GUSHT (see text
H31KC (to HP1KC)
HBGAIC (to HBOAIC)
HRESWA ?ria K3LLL
HSSAKW (via WINGA)
HV 38T (see text)
KA6YL (via WBSKGB)
KV4lJ (see text)
ex-0A3X (via SMeCVE)
OC4A (via RCY)
OE2BZL { a DK5AD)
CONGITU (via ONSTO)
P29WG (to VK4ABG)
PIRFBC (to WHFBC)
PISYFQ (via WA4BTC)
PIQUSA (to K2F])
VP2A (via K2IGW)
VP2DX (see text)
YP2KJ (via WB2TSL)
VIP2M (via W4QL)
VPSWW (via WB4EY X
VS6GG (via HKARTS
VE9MPH (via G4CUR)
VX9A (via VEAGMT)
VYQA (via VEIGMT)
YBOABX (via SM6(CVE)
ZN8JIAM (via ZDSAR)
ZF1NH (to WB4ZNH)
ZK2AP (via WIIRN)
ZX1ITU (via PY1BMB)
4UITU ?;ee text)
4UITU (via WB2CKS)
601 KM (see iext)
TXIAA (via WAZINMS)
TXBBI {via Y(SAHL)
9CG1GE (via G3USE)
9L1BH (via SM3CXS)
IMBHB (via HBQXJ%
9Q5PM (via Z81LK

Thanks for the ;J(receding glossary go to Ws
1CW  IWQC sQPX 7YF, Ks 1ZND 4DAS
AWVT, WAs 1SQB 2JZX 3HRV ¢gEWU,
WBSHVY und other literature of DX clubs,
groups and individuals which we’ll probably
he crediting on a quarterly basis henceforth
bec_aurse of increased space limitation. Come
again!

DX Century Club Awards

Conducted By Bob White, WI1CW

New Members

Radio teiephone listings follow the yeneral-type “MNew Member™ and “Endorsement’ listings —

Qctober 1 — October 31, 1975

300 YVIAGP 128 CT1UM
G3XYP ag WASNAF 117

291 KITZQ 120 9G1FE
IT9AUA 457 ZB2CJ 13

259 YIJ1ELL.M 119 WATJIUY
PYZELV  1a9 WARIYE 311

245 WAGARIY 118 DK7AA
Radiotelephone

300 ZP5RS 114 WEBSPTP
G3XYP 11D WAZUFS g4

144 GADJC 106 VIK2EW
cw

107 106

KAl WEZCQ
Endorsements

108 104 WATVDY SM7DYZ
LZZKSB  WBAKH! 102 100
107 103 I2KLP JAGGPR
JASDWR DKESR Qx4LS WARZOL,
QZ2E i‘ég%léﬁ WIiJwaA
101

WAsTPO WASPAX  WBAYFF
103 VE2MA WEBSCHKH wA7C0oQ
ISpPMIVE W2NBJ 101 100
KAGSR 102 G3WYN GWSY]

K3IUMV
102 1040
WaOHH WaMR

In the endorsement listings shown, totals from 120 through the 240 lavel are given in
increments of 29, from 280 through 300 in increments of 10 and above 300 in increments of 5,
The totals showh do not necessarily represent the oxact credits. given but only that the
participant has reached the endorsement group indicated,

340 300 K2GBC KIZOL,
WEHDS  JASMS WAZRFCA  WaMIA
335 BY2RW g0 8QFR
waTkD  Z36RM  wgTc 220

325 90 WA9ITXL., K7AY
SMaKV WHKIKZ WABOMA W2GRR
WGEUEF 280 250 WIWGC/s
WIWNB  VE4SK waaTvm WBgHAI
310 WASZWC WPGKE ng_VllﬁrU
WIMDO 270 240

Radiotelephone

215 WGARJ WSKKZ 250
W3RX 290 270 KZ5JM
310 CRABS JAIAAT 240
W2GBC  WocPD 260 K8TRA
305 ZSBRM IBFCK YV AAGP
K9LKA 280 WAZFCA 220

cw

140 wWiDAL

KEGA 120

200 KACML  WI1JAA EAGCE
OKBAD  W2DPL. W2FYS FBCLH
W7VSE  WB4LDT wWOoUDK  WIVH
UBERT WSTOA uo ., eI

160 WAACWU
180 KAQG wBaMCR WSCTR
JH3DAE KBAHC  WAOTAA
JR4EM  KALUU  YUINPG
KIWJB  K9HQM  YU3TFB
KOUTN  VEZAFU ap
DL7PH 180 160 WASTY X
WIWQC/a HBOGC  JHIDAE  WSDOG
5W1aU IJSA%I;% WB40XD wsaggﬁ
200 ; 140 B9
SMEvs  W7BCT KaLUu 120
WAgPvw WIDFS KOHQM  [DKSAD

WALCWL  YUINPG
QE1ZGA KIYF G
OZIVY KBVY
KIUTN

in June, 1975, Honar Raoll listing, the call and total for W4DQS should have been stiown as

wWaDGS | . - 320/338 CW/F.

Strays

0 To many of the newcomers to amateur
radio compaonents such as these in this equip-
ment setup are merely relics behind glass in
the ARRL lobby or in other similar collec-

tions of radio memorabitia, But to the original
owner of cali WOCRC Ru s Rennaker and
ather senior citizen hams, such stations rep-
resent their introduction into amateur radio.
Here the transmitter used a Ford spark coil;
the receiver, a 201 tube and an amplifier for
the Magnavox speaker which required a 6 volt
field source,

1 would like to get in fouch with. . .

a any school radio club interested in estab-
lishing 2 school radio cJub net on 20 meters.,
WATEWC

2 University of Missouri graduates interested
in forming an MU net. W@ZXY

G chefs whose hobby is
G2DRTT

0 ham operators world-wide who are em-
ployees of Fisher. Send name, call sign,
branch and home address to Fred . Shelter,
977 Oak Street, Indiana, PA 15701,

U amateurs who are alumni of Brandeis Uni-
versity, Brandeis Amateur Radio Society,
WALJHQ/1

11 amateur operators who are police officers
in the state of New York. WA2NIR

O others inieresied in the reception of
weather satellite pictures. WBSQYM

1 amateur operators who are deaf. Jerry
Lame, 922 Suburban Apts., DeKalb, IL
60115,

i3 anyone interested in a Russian fanguage
net. WASSQG

U other members of the Big Brothers associa-
ton intetested in getting together for a big
brother-little brother field day in 197e.
WB2MZUf1

amateur radio.
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1976 Novice Roundup

Novicas. here’s the chance to work your
own contest . . . it's Novice Roundup time
again, The last two vears have hoth seen new
records set by Novices, but whether you find
vouiselt fighting for top spot, working for
that WAS certificate or increasing your code
speed, youw'll discover the NR is loads of fun.
Thirty howrs operating time allowed out of
nine days will go by like thirty minutes.

The 1976 Novice Roundup period is 000)
UTC Saturday, February 7 to 2359 UTC
Sunday, February 15 Den’t forget, this
means it actually sterts on Friday evening,
local time, in ull parts of the U.8.

A few operating hints: after calling CQ,
listen on both sides of your frequency:; not
everyone witl have a VFQ. Check 15 and 10
meters periodically, since short band openings
there will bring 'in some hard-to-get states
{and DX). Write to headquariexs for a supply
of special log forms and “dupe sheets.”” Send
a selfaddressed, stamped envelope and ask for
the Novice Roundup “package.”

After the NR is over, send your fogs with
comments and photos of vou and vour
station {o headquarters; be sure they are
pogimarked no later than March 15, t976.
Since logs become the property of ARRL and
cannot be returned, remember o keep a copy
for vour own files. Good lack!

How To Participate

Contest QS0s are much briefer than ordi-
nary ragchews. You should not ezpeat your
transmission (call, RST and section) at all
nnless you're requesied to do zo. Here's the
way a typical exchange might go:

CQ NR CQ'NR DE WN4VMC WN4VMC
WM4VMC NR K

Sample Summary Sheet
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In most cases your state is your section.
However, new hams in PA NJ NY MA CA FL
& TX should check page 6 of any issue of
OST to learn their exact section (within the
16 ARRL divisions). 1f you stll don’t know
your ARRL section after referring to page 6
of ST, drop us a card and we'll help you
out

Generals:
Novice CQ NRs.

Note that time is ex pressed in Coordinated
Unijversal Time (UTC). If you're unfamiliar
with UTC, temember that it's 5 hours ahead
of EST, 6 ahead of CST, 7 ahead of MST and
8 ahead of PST. Better yet, send for our
handy COperating Aid # 14, which contains,
among other goodies, a time conversion chart
and explanation of the R8T system,

Scoring

Count one point for each confact (you
may work a station only once, regardless of
band); add your ARRL Cude Proficiency
credit, then multipty by the total number of
multipliers (sections + countries) worked.
And remember, KH6 KL7 KP4/KV4 KZS
and YE districts are sections and cennot be
countad a second time ag a toreign country. If
yvon work 100 stations in 31 sections + 3
foreign countries and have an ARRL (not
FCC) Code Proficiency credit of 10 wpm
from WIAW or W6OWP, then your score is
100-plus-10 X total multipliers (31+3) or 34,
for a total of 3740 points. For details on the
Code Proficiency program, see OP-News of
this issue. You may work DX stations for
contest credit; a multiplier of 1 is earned for
each separate foreign country worked.

Read the rules carefully. Xeep a check-
sheet of stations worked (we have Operating
Aid 16 available free} so that you don’t have
duplicate O80s. Log sheets, Op Aid 6 and a
map of the United States are now available
from vour ARRL Headquarters. Unless first-
closs postege is inciuded with your request,
log sheets Will be sent by third-class mail, Ta
2id us in getting these forms to you as quickly
as possible, please be sure to include with
each request a self-addressed and stamped
envelope containing: your full name, call and
maiting address complete with Zip code, We
suggest a minimem of 10 cents postage
attached. This will assure vour receiving 3
log-sheets {enough for 300 QSO0s), 1 Op Aid 6
and a2 WAS map (if desired). Using this as a
guideline, vou can adjust the postage accord-
ing to the number of logs yvou anficipate
needing.

BCN Uin the NR!

Rules
1) Eligibitity: The contest is open to afl

don’t call CQ NR; snswer

radio amateurs in the ARRL sections listed on
page 6 of Q8T

D 7ime: All contacts must be made
during the centest period starting at (001
{12:01 A.M.) Coordinated Universal Time on
the first Saturday of February and continuing
untit 2359 (11:59 P.M.} Coordinated Univer-
sal Time the second Sunday of Febrpary.
Time may be divided as desired but must not
exceed 30 hours total Off periods may not be
fess then 15 minutes at 2 ime. Times on and
off rmust be entered in your log.

3) O80s: Contacts must include certain
information sent in the form as shown in the
example. (80s may fake place on the 80,
40, 15-, and l0-meter bands. Crossband
contacts are not permitted. Novices work any
amateur stations; non-Novices work Novices
only, Valid points can be scored by contact-
ing stations not working in the contest, upon
acceptance of your RST and section and
receipt of a RST and sectionf/country. A
station may be worked only once, regardless
of band.

A ‘Novice may operate in the Novice
portion of the competition until he receives
his General Class license; then he must par-
ticipate as a non-Novice only.

4) Scoring: Each exchange vounts one
point. Only one point may be camcd by
contacting any one station, regardless of the
frequency band. The number of ARRL sec-
tions (sce page 6 of any {ST) + foreign
countries wortked during the contest is the
“total muitiplier.” Yukon-N.W.T. (VER) also
counts as a multiplier. A fixed scoring credit
may be ecarned by entranis who hold the
ARRY. Code Proficiency certificates. FCC
code credit cenmot be used in lieu of the
above, If an entrant does not hold a2 ARRL
Cp Award, he can apply for credit by attach-
ing to his Noviee Roundup report a copy of
the qualifying run from W1AW or WoOWP for
January or February. Cp credit eguals the
wpm speed indicated on the iatest ARRL
certificate or sticker held by the entrant. The
finai score equals the “total points” plus
“ARRL Code Proficiency credit” multiplied
by the “total muitiplier.”

5 Reporting: Contest work must be re-
ported on forms from the ARRL. Reporting
forms and 2 map of the United States will be
sent free upon request. Indicate starting and
ending times for each period on the afr. Al
NR reports become the property of ARRL
and none can be returned. Entries must be
mailed to ARRL Haq., 225 Main St., Newing-
ton, CT 06111, no fater than March 15, 1976.

6) Awards: A certificate wili be given to
the highest scoring Novice in each ARRL
section. Multioperator or Ceneral Class li-
censees and above are not eligible for awards.
However, a box containing the TOP TEN
W/VE highet-class licensees will be incorporat-
ed in the results. And should participation
warrant, a similar box will show TOP TEN
DX entrants. g5



Operating

News

The Syndromes of High Power

High power is fine, as far as it goes, but it is
sure no substitute for effective radiators. The
way to get resulis is first to make sure your
antenna system is operating at maximum
efficiency. Then consider your power input,
and also a means of gquickly controlling it so
that you aren’t using more power than neces-
sary to effect the communication at hand.
‘This is illegal by Section 324 of the Commu-
nications Act, and it doss apply to amateurs,

Trouble is, too many of us don’t use our
heads - or rather, many of us get carried
away with aifluence, or with greed, or maybe
just plain oid enthusiasm to get the job done,
or mavbe a slight case of sickness of the
cranial cavitation. So we go out and buy a lot
of heavy gear, capable of running up to, say,
ten kilowatts input, and have a lot of fun
installing it and watching the fantastic meter
readings and the corona and the powerful,
deep hum of heavy itransformers and chokes
and hearing the guy at the other end say,
“Wow, what a signall”™ We know of one ham
who, while working for a commercial organi-
zation building 2 S0-kW hf rig, fired it up on
75 meters one night, jusi for fun, and tried to

MEET YOUR SCM

Newly elected Maritime SCM Ron Solo-
mon, VE10C, was born in Darmouth, Nova
Scotia, in late 1919, Ron holds a BS from
Dalhousie EUniversity as well as a later BA

s

L E

(major in mathematics}). During WWIL he
served as an officer in the RAF and RCAF
(radar}, VE1OC acquired his call in Septem-
ber of 1938 and is currently an Advanced
Amateur licensee. This active ham holds OPS
and PAM appointments and served as Assis-
tant SCM.for four years. Among the awards
he has eamed are BPL, RCC, PSA, WAL,
WACAN, WAVE, WAS, DXCC as well as
Section Net Certificates. Ron is a past presi-
dent of the Darmouth Amateur Radio
League, Life Member of ARRL, QUWA and
the Society of Wireless Pioneers, member of
the Hatlifax Amateur Radio Club, Nova Scotia
Amatenr Radio Association, the Antique
Wireless Association, the Antique Radio Club
of America, the Canadian tha%: Wireless
Assoclation, and the Nova Scotia VHF Asso-
ciation, YFR10C operates principally on 10
through 75 meters. Quiside radiators include

~ dipoles for 75 and 40 plus a 3-element triband

beam

5-BAND AWARDS

Updating the December, 1975, listing,
SBDXCC: (starting with number 463), 9L17

tell all and sundry he was running a “cool kW,”

Well, fun is fun, bui basic insecurity
causing {requent pushing of the 10-kW switch
is a Jifferent matter. You've gotta have that
country, so push that switch. You've gotta
bust through that QRM, so push the switch.
Your mother hated you, so push that switch
and show “em! The white coat squad will be
here any minute, so push it and watch the
4CX5000s blush!

Often, a perpetrator of such illegalities will
tey to justify it, either to himself or fo his
close circle of friends ~ most of whom
disapprove but won’t “squeal” “Tt operates
coal and conservative,” he rationalizes, “and I
never push it unless [ hafta.™ “It geis me in
and out of the pileups fast,” he tclls his
friends. “That way [U'm out of your hair
quicker,”” But the innate satisfaction is such
that he'll usually jump into every pileup he
finds, even if he already has that country, just
to assert his mastery. Not all who do this are
running illegal power input, of course. Some
are demonstrating the mastery of their sophis-
ticated antenna systerns.

Then there is the guy who just likes to

WIWQC/4; SHWAS: (startin

with mumber
229), WBSHVY K2GBC W ;

" WB4QWM.,

WI1AW OPERATING SCHEDULE

Operating-visiting hours are Monday through
Friday 1 P.M, to t A.M., Saturday 7 P.M. to |
A M and Sunday 3 P.M. to 11 P.M. (ail local
Eastern time). The station address is-225 Main
8t., Newington, CT 06111 (about 7 miles
south of Hartford). Maps wiath local street
details and the peneral contact schedule are
available upon request. All frequencies shown
are approximate, If you wish to aperate you
must have vour original operator’s license
with vou. The station will be closed Jfan. 1,
Feb. 16 and Apr. 16, Staffr Chief
OperatorfARRL Asst. Communications Mgr.,
[ . Bender, WIWPR: Alan Bloom,
WA3JSU; Chris Schenck, WB28EZ,

Code Practice

Approximate frequencies: 1,805 3.58 7.08
14.08 21.08 28.08 50,08 and 145,588 MHz.
For practice purposes the otder of words in
each line may be reversed duting the 513
wptn  {ransmissions. Each tape carries
checking references. Details on Qualifying
Bung appear monthly in Q8T Operating
Events. The 0230Z practice is omitted four
times a vear on designated nights when
Frequency Measuring Tests are sent in this
periad.

Speeds EST ure

5-7%10-13-9 A M. MWTF 1400Z MWFE

20-25 9:30 P.M. 0230Z MWFS
TThSSu

16-13-15 4 P.M. M-F 21002 M-F
730 M. Dy 00302 Dy

35-30-25-  9:30 PM. MWF  0230Z TThHS

20-15 9 AM. TTh 1400Z TTh

To improve your fist by sending in step
with W1AW (but not over the air!) and to

allow checking the accuracy of your copy on
certain tapes, note the UTC dates and QST

Conducted By George Hart, WiNJM

chew the rag, but insists on being the center
of attention, and the only way he can do this
is by putting out a signal nobody can compete
with — or hardly anybody. You'll hear him on
there, expounding away on his favorite sub-
ject ~ himself and his problems and his
achievements — day after day, night after
night, as long as anybody will listan, and
sometimes even if nobody will

Qccasionally one of these birds wiil come
out with the real reason why he uses munit-
kW, *I just can’t compete without it he'll
say. This is meant to imply that evervbody
else does it, so he has to also. But what it
really signifies is a confession of basic insecu-
rity with a threat of failure. 1 can’t succeed
unless I cheat; therefore, you must agree that
1 should cheat, because failure is unthinkable,

Well, we've always said that a psychologist
would have a field day if he started to analyze
amateurs. The above is inspired by comments
from the field received here in recent months.
its purpose is not specific, but in general if
vou recognize any of your own habits and
don’t want to be “pegged,” look at vour
operating as others do — or might.

text to be sent in the 02302 practice from the
Octaber issue of Q8T

1 /9 It Seems to Us  1/22  Puh, 5w,
1/13  Correspondence 1/26 World Above
if21  League Lines 1/30 YL News
Bulletins

Columns indicate times in EST-PST-UTC,
Phone Bulletins ¢1.82 3,99 7.29 14,29 21,39
28.59 50,19 145.585 MHz):
2100 Dy 1800 Dy
2330 M-S 2030 M-8
CW Bulletins at 18 wpm (1,805 3.58 T.08
14.08 21,08 28.08 50.08 145.588 MHa);

1630 M-F 1330 M-F 2130 M-F
2000 Dy 1700 Dy 0100Z Dy

0200Z Dy
04307 T-Su

CW Bulletins at 10 wpm (same frequencies s
ahove):

0000 M-3 2100 M-8 0500Z T-8u

RTTY Bulletins at 170 Hz shift are repeated

at 850 Hz shift when time permits (3.625
7.095 14.095 21.095 28.09% MHz):

L1730 M-F 1430 M-F 2230Z M-F
2300 M-S 2000 M-8 U400Z T-Su
Oscar Bulletins (13 wpm on cw frequencies):
0840 M-F 0540 M-F 1340Z M-F
1400 M-F 1100 M-F 1900Z M-F
1600 Su 1300 Su 2100Z Su
Oscar RTTY:

700 Su 1400 Su 2200Z Su
In a communications emergency monitor

WI1AW for special bulletins as tollows (times
in UTCY:

Phone: On the hour.

Y: At 15 minutes past the hour.
CW: On the half hour,
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DXCC NOTES

Announcement is hereby made of two
additions te the ARRL Countries List: Sable
island, VX9, and 8t. Paul lsland, VY@, The
addition of Sable Island is based on Foint 1 of
the criferia used for Countries List additions

“ .. a distinctively separate administra-
tion.” and St. Paul Island by reason of Point
3 {*“separation by foreign land™), Contacts
made zafter November 15, 1945, with either
Sable lIsland or St. Paul Island, may be
suhm%tted for DXCC credits starting February
1, 1976,

No DXCC credits will be given for any
operations from Sable Island, or St. Paul
Island until it has been established that
fanding and operation from thdse islands was
done under specific permission from the
proper authority.

NOVEMBER 8, 1975, FMT
‘The new production schedule for QST
makes it impossible to present the fufl FMT

results this issue. Stand by for the Novembetr
report in February, please.

HIGH SCORES — OCTOBER CD
PARTIES

The D Parties are held four times a year, in
January, April, July, and October; they are
not really “contests” in the true sense of the
word because no certificates are given, The
D parties are merely get togethers for
League members holding leadership and oper-
ating appointments, primarily through the
Communications Department, Your focal
Emetgency Coordinator is ehigible to partici-
pate, along with the guy down the sireet who
operates on traffic nets and holds an Official
Relay Station appointment and the amateur
up on the hill active on VHF and appointed as
an Qffieial VHF Station. The CD garties are
“closed™” in the sense that only appoiniees

o yosh, (e gmars  nme e wey
E65+ -5 3- : 17
’NAlSTN{WA?SJP?.np), 5569210 KOEY A 115,900- 380-0l-11 wi1LPa 352490 2766115
warwxY e 90 9 '?"o:z’ KILPA 114,975 361-63-18 K4 52,075 231-37- R
AL Fhgan0 834 20 WETRA 114,180 338-56-10 WAMY A Bngi0. 2RG.57 4
ATKIDLK] D-gﬂg " waguaw L1%,760 344-65- & wiADZB T840 207-894- 9
wEpAL 02,588 £69-69-20 2FE [13,060- 335-70- 9 waLT 78,680 7137 &
bp H “.,3- gﬂ- g?l-ﬁg-gg wBaQoT  109,120- 334-04-12 G IS, 240~ 27156 &
Kapuz 289,200 £73-68-20 WaDaX 108,835 351-51- & WALRYL 75000 29550 W
waezve ~ telasn faa70-2 WAIUAZ 108,160 333-64-12 WARLIVE IRBAG. B7N5L 17
SEAW/A 256,080 7T0-65-20 we2NOM/l 107,360 344-61- AE!\F}WU 123,015 4]498-14
KAGXR 252,280- T4Z-6E-20 KiHXS 106,200 350-601] 1) 71830 29 134
HWIYTOWARYIZn) KarRPH 106,140- 366-58- § 1F P1.AL% J58-5316
241,870 717-67-29 VisvZosa 162615 33561-17 WATWRY 49,1 4 3
D, 240,240 722-66-20 WHQIYK 104,135, 3825418 WESALS0 e 411
KLiYN/G 238,945 oigna-ie WAGTE 104,110~ 38458 & BHHIW 07545 237-87-13
WALUIK 2337380 7186618 WAAZ) 103,545 347-he. & WA LANE 58,855 24353 4
KAEGL 233,350 713-65-70 walBx 103,320~ 321-63- 9 SUAZ 5285 22457 7
Kekl Z21,790- 650-68-19 WIBBR K 101,500 345-58-1% WRZRKK ﬂa,nﬁg— 13g-52- 4
WOPST G045 524-65-17 WHIGRD 70300 336:59-14 WATRWOMS  £17528- 13
WASVWIS 184,180 562.66-17 WBAWKS  i00120- 3156319 walUllk Ba000 g
WEZHISK/L 180495 5656313 WHEUK X 1688 Z09.50. 7
WHASHOTY (77,975 56)1-63-15 PHONE WHINME '59'1‘;?11- 22-51-11
WABT Z 149,825 454-55-16 O EF 5 7585. 220-61- &
WROTE t43]140. 4156312 WB2NOM/L 157,440 484-64-15 WEVZO 4 BE 640 PATbR1T
WAIVEM 142,065 446-63-10 KeCQF 125,600 405-64- 3 BRJIY K NEBOR 21980
WABYEF 141,900 430-651% WASKKP  125.660- 407-61-17 WROTE 54,270, 1605.54- 7
YV TRE 40,430- 447-62- KaPvIs 12, 105- 2555714 BAHOD 53,900 191-55- 7
WBSIZN 132,180~ 408 8 KBGXR 119,285 391.6}-20 WARFE B2 1l0- 1 4- 3
WEIKW (29,600 299-54-17 KIMNT/? 117,800 X24-62-15 52 57,000 2 & 217
1) 134,480 383 a WaHG T 114,000 377-60-12 KaFuU 49,4 2& 2004878
w?yngy isiinn 3048219 WGAF I 111,439 3915716 WAISTN £370D- 184-46- 3
GN 122,915 398-61- 7 WAVWI/S  102,900- 338-60-15 ‘LW Z0i890- [74-47- B

and officials are eligible {o participate but are
“open in that just about every active amateur
can qualify for one appointment or another.
¥our Section Communications Manager (list-
ed on page 8 of OST) can supply information
on apppointments of all Xinds.

For the Iast several years the July CD
Parties have been open to all League mem-
bers, and a spccial atnouncement of that
event is in QST each June. This year, how-
ever, the open CD Parties will be in April,
since the July Parties have been dropped to
make room for the special Bicentennial Cele-
bration. The other three parties are tradition-
ally for appointees and officials only, and
they have provided a lowkey, enjoyable
activity for thousands of operators over the
vears. There is some competition in them,
however, and the October, 1975, CW CD Party
was a good gxample. An examination of the
high scorers listed below will illustrate the
point. . . the top score of 953 contacts in 69

Operating

JANUARY

1: Straight-Key Night (starts 0100Z which is
Dec, 31 local time), p. 96 Dec.

3: International Pacific DX Net 8th Birthday
Party, p.-96 Dec.

3-4: VHF Sweepstakes, p. 56 Dec. Nostalgia
Radio Exchange, p. 96 Dec.

7: West Coast Qualifying Run, (WeOWP,
prime, W6ZRJ, alternate}, 10-35 wpm ai
0500Z on 3590/7090 kHz. This is- 2100 PST
the night of january 6. Please note that dates
are always sirown at least 2 months in advance
and times are always the same Tocal “‘clock
time,” e.g. 9 P.M. focat Pacific time, Under-
line one minute of the highest speed copied,
certify copy made without aid and send to
ARRL for grading. Please include your full
name, vall (if any) and complete mailing
address. A legal size addressed stamped enve-
lope would be helpful.

10-11: €D Party cw, open to all ARRL
appointees and officials, notified separately
by hulletin. {Note it starts 2300Z Jan. 10 and
ends 0500Z Jan, !:’.M) Hunhn{cl;tons in the
Air Contest, YU 80-Metexr DX Contest, p. %6
Dec,

13: W1AW Qualifying Run, 10-35 wpm at
3230 UTC ftransmitted simultaneously on
1.805 3.58 7.08 14.08 21,08 28.08' 50.08 and
145.588 MHz. This is 2830 EST (¥:30 P.M.
fucal Eastern time) the night of January 12.
Underline one minute of top speed copied,
certify copy made without aid, aud send to
ARRL for grading. FPlease include your name,
calt (if any) and complete mailing address. A

72 0O871=.

EVENS

legal size addressed stamped envelope would
be helpful, i

14-15: DX-YL to North Amersican YL Con-
%qf cw, . 96 e,

8: Par 'Fhone. )
24-25: SIMULATED EMERGENCY TEST, p.
54 Dec. Under 20 QSO Party, sponsored by
the Under 20 Club, open to all under the age
of 20. Full 48-hour Period UTC,' ew and
phone, Exchange RS(T), state, country, or
province, and name. Continental U.S. QSOs
worth [ point; Alaska and Hawail (or a
country on the same continent), 2 points, DX
ar other countrigs, 3 points. Cw QSO0s worth
double points. with triple points on vour 20th
S0, Multiplier is the sum of states, provinces
and DX couniries worked, Score equals multi-
plier times QSO points added to your age.
Awards., Membership to all who participate.
For resuits andjor awards, send an s.as.e.
with an additional stamp to defray costs to
Jim Berets, WA1UQU, 33 Arrow Head Dr.,
Stamford, CT 08903 or Gregg Levethan,
WALUOT, 17 Boulder Brook Dr., Stamiord,
C'T 06903, Mail by Feb. 1
28-19: DX YL io Norih
testi:phone ., 96 Dec,

31-Feb. 1: French Contest, cw, p. 94 Dec.

FEBRUARY

5: West Coast Oqz,lifyinﬁol{un.

7-8: DX Cpmﬂetltlon phone, p. 61 Dec. .
7-15: Novice Roundup, p. 70 this issue.

11: W1AW Qualifying Run.

14-15: Ten-Ten Net Winter QSO Party, full
UTC period. Open to all, but only 14-10
members eligible for awards, Exchange name,

" American YL Con-

ARRL sections represents a new seorin
record for the October (W Party and a QS(g
rate of just about 48 per hour for 20 hours.
WA2UQO is a seasoned uperator, with years
of experience in many contests as well as €D
Parties. Others in the top ten scores are
similarly experienced and several have found
themselves at the top' in CD Parties and
Sweepstakes contests over the years. Al
thou just z fun activity for most, the
Cctober CW CI? Party had competition at its
best for the “Number One” spot.

CD Parties sponsored by your Communi-
cations Department are just one of many
activities and services available to ARRL
members. Your SCM can supply information
on most of these, and get vou started in
active, “official™ participation in your ARRL
section, We'd like to haar you on your section
traffic net, or in AREC drills, ur as an Official
Observer, and, of course, in future CD Parties!
- WAISTN e

location, 10-10 number. Score | point for
each contact, | point if with a L0-10 member,
1 point if outside vour own state, Province, or
countey, {Max, pussible 3 points for any one
confact.) All econtacts must be made on 10
meters, any made, but a station may be
contactad only once. Logs must include date
and time of each contact. Awards. Send logs
by April 1 to CGrace Dunlap, KSMRU, Box
245, La Feria, TX 78559. Complete results
will appear in the 10-10 Net Summer Builetin,
15: Frequency Measuring Test, open to all,
he%'ns with a callup at G130 and 0520 UTC
February 15. (Remember, this is the evening
pefore, local time!) The periods for measure-
ment start at 0237 (20 meters), 0245 (40
meters) and 0253 (30 meters); for the late
run, 0537, 0545, and 0553 respectively, Note
the reverse order and measure 20 first. Each
measuring period lasts five minutes. Submit
your averages for each S-minute period which
will be compared with the umpire’s averages
during the same period. (The umpire is 2
professional measuring laboratory.) Tell how
many readings you took to form your aver-
ages. Approximate frequencies for the early
tun are 14,071, 7085, and 3560 kHz Late-
run frequencies are 14,089, 7091, and 3564
kHz. Your entry must be received by Feb. 26
to quality for the May Q87T report of the
competition. WI1AW will start transmittng
the official results in a special bulletin Febru-

27,
3’1”-22: DX Competition cw, p. 61 Dec.
YL/OM Contest, phone, sponsored by the
Young Ladies’ Radio League, staris 13002
Feb. 21, ends 1800Z Feb, 22 {ew Mar. 6-7),
Open to all; all bands,” no c¢rossband, net
contacts not permitted. Call CQ YL (YLs call
CQ OM). Exchange QS0 no., RSST%, section/
country (see p. B for section list). Entries
must indicate band, times, date, transmitter
power. Note phone and ¢w are separate
contests. One point per (S0, Contact a
station once only, multiply by nd, of dif-
ferent sections anci/or countries. Confestants



unning 150-watts input or less on ¢w and
300 watts ssb pep or less on phone multiply
by 1.25. Signed logs with claimed scores must
be postmarked no later than March 24 and
repeived by April 18 or they will be. disquali-
fied, Log copies go to Beth Newlin, WATEFG,
326 W. Prince Kd. - 06, Tucsan, AZ 35705,
Certificates, trophies.

28-29: French Contest, phone, p. 99 Dec,
MARCH
3: West Coast Qualifying Run.

6-7: DX Competition, phone, YL/OM Con-
test,“(l:w. .
11: WIAW Qualifying Run,

13-14: BERU.

14-15: South Dakota State QSO Party, spon-
sored by the Prairie Dog Amateur Radio Clyb,
{400Z March 14 to 02002 March 15, Cw 76
kHz ué: from the boitom, phone
1975-3955-7230-14280-21370-28510, Novice .
in the middle of their bands. SD exchange
R5{T) and county (no SD-8D contacis per-
mitted}, all others report plus state, province

or country. The same station can be worked
on different bands, modes, and counties for
multipliers. Score: SD contacts times states,
province, country. All other contacts times
counties. Signed declaration and claimed
score reguired Certificates. Logs by April 30
to WBgEVQ, Box 493, Springfield, SD

57062,

20-21: DX Competition, cw.

22: W1AW Morning Qualifying Run.
27-28: BARTG Spring RTTY Contest.
April 3-§: “Open” CD Party, cw.

April 10-12: “Open” (D Party, phane.
June 12-13: VHF QSO Party.

June 26-27: Field Day.

July 4: Straight Key Night,

July 24-25: ARRL Bicentennial Celebration,
Sept. 4-5: VHF QS0 Party.
Nov. 6-8: 88, cw.

Nov. 20-22: S8, phone.

Contest Disqualification Criteria
and Club Competition Rules

Contesting with your club is fun.

Being disqualified is not.

Here are the details on both these important aspects of

ARRL contests.

\é'ious ARRL operating contests held each
vear are built around rules by which partici-
pants must abide. Through the years, means
of enforcing thase rules in 2 manner fair to all
participants have evolved into a set of guide-
lines hased primarily on recommendations of
the ARRL Contest Advisory Committee.
Those puidelines are called the Disqualifica-
tion Criterfa, and are used as the basis for
exemination of possible rules infractions. The
Headquarters Awards Committee, composed
of seven active staff. members, provides a
recommendation in each case to the Com-
munications Manager, with whom responsibil-
ity for the final decision lies.

What follows are those Disqualification
Criteria, nlong with rules for Club Competi-
tion in ARRL contests. The Disqualification
Criteria apply to all ARRL operating activi-
ties, and the Club Competition applies to the
VHF Sweepstakes, the DX Competition, and
the November Sweepstakes. Rules for all
confests throughout the coming year will
refer the reader to this page concerning rules
enforcement and club competition.

Club Competition

Only ARRL Affiliated Clubs may participate
in the club competition. A member must be
listed in the regular score listings before he
can be counted for a club.

1n order for a club to be listed, two points
must be met:

4) At least 3 entries from members of the
elub must be submitted.

b) All members wishing to be included in
the club scores must indicate the club name
on their summary sheet and the club letter (if
one js sent in accordance with the previous

paragraph) must indicate that said member is
eligible to compete for the club,

Members eligible to compete;

#) Bonafide cfub members living up to 50
miles from the club affiiiation address need
not attend any minimum aumber of club
meetings. However, to be considered bona-
fide, a member must be active in club affairs.

h) Membeis residing between 50 and 175
miles from the club affiliation address must
attend at least 50% of the in-person club
meetings during the year immediately prior to
the date of the contest. If, however, he has
not been a member for a year's tinge, he musi
have attended at least 50% of the meetings
since he became a membex.

¢} Members living outside of 175 miles
andfor members operating stations outside of
175 miles may not compete in the club
competition,

Scores of members meeting the requirs-
ments of section 11A mav be submitted for
club credit. Single and multi-operator station
scores may be counted. At a guest-operated
single-operator station, both the guest-operat-
or and the station licensee must be members
of the same club in order to count the score
for that club. At multioperator stations at
least 66% of the operators must be members
of the same cub in order for the score to
count for that club,

In order for a member to attend at least
50% of the in-person club meetings it is
necessary that the club hold o legsr 4
in-peison meetings a year so the member can
attend at least 30%.

It is not within the intent of these rules
that 2 club should vote out a member or a
member resign and then be voied back into

the club later in order that he can meet the
50% attendance ruie.

The highest affiliated club entry will he
awarded a gavel.

The highest single-operator cw score and
the highest single-operator phone score in any
club entty will be rewarded with a club
certificate where at least three single-uperator
cw and/or three single-operator phone scores
are submitted.

Disqualifications

If the claimed scote of a participant is
reduced by 2 percent or more, the log may be
disqualified. Score reduction does not include
correction of arithmetic ersors.

Score reductions may be made for taking
credit for unconfirmed QSOs and/or multipli-
ers, duplicate contacts, banned countries,
and/or other scoring discrepancies.

I a participant is disqualified, he will he
barred from submitting an entry in the next
annual running of that specific contest, e.g.,
disqualification from the 1975 phone S8
prohibits submission of an entry for the 1976
phone 88, but 1976 cw S8 paiticipation is QK.

The calls of all disqualified participants
will be listed in the ST report of the contest.

Any participant on the borderline of
disqualification but not actually disqualified
may tecejve a warning letter from the Com-
munications Manager.

For each duplicate contact that is removed
from the log by Hq., a penalty of 3 additional
contacts will be exacted, The penalty will not,
however, be considered as part of the 2%
disqualification criteria.

In all cases of guestion, the decisions of
the ARRL Awards Committee are finai. [fE%]
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Station Activities

ATLANTIC DIVISION
DELAWARE: SCM, Roger E. Lole, WIDKX — SEC:
KK 3DUM. RM: EEB, PSHR:

£

KIYHA 47, \’UA3WF‘Y 47, WASDUM 46, KIKAJ 44,
WIPM, & reyular on the DEPN for many vears ang
Sussex County RO became a Silent Key. His ﬁoad
tfellowship, knowledge, and willingness to serve wlll be
missed by all. WA3ANC is a new DE ham. K3YHR
wlll become DEPN mar. effective Jan. 1st.
neard a request for assistance when the Supt. of an
Acera, (Ghana Mission became il Fied, throuah
contact with a Wilmington sponsor, arranged tor o
mission ta be closed temporarily, a substitute sent,
arrival and assistance scheduled at the Phlladelphia
alrpur‘t and medicat attention, His r.cmtacts were with
At Jc and XYL GGIJL. DTN QNI 388 C 66

DEPN QNI 69, QTC 7. Tratfic: (Oct.) KIKAJ :l'i')
WBEEB 119, WAIWPY 97 WAJDUM 54, W3DKX 33,
K3YHR , WAIUUMN ll WaivAH 1!5 KIIXR 2.
(5apt.} WAIWPY 94,

EASTERN PENNSYLAVNIA: SCM, fGeorge $. Wan
Qyke, Ir, WIHK — SEC: W3FBF. 'PAMS: WAIPZO
WaAVL Ems: KJDZB JWIEML K3IMVO V\_p‘AJPHQ

, QTS 99, &1l no word trom the cw nets. fats
take a minute and get those reports in. OVS reports
from W3CL and WA3IBSV. QBS reports from K3BHU
WAIPHQ W&AVJ W3ID, Q0 reparts from KINSN
K3OI0 WICE 3KCM W3IKE K3DRT W3RFF,
Four HBPLs this month: W3aCUL W3VR K3NSN
Wo3ATQ., Halloween gave the Mazelton Hams a
chance tor same public service by assisting the palice
in ni.?ht street patrals; asslstlr{? were W3FCU K3RHI
31ix WAJGNG WAIBS WBIADT KIUKZ
KITRM, WA3LIDS/3 tonk first place nationally in
1975 FD using ONE watl! The Pack Rats did it aqain,
the biggest Hamarama ever! WAIMNT can attest ta it
too, he is arrowing money for funch, ucT
ot his big "A" tlcket, WIHYT now using HWLOL says
T is better that QRP! The Big guns W3CUL and W3VR
mu piling up the traffic totals, KINSN back In the
missionary nets. Qur lady Marine WAIATQ still
keeping her miany skeds. WASTHT now has a new
antenna, now for a rig to connect to it. Sarry to hear
WIEML still having problems with his eyes, speedy
recovery trom the gang in EPA Bill. Apology Na, J. 1
rnissed PTTN report apove it (s QNT 189, TC The
TASHAR gang were active duting the recent humcane
or flood, Those actlve were W3CMA W3VA WIXRQ
KANY X, Happy 62nd and retirement to W3BUR, boy
wilt yau be busy now, | know! W3IENR still on the
move he would like a iob yuaranteed to keep him
home at least 50% of the time. W3EL gettin ready
for a hard winter he says! With the help of HaQ. 1
believe | have all appointments and their expiralion
dates on hapd. | wilt ;n YOUr memory as they hecome
due. Remember appointments are far fwo vears now,
A little late | guess but | hope Santa brought you all
the goodies you requested, The Bicentennial yeay Is on
its 30 lets make it B good one for Ham Radio, 11 you
can’t get to the National Convention then by all means
make pians Lo attend the Atlantic DW!E.IUH g""t‘?"&"’;@

in Philadelphia. Traffic: (Oct. ICLY N S
122 20] SATQ 304, W 215,
Saemar 142, WAIPHG 141, WBZHBA/3 140, WHIPX
P16 UKZ_ 98, WA3PZL 75 o 64,
WABVUE b7, WAV 46, WIWRE 36, WAINDG 32,
K30WY 27, W3ID 24, K3 22, W3HK 20, waLe
19, W3 1 aipGT ALCEY 4, W4
jd, WASREY 13, W3ADE 17, Wi X,

1, WAIBSY 1, W3EL 1, WIKCM
1 wAjals '1, WAITMP 1.
iADCB 1.

MAI!YLAND - DISTRICT QOF COLUMBIA: 5CM,
Karl R, Medrow, W3IFA -~ The K3IQG team ai
Layols gollege mads BPL tor Oct. WAIWRN has the
top trattic score. W3CVE an independent 15 back and
shinging ew to. alf his old buddies, WA3ZALS has
warkeq 97 countries from his diggings. WAIEOP 5
busy hoth at W3ICWC and at homie. MEPN has
WAIPRW KIORW  and WAJIIMW as  directors.
WAIIHW and K3LFN are FAR frustess, MDCTN top
Horlor Rollers are WASWEN WAJPRW ILDD and
ARG, This net had 17 sessions, GNI average ot
14 7 with traffic at 63. The WR PON had 13 Se8510N4,
QN avg 14.4 and tratfic of 20 WIFCS managed 35
PSHHE poirts along with DX chasing and w:ntanzl g
the shack. A busy schoal schedule has
WAIUUM WASUPH and WA 3Y.JOQ burming the mid-
night oil. WBBZY/3 WAIJISZ and WIEHK 1file 00
1eports, While w3r-{v visited Japan tor 3 weeks, DE
bays KIKA] WIEER WAIWPY KIYHR kept MOD
humming, WIMSN is back in action 1.6 thru 450 MHz
and wants no more of those twisting winds. W3EQW
trips to the west cnast by air and rentals. W3ZNW
finds Z-mtr fm a pleasure iripping to AL, WA3S5JY
tried for a4 Hong Kang sked with no jov, WiMwD
keeps no week end skeds, WAILIYF itehing to get
back from the new iH. WIBHE had the thrill of a
jife time participating in_an on-the-alr sea rescue
Involving VE@MCNM, tha Coast Guard and the 3th
PMstrict hams en the east coast. WAILIVM RACES RO
and the Montgomery Co. hams provided “Flood
Watch™ communlcatlons nn 25 ang 26, Partici-
pants WAIYDO, WA3Z lNCS) WIHEM WAZZINW
W3VGE W3IBFV WASPAD WAIPAE and WRIABM.
QNI stations WiCcYQ waAJlolg
WIS0G WAIPBC

sept. 26 the call was answered by: W
WAIWY A WIHSC WIC YR} W3HHE and the Ajr Force
MARS. Good show Wlth a good try out of the naw rm
System. Nets: WR PO SDFW

3620 kHY at 6 M dally. angd MDD (WAF 2V) on 3

kHz, daily at 7 and 10 PM, Traffic: [O:t H wnaw

168, KIIQGE 151, WASEQP 138, W‘IL 128, WSFA
1?8 WA3SIY 88, WARZY /2 B3, W3 7, W3F

W
35, WAIPRW 26, WIFLV 20, WSEOV 19. WASUYB
19, W3BHE 4. I’Sept 1 WASUPH 24,
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WAIPCC

SOUTHERN MEW JERSEY: SCM, Charles K. Travers,
w2 " At the annual NMJN meeting WBZLCY was
mlected mgr. for 1976, W2FQY SBDA KZOQR
vepart Laurenceville NJ Repeater makinq excelient
prograss, A new 140-1t. towar with channel master was
vecently instatled replacinq tower dama? in recent
storm, EC WAZAML heid a very successful meetmg at
Somers Pt Graat interest was shown and SEC 201
with ECs WB2KG T WAZWPZ WAZSEA and WA?TRK
present. WA2SGA gave a very intaresting picture of his
arganization and “how functions. Vhe GCARC
eports a tode class of 19 students, Assisting in_the
training are WAZAX ] WAZVEE and WNZAHQ. Pres,
H3MDG of SHARK reports recent ARRL affiliation
and Lonstruction under way for a repeater on
146.01461. The Harmonics, SJRA Publlcatlon Grnpoy-
ad 4 very interesting program by K3JH of Bryn Mawr,
Pa describmg his huge HF rotaty beam antenha areay.
An RCA team headed hy WP KF has been tormed fo
<design the system and provide on-site project direction
and training of iranian personnel who will operate the

uipment of a large telacommunications system on
Kish Island in the Perslan Gult, Traftic: WB2ZLCU 115,
WBZJCE 38, W2Jl 36, wa2.00 18, WNZAZU 15,
WB2SFX 12, wH20%0 8, W2HEH 3, Wil 1

WESTERM NEW YORK: SCM, Richard M. Pitzeruse,
KEZKTK — SEC: W2CFP. Please riote that effective
Immedlately, my mallmg address Is 4143 Howlett Hill
Raad, Syracuse, MN.Y. 13215, WAZEAJ participated
BARRA in providing communications tor the
second annual Buffalo io Niagara Falls snarathon.
About this tume, WAZEAJ Is on & DXpedition ta
Crsney World in FL, WB2ZKUN looking forward to the
two weeks after Christmas whan he will be back from
Navy Basic training to fire up the ham rig. WA2CDV
active in the jast CD Party and Is gearing up his QO
work., W2RQF ordered the digital readout for the
FT-101E, WA2ZLIYK doing an FR job as a rew traffic
handler on N¥'S, W2RUF has 4 Novice Net running on
3728 kHz at 1700 local time. On Mon., Wed., and Fri.
it runs at 5 wpim, and on Tu4, and Thurs. they vary
the spesd. WB?fGL is the st mar. .
W2RLUF rea Kl an HW-101 a
(Ul:t] W?MT 228, W2FR 220 W
WAZUYK 139, we20Bw 131, W*RUF
BéKUN bs WAZTPL 49, WB2VND 48,
45, WRLIT ‘i WE QI X 28 W2RQF 23, K.{UFV is,
WIKTK 14, WAEAE 12, WAREAJ G KAIMI 7. (Sept.}
WIFR 302, W2RUF 108, (Aug.) W2RUFE &

WESTERN PENNSYLVANIA: 5CM, Donald J, Mys-
wski, RICHD — SEC: W3ZUH, Asst, SEC: KI5MB,
PAM: KIZNP. BMs: W2KAT/3 WINEM wW3iLOS5
WIKUN, WPA CW Traffic Net meets daily on 3585
kHz at 7:00 local time, PA Traffle Tralning Met me»ts
daily on d610 kHz at 6:30 PM |ocal time. PA Phol
Net meets M - F on 3960 kHz at 5:30 PM Iocal tlrne,
central and Western PA RACES Net meets every Sun.
oy 3990 kHz at 8:00 AM and 9:00 AM respectively, It
is with deep regret to announce the Silent Key af
K353 New appointments; WIFCL/3 OO0; W3iEQl
0B, Welcome to following new MNovices WNIAGZ
WNIAAC WNIACC WNIAGD WNIAGE and
WNIZBA. W3FYV has upgraded to Extya Class. The
Lumberland Valley ARC repeater now operational on
147.72/.12 MHz. WAJ has been busy lately
expenmentmg with fast scan TV, Thanks to K3IQAM
KEJOT WAIYDPF WIYCD and WAISSL for assisting
W3TTN with the repair of his antennas for the winter.
WAIWIK and WAISOZ are proud owners of new
towers, Good luck fellows in getting them in the air
before the snow flies, The Scuth Hills Brass Pounders
% Modulators took first place during Freid Day for the
W3 call areq in the 8§ transmitier class. K3CA and
WAIKAA are conducting Amateur Hadio classes for
the continuing education program in State College,
simulated Emergency Test on Jan. 24 & 2%, Let's
make this a whole WPA effort with every county
participating. All nets in the Section should he on the
Air during this SET. Contact wvour county EC or
W3ZtH Tor details. Special thanks to the Fort
Yenango Mike & Key Ciub of Oil City a&nd the
Conemaugh Valley ARC of Johnstown for their FB
hospitality during recen? visits to their club meetings. |
encourage all WPA members to take a few minutes and
read The Amateur's Code n the front of the ARRL
Handbook. The WBA CW Tratfic Net had 31 sessions
la 344 stations check In and handied 1454

;. WIKAT)
W3IEGJS 95, WA3ISWF 50, KICHD
WIKUN 20, K30YE 19, KasvE 13 A
W3OS 1%, K3AS1 14, KASJIN WITIN 14,
WAZEMT 19, W3AT G 7 W3uT 7, w:ilboa W3EGH

2, W3LOD 2, WA3UDZ 1.

CENTRAL DIVISION

ILLINOIS: 5CM, Edmond A. Metzger, WO9PRN —
Asst, SCM: Harry Studer, WIRYL, SEC: WQAES
RM: KQZ V. PAM: WAGKFK, Cook County Eo:

WIH P
Net = Freq, Timai{ Z)/Days Sass. QWNY QTC
ILN — 3690 Q430 Dy
ILL Phone — 3915 21456 Dy 330
NCPN — 3915 1200 M — S

10O M—5 82

TEN — 3940 1400 Su 79
This culumn's sympathy to the family and friends of
wWalLl. who recently passed away, He was a true old
timer of this section and was very active on the traffic
bands, WAYDOS WARIGDHN and WBOFRX are the
newly elected officers of Lakeview Amateur Hadio
Assn, WASJIE recsived his Advanced ticket. Members
af the Arlington Helghis Amatetr Radio Assn. were
again active on their annual patrol of the area's parks
on Halloween nite, WOGSH is enjoving his £3rd vear
ot Ham Radio with 4 new Yaesi FTIOIB and 200
foot long wire antenna, New officers of the Six Meter
Ciub 0f Chicago are WOWILC KSENZ Blanche Ihuma
KOTMW WAIRER and WIRVG. WAPRN attended the
Slarved HRock Radio Club's annual  appreciation
dinner. Vheir new repsater frequency will be 147,12
and 147,72, with the ¢all WRAFG, Plan now to
attend the 1976 ARRL Central Division Convention

SCM X ARECSORS T OVE XSEC Y OBS X TCC X QO X NTS X WAC T
CPXA-1 OPR X ECK DXCC XCLUBS ¥ AM X OPS X ACC X PAM S WAS

~hich will be held in Miwalikee Wi oh July 9 and 10,
it will be hosted by the Wast Allis Radie Amateur
ciub, and witll be at the Red Carpet Inn and
k—xposnmn {ienter. KSTHG gave & ‘travelog ot his
recent trip to Eurape at Fhe Wheaton Community
fAimateurs club neeting. ARRL Nas announced 4
special Bicentennial Was tor all statas in *'6, any
imode and hands. WBIKLW has upgraded to the
Advanced Class. WAMKRL RIHDL KOFNG and
WORZC are the new officers uf the Sangamon valley
Radio «lub. iL was represented in 0 nf 31 9RN
sessions,  Trafho: WHBINVIN 428, WA

WONXG 234, WRINQZ 203, WUNIP 183, RarTV
114, walXy 64, WILLNQ
45, WwaIULE 42 WBRDER 39, KeKHL 34, Wok
WAGLIE ECR ASHOT 53, WOPRN 20, WBIPHM 15
WARYLN 12, ‘.\.'E!ZP\“ B, WBBNIO B, KWDDA 1.

INDIANA: SCM, M.P. Hunter, WASEED — GEC:
WOLIMH. Congrais ate an order tor the [N section
members who made 100% representation on D9RN
pns:.nble. WEIOMX points vut an increase in QNI on
QIN. Bath nets welcoms vour support. The indy
Radio Club continues 10 have Some vary P‘"ﬂeptlnnai
ptograms, Corgrats to the new officers of IRC

they are wvery wdpable Indeed, The WVARA band-
spread reparts that 4Hz has been uigd for radio
prapagation. WalMH continues his good work with
the EC progtem. M 15 now near the top in FC
representation, With regrel | nnta :he !onowlng sitent
Keys: WOHIQ WoRGY KHLZAG walida, Lome scored
were gensrated locally during the CQWW contest. Two
new countries stifved up nterast during the cantest
ang just atter, Due to the qualifyiaqg criteria for these
Fwer You can expect soeme .m.idmonal new ones. Nat
Tratfic: 1PON 4, INN 12, QN lbﬂ. Hnos. WHF 1, ETN
526, {ratfic: WB‘IK‘TR HGS KOFZ¥ J27, WEgOMX
L6B, WaHUF 102, WY9QL W 111 AT X 97 WaIEM
78, WBUIHMR 77, WaillMH 70, WHENU 89, WIEI 68,

WOKWR 14, WAQTJS 11,
i 1(), KIJOY 9, KILZN &, K9HMG 7,
WAQCV&"IQ 5, WOHDH b, WABCDP 4, WASW.IA 2.

WISCONSIN: SCM, Roy A. Pedersen, RUFHI — SEC:

KOPKG, PAMS: WIAYK WALRW KIUTR. RMs:
WEIICH WIMFG H3LGU Kidksa,
et — Freng, Timel Z)/Dayvs wass. Ml QTC
BWN — 31053 1245 M-5 G368 3152
WHAYK o
BEN — 3985 L8006 Dy 678 184
NALLRW .
WNN— 372h 2315 Dy 57 2l
WHAlC .
WSBN — 3985 2330 Ly 1203 137
KAUTQ B
WSSN = 3652 O30 MWF LY 3
KOKSA , ‘
a100 by 34z 216
OMF .
WIN— [ — 3662 0300 DY aan 133
KILGuy ‘ ]
s, E.xpo — 3925 1801 M-F w78 54
WASN
K9UXY worked WAGING WRCCE (LA} WB@EIC
HATLM WARCHKI{MO). Two new hams in Portage

WNASEL WINDSES, WaMY 00 Class 4. #WIN-E WIN-L
certificates to WB9IDLS, Groundhoy party was a big
success with over 9ir presant for the dinner Incjuding
friends from (A and MI. Two alder hams who were in
an the ground work of the original ground hoyg party
could not be presant were W9F M and WeF v X, WHEN
BEMN certificates to WOIEM. WB9ANR has new {4
muter beam. KSDAF has new 1!?1?20. KOCPM made
BPL WSBN certlﬂcata to WEDQRXOD, Wisconsin Nats
Assni. s now Incorporated known as WNA Lid, WNA
manual will seon be coming out, has a lof of good
thin in It. Does your ¢ounty haua an ECT 1 yau
think you can qualify let your SCM know, wa waould
like to have an EC for all counnes I rattic: {0ct
KICPM R22, WODND 2.’5 WORVH 257, WBSNI
1946, WagGIy 161. wesibu 154, WASAVT ::m,
KOF MHI 130, WBUICH 118, WBIKPX 102, KILGU 89,
WIMFG 65, WIAYH B3, WBBHLb 48,
WNOPTX 47, WBOLKC 44,
WASPKM 37, KIKSA Jb. 41,
WHEANHT /9 :'{2, WNONRK 29 WBQJSW 28
1L WBI:.SJ 14, WIBHLD J..i WHKHH 12, WB
WdzBD WAOLFS 8, NIYFW E]
HashiRe 4 WESLIW 3. foept) N s

DAKOTA DIVISION

MINNESOTA. $CM Frank LBD£ RGIXE - SEC:
W ‘gl‘-L_i’ wa Ll ﬂOf:'l. RS
Kﬂ("VD KBRYU H, Chlaf OBS: KOR;
Chiat O0: WAQPRS. The SCM moved ar\d Is gatting
settled at 2021 Swan Lake Raod Duluth MN 5581%
Please sand all reporr.s and letinrs to this address.
Con{ats in WNHQN new Novi:a- WESQDM General;
WAGVUP WEBEFMI WBEHOX  Advanced;

WBOMBY Extra. WBG LOR rm:annv ubtalned the WaAS
and WAM awards, WBIMAQO is busy with Mavices In
Staptes; WASQIT KERYL and others are working with
Movices in Duluth; and povice classes are baing held at
the Dunwaody {nstitute in Mpls. Grand Rapids is
organizlng tor RACES raports WEBGNGJS. The Marshall
Club becoming active in ARES sez WHRDHS. Does
yn:}ur county have an EG? Can your club provide one?
WBPOCT is retiring as MSPN evening PAM bacauss of
incraased job responsibilities. Many thanks to Jim for
his great enthusiasm and positive aclion. Section nat
certiflcates are heing issued te active net members,

WERHOX now approved L.ife Member, presented
WBaNVN a copy of the new nperatln$ ook for
sightless amateurs. The Duluth area ZM fm group is

or anizing fox hunts and rapeater activities, Silent ch
3 ¥ will be missed rny many. Plconat 3925 kHr

PM M-F, 3 AM to noan Sat., MSPMN 3945 KiHZ

12 (15 M dailv MSSN 3710 kHr 5:30 PM M-F; MSPN
3925 kHz 5:4% PM daily; MSN1 3685 kHz 6: 30 P

dally, MSN2 3685 kiHz 10:15 PM dally. MAWX 38925

kHz ollows MSPN evening session, Traftlc: WBOHOX
66. WRGQMY 239, K@CVD #22, WAGGLL 192,



L

x HOW TO BECOME A RADIO AMATEUR |
» OPERATING AN AMATEUR RADIO STATION
x THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone starting out in amateur radio will find these publications a necessary
part of his reading and studying for the coveted amateur radio operator’s
ticket. Written in clear, concise language, they help point the way for the be-
ginner, Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the *'Gateway to Amateur Radio.”

$4.00

POSTPAID

The American Radio Relay League, Inc.—Newington, Conn, 06111
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You do!

Heathkit state-of-the art | N
2-M transceiver With true o cnwork repesters A mmimom of 10 wets

= = put and infinite VSWR without failure. A hot rece

dlgltal frequency i with 0.5 pV sensitivity and Schn
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“you can do the job w
ture-packed value. ‘* out one,
Just compare: True dig- Like we said, when
ital frequency synthesizer for un- want the best, and vou v

limited frequency selection with no urvqtals io buy to save, you want a Heathkit

Lever switched frequency selection with digital read- Kit HW-2026 Transceiver. . . .......... $28¢
out—just flip the front panel lever controls 1o select . puss!

Kit HWA-202-1 Optional AC power supply$3:

plus st

any frequency in any 2MHz segment of the 144 to
147.995 MHz operating range. LED status lights to
iet you know that the synthesizer is “locked” on the
frequency you dialed and whether the channel is in Heath Company, Dept. 9-13 Benton Harbor, Mi 4



suilds
ransceivers?

eathkit handheld

The HW-2021 is & 5-channel transceiver which
has a repeater Simplex offset switch for each
channel. The kit comes with a crystal which will
work 146,94 MHz Simplex and .34-.94 repeater.
Output is one watt minimum with 0.005% {or better]
stability. And the unit has true FM and a built-in
separate microphone for better audlio.

A rechargeable nickel-cadmium battery pack

and charger are included at no extra cost.

An optional Auto-Patch encoder gives you

the added versatility of placing telephone calls
through repeaters set up for touch tone operation.

Kit HW-2021 Handheld Transceiver. .. $169.95

plus shipping

HWA-2021-2 Carrying case & strap. ... $ 12.95

plus shupping

Kit HWA-2021-3 Auto-Patch encoder. . $ 39.95

ptional Auto-Patoh Encoder HWA-2021-4 Crystal certificate (only
shown installed. $39.95) ; . .
one required for each transmit/
: receivechannel)................. $ 6.95
. pastpaid
Because of the unprecedented The world’s_ lar_gest catalog
demand for these great new products. ' ot electronic kits.
delivery on orders will take Send for your copy today.
— uptoGweeks. - 7] EAm T N
Heath Company, Dept. 9-13
HEATH HOTLINE N Benton Harbor.y M[i%022 I
To insura the earliest Please send my FREE Heathkit Catalog.
possible delivery, call I
your order fnta the
Heath 24 Hour Hotline: NAME — I
61 6 982 3411 | ADDREST T I
CIY STATE HP I
HHIE D RSPECIFICATIGNS

AME25 SLBECT [0 GHANGE werr)lJTNrm_t



YAESU

You should purchase your new
Yaesu gear from Amateur Electronic
Supply because our Service Depart-
ment is one of the Finest if not the
Best in the business. This is Very
Important because the ‘‘Selling
Yaesu Dealer” is responsible for the
Warranty. -

FT-I0EE 160-10m Xevr w/processor. . 748.00
FT-101EE As above, but no processor , 659.00
FT-101EX AC only, o mic, etc....... 599.00
fV-101B Remote VFO........... 99.00
SP-101B External speaker........ 19.00
SB-101PB Speaker/patch .. 59.00
FAS Fan ................ 19.00
MMB-1 Mobile mount ...... . 19.00
RFP-102 RF speech processor..... 29.00
XF-30B AM filter .. ... cee. 45,00
Labar - install AM filter........ 12.00
XF-30C CW filter, 600 Hz .. 45,00
DC-1 DC-DC converter for FT-101EX 57.00
Optiomal crystals. ... ........each 5.00

FR-1018 160-2m solid-state SW Revr . 499.00
FR-101 As above, but digital readout . 659.00
FC-6 6m converter............. 30.00
FC-2 2m converter . ,........... #40.00
M-I FM detector.. . 20.00
Crystals For Aux/SW ........each 5.00
XF-30B AM filter ...... ... 45.00
XF-30C CW filter, 600 Hz ....... 45.00
XF-30D FM filter ......... 49.00
SP-101B Speaker .... 19.00
SP-101PB Speakerfpatch ........ 59.00

FL-101 150-10m solid-state Xmtr. ... 554.00
RFP-101 RF speech processor.,... 89.00

FT-401B 80-10m tube Xevr (AC only), 599.00 |
29.00 §

¥YD-844 Base station mic ...

YD-B46 Hand microphone........
FV-401 Remote VFOQ............
SP-4018 Speaker ..............
SP-401PB Speaker/patch ........
XF-31C CW Filter, 600 Hz ... ....

16.00
99.00
19.00
55.00 |
45,00

FL-21008 80-10m linear, 1200w PEP. 359.00 |
ceae 199.00

FTV-650B &m transverter......
FTV-250 2m transverter e 229.00
YC-355 30 MHz freq counter ....... 229,00
YC-355D 200 MHz freq counter .. ... 289.00
¥C.601 Digital readout.. ...,...... 179.00
¥0-100 Monitor scope
YP-150 Dummy load/wattmeter ..... 74.00
... 249.00

FT-224 24 ch 2m ¥M Xovr .....

FT-2 Auto 8 ch 2m FM Xcvr w/scan .. 379.00 §

MMB-2 Mobite mtg bkt for FT-2 Aute  19.00
200R 10w synthesized Zm FM Xevr ..

MMB-3 Mobile mtg bkt for 2008, . .
FT-520B €m SSB/CW/AM Xcvr
FT-221 2m FM/SSB/CW/AM Xevr. ...

MMB-4 Mobile mt for 620, 221 ...

19.00
449.00
§79.00

19.00

|

|

master charge

THE INTERBANK CARD

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores in:

Cleveland, Ohio & Orlando, Florida

444.00 |

OUTSTANDING RECEPTLON OF

OSCAR SATELLITES

144 MHZ CONVERTE!
Extremely Sensitive s
AC Pawer Supply ‘ i
Adjustable Gain LS
Rugged Construction e

Ideal for 145.95 reception of OSCAR 7. Permits
tunable reception of 2 meter signals by using your
10 meter receiver or transceiver, Beautituily built
and carefully tested with modern equipment,

Model 144CA  144-148 MHz IN, 28-32 MHz Dgﬁ 0

10 METER PREAMP
Improves S/N

Low Noise Figure
MOSFET Circuiting

Greatly improves the 10 meter sateliite 1eception
of most recewers, 12 VOC power, BNL connectors
Model 30PB  28-30 MHz $19.95

Order today or write fur detaled catalog. All
models are puaranteed and are postpaid in USA
and Canada. Other converiers, preamps, and ac-
cessaries availlable for hands through 450 MHz

Telephone (503} 757-1134

[] '{‘JJ Hlﬂ] @mﬁ laboratories

- 260 MW, Polk Ave., Gorvallis, Oregon 47330

# Learn the truth about vour antenna,

= Find its resonant irequency,
¢ Find R and X stf-resonance.

¢ Independent R & X dials greatly simplify
tuning beams, dipales. quads.

# {onnect fo antenna and to recaiver., Tune
recerver lo desired frequency. Listen to loud
naise Turn K and X dials tor nyil, Read R
direct trom dial. ¥ dial tells if astenna is top
long (X 1. toa short (X1, ar on trequency
fX=00,

s Compact, lightweight, battery operated.

# Simple to use, Self contained.

* Broadband 1190 MHz.

® Free brochure on request,

* QOrder direct. 53995 PPD U S & Canada

{add safes tax 1n Calit.).

_Al.ol,\‘fl”nn‘[”

BOX 455, ESCONDIDO, CA 92025

Phone: (714) 747-3343

FXE 141, WBAKTH 127, WBPEKE 160, KGPIZ 97,
'm%ovw;x a7, K?!ZRD 84, ' WAQYVT 83, KOUSE 81,
WEAOCT 772, WHALDW 57, WBUNZX 52, KUZBI 440,
WARTEL 47, WOHZU 45, WADURW 45, KHFLT 44,
WBOLOR A4, WARVAH 25 WegIv( ob, WBHOAG
po. CRSBLIR o, RARMX ST WAGWONV 12
WARADX 11, WARJPR B, WRIYE &, WNENZB 5,
WRENIU 3.

MORTH DAKOTA: SCM, Harald |, Sheats, WaDM —
OBS: KEPWAE, O0: WOBF. WERBPS started a radio
wxde and theory class for 6 weeks, WPBF warking on
an SH104 and dolng UK, WeGZD nas naw linear gaing
te match his new SBI104, WYCEB/® ex-WOECA, ratirad
angd came back tn Vatley City to live. WBRGJY moved
to the farm in ND and ex-KL7 'ABSRHT is now on.
Both are serving as net control stations, WA4AFPLYLG on
in Grand Farks with high frog. beam. WARHWM
leceived the Prasidentiat Sports Award for her efforts
in the sofi ball tlald this summer. Congrats. Code
vactice still continues by some nld timers on the air
n moraings, Soeunding batter all the Lime!

Nat — kHz CETDAYs sess, QNI QTC

Manager .

Goose Rlver — 1990 O9060 Sy 4 44 b
Tl

AAGES ~ 3996.5 1750-1830 %5 34 hel 58
WESATI-WARSLIF

Traffic: WASSUF 55 WaCDO 22, WIDM 16, WAMXFE
12, WHAHMG 7, WARIPT 4,

SOUTH DAKOTA: bioM, Ed Giray, WHgCPX w= &1
State SO Party capen to all $D hams, Sponsored by
the Praire Dog ARC of Vermillion/Yankton (nvites
you tn participate at 14002 Mar, 15 to 020DY Mar.
16. (From 8-8 on Sun.) cw 70 up from bottori, phone
1.975, 3,955, 7230, 14,280, ¥1.3/0, 28.510. Novice
in middie of their bands. Exchangs RS({T) & Lounty.
Same station can be worked ditferent bands and
mades. No 50 to S0 contacts permitted.  Plagua to
highest single and mult-op scores in state. Pleass send
legs o WEREV(, Hox 493, Hpringlield, H0) % FO062.
Plaase send [ogs aven if vou only work & tew by Apr,
15, 1976. WHPPTM is a new General at Brookings. MNat
reports: Morning MNet 430 cheek-ing and 52 formals;
NJQ 962 check-ins and 52 formals; Evening Nat 1330
ramalns Active.

” - 24 formals; SON
check-ins andg 2 WABYRE 36,

[}
Traffic: WaHOQS 95, WABNZA 88,
WESLAM I,

DELTA DIVISION

ARKANSAS: SCM, 5. M. Pokorny, WBUAU — SEC;
WHRXL, PAM: WHPOH. RM: WEMYZ, Net, kHZ,
Time/Day, GNI, @TC, Mar. DZK 3755, D1oo/0Y, 187,
26, WEMY Z: APN, 3937, 1200/M-5, 777, 27, WaPOH;
M-Bird, 3928, 2230sM-F, 439, 77, WABZWZ; ARN,
3995, 0G30/Dy, 473, 29, WSLIALL Welcaoma new hams
WBSs PLK, PLEL PLM PLN PLO PLP PLY, WNSs PKP
PRG PLC PLZ PMH PMI. WBSIGF renewed OQHS &
RS, WHRXU renewed SEC appointment. WhKL
working 160, PSHR: WEMY £ 19, WSPOH 39, WSBED
2 BSQHD 27, WSLIAU 18, Traffic: WSMYZ 58,
WeUAL 38, WHPOH 26, WSHED 21, WBSGWLU 10,
WBSOHD 6, WSKL 5, WiTXA L

LOUISEANA: SCM, Rabert P. schmidt, WSGHP —
Agsl. BCM: John Souvestre, WASNY ¥, SEC: WHTRY,
RM: WASPRI, PAM: WBSEKL. VHF ©PaM:
WASKND. New nfiicers Southeast LA Glub are
KICAY, pres; WASPCE, wnice.pres.; WESMXE, sacy-
traas, Lonarats to the M.T.A, of Naw Orleans, and tha
MNorthwest Radlo Amateur #ssn. on becoming ARRL
atfiliates. WBSIIQ inactive awalting new KWM-z,
Lafayette Club nowice class started with 28 applice-
tions. The Lake Charles £lub again assisted tha ¥ MEC
with sommanications at their 1976 Alr Show. Active
stations were WHHSM WASOEX KMDXY KSTFZ
WASEWL KLBQT <and KSESN, Baton Houge Club
Novics clags started with over 50 students. B. K, Club
Public Ssrvice Met moved to thelr 22.282 repentar
WREAEL AN Net Ceris awarded to WBSEKU
HABCAY WBEKQJ and WBSIKT, LSN Nat Certs to
WHLNXO and WNBQ'YL), New Club is belng formed at
McNeese Coltege, details contact WBSKQR], Congrats
tn afl trartic handlers tor their past work. Remamber
Jan, is SET. Please check with vour EC for additional
nfa. The RYTY Nat LRN doing very wall, we nead
frore members on RTTY.

Met— Freq. Time/Days Yess. NI QTC
Manager

AN — 3615 7:00/10:00 Dy e laz
WASPRI
LIN— 3610 6:45 PM Dy 250 b0
WREK KL
BN — 3703 8:30 PM M-F L2 )3
HSTTOC
AN — 3587.5 7:00 PM Su 22 iz
WA GHP

Traftic: WABIOU 314, WSGHP P65, KSTTC 260,
WASEIA 1850, WALSPRI 57, WB5IEE 56, WBSEKL
4, WESKGD 30, WBSLER 25, WBSTKT 15, WASANYV
B, WMSQCT 6, WESNSH 3.

MISSISSIPPL: SCM, W.L, Appleby, WBSDCY — Eii-
oved a fine visit with the Vickshurg Area Amateurs at
4 meeting of that up and coming club, Fineg rapeater
also in that area. MCARA high scorer in Section for
FI». Luoks like Hamfest nn the Coast [Bllox] -
Gultport)y in late May. WB5MQS aon FM-VHME, Wiaw
pow known as the little old clock maker. WEBSHWY
has SBWAS, WEBSNQS WBSLA| now Advanced Class,
WASIKY finished HW-202. Welcome to new amataurs
WEBSs GOV QOG OQL OPFT OPA amd WNSDOA, 450
activity starting in Hattiesburg., WES5OVF has Novice
class i seislon, Echo werking en Codt Practice
sehedule. WBSHIRR naw pras. of Pear| Rlver ARC.
WNBSYA now KAKKG in Mobile AL, Movice classes
started this month in Vicksburg, WB5PKS reguiar on
MSEN, WASVYOR & KSBWW are responsible. Vicks-
burg ARC to incorporate. WNSNJIZ hot atter DXCC,
ABROMOR operated KMSBSA from Jacksen ity Alr
Show, and was MCS MSN using speclal call. CGOHN
mgr. now WBSLTW, asst, WAsLZB. More new ama-
teurs WNSs PNR POP POM Q PNB. Welcarmne.
WBSPEL heard Mtn, WBSFHA was congratulated by
RNS mar, WASBIQU tor MIN activity pn RNS. FB,
MCARA frshiry was success, W5PNDIG has Novige class
in Gulfport, WBENQS and WASWRE has Gseneral
Advance class i sesslon also in Gultport. Still need
applications for OOs. Tratfic: WEEDT i 76, WBSMTG
103, WRLFHA 86, WSWZ 61, WRBDCY S2, WAKY W
36, WHSBM 32, WENCE 2?5, WBSHVY 11, WhLL &,
WNSNJZ 3




* 30-Day Guarantee.
* 10-Day Free Trial. (Lose only Shipping Charges)

* Full Credit within 6 Months on Higher-Priced New Gear.
* Order 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-50 Bm conv (14-18) § 29
CN-50 {30,534 5 29
CN-144 2mconv (14-18) 29
PS-1 A supply 9
TR-62 VHF Xmtr 75
621 YHE ¥FO 39
AMPLIDYNE

621 6,2, 1 174 Xmtr

CENTRAL ELECTRONICS
208 Exciter $ 89

600 Linear 159
CLEGG/SQUIRES-SANDERS

22't 2m Xeve 3129
22'er Mk 12 Xovr 159
EB'er Bm Xowr 19
9% Bm Newr 593
Thor & Linear {RF 5

417 AC supply/mod L]
418 DC supply/mod 35
Intercaptor Receiver 218

Interceptor B Rewr 299
Venus 6m SSB Xmir 175
416 AC supply 75
58 Booster 49
Apolfo Linear ith
22e1 FM (senies 2% 199
6148 6m converter 69
HY-146 2m FM HT 49
COLLINS

75A-1 Receiver H13
T84-3 Raceiver 264

J5A-4 (ser. o, 166Y) 349
7584 lser.no, 27520 375

?ES 1 Recejver 325
495
3 -3 9%
3251 Transmltler 349
KWM-1 20-1um Kewr i
S16E-1 AG supply FE]
H1BE-1 DG supsly L]
3510-1 Mount 75
KWM-Z Xovr Lah
KWM-2A/NB {round) 395
216F2 AG supply 125
PM-2 AG supply g5
MP-1 DC supply {19
31285 PT0 console 24y
161D-7 Mount [k
COMCRAFT
GTR-144 7m Xewr 399
DRAKE
2A Receiver 1149
ZBQ Spkr/Q-muit 5
# Recever 189
200 Spkr/Q-mult 249
2AL Calibrator 9
ZNB Nolse blanker 14
R-4 Rereiver 269
R-4A Receiver 89
R-4B Rectiver 339
R-40 Recewer 399
FL-40UD Filter 35
MS-4 Speaker 15
SL-¢ Zm corverter 59
GPS-1 Comw supply - i2
CC-1 Conv console M
TR-3 Xewr 299
RY-3 Remote YFO 59
TR-4/NB Xewr 459
TR-AL Xewr 49
34PNB Noise blanker Il
2NT Transmitter 99
T-4X Transmtter 339
T-4X8 {ransmitter 3t
T-4XC Transmitter 425
AC3 AC supply [55.)
BG-3 NG supply fad]

$149 -

DC-4 OC supply 89
TR-72 2m FM Xovr s
DYCOMM

100 2m FM amp $179
£TO

PA.70 Linear $995
Alpha 374 Linear 895
EICO

130 Modulator t 39
153 dowr 129
751 AC supply 1%
GALAXY/GLOBE/WRL

TH5A VFO %34
Y-10 Vi 39
Galaxy 300 Xowr 129
PSA-300C AC supply KL}
G-300 DC supply kil
Galaxy Il Xewr 143
Galaxy ¥ Xewr i)
Galaxy ¥ Mk 11 Xewr 2
Galaxy V Mk Bl Xew 259
GT-550 Xewe ‘219
GT-5504 Xewr 299
AC-35 AL supply 59
AC-400 AC supoly 19
&-1000 D5 supply a8
RV-{ Remale YFO 5%
RV-550A Remote YFO 59
VA5 VOX 12
CAL-35 Calibrator 2
E3 CW filter 15
5C+35 Speaker 12
Eeonomy AC supply a9
R5IG Howr w5 KHr 895
Regector 9
AC-210 AC supply 19
GENAVE

GYX2 2m M Xewr $149
Ham-Pak 19
GONSET

Comm IV 2m Xewr $14a
Comm IV 6m Xevr 19
GC-105 2m Xewr 19
G-50 fm Xewr 149
S04 Gm 558 Xowr 189
G114 AG supply 39
913A &m Linzar 175
Thin-Pak DC supply 19
0i-76 DG supply 39
GSB-1900 Transmitter 189
G5A-201 Mk IV Linear 395
HALLICRAFTERS

SX-98 Receiver 3119
54101 Mkl Receiver 119
SE1D1A Receiver 159
SX:110 Receiver 49
SX-111 Recsiver 139
54-122 Recerver et
S%-133 Recaiver i75
SK-146 Recsiver s
F-49 Mohile speaker 12
HT-32 Transmitter 179
HT328 [ransmitter My
HT-37 Transmitter 159
HT-40 Transmitter 49
HE44 Transtutter 159
HT-46 Transmitter 199
SR-150 Xewr 744
PS.150-120 AC supply 7%
PS-150-12 DC supply 44
MFR-150 Rack mt 1%
SR-400 Xewr 495
P-500AC AL supply 5
FPM-30C Xewr 349
HA-B Transverter 89
P26 AL supply a5
SR-34AC G-Im Acwr 175

S8 427 2m Xewr 83
HA-5 VFO 15
HAMMARLUND

HO-100 Recewver 5109
HQ-1100 Raceiver 11%
HQ-110A Receiver 149
HO-L10AC Receiver L5%
HQ-150 Recaiver L&%
HQ-170C Recewer 15%
HQ-170A Receiver L8%
HQ: 1 70AC/Immunizar 239
HQ- 1804 Heceiver 369
HQ-180AX Recewer 19¢
HO-215 Recewer 199
SP-E00 Recener 175
HX-50) Transmitter 169
HX-50A Transmitter 159
HEATHKIT

HR-108 Recejver } 62
HRA-1D-1 %tal cal 9
R4-1 Recewer 149
$8-300 Receiver 159
5B-301 Recewer 229
38-303 Receiver 269
SBA-301-2 CW Flter 15
$B-600 Speaker 15
QF-1 Q-muit [
DX-60B Transmitter 69
HX-10 Transmriter 19
HX-20 Iransmitter 99
$B-401 Transmmutter 249
HA-10 Lingar 175
HA-20 6m Linear i)
HW-22A 40m Aovr %
HW.32 20m Xewr 4
HW-228 20m sowr i)
HW-100 Xewr 244
SB-100 Xewr 299
SB-101 Yow 3129
SB-102 Kewr 369

SB-510 Signal momitor 79
SR-EAD txternat LMD 89
SB-B50 Freg display £49

HG-J0B VFG 34
GP-11 Power supply g
HW-17 2m Aovr 89

HW.202 2m FM Aewr 159
HWA-202-1 AC supply 19

HP-13 G supply 49
HP-13A DC supply 54
HP-23 AC supply 45
HP-23A AC supply EL]
HP-238 AL supply 54
HO-10 Heyvar a6
ICOM

1C-21 2m FM Xewr 3299

C-228 2m FM Xewr 189
1C-230 Zm FM Xowr 359
JOHNSON

Ranger | Transmuiter 5 89
Ranger It Transmitier 139
Yaliant § Transmitter 139

[nwadar 200 Xmtr 219
Invader 2000 Xmtr 449
Gourter Linear 139

275w Matchbox/SWR 109

KW

KW-204 161-10m Xmtr 3349
KENWOOD

FS.5115 AC supply i/
T-5994 Transmitter 349

KNIGHT

T8-108 2m Xevr t &
V107 VEF VFQ i9
LAFAYETTE

HA-800 Receiver % 89

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave.

Milwaukee, Wis. 53216

Phone: {(414) 442-4200
_STOFIE HOURS: Mon & Fri 9-89; Tues, Wed & Thurs 9-5:30; Sat 9-3

MELLEN

492200 Transmatch $149
MOSLEY

CM-1 Recaiver £9%
NATIONAL

NEC-15% Recewer - 398
NE-270 Receiver 119
NG-300 Receiver 129
NC-300-G2 2m convester 29
Carnverter cabinet 19
VFO-62 VEQ 34
£CU-27 Calibrator 15
¥cU-303 Calibrator 19
NCX-3 Xewr 169
NGA-5 dewr n
NCX-5 MK Rewr 299
NCXA AC supply 69
NCXD DG supply 75
NCX-500 dowr 199
NCX.1000_Xevr 595
P&H

LA-400C Linear {69

PEARCE SIMPSON
Gladding 25 Zm £ Kevr$139

RME

VHF-126 VHF conv $ 75
REGENCY

HR-2A 2m M Xowr 3158

KR-212 2m FM Kovr 179
1iR-28 2m FM Rowr 21
HR-ZMS Zm FM Xewr 189

AR-2 2m FM amp 39
HR:G 6m FM Xewr 179
SBE ‘

SEA3 Kewr 3179
SB1-LA Linear 149

5834 Xevr 9

SB2-LA Linear 174
SB2. VO, 19
SBL-XC Calibratar 12
SHZ-MB Mount 9
SBZ-MIC Mic 9
58-36 Xowr 395
Scarmsion SSTY 359
SB-140 2m FM Xewr 162
SPECTRONICS

DD-1 Fren display 3129
DED-1 Freq display 128
STANDARD

SR-CB26M Zm FM Xowr 3168
SR-CI2/1201A AGPS 39
SRACT4GA 2m FMHT 189
SR-CMA Mobile adaptar 9

SWAN

SW-240 Y¥owr $169
117AC AC supply 59
SW.12 DG supply 69
A00 Xevr/410/1)78 299
1650m Ext VFO E:x
760 Cygnet devr 89
710 Cypnet ¥owr- 39
210B/35-158 389
1200W Linear 199
350 Xewr 269
350G Yewr 299
500 Xewr ng
S00CK Xevr 389
F00CX Xewr. 459
117G AG supply 65
512 DG supply 6%
HIXG AL supply 95
14X DBC module 39
14C DG modute 15

7% Baskc AC FS
14.117 DG supply
Mark | Linear

250 bm Xevr

2500 &m Kewr
NS-1 Nuise sifencer
FM-2X 2Zm EM Kevr
FM-IZ10A Zm EM Xewr
Yx-1 VOX

VX2 VOX

FP-1 Phane patch

TPL

50ZB 2m FM amp
TEMPO

Tempo Cne Xewr
AC/One AC supply
VFQ/Ore Remote VFQ

TEN TEC

Argonaut Xevr
TX-100 Trangmtter
KR40 Feyer

210 AC supply
2145 Microphene

21 0
VERITRONICS

PA-50 2m FM amp
HT-2 Mk 1l

YAESY

FR-100B Recewver
FT-4018 fewr
FTDX-560 Xevr
FTIDX-400 Xewr
FRDX-40050 Recerver
Fi-2 Auto 2m FM Revr

9-26-75

$109
299

$179
499
44%
399
319
249

All items are subject to prior sale. Amateur Elecironic Supply reserves the right ta sell such iterms
a5 power supplies with their matching equipment only, and not seperately - depending upen our
stnek situztion. To insure quality, our used gear is serviced and made ready for sipment atter we
receive your oider - so please Jllow for a possible delay {approximately 5 to 10 working days).

M moTorOLA
if you purchase a Metrum I on Sale as shown below — We will also
sell you a T-1470A AC Power Supply for just $99.

reg. NOW

9.00
13.50

{0 Watt Metrum 11 $399 $239
25 Watt Metrum 1l

Crystals {one per channel)
Repeater Offset Crystal
T-1670A AC Power Supply 150.00

499 269

PK-735 Multiple Repeater
{Offset Modification Kit 39.00

_PK-736 Tone Encoder Kit 45.00

“I DLAND 2M FM

IMPORTANT! -

Please Be Sure ta send all Mail Orders and Inquiries to
our Milwaukee store, whose address Is shown above. The fotlowing Branch

stores are set_up to handle Walk-in Business only.

17929 Euclid Avenue; Cleveland, Ohio  Phone (216) 486.7330
621 Commonwealth Avenue; Orlando, Florida Phone {305) 894.3238

Model 13-505 Reg. $309.95
Write for our Deal today!

January 1978

78
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*FACTORY DIRECT ONLY”

“WILSON GOES MOBILE”’

infroducing the new WE-224

FEATURES

1. 24 Channel Operation
2. Onae priority Channel
3. Selectable 1 ar 10 Watts Out
4. 10.7 Monolithic Fiiter Installed
5. 465 KHz Ceramic Filter
6. Numerical Read-out on each Channa!
7. Built-in Adjustable "“Tone- Burst” Generator
8. Front Panel Tone Encoder Control
9. Accapts Wilson 1402 & 14055M Xtals
10. Individual Trimmer Capacitors for both TX/RX
11. Mosfet Front End
12. Helical Resonator
13. High VSWR Protection Circuit
14. Reverse Polarity Protection Circuit
15. NBFM - 15 KHz Channa! Separation:
16. External Speakar Jack
17. Built-in Spaaker
18. Dynamic Microphone Includad
19. Mobile Mounting Bracket Includerd
20. Frequency Range 144-148
21.6%" W x 2%"H x 9%"'D
22, Weight: 5% Ibs.
23, Power Requirements:
Source: 13.5 VDC £ 10%
Receive: 45A
Transmit: 2.6A (10W), .7A {1W}

WE-224; 52/52, SIMPLEX PLUS

TWO TX/RX CRYSTALS, YOUR CHOICE
{Common Repeater Frequency Gnly),
MOUNTING BRACKET; MOBILE MIKE

SPECIAL
INCLUDES:

1402SM HAND HELD
2.5 WATT

TRANSCEIVER
144-148 MHz :

$199.95 .

FEATURES

1402 SM

6 Channal Operation
Individuat Yrimmers
an a2l TX/RX Crystahs
All Crystals Plug in.
12 KHz Ceramic
Fliter

10.7 1F and

486 KC IF

¥ Microvolt
Sensitivity for 20dB
Quieting

Weight: 1 1b. 14 oz.
less Battery
3-Meter/Battery
Indicator

Size: §7/8x 178
x 2778

2.5 Watts Minimum
Output » 12 vDC
Current Drain BX
14 MA TX 500 MA
Microswitch Mike
Bution

L3

L

.

.

14055M HAND HELD
5 WATT

TRANSCEIVER
144-148 MHz

1405 SM

6 Channel Operation
Individual Trimmers
on all TX/RX Crystals
All Crystals Plug In
12 KHz Ceramic
Filter

10.7 and 45§

K IF

-3 Microvolt
Sensitivity for 20 dB.
Guinting

Weight: 11b. 14 oz,
tess Battery

Eattery Indicator
Size: A F/Ex 1 314
x X218

Switchable 1 & 5
Watts Minimum
Output @ 12 VvOC
Currant Brzin: RX
14 MA TX 400 MA
{lw] 300 MA (5W)
Microswitch Mike
Button

Unbreakable Lexana
Case

$219.95

1. Antenna
2. Case
3. Batteries

QPTIONAL
TOUCH-
TONE
PAD
SHOWN

4.52/52 Xtal

5. Your Choice ot 2 TX/RX Crystals
(Common Frequency Only)

SPECIAL ON EACH RADIO INCLUDES:

Can be Modified £

Monay Back

Guarantee Warranty

HAND HELD
ACCESSORY
SPECIALS

DESCRIPTION

BC1 - BATTERY CHARGER $3§,95
BF - NI.CAD BATTERY

SHECIAL
FRICE

PACK. .. i vniaarmmnaaas 15.00

LC1 - 1402 LEATHER
Eivwcarrvraaanaaanns 14,00

LC2 - LEATHER CASE

FOR 1405, 2207, 4802 . .,. 14.00

SM2 - SPEAKER MIKE
FOR 1402 AND 1408 . ...... 29,95
TE1 - 5UB-AUDIBLE TONE

ENCODER INSTALLED .... J%.95
TTP - TOUCH TONE PAD
INSTALLED ....v.cuurva [13: M 71
XF1 - 10,7 MONOLITHIC

IF XTAL FILTER INST.., .. 310.00
CRYSTALS: TX OR RX

{Common Fragq, Only}r=»e... 4.50

BC-1 NI-CAD
BATTERY CHARGER
WITH REGULAR AND

TRICKLE CHARGE
FEATURE




M ison Electronies Corfr——
| announces the addition of

220 AND 450

4502 SM

FREQUENCY RANGE 442 - 450 MHz

2202 SM

FREQUENCY RANGE 222 - 225 MHz

¢ 6 Channel Operation

« Individual Trimmers an all TX/RX Crystals
« All Crysials Plug in

= 12 KHz Ceramic Filter

« 10.7 and 455 KCIF

s .3 Microvoit Sensitivity for 20 Db Quicting

= & Channel Operation
e Individual Trimmers on all TX/RX Crystals
* All Crystals Plug In
» 12 KHZz Ceramic Filter
*» 10.7 and 455 KC IF
* .3 Microvolt Sensitivity for 20 Db Quieting
*» Weight: 1 [b. 14 oz. less Battery
« Battery Indicator
*5ize: B7/8Bx 13/4x27/8
* Switchable 1 & 1.8 Watts Output
@12 vDC
» Cutrent Orain: RX 14 MA TX 500 MA
* Microswitch Mike Button
* Unbrealkable L.exans Case

e Weight: 1 1b. 14 oz. less Battery
e Battery Indicator
sSize: BB x T 3f4ax 278
« Switchable 1 & 2.5 Watts Qutput
@12 vDC
* 2.5 Watts Minimum Qutput & 12 VDC
« Current Drain: RX 14 MA TX S00 MA

» Microswitech Mike Button
« Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405
INTRODUCTION SPECIAL

279

USES SAME ACCESSCRIES AS 1405
INTRODUCTION SPECIAL

299"

INCLUDES INCLUDES
1. 2202 SM 3. Battery Pack 1. 45025M 3. Battery Pack
2. Antenna 4, Leather Case 2, Antenna 4. Leather Case
5, 223.00 Simplex installed 5. 446.00 Simplex Installed

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
{702) 739-1931

JANUARY FACTORY DIRECT SALE ORDER BLANK

2202SM@$279.95,.______ 45025M @ $299.95. WE-224 @ $209.95.
1402 SM @ $199.95, 1405 SM @ $279.95.
BC1©$3695, . _BP@$15.00. ___ . _LC1@$14.00. ________IC2@ $14.00.
SM2 @ $29.95. . TET® $39.95. {SPECIFY FREQUENCY )
TTP @ $59.95. XF1 @ $10.00. TX XTALS @ $4.50ea. ______RX XTALS @ $4.50¢a.
EQUIP TRANSCEIVER AS FOLLOWS: XTALSA. B.
C. D. E. F.
EMCLOSED IS COCHECK UCIMONEY ORDER [JMC [I1BAC
CARD # EXPIRATION DATE
NAME
ADDRESS
CiTY STATE ZIP
SIGNATURE
Add $5,00 per Radio for Shipping, Handling; and Crystal Netting.
SALE VALID JANUARY 1 THRU 31, 1976 gsT NEVADA RESIDENTS ADD SALES TAX

January 1976 81
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7 and 11 ELEMENT YAGIS: Cut
and tuned for FM and wvertical
polarization. Rated at 1000 watts
with direct 52 ohm feed, quick,
neat assembly. 220-225 MHz

MODEL A220-11
Boom 1027 70

Wi/turn radius 51bs. 517 2bs, 707
Wind area sq. ft. 5O 40
Net Price $22.95 $18.85

STACKING KITS: For two verti-

cally polarized vagis.

yain over the single antenna.

A220-VPK compiete kit $19.95

A21-5K coaxial harness only
$13.95

OMNIDIRECTIONAL GAIN
RINGO: half wave
antenna direct dc ground, 52
ohm feed. Low angle of radiation,
1-1 SWR. Ready to install.
MODEL AR-220-220-225 MHz,
length 30", wt, 3 Ibs., power 100
wwatts, wind area .20 sq. ft.

$18.50 net
FQIUJR POLE:

Excellent
capture area and low angle of
radiation. Mast not included.

Mount on pipe or tower. MODEL

AFM-24D-220-225 MHz, length
157, wt. 5 lbs., Power 1000 watts,
wind area 1.85 sq. ft. $52.50.

RINGO RANGER: Gain
antenna with three half waves.
Ranger gives an extremely low
angie of radiation for better signal
coverage. Periectly matched 1o
52 ohm coax.

ARX 220-220-225 MHz. 52850

621 HY YWAhD ST

as¥=

POWER PACK: 22 element array
for 220 FM, with mounting boom,
harness and all hardware.
beam
width 42° , dimensions 102" x
B0 x 27", weight 12 1bs., 62 ohm
feed. A220-22 $56.50

TENNESSEE: 5CM, . [3. Keaton, WALGLS — SEC:
WBAN Y, PAMs: WEAPRF KALSE. RM: WEaDJU.

Nat — Freq, Time(Z)/Days Sasd. QNI QTC
Vianager . .
TPN — 3981 1040 M-F 77 a6y i§1
WA dEWWY
Ve3PF P 1145 M-F
WRAYPD 2230 M-S
uou ﬁ‘.‘s-u Hol. i
TWIN — 3980 210 4 ¥4 o]
WEB4DY.S .
I N-36.31 tigo Oy 23 21 ile
2 300 By is 31 z
o000 TThs i3 4B 3]
t000 WF El 32 H
1100 WF 2 123 2
WayNE| ]
MTTMN — #8. & 100 TF 9 52 il
WALAY i
ACARECHN — 78488 0100 T L L]
WAIDEP
ON3n S 4 B4 &

WAADPE had 114 phons Patches WALUAY had 25
overseas phone patches. The fm[ow[nq MNovices re-
suited from last class of the Smoky Mnuntaln AR
Wh4ds AHB AHE AHD BYL) BH CAD CIA BIL GNY
CNW COF Cal SAT CPV CAG CoM; 12 hauc bemme
ARRL members and 8 have |oined AREC, The East
TN Ten Metar Net now has one session meeting at
GGE on 15 meters on 21150 o accommodata thase
new amateurs. The Reelroat ARG has 17 participants
in the present Nowvice class; this ciub just about
doubled the 2mateur popdlation in their area this vear.
Following were the wlnners at the Memfast F75: tirst,
WESINW stcond, WADNM; Lthird, WSHDN; fourth,
WHSWIA, fhe Mamfest '75 wound up the TN
hamtests for 1979 5o dvery oneraat raady to €1 2 fresh
skart in 1476, Trattlc: RavFc 3
WAMIAE bh$ WAQGE 54, W4RUW 51 K4KCK 45
KAJEF 343, WBAZET D7, 23, WEALIIL 21,
WALGLS 18, WHAANY 16 WBGMPJ G, W4$Gl 8,
WACYL 6, WB4GE| 6, WHADDV 4, KAMZE 3

GREAT.LAKES DIVISION
KENTUCKY: SCM, Ted Huddle, W4CID — 5EC:
WAAGHGQ.

Net ANl QTC  Het QNI @TC
KRN Wl 32 KNTN a7 8
PN 988 96 GDARES P G
®TN 1211 163 BDAREC wh o ik
Ky N 275 196 BDAREC

{5ept) w2 8

WE4BYY has been awadrded his 9RN certificate,
l,exmqton hams WA4PKR WaTHFB WA4HRA WALHTM
WB4GGO WB40FK and WR4YQY provided eom-
mumcations for an environmeantal Bike-A-Thon via
WRAACH. New officers of the Owentbore ARC are
WAOYL, pres.; WAADZJ, vice-pres.; WB4IHO/D, sery-
treas. The Owensboro ARLC Coday) heory classes are
atout to yraduate 15 new novices. K4LSE s now &
Sllent Key. Congrats fo No, KY ART G0 new wlub
affilation. WARHZ had an FB article on violent WX in
their bulletin, Write .foe for a cup% if you'ra intar-
asted, Traftle: (Oict,) WBARYY 14 WACID
WARAZ $1, WBAZML. 31, WEBAGVS Y1, WBAALIN 60
WALIGS ‘v2 WEAEOR 81, WALGHG' 28, WBAEXQ
44, KETHJ 41 WA4FAF i9, KAHOE TR, WASAGH
17, WAANNG 17, A b, WAGRCD 13, WaVWR
i_f KEAVX 7, WAGE 3 {Seat.) WARAZ 64, K4TXI

MICHIGAN: SCM, AL, Baker, WATIZ -~ SEC

WEMPD. RMs: WAJYA WERIN WaYIQ KaAMU
KEKMG, PAMs: RILNE WBEHX. “YHFE PAM:
WABWVY,

MNat = Freq. Time/Days Jess. QNI QTC
Manager

QAMN = 3663 230070300 Dy 43 1234 308
WRIYA

MACS — 3953 1600 Dy 3% 348 323
KALNE )

WSHEN == 3935 nenl/Dy i1 454 122
WEBRH X

MNN — 3720 2030 Dy 31 235 101
WRENCD

UPEN — 3922 230 Qy 3% B9y 44
KEVOA )

GLETHN — 3932 0230 Dy 31 el 22
WEBOBR .

‘E&r;.;MEN»-ABJQ 2130 Dy 31 759 186

WBCW QD reports SW M 2M Net QNI 46 In 4 sessions,
M Catfish Net had GNI 60 in 4 sessions, WBEMTD
imports PM Action Net QNI 120 In 5 sessions, KELOY
wins Bearcat Scanner at {ansing Swap-N-5hap. Kant
Caunty Repeater Assi, slects new officers; WBBL(.V
pres.; WRBEBJY, vice-pres.; WBAESK, secy.-treas. Naw
atficers  at (’herrvland ARC are RAYTW, pras;
WASWWM, vics-pres.; WBHREY |, secy.: WEYVT, troas.
Motor City eiection results: WARH, pros.; WEEPFLS,
vice-pres.; WABYEY, seey.: WBEFMO, treas, MACS net
setech Amateurs of tha Month: Julv WABPDN, Aug.
WRILIC,  Sept. WARGQOM. To  diminate soniusion
K?. WA now WASWWM, K
WAIRWOD now WBBWKQ. yea
mambear of ARRL per WBTXM. wWBHaPFB reports
operation with new rig SB104, WHEWKLD has com-
plated installation of naw two-ciement quad. New
Novices are; WiNEs WGP WGR WEO vvYEB WGY WGS
WG, Congratulations. New rmembers are reportad at:
DARA, St Rockafellow, HMotor City, and SARM.
Fegretiully | report WECGO KBLSG WaWG
aind WBEGL! as Sileant Keys. QUA MI AREC Nat on
3437 kHz at 0100 UTLC Sun. Traffic: (Ock) WEEITT
344, KALNE 319, KEDY| 300, KERMQ 213, WEBMO
1532, WRSDIKG 119, WIATEY 94  WASWZF 85,
HANOH §4; WHANCD 72, WARRX] %-» WEEWKG 72,
WREIL ?1. WBEPGL &f, WIARTN 5?. WEVILZ 55
WwWavlq 52, WBSFBG -‘Pl, WBLFS &0, KBJED
HaAMU 4? WHROEBR 41, WEEL) 38~ KRVOM
WHERYE 34 WEIY A 29, WELOL ,’9 WBAMII
WERIDSS 19, WEDCN 1%, HETAK KBWRI
WB&HVG I?. WEJUP 18, WEBIXY 14 W*T M
B3LWW 'l'? WRAMTL

b, P W' 5, WEACW 4, wasdw WRBE 2
WV 3, WABFJF A, WBRPRR 2, WABYPY
N?KQUIB 2, (Sept) WBBRXS 20, WARBAXE 5
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‘Wide Frequency Range
and Selectivity Flexibility

e C-°Line

Both the R-4C and T-4XC cover extra 500 kHz With the proper use of the passband tuning,
ranges throughout the HF spectrum. Additicnal notch filter, and eight-pole crystal lattice fiiter
crystals, which are front panel selectable, {SSB supplied, five others for AM, CW, and
provide new bands as they are needed such as RTTY available as accessories), the R-4C gives
those discussed for 10, 18, and 24 MHz. outstanding results in severe QRM as

compared to fixed selectivity systems.
The excellent performance of the system

makes weak signal DXing on 160 meters Complete transceive capability using either PTO
a pleasure. is provided, with spot signal for zero beating.
Both units employ the famous Drake PTO for The C-4 integrates a myriad of functions

super stability and 1 kHz direct dial readout. together, including phone patch, rotor conirol,
Calibration remains the same when switching remote motor controlled antenna switch, master
between modes. station control, wattmeter, and many others.

C-LINE ACCESSORIES

e Standard Crystals for T-4XC or R-4C e Accessory |.F. Filters ® AC Power Supply
* Matching Speaker  Antenna Matching Networks e RF Wattmeters
e Station Console ® Desk Top or Hand Held Ceramic Microphones ® Noise Blanker

For more information on this and other Drake products, please contact:

540 Richard 5t., Miamisburg, Ohio 45342
® Phone: (513} 866-2421 = Telex: 288-017

R. L. DRAKE COMPANY

>> See us at SAROC in Las Vegas <<
January 1976 a3




9 KW PEP INPUT

WITH THISNEW BALUN

on afl bands 160 to 10 meters. Runs
cool as a cucumber at its CCS rating
of 2 KW {Continuous output power
through the balun at matched load),
4" dia, Wt. 24 ox. $32.50 PPD.

AND FOR FULL LEGAL POWER

the time fested Madel 1K balun is still

available. Rated at 1 KW CCS (3 KW

PEP input).

24 dia. Wt. ¢ oz. $16.95 PPD.
ONLY PALOMAR BALUNS

HAVE ALL THESE FEATURES

® Toroidal core for highest efficiency.

@ Teflon insulated wire to prevent arc-
over. OK for tuned feeders.,

@ Stainless steel ayebolts take anfenna
tension. Wont rust, wont pull apart.

® Epoxy filled case. Absolutely
waterproof,

@®Lightning protection built.in.

@ Wideband 1.7 to 30 MHz.

® Hang-up hook provided.

® Now available in either 1:1 or 4:1
ratio, 1:1 ratio matches 50 or 75 ohm
coax to 50 or 75 ohm halanced load
{dipoles and inverted Vees). 4:1 ratio
matches 50 or 75 chm coax fo 200 to
300 chm balanced load.

Free descriptive brochure on request.
Order direct,

Model 2K $32.50 Model 1K $14.95
Center insulator without balun $7.95
Postpaid U.S, & Canada.
Specity ratio t:10r 4:1
California residents add § 2, tax,

Send check or money order fo:

PALOMAR
ENGINEERS

.BOX 455, ESCONDIDO, CA 92025

Phone: {714) 747-3343

DON GET RIPPED OFF
Stur-Lok Mokle VHF Radio luck

$14.95 Plus $1.00 Shipping & Handling

.S, Patent $3410122

* SHUR-LOK will accommodate a unit with
overall dimensions including mounting
bracket up to 3147 High and from 4147 fo
3147 Wide,

* Prevents access fo rig’s mounting hard-
ware + Na special tools

* Tempered steel no pick lack

+ Alsp great for tape decks

« Satisfaction Guaranteed

* Special pry-proof hardware

* Dealer & Club inquirtes invited

You spent $200, $300 or $400 ta put
your VHF rig in the car, Why not spend
$15 to keep it there!

Order now From Nationa) 44fq‘s, Rep. for Amateur Radio Lise,

PRUITT ENTERPRISES

Box 411 Tonopah, NV 89048 Tel; 702-482-3473

Home
training in

AMATEUR
RADIO

NRI, leader in Communications,
Television, Hlectronies and TV-
Radio home training, now offers the
first in Amateur Radio courses, de-
signed to prepare vou for the FCC
Amateur License you want or need,

Don't lose your favorite frequency

The FCC has said “either-or” on
licensing, but to pass Advanced and
Extra Class exams, you need the
technical guidance as 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,
8-band receiver, code praetice equip-
ment, Three training plans offered,
et all the facis, Mail coupon. No
obligation, No selesman will eall on
you, NATIONAL RADIO

INSTITUTE, Washington,
DG 20018,

veesecsassre MAIL NOW v vivinen.s
NATIONAL RADIO INSTITUTE 50-016
Washington, D.C. 20016

Please send me information on Amateur Radio
training.

Name Age.
Address
City State__._Zip_____

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

R Y I L L

L R R R
L Y R X

QHLO: SCM, Hank Greeh, KECHT — Muat, SGM:
Wilham K. Shaetfer, WABMCR, SEC: WASKPN. PAMs
WAMOK WASSSHL, RMs: K8IKD WBBJGW WABWAK.

MNet — Fraq. Time/Davs Sess. QNI QIC
anager ~
DHMN — b, 160 a200 29 285 q94
WABSSI )

NN — 3708 2330 B 13 16

HEIKD
DSSHN == 39728 1830/2100/2345 85 2420 29

AMOK ) -
BNER — 1605 2300 31 1io0 343

AN CyY _
QSN — 3577 2310 o8 126 L1
WHBRJGW
BN — 3577 b2 445 24]
WABWA K
MASER — -] -1 14
WHAGGR .

BRTN~— 146.46 G230 S1 103 13
WEHEPSC

Obiio Novice Net, 3710 kHz, 23592, Sun., Tie &
Thur. KEIKL invites yout participation, regardiass &f
wour lyss of license, Novice participants so far include
™R WNBUPD WNBVLR. Adams-Brawn o,
AREC provided commumcation for a Bike-A-Thon an
et 11, apricot Net aided Cleveland's Columbus Day
Parade, Oct. 11, DARA (Dayton} helding a maonthly
net, Sat. (ist or 2nd), 0900 EST on 3968 kHz, after
their meeting. Central Ohio” AREC now has 3 two-
sieter repeaters and 1 220 MHz repeater, all portabla.
WHEBINY reports 220 MHz activity on the incroase in
Golumbus, KEONA spoke at Daughter's of American
Revolution, Cct, &. Ohio Six Meter Met certificates
were issued to 34 members, KELGA reparts AREC net
on Newcomerstown Repsater 146.13/73. Contact her
for details. Miltoyd ARG will have tode and theory
classes starting Jan. 15, 7 FLM. avery Thur, Contac:
WABCXO for Turther info. The Triple States A HC witl
have code & theaory ciasses starting Jan, 4, every [ hur.
at 130 PO, Contact WAZKPN for detalls. Traffic:
WESMZZ 307 WABHGH 275, WASMCR 183, WHENI
189, WEIBX 146, WHBSKWD [264, WBPTT 106,
WBBOMG 105, WBBKKI 85 WBEMOK 82, WARVWH
75, WHJID ¥3, WBDIL/E 64, WBBOT A b6, WBQE 52,
WALXA 44, Wal FE 47, WaMGA 46, WREIGW 45,
WEALS 23, WBBSGF 41, WEQEK 39, WEBMRL 35,
KBLGA 32, WBBVKS 30, WBSCIU 27, WABVTD

HCKY 6 -4
2 49, WERBKQ) 5 WEBAGXN & WINYF 4,
1:.8(.‘1NA 3, WBBOHH 3, WeBHL 3, wesisz 2, Wewe
HUDSON DIVISION

EASTERN NEW YORK: SCM, Garv 1. Ferdinand,
WARPIL - SEC: W2 KRG, Asshjﬁc: K2AY(, Riis:

WARFBI WR2IXW K2DN, PaM: WBZGEL Traffle
viets: ESS5(3600, 6 PM); NYSId67S, 7 & 1D PM):
3 CHN (3925, i1 PMI:

NYSPTEN(3925, & PM);
PON{3913, 5 PM). If by now your appointment is nof
renewed, it 15 because I have, not raceived monthly
reports, Those wishing reissuance must reapply to me.
Jan, Is the tima for the Simulated Emergancy Test.
Get with your AREC team or traffic net tn help out.
Gend SET aeports to ma nor nut SEC, WIEKGE
Congrats to: WN2CLL), new Cienerals: WEB2CNS,
WBIWRR and new Advanced WAZYER. Albany Club
video taped “Hams Wide World® for local TV showing,
New Club, the Rip Van Winkla AR5 meets In
Columbia-Gireene Callege, 3rd Mon, at 7 PM. Officers
are W2DW WER2DUW and WB2RZZ, Mew hams at
Mapie Hill High:. WN2CPD WNZCPE WN2CGL
WN2CQM thanks to classes run by tristee WAZ JON.
WHEVYS, frustes of WBZELA reports hollday radio-
dram service at VA, Hospital, New Life Members:
M2RRZ, WAZCNE, New Region net mgr, WE2EMU s
laoking tor an ssb NTS section to be formmgd in upstate
NY. Public Service Honor Roll to WB2ZRUZ and
WAZPIL., Net rotals: NYS(GN

38, K2TTG 32, K2OUA 19, WBIELA IR, WB2IXW
10, W2WsS 5,  WASCIY 7, KZHNW &, WB2GL &,
WAZBALI'S, WB2EKM 2, {Sept.] WB2GMM 13,

NEW YORK CITY — LONG ISLAND: 5CM, John H,
Sinale, WBZCHY — Asst, SCM/PAM: Art Malatzky,
WEB2WFJ. HEC: K2HT X, RM: WB2L.ZN, The tollow-
ing are major AREC/RACES Nats: Join one,

Bronx NE.64 60.3% 146.88 tm
Kings 2BHL 60.35 146.88 im
Richmaond 146.88 fm
New York 295 144.88 Tm
fiueens 295 052 146.20 fm
Massay 28,72 14568 fm
WL Sulfnlk 2873 (Hunt.) 145.59 am
22.65 (Smith. 147,21 tm
78,610 {Babylon) 146,94 fm
B, Sutfolk 146,82 fm

Mote: Net times between 2000 ang 21000 local on
Mon. Happy Mew Year ta All. Don't forget the SET at
the end of this month, all the frequencies are Ijstad
above. (The six meter treqs ars wsually for standby).
We still need ECs for several towns, mostly in Sutfol

Lo, Islip and Sauthampton, to name a few, |

interestad, contact K2HTX tor further infe. Hunting:
ton and Smithtbwn had successful Goblin Patrois
during Halloween, Greal South Bay ARG has cuon-
tacted Habylon Town GD and plans are being made to
set up a comm, center with the town, WN2BSR has
just received his license and he's lopking for hams In
the Coney Island area, WAZ2YE] has been anpointed to
the Intruder Watch, The Oct. issue of 57 included an
FB picture of W2PF on page 51. Diave reports that he
does [ook different now and his station has changed
considerably. It is with deep regrat that we list K2UPA
as a Slient Key. W2EW has réceived a Cartlflcata of
Recognition trom Air Force MARS In connection with
his work with the MARSN\{outh training program and
performance within the MARS program. Radie Glub
of Amarica held it's 66th annual banquet and meeting
the end of Nov. at the NY Sheraton. Welcome to new
Tezh WB2CMA, WAZPTLM recelved Ris Advanced and
15 how 2 at Suny Buffalo, WA2YET now getting active
oft section nets and thanks WE2LZIN for nat info, !
hope that all and anybody antlcipating o put up a
new repeater will coardinate thelr atforts through the
Freq Coordinator who is K?QPF, and also the fact
that tha FO has deigted their restrictions on cross-
band operation, this per ARRL. OB No. 859 K2ZRYE
now fwing i Encino, CA- Looks like the sife for the
1976 Hudson Div, Gonvention will be at Gireat Gorge,
M.E with the dates being MNov. 12, 13 and 14. Mora
details will be released as the info comes, plan now to




" NEW!
FM144-10SXR-Ii

- HACGH L gy

Al Solid State-PLL digital synthesized — No Crystals
to buy! 5KHz steps — 144-148 MHz-LED digital readout.

Introducing the standard of comparison
for years to come. No other unit begins
to compare with the superb engineering
and superior commercial avionics grade
quality construction of the FM144-10SXR-I|

FM144-105XR-1I (BUILT IN DCPS)
INTRODUCTORY PRICE

s389 VALUE $599.00

Regulated AC/PS
MODEL FMPS-4R.._$49®

» FREQUENCY RANGE: Receive: 148.00 to 147.995 MHz,
LKHz steps (1000 channels). Transmit: 146.00 to
147.995 MHz, 5¥Hz steps (400 chanrnels),

« FULL DIGITAL READQUT: Six easy to read LED digits
provide direct trequency readeut assuring accurate
and simple selection of operating trequency.

« NIRCRAFT TYPE FREQUENCY SELECTOR: Large and
small coaxially mounted knobs select 100KHz and
I0KHz steps respectively. Switches ciick-stopped with
a home position facilitate frequency changing without
need to view LED'S while driving and provides the
sightless amateur with fuli Braile dial as standard
equipment.

= FULL AUTOMATIC TUNING OF RECEIVER FRONT END:
OC output of PLL fed to varactor diodes n all front
end R-F tuned circwts provides full sensitivity and
optimum sntermodulation rejection over the entire
band. No other amateur unit at any price has this
feature which ss found 1n only the mast sophisticated
and expensive aircraft and commercial fransceivers.

* TRUE FM: Not phase modulation — for superb em-
phasized hi-ti audio quality second to none.

« FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voitage for all circuits, ve., 12v, 9v and
¢ have mdependently regulated supplies. 12v regu-
lator effective in keeping engine alternator noises
out and protects final transsstor from overioad.

« MONITOR LAMPS: 2 LED'S on front panei mdicate
(1) mcomsng signal-channel busy, and (Z) un-lock
conditien of phase locked laop.

= DUPLEX FREQUENCY OFFSET: 600KHz plus or minus.

SKHz steps. Plus simpiex, any frequency.

» MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
unitized modules eliminate stray cougling and facih-
tate ease of maintenance.

« ACCESSORY SOCKET: Fulty wired for touch-tone,
phone patch, and other agcessunies.

« RECEIVE: .25 uv sensitivity. 9 pole filter as well a3
monolithic crystal filter and automatic tuned LG
ciecuits provide superior skirt selechivity.

« AUDIO QUTPUT: 4 WATTS

« HIGH/LOW POWER OUTPUT: I0 watts and 1 watt.
switch selected. Low power may be adjusted
anywhere between | watt and 10 waits.

« PRIORITY CHANNEL: Instant seiection by front pane!
switeh. Dinde matrix may be owner re-programmed
ta any frequency {146.57 provided).

« DURL METER: Provides 5™ reading on receive and
powsar aut on fransmit.

« OTHER FEATURES:

Dynamic microphane, mebile mount, external speaker
jack, and much, much, mare. Size; 7'z 1 62 x 72
All cords, plugs. tuses, male mount, microphone
hanger, etc.. included.

Manufactured by one of the world's mas! distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Lid. .

AMATEUR-WHOLESALE ELECTRONICS = m

8817 S.W. 129th Terrace, Miami, Florida 33176 E + i
Telephone (305) 233-3631
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The
Drake

RCS4

Remote Motor-Controlled
Coax Antenna Switch

* Control unit works on 110/220
VAC, 50/60 Hz, and supplies
necessary DG to motor.

® Excellent for single coax feed to
multiband quads or arrays of
‘monchanders, The five positions
allow a single coax feed to three
beams and two dipoles, or other
similar combinations.

® Control cable (not supplied)
same as for HAM-M rotator.

® Selects antennas remotely,
grounds all unusad antennas.
GND position grounds all an-
tennas when leaving station.
“Rain-Hat"" construction shields
motor and switches.

® Motor: 24 VAC, 2 amp. Lubrica-
tion good to —40°F,

® Switch RF Capability: Maximum
iegal limit.

* $120 suggested Amateur Net

See your Dealer. For datails write:

D

R.L.DRAKE COMPANY

540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-242] » Telex: 288-017

Midland 220 MHz FM %197

If you missed out an our original offer,
hare's your chance to ongce again join the
fast paced action on 220 FM. For a
limited time, D.E.S. Is again ofiering brand-
new first-run Midland 13-509 220 trans-
ceivers at a price too good to miss! Avail-
able elsewhere for up to $229.95 thaese
radios are giving the competition a run far
their money. Although in the economy
price ciass, these radics outperform many
ot the top-of-the-line units.

Rated Specs. Typical Unit
Rec. Sens. .5 uv Buv,
Watts Out: 10 1212 — 182

SUPER DEALS FOR REPEATER GROLIPS
- WRITE FOR DETAILE—POPULAR
REPEATER CRYSTALS, BEAMS, MOBILE
ANTENNAS FOR 220 in stock

To order, send §197 plus $2.50 postage and
insurance for each radio desired to:

DISCOUNT ELECTRONIC SUPPLY, INC.
1 Financial Plaza
Hartford, Connecticut 06103

waREUl

D.ES.—THE 220 SPECIALISTS

2 METER CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER
FREQUENCIES:

DRAKE—TR-22

GENAVE

ICOMIVHF ENGINEERING
KEN/WILSON

REGENCY HR-2AHR-212
HEATHKIT HW-202
REGENCY HR-2B

SB.E.

STANDARD/46/826
STANDARD HORIZON

Send for free frequency
list and order biank fo:

KENSCO
COMMUNICATIONS INC.

DEPT, 30176

BOX 469, QUINCY, MA. 02169
PHONE: (617) 471-6427

- » & * » o o & »

mastef charqe

< ulEsaw

86 HS5T=—

attend. Traffic: (Ogt.) WB2SHL 96, WBZLZN 178,
W2EC 145, WA2VEA 36, WB2WBH 56, WAZLLIM 48

2
32, WIMLE 33, WZHXT 11

3 W2EBF 6,
WAZTLM/2 2,7 WARVEL &

WAZPLI (Sept.)

4,
WAZZGR &b,
NORTHERN NEW JERSEY: SCM, Willlam $. Keller

I, WEB2RKK

Net — Freq. Time {(PM)/Bays sess. QNI @C
Manager i

NN — 3695 700 Dy 31 459 165
WaADITISA 1600 [y 1M R/
MNIPMN — 3940 g Ly 3 e2e 23§
WEB2VTT N0 AN SU 4 80 5
MNISN — 3730 #:15% Dy 3t pag 66
WE2RMR

PYTEN — 149,71 4%:00 Dy 31

WROPY

SEL: WHZPBO, PAMs: WA0RY (VHF) WB2VTT,
HM: WHZDSA, OO reports recaived from WB205T
KZERK WBZIEC WBR2TFH, (New appointments:
WAZGHN OQRS; WEB2VTT PAM. Congrats to WEB2VTT
who was recently alacted as NJ Phone Net mgr, tor the
soming year, and to WR2LCYV who won the NJN
alaction. COur thanks to WARDSA whae has done a
tramendous Job as MJN mgr. over tha past year. It is
wih sorrow that we wote the recent passing of
W2DXX, a member of the NJDXA and had achiavad
the top QX honor roll position, WB2HSD teaches a
Hovics course at the Thomas Edison ARA while the
Eairlawn ARG reports regular cudde classes every Fri, at
S P, We welcnime new amataurs WN2CAI WN

WN2BYN WN2BZN WMN2CGX 2nd WN2CGY o the
bands. Congrats to new Advanced licenses WAXYGT.
WAZKEE (5 trustee for W2GTF, St Peters Cnllege
AHS. WB2VTT now has a TA-3t-a0) on top of a 60-it.
tower, F2IFJ completed his two  mater YD,
WAZQHN still working on a power supply for his two
meter fm rig, and WB2RKK is finally on two Fnt
WS K reports having completed his flrst Oscar
QS0 while K2GBW repatts working an FG7 and OH
via that sateliite. K2WBW also reports working many
new DX prefikes on  Th-meter ssh. WARGEZ hat
brought his DX total ta 1583 with 9Q5, 4V, W56,
ZE1%, and HM Q505 Meanwhile, KZKF has brought
his DX total to 40 using GRPP, Did svaryone get the
VX9 and WY@ stations that were autive in late Qct.
Coagrats o K2IFJF who won fnp honors tor the
second call area in tha AZ QS0 party and also won
honots for top MNJ seorg in the WA G50 party.
WBZRKK operated /i from VT in both Oct. 0
partles and will gladly answer any (Sl requests. Tha
Wireless Institute of the Mortheast recently elected [ts
fiew officers tor the coming year: WH2RKK, pres.;
W2REH, vice-pres.; WAZDS, secy.; WaAHM, treas.;
WIFVS W2AZ0 WIBGD KZMME BZRJJ dir. Don't
inrgat to Earticlpata in the annual SET to he hald this
month. GRV* Teatfic: (Dchy WARDSA 335, WB2VTT
204, WR2RKK 165, KZEML 2% WHBZRMK 105,
WAZ E] APCF 66, W2CLI K2, W2SWE 56
WAZNHZ 50, WAZRMZ 40, WBIHSG 37, WAZDIW

31, REEFL 31, WAZWDT Z2. W2ZEP 2, WNRIRZP
17, WN2ASD 15 WarcAk 14, wiebOlD i1,
WB2VET 31, WBZTDI &, W2WHE B, WAZGIU &
WABSRG 5, WAZCCF 4, W2CVW OOV 2,

5, > WEOD
WBIPHC 3, WB2ZRLD 3, WASSLF 3, WAZUOD i,
Sy, WEWGL i tSept) SWAZWIL a7,
WAYKFE 26, WB2JVN ¥, WBZHSD 5, W2WHE 4,
W2wWod ],

MIDWEST DIVISION

1OWA: SCM, Max R. Qito, WALFF - Cangrats to
W?FGC. WBPNGT and K@#TLiO on Advanced tickets,
ME. Pleasant High School recelved the call WBdPWR,
and with the help of WASCZT WNGOTQ WNEPAG
WINGEMX  and WNEPCW will sson be  Gimnarals.
WAMDGZ moved to Yankion, S0, WBAEG! IS new
pres, of Scooland Repaater S50, KOAAR working on
aito patch tor WRAAGZ, KIBGG evavu report on naw
repeater which will run 1256 watts. WAGRHZ WaMAN
WARVOT KPI‘FT and WHsDY  attandin, astern
fowa Tech, Tar transistor course, WABCLN workin
his son in KP4-land on 75m. WEBEQMLU and WBEOD,
new hams in NW 1A, WEBQJ has worked 22 countries
inciuding a JAQ while he is portabin/3, He will ba in 4-
and S-land before he comes home In Apr, KETDO
having good tuck on 2m since his twanty-slement
beam’ is” back up. Eastern lowa [¥X Assn. has bean
formed with WAQVDX, pres.; WOPCO, veep; W FHE,
m:{.-treas. They have 14 members aznd had 9.3%
articipation in their first contest, Dlavenport ARC
1ad 12 mobiles and 20 hams on tha Gioblin Patrol. The
{davenport Hamtest wiil be Feb, 22 Naw appoint.
menis WBRJGS QO VYV, WBGIYK GO-[1I, WAGZIK
EL and WOUPX OQPS, W8I0 has new sixteen-slements
an 2. WREABD has much improved signal. WRaAJV
04/64 at Amas has auto patch. WeY! busy on 2M ssh
and Oscar. Amaes ARC bas 10 Movice students. | he
iincoin ARC can be proud of their Midwest Convan-
tlon. (MNat, Frerﬁ‘. Time{Z)/Days, GNI, QTT, 5
eter, 3970, 1830 i

WHYLS 54, WABLRM 52, WgOMV 15, WASKHF 1b
WOLEF '8, WHIAVW &, WNEGHH 5

KANSAS: SCM, Robert M. Summ KOBXF —
HEGC:  KOJMF. PAMs: WAMNSEVY WBUBCL. RM:
KEMRI. VHF PAM: WAQEDA. My apalogies for being
atf the air the last of the month; almost lost my X¥L
from 8 ruptured ulcer, WBSCU'Y again operating from
Hasston College this year,wozkingcmostty 15 meters.
WKL s now affiliated with OOTC No, 1873, Several
rmambers of the Hiawatha ARC had the goblins whers
they wanled them on Halloween and provided com-
munications for the annual parade, WH@HGG reports
the WR@ABK repeater raised the antenna to the
380-ft. level, increasing recelving rangs about 10 miles.
Nat mgr. WB@BCL reports Midstates Mobil Monltor
%ve sarving 48 mobiles, 328 QNI, b4 GTC during Oct.
QKS-55 final report QNI 53, @TC 7. Anyone Interest:
ed in taking on the Job as mgr, of the Slow Speed net
an 3735 KHz please contact KUBXE or KMRI, M
thanks to WNEPWYF far trving to keep it aliva for a
couple of months, KSBN for Oct. QNI 990, @1C 101,

N 6, QTC 10. The KS WX Net reported 599

129 'QTE, no speclal watches. QWS 477 @NI
202 QTC. W s still alive in KS on 3610 kHx daily t
7 or 10 PM, Traffle: (Oct.) W@INH 171, WaFIR 166,
COCHS 113 KEMRI 111, WESHBM 100, WAULBB
71, WOQYH 68, K@BXF 58, WaPE 53, WAGSEV 51,

PO, WAGCI 14, W
wh .

. WakL
wagxw: 3, WBRHGH 2
{Sept.) WEIGVR 23, WHF:



HAVE | GOT A
NUMBER FOR YOU! !

Toll Free

800-325-3636

Call

HAM RADIO CENTER
ST. LOUIS

FOR NEW & USED
AMATEUR RADIO EQUIPMENT

We Trade on New or Used
Charge it on Master-Charge or BankAmericard

THE HAM-KEY
NOW 4 Models

$29.95 delivered $16.95 delivered

Model HK-3-
s Deluxe straight Key
+ Velvet smooth action

Model HK-1
+ [Dual lever squeeze paddle

+ Foruse with all eleg- ] * Heavy base with non-slip
tronic keyers All keys are completely adjustahle rubber feet.

* Heavy base with non-slip Al plastic parts Hi-lrmpagt styrene » Noneed to attach to
rubber feet All have color coded binding posts desk

» Paddies reversible for

wide or close finger
spacing

$44.95 delivered
$ 19.95 delivered

Model HK -4
* Combination dual lever

Model HK-2 paddle and straight key
« Same as HK-1, but less on same base

base for those who wish * Straight key lTaY be used

to incorporate in their conventionally or a5 a

own keyer HAM RADIO CENTER INC. switch to trigger a

. memo
8342 Olive Blvd,, P. O. Box 28271 i

St. Louis, MO 63132

~ January 1876

a7
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lcallbook

NO

is the time to order
YOUR

Don’t wait until 1976 is
half over, Get wvour new
Callbooks now and have a
full year of the most up-to-
cate QSL information avail-
able anywhere,

The new 1976 U. S. Cali-
hook has over 300,000 W
& K listings. It has calls, li-
cense classes, names and
addresses plus the many
valuable back-up charts and
references you have come
to expect from the Callbook.

Specialize in DX? Then
you're looking. for the new,
larger than ever 1976 For-
eign Callbook with over
225,000 calis, names and
addresses of amateurs out-
gide of the UBA.

Qn dealer sheives NOW!

Foreign Radic
Amateur Callbaok
Listings

.9
with
3 Service
Editians
$18.95

United States | —~im..
Callboak ——d]
AllW & K
¥ Listings
i $13.95
with
3 Service

RADIO AMATEUH “ b I(
00K

Dept. A 925 Sherwood Drive
Lake Bluff, U116, 50044
Qrder from your favorite electronics
dealer or direct from ihe publisher. Al
direct orders add $1.00 shipping and
handling per Czllbook,

5= .

CWwW TRANSMITTER

ALL SOLID STATE—MMODEL 50
160, 80, and 40-M Plug-In Coils (included)

Built-In 12¢ VAC Supply
Built-In Artenna Relay
Full Break-In Keying
Crystal Controi

OVERALL SI;;Z%“H x5%W x 8%"[).
ORDER DIRECT or write for FREE brochure
and name of nearest dealer.

MODEL 50K {KIT).......... $49.95

ADD-ON OPTIONS:
SIDETONE, 200-21K (KIT} .......vvi0srna.. $ 585
KEYER, 200-220C (KIT) .....oocoennnninnn... $13.95

MODEL 50W (WIRED)...... $69.95

ADD-ON OPTIONS:
SIDETONE, 200-21W (WIRED) ...... ~rranea 3 595
KEYER, 200-22W (WIRED) ....... rraeaeasa. 51895

ALID $2.10 SHIPPING & HANDLING, U.5.A.
THE WORLD AT YOUR FINGER-
TIPS! SEND ORDER TODAY?

{PA, Residents Add 6% Sales Tax).
@ PHONE: {814) 432-3647
BOX 1854 » FRANKLIN, PA. 16323

S new Slinky® dipole® with helical Ioading
- radiates a good signal at 1/10 wavelength long!

*pocent Nao 5838220
it prest it MEw,

[
WP

S S0 0 i
6 FEED

"'3 IURK COAX SRER CQIL

40 TUNIKS, DI L+
WuBtE of
ELRNGHO 1Rety

3
= a lot of antenna
> in a little space

SRS WALAIOE G e e

# This alactrically small B0/ 75, 40, & 20 mater antenna operates
atanytenglh from 24 to 70 feet » no exira balun or transmatch
naadad » porfable—eracts & stores in finutes « small
enough tofitin attic erapariment » iufllegal power » low SWA
ovar camplate 89,775, 40, & 20 meter bands » much lower atmo-
spharm neise plckup than nverm-.al and necds no redials » kit

des a pair of {atl dinch Ha, by 4-Inch long
colls, comulmng 235 teet of radlaunu canductor, balun. 50 i
HG58/1) coax, PL253 , vlon rope £
uat @ nawin use by US Dept. of Smla U5 Army, radio schooIa
pivs thousands of hams the world ova

Money Back Guarantee

AVAILABLE AT ALL LEADING

y o ON C :“Pbem.sns IF NOT, ORDER DIRECT

Kingm Pm'k N.Y. 11754

1 K5 40-20
| Goils sty {palr of 8™ dia, wpeciat k)
{N. ¥ residents add sales tax)

$39.95 postpaid
$23.9 postpaid

strant

2ip

town
lmlm cllm Mm :in + WI slb lII'l npnn rmm n‘ urllr . mn; LT
0

MISSOURI: SCM, B, H. Maschenross, WARFM|
Asst, SCM/SEC: CHEf Chamney, KaBIX. KﬂAEM
renewed QRS appolntment.

Net LMl RTC  Met QM QTC
MOISSE8 iie? 58 MON2 i14 56
MEN 517 38 STLAREC a0 I
HBN ACH 46 SCEMN 41 4
MoSN 23% 49 PHD 39 7
MOMN 155 73 PHD(Sept.) 51 L]

rnn ratulatinns t naw MNovices WNEQMJ wNaGMP
3 PAME WNIGWI and WND WU, PHD
Amateur oi the Munth tor Sept, was WAr M and fur
Qet, WERPZP, KAFLIZ Is 2 new Extra Class licenseo. 1
regret to report WoHT| as a Sllent Key. Our sympath?r
te his famliy. | would appreciate an update from all
net managers as to the time, freq, and days thelr nets
meet. WBRAPF1) and WNQF‘ﬁP have moved to Tulsa
WEBEJWM has moved to Washington, D.C. MOMN will
miss him. WARCFQ won an Atlas 210 at the Midwest
caonvention In Lincoln. Two neaw ropeaters on the air:
WHEAIH (04/64) in Platte c<lty and WHEAJI
¢14?5‘< Yl in Bolivar. W@AIG has a new Brimstona
W ﬂ E

AGKLIH 6, KORWL 4% WaAPMOF 4, WEEEE 3,
WERIFGQM 3, WNEPLW 1.

NEBRASKA: SCM, Dick Dyas, WIJCP — The mldwast
{ivislon convention weall attended, all had a good
tima. Our appreclation to the FCC personnel for their
fine conduct of the exarns and for bringing savera) fine
programs. fhe LOs algo presented several fine pro-
grams. The Lincoln ARG wishas to express appracia-
tion to all who attanded as wall as to these who had a

art in the program, WB@GQQC s 2 new ham In

inden, On auoween, the Kelth Ca. ARC acted ax
the vigllante waltch, AK-5AR-BEN ARC took part
it the pumpkin patrul. .‘lﬁo M WX net again oparating
on 995 DI%DI, Net raports: NE Mornin?

8

; C 6; AR NG T ras G T WA
QNI S8, NE Storm |, I s‘}. QTC 42; NSN I, anl
T4, Qe 14; 1 WX, GNI G Gre io

corphusker, QNI 158% mitr,
GNE 400, GTC 42, rmfﬂc. WRGKK 46, wA@EBu 33,

aIDd 4. WRHOP 21, WRICE 21, W 21,
WarQus 13, KesEA 15, WEHTA 1B wanw 12
WERGMQ 7, WASQEX 7, WaVYX 7, WBMIWG 6,
WOGED b, WABGHZ 5, WABPCC 5, KBFS

WBACLP 3, WASLOY 3, WON
1 HaQ 2, WOVFR 2z, WBEGAK 1,
WOUFE 1, WABVIT 1,

WNEW ENGLAND DIVISION

CONNECTICUT: SCM, .dohn McMassor, W1GVT —

SEC: WIDGL, RM: KIEIR. PAM: K1VGS, VHF
PAM: WALELA,
MNet-Freqg. Tlme/Days G, faNI QTC
CN — 3640 1900 & 2200 Dy 67 & 235
CPN — 3965 1509 M-5 31 424 222
1000 S } i
YHE- ? - ?sxss 130 Dy 31 337 64
CEN— 1830 Dy 31 117 63

?h QN]' CN — WICT! and WAIRUR. CPN:
WINGQO KIPAD WATRUR and WAIRXA, WVHE.2
H( h Nl WaAlELA, High QTC: WIEFW. SEC

WIDGL very bus durmg Convention, Contact him
far tnfo, an *1e ST, EC feports: WA INGL WA LIYP
WALLRO WA LLMV and WA1RXA, Director WiHHR
axtends thanks to all who attended the Convention,
sorry not mara time for eye-batl QS0s. He would
appraciate your comments, Hamden HARASCOPE Js 2
6 pager & Fushlng Public S#rvice. Tri-City Novice Class
galng well. JCRC WRLAEBM new ofticers: WINTS,
pres F KIELT, uice-pres,-admin.. WAILMY, vice-prls.
ech., KITHP, sacy.: K1YGS, treas. With sincare regret

add the call of WIETX to the list of Silant Keys,

W]I(‘P/ARRL requests comments on Matlonal Freg.
Coordination Plan tor VHE repeater opeération, {on-
gratuiatlans to: WALLRO Extra Class; WAIPRS &
WALSDX  Advanced Class; WNITSPF WHNITYP
WNIUNK General Tlass; WALRUR Oct, High QNI
GMN/CPN WIEFW Oct, ngh trattic total; and Plonger
“alley Repsater Assn. Sponsors of tha 7% ARRL
Convention! Tha Canvantion was enjoyed by many
4and_ pointed out the necessitg for us to he Ablae,
fActive, and Operata on ALL Bands! buggested New
Year's Resolution: Be Active on ail Bands, support
ARRL, get others i Jolnl To kesp our fruqunnclas wa
wmust Usa ALL of our trequancies, The Hest to All far
197s! HAPPY MEW YEARI] Tva{flc- fOcl] WIE
290, WALIRUR 245, WAIGFH 182 WI1CTI 138,
A 132, WIAW 7e, WB2NOM i

8, WLIGVT 1 180 12,
, WIGUH 12, WA}.RUS 9. WALOPE 7,
WATIYP 'i "WATTXM 4, WAIUNE 3, WAIRRZ 3,
WNIUHN 3, WALVPE 1. (Sept.) WALRZA 12,

EASTERN MASSACHUSETTS- SCM, Frank Baker
WIALP — SEC: WIAOG received reports from ﬁ(:s
WAIRTR WIBAG KINFW KICCW
WIEQH WAIQKD KIPAD WIFJH, WISE wa ICNQ
WIOTZ WALGRI are Silent Keys, We hear KIWKS Is
back In the East and an 2, 1RCGA has additionat
call WALVVD, WA UGQE YAM Instructing Novice
course at Medway H. 5. Cape & |sfand Asm. ook part
in G e Hospital Dlsaster drlll, 51 N1s, WLAL T was
NC. WN1IVUM a relative of KIORN, Aftur %2 years
pft the air IBNP 1921-23 now on as WAILS
Advance licansa, retired from M., T. WA;LIDA is Asst,
Qir. for Mew England Division and .13, Deputy RO
for Mewton., WLUVE is C,0,, RO, WAL 5LH CRI
VFY VCR now Advanced. WRI1ADR a new hard llne
coaxial cable, WIAEL had auction, WAIFNM
WILAZ KIIBR auctionsers’. WAls U
WIFJI assisted with communications for the Int’l
Maotoraysle triats in RI. T9 Club met at W1l1B8's QTH.
WAIMES, pres.; WA lHMW, vica-pres.; Josaph Hrown,
secy. of the Sudbury Raytheon ARC; the call WiGBE
was held by the late Parcy L. 5pancer. K1CLM has bis
Advance; WALSP] General, WIARL doss nice job In
the AM as NC for Barnyard Net. WIALP RO ftor
Halitax., WNIUG) mgr. tor Eastorn Area Siow Met.
WIEIH naw IC 2!:()(:. WiUX had good trip out West.
Welleslek; ARS helped in Weterans Liay Paradae.
WALIPQY asst. EC fur WAIHVS, WALPAZ/1 back on
2, member of WiMxX & WIHES. WIl.E has HW101 on
all bands. WAIFNM made a Haathkit for code class.
WINF visited nld WCG, We]lfleet ascorted by WLALT,
WIWSN new EC & HG for Stouqhtun. Univ. of Lowatl
memhers “The Ogres” want ta Pack Monadnock {or
Fa b&?w 1!&20n15&20 NEEPN had 73
QN ¥ TS, W1BVP in Detrott for Goast Guards; In
years will ratira to Seattle with call W7 K&U: now on
160 thro 10 looking for old gang from South Shore,
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RICKSON

NEW STORE

GRAND OPENING SPECIAL!
MOTOROLA METRUMIII

FEATURES:
e 25 Watts out

e Hot, selective receiver

e 12 channels

o Single crystal R/T
o PL provision built in

$ 249 50 (hatr sugéesfedlisn)

Cash and carry price

SPECIFICATIONS:
Transmitter Power: 1W/25W
Receiver Sensitivity: .2uV
Power Requirement: .3 A receive,
7.5 A transmit (25W)
Size: 2%x11x9% inches

Optional PL, AC power supply
and muitiple repeater offsef kits available

Mail orders shipped UPS same day on receipt of cashier's check or
money order. Mail orders add $10 for handling ond shipping.

- Bsk for our

-~ very competitive
- prices on:.
. ASP

o Atlas

CDE Rotors

- Collins
“'Cushcraft
--Data Signal
-~ Dentron
... Drake

.~ Hy-Gain
= lcom:

" 'Kenwood
_ - Larsen
" Mosley

= Newtronics

-~ Regency
 ‘Standard
S Swan
. TPL

" Ten-Tec
- "Yaesu

HOURS: 9:30 - 9 Mon. & Thurs.; 9:30 - 5:30 Tues., Wed. & Fri.; 9 - 3 Sat.

Open more than 50 hours a week fo serve you befter

ERICKSON COMMUNICATIONS, INC.

5935 North Milwaukee Ave., Chicago, IL 60646

(312) 631-5181 We Service What We Sell

lariiiarms 1GO78

o0



NOW AVAILABLE IN
LOW COST TCXO’S
@1 MHZ FOR
IMPROVED COUNTER
TIME-BASE ACCURACY

Size 2045 50 max < 537 max.

STANDARD SPECS:

Frequency: 1 MHz
Stabilify: == 0001%
Temp. Range: 0°-60°C

input: +12 Vdc i=10%req.) &
+5 Vdc { £1% req.)

Qutput: TTL logic
Aging: 1 ppm/yeaar

-

Ordering Info:

Specify Model:
TCCO-26M-5 (412 Vdg]
TCCO-26MA (+5 Vdce)

Price: $75.00 (f.o.h. destn.] PA
& CA residents add
sales tax.

Terms: Check or Money Ordeyr—
payable in U.8. funds.

Delivery: 3 weeks ARO

Send io:

BLILEY ELECTRIC COMPANY
P.O. Box 3428

2545 West Grandview Blvd,

Erie, PA 16508

First Name in

FM YOUR GONSET

{or your Clegg 22'er, Ameco TX-42, Folycom 2 or PC-62,
Johnson 8N7, Heath Seneca VHF .1, Hallicrafters SR-34}

®Plug-in mod-
ulator puts the
Communicator
transmitter on
M.

@ No madifi-
cation or
rewiring  on
your Com-
municator.
Just piug inte
mike jack and
crystal socket.

®For 2.meter
band only.

@ Works with Communicator 1, IL (1. IV and GC-
108 and other rigs listed.

@ Erequency adjust tor nelting built in,

@ Fi at a tenth the cost of a new rig.

®5harp, clean FM,

®In daily use by MARS and Civil Defense nets
nationwide,

@Free brochure on request.

®Qrder direet. 537.50 postpaid 1.5, & Canada.
Specity fransmitter model. California residents
add 6 percent sales fax, (HC-4 AU crystal and §-
volt transistor battery not supplied).

PALOMAR
ENGINEERS
BOX 455, ESCONDIDO, CA 92025

Phone: (714) 747-3343

WIRE TUNERS

Random Wire Antenna Tuners

Continuous frequency coverage with long or
short wires. Excellent for MARS opera-
tion. Choice of configuration for wide
range impedance matching capability, plus
harmonic suppression. Tumns counting dial
on rotary inductor for perfect match and
exact resetzhility. Runs «cold at 1500
watts output pewer. Five years of proven

sliccess.

CONTINUOUS COVERAGE
PERFECT MATCH (1:1 SWR)
IDEAL FOR MARINE OR
PORTABLE

B COMPACT, 5" x 614" x 10~
| FULL YEAR GUARANTEE

SOLD FACTORY DIRECT ONLY TO
GIVE YOU FULL VALUE.
Pricas F.O.8. factery.

Standard: 3.0-30.0 Mhx ... $ 99.00
Wide Range: 1.7-30.0 Mhz ...5129.00

Wé's add state sales tax. Send chack of
rmoney arder {$15.00 deposit on C.0.D.'s} toy

z{l“'gl«! FROCUCTS COMPBANY

1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791

Tel: {213} 331-2430

EM2MN had 54 GQNIs, 8 QTS. WAIORP i axs
WIDGA, WALIWQ l-‘Jures.. WALGQLK, vice-pres,|
WALGXN, secy,; WILJO, treas.; of Middlasex ARC,
WIUX has three XYLs a8 NCs on Clearing House Nat
WBZEMU WAVYT WAZUY K., WIWSN saa{s they are
coanducting classes to convert scouts & CBers into
radlo amateurs, wife 18 WALMZO, son 12 WNITJSI, -
WA LMSK sent out a nice “Zero Beat’ bulletin of the
£MRIN, 8 bul[ct!n cf the EMRIPN sponsorad by the
Middiesex ARG, WALRFT editor. WILMU attended
Northeast 160- metar convention in W, Ghent WIER
on from winter home at Sullivan Island in 'W4-Lapd
pad 50Os with Mewton gang. WIMP back to Fl.
WICHU an 1680, WIAYA on 6. Eastern MA wall
re?resanted at Hartford Convention. congrats to
WIGAG and X¥1. on 50th annivarsaw. Kl FIVE
wsiled WIALPE. WAIQAA/QAB had hab bov.
250 YC, 306 QNI Traffie: lUct) WA IMSK
"5!1, WIPEX 251, WAIAKD 174, WiDMS 113,
KiPAD 105, WIGE 87, WIEIH 70, WILX 62,
WIOJM 54, WIEMG 46 WIRDNMH 14, WAIPGQY 14,
wWiADG 11, WALIFE WAIPALH ’3 WALFNM 2,
WILE 2, winF 1, (Sept }wALJUY 20, WALPQY 18]

NEW HAMPSHIRE: SCM, Rabert £. Mitchall, WISWx
— SEC: KIRSC., PAM: K1YSD., RM: WAILGCE,
Happy New Year 10 all. Endorsements: WIUBG
K1VMH  KIPGQY WAIMXT WAIMIV WIMHX
WALGCE, RI1AC and WIAIL 2 QRS WIBXM
WIEUS and WIJY/KIQLZ as OvSs; Wibxe wiJB
and WEM2ZW/1 as OO WALGCE a8 M3
VWEALL as OPSs plus WIEHT as EC. Walcome to WiN1s
VOG VOZ VOV VUQ vTY VUK YIS and VSW,
Cscar & and 7 are belng worked by WI1JSN with 38
countries and 28 stateés. KIPQV's Z.metar mohile
accompanies Sid on the mall routg, WN 1wl on with
a new HW16, SH600, HM.’IDZ,‘ vEl VPO and 2BDQ
dipoie on 80 and 40, W1JSMPQsQed AL and IL on
3 one meteor scatter, WALPS| has a new Hahot
300 for SRTV, WALJSD WISWK and WATABWV/T
active in the last CD Party. KIPSC, K1IRSD WAK
niew Advanced Class licensess, KILMS all homebrew
mncept now being tollowed by Z home built towers.
KIPQY says WI1ALE' repsater WR1ABLU |5 supar.
The NHVTHN report shows 141 check-Ins, /& traftic in
22 sassions. WIDXE has a new sawhorse antenna for
the DX season, WIJY 4 new Ten ech Argonauts
Linear Amplifier combo tor mobiia, WN1VWI reporis
the Port City ARC ham classes ¥8. Traffic: (Qct.)
KILMS %1, WISWX 4, (Sept,) WAIMMT 9%,
WALGCE 33,

RHODE ISLAND: — $CM, Ron Simonton, KJ.GMW—~
This Is my first report as your SCM, If | have not
attended one of your club mestings, pluasu sand me
your meaeting Information. WR1IACW group had an
sxcellent meating at the Steam and Wireless Museum
in E. Greenwich in Oct, Thait Jan, mesting will
Include slection of officers for 1475, and all mambers
should plan to attend. Fidelity ARC now mesting at
the Cransion deneral Hospital, 1930, svery ad.
Mewport County ARC rﬁakmg plans for ‘the Tall Ships
wisit to Newport during 1976. NCRC I$ conducting
code and theory ¢lasses, and club members, including
KS5FPW/1 and Wit have been working narg on mer
new 147,96/36 repeater WH1AFY. Mewport meatings
are at 193D every Mon. at the Seaman’s Institute.
Visitors are welcome at both clubs, RM WALPDJ Iﬂd
PAM WALRFT are active on oscar. Wamed

stations for both EMRI nets. Phone: 3,898 kHx 2"30
UG, ©¥ 3,660 KHz 0000 and 0306 1T <. Both nats
meet daily. RN emergancy plan primary treguencies
will_be on two maters, (pen repsaters on 146,10/ /9,
16/78, :’35&835 #nd 34,94 plus the NCRC re uatar

Traftic: KIGMW 137, WALPOJ A1, WAIRFT 3
VERMONT: SCM, J. H, “lele, WIBRG —— .:EC;
WIiVSA,

Net-Freq, Time(Z)/Days Zass, QNI QVC
fManager . X
YTHEE — 3909 2300 M-S 517 B2
WALPSK 1230 Su .
Carrier — 193% 1300 M-5 442 2%
WIOSK

SGrean ML — 3932 2130 M-5 447 27
WEILZ ) )
vt Phone-niﬂog 213050 al &
WEKKM

Welcome  rew  amateurs WH1VSP WNIVITV
WALVLUV, New officers of WRJACA are WIVLL,
pras.; WICMV wce-pres..wl , secy-treas,; WIRF!
Bie A LD Fhas her i Srobiie home.

Ludlow, WIUWS :,x:nducts code and thaory classes
wery Tue. at CAP Bidg., No, Springfield airport,
congrats to WALPSK who placed first in VT section In
low band c¢lass of 4lst DX competition. Many hams
from section attended NLE. Canvenltion in Harttord,
Tratfic: WASFER/L 12, WILMO 7.

WESTERN MASSACHUSETTS: SCM, Porcy C, Noble,
WIBVR = LEC: WAIDNE., CW RM: WiDVW. PAM:
WALMIE, WHF BAMS: WIKZS WALPLS, Our deapast
swympathy fo WI1UD and XYL in the loss of their
teen-age daughter WAH)NB n;w Swan MB-E0A sal-
id-state ssbecw vig. WITM's FID group scorad hiqhest
on the East Coast A-1 gruup {haaten rxnls the
battery-powered group). WAILUX and W1DW,

an flnu pro ram on lacal BL station. WSRBB/1L nnw
ORS WAILTFT passed Extra Class oxam.,
wa 15)(!-. me Advanced. Wastern MA, had fine
dttendance at Hartfiord convention. OO KIRGF sub-
mits [st of 10 stations not:fied Repnrts of emergency
aperation reported W ‘?- and WIKIS. WMPN
23 sassions total NI 262, (‘;}T 33, difterent stations
72, WMN_31 sessions, QNI 143, tratfic 92, WMEN 3
sassions, GN1 52 (BIdS 51 from feguters] WM AREC
#3 sessions, QNI 80 trattic 11, pnintmentnz RS
WiDOY; CO WIFINJ 0BS WA IPLS; OVEs WA TRWL
and WalHHN, lndlvidual reports nboue much appregi-
ated, and believe that type of info of much mors
intarest than just summarles of organized activities!!
Excerpts from <lub bulleting can ba cut Lo make roanm
far such (as club bulleting are mainly info tor the
individual clubs). Merry Christmas and best wishes for
# very Happy New “Year, Traffic: WALMJE 196,

DVW RY, WIBVR B0, WITM /s, W

WALTFT 15, KIRGH 13 WAIPLS [0, WIDOY 7,
WIHNS 7, WALDNB b, WALOLK 1, WISTR 1.

NORTHWESTERN DIVISION

ALASKA: SCM, Rov Davie, KLICUK —
KL7J0C and myselt visited Ancharage, Juneau and

Ketchikan clubs this month, many thanks for the
hospitality, KL7CEX reports new officars for Fair-
banks Ciub, KLAJDO re‘z‘&aru Kodigk Club supported
the rmarathon walk an dizk with communications.
KL7HKM raports starting a drive for AREC members,
KL ZHLG very busy at school, KL7HNG trying a VHF
shot directly into Fairbanks from QTH it Dalta
Junction, KL7ZHOVY reports the Snipars Nat had 687
check-ins, 32 P.P. and other WTC durin 31 sasslons
with lalson to AKW/AKN to RN7Z, KL7HMH and
HLTHMJ had 12 public sarvies calls this month They
afsa have a new 2-meter rig. | need more reports of



B Harrison, wavs. savs

‘““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”

"I'm very competitive”

Ren Snyder, wason. sats

“That's right!”. ..

“When you deal with me, | person.
4lly see to it that your needs receive
ndividual attention,

You will enjoy quickest delivery
from our large inventories of factory-
fresh, fatest improved production
models. i{f vou wish, we will fire-up
and check it out for vou, And, be-
cause we do not let things out an
trial basis, everything you get will be
truty hrand new, untampered withi!

Should you ewer run into any
trouble, we are here 1o take care of

yan. We service what we sell, our
Lab is among the tinest in the
Cauniry

With it all, 'ry very cormpetitive.,
| will try to beat any equivalent deal
you've got. (And, even if my price
rmight seem a few dollars fugher, |
assure vou it's stitl your yreatest
hargain, anywherel!)

Sa, drop me a line ar phone me.
Tell me what yvou want ta get, what
yau have to trade in, what offers you
have — and I’ll do the rest. tNX 73

™

——_— e _
N
TLAS "\ I PAYS TO BUY YOUR YAESU FROM Harrison
i e ICOM
710-X T8O XCVR. .. .. $649 {cosp XCVR .. .. ... . . 5488 N {Our FB Lab gives warranty service)
5K 16-E0XCVR. .. ... .. 849 \e'oaa xevR. L 208
{With Noise Blanker ... ... .. 689 1214 XCVR . ________ 449 e SWAN 10-160 XCVRS:
117220 V AC Packs: DV 214 DIG VFO ) 329 | Rugged, high gain TRI.BAND BEAMS: £T101E W/ P : $7 - 0
""" - f roc ..., %748 FC2..... ....... .54

AR220CS (W/spkr) ... ... .. 139 (CI0A 450MHZ XCVR . CqenfTB2A2EL. . ... .. .. 8512095 £111EE W/0 Fro 665 FGR 0
ALY+ Thana g RS e e Wi Proc A 59 FL i1 10.160 XMTH | 558

obile kit . . ... e KENWOOD = ([TB4HAGEL....... SN cytigvED, .. ... 899 YOIODScape. . . . . 108
e COLLINS TSS20XGVR ... ..., ....629 SPIOTB Spkr . . ... ... 1
KWM2A XCVR. . ... tme6 {R5eapuevk .. ... ... .48]@ TEMPO | 5P101P8 PatchsSpkr. . .. 59 FTH208 6M XCVR. ., . 443
7583C RCVR ... .. ... ...1200 | TS890 XMTR .. .. ... ... 87%{sgnEr 1080 xevR 259 | XFAOCCWFLTR. .. ... 45 2212 XCVR,, . 678
33S3AXMTR. .. .. ... .. . 1840 [SBYSDSPKR. . ... .. ... .. 19) 5 Powes Pack 5a | MBI MTG BKT. .. .. 19 6TV 508 6M TRVTR. . 194
S16F2 ACPack. . . ... .. .. 220 | TS7004 2M XCYR. ... . B9§ e REP10Z Speech Pron. . . B9 ETV 280 2M TAVYTR . 229

TVHUZ 2M YAVTA. . .. ... .. 209 FLZ100B Linsar . .. . . 358 }
® DRAKE o NYE e TENNELEC N\
TAXC XMTR ..., .. .. 580 {Antenna Couplers: M5-2 Memory Stanaer . . . . . 319.95 = Sta
TRACKCVR . ..ot sos fsooware. . ... . ..., . 212 @
AVACVFD .. .... .. CBCHKW. . ... .. ........., 35 co,,,mmrd
AGAACTFack .. ... ... ... 120 B Micationg R’ZD
LB 2KW Amp . - .. ... .. : sgg ® SPECTRONICS BEAMS, TOWERS, uy 2, et
RA0 Filters. . .. ... ... . ... ; .
MN2000 Ant Mazch . . . . . Cop [udveaans el ROTATORS, ETC.
DOIC for Collins . . . . ... ... t6a| Everything for the Ham!

L EBC SC30 Counters to 30MHZ. ... ... 169 Y g
EBC 144R XCVR .. ... .. 599 ¥sc280 Counters o 250MHZ. ... 219

Easy Parking in our own fields,

Since 1975, TOP TRADE-IN ALLOWANCES

//PROMPT ORDER DEPT. %
We carefully pack and ship \1 so n CHARGE
flam gedr, accessories and parts a r r IT!
t t f the Id. H
K(;g?;ssacguﬁa(::d%r: t;:‘Nor "H am He ad uarters USA” ® MASTER OR
20 Smith Street q ’ BANKAMERICARD

Take up to 2 years to

Farmingdale, N.Y. 11735
Qr = Phone your grders to
k {516] 293-7990

MUY residents onby,
add N,Y, Sales Tax

_/

FARMINGDALE, L.1.
2265 Route 110
2 miles South ot
L4.E. Exit 495
{516) 293-7995

NEW YORK CITY
Phone B95-4777

OPEN MITES *TIL 9
Saturdays "til 6

VALLEY STREAM
10 Sunrise Hwy.
(At Rockaway Avenue}
{5186) 872-9565

pay! Or, remit full Ca-
shier's check or M.O.
and we ship prapaid
to 48 U.S.A.

- January 1976 91




The
“STANDARD”
by Heights

- Light,

. permanently
- - beautiful

. ALUMINUM
towers

- THE MOST

_ IMPORTANT
FEATURE OF
YOUR ANTENNA
15 PUTTING

 ALUMENUM

» Seif-Supporting

* Easyto Assemble 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 operaling position n
the house,

Write for 12 page brochure giving
dozens of combinations of height,
weight and wind load.

HEIGHTS

MANUFACTURING CO.

in Almont Heights Industrial Park Dept. Q
Almont, Michigan 48003

A Brokerage
for HAM GEAR??

That's right. Now there's a place you
can call to find out who's selling the
equipment you're looking for-—
absolutely free. Sound incredible?
BUYERS & SELLERS radio brokerage
compiles its listings from sellers all
over the country for all kinds of radioc
gear, test equipment, etc. If you're
locking for ham gear, give us a call,
Whe'll put you in touch with someocrnie
selling the gear yvou want, usually in
your vicinity.

It you've got someathing to sell, or
have some equipment that's bean
collecting dust, {et us know about it.
Saellers list their equipment at no
charge and pay a 10% commission of
the asking price only if we find you

a buyer and a sala is made.

Do it now! Get together a list of gear
you have to sell andfor would like

to buy, give us the details, and we'll

do the rest. When writing be sure to
include your callsign, name, address,
telephone, make and model of unit
you're buying or selling. Sellers should
also include the age, condition, ptice,
and all serial no.s.

WRITE OR CALL:

BUYERS & SELLERS

617-536-8777

Post Office Box 73, Boston, Mass. 02215
Weaekdays: Sam-5pm Wed & Sun: 7pm-midnlght

BRAND NEW
COAX CABLE

RG-8/U, 85% Shield Coverage,
$20.00/100 ft.
RG-8A/U, 95% Shield Coverage,
$21.00/100 ft.

“TIMES WIRE'" RG-8/U Foam
$23.00/100 ft.

“TIMES WIRE" FM-8
$25.00/100 ft.

"TIMES WIRE"” MIL TYPE
RG-213/U, $26.00/100 ft.
"TIMES WIRE"” RG-11A/U,
$19.00/100 ft.

RG-58/U Foam
$8.00/100 ft.

SATESFACTION GUARANTEED!
GUARANTEED FRESH! NOT SURPLUS.

CQAX shipping —$2.20/100 $t. anywhere i U,5.A.
Continuous lengths up to 300 L. mailable.

Antenna Wire #12 Solid base, $6.607100 ft.
“Amphenal™ Gonnectors—PL259 @ 63c; $023% @
B1e: PL258 @ $1.08; UG-175/U i 216 UGBS/
i UG-1094/U) & B8

Cannector shipping, up ta 30 cennectars any mix,
$1.20 anywhere in U.S.4, Mass. only 3% tax,

Gheck ws tor your HY-GAIN Antenna needs.
E. D. Pinkham Enterprises Inc.

379 Pond St . Franklin, Mass, (2038
TEL. 1617} 528-6600
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what is going on around AK these days in all areas,
The Southwestern clubs are very active and frying to
set un RTTY nats and meetlng other nets when
cnnditions permit. Good workizang and agaln thanks,
Tratfic: {Qet) KLYHOX 24, KLIGCH 1§, KLAIDO
}(!;_.ﬁ(DL.gilMH 3, KLTHMK 2, KLTHMNQ 2. (Sept.)

IDAHO: SCM, Dale A, 8rock, WATEWV — SEC:
WYimB. PAM: WATHOS,

Net — Freq. Time/Days S5ess. GINI @QTC
WManager .

FARM — 3935 3200 Dy 1

IMN — 3635 G230 M-F 23 202 bO
WIGHT

RACES — 39903 [41% M-F 23

Kruac

15} Silver — 3030 0115 MWF

Wiy

lawiston-Clarkston Amateur Radie Clyb is furnishing
the Instructors for the Amateur Radip License class at
Walla Walla Community College, Clarkston Branch.
WAITRO says they will soon graduate nearly a dozen
novices. The Whiskey Butte Haepeater, Orotlno,
146.16/.76, is now in aperation with excslient covers
wg.':'liga;fim WTGHT 109, W/GBO 1%, WAPKKR/7 12,

MONTANA: SCM, Harry A, Roylance, WIRIY =
Asst. SCM: Eertha A, Royiance, KICHA. SEC:
WATILH., PAM: WATPZO, New rall WN??FL.
WAYQEBH has a new addition tn the family. WrQIO is
¢hasing Oscar 6 & 7. Montana Traffic nat is meetlng'at
0030Z, WAFPZO and WA 7V XM bullt naw quads, INM
bad 23 sessions, 60 QVC and 202 QNI Tratfics
K7BMT 4, WAIPZO 4, WATOBH 1.

OREGON: $SCM, Ray Perking, WATKIU — SEC:
WYHLF, RM: K7OUF, PAM: KIRGZ,

Met — Freg, Time @nl QTS
Manager X

BSN — 3508 Q130 B3% 50
WA TMHP

QSN — 3585 2452 191 140
WATTX .

AREC — 3993 0300 Exrd T
WA TME

NSMN — 3702 23002 431 178
WATOCY

NUCLEAR — $0.250 9:30 AM Su 20

-~ M,

WYFFE

Congrats to W7CKZT who has accepted the pasition of
Pubilc Relations Asst. to the Director, Northwestern
Pivision. John's home WTH is RE. L, Box 318-Al%5,
Qlympia, WA, #5502. Pleass contact John for assis-
tance in whataver you or your ¢lub may be doing
where Public Relations is needed or has been ac-
wonplished, Congrats to K7DUE on being one of the
top ten OOs. Now is the time to stir up some activity
for thls year's Simulated Emergency Tast, [f you are
waiting for the real lhir_nlg. vau wiil probably be cau?ht
wlith your pants down. Take a gogd look at vourself in
the mirror. You are somaaone’s impression of HAMS,
{Borrowed from K7RQZ) The grapevine tells ms ona
{ach In Hood River has been called [n for re-axamina-
tion. | understand thare wera no vioiations, fust
routine, Should you lsok In the mirror too? Traffic:
Or.:tﬁ) WAFTXY 139, KAWD 127. KYQUF 125,
TIFG 123, R/GQFG 99, W7DAN 88, K/NTS 72
WTMLM_ 65, WATMHBE 34 WA7YEL 50, WA 7QDE
19, W7LT 14. (Sept) K7QFG 132,
WASHINGTON = sCM, Mary K. Lewls, WrQep—
WA?ZBDD going to night school. WYBES reworkad
power supfly and increased power twice all of 8¢
watts input. WYKEN stlll‘;}g r:g, at present trip to
Spain. New ofticers for NWSSC Net W7IVDR m%f.-
WATLQV, secy-trens.; WIFWE WYSYS WATRER
WISAP and W7FIM, dir, New thapter “Evargreen™ of
GOWA was formed in Spokane July L, Oflicers are
wrsm ‘Pres.; WIGRE, vicepres.; W7IDZ, secy.-
treas.; W7JRV, dir, Covers NE OR and Sautheast WA,
W7FL Morth 1D, WTNC eastern WA and WTDB
western MT,. GQCWA Net meots Sun. 0830 local time
on 3985 kHz, NCS is W/FL. A Z-meter fm net Is also
planned 34/94. The naw PR assistant for NW Division
ARRL) (s John Brown, WICKZ, Foute 1, Box
18-A15 Ofympia, WA 985072, Please have your club
PR person contact W7CKZ to elther improva clubs PR
rogram af gt a program  started. Spokane Dlal
‘wisters ARC finally succeaded gatting "“Sister Cliy
Amateur Radio® program N operation, frequency
approximately 14,280 MHz 000G UWT, Vurx gucd
PR. What is your club doing? SBoelag Bears W tale
Q50 Party had excellent response and BEARS wish to
thank averyone who took part, Both NSN ‘'flow
speed” and WSbM-cw nots, nets active membership
needad. How about it fellows and gals. Traftic:
WY7DZA 292, K70IA 129, KICTW 02, WYAPS 78,
WAZBDD %8, W7LG 43, WIKEL 3%, WATYHCR 17,
WYBUN 14, WYIELU 13, W7PWE 12, WYAISB 8, KYvNi
b, WATGVE 4, KIMNT¥ 4, WIAXT 2.

PACIFIC DIVISION

EAST BAY: SCM, Charfes R. Bmadin% HKEUWR =
Asst. SCM: Ronald Martin, WeZF. SEC: WRERPK.
Asst, SEC: WBGDS!, At 2 meeting of SCMs held Oct,
18, KEITL was unofficiatly axpomtcd Regional Emer-
ency Coordinator tor the CA Sections of the Paclfic
ivision, KEITL wlll coardinate and organize the
inter-section emergency communications activities. Ail
tnambars of this Sect|on are encouraged to cooparate
with K5ITL In his #tforts, Our thanks tn WBgRPK.
SEC of this section whose hard work for over two
years has led to this aPpulntment. At the Oct, mesting
of the Northern Callf,” Contest Club, 29 became new
members, Also present at the meeting was WIRL.
Gen, igr, of the ARRL. Congratulatiohs to WECBF
on making the Henor Roll in the July Frag. Measurin
Tast. WAGBMY has a new TR-4 and all set for 5%,
WABCAZ now has his Extra, From zll indicatlons the
Callf. @S0 Party was a sriashing succass, thanks to the
many members of NCCC for much hard work, Just
wait untll naxt vear. From CCRC the following wers
WNGEE r WNGHEL, WAL R WL S 1 BT Ys
. " . WING .
WNEBFE, and WNGBAC, Hoad uck T ail WHGSE 1
now an OPS. Remembar @ card to your SCM, QTH on
page & will start the ball rolllnr,l on_ your ARRL
apgmntment. Traffic: WEHW 317, W6JIXK 130,
WABIPI 115, WB6VEW 24, KEPMG 19. WALVEF 14,
WBEWHG 17, WAGBMY 9, WAGCAZ 3,

NEVADA: SCM, John D, Waaver, W7AAF — NARA
provided communications for the NV Day parade in
Carson City on Oct. 31 and LVRAC provided the
saime for the March of Dimes Walkathon in Las Vagas




Mq FM-:@X UNE%%A&LLED
2 METER FM
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$645.00 FACTORY DIRECT PRICE INCLUDES:

s MICRGPHONE
» MOBILE MOUNTING BRACKET

» DOMESTIC SHIPPING FEE
$ 98,00 MATING BASE STATION POWER SUPPLY

e 35 WATTS OUTPUT e« .25 MICROVOLT RECEIVER

e 6-DIGIT LED FREQUENCY DISPLAY
143.5 to 148.5 MHz SYNTHESIZED

NOW IN STOCK FOR SAME DAY SHIPPING — NO WAITING

Call Clegg TOLL FREE Today and start enjoying your FM-DX
Charge [t! With MASTERCHARGE or BANKAMERICARD or we will ship it COD

PHONE CLEGG TODAY FOR DETAILS ON THE |FM-DX| AND

THE NEW 12 CHANNEL FOR 220
PLUS THE 12 CHANNEL, 15 WATT 2 METER|MARK 3.

THESE CLEGG ECONOMY LINE UNITS PUT YOU ON VHF FM FOR LESS THAN $190.00!

0—2?! BANKAMERICARD

208 Centervilla Road  Lancaster, Pa. 17601 o *'_ﬁ g j,'rf';ff-

master charge
THE INTERBARE GARD Toll free sales & services phone (800} 233-0250 IR
In Pa. call (717) 299-7221 (collect} _
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NEW FROM MF)

SUPER LOGARITHMIC
SPEECH PROCESSOR

MODEL LSP-520BX

UP TO 400% MORE RF POWER is
yours with this plug-in unit. Simply
lug LSP-520BX into the circuit he-

een the microphone and transmitter
and your voice suddenly is trans-
formed from a whisper to a DYNAMIC
OUTPUT.

Look what happens tc the RF Fower
Output on our NCX-3. It wes tuned
for normal SSB operation and then
lett untouched for these “hefore” and
“after” oscillograms,

Fig. 1 SSB signal before processing.
See the high peaks and the low val-
Iegrs. Our NCX-3 is putting out only
25 watts average power,

0 -iy
it

Fig. 2 S5B signal after processin
with LSP-520BX. The once weak val-
leys are now strong peaks. Qur NCX-3
now puts out 100 watis of average
power,

Three active filters concentrate power
on those frequencies that vield maxi-
mum intelligence. Adds strength in
waak valleys of normal speech pat
terns. This is accomplished through
use of an IC logarithmic amplifier
with 2 dynamic range of 30dB for
clean audio with minumum distortion,

This unit s practically distortion-free
even at 30dB compression! The input
to the LSP-520BX is completely filtered
and shielded for RF protection.

Size is a mere 2 3/16H x TLLW x
4D, Money back if not delighted and
ONE Y UNCONDITIONAL GUAR-
ANTEE.

Order now or write for FREE brochurs,
LSP-520BX V. © 5 B 1
ADD $1.50 SHIPPING & HANDLING

Here's ancther product from the plen-
tiful MFJ tine:

SSB FILTER

This tilter, packaged wvery ruch like
the Speech Processor above, allows
ou o select the optimum audio
andwidth to drastically improve read-
ahility,

SBF-2BX, assembled and tested $26,95

Write for free catalog on other equip-
ment. .-

' o m[l)glftliggs a
; G ¢ |
! ww*""’" D INVITED - A
Y 6013235869 W

MFJ ENTERPRISES

P. 0. BOX 484 (Q}
MISS. STATE, MS 39762
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“CHOICE OF THE DX KINGS”
\

the CUBEX |g ~|

N
FIBERGLASS
QUAD KiT$

“WIDE-SPACED™

2 ELEMENT—
3 BAND
KIT SPECIAL

availahle
ONLY

$99.95

Maifable APO
Add $9.50 far PPD
Frt, Cont. (L5,

CONTENTS
8 Fiberglass Arms—skyblue color

[

& 2 End Spiders {1 pc. castings)

& 1 Boom/Mast Coupler—f.d.
aluminum

¢ 16 Wraplock Spreader Arm Clamps

e 1 CUBEX QLIAD Instruction Mancal

2.3-4 ormore element Quads avaslable, Send 25¢ (cash or
stamips) for camplete set of catalog sheets, specs & prices

CUBEX COMPANY

P.O. Hox 732, Altadena, Californla 91001
Phone: (213) 798-8106

YOU CAN'T SAY “QUAD"BETTER THAN "CLBEX"

test for resonant
resistance

with an omega-t
antenna noise

The Omega-t Nolse Bricige is an inexpensive and
flexinle testingdevice that can etfectively measure
antenna issonarnt frequency and Impedance. Thig
tnigue piece of test equipment does the work of
mare expentive dewces by using an existing
Tegeiver 1or a bridge detector. There is no fonger
a need lor power loss because of impedance
mismatch. Get more details or order now!

Mode! TE7-GT for1-100 MHz Range $28.95
Mode! TE7-02 for 1-300 MHz Range $39.95

A\
e LECTROSPACE

T GYBTEME, INC,
320 TERRACE VILLAGE

RICHARDSON, TEXAS 75080

TELEPHONE (214) 231-9303

5ol at Amateur Radio Deafers
or Direct from Elscirospace Systems, Inc,

whn Dct, 18, Both were large scale attorts involving too
wigny hams to mention individually, and hoth imade
exlgnsive use of 2-meter im. Longrais 1o all Invalved!
KoMQX/? will soun bé moving trom Las Vegas to
Reno, says he 1s fast clasing i on DXCC. He also took
tap honors ovarall In Class 1A-Battery and Class 1A
for the sixth call area in the last FI). W7IL X hoping
for a2 28ASR in Nov. WBTWXH has new THEDXK,
WAL ZLIMM sparting 2 new Atlas transceiver. Speglal
kudas to KFOHX and ATEZIW oni earning Farst
Phone tickete, REIY Fans in Las Wegas should ghechk
wut the new RTTY repeater on 147.96/147,36,
contact e For  details, W2l 132,
KEMQX/T 14, K7OHX 6.

FACIFIC: SCM, Pat Corrigan, KHaGQW = (3ur thanks
to KHelAC whno did so well as RM and to his
sucoassar  HHGIQU. Woody sar WaFGD & wife
WEBSFS5X here for visit. WEZPE active in traific from
Famuela and is OHRS. Facific Novice Tfc Nat maets
Wed., Fri, Sun, at 08302 on #1126; 21002 an Fri,
Sat. KGEJES net control. KHEHBZ now /A In OK, his
brother Gl now in OLl-land, Had the grandest |etter
from ex-6B0L who was SCM hare in 19261 He started
as LGN in 1920, got the 1st WAC trom Hawali & he
tecatled the old club 6BLIC at fairgrounds. He sent a

Frafric:

6BDL QSL on a l-cent postcard (how long ago Is
that?a. WHGINE  her ©OM. WHBIGP &  daughter
WHBIGQK all active and check Into PNTN. Jim Neiger

of ZDBZ tame here recantly and operated from K X6,
westPacT feNet  stitl gning strong, still logking for
iH6s to check . Check with 8M, KHBIGU far
detaiils, EARC, Inc caordinating with National Weath-
e Service on critical WX wbservation net. Trattic:

E HGEJAR (R4, KHGIQU 181,
FGeJES 37, KCSDK 25, WIZPE/KHG 8, KH6GOQW B,
MHBIES 2. (Sept) KUGGIAR 106,

SACRAMENTO VALLEY: 5CM, Narman Wiison,
WABIVD — SEC: WESMU. The Radio Amataur
Mobile Society and the ML “Yasa RE urganized
communications for the Heart Association’s Cycleton
75 in Sacramento, Yolo, Ei Dorado and  Placer
onunties. WHDEF moved o Auburp from the Bay area
where he was wery actlve in ARFG and reatfle
activities, Hal now our newest ORS, WhHPBC working
nightly into tha &ay arez trom Folsom with 5 watts
550 on 432 MHZ, WABBKS has rimpeirad his quad and
WOKKN has a new HW.203, WALDRW bacoming
active In traffic aets un 7% meters. WAGOWH s
tetoring  some ot his students in amateur radlo.
WABLBHAF operated the £:A (JS0) Party parked under a
rhambitc at D@ Univ. oear Davils. K&ITL is the
unotficial Regitonal Emergency Coardinator for the
A Sections of the Pac, Oiv, WK YA recaived 200
logs  submitted dor CA Qhw  Farty aperations.
WABJVD got a 40-meter quad loop erected 1h mins.
hetore the start of sweepstakes. Tratfic: WABDRW 13,
WEDEF /& 12, WEPRC 4, WAROWH 13,

SAN FRANCISCO: SCM, Rusty Epps, WEDAT —
WOOKY WHEENS WASGAY WABFF X and WRGELWS
did a superlative joby providing cormmunications tor the
Qct, 1B March of Dimes Walk-a-Yhon i Ukiah
WEBoLIPY appt'd OB%. WBHNHF and WEGGRR have
volunteered to conduct Novics exams in the Eureka
area. Llsing only & barefoot rig, WBAZLIC was ahle 1o
Erab cortificata Na, 14 of the new ow only DXCC —
‘B OG! WBEBAGP has up 4 new <0-meter beam,
WHOBDL and WhHRNL again made PSHR in Oct:
WEHRQ made Honor Raoll in the July FMi. WRaARM
L:22/.87] now an 23 hours per day, Congrats to
WHALLAL un receiving his GGeneral, 2nd to WaJlAE Mg
Extra; alo to CSN members WNGLIXG WNGJLR and
WNGLRT all awaiting thelr Generais. Terra Linda High
Electronics Llub {WBbHJE(X]) has started 2 radiogram
service from schaol. (3o Ladd PRC naw has club stn
WEBHEDT an the air, WEEAL keeps 160m alive with his
old Al riq, WBGDIEL. serving as Thur. NCS nn DRNS,
WeGGR rebuilt nls DX.-100 for work on RTTY.
Mendocing Cty hams Interested in forming a club
tontact WEGE LG, WEBNHF aud WHOAT hoth mads
WS during CA @S0 Farty. [ratfie: |10gk) WsIPL
1in, WERNL 126, WaNL 37, WREJEQ 25, WRESDL.
o3y ﬁ!.'\p'BGt.II:’\af 0, WHSITN @ whiGGH 7, WeQNB/6 2,
WBOQAT 1, (Sépl.) K&TP 139,

SAN JOAGQUIMN VALLEY: SCM, Ralph Sarovan,
WEJPL) — It is with deep regret that | report the

assing of WAGLJZP. He will be mnissed by many,

BOWF & is pres. of the Wikdcat AHS, WaDPD the
truistee, WEBGJDB on 2 metars fm. WARZ MW on 1296,
WNBAYB passed his Technician licenss. The Tulare
C:nuntsf ARC has reactlvated the 2.meter im net over
WRBAIM, 28-B1 is the freq. WELIF and WHNJU wore
recent  visitors to the FARC, WoyKM WoeYRKS
WAGWRR ars achive with Oscar, The Turlock ARC
reF&ater now on tha air on 147.63-03. It is [Doated on
Mi. Bulllon. The Turlock ARC meets on the ?nd and
4th Tue, at the Turlock High Schocl, Roam 14, Mew
Movices in  Stockion gre  WNBADN _ WNABDD
WNGBXEG WNBEXE WNGBXA WNHEDE WN6BX)
WNEBXN WNEEXK and WNGNDP, The Dehaorning
Society held their 2nd annual hamfest with 110 in
attendance, WHEWX was chmn. WARGRV teachin
«ode and theary and has produced 5 Novices. W&lcg
wan the main door prize at the Deharning Society
Hamiest. WoDPD has worked 50 states on 6 eters,
WAGCTR has an 1C22A. WEBOEEH has an Atlas 180,
WABGOL has the Draka Line. WAGTVC 15 heard on 78
w62, Traffic: WABRXI 42, WBGFPV B, WABCPP 3,

SANTA CLARA VALLEY: SCM, Jim Maxwall,
KHAQ/WBCIIF SECT WABRXE, RMs: WBBVE
WoRFF WOGQNB., WGERSY made BPL. W6RFF WEA UG
made PSHR, WBGEMR new OPS. WSRFF ieports
NCN tratfic building up after the surmmer doldrums.
Ihe Palo Alto AKRA net meets every Mon. at & PM
tocal on two freguencies: 145,24 for AMars, 147.45
for FMers. W6, 1 having gqood {uck with an invisible
antenna itew  condominjuny  Congrats to
WNBERY and WNBHLF and WNGHBL on passing
their General Class exani! WASLIOM busy fearhing to
interpret Oscar ¥ :slametréy. WHBWE having tantastic
rasiklts from a new 3W PEP hand held 2M unit from
Japzn, He has heen heard over the hills into San Jose
ftom Santa Cruz using the whip only, and has aven
worked into LA using the station beim. Quite a feat
far 2 3W rig. The Santa Cruz County 14/79 mathine
WRGAJE has besn moved to l.a Cérona Hts., wlth
vastly iumved coverage reported. WAGWEL has takean
time off from DX chasing to yo ovn RTTY, Welcome to
AXANY, currently visiting in The Bay Aroz. SCCARA'S
new novice class is underway with 14 mainbars, abl

tutored by WABGRBG and WBGCXS, WeoHE stiil
running his popular code practice Tue, thry Stin, svery
waek, B PM local on 3590. All hands stand by for the
SET, scheduled this ¢coming Jan. 24-25. A pew club
station has been started at Oak Grove High School,
reports WBGESF. The Big Noise out of Mendosing
County during the CA G5 Part¥ was due to the [ofnt
wiforts of WEGNB and WABTAH. WEBGEJNN anhd
WBSBMLY are checking nut gear en 432 ATV,




SSTV IS EASY!

Mode] 300 SSTV Scan Converter (A)

Displays amateur standard 128.line S3TV pictures on any size
standard TV monitor, RF or video (CCTV) input. Helds pictures for
up to 10 minutes. Frame grabs {'freeze motion’ from any stand-
ard CCTV camera; converts to SSTY for fransmission. Features
video reversal, partial frama, manual or auto frame grab. Includes
2%6.ine {double reselution) $STV mode {(send and receve). All
station inferconnections: recever (speaker output). microphone,
transmitter (mic input). tape recorder, phone jine. Requires TV
monitor for display, TV camera for frame grab. All solid state ex
cept scan converier tube, F995,
Sefchell-Carlson Model 10M915 CCTV Monitor  {B)

Ten inch diagonal CCTY monitor with tront-panel accass to operat-
ing controls: brightness, cantrast. height, linearity, focus. Segu-
lated supply, 2% linearity, all sulid state except GRT Uss this or
any other TV monitor with Model 300. §225.
RCA Madel TC 1000 CCTV Camera (C)

Compact CCTV camera 2737 vidicon, with 8000: 1 autamatic light
compensation, 10 grey shades, two tripod mountings, rear-panel
adjustment of vidicon carriage for ciose focus: Includes 16mm
1/1.6 C-mount lens. Use this or any other CCTV camera with Model
300. §260,
Model 70D §5TV Monitor

Receives and displays armateur standard 128-line or 256-line 55TV
pictures an six-inch (diagonal) P-7 (radar) screen. Alse displays
Model BOA S5TV Camera‘s fast-scan videa picture for easy set-up
and focus (Viewhnder mode). and demodulated SSTV waveform
(oscilloscope display) far aid in receiver tuning or 33TV camera
adustment (Video-firaph mode). All station intercannections: re-
ceiver (speaker output). micraphone, transmitter (mic input), tape
recorder, phone fine, With tape player and S5TV tape recording,
the More! 70D alone provides far compiete two.way SSTY station
npetation. All sold state except CRT. $4a5,
Model 70C Basic S5TV Monitor

tdentical to Model 700, but without Viewtinder or Video-Graph
modes. Add these features at any time with Viewfinder/Video-
Graph Kit (below). With tape player and $STV tape recording, the
Madel 70C zlone provides for complete two-way SSTV station
operabion, All sohd state except CRT. £345.
Model 80A SSTV Camera

Generates armateur standard $57V pictures and fast scan video
far Viewfinder made. High resolution 1* separate mesh-vidicon.
Contrals for contrast, brightness, 38TV signal leval, blacks white
fIden reversal, partial frame operation. Provision far adding auto-
matic light level control (ALC) with ALC Kit (below). All solid state
except vidicon, For use with Model 70C ar 70D. Requires suitable

C-rmount lens. %345,
Lenses (C-Mount)
Focal fength Minf stop  Min focus
Lens mm {all 22 max).  ({inches) Price
A 125 149 10 $ 75
F 26 1.d & § B85,
F 50 1.0 4z LTS
H 18108 24 48 $230.

All lenses fit either Model 80A or any CCTY C-Mount Camera,
Other Accessories
Viewing Hood: Two prece detachable hoad to black outside hght,
Fits Madel 700 or 700, $45.
Calibration Tapes: Recl or cassette audio $SSTV tape recording aids
setting manitars to 35TV standards, $5.
Kits
Viewfinder/Video-Graph Kit: Updates any 70-saries monitor ta
ncluda Viewfinder and video-Graph modes (see 70D above)
Factory insialled  $145. Kt $99
Menitor 1287256 Kit: Adds 286-line S5TV picture recaiving capa.
bilities to any 70Q-senes monitor. Includes vertical sweep manuai
resst, Factary installed 555, Kit 25
Gamera ALC Kit: Adds automatic fight fevel contral (ALC) to any
R0 .zeries 83STV camera. Manual mode remains selectable,

factory instalied  $55. Kit %29,

If you're a licensed amateur radio operator and you know hou

to work a 35mm camera, vou have all the technical training
necessary to work slow scan television on amatenr radio. The
impression that vou had to have advanced techunical training
goes back o the pre-Robot days when you had to build your
own equipment. Actually, all vou nee d to get =tarted is our
Madel 700 basic SSTV Monitor, And it's simplicity itselt,

With cither the Robot 300 Sean Converter or our Model 700

{or D} Monitor and Model 80A Camera, you simply plug the
Robot equipment into vour station. tune to the SSTV portion
of the band. make eontact with another SSTV station. and yon
are in 35TV, Send us a caed, and we'll be happy to send vou
the complete 35TV stary.

SSTV IS EVERYWHERE

At fast count there were over 3000 SSTV stations in operation
in over 100 radio countries. and the list is growing rapidly.
Making contact on the SSTV frequencies is easy. Write for u
copy of our 1975 "Directory of 38TV Operators.” or tune in
to 14,230 MHz, SSTV aperators are happy to rag chew abont
this exciting new activity.

SSTV IS INEXPENSIVE

Compare the price of Robot 331V equipment with the cost of
a good linear amp, BTTY, or Transceiver and you'll see it
really costs no more to aperate SSTV and you're involved in
the newest, most exciting and rewarding development in
amatewr radio. Choose from our new Maodel 300 Scan Con-
verter, or our popular Model 700 or D Monitor and 80A
Camera,

30 DAY 100% SATISFACTION OR MONEY

BACK GUARANTEE

There’s absolutely no finanecial risk with Robot SSTV equip-
ment, If vou order our equipment. and find vou don’t like it
ar don’t fike operating SSTV, just return the equipment to s,

and we'll refund the complete purchase price immetli“ltel\‘

I Please send me the following: 1
i Complete information on n “ B “ T 1
j Robot 53TV equipment. i
1 ] Model 70C Basic 85TV Monitor ROBOT RESEARCH. INC. I
| {] Model 70D SSTY Monitor 7591 'Cnnvoy COUI.‘t ]
1 "] Model 80A Camera San Diego, CA 92111 1
1 {1 Model 300 Scan Converter Phone (7141 279-9430 1
1 _ I
g Narme Call 1
I Address 1
| T ]
1 crate Zip 1
i 1

Use your BankAmericard aor Master Charge,
L----_-----_--‘-------ﬂ----J
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Expand Your
Horizons with
a Dx EGJH

The BX ‘) developed b{ WeDX3
1s one of the finest antenna of
its type. Rugged construction,
quality components gold- -zladined
aluminum radiators ensure peak
efficiency under all operating
conditions.

Since the ) design, which is an
end-fed dipole, requires ne
ground plane; 1t may readily
adapt to the most stringent of
installation reguirements.

The universal mounting block
adapts to standard 33-24 mohile
mounts; additional holes pro-
vided for side mounting * to
towers, back mounting for H-T
use, or anywhere you want to go.

The Teflon coax maiching sec-
tien  ensures  optimum  match
across the FM band, VSWR is
typ 1.3:1, or Jess 145-148 MHz
Power handling capability ex-
ceeds W. Connectors are
E. F. Johnson ICM Series.

Weighing but 2 mere B nz., true portability is
possible. A sectional version may be easily car-
ried in an overnite bag.

Introductery price is $24.95—15%' coax  with
matching connectars is $4.95. Shipping in special
rigid tube s $3.00.

Amplifiers with
Versatility

The iatest innovation, unigue to our line, is 2
variatle T-R delay on $5B and GW.

. Seﬁlectab!e bias—Linear Class AB for $SB, Class

EM
« Variable T-R delay
» §SB mode also usable for low power {<10W.)

FM.
« Salid State and microstrip construction,
® Na tuning across entire Amateur band.
* Full szi and reverse voltage protection.

SIDEKICK is the all new fully set! contained port-
able power amplifier that detivers a tull 25 watts
to its antenna. When connected fo your own hand
held transceiver, you get the benefit of a trans-
mitter prewously available only in a vehicular ar
base installation, Supplied with a seaied recharge-
able battery, this Pqulpment will eliminate sha-
dows, dropouts, etc,, and can provide range ex-
tensions comparable to vehicular radio systems.
FEATURES:
o Fully portable » WEIGHT—1.5 Kg » SIZE: 12.1
m W X 7.3 cm O x 152 ¢ H = Top quality
Ieather case with belt logp and shoulder strap
» Flexihle Antenna e Saled Rechargeable Battery
~GHARGER  INCLUDED e Battery ecasily field
chan eable » Power Cytle—8 hours service 10-
10:8¢0 » Mllltaﬁ Quallty Lonstruction » FCG type
_g:lzceg%ted * COMPLIES WITH PARTS 21, 81, B9,

Write now or rontact your nearest dealer!

SPECIALTY COMMUNICATIONS SYSTEMS
4319 Marragansett Avenue, San Diego, CA 92107
Louts N, Anciaux, WBBNMT
(Drealer inquiries Invited.)
714-222-3381

CS db INGREASE IN AVERAGE

YOU'VE SEEN THE MAGAZINE ARTICLES

Here's what you can expect

from the DX ENGINEERING
RF Speech Processor

POWER
MAINTAINS VOICE QUALITY
IMPROVES INTELLIGIBILITY

NG CABLES OR BENCH
SPACE REQUIRED

¢ EXGELLENT FOR

FHONE PATCH

NO ADDITIONAL ADJUST-
MENTS -— MIKE GAIN ADJUSTS
CLIPPING LEVEL

UNIQUE PLUG-IN UNIT— NO
MODIFICATIONS REQUIRED

| x
a.“.,“ *Thls is RF Envelope Clipping—
e DT ithe feature being used in new
transmitter designs for amateur
.« and military use,

Models Now Available
Collins 325, KWM-2 ....$ 98.50 ea.
Drake TR-3, TR-4, TR-6, TR-4C,

T-4, T-4X, T-4XB, T-AXC $128.50 sa.
Postpaid — Cahf Residents
add 6% Tax

Watch for other models later!

DX Engineering
1050 East Walnut, Pasadena, Calif. 91106

SINGLE SIDEBAND FOR
THE RADIO AMATEUR
starts with the why and
how and proceeds to ex-
plain in detail the func-
tions of circuits used in
the generation and recep-
tion of an SSB signal.

Transmitter construction,
linear amplification, re-
ceiving techniques, adjust-
ment and testing are some
of the topics you will

find useful in your day-to-
day operation of an S&B
station.

$3.00 U.S. $3.50 Elsewhere
Postpaid

THE AMERICAN RADIO
RELAY LEAGUE INC.

225 Main Street
Newington, CT 08111
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W6BWB, Just back trom a_trip to .lapan, rapnrts haavy
dchwtv therg on 2M ssb, kath moblle and fixed,
l’rafhc* WeRSY ‘."n, Wﬁ;YH 298, WoRFE 223,

NENW 114, WEBAUC 78, W6BVE 76, WBGESE 11,
WbQNB-‘J WEKZJ5 WEGINN 4.

ROANOKE DIVISION

NORTH CAROLINA. SLM Chuck Brydges,
SEC WAEHF, PA W4OFO. VHF PA
RMS. K4MC WB4ETF EC ot the-
caovenng Granviille Co, Our new
Scutland Co. ARS and new B
WEASK X, Congrats ta WERAMJIH elactad new dir, tor
JFK Net, Wastern Carolina FM Sa:., has been nr?aanlz-
ETN; S and GA with waa4DRN
pres 1 WBALDD s treas.; W4AFM, vice-pras, Meet-
tngs at raca Fl&st.

shwille. 700 PM, 2
month, About 4530 attended ¢

, WAWXT
T KAGHE.

Znd Mon. gach
t he annual Rockhil
Hamfest at Josiin Park on Lake Wylje with sevearal nat
meetings and many eyeball GiS541s, WdyIL) ratired from
GE to tulltime hamming. WB4OXT now Advanced
and reports the 3538 bunch having their semi-annual
“hamin” at Axtord with WB4JAV hosting about 120.
WEB4AVG mstalting 50-ft, windmill towar. Ralglgh
ARS ran comm. for the NC Sport Car Rally on Oct.
14, WwaCZL made SBWAS, WATYE/UBS placing bul-
tetins an 13773 Salisbury repeater and sporting 2 new
T5520 on low bands. New officers Cary A c are
WB4DAR, pres.; WA4LRG, vlce-pres.. KAFBG,
treas, Mew Navices from Lary pring (.[lSS" are
WNA4BME and WNABQR Ihanks to the follnwm
gmups for sending their ciub newsletters Raleig
MNews, Carteret-Craven ARC e Short Cirguit’, capa
Fear ARS News, Onslow ARC Nm. Bnqhtleaf ARC
“Ham Chatter” and the Forsyth ARC 5% Plus’.
Alsa, for nur cw aps, 4 very fine newslettar is The CN
Mews, written by CN net mgr. WR4QBZ. Check In on
3573, F and 10 PM daily, for tha combined NC/SC
fiet, CN. SC has a new ret, tha Palmetio Tratfic
B mhange, meating 3200 at 6:45 PM, for the purpose
of providing [alson tn $SC and other ™NTS section and
regional networks, Yuour SCGM wishes atl a vary Merry
christmas and Happy 1%76. Trathic: (Dct! K4MC
122, WB4PZU 112, W4FVEB 105, WIOFO 104,
W4RWL 74, WAINEW/S 49, WBAMXG 47, WAWXE
35, WaF M 44, WBAOXT b, WAWWR 35, WBAKMZ
27, WALKSD 21, KAAIH 11,'WB¢CE$ 5, WBADNP &,
KdDJ 4, WAZMUW 4. (Sept.)y WAFMN 4b, WATYE 11,
KA4FBG 10, WalG 2.

SUUTH CAROLINA: SCM, R. M. Miller, WA4ECS —
SEC: WAZMZ. BM: WBAOBZ, The 50 Distribution
System continues to grow. Lizison with other nets is
the key, The Palmetto Traific Exchange {FYE) as the
focal paint of the System, 15 a common mesting-
ground for all nets and repeater groups in S, Your
nat, toa, can have a plece of the action, All it takes is
wne ofh‘{our number to check In to PTE on a ragular
basis, st groups fing it tﬂnvenlent 10 assign a
different station for eash day, thus spreadin l|q|son
duty armong several. Schedule is 3900 at 6:30
Paimetto Chapter of QCWA is also rapidly urowm .
Eorty members so tar. WN4LIKU is S8 Hirst QRS
To tearn how vnu may. quahf check In to the Novlce
Met on 3718 kHz at $:30 Pi « Write or send a
mnessage to BRM 40BZ in Moncks comer. Bouguets
o OBS WAEGH tor never faillng to report

Nats: CNE ENL SCNN PFTE

Sessians: 28 28 L) 24
Srations: ] L] 67 168
iraftic: 111 31 bl 44
iraffic: WB408Z

188, WANTO 99, WALECS 350,
KalLM 15, WNAUKU 16, wWBaNBK 1,

VIRGINIA: SCM, Raobert L. Follmar. WLQDY — Asst,
SCM: A, k. Mart:n, WATHY. F.'x,‘ WAAYILE Asst,
SEC: WAIPBG. PAN: WEAK HMs:  WaSH]
KA|AF WB2VYK/ WAdBaVN WAd-DHY Thls is my
first report as the incoming SCM and | 1ok forward to
working with and tfor the VA radio amateurs in_all
aspects of our common interests in vroanized activity.
Your full cocperation with this oftice will be appreci-
ated as we continue to work together for the
battermeant of the VA SHectlon ARRL. Inx tor the
many congrats recd on the election. Thanks to K4GR
{formar SCM) for his hospntahty and help in eﬂertlng
the smooth transfer of S office matarial and Into,
WAKFC reports attending .‘,nnelby NG Hamtest ang
Mat’l Conv, and that K4LHE instrumental in arranging
tor proclamation ot Amateur Radio Week by F airfax
Co, 8rd, of Supsarvisors, Vic Jiso attended Gaithers-
burg Hamtest & New England Division Convention.
WALID. is proud owner of Extra {lass tickett
HAVWHK  passed his Advanced, Kudos to both
WALEP) & K4AMLC both rapqrt the |argest trafric
mral since particination in NTS (FB). WB4DRE 5oz
m dad WAANEH now aclive wn & maeters.”
HUB repeorts & new  four-glement half wave
LO'IHEBT tor 20M with open wire feed using soda straw
insufators! Sea that nlg® triend Wav ZC has his baam
up agan and having fun on the HF bands, He aiso
reports that WEPAY . NWARC has disaster assessment
team. WBAGMC got In & little operating while boma
trom coliege, Ofld reliable K4k X welcomes ma back Lo
the “Salt Mine® and gave ma dape on how to find him
in the boondocks. Yaur SCM tnqether with about 25
radlo amateurs warked the Ci Chesapeaka atec-
tion returns using repeater W 4ACN WALSVFW re-
turned from visiting Europe and glad to he back. He
stow is TCC station RILO so will be kept busy, Hi.
'W4DM having trouble with cw rg WdJUJ still count:
buriting, 203% to date! WAJHHG sweating out DX
with 60 tountries, K3GR has 80 hrs into New SB-104
with no end in sight., WA4CGX raports 121 fone
palches. Report VSBN (Aud.) Sessions 62 check-ing
1026 rnessages handled 1026, Liaison 4RN ivla V&N
3N} DARN and 2 mtrs. VSN NI 372, @iC 196, QTR
#3233, Tratfic: (Oct. gm 4#& VIRAEDS 384,

Jl— QD. WA4YIU 0, WB#KIT bQF;

5 \NssMKL/a 14,

4 12, KAVWK 9, WBAY XN
WAKFC 7, WBAGMC 3, WALKKP 3 WRAZNB ;

WAk a2, thapt.) KIDSG/4 15, WAKFC

WEST VIRGINIA: 5 M Ka% Anderson, WBDUYV -
PAM: WBSDQX. RM A, Lot ar.tnngl ilveiy
with Mid-day Nat leadlng in traffic _handle
(CW) had pest percentage howover, with 173 statlon:
hMandling 9% messages. ‘WY Mid-day net had 356%
stations Handling 126 messages. WHEI! is new ORS In
Fairmont. SCM now in protess of renewing appoint-
ments for QRS QPS EC and 0. Regret to report the
passing of WASQLA in bept New officers ut Monong-
alla Wireless Assn,: RAE, pras,; WBGLUIL , vice-
pres.; WEJOF, secy- rreas I hair tirst ham-picnic was




 lemume: IDTS
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WHATVY 5, {5ept) WAZUP 22, WBASGA 11,
WADGH 4,

CANAL ZONE: 5CM, Rodarick 1. lsler, KELSPI —
Chagres Hiver Amateur Radio Club is planning for its
Annual Crossroads nf the World Hamiest. This year
the club 15 making plans to vumbine all ¢Z clubs and

_GREAT PUNCH LINE [ era

‘ i » . N v h - o Hamfest, It all goes well this will be the fargest
Any ALPHA Linear Will Give Your Signal pamGe o, ot A, G5 A i M5

will assume the new duties. All CZ hams greatly
H 1 17 appreciate tha contributions made by KZ5TC and bast
axlmum e a Uwer unc wishes wn your new assignment, Yolunteers ware
L solicited at the recent CZARA club meeting to assist

new CZ hams or interested citizens In gatting establish-
ed in amateur radio. Congratulations to new CZ
novices, RISYPN KZGNPN and new Generals KZ5TS
and KZY5G. on Nov. 22, 1975 over 22 future hams
will be tasted for thaly Novice ticket. <lasses in ham

The Ultfmate -_ % - . ; ! ;iﬂﬁaﬁf‘cﬁgi‘f yaar round In the L.X for novice and
ALPHA 77D B GEORGIA: 500, A, H. Stakely, KIWC — SEC:

KAKZP. PAM: K4JNL. Resignation of KAFLRE as RM
ik reluctantly accepted. Thanks tor a job wetl done,

Ultra-conservative, super-

rugged design ) Congrats to KaJNL for a well deserved Amateur of the
5877 Eimac irlode | KRk o i) WS o ebhar
mac triode L : veep; secy. i , dir- Excellan

Full Q5K break-in | EC bulletin by WA4AIY, GSN butlefin h& K4FLR
Vacuum tuning & T/R ' : ¥ : well done, WABTZ vary acltive as O0). K4YRL makes
Whisper jet 3 : PSHR tor Sept., K4vHC does same for Oct. Kenneha-

por quie ochee hamiest Feb. 21 and 22, Look for Kennesaw

Full year warranty : repeater by WASDDH and WBAVXP on S5.44 In
82995 amateur net. . § EEa4 out, 78 DX prograssing nicely for WAJIM. GSN

SN 294, QTC 175 GSSN QNI 1228, QTC B9, Sept.
ATk 56, GIC 9, and CVEN 2 QNI 586, aT¢
A7 “Traftic; WEBAIGX 140, WAAAY 63, KAVHC BF,
WALAEL 23, WAALLI 21, W4ABA| 10, WAHON &,
KAPIK 7, KAWC 7 wWaJM 4, (Sept.) W4PIM 61,
KAYRL 5%, WABTZ {, (June} WALLLI 76,

NORTHERN FLORIDA: %CM, Frank M. Butler, Jr.
F

WARKH — SEC: WAIWEM. RM; W :
WEAVDIM/TS, WESDR /a0, ws4BszNﬁg. Bl PAMs:

Net— Frag, Time [ R
w,‘;”‘ o q . melZi/Dayvs Sess, QNI QRTC

d — 395 2R3
asvnd oron
- - FN — 3651 i GF
No-Tune-Up QEN 100070300 Dy

ALPHA 374 The LO meating in Tallahassee ralled by WAZIWBM
was well attended, with reps. from Pensacala, Jackson-
Bandpass or manual tuning vlile, Daytona Beach and New Fort Richey! Commit.
10-80 meters tees are working on new Section AREC plan, 4 sample
Maximum legal power con- Caunty Plan, and the concept or bmargency Response
tinuous duty all modes Teams. WAdMLE was there to interpret the ARRL
5 COperating Manual. WB42ZPC appointed as OBS/OVS.
Three Etmac 8874's FAST Net certs aarned by WBIADL WALEYY and
Proven dependability WESILE, WB4ATY doing FB (ob as editor of the
Fulf year warranty F'lmrgrnun‘;:lanﬁrﬁc’sl_‘.?ewﬁar:tct_:r, Hela&afi?ln;g{r. Naw
. . ofticers AmMa -ty - H réas.;
Immadiate delivery at $1395, WAAVIY, cebres: WAIUSQUA, svey.; WASBEN,

treas, FC KA4REM has hegun a waekly emergency nat
for W, Pl on 39905 kHz Thur., at #d15 C8T.
iellowing the 146.52 Net. Larry &5 report WAMXN a
Sileni Kay, WAAFBI's XYL now WAAFAL, Gainasvlile
& Cicala ciubs combined for a big plcale fast month;
WALIMN won the raffle prize, WASLOT upgraded
trom Tech, tn General, NOFARS has 120 members;
they had axhikits at 2 shopping cantars. WA4LJ0 new
an QFN from Jax. Officers of DBARA ara WHEESH,
pras; WHAOWX, vice-pres.; KAFLV, secy,; WAL RV,
reas.; WALMGQA, act. WA4SNMU has Advanced ticket.
WB4HKP attended the Section ARPSC Ineeting.

7 % ) Ta T T e WALDY WBAGHU WA2Q@G and WAME operated
Practlca”y PerfECt . VIR K = ” KT4MEB on D;y Targugas, WB4AYFF it Bicenteannix!
ALPHA 76 i i S LR chmn, for Oriando ARC and CFRA. Trafiic: g’)ct,)
| : * | GG ANER bl ol s
L4 N i ; . - i ¥ p e, .
B e o5 - | WASGHL 100, waklX ta, Wager Y ne wawity 05
& Full KW CW/FSK/ - rom—— — i1 B a1, WeadMG 47, WBANJS 35, WARKH 32 WHAVDM
v . e e 31, KACVYO 78, WALMYF 20, KAOER 20, KARNS 20,
® 10 - BOM (160M oniy 2 A T s WEBADAD 17, WALEYL 16, KIRZM 9, KEFLY 5,
.50 . : WBATPH/4 5, WBAVAP 5, WALBAX 4, WB4VIMP 3.

® Eimas ceframi:; tlrlages {Sepl.] WBADVM 60.

& Fully self-containe . : y

< 1 - - n ~ SOUTHERN FLORIDA: $CM, Wondraw Huddleston,
® Full year warranty * | ” sy orn FE :

SEC WAIYTT. Asst, SEC: WASMK. RM
A Robust “Cool KW KatpE, RAMs, WAINBE WAOGH. New 1p ginfrment;
i H / S, JOs  reporting:  f

At A Practical 8895, Factory Direct WAMML  WAILIVG, v raporting:  ‘AadlLw,
KACAS received Al (perator award. WAAGNT reparts
Disnay World ARL now has a4 i 20-ft. tower. [ hey
expect to havae repeaters on all VHF/UHF hands spon,
WALZLW is actlve with fast scan ATV simplex on
436,25 while awmting his ATV repeater 1lcanse,

ETU EHRHORN TECHNOLOGICAL OPERATIONS, INC. R A g b s P

X Batersburg with WBADUN WACA ) WRADLIO WALROX

BROOKSVILLE, FLORIDA 33512 WBABZO WALCTM andd  possibly  others  active.
(904} 5963711 have T LY Aquipmint snd sxpect to" oy wa iora
B [ 5 Bt @ G
BE AKIK reports dalavy in plans tor 2M RYTY rapeater

~ Pow passitdy mid 1970, K4QG has been plaguad
wlth equipment tallures, bit looks for bettar times

ahead, WA4GUVG teceived 2% wpm code sticker and
INTE RES ED I 220 F M 9 VrCC-120 gndorsament. KAURKX reports an annual
r : - aw “Spook Patral® far Halloween 1n Key Wast runnlnq!z’

evenings with 11 mohbilles participating. &n Qct., 1

e Tampa Bay Repeater Assr, hosted a meeting of FL
We are your one-stop headquarters for: Rep“ter,c,mé"c;i in Tamga, 1 B!—?tsatgnsiorcllerq}l at?‘e\lv
cCommercia piexer asn expesg sinqgla-sile ey
L6/76 andchineg soon. The %t. Patersbhitrg Z-mater
B THANICEIVERS B R TENNAS i oitch & st i st et el S

W Wi Sal, reak fasts whera aba
lalan nwenna pema ists $0 people furrr out each wegek. Prominent on trans.
K.L.M. mitter hunts are WadKDL KANAN WALFEN K1I55
‘ WASROX Wadk vl WARCMI/E AT s NAREbe
220 AMPLIFIERS 220 REPEATER CRYSTALS WBAKS) WABNM and WARZQZ. Tratti: (06t}
TPL Sentry Hadacr g et e Kesel i Sl it
P.L. . 306G 195, ) X
R R WBAKSG/Z 129, WEAALD 104, Wabve  inlh
Specialty Communications WASESR o KiGYs 3 wascind on, waszeo oo

£ y L E 2 . .
re i in 2 ; 1, WRIYT 36, WAAGN] 35 WBAALH 34, WADOS
If you're interested in 220 FM, DISCOUNT ELEC‘I"H(_)NIC SUPPLY has what you've been 34) KABLM 31, WAEDK 28, WALl F /8 26, Wl RA 21,
loaking for. If you or your group have heen thinking about making the move to 220, WASMK. 22, KACEV 0, WASEIC 18, WAAHDH 18,
D.E.S. can supply your total needs at a price that Is sure to please! Write or call us to- B 6 T A, kaqe gl RaGn 1
day at our new expanded facilities, waLk 4, WangrglL 4, WANTE 4, wadlva 4, kiegE
; ; DISCOUNT ELECTRONIC SUPPLY, INC. g WRAUBE 15 WANTE & Wammi a acryea +3
i H % master charge

BANKAMERICARD 1 Financial Plaza, Hartford, Connecticut 06103 e & WEST INDIES: SCM, David Novos, KPAEDL = New
24 Hour Phone: (203) 549-2656 |- f appointments: KP4AOC OBS%; KP2BSG OVS. Mead

Bl and asst, ECs in every district plus Agukdifla and
€aguas araas, Other posts also available. Those inter-
ested pleass gantact me. KPIDIRT very active on 49
o, KPAZL wants to shara UFQ info, KPSDKI passad

Discount Electronic Supply— The 220 Specialists




The 280 series.

No-nonsense, no-corrosion 10-80 meter
mobile antennas from Hy-Gain.

Now froem Hy-Gain, a new concept in . fiberglass, then .baked to make themn impervious
" tip-changing Ham antennas. The 280 series to weather. Tough ABS end caps and solid brass

is designed with no-nonsense, one piece coil fittings keep performance in, corrosion out.

fiberglass masts and tough, one Eiece baked Whips are 17-7 ph stainless, the finest

fiberglass colls. You get maximum power antenna steel, and are literally mdestrucuble in

handling capability, minimum heat drift, normat use,

and no loss to corresion. Yet, it's lighter than Nominal 52 chm impedance on all bands

a[ummum and just as strong. Any coax length wilk work. Heavy duty chrome

.....All five coils are mandre] wound for abso- plated mast and whip fittings. 3/8" x 24 base

t performance, imbedded in stud fits all standard mounts.

r mount mast Model 276
mast Model 27?
del 280

coniantenna M deﬁ 281

January 1876



no lacehke
NOM

SECRETARY OF STATE .
Seward ~1867.

Alaska
BOUGHT

JromRussia, for

STMILLION.

ol 8 Y.

g

A Iot of people thought it was
2 mistake.

“Seward sfolly," they called it.

Just a fot of ice and igloos.

But Alaska has vielded furs,
fish, forest products and minerals
worth many times the porchase
price.

And that purchase was made
possible when Americans bought
a government issoe of six-

Today, Americans still help
their country grow by buying
United States Savings Bonds at
banks or through the Payroli
Savings Plan at work.

Seward knew what he was
doing then.

Be in the know, now. Buy
United States Savings Bonds.

Now E Bonds gn' 655 interest when held
to maturity of 5 years {44 % the first

year), Interest is not subrect to state or
Tocal income taxes, and federsl tax may be
deferred vntdl redemption.

A public ssrvice of this publication
and The Advertising Council,

Mew! The Finest
Communications Filter Available

FOR ALL MODES!

AT LAST! An “infinitely-variable” active audio
filter for operators who demand the hest re-
ception in all modes. e Adjust its frequenc
CONTINUQUSLY for 250 to 2500 Hz in all
positions. Instantly zero-in on signals or op-
timize response! + Peak (W, voice, efe. with
selectivity variable from a super-narrow 50 Hz
to flat! » Reject whistles, CW, etc. with a
deep, adjustable-width notch. e Reject 3SB
AM, FM hiss and splatter in the sharpcutoff
Iowpass position. » Don't confuse the QF-1
with simple designs. |t has B0 dB skiris,
notch to 70 dB, 8 1C op amps and 2 1 watt
spke. amp. Neo batteries to replace, Just plug
into your Phnne jack! Ready to improve your
Yaesu, Collins, Swan, Drake, 8f1, Tempu. Atlas,
Kenwood, etc.—any FGVT ar xovr made!

Model QF-1 “The Finest" 115 VAC. Sx4x3ba.
$52.95

Model QF-2, Basic filter board less pwr. amp.,
ete. Esto 30 VBC, Install in revr. Instructions

i Add $1.70 in U8, $2.70 ncanada
ic: ‘% ts$de I.l\rner. |rmallled}

FREE BROCHURE AVAILABLE

AUTEK RESEARCH

BOX 5390 E, SANTA MONICA, CA. 50405

percent five-twenty bonds in 1865.

CQ de W2KUW

Highest price for 818T T/R or 490T
antenna tuning unit. Any Collins
ground or Military or Commercial item
wanted.

FOR SALE:

Measurgments model 560 FM s&l(ﬁ ............ $ 49500
Gates HFL 3000 2-30 MHZ 4C43 in final
GR W2OM Yariac 20 amp.

Boonton 33A Bridge ... ... 295.00
Boonton 74GS8 Cap. Bridge 39500
Enonton 91B RF Voltmetar | 4500
Collins 7553C, like new 7o8.00
Goltias 3011 finear Special
Calling 51514 Excenent 1500
Golling PM2 F.'s 7950
Galling MPL DE Su I 79.50
Collins Cr tal Pac cP-l - Specia

Colling KWM2& ... .. . ..., . 4 New—
Galling 3283 HOI.II'ld Emblern teansmitte Excell .....
Caollins 5113 Recriver, good cond. .
gg&% Exceltent overhauled, callbrated
R1G51 Synthesazad receiver, 2-30 MHZ R
1827 Swnthesized transmrtter 230 “Spes

Measutemersts MDL 30 § ;[ an. Excell 2-400 MHZ . 349.50
Poiivuer Daslgns P/S Reg. Volt. Current l.td J.sv

sruecia

A 99.50
Tek 545 Swpc, Calibrated | 395,00
ek 5458 Scops, Calibrated, Rack Mount .. .. 5%5.00
Tek 175 Transistor Curve Tracer, High curre 295,00
Hl%h in Mdl 4060 dipole, new €950
HIP 215A Pulse Gen. late style ...... 125.00
HIP GGBD TS 510A Sign Gen., Calibrated, excell. ... %95.00
HiP HF SB&J Gan. a: new. current 1tem New
cost 0,00 f HiP ... our price 995.00
HIP BSOA Auuw asclllator, axtended range - ...... (35.00

{This is a partial listing of hundreds of
test [tams availahle. Write for specific
requirements; We will buy for cash
any tube, transceiver, receiver, or test
gear at5% over prevailing market price,
J04TL, 4-65A, 4-250, 4-400, etc. Eimac
or Varian tubes wanted.

The Ted Dames Company
308 Hickory Street, Arlington, N.J. 07032
{201) 998-4246, Nites (201) 998-6475

heid sept ?1 about 9% attended, MWA's net Wed,
PM nn WRBABM, T A's new oftirers are WABCG R,
prev.- WBa F!L.. vice-pras.; WRBEV XD, sacy.-treas.
KARC ordering “T* shirts ior members will have etub
fname and logo in two eolars, Will he warn on Field
Day, Walk-a-thons, State Convention, ste. New nof-
ticers uf WV State Radio Council: W8JIM, pres.;
WABKXI, vu:e«pres.. WBELAI ch. and  KRLOY
treas. Traif;c- Octk) WREII 4, WaHZA 491,
WRELIQX 52, wacxx 41, WEF ZP 30, WBOUV [6.
WESGQO ¥, KRZDY F, WBACPL b, WASRLIZ &,
WBF\PB 4, WRIM 4, WAENDY 4, KBQEW4 WES AW (l

WABCRW ¥, WEBGWR 2, WHBCNN 2, WBSGYN 2
(Sept H WESIIW 133,

ROCKY MOUNTAIN DIVISION

COLORADO: SCM, Clyde O. Penney, WAGHLQ —
SEC: KAFL@, RM:  WBOHCK., HAMs: KSCNV
WARYGQ., WHEMTA enjoving her new dutles as NCS
on the Weather Net on Wed. WARYNQ reports the CO
Tan-Ten rhapter of 10-X hay now qrown in 4%
aiembers in CO & 8 members out-olstate. The net
meets on Tue, at 6 and & PM lacal time, and on Thur.
Sat, at 6 PM 1ocal time. All check-ns are wealcoma.
8HP!—. reports 54 contacts on Ocl. CD QSG Party.
amateurs extend a warm welcoma back to WEDQ
who recently returned home tollowing succasstul open
heart surgery at & Denvar hospltal. W5SSHJ movmg his
QTH to Coaldale, Ci> where he expects be
aperating portable pending raceipt of his “9" all.
Mewly electad omrers ot the Mile Hi DX Assn for
1975-76  are BANHG, pres.; WBJIWL, vice.pres;
WRBICG, secg traas. Otficers of the Denver Radia
Club  for 5-76  are KuHR res,. WBEHWQ,
vice-pras.; WBRIWL, secy.; H traas. O fficers
for the Empire Radio €iub for 197576 are KpSUH,
res; WARDQ., vice-pres,; WBADUV, seqy-treas. Of-
icers tor the Arapahoe Radio Club for 197576 are
WAABYGQ, pres.; WAQTRB, vicepres.; WARSHUC,
sacy.; WBHBML), treas. Net tte, for Cict,: HI Noon Nat
QNI 11a2, QTC 7.;?, informals 214, 31 sessions, 1483
minutes. SSN (M| 21?, QTL‘: 23, 28 sessions, 492
minutes, Late Net Tfc: S5N (Aug) QNI 30, QTC 11,
i 4 sessiong, 162 munutes. 55N (Seat) QNI 113 TC
49, 25 sesstons, 379 minutes, Traffic: (Oct.) wi

:\,343} AT A K:Z‘;é’z ‘Kt%g"rr Zo% wé’ﬁxa ll:l'.?%v o 9?

15, WeMYB 18,
b AR IYED 13, Wi ¥NG 7. (Sept.) WOLG
74, WaMYh 33 WOBAL' 12, WgeT V. (i-ﬂug.) woLG
143, WBINME/) 2,

NEW MEXICO: sr'M Edward Hart Jr WHRE -~ ssst,
SCM: Joe T, Knight, WSPDY. SEC: WHALR. PAMSs:
WHPNY WSDMG, RMs: WhLH KEKF‘S ‘muthwust
Met {SWN) meets at 1915 on 3585 kHZz, This month
had 200 stations check 10 and handled 197 msgs,
Activity good, but the net needs miore stations from
AZ, Mew Mex)co Road Runner Net (NMRRN) meets
At LBOO0 on 3940 kHZ. with 757 stat ﬂns mpnrtlng in
and handled 47 msgs. WBSKSS WEN d W

provided communications while members [ ns
Alamos Explarer Past No. 20 wlth search and rescue
rafts assisted State Police in tha recavery ot a body of
a drowned Albuguerque man, KSKPS having fun with
a Triton on 10 thru 80, W5SHJ moving to Goaldaln,
L0y in Dec. WRSMSW is a new OPS. Tratfle: WSENI
250, WBGKSS 221, HOKPS 204, KOSMAT 106, WSRE
b3,5\n\hl‘155rw‘§ 40, WS55H. 13, WASOHT &, WALMIY 4,

UT. AH SCM, Ervin Greens, WTEU — SEC: WATZEQ.
BM: WIGCK, Welcome to the new HTTY Grodp
farming with name abbréviated UARTS appropriately.
We shouid have some autostart activity on .70 by the
time the .10-.70 rapeater Is ready. WIBFE reports lots
of company but still working DX, W7RQ raports DX
very ood to Eurcpe. Just ahouyt lika the ald times,
T has returned to Yuma for the wintsr making
hls slqnals somewhal warmer to recelve, WAZVNG 15
anjoying handling more traffic, W?OCX reports fots of
averseas Army MARS trafflc is bemg ratiled Into
amataur nets particularly BUN. WA TWKG passed his
Extra Class axarn and W7GXC his Advanced. c.ongrats
%uvs well done. W7GXC planning his new GT'H in
WY, Will look fnrward to hearing him from that
location. UARC 16,76 on the alr with auto patch
lugic. UARC also making 1&mm TV commercial on
ham to be aired this winter, Two naw £Cs are W?MUG
«787TB. Hest wishes to all tor a%reat now year. Lat's
make 'F6  the (?reatest Traftic: AL BU.-
WA?ME L 89, WATVNG 24 WTDKB 10
WTRQ 10, WAIJRC

WYOMING: SCM, Joe Eynst, WIVB — The Great
Dlains_ Repsatet Assn. made it up Laramie Peak Frl.
Nov. 7th to gat their 28.38 repeater nperatlonal. Tha
34-94 vepeater six or seven miles §.E. of Rock Springs
also on the nlr; with particylarly good caverage to the
west of High 30, Rawkins repeater shotld bhea on
shortly, K7 W with trailar and mobila unit took off
for tishing on the {rregon ¢oast Nov. 10. T here saems
to be a ot of Novices cuming along with new licensas
and equipmeant. Winter storms in Casper, dJdisabled
waveral antennas thae last of Oct, The WY swap shop is

ear s.un mormngs atter the Net callup at 8 AM
MDT on 3920. Remember the WY Hamitest, tentative-
ly 568 tor July 10 and 11 at Meadowlark Lake. Then
the National ARRL. {onvention at the enver Hilton
~_lcil}.r ie, 17, and 18. Tratfic: WITZIK 424, K7TVWA
327,

SOUTHEASTERN DIVISION

ALABAMA: 5TM, Jim Brashear, WB4EKS =~ Hope
£Cs have thelr SET plans made. All ARELC mambers
should atso ”plich in* some tlme during SET uther
aperators, too. | vou do not know the EC for your
area, comtact ﬁH, W4aDGEH or myself, The Moblle,
Gadsden, Unw, of AL and Calhoun Go. ARCs had
amateur radjo exhibits In their communities. The
Mobilke and LA clubs slgned up new members, 1he UA
alug oriqinated ahout 70 messages, Conditions reat bad
o AENM. preciate the assistance ot WHSUMM
WiE oo K(JDQ antd” WB2YGA in serving _as NCS
and/or relaying traific between Al stations. I'he Sand
Mountain Repeater A3sn, now operzting. K4Ws% pres,
of the Assn. after WA4SNU resigned, EC KACLIL of
Colbert and Lauderdaie <0, report Hallowean Satety
Patrol a success, AREC members of sach Co. used
WR4ADH [AENI) to handle communications. récaived
high praise from Muscle Shoals Police Dept. K4JK says
WAS4LINM  putting o a 60 ft fold-quer tower,
WAIMFF active on AENM and AENX, has new Y aesu
ET-10], WaMVM new R4C, KAGUU helping relay tg
MARS nets; has been ham 43 years, Endorsed KAAQZ
a5 QRS and WRAF 2 as ORS, fraﬂic (Uct ) WEAF K.
186, WBALDG 102, KIAGE 2)0H 84,
WALAIA 43, KAl 32 WB#R(F 53 WN&TMG f;

- KACUU 20, KALYY 19, WBAIYW 18, KAVF
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SWIVEL MOUNTED POWER AMPLIFIER MODULE

LE. MODULE

AF. MODULE

E Improve your | i‘noblle anten;
tas MT-1 Molmle Ante
!




WHY WASTE

SWR-1 guards against power loss
for $21.95

if vou're not pumping out all the power
yvou're paving for. our little SWR-1 combi-
nation power meter and SWR bridge will
tell vou so. You read forward and reflected
power simultaneously, up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5 to 150
MHz.

Got it all funed up? Keep it that way with
SWR-1. You can leave it right in your an-
tenna circuit.

@ Swaw,

ELECTRONICS

A subsidrary of Cubic Corparahon

305 Airport Road. Oceanside, CA 92054 (714) 757-7525

PARTS PANIC!!

Having parts problems such as Minimum Orders, Unanswered |etters,
Uninterested Suppliers, Too Much Time at Fiea Markets?

Let G. R. Whitehouse & Co., the New Parts Specialists solve vour

problemns. NOW IN STOCK
Transmitting Variables -—— Roller Inductors — Counter Dials
Air Wound Coils — Couplings — Knobs — Receiving Variables
R.F. Chokes -~ Coil Forms and more
from
Millen - E. F. Johnson - Barker & Williamson - JW Miller - Hammariund

Send First Class Stamp for Fiyer

G. R. WHITEHOUSE & CO.

11 NEWBURY DR., AMHERST, N. H. 03031
“The Parts Finders”

the Bar Exam. Conpgrats! Radie Club de PR Is‘?lwng
classes for Novice and General Class license, KP4DLX
and KP4AHQ transmit code practice daily at Q0302
over 34794 repeater. KPAEBQ passed his General, Naw
Novices in Ponce are WP4As EHO, LHB and EIG. Sorry
1o report that KPABMZ boecame a Silent Key. KPas
ACG, DPM and TIN have naw Kenwood T5-5205.
Bepeaters are being planned for £1 Yunque, Marquesa
Maravitla and Lstado Mts, Glad to heqt KPACL. and ¢K
Again chasing DX, Please report activities to vour SCM,

SOUTHWESTERN DIVISION

ARIZONA: LOCM, Marshall Lincoln, W7DAS — RM:
KINHL., PAMs: WAFKQE & WilAW, KINHL has
wbtained his First Class rafiophone and Secoand Glass
radintelegraph  licenses, and his son, KINHK, has
passed  his general and sadvanced {iass ewams. A
number of Tucson’s Old Puehio Radio {Iltb members
attended the Southwastern Division ARRL Conven-
tion in Ventura, CA, Tucson will be the site of the
fivision Convention Apr. 9-11. Tucson and Phienix
amateurs provided communications for a4 "hike-a-
thon' from the L) of A n Tucson to ASL) In Tempe.
WIKSQ is the new editor of the WrFlO newsletter,
published by the AZ ARC, and WATGEQ (s the new
editor of The Squelch fail, published by the AZ
Repeater Ousil. New officers of The Brophy sRC are
WNTCAL, pres.; WNTCAM, vick-pres.; 2nd WNZRZE,
seoy.dreas. New otficers of the Amateur Radio Council
of AZF are WAIGELR, chmng WAYICK, vice-chmn;
WTHF R, wecy.; WA?NfY, treas. Nets: ATEN QNi 554,
AIC 47, certificates to KINTG K/EMM KJIGLA;
Lactus Met QINL 1238, (3iC 125, 1raffic: KFNHL 172,
WRIVTM 48, WAYKGE 29, WIS, 22 KiNTG .
WATEX] &, WB2WPY/’ 4, WAIWER %, KINMQ 3,
KAEMM I, KIGLA I, WATUWG L,

LOS ANGELES: 206, Eugene H. violing, WHINH —
Asst. BCM:  Rkevin A, Berasley, WHBO YN, His:
KEUYK WHBFVE, New appaintments: WBHESS
WRABTCH new 2RSS AHEDYN Asst. SCM and
WEBGZYC  RM; WALFLS 85, [°s certainty ool to
sae this mterest In leaque activittes again, wg.ﬁAKQ
teports that ot took eleven and a half weeks to recalve
his Adwvanced hicense and reports daughter nas the new
call WNEYPH, KBGYP has registerad with the LREC,
bt for the time heing there 15 no BEC (n the section as
yel, however, | am looking. The San iahrel Valley
RC is preparing for the L9776 Rose Parade, they plan
using the call ABGEFTR, their bransmitter will be atop
Radio Station KPP the Star News huilding
Fasadena. The recent Sauthwestern v, Conventlon at
Mantura was attended by over 1200 hams. Again the
Han Pedro RC did a wondertul job giving printed
Loards awav, these yuys are still tops, with the halp ot
mstructor WES2H the printed board expart. Thanks to
this untiring group of wondertul quys. W6PHE and
WelilL handled the QWA booth, while WEMAS was
aversger of the area displavs. Thanks tn WBGPKA for
the help oy SCN and HN6. Congratulations to
WEBBHNSS wha won I'ha Ham of the Year award for the
W division, Ray Is a very hard worker and helprul to
eurryone wha 9% interested in  Amateur Hadio.
WABION Jost his antenna in recent wing, when a tree
fell on it, expacts o be back an the air soon. W6BRO
having receiver trouble. WKOUYIK been missing SGN
because of bustness trips back sast, K6CL has installed
gew THBLIXX and the new weorld at DX IS opening
up, says he didn't realize what he had been missing.
KOEM the locd! sea-going ap reparts his ship ts tied U
for a few wmonths aid i spending his time back eas!
New racent members on SCN are WHSAIT WhaetHV
and WABARP, Congrats tellows, wa sesm to lose soma
and gain some that is what keeps the wheels gowng, |
have been advsed that WELIE will soon he bagk an the
air, this s the Cal-Tech Amataur radio station. [raffic:
WHAEPRA X :

333, WoINH 186, WBEDIP 143 L

136, BETE 88, WBOEQ 7%, WehlAER 50, KelUYK
25, WHbEPS 22, WB6.IFD 20, WeLISY 20, WoRNKE
17, WBEOYN 12, WASHTCH 10, WHBALT &, WBeO YD
b WBeVZI b,

CGRANGE: SCM, William L. Weise, W6CPB =~ Asst.
SLM: ek Birbeck, K&CID, SFC: WAeT VA
RM/PAM: WBBAKA. WABHKW, pres, of Anaheim RC
15 hard at work setting up procedures and training
wther Hams 1n emergency colmmunications tar the
FAmerican Red Cross. 1t vou can helg please contact
dim. Field Day report in Nov, @ST show ail clubs
Inade 4 very cespectable score, Congrats to all partici-
pants, Enjoyed having eve-bxll with se many at the
Ventura Conventinn, Hope all had a good ttme. Don't
farget vnu can, it Yol choose without prior appreval
of 'FCC, use the tentennial call begnning Jan, 1.
Retails 0 Dec. QST. Bike-a-thons, tennis matches,
mountain réscue and nther activities has kept many
ARRC and other hams busy in the COrange Section
during Oct. Qur thanks to ail who participated. Naxt
time now about getting & Iittle pubiicity in the locat
papers o let the other folks know that we are doing
samething beside .dusing TWE B, KGLUZ 48 busy
participating in many of the local AREC nwts and
helping wut during a mountain rescug on vkt 1%,
WEGWVTIK says trattic very light during Oct. Maybe |ust
4 luli befora the Haliday tush. Congrats to WeRLIRJ
wheo obtained his &dvanced ticket. Anaheim RC net
tmeets svery Wed, 7:30 PM on 3915 kHz, Calt
kasr UANHEBSAE. Join in sometime and get acqualnt-
#d, WBGLGM is a Sulent Kay. Our condolances to the
tamily. W8HEIG s very activa on ten tratfle nats. |
yoi heed to get traftlc Gut enntact John at his @ TH In
Hunning S,Dfinf- Traftic; WBHEILG 504, WHEVTK 77,
WAECPR 55, WABTVA 43, WABYWS 38, KELJA 18,
KAGGS 15, WOWRJ 10, WHQIBD 2,

SAN DIEGO: SCM, Arthur R, Smith, WEINT — SEC;
WaGBF, Annual SET will take place latter part ot Jan,
Al amateurs invited to  participate. UCnntact me
(2731120 or WHGHEF A2/-/6496) tor Info. Emerg
eguip not necessary. AREC pets (all MHZ): 3.905 Sun.
6900, Mon, 1900; L,B18 Sun. 1100; 29.375 Sun.
1000; 2B.585 Mon, 2000; 50.25 (AM) Sun, 0930}
145.6 (AM) Sun, 0900, Tue, i900; |

0830 146,52 Sun, 18900; L47.60/00

Mavice 3.728 Sun, 0&830; <w 3,770 Sun. G930
[mgo well represented at SW Dlv, Convention In
Wentura, A highlight was rmusic by WEUK. WEKJB
Wan A Tempo (One. New amatsur: WNAEEM. Up-
gradad: WAGENR WHBSMME, W6sRS has tapessiide
program on RTTY for clubs. KE6BTO getting raady tar
< 3 gHz operation. WeNYH 18 now WEHC, Morth
Shores ARC had program on UFOs, WEePLZ teaching
licensing class, Tue, & Thus, maornings, Narmal Heighls
United Methodist Chusch, WBGCUR on 2 maters with
1C-230, Congrats to nawly-apptd Asst. Dir, WBLRMG.
El Cajon_Club has Nownce tlass 7 PM Mon, at Civil
Detense Foic, New officars of Imperial Vallay ARA:
WAGBEND, pres. WEIMG, vice-pres.; Koaxl, treas,;
WEBERMG, sacy, PSHR: WAG[DMS, WEBG6PVH. Traffic:
WALDOME 269, WEBHPVH 180, WeHGF 122, WEDEY
42, WaPZU) 36, WAGBDOW 11, WAGII K 2, WABUIFY 1.




The
New

Leader in '76!

GTX-1 or
GTX1T

HAND-HELD

2-Meter FM
Transceiver

CHECK THESE FEATURES:
» All Metal Case
o American Made

o Accepts standard plug-in
crystals

» Features 10.7 MHz crystal
filter

o Trimmer caps on TX and RX

crystais
¢ 3.5 watls output
« Battery holder accepts AA

reqular, alkaline or nicad cells

« Mini Handheld measures
8” high x 2.625" wide
x 1.281" deep

¢ Rubber ducky antenna,
Wrist safety-carrying-strap
included

s 6 Channels
» Factory-direct to You

Accessories Available:
o Nicad Battery Pack

Leather carrying case

« TE !l Tone Encoder for auto
patch

General Aviation Electronics, Inc.,
4141 Kingman Drive,
Indianapolis, Indiana 46226

Area 317-546-1111

. . | All orders shipped post-paid
Use This Handy Order Form within continental 0.8 =
l 9  rHONE
I NAME AMATEUR CALL "
I ADDRESS CITY STATE & ZIP ____
Payment by:
I [ Certified Check/Money Order  [] Personal Check  [] C.0.D. Include 20% Down
I Note: Orders accompanied by personal ¢hecks will require about two weeks to process,
7] 20% Down Payment Enclosed. Charge Balance To:
| [} BankAmericard # Expires
| O Master Charge # Expives _______ Interbank #_

Charger for GTX-1 battery pack : ' §
g . e $24995 529995 I For factary crystal installation add $B.50

———————-—-————q

sty | Darxzuur

2-meter FM, 100
l hannels, 30 watts
(incl. 146,94 MHz}

El 6TX-200

2-meter FM, 100
| shamels 30 watts

[ dinct. $12654 M)

I D GTX-100

114’4 -meter FM,
100 channels.
12 watls

I was $300.95
{Incl, 223.5 MHz)

I DGTXH]

2-metar FM,
I 10 channels,
10 watts

e

I Z-meter FM, 10

thannels, 30 watts
was $299.95
lllncl 146.94 MHz)

||:|m 600

| B-meter FM, 100
chanmels, 35 watts
was $309.95

ﬂnnl 52.525 MHz)

'I: 67X i
' | $249°%5

' E: GTXT Operate Aulo Patch
GTX-1, pl

om0 $ QG956

l Tone Encoder

[] PSI-11 Battery Pack (with
! charger) (@ $109.95 5
i [“1 ARX-2 2-M Basa Antenna 055

@ $29
{ [1lambda/4 2-M Trunk Antenna
@§2985%_ .
! 1 TE-1 Tone Em:uder Pad
@359958 .
i1 TE-Ii Tone Encoder Pad
$49.95%__
I [-1 PSI-8 Port. Power Package
{less haiterles) @ $29.95%.

| [71PS-1 AC Power Supp!
GTX-1 , ® 369,95
2 Metar 6 channel GTX-],T and the following standard crystals
hand-Heid with Bulit-In I Hon stal?;a?g gray,'ﬂals
(without encoder) Tone Encoder | @ $6.50 eaeh: ......

per transceiver.
’ Sub-Total: §
falows toTaL: $
Ydelivery.) {minimum order $12.00)

IN restdents add 4% sates tax:
GA residents add 6% sales tax:§$

: > 8. p 3 ar .
mu-n._———-——————————_——mw_u——-——————_—-————_—————.—.——-—————n-————n—-

b o e o s e o e e e mrt CLIP QUT AND ORDER NOW i e v oo s s e s e s
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Barker & Willamsan
joing Sirong in.. ..

Components 1 Accessories [1 Test Instruments

Home-Brew Componentis
Pi-Net work Inductors
Rotary inductors
Miniductors/ Ar-Wound Coils
Nipole Center Ceonnectars
Cyclometer Counter
Filament & Plate Chokes
Mial Plates
Plug-in Audio Fhase Shitt Net

Accessories
Phone Patches
Speech Limiters/Clippers
< Multipliers: Notch Filters
Automatic Keyet
RF Power /AVSWH Meter
Portable Whip Antenna
Mohile Antennas
“onax Changeover Relay
0a% Switches
TV Filters

Test Instruments
Auydio Oscillator
Dummy Load/Wattmeters
Distortion Meter
Solid State Dip Meter

Barker & Williamson
Professional
quality

since 1932

Write for our Catalog. And mention QST. '
Barker & Williamson Inc¢., Canai Street, Bristol, Pennsylvania 10007

DUST COVERS

FOR
YOUR
* PROTECT ANY RIG EQUIPMENT
* ADD PROFESSIONAL LOOK
* MADE OF DUJRABLE VINYL

* NOW GIFT CERTIFICATES

* MOST COVERS $2.95, $3.95, $4.95
. * SEND FOR LIST OF OVER 100
COVER CRAF T .55

« SPECIAL COVERS CAN BE MADE

P.O. BOX 10 ROSELLE PARK, N. J. 07204 TOQ ORDER
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SANTA BARBARA: 5CM, D. Paul Gagnon, WAGRE!
~= The SET 15 in Jan. kvervone should Help! Confact
our SEC WREHJIW for info. Santa Harbara is bmy
making nagw hams, New Novices are WNEAM
WNGASY WNEAHN WNEATHE WNGATE WNECBV;
Ganerals WBBBAV WABBRW WRBG1BG; Advanced
WABBAT WBEGPD 'WBGPGX;: Extra WAGMWH
WAGYPG WAGPALD and WAEGBIJ. The code and
theory classes ate being taught tg WNeAHN
WASBRW WABBLS WEPIE and WNSHGZ. Congratu-
lations on a great Job fallows. Is vour club sponsoring
code classas?  WAMSG WEMSW WBGVGC  and
WASFHH provided camms for the Bala 100G road
race in Mexico., WBGTLS s nrtin? 2 new TH5-520 on
the Fiesta City Nat (0300Z 1150 Mon.}. The
convention in Ventura now history, Thanks far a great
time go to the committees headed by WhUEI WePNM
WAGWWF WARDEI WABTPL WBGOON WABBKR
K6LHA WAGTMQ and WABRKC, WAGBVS hosted a
trattic breakfast at the convention, . WBSGDS won
the Golden Yagi Award for winning the T Hunt tor
Sept. WNGC VI a new Novice in Santa Marla, WNEKTA
passad his Advanced at the convention. WBSDBD now
astive on vhi, KeQPFH WEAB WAGDEI and WBEHJIW
were among the most active in the CA Q50 Partg.
New officers of the Ventura County ARC are WGF Vi,
pras.; WBGIKM, vice-pras,; WBENNP, secy.,
WABWYD, treas,, WBELOQ, Custodian. WELOR busy
working 40-meter rw from Santa Barbara, Bruce
Gordon spoke ak SBARC won vhi direction tinding
hased on his work with the AP, Public _Relations
should be tha new goal of avery club. PSHR: WAGBDEL
44, WAGVES 25, | rattic: WAGVES 115, WASMBZ
11l, WABLIEI 91, WEPQU 14, KéQPH 2.

WEST GULF DIVISION

NORTHERMN TEXAS: SCM, L.E. Harrison, WSLR —
Agst. SCM: Frank E. Sewell, W51ZU. SEC: W5SHN.
RM: WSRU, PAM: WSGSN. Volunteer neaded for job
of SEC and HM. Call or write WHLE 265-3296
Arlington Matro tine. WB5AZL attanding Univ-Penn in
Phitly 1&: ointed Student Activity Council rep per
WEB28T f:i. Kilocycle ARG FT Warth reports auction
with 10% sales to ciub. WASMWS auctioneer, WSRIY
tormer S0TX OO0 located Mesqulte. WASKZA, pres.
Red River Vailey ARC conductin code.nheory classes
2320 Jackson 51 Paris, TX, Tel T85-5694, W5[1| sends
5L card from Holy Land. WsQPX NTX Sr 00
reports 18 ohservations in Qet. TX southmost ARE
rpts snowbirds arriving early. Yours trul; leaving Sn.
GTH RI. 3 Box 319 Harlingan Stuart Place. Dallas
ARL repotts tower problems continugd., Ap order
issued 976 by WS, Judge J. Gordon to “Jam OB Radie
Channels In Lowisville K ¥ 1 KW Transmitter used Lo
btock “CR" tadio within_an area, by Engineer R.
foore County Education Board at Judges Direction.
FCL Investigating, sgnkesman ays many evabrows
ware raised. {Per WBSQVYL), Dallas Cn. RACES active
on 28/88 call KSLEA 231-9820. KSBOC active on
VHE & attending advanced classes Braniff TG
WETGA reports 8 cltations as 06O Please send copy
your LO-13, o SCM. WS YK our reqular reparter, Ha
has vet to fall sending report, [hanks tor copy your
L publicity. Hg, will be advised. Teroma now
history, attendanca firm 600 Plus registered in atten-
dance despite “Mail Foul Up™ worse than the MNavy's
Hogans Goat. T7's bad, Grand prize won by WSPML,
QR SCM. KSWIQ Booker TX showed up at Taxoma
with full VHF report. Qur SEC W5SHN has large list
ot gear left bg the late Dr, Gilpln, W5FUY. Call Duang
214-BBGA0GT o 589-3275 Jacksonville. SEC reports
351 AREC members divided as follows 187 tull, 164
limited. EC WESHHGI van_ Zant Co. WK3ENS, Jobn
Johnston recently relieved Prose Walker indicates he
may lean toward “‘de-regulation”, so fellow amateurs
iet us express ourselves again ?j’ writing the FCC and
the League, Grayson Co, KSQUK YHF Soc, of Hows,
TX is newly appointerd <lub in No TX. Greetings {olks.
Your reports welcome at anytimae. VS wASIKL]
reports 50 MHz propagation, low Sparadic £
activity . Some activity on & meters Iate avenings
$ah BO.110 and cw practice on 50.158. Two maeters
vary active af DX plus fm and ssb. irving ARC reports
tneeting Sept. 2% and ct. 9. S’gauk Patrol reactivated
d% an assist to frving Police. WABSWM/S in [3allas and
wuorking tor T1. Yaour SCM has correspondaence from
G4 X regarding W5's QRMINg Eurspean stations, SFo
reportiné 13 stations for Oct Traffic: {Det.) WBTI
84, WBSMFa 116, WESHN 31, WAYK 6, WSLHRA 4
(Sept.) WBSDIXE 70, WESHN 29, W5GEN 10,

OKLAHOMA: 5CM, Cecil C. Cash, WSPML =— Another
bi?%er and better Texoma Hamarama now Ristory,
with b/b reaistered this year, WNSNEF is proud
ownet of a new HW-101. WNSNKD has £D- 15- and
20-meter inverted V hooked up to her Galaxy & MK-3
Iust awaiting the arrval of her General ticket. New EC
of Jackson Co. is WBSKRH. The Tuisa Repeater
Organization Inc, was asked, and turnished cotn-
Inunications umbrella for 10 Hus Inads ot children
from the Hissomn Center, while they attended the
Tulsa State Falr. Nine operators werked all through
the day keeplng watch over the children, all want off
without a hitch. The biggest event was tha Roy Clark
Golt Tournament in Tuisa which the TRO covered
with 34 oparators tor the three da’y aftair. Cangrats tn
new Advanced WBSGMK WBSKGH KSKXL WBSMWD
and WASYGY; General WBSLUX and Tech, WBSNKC
who also passed the General exam. Ex-W2FIR naw
WEUVX, Our aw nets are OAN 3705 kHZ at 00362

SOUTHERN TEXAS: S50M, Arthur R, Ross, WSHR —
SLC: WBSCLIR. BM: WSLIGE., PAM: WEBSAMN. QOs
reporting: WENGW WASKLY KSHGE. OVS reports
ing: WBSCIT WBSHRI. RS WAIVWI/S has his new
call WBSQDW. OPS/00 WEUX has high praise for new
W1AW 10 wpm bulleting; k& recommends mora
publicity for phone and Navice aps. VS WBSHRI
upgraded 1o Advance! O0/OVH WBBCIT catebrated
first birthday of his 449.0/444.0 repeater, WRSAGT
Qct. 25, OPS KSAVD mobiled around Central and
West T for 3 waeks. IO WASKLX has new 40-maetar
*slope” antenna; got in ten hours in Oct. CD party for
fots ot tun., EC WHICL reports Orange AFC has new
utticers: WSICL, gres.: WALDIK, vice-pres.; KSWAH,
secy-treas. Q0 KSHGR was one of the bunch who
worked with Hougton CD in “Mainstreet 75 relebra-
tion, Our old friend, WSREE, now WIHNI 0P
WASCHET having fun with G-mtr $sb and 2-mtr mobile;
will operate with pratix A for bicentennial. WBSEPL
(OM) angd WNSMTF are new husband and wife team in
Corpus Christl, WEbLEVL, 105t his entire station to a
lightning strike! Please Take Precautions! WNSOKR
transmiits code practice nightly at 8:30 PM on 21, 171




Now...
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UTOMAIES
EMOBILE

ANTENNA.

Add the amateur radio mobile antenna to the list of things successfully
automated for our increasing comfort.

The Swan Model 742 Triband Mobile, the only automatic amateur radio
antenna, eliminates coil changing, tap adjusting, switch flicking and all
the rest of mobile antenna inconvenience.

Now for the first time ever you just sit behind the wheel and change
from 20 to 40 to 75 meters while your 742 automatically loads itself for
each band— perfectly.

Rated at 500 watts P.E.P., the new antenna is one of a complete line of
advanced amateur radio antennas and antenna accessories by Swan. All
designed to help you put maximum power where you want it.

Model 742 automatic triband mobile antenna. $79.95.

Only from Swan. Where else?

Nealers throughout the world
or order direct from

Swan,

ELECTRONICS

A subsidiary of Cubir Corparation
Home Office: ]
305 Airport Road » Oceanside, CA 92054
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An invitation to join
The

Argonaut 509
Tired of push-button
Q50s? Then the excitement
of Argonauting is for you! A challenge?

Of course. The test of an operator? Perhaps. But above all it is the thrill
of working the world with five watts.

The club is exclusive but if you enjoy the spirit of conquering distance
with lower power, you are “in". There are no dues — just $329.00, the
price of an Argonaut. Join more than two thousand fellow members
with Argo fun. Your membership awaits you at most ham dealers,
Argonaut 509 $329.00

ACCESSORIES:
Madel 205—Antenna Tuner ... % 9.95
Model 206-—100 kHz Crystal

Galibrator . . 526.95

Mode| 208—CwW $29.00
Mode! 210—0ne Ampere Power
pply ... e $27.50
Model Z15P—Ceramic
Microphone ... ..
Maodel KR5-A—Keyer ..

For funther information, write:

il

TEN-TEC

SEVIERVILLE, TENNESSEE 37882
EXPORT: 5713 LINCOLN AVE.
CGHICAQQ, ILLINOIS, 0646

AMATEUR RADIO COFFEE CUP

(This is a limited first edition and a collectors piece!)

Featuring a unique two color
commemorative design with the
straight key. This 11 ounce cup
suitable for drinking, is of superb
quality and made of fine Porcelain,

Cup with design only $7.95
C up with your call letters added $10.95

Other lterns Available:
Eelt Buckle $9.95 Ladies pendant $9.95.

Mail Check or Money Qrder to:
Rusprint ® Box 7575  North Kansas City Mo. 64116
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KHMZ, Sun Gity ARC {(El Pascl has new wmificers:
W'JANU gras WBSKMNLU, vice-pros.: T herasa Lindsey,
, treas, Racaived 32 reports by Nov, 7,
mcluqu 4 ‘which were |ate for the tat. 7 Teport. With
57 4paalntees that ain’t a(good parcentage. Tratfic:
{Qct) KSHZR 424, WSTQP 244, WASVBM !50
W5K1L YV 109, WBSQDW 81, WaSL11 79, WASYEA o
WahtEMA 54, WHB5S00W 36, WBﬁLTW 31, UM
30, WBSAMN 24, WASRKL 27, KHEHOZ ]? W‘BSIJR
15 WRSHRI 13, WSTFW 13, WBUK}S B3, WASTKG
11 KBZIMS 4, WBSCIT A WBSGQH 3, KSRVF I,
[bept.] WS 166, WBSFMA 51, WALKLX &,

CANADIAN DIVISION

ALBERTA' SCM, Don Sutharland VEBFK — Asst.

dohn  witkinson, VEBALR, SEC: WEEXC,
rhanks for tha cooperation uf 1975 and leoking
forward tc 19!6 a,nndlttons “n 75 veary poor,
Ho! at 0330 on link repsaters
VEE,RTJ'T VEGVHF fllled many of the gaps. Tratfic:
VE&FS b5, VEGFK 58, VEGAMM 21, VEBQN 12,
VBV LD, VESWN 6.

BRITISH COLUMBIA: SCM, H.E, Savage, VETFR =
The British Columbia Slow’ Speed Net, 1650 kHz
which follows the B.C.E.N. sassian is the npen door te
learn cw traffic handling. tTimae 0330Z. “Yancouver
island Senior {itizens Hadio Repeater Assn, hald their
annual meeting [(n the island Hall, In Parksville, Cold
smorgasbord dginner ang buisnass Eouownd Returning
present offlcers, WETWA, pres,; VETVZ, viCe Pt
VEIALY, troas: VETAWC, secy. B,C.EN. RM
WEZDCE, Nanaima's paper Static recant issues have
same very (nteresting circuits and reading materiat. We
are still Jooking for voluntears for ORS and E4x also
ulub news.  Fratfic: vESCDF 191 ’-,h_?zK i
WEIDKY 9, METBLO 75, VETDFY 2

MANITOBA: 5CM, Steve Fink, VEAFG - HM:
WEAPG. PAM: VEAIP, ECs: VEANE VE SNW, ORSS:
VEATY VEALG VE4EA VESRQ, OFS: VEALL, QG:
VEASW. OBSS: VE4MG VEAHE, OVS: VEAAS, Qur
tratfic nets continug in high gear this winter season.
TN has added a second session at D400 Z to clear Iatc
trafflc, and check-ins are welcomaed. The VE4LIM ¢
has 1% operators this season and is active on all bands
and all modes, and frequently handles phone patches
tor the universit tudants. WARC heid a successful
irction Nov, 9. VEAHU and VEICU/4 are new calls in
innipeg. Let’'s all get ready for tha DX Tast next
month, and please support your nsts durin SET
MTN: 21 session 161 QNI 93 GTE, ME| kY]
'sslnns, 1158 QNI, 1% QT¢, Tratfic: VF4XP 69,
VEJIOW VE4FQ 18, VEQCA 14 “EALX IZ
VEAIP 11, VEALLS 7, VEAUM 7 VMF’K 4, WVEAHA
4, VE4XN's, VESHR 3, VEIDE ¥

Ma RITIME. SGM, Aaron D, Sslomon, VE1lO¢ -
SEC TALCA, t,reet:ngs to all from hew SCM. |
walccme your comments querias and news {tems both
on the air and by mall. VEIs — remamber the annual
VE1 Contest takes place with the 2w week and Jan.
11, and phone .Jan, 18§, It 15 with deap rearst that we
prOI‘t the passing of VEIPL, VEITH and VE 1S,
Sympathy is extended {o their families. A DXpedition
to Sable Island usmg the call VX894, also to St Paul's
island using the call V¥ga made over 20,000 con-
tacts. QSL via VEIGMT. Many amataurs took part in
the Boy Scout Jamboree and the CG WW Contest,
Maritime Section ARRL Canvention will takn place a
St Mary's Univ,, Halifax, NS Aug. 20, to the 22nd,
1976, Dataiis to tollow. New otticars NS WHE ‘Assn,
VEIAYE, pres.: VELAAC, vicepres.; VE]AJQ, secy-
tress.; V!—.!AJZ tech chmn. i he Blomidon Repsater
now all solid state. Otficers Truro AR ara CHIAL P,
pres.; CH1AHV, vice-pres.; ¢HITK, sscy.-treas. The
club reports miembership af 29, maests Znd Mon, each
maonth, New White Cane operalors are VE 18FD and
VELIAZN, VEIAPY and VEILT o erating from [Jars-
mouth area, VELINF inoved to Plotou, VEIFQ has
new lower, VEINP new mast and TA-33. VELQU
worked 18 countries on [0 meters during et
VEIAMZ yunning code and theory riasses at Mova
Scutia Inst, of Tech. VEIWG and VEI1PX hope to
start new class soon. VEIPX new Yaseau FT401.
Recent visntors includes VOI1CC, ox-VP9, HH and
VE7CAM, VELAMR extends thanks to all VEis for
their coapar;tmn during his tarm. Traftic: VE1AM
81, VEJAAL 86, VELIZH 51, VE1ARE 30, VE1ABN
i6, VE1AMB 3.

ONTARIO: 5OM, Holland H. Shepard, VE3IDV
Asst. SCM: Mrs Noreen L. Mimmons, VEIGOL.
WEIGOL, Is a comparativa newcomer 1o amateur radio
taking on an QRS appointment In Sapt. 1974, She has
become one of two Canadian amateurs presantly in
the elite of tratfic handlers, The Transcontinental
Corps af the NTS%. Noreen will provide tha major point
of contact for League members in the West end of
Lake Ontario and § hope you will take advantage of
this apppintment to assist Naorean in giving Ont. the
best in ARKL sponsared on-the-air activities. | havan’t
confirmed this but | am certain the Ot 25.24
tneating of the Eastarn Arsa Staff was a tirst for
Canada. The EAS meeting was hosted by VEIAWE of
Klembum the Eastern Canada Nat mgr. ©! the 11th
ion. All sections of the area were representer
lnc uding WINJM, the Communications Mgr, YE3SB
Cttawa and VE3GOL Tharnhil] attended certain
portions as TCC representatives, | Won't try to give
you the full range ot their deliberations but | can say
that it will resulf in certain changes in the Soction Net
cw system here in Ont, The ARRL Onk, Q5L Bursau
now being operated by the members of the Cint.
Trllium, ) Box 157, Downsview, Jnt, M3M 31A3
and yau can bast help this greal public sptrited group
hy sendin'g TOT enough s.a.5.6. to sarve you and them
tao. VEIFOH, pras. of the Burlington ARC thinks we
hide our head undar a bushel bashat when it comes to
publicizing our public sarvice actlons, Ray sug?ests
siach cleb make up attractive cards which wilt tell the
racipiant that he has been assisted by a member of the
ARC and give hisshar name. | think it 15 a good
idea don‘ gau’ Tral’ﬂc-é :t) VEISE 302, VE IGOL
218 PO 125, VEIDV 120,
VEIERe 14 VEIAWE f;s VESHIA 91, VEIGFN
85, VEJI—RG 83, VEIEHF 81, VEIGT 73, VEIDVE
»8 VE3CDK 62, 'VE JEWD at, "VESATR 2 I VEZHLE
24, VE3IGCE 17, VEIFGY 14, VEIDH 7. VE3GEQ 4.
{5dpt.) VESAWE 20, VE 3GEJ 4.

QUEBEC: SCM, Larry Dabby, WE2YL =— BPL:
VEZUN. Because of mall strike column s short this
month. Traftic: VE2LIN 250 VEZOR 233, VEZDRC
45, VE2APT 21, VEZUY 16



To the thousands of
employers who have signed
the Statement of Support for
the Guard and Reéserve, our
sincere thanks. To those
who haven't, please think it
over. It's one of the best
investments you can make.

Today, this vital volunteer
force represents almost
30% of our total military
personnel—at a cost of only
5% of our entire defense
budget.

Your sighature on the
Statement of Supportis a
pledge to back your em-
ployees who serve in the
Guard and Reserve. If'san
assurance that a couple of
weeks on military duty won’t
iimit their job opportunities.
And for you, it means more
productive, more responsi-
ble employees.

To receive your State-
ment of Support, or more
information, write:
EMPLOYER SUPPORT,
Arlington, VA 22202,

Tower power!

The higher your antenna
...the greater your range

CBers at long last have been given
the go-ahead to raise their
antennas to new heights. Now,
under the new FCC regulations,
you can mount any omni-
directional CB antenna a full 60
feet above ground. No more need
to be handicapped by the old 20
foot limitations,

Greater heights means greater
signal e e e e e not only on your
transmitted signal, but on rec-
eiving the weak signal, as well.

And when it comes to providing
Hams and CBers with towers to
do the job, we at ROHN are the
champs, After all, we build more
communications rowers for hams
and CBers than all other man-
ufacturers combined.

Whatever you're looking for in a
tower, chances are a ROHN will
do the best job at the best price.

So ask your local distributor for
the ROHN story. The new rules
were meant to bring yvou and
ROHN together.

Qivision of linarco Industnes, Inc,
P.Q), Box 2000, Pgona, lllinois 61601

o ‘Unarco-Rohn




FROM MURCH ELECTRONICS the UT2000A

THE ULTIMATE TRANSMATCH

MULTIBAND ANTENNA 10 80OM

Similar to the one in Lew McCoy's article
July 1970 QST also 1976 Handbook

+ Uise with any coax or end fed random wire an- * Field Proven 4 years
tenna, ideal for apartment dwellers » Sealed center insuiator, 102 ft.
« 2 kW PEP. (1 kW continuous) 1:1 SWR to wire, 30 feet heavy duty twin lead

transmitter « Coax fitting to connect twin lead to 52 ohm

MODEL UT-2000A

10-80 continuous, including MARS

Use with any wattmeter or SWR indicator

Heavy duty throughout (4000 volt capacitors)
Rotary Inductor with turns counter for precise
and rapid tuning

127 w 12" o x 5% h, 12 Ibs shipping weight

$139.95 FOB MODEL 68A, 2000 w P.E.P.

transmission line (68 feet or more, not included)
Ready to use. Great on all bands without a

_transmatch. Even better with the Uitimate Trans-

match

$44.50 p.p.

MURCH ELECTRONICS INC.

Box 35 Frankiin Maine 04634

Phone 207-565-3312

DRAKE

TV-3300-LP

Hleaze wiite ot special
introductory package price
and completely dataile

The New A

LowPass

HILTER

in1he'|'V| fight|

N brochurne

BRIMSTUNE 144

“ , AMATEUR-WHOLESALE ELECTRONICE mumﬂ
Huls S %W LY lerrace, Nuam. FL 33176 s

frave 130%) 2331611 T T

Mights-Weekends (10%1 665 1347 :

PLEASE SEE QUR FULL PAGE AD [N THIS ISSUE M

MIL TAF‘}XY
SURPLUS WANTED
Space buys more and pays mora. High-
est prices ever on U.8, Military sur-
plus, especially on Colling equipment
or parts. We pay freight, Call collect

For use from
160 meters

through
10 meters.

The new Low Pass Filter is more than 80 dB down at 41 MHz
and above! This is the third harmonic of 20 meters and the
second harmonic of 15 meters—it's also the LF, frequency for
TV! » The popular TV-1000-LP provides for low power oper-
ation on 6 meters and thus cannot roll-off below 52 MHz.

+ Write for the TV-3300-LP curves.

See your Dealer,
For more information please contact:

R.L.DRAKE company <2 I,

Rating — 1 kW DC.

now for our high offer. 201 440-8787.
SPACE ELECTRONICS CO.
div. of Military Electronics Corp.
15 Ruta Court, 5. Hackensack, N.J. 07606

INSTRUCTOGRAPH

Is the world's foremost {eacher of the

_MORSE CODE

Check it out with any experienced
ham and be convinced. Send card for
details on RENTALS and SALES of the
ALL NEW MODEL 500 with BUILT-IN
SPEAKER. The only machine that
YOU CONTROL the speed of sending
and recelving from 4 to 40 WPM.
INSTRUCTOGRAPH CO. Box 5032 Dept. A,
Glendale, Galif, 91201, [213] 246-3902 or

540 Richard St., Miamisburg, Ohio 45342 e Phone: {513 866-242]1 « Telex: 288017 ) 245-2250,

108
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DIGITAL DISPLAY

FOR COLLINS «cwwmz/a & 765

As fast as you turn the diai, Spectronics’
frequency readouts display transmit and
receive frequencies — with pin-point accuracy.
The DD-1 models feature 6 bright, easy to
read displays. Each band is switch selected
for compliete and accurate frequency
coverage. A crystal time base is used for
long term stability and accuracy to £ 100 Hz.
These units are delivered completely assem-
bled, with interconnect cable, calibrated and
test run. Operation requires only a single
connecting cable, to the transceiver VFO
plug. No internal connections or modifica-
tions are required. Only $169.95.

SPECTRONICS INC.

Dept. (3, 1491 E, 28th, Signal Hill, Ca, 90806 (213) 426-2%9

I D Enclosed is my check or money order for
$169.95, Please rush:

[JDD-1 for Yaesu. LIDD-1C for Collins.

[ Please send brochure with compiete data
on Spectronics’ readouts.

address

city state zip
Master Charge and BankAmericard accepted

|
|
|
[
I
{ name
I
I
|
L

Get: back
to basics!

The SC-30 Frequency Counter
. just $169.95,

Whether you're trouble-shooting audio, RF,
or digital circuits; whether you're bread-
boarding a brand-new circuit or realigning
an older rig, the Spectronics SC-30 frequen-
cy counter is the basic tool. Resolution to
1 Hz, with sensitivity typically less than
100 mV rms, the SC-30 is true value — with
outstanding accuracy and rugged, solid-state
reliability. Priced at just $169.95, the SC-
30 gives you all the features of far more
costly frequency counters. With scaler in-
stalled, the SC-30 converts to VHF mode!
SC-250 and extends frequency coverage to
250 MHz. 1n addition to VTVM and scope,
today’s sophisticated equipment demands a
place on your bench for the SC-30/250.
See this great new counter at your nearest
dealer. Or, if you like, send the coupon
today!

SPECTRONICS INC.

Dept. (3, 1491 E. 28th, Signal Hill, Ca. 90806 (213) 426-2593

veane S e Gl G S A S . TN S S — —

r_tnclosed is my check or.money order for:
] $169.95 — SC-30 (5 Hz to 30 MHz)

£l $219.95 . SC-250 (5 Hz to 250 MHz)

1 Please send complete data an Spectronics
frequency counters.

Address

Name I

City State Zip

California residents add 6_% sales tax.
Master Charge or Bank Americard accepted.
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it makes sense to save dollars by getting your antenna from
Gotham. Quality and contest-winning performance are built

$ AN D SENSE in, at rock-hottom prices.
FAMOUS GOTHAM QUADS

NOW, FOR THE UMPTEENTH TIME IN OUR
23 CONSECUTIVE YEARS IN QST: ——
subsolutely complete,

FREIGHT PREPAID

ON OUR V40, V80, AND V160 VERTICALS!

the choice of the
champs for

Effective low-angle, omnidirectional radiation, easy assembly and , perfnrmancle.l:i’fms\:g

operation, no guy wires needed, occupies 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- CHAM PIONSHIP BEAMS

tham guality at low Gotham prices. One of the best antennas for the Every beam is

40, 80, and 160 meter bands regardless of price, absolutely mmP‘ﬂf‘&ﬂ

V40 VERTICAL ANTENNA FOR 40, 20, 15, 10 and 6 ME- SN A o B

TER BANDS. ESPECIALLY SUITED FOR THE NOVICE

machined and with

h
WHO OPERATES 40 AND 15.............0.0on. I $22.95 ardware, ready for
V80 VERTICAL ANTENNA FOR OUR 80, 40, 20, 15, 10 ' '

T AND 6 METER BANDS. OUR MOST POPULAR VERTI.

«» CAL. USED BY THOUSANDS OF NOVICES, TECH- 12 El 2M Beam.......... . $40,
NICIANS, AND GENERAL LICENSE HAMS...................... $24.95 5 El 6M Beam 36
V160 VERTICAL ANTENNA FOR 160, 80, 40, 20, 15, 10 o i

< AND 6 METER BANDS. SAME AS THE OTHER VERTICAL 4 £1 10M Beam......... 34.
ANTENNAS, EXCEPT THAT A LARGER LOADING COIL

{Y PERMITS OPERATION ON THE 260 METER BANDALSO.. $26.95 5 El 15M Beam......... 45.

3 El 20M Beam......... 40.

New! 2, 6, and 10M Beams
Shipped Prepaid to the 48!

HOW TO ORDER: Remit with order. We ship verticals prepaid no charge to you:
heams and quads sent collect cheapest way, due to size of package.

GOTHAM 2051 N.W. 2 AVE.,

MIAMI, FLA. 33127
25 WATTS QUTPUT
ﬂﬁscls:ou PROFESSIONAL Unequa[ed\
RUALITY * 2 YEAR WARRANTY . f
at any price,

Please write for
special
Package offer

Send stamped envelope for
literature on entire fine.

5 BAND WORKED ALL 5TATES
CORD B8O0OK

HEG 1650 00

HAMMSTONE 144

» LOMPLETE HAND CUVEMAGE, yius MARS T430Mg
W O1A% 99 MRy ogitaliv disiey % Rhe sleps ANY
FREQUFNCY GNT SPUIT o N0 CRYSTALS 1o Buy
» LUMPIETELY INDEPENDENT TRANSMIT AND RE.
EIVE FREQUENCY CONTROL  (ET wiMplex aH

Yaesu FT-101E Transceiver
Yaest FT 1016 s 10 stock
Flease write Far Special Deal

USA & Canada Via Prepald First Class $4.98

REPEAT MODE WITH THE HIP OF A SINGLE Swi ey
@ a0 SENSHUVLEY & DPTIONAL FLUbdR M-
Hrbh FOR TOUCH TONE DIAL TONE UURSE Igeie )
Abtal  AND  SUHAUIELE  FONE « (vt —KOT

ACCESSRRT MODULES

Tourn-lana® utarlase Tk oy
mal inne specity treguency BIY wh
Suphutible Tone cspeeily Prequenry: EATY
ion® Baryt 1800 to 4300 HZ 455

187 00 o 158999 MH{ petended range Hu oo
TAMCH {ONF gy &
Neslern Elecine O,

egichered frademack of the

PHASE MBOULATION » HI FI EMPHASEHD EFFEC ATLAS, GOLLINS HEGENGY | TEMPO, tUINI PRODUCTS,
VIVE BHOI QUALEFF e Gono GlANS PLLC IR BOARDS BRIMSTONE, CUSH-IMIDLAND, VHF FARINE,
IEan e = e et i hgg | CRAT | BIRD TSTANDARD |ETC - PLEASE WAITE FOA
- i FOKELES e |y . o e N .
IRNSGEIERS N TNE AND. Witk wdce wope | KUM. HYGAIN.  KENWOOD,[ QUOTE
Please wnite tnr SPEGIAL INTRODUGTORT
PACKAGE PRICE and eampletelv detaded
toch
T eTioNAL PLUG N Atlas 210X

B3 EASE WRITE
FOR SPELIM BUNUS
GND PACKARE DFFERS,

« .- yOu need * Operates all modes S3R (upper

Kenwood's & lower), FM, AM, and (W
NEW « Completely snlid state cireuiry
provides stable, long lasting,
TS-TOOA trouble-free nperation ’
P s * AC2nd DCeapabiidy. Can nperate
[ from yur car, boat. or s a base

~tation thiough (s built in power
supply

* 4 MKz hand roverage (144 to 148
MHz) instead ot the wsuat

34
S & ¥

NEW! 24 AMP FULLY REGUEATED

NEW— COR HAM 1l ROTATORS  Reg. 5159.95 $119.85

GEMIAOKICS G3-350 YHF-FM
MARINE RAD IOPHONE

2 walt VHE manne radios, 24
charnets with & rhannels instalied
aht 4> Ioot thgh gain antenna
~b deluxe manar e laydown
raichel mount 1 year guarinipe

‘Reg $MS99 gy ppicE $349.00

AND PROTEGIESR AL P
N4 VAL fo 136 VDD
A1f solyd state Not s kit

g g
KL.M MULTI-2000's
Please write

995 For Special Deal

QUR CREW
CAL SMITH-WAMKLL, Mar,

3. 1. GREGORY~WA4AGU,
fen. Mgr

Talephone. 1305) 27 &l

AMATEUR-WHOLESALE ELECTRONICS

HETY S W ey Terrace—Mam FLOAGI/R
CONIRTEGUS PEASONAL SERVICE-ZAME DAY SHIPMEN |

= e
ettt
3

110 08T

Balance of World Via Prepaid Air Mail $5.98

-

bl
CONCISE-ACCURATE & EASY TOUSE! UNIGUE “INSYA~GRESS
SHEET FOR ON THE AIR LISE! SHOWS MINUYE BY MINUTE
PROGRESS WADE DN EACH BAND! STATES WORKED! STATES
CONFISMED! STATES HEEDED! DSLs MISSING? MDDE OF
CONTACTI=ALL AT A GLANGE? AVOID REPEATED LOG KUNTS!

RICHARD HORLEY {WAICFT)
PO BOX 3435p

DERRY.NH 03032

vi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

FREE UPON REQUEST!

If you haven't received vur new Cata- |
fog, write for free copy foday, Address: Dept, QST

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 » LIMA, OHIO « 45202




ARE LN LE PRAIR
PROTECT YOUR

EQUIPIVIENT

Full over voltage and over current protection!!!

Now our best selling high current amateur power supplies are even better.

The PS-25C and PS-15C are weli filtered and regulated power supplies.
Top quality components insure optimum refiability.

. Look at these features:

e wh

® Over-voltage protection crowbar.

® Electrostatic shield for added transient surge
protection.

¢ A foldback output limiter operates for loads
outside of the operating range.

¢ lsolation from ground. The circuit is isolated
from the case and ground.

® 115/220 volt input — 50/60 cycle.

¢ Units are factory wired for 110 volt AC, 50/60
cycle power. A simple jumper will reconfigure
the input for 220 volt AC, 50/60 cycles.

® Temperature range — operating: 0% to +55° C,
® Black anodized aluminum finish.

PS-15C P5-25C
SPECIFICATIONS SPECIFICATIONS
Voltage Qutput: Yaoltage Output:
adjustable between 12-14V adjustable between 10-15V
Load Regulation: Load Regulation:
2% from no load to 10 amps. 2% from no load to 20 amps
Current Quiput: Current Qutput:
15 amps intermittent {50% duty cycle) 25 amps intermittent (50% duty cycle)
10 amps continuous 20 amps cuentinuous
Ripple: Ripple:
50 mv at 10 amps 50 mv at 20 amps
Weight: Weight:
11-1/2 pounds 20-1/2 pounds
Size: Size:
11-1/4” x 5-1/27 x 4-3/4” 12-1/4" x 6-3/4" x 7-1/2"
Kit ... . i $79.95 2 e $129.95
Wired and tested ....... ... 94.95 Wired and tested .. ........ 149.95
ORDER _FORM TERMS; .00, cashs or check 8
e | PR Deseription Pree | Eatemion e and Masrer
Charge.

£LAIMS: Notity VHF and the
carrier of damage within

seven (7] days o reccipt of -\_/ h‘ msineer'ns

shipment.

R TURNS: Obusic ausoriz | DIVISION 0F BROWNIAN ELECTRONICS CORP.
Tatal rianlfrom VHF ;Jr.h;fe 1e-
T e 220 WATER 5T, ® PO, BOX 1521
PRICES AML  SPECIFICA- S ' g gy
Address, Shippit TIONS: Subject lo change l BINGHAMTON, N.Y, 13902 e &07-721.9574
' - without ratice,
Cir HYS Resident SHIPPING  INFORMATION:
" H1ES All shipments are F,0.B8, Bing- WE HONOR
Total haraton, N.Y. 139902, Ship- master charge A BANKAMERICARD
State Zip Enclased ments will be made by the TnE INTEARANK CARD -
mast convenient methad, ’
;‘::Ec.{n(;:‘:igerdo&o Please include sufficient funds l
' ta cover shipping and handling, ! J

Name

Bank Na £ xpirztion Date Allow 3 ta 4 weeks tor delivery,

o Jdanuary 1976 111



EMES R
REP/ATERS

for the |
Radio Amateur

FM PRINGEPLES
REPEATERS

" CONTROL SYSTEMS
ACCESSORIES
FM HOBILE
BNTEHAAS

| fEsTING

OPERAIING
. TECHKIQUES

FEL RULES

FPUBLISHED CAN RADIO RELAY LEASUE

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, transmitters, receivers and antennas for mobile and base,
and fm fest equipment. Special sections treat alignment and troubleshooting
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 interested, you cannot

afford to be without this book.

7 American Rapio
watabio ot your desers o st Ry sy LEaGuE. INc.

paid from ARRL. $3.00 in U.S.A.
$3.50 elsewhere. NEWINGTON, CONN., U.S.A. 06111
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WILSON 204 MONOBANDER PLUS DB33

REAL
MONO
PERFORMANCE
ON
10-15-20

The Wilson 204 is the best and most economical antenna of its type on the market. Four elements on a 26" boom
plus 2 Gamma Match (no balun required) make for high performance on CW & phone across the entire 20 meter
band, The 204 Monobander is built rugged at the high stress points. Using taper swaged slotted tubing permits larger
diameter tubing where it counts, for maximum strength with minimum wind loading.

The DB33 is the newest addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight,

economical antenna package, the DB33 compliments the M204 for an excellent DXers combination,

All Wilson Monoband and Duoband beams have the following common features:.

* Taper Swaged Tubing

* Full Compression Clamps

* No Holes Drilled in Elements
« 2" or 3" Aluminum Booms

M240
M520
M204
M155
M154
M106
M104
DB54(20)
(15)
DB43(15)
(10}
DB33(15)
{10}

All Wilson Antennas are FACTORY DIRECT ONLY! The low prices are possible by eliminating the dealer’s discount. Most antennas
in stock. If you order any antenna;, you may purchase a CDR Ham 11 for $124.95 or a CDR CD44 for $85.95. Send check or money

(f)
30
40
26
{3
20
31

17
40

26

17

* Adjustable 52 £} Gamma Match

¢ Quality Aluminum

* Handle 4kw
* Heavy Extruded Element to Boom Mounts

WILSON AMATEUR ANTENNA SPECIFICATIONS

Boom Longest
Length MNumber Element

Elements {ft)

730"
354"
36{4"’
2437
24°3""
19'0"
180"
364
24°3"
243
180"
243"
1 8'0!!

Wbt n

Turning
Radius
(ft)
06"
270"
226
180"
159"
181"
12'9”
270"

158"

122"

Surface Wind load Assembled Shipping
at 80 MPH 'J\(feig;'nt
ths

Area

(sq ft)

1.0
5.0
3.9
37
30
29
20
7.9

4.3

338

{Ibs)
250

95

60
a0
46
Ly
30
34
20
108

36

a1

Weight
{lbs}
63
96
49
a4
]
36
22

119

38
33

order, or phone in BankAmericard or Master Charge. All 2" Boom antennas shipped UPS, 3 by truck,
Call for special Tower, Antenna & Rotor Package.

4288 S. Polaris Avenue, Las VVegas, Nevada 89103

702-739-1931

Price
$299.00
269.00
139.00
139.00
89.00
99.00
6495
299.00

119.00

89.00

Jdanuarv 19786
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Your Son or
Daughter

Is Your Family's
Ticket to America

Your son or daughter in
high school can provide a
way for your entire family
to learn more about the
United States—and have
fun doing it.

Contact:

Bicentennial Exchange
313 East 43rd Street
New York, N.Y. 10017

) . 'WE WISH YOU A
REREE. o HAPPY NEW YEAR

Write for our Bicentennial offer
on the Brimstone
Revcom Electronics
o i e i “:% IP.0. Box 811, Garden Gity, Kansas 67846
S Picture the HAL RVD-1005 video TTY unit in your statjon. Rod Hogg, KPEQH Owner (318) 275-3470, after 5 CDT
And start enjoying silent, trouble-free TTY reception. - C

The RVD-1005 converts the output of any T into a clear, /_ W AN T E D \

easy-to-read TTY video readout. The output signal can be

fed to a TV monitor —like the RVD-2110 monitor shown—or, A N / G R R 5
with slight modification, any standard TV receiver. The fea- -
tures speak for themselves, We've included everything the R-174 / URR
serious amateur requires for TTY receiving at its best.
Best yet, the RVD-1005 is built to commercial standards, R EC EIVE R
yei is priced at a Ievel the amateur TTY enthusiast will find WITH POWER SUPPLY IN
very affordable. _ . METAL CABINET. ANY
For an in-depth picture, write today for complete CONDITION, ANY QUALITY.
information.

CaLlL COLLECT NOQW FOR TOP
PRICES. WE PAY SHIPPING.
SPAGE ELECTRONICS INC,, 35
RUTA COURT, SOUTH HACKEN-

HAL Communications Corp., Box 365, 807 E. Green 5t. SAGK, (7806 (201) 440-8767.

tIrbana, lllinois 61801 « Telephone: (217) 367-7373 \ WANTE D /

THE SUPERIOR 2-METER FM TRANSCEIVER! §
* SUPERIOR APPEARANCE “SUPERIOR PERFORMANCE

* SUPERIOR CONSTRUCTION  * SUPERIOR SELECTIVITY

* SUPEAIOR DESIEK * SUPERIOR WARRANTY

All of this plus optional plug in modules for Tone |
Burst, Dial Tone, Sub-Audible Tone, and a Touch
Tone® interface module.

Send for our six page COLOR brochure which gives |
you the full story, inside and out!

Touch Tone¥—trademark of the Western Electric Co.

AMATEUR NET

THE BRIMSTONE 144 $650.00 e
143 10 149 MHZ Exiented range i 142 WZ oplmd (913) 823-2794 :

SATAN/ELECTRONICS, INC.

Airport Industrial Aras, Bidg. 317 |
Satina, Kansas 57401

114 057=
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Proper modulation tmeans
better results when you're
out to make longer fasting
contacts. What's more, you
can get maximum power
output and super radiation
when you work your rig with
the help of Leader Test In-
struments. You also achieve
optimum operating capability,
proper impedance matching and
minimum TVl problems. Easy to
operate, Leader gear is priced to give
you the best value for your communica-
tions dollar. It is ithe ideal “'pertormance
test center”.

(A) LPM-885 SWR Wattmeter

A sensitive, in-line type power meter
which measures SWR of x'mission lines
and power output from 1.8 fo 54MHz.
Facilitates adjustment of x'mitter and an-
tenna systems for highest efficiency.
May be left in circuit for continuous
power ouiput monitoring in the 1-1000W
range. SWR Power Detector circuit as-
sembly separates for remote measure-
ments. Forward-to-Reverse power ratio
is used for accurate SWR readings.

$99.95

i

TALK

Get the most out of your rig with LEADER test equipment

{B) LBO-310Ham Oscil-
ioscope with Built-in
LA-31 RF Monitor
Adapter.
Observe F circuit
waveforms and moni-
tor S5B and AM xmit-
ter signals. The built-in
[LA-31 Adapter helps pro-
vide cortinuous monitor of
‘ RF output (to 500W). This ver-
satile scope will also indicate tuned
candition for RTTY operation. The in-
ternal 2-tone generator checks SSB.
Vert. sensitivity is 20mVp-p/div;
DC-4MHz b'width. It’s sensitive gener-
al purpose scope, too!
LBO-310Ham 3 Scope

LA-31 adapter for use with our
LBO-310A or any scope with deflection
plate conn. $ 2295
{C) LPM-8380 RF Watimeter

Measure RF x' mitter power output in the
0.5 to 120W range from 1.8 to 500MHz.
Features pushbutton range selection
with 50¢ load impedance. Also
measures power losses in low pass
filters and coaxial cables. Complete with
sturdy titt stand. $149.95

$269.95

LAC-835 Antenna Coupler
For optimum antenna matching &
recucing TVI, Has built-in SWR
and in-line power meter for
accurate measurement in5 g1ands.

Complete your Communications "Performance Test Center”
by adding these valuable Leader Instruments . ..

LIM-B70A Antenna
Impedance Meter

Checks linear amplitier and
59.95  receiver impedances.

“Performance Test Center’’

Ses your dealer
or write direct

LEADER

IFa T3 2011 :0ab s el a s N 151 Dupont Strest  Plainview, N.Y. 11803  (516) 822-9300

Commurucations Divis:ion In Canada. Qmotranix Lid. Montreal Quebec:

LDM-815 Transistorized
Dip Meater

For on-site antenna adjustments &  Docks with our LIM-870Ata
excellent matching. Uses 9V batt'y.  facilitate antenna impedance

matching. Portable, battery

$99.95 operated. adjust wave traps, etc. $59.95

JU BN TEE W Mail this coupon row. Place your order today! HE WE TN N
Leader instruments Corp. Communications Division, Dept. Q.

CA. & N.Y. rasidents add Sales Tax
|

151 Dupont Street, Plainview, N.Y. 11803 (516) 822-9300 l
{ want ta get the most out of my rig with Leadler Tost Gear. . .
{1 Serd me your free Communications Instruments Gatalog. N wame I
13 Send me your full line catalog of test instruments for
Service, Industry, Education and Maintanance, Address.
[] Ship me the following Leader Communications Test Gear; I
[1LPM-885 SWRWattMeter .. ... #$9995......., Gity
[J LBO-310Ham 3" Scope ] l
w¢ buitt-in RF Manitor . ........ w6995, ... .. .. StatefZin
(1 LA-31 AF Scope Adapter. .. ... % 2295 ... ..., b
[ LPM-880 RF Power Meter., . ... 4514995, . ..., Phons I
3 LAG-8BG5 Antenna Goupler ... .. 9518995, .... ..
2 LIM-870A Anr:‘tenna 0.8t Fayment by
ImpedanceMeter............. 23 98h. .. ... . — - .
LN -B18 Tramsistorized [ Persanal GK. [ Money Order L Certified Ck. I
DipMeter. . ... vavns [ 3 oK1 NS Nate: Do net send cash or stamps.
Personal checks require
Totalenclosed........ 2 weeks processing. I

For prepaid shipping & handling, enclose $4 add'l, per unit with purchase price

January 1976



' The first commerdial portable
crystal-referenced Touch-Tone || °

encoder. Ever.

Until now, there has never been a
crystal-referenced, hand-held Touch-
| Tone® encoder available to you.

Now, the Safetran Touch-Tone
Encoder is here; crystal-referenced for

| frequency stahility, complete with When people carpool. campanies hen-

tacttle feedback pad and the fatest in efit directly, because, obviously,
‘ gh%hgﬁgatggﬂe%_f i Emg? design, fewer cars will make Jess demand on
| The Safetran Touch-Tone Encoder is the parking spaces in the company lot.
L small, 236" x 2" x %", and it can And sume companies have attributed
| be mounied to the face plate of most an increase in punctuality to the fact

portable transceivers. The unit is

v : th : 2 of i -
complete and entirely self-contained, at more znd more of their em

‘ reguiring less than 10mA when actuated. ployees were carponling.
A 3-wire hook-up is all that is needed Find out how you can help or-
and the level adjustment is accessible ganize carpools, For your “Double up
when the unit is mounted. Kit,” wrtte to Double up, [1.S, " De-
ﬁD"“;}I bte confuscled dby”t]}ther denmllder partment of Transportation, .0, Box
| offers that may include the pad only, e
or without crystal-referenced circuitry. 1813, Washington, D.C. 20013.
: The Safefran Touch-Tone Encoder is the .
: latest product of its type on the market. wo can ride Cheaper
. W] thanone. 4§
: (3 Yes, send me the Safetran Touch-Tane (ﬁna y :
Encader (Model A41037). | enclose a ) o
i check or money ordar for $74.95, A Putiic Servion of Thi Megazine & The Advarieing Counc
! (] Motarola HT-220 mounting, please. -
NAME Need Help For Your Ticket?
ADDRESS
ciTY STATE 2P Recorded Audio-Visual
2 THEORY INSTRUCTION
E g NOVICE GENERAL ADVANCED
} Safetran Systems Corporation
{ucamonga Division No Electronics Background Necessary

9271 Arrow Highway
Cucamonga, California 91730

®Registered trademark of AT&T
®Registered trademark of

Safefran Systems Corparation AMATEUR LIGENSE INSTRBCTIBN
P.0. Box 6015 Norfolk, Va. 23508

For Additional Free Information:

WANTED FOR CASH

. 9 _ L o -
490-T Ant. Tuning Unit ARC-51 Control Box ARC-51 Transceiver (6; EJJ,,’:;T?:;"&'RC%
{Also known as CU1858 3
and CU1668) ARC94, ARC102, or VC102)

Highest price paid for these units. Parts purchased. THE TED DAMES COQ.
Phone Ted, W2KUW collect. Wa will trade for new 308 Hickory Street Arlington, N.J. 07032
amateur gear, GRC106 and PRCT74 also required. (201) 998-3246 Evenings (201) 998-6475
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Memo from Drake

ther day that we do some rather

One of our observers wrote the o
re at Drake. For example, be

curious things from time to time he

gaid, we seem to have a penchant for putting wattmetexs in

almost everything.

On thinking that over, it is true that the W-4 ig a fine device for
up to 2 kW from 1.8 thru 54 MHz. The WV-4 covers 20 to 200 MHz
and we do have W-4 type units in the MN-4 and MN-2000 antenna

matching units. We also have one in the (-4 Station Console, and

a 3 kW meter in the 1-4B Amplifier.

Our friend went on to 83y since we have put $0 many wattmeters

in various things, we had probably even put one in the coffee pot

here at the plant. Now obviously that carried the whole thing & bit
h trouble getting one into the

too-far - after all, we had enoug.

water cooler!

When R-F. power needs to be measured
consider one of the products
from the good guys
at Drake

R. L. DRAKE CO o
" o ,
MPANY £22) 540 Richard St, Miamisburg, Ohio 45342

® Phone: (513) 866-2421 » Telex: 288017

é: See us at SAROC in Las Vegas

January 1978



CONTESTERS — DXERS

DIGITAL
CLOCK

TR

Available from your iocal dealer or
direct trom ad
bhlppmg(handlmg $1.50 within U.S.

5x272x3

* § digit LED dispiay

* Super accuracy

* Seleciable 12/24 Hour

« 117V ACPS huilt-in

= Your choice of black or grey
* Wired and tested

Ham Radio Qutlet is an authorized dealer for:

ATLAS DRAKE KLM
CDE CIMAC MOSLEY
COLLINS HUSTLER SWAN
CURTIS HY-GAIN TRI-EX
CUSHCRAFT ICOM YAESU
DENTRON KENWOOD and more

NORTHERN CALIFORNIAS LARGEST INVENTORY
OF NEW AND USED HAM EQUIPMENT

Shipping Available Worldwide

HAM RADIO OUTLET

999 Howard Ave.
Burlingame, Calif. 94010
(415) 342-5757

B0OB FERRERC KGAHY
OWNER

5 mins. south on Hwy 101 from
San Francisco international Airport

Tues thru Sat.
10 A.M. to 5:30 P.M.

GODE
INSTRUCTION
T TAPES SINCE
1966

Single tape price ..
Any two; save §1. 90 .
All three; save $4. 85..
Post Paid dth Class Mail inUSA

Regulations change from
time to time, and every
amateur should be aware
of the |atest changes. The
best source for the latest
information is the current
LIGENSE MANUAL.

Complete FCC regulations
--in addition to sample
questions for Novice,
Technician, General, Ad-
vanced and the Extra
Zlass Examinations.

$1.50
Postpaid

THE AMERICAN RABIO
RELAY LEAGUE INC.

225 Main Street
Newington, CT 06111

See whai an QASI: con bring

THE BIG LIST
BUYCRS £ BELLERS

Box 73, Beston Mass. 92215
617=-536-8777

-LIQUID SILVERPLATE-

SINGLE SOLUTION - NO MI{ING - NO FUSY-
NO LETHAL CHEMICALS - raAST ACTING ON
COPPER + BRASS + BRONZE - BRUSH ON
OR DIP - RINSE ARD WIPE DRY * & LIQUID
©Z. BOTTLE WILL SILVERPLATE UP TC
1800 SQUARE INCHES OF METAL - $T7.00 *

v ABAR RESEAKCE +
11118 PARKER STREET, MOKENA, IL. 60448

=fim

CM-1 BEGINNER (Novice Class)

& camplate coirsa of tnstruciion s on the fape Prachce eoatartal at
5 7 and 9 WPM Includes code greups and puncisation. Prapares
you far the Nevice examination.

GUDEMASTEH

CM-1% INTERMEDIATE (General)
Eapacially jor Gienerai Class examination study, No instruclion, just
practics, e hour &t 11 WPM. 1 hauratM W and % huuraﬂ?
WP, tncludes coded graups andsiraight lext

LEARN MORSE CODE — IMPROVE SPEED

CEHEMASTER TAPES have been prover if éver 9 years of syceeschil
mstructian to housands ot people all aver lhe world. ThIE system oﬂeru
areaen methed, complsta g 3

Pickering Codemaster Co.
Box 396

CM-2 ADVANCED (Extra-Class)

Mostlv sraight lext, mmemuedgmups 1 hour at 20 WP, % hour
wach At 28 gnd 30 WP M. Forreal (RQ, play this tape at twice speed!

Portsmouth, R.I. 02871 Tapes are 2-Track Monaurat

7" Reel Cassefte
(Ih IPS) =120

|

|

| ) oM [
I Clemil]

y Hdem2{1 cop. U

i Air Shipment s1.19 perreal, 806 por cazeatte in USA D
| BankAmericard No.

! Mastercharge No. —_—
! Chg. Card Exp. Date: oo

 Amt._____ . check,MoneyOrder eic. NoCash
i

'l Nams

1
| Address
|

} Gy,




Turned on by Audio? TV?
Citizens Band? Let NRI turn
your interest into income.

Get into a good

thing . . . get into

TV and Audio Elec-
tronics and take
advaniage of the
growing need for

full and part-time
technicians. And do it
at your own conven- .
ience, in your own home at
your own speed with proven
NRI training, “‘Bite-size” texts
speed learning and profes-
sional help is always available
from your NRI instructor.
Over a million men have
already chosen the NRI way
to a better life.

Build color TV,
Quad Hi-Fi

No one else gives you so
much. You learn by doing
with NRI's exclusive “Power-
On’ fraining. In our Master
TV/Audio Course, you
actually build a 25" {diago-
nal) solid state TV, a solid
state quadraphonic audio
center complete with four
speakers, and useful test
instruments like a TV pattern

generator, 5’ triggered sweep
oscilloscope, CMOS digital
frequency counter, and tran-
sistorized volt ohmmeter, All
this, plus our unique Discov-
ery [ab and seven other elec-
tronics kits shows why NRI
gives you the most in prac-
tical bench training.

The Pro's choice
for 62 years

NRI is the oldest and most
successful school of its kind.
A documented national

research study shows that

over half of the professional
TV/Audio technicians have
home training, and among
them, it’s NRI 2 to 1 (survey
summary on request). And,
it'’s economical. For what
Ram  you'd pay for either
] course from the
next leading school,
NRI gives you both
TV and quad audio
training . . . training
on equipment des1qned
to teach!

Send for free catalog

QOur big new catalog tells all
about the many NRI courses
in TV, Audio electronics. CB
radio, computer technology,
and more. It shows you lesson
plans, equipment, career
opportunities, the whole NRI
story. There's absolutely no
obligation and g

no salesman § &
will ever call.
Send now...
it could be
the turn-on -
that turns your
life around.

i SN NN B S T S I S I Y I B B e B A B B BRe ame A e
Bush the free catalog of my chou:e lqelect anly

{1 Communicatians with CB
Complete Communica-
tions Electronics «
Licenses » Aircraft
Electronics » Mohile
Communications »
Marme Electronics

7] Ameteus Redio
Basic and Advenced
Courses

7] Industrial & Business
Electronics
Digital Computes
Elestronics = Eleg-
frenic Jechnelogy *
Basic Electronics »
Math for Electronics

F—-“---

FCC [ Appliance Serviemg

{0 Automotive Mechanics

[""! Ajr Condhoning &

one, please). No salesman will call
71 TV/Audio Servicing

Choose from 5 courses

Homeowner & Pro.

l'; F‘
F259 Wiscansin Avenus,
Washington, D.C, 20016
fessioned Repairs.

Master Automotive
Tachnician * unelp
and Bosic Repairs
Auto Air Canditioning

Check for detuils.

Mame

{7} APPROVED FOR CAREER STUDY UNDER G BILL,

19-016 ||

McGraw Hilt Conﬂnulng Education Center I

Age

{Plecse Print}
Reftigeration -
Slireet.

Basic Air C,onulmomng
Servicing = Master

Course i Air Condi- Ciry/State/Zip

fioning, Refrigeration
& Heahng

Accredited Member Natwaal Home Study Council,

Januarv 1876
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Please indicate on your request the number of persons, tables and days.

The pleasure of an easy to use Morse Code Readout . ., With one easy
connection to your speaker, this Code Reader will display all letters,
numbers, punctuation. Select any speed from 5-50 WPM. This quality
product brings happiness to the handicapped. One large school uses it for
communication between the hlind and deaf. It is a superb teaching aid.

Now, the optional TTY Interface is available for delivery. The module
fits inside the Code Reader, and provides CR, LF, figures and letters,
Simply connect Code Reader to TTY.,

Code Reader CR-101 has large .6 in readout, is only $225.00, CR-101A
with smailer .2 in readout is $195.00. TTY Interface is $85.00 with
Code Reader. Later installation $10.00. Both quality products are fully
guaranteed, parts and labor, for 6 months. Ask me about the new
optional Noise Filter. Call meat (714) 745-1971.

" ATRONICS BOX 77, ESCONDIDO, CALIFORNIA 92025

120 0O8T=

Time is running outl.....plan today to attend the big gala

]
1976 Florida State §
ARRL Convention ¢
:
-

L "ORLANDO HAMCATION’

Our Hamfest site is just minutes from all the great spots of interest for you and your family to
visit while attending the HAMCATION here in Central Florida, such as Disney World, the
Stars Hall of Fame, Sea World, Cape Kennedy, the East Coast Beaches, Cypress Gardens, efc.
AT THE BEAUTIFUL SHERATON TWIN TOWERS CONVENTION CENTER, IN FLORIDA
CENTER, AT THE CROSS ROADS OF FLORIDA, INTERSTATE FOUR & FLA. TURNPIKE.

FEBRUARY 14 & 15, 1976

®
®
®
o
[
For hotel reservations only cail toll free 1-800-325-3535. Be sure to mention ‘ORLANDO HAMCATION’ 4
at the Sheraton Twin Towers, Orlando Fla., to receive the lower convention rates: $22 single, $28 double. .
These raies are good from Feb. 12 through the 1T7th. This will allow you six full days at convention raies [ ]
to remain in the Central Florida area and enjoy all the available attractions. Local number is 305-351-2311. ¢
®
9
o
| J
o
5

“THE SOUTH’S LARGEST SWAPSHOP”

ADVANCE REGISTRATION— $2.50/person, ($3 at door). Swapshop tables--in advance, $5 both days,
$3 Sat. only. (an additional .50/table/day at door). For Registration and tables ONLY , write: Herb Roland
WALSR,8024 Charlin Parkway, Orlando Fla. 32807. Make checks payable to -Orlando Amateur Radio Club.

* HAMCATION— The combination of our super HAMFEST with your wonderful VACATION.

4x150
ar
4Cx250

A0X 1000
4 or SCX1500
3eow ar 5000

3250
i 4-400
Gt 41000

Other tubas and Kiystrona also weanted

RaLL]
1254

The Tad Dames Gompary
303 Hickery Strest Alingtan, HJ, 07022
(207) 984245 Kites [201) 9508475

* COILS =
FOR HOME-BUILT GEAR
FOSTPAID

& Balun ter itansmatch — 75 Handbook p. 585

TR e e e e £9.7%

TR e $12.28
* Transmatch QRP — 1.1.4 ="74 & *7% Handbook

B30 . $6.00

* Hybrid 10 to 2 Transverter — 1.1.13, RFC1-3 QST
Jupe IS . 26, ... e .. S1300

* Preselector 80 tn 10M [1-20 — 74 & 7% Handhook
BB i e e 305,00

* Mavti-40 Transcejver — Li-17 QST June p.35. . 516.53

Sarnd SASE for list ZA. includes almost all ¢oils for ham
gear in 1975 Handbook

1’@. CappeLr Coir Conp. t@f
BOULTNEY, VT 08764 BO22ETw08%
WE LIKE TO WiND COLS~INY US




- ARRL HANDBOOK The standard comprehensive manuai of ama-

teur radiocommunication. 53rd Ed.
$6.00 U.5. Possessions, $7.00 Canada, $8.00 Elsewhere

UNDERSTANDING AMATEUR RAPIO Written for the beginner—
theory and how-to-build it. 2nd Ed.
$4.00 L.S. & Possessions, $4.50 Elsewhere

VHF MANDAL A new and thorough treatment of the amateur
v.h.1f. field, 3rd Ed.
$4.00 U3, 8 Possessions, $4.50 Elsewhere

LIGENSE MANUAL Comdplete text of amateur regs, plus Q& for
;Tgtgur exams, 74th Ed.

HOW TG BECOME A RADIO AMATEUR All about amateur radio
g?dsléaw to get started. 28th Ed.

A COURSE IN RADIO FUNDAMENTALS For home study or classs
room use. 5th Ed.
$3.00 U.5. & Possessions, $3.50 Elsewhere

LEARNING THE RADIO TELEGRAPH GODE Based on the accepted
method of sound conception. Covers the bdsics on up to high
;[iegﬁl “copy”.

ANTENNA BOOK Theory and construction of antennas. 13th Ed,
$4.00 U.S. & Possessions, $4.50 Elsewhere

SINGLE SIDEBAND FOR THE RADID AMATEUR The best s.gb.
articles from QST. &th £d.
£3.00 1.5, & Possessions, $3.50 Eisewhere

II‘M A(I;IIJ REPEATERS FOR THE RADIO AMATEUR for the fm bytf,

stEd.
$3.00 1.8, & Possessions, $3.50 Elsewhere

HINTS AND KINKS 300 practical ideas for your hamshack. Yo, 9
$1.50 U.S. & Possessions, $1.75 Elsewhere

OPERATING MANUAL The techni?ues of operating your amateur
station—DXing, ragchewing, fraffic, emergencies, ete. 3rd Ed.
$2.00 U.3S. & Possessions, $2.50 Elsewhers

SPEGIALIZED COMMUNICATIONS TECHNIQUES FOR THE RADIO
AMATEUR About ATV, SETV, FAX, RTTY, Satellite Communication
and advanced techniques. st Ed,

$3.00 U.S. & Possessions, $3,50 Elsewhere

GATEWAY TO AMATEUR RADIO Includes License Manual, How
to Becoms a Radlo Amateur. Learning the Radio Telegraph
Code and free booklet “Operating an Amateur Radio Station”
($T}J gicturecl}.

I would like these publications shipped to me postpaid. Ship to:

NAME CALL
STREET..

CITY. STATE ZIP
Total enciosed or charge to MC or BAC Account: $

Charge to my: BankAmericard No. Expires_

Master Charge No

Expires.——_____ Bank No

THE AMERICAN RADIO RELAY LEAGUE, 225 MAIN STREET, NEWINGTON, CT 06111
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No More TIME OUTS!

The RT-1 R.F. agtuated timer puts an end to timed out
repeaters forever,

NO— Connections to your rig. (CARRIER
TRIGGERED}

NO-— Clocks to watch.

NO— Switches to throw.

The RT-1 leaves you free to concentrate on
your driving and your QS0. Just preset the
timer to any time from 0-3 minutes and forget
it. Fvery time vyou transmit, your carrier
triggers the unit which times until the preset
vaive is reached then gives an audible tone. If
your carrier is dropped before the end of the
timing interval, the timer resets instanty and is
ready for the next transmission.

Ranga: ?.231“??/ u1|r.-s giCS sec. steps.
Arcc:::g:r; 13:%. frorﬁ\':t:‘io t.o +120 Degress . WRITE FOR LITERATURE

$39 95 Plus $1.50 postage and handiling,
- {NJ residents add sales tax),

K RONOTEK DIV. FRANKLIN UNIVERSAL CORP.

925 CLIFTON AVE., CLIFTON, NEW JERSEY 07013 (201) 778-0003

PEACE o MIND 1 YOURS wrn TOWRGARD™

UNIQUE AUTOMATIC TOWER GONTRCL SYSTEM 3295
» GUARDS AGAINST DAMAGE FROM HIGH WINDS 3Y NESTING

UNATTENDED TOWER WHEN WINDS REACH 35 M.P.H.
» SEE QST Dec. ‘T4 P. 25 OR WRITE FOR DETAILS.

Electric Hoists $195 ]

TOWTEC CORR  DEPT. Q8
- 118ROSEDALE RD., YONKERS.N.Y, {0710 TEL. (914} 779-4142

NEW "“K2iSP'' SPEECH PROGESSOR

Write for bargain 5db typical average power increase e Syllabric-
N

= ]
sheet and best Lor |n‘|ﬂ distortion « F IT inj':.‘ut acceﬁ:ﬁtsRﬁn;%sltial,
. ynamic o5 ceramic microphones e L-RG filter
bUVS In néw gear provides 1Zdbfoct. atten. above 2 35kHz—iogk

output » Operates with ady  (ransmitter mic
input —no modifications.
Processor Kit §P-1A, less cabinet, .

VAN SICKLE RADIO SUPPLY CO. . 3750
ostpaid, Pse No. C.0.0., N.Y. Staie Res. add

Gene Van Sickle, W9KIF Owner

4131 N, Keystone Ave. t
On the fiortheast side of Sales Tax. DB ELECTRONICS
Tndianapolls, Lndiana 46203 3160 East River fd,, Rochestar, N.y. 14623

S

! would like to become a member of ARBRL and help support its many
services to amateurs and amateur radio. Here's my $9.00 ($10.00 in
Canada, $10.50 eisewhere). Sign me up for a year's membership and
twelve big issues of QST! Additional family members at the same
U.S. or Canadian address, memberships only {no QST) $2.00. Mui-
tiple year memberships in the U.S.: $17 for 2 years; $24 for 3 years;
$31 for 4 years and $38 for 5 years.

MY NEMEB......cormemeeereceermrmrmmresssssssansssssssssmessscmssensnrs e G ceiecicnnimnnnss
Ly (== (O USSP e

(0717 UROIUUORUTROTUPINE.. - 1 - SOV | « DITpR
(Plaasa see the oiher side of this page for a list of avalable League publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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1f you don’t e g about safety, '
think wheare you might be without it.
-

A reminder from the National
Safety Council. A non—jiiroﬂt,
nolx_zv-_izovemment;:l publioc
gervice organization, Our only
goal ix a gafer America.



THE I] @ gIGNAL

THE APPROVED LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY.

“W2AU” BALUN “$:12:95=

The proven balun

. HANDLES FULL 2 KW PEP AND THEN SOME. Broad-Banded 4 to 40 Mc.

HELPS TVI PROBLEMS By Reducing Coax Line Radiation

. NOW ALL STAINLESS STEEL HARDWARE. S(239 Doubie Siiver Plated

. IMPROVES F/B RATIO By Reducing Goax Line Pick-Up

. REPLACES CENTER INSULATQR. Withstands Antenna Pull of Over 800 Lbs.

. BUILT-IN LIGHTNING ARRESTER. Protects Balun— Gould Also Save Your Valuable Gear
BUILT-IN HANG-UF HOOK. Ideal For [nverted Vees, Multi-Band Antennas, Dipoles, Beam
and Quads

D W

WSTEEL

current distribution
with

current distribution
without balun

WITH NOW BEING USED EXTENSIVELY BY ALL BRANCHES OF THE U.S. ARMED FORCES, FAA,
! RCA, ClA, CANADIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS THE WORLD OVER
BUILT-IN They're built to last
LIGHTNING
ARRESTER
5 BIG SIGNALS DON'T JUST HAPPEN —
= GIVE YOUR ANTENNA A BREAK
59 Comes in 2 models. 1:1 matches 50 or 75 ohm unbalanced {coax [ine) to 50 or 75 chm
J halanced load, 4:1 model maiches 50 or 75 ohm unbalanced {coax line) te 200 or 300 ochm ,
balanced load, We'll GUARANTEE
AVAILABLE AT ALL L EADING DEALERS. IF NOT, ORDER DIRECT no other balun, at any
IT'S WHAT'S The big signal W2AU Balun reflacts the type of quality that has kept our product out front price has all these
INSIDE ahd number 1 Ia Baluns the worid over for the past 10 years. :
THAT COUNTS! The originator of the Balun with a builf-in lightning arrester and hang up hook. features.
MFRS. OF BALUNS
UNADILLA RADIATION PRODUCTS Tel: 607-369-2985 RD1 UNADILLA, N.Y. 13849

J

-

2-METER FM ANTENNA KITS

 paee mememe LOW NOISE PRE-AMPS . A |

o | | HF/VHF high gain, tow cost available for Mokile “CARTOP" and Fixed Station
o ‘ ? :jtirt‘;‘:;a;fu;l;nsdenﬁ’gnfm’Eelé ::eq"enmes Mcbile antennas mount to car roof with tough

- [ ) e strap. Mo holes, no magnets, ideal for viyl roofs.
e i - B MBP ELECTRONICS

2012 Canapa Buvp., GLEnpave, Ca, 91208

 advertisers

Complete assembly instructions, Anteana pre-tuned.

o % Wave “Cartop”....... $10.95 ca*
TR v Wave "Gartop” ...... 10.95 ca
GLASS EPOXY PC BOARDS + Fixed Station Ground Plane

R T SRR _'.:.f 1714 boards 201, clad *(’-Q" %5 Wave .05 ea+
Adve_rtisingr is accepted aniy ‘E’;?..Si.‘f'iuupf :ercue}usf'n; :: : 2:: ‘1.':: Gr;:und Plane Antenna Kit includes all hardware for
from  firms who, “in the | | cai —e> 23] | mast ot i _
pqhiishf!KS', upmlm, ‘:_;ar,e, Qf Send check ar money VTt yag] | A i i o et
established integrity ti PALOPMAR EMGINEE RS MARSH Devices

whose - products secure 1t BOX 455 ESCONDIDO. CA 97025

P.0. Box 154 01d Greenwich, Conn, 06870

‘approval of the techmcaista

ofthe ARRL. -

NEW QTH?

INSURE UNINTERUPTED QST BY NOTIFYING US OF
CHANGE OF ADDRESS AT LEAST 6 WEEKS IN ADVANCE.

i
Print Ofd Address :Name Call :
L e or Attach Label : ’l
Amateurs and Electronic g Adcress :
Engineers: Practically Lo e e
everything you need can be
very gy y Print New Address Name Call

supplied by the advertisers
ih OST. And you will know the

Address

product has the approval of Ciy State

. Zip

the League’s technical staff. - -

MAIL TO: ARRL, 225 Main St., Newington, CT 06111
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VHF

CTC - UHF / VHF
POWER TRANSISTORS

The FT-101E YAESU Transceiver -
with new RF Speech Processor,  $749*
Soltd state 160 thru 10 meters.

*FT-101EE (lass processar) $659

The FT-520B YAESU Transceiver
Solid state 6 meters SSB.

$449,

[ ]
The FT-201 YAESU Transceiver
Solid state BO thru 10 meters.

$629. The FT-221 YAESL Transceiver

Solid state 2 meters SSB/FM/CW/AM
$679.

The T5-520 PKENWOGCD
Transceiver, Solid state 80 thru
10 meters.

$629,

The TS-700 @Ksnwnoo
Transceiver. Solid state 2 meters

SSB/FM/CW/AM, $700

4 pirec 1. Check or M.0. with order.
Or er

JEZ ways 3 0 0.0 {10% deposit, pleass)

Write tor FREE provhuras and particulars on ail modals.
£wport orders aisa taken 1n Ewypafiel and Franca.

2602 E. Ashlan
Fresno, CA 937268
Ph. 24-5111

WANT SOMETHING REALLY SMALL AND EFFICIENT?

Then you want the antenna that's known around the world
far it"s small size and superior performance | | .
The Mim Products Muoltiband HYBRID QUAD

The 'TR-C DRAKE Transceiver. 80
thru 10 meters. AC/PS. $120..

$599.

ELEMENT LENGTH - 11 ft.

BOOM LENGTH - 54 INCHES
WETGHT - 15 POURNDS

WIND SURVIVAL - 75 MPH
BANDS COVERED . 6, 10, 15 & 20
1200 WATTS P.E P,

FEED LINE - 50 OHMS

It r wked by your deoler order
direct. We pay shipping in LSA. Send
far free catalog of athnr models and
oty it

1001 W, 18th St. Erje, Pa. 16502

124 05

2. BankAmericard or Mastercharge.

Ham=Ads

(1) Advertising must pertain to producis and
services which are reiated to amateur radio.

{2) The Ham-Ad rate i3 60 cents per word. A
special rate of 20 cents per word w{l! apply to
advertising which, i our judgment, g\n
won-commereial in nature,

(3} Remittance in full must accompany copy since
Ham-Ads are not carried on our books, No cash or
contract discount of agency commission will be
gllowed.

(4) Closing date for Ham-Ads i the 20th of the
secand month preceding publication date, No cancel-
{iat:ons or changes will be accepted after this closing

ate,

(%) No Ham- Ad may use more than 100 words. No
advertiser may use more than twe ads in one issue.

{6} New “vommercial® advertisers must submit &
production sample of their product {which will be
returned) and furnish a statement in wniting that they
will respond appropriately to customer complaints and
will stand by and support all elaims and specifications
mentioned in their advertising, before their ad ecan
appear,

The poblishers of QST are unable to vouch for the
integrity or for the grade or chararter of the products
ar Services advertised except those obvionsly com-
mercial in character.

CIuWHlmnsts

GQCWA Quarter Century Wireless Association iz an
winternational non-profit” organization founded 1947,
Any Amatelsr Radic Operator licensad 25 or mars
years IS eliclble for maembership. Members racelve 2
membership call book and quarterly news. Writa far
information, QRQ.C.W.A. Inc, 2012 Rnckinghlm 5t.,
Mebaan VA 22104,

PROFE&SIONAL cw operators. retired or active,
commercial, military, gov't, police, etc, invited to join
Soclaty of Wiraless Pionedrs — WIG AG/6 Box 330,
Santa Rosa CA 98402,

FREE sample copy Long Islang Dk A.an huﬂa't'l'n.
Latest DX news. Business size s.t.se. to tha LI DX
Assn., P.O. Box 73, Westbury NY 11590,

FEMTING a cluh paper? Naed publlc ralations help?

You shoy|d beiong to the Ama Radio News
rvice, For information wri'le- sybll Allbright,

NEGIC. ssss Enging Ave,, San Dlego CA 92123,

THE Naw ¥ork Radio Club invites Hams to club
meatings, Znd Monday ot each manth, 8:00 PM at the
Willlams Ciub, 24 E. 39th St., NYL WY 10016, For
intormation, same address,

ROCHESTER Hamfest 1976 s Saturday, May 22,
Yeour name agded to mailing list or Information —
ertg Rochaster Hamtfest, Box 13B8, Rochester, NY

THE 21st Annual Ham Auction. Amerlr.a's Largest,
ﬁaturdav March 13, 1976 at Lucas County Recreation
Center, Toledn, Chto,  Auction, Fiea  harkat,
Commarcial Displays, Prizes, 8:00 A.M. to $:00 P.M.
$L.50 Advam:u 2.0!3 after March ist, Talk-in 146.52.
Tond S Aok Totsdo Mabile Radie Association, Box
£73 ioledo()H 43646,

RARS 1976 Annual Hamfast, Aprll 11. Eor details
write RARS Box 17124, Ralaigh NC 27609,

Qsl. Cards
TRAVEL-PAK QSL Kit — Send call and 2%¢; receive

your cali saimple it In return. Samco, Box 203,
Wynantskilt NY 12198,

FREE Samplas—Stamp appruiatcd. Samcards, 48
Monte Carlo Br., Pittsburgh PA 15234,

QSLﬁ samples 20¢. Fred Levden, W1NZIJ, 454 Practor
Ay, Revere MA 92181,

G5y 300 for $4.65, samples 20¢, WISKR, Ingleside
1L 6004],

QSLs “Brownie™ W3cJl, 3035A Lehlgh Allentown
PA, 18103, Samples with cutaloq i5c,

RNELUXE 135L3, samples 20, Petty, W2HAZ, P.O.
Hox 5237, Trenton NJ 08638,

LON'T huy QSL cards until you sea my freg samples.
£ast sarvice, economical prices. Little Print Shop, Box
9848, Austin TX 78766,

Qsls = “arlety, value, quallty, custom. Samples and
r:atalg}g 20¢. Alkanprint, Box 3494, Scottsdale A2

RUBBER itamps 32, 50 Im:ludes gnsuge, MNJ residants
add tax. Clinlon Hoar, W2UDQ, 32 Cumberland Ave.,
Verona NJ 07044,

als catalog. Samples 35c. Ritr Print Shop, %310
Detroit Ave., Cle\reland OH 44102,

PREAT!VE C;SL cards. Pnuonal nltentlon.
Imaginative new dasigns. Send 25¢, Raceive catalo
;ajmg;es. Wilking Printing, Box 787-1, Atascadero

COMPLETE 36 page Q5L catalogl 300 cuts, stuck and
ink sampies, Ten sample Q5Ls. 25¢c. Cornellson’s, 321
Warran 51, M. Babylen NY 11704,

gs&usslclSLs. samples 25, P.C, Box 11184, Pheenix AZ




QSL samples 35c, W9CL Press, 15525 Oak Road,
Carmel IN 45032,

PICTURE QSE cards of your shack, ate. from %our
photog aph or art work, 500 — §14,00, Jonn —
£79.25, Also_unusual non-pleture designs. Generous
sample Pack 35¢. Half pound of samples 65a, Raums’s,
4154 Fifth Street, Philadelphia PA 19140,

DISPLLAY and protect yvour QSIL's with 20 frame
plastic helders. Seven for $3.00, prepaid, TEPABCO,
Box 1987, Gallatin TN 37066,

QSL.  Cards - Something complately ditferent!
?;lgfcl,es: 25¢ WSBUTT; Box 1171C: Garland TX

QHLs Second to none. Same day service. Samples 50
cents, lncludeﬁyour call tor frae decal, Ray, K7HLHR,
Hox 331, Clearfield, Utah 84015.

QELE??? “America's Finest”!!! Samples 75, Deluxe
$1. Religious %0c., (Deductable), Sakkers, WBDED,
Box 218, Haolland M1 49423,

QS1*s, _Amateur Radio Commemorative Cup, Stain,
Plate, Belt Buckie, Ke; Chain, Ladies Pandant, free
catalog, Rusprint, Box 7575, Kansas Clty MO 68116,

QSL's, Send $.A.5.E. for samples, Uaigue Bicentennial
Samnples included. XL Print Shop, P.O, Box 54,
Lakeland Fi 33802,

3D QELs — Far more spectacular
Samples 25¢ {refundable). 3-D QSi.
Mass, 01057,

little more cost,
Cno., Monson 2,

Ganeral

CANADIAN Surplus Catalog and tlyers $1. Etcox
Elgctronics, Box 741, Montreal Canada H3C 2v 2.

CASH paid for your unused tubes and good ham and
commercial equipment, Sepnd list to Barry, W2LNI,
Barry Electronics, 512 Broadway, NY NY 10012,

CALL tofl-free (800) 327-7798. Ask for Bob Hoffman
{Javo Electronics Corp.) We buy all types of tubes,
Top prices paid for Varian, Eimaé, Amperex. Address:
412 27th Street, Orlande FL 33806. in Florida call
callect (305) 843-9551,

SPIDERS for boamless guads. Heliare welded
aluminum, Al's Antennas, 1339 South Washington
Street, Kennewick WA 993368

VERY In-ter-est-ing! Next 4 big issuas $1, *The Ham
Trader,” Sycamore {L 60178,

TRANSFORMERS rewound, Jess Price, WaCL), 507
Razhn, Orlando FL. 32808,

NMOVICES: Need help for General Ticket? Complete

recorded audio-visual theory Instructlon. Easy, no

glectronic  background necessary, Write for  free

i?;ogggtign. Amateur License, PO Box 6018, Norfolk
Q8.

MOBILE 1gnition Shielding gives more range, no noise,
nits and custom systems. (Literature, Estes
gngineerlng. 930 Marine Dr., Port dngeles WA 98362,

TELETYPEWRITER parts, manuals, supplies,
eguigrnent. Torpids. %.4.5.e. tor list, Typetronlcs, Box
8873, Ft. Lauderdale FL 33310, W4NYF, Buy parts,
late machines.

WANTED: An opportunity to_quote your ham needs.
37 years & ham gear dealer, Collins, Drake, Ten-Tec,
Swan, Kenwood, Tempo, Regency, lcom, Hy-Gain,
etc, irades, terms. Request catalod. Chuck, WBLICG,
Elecironic Distributors, 1960 Peck, Muskegon M
49441, {616) 726-3196,

AMSAT/QSCAR 6-7 slides, set of 5 — §1,25 Lift-Off
and Equipment. Proceeds AMSAT. K&PG X, P.O. Box
463, Pasadena CA 91102,

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

10 to 1006 — Y
Prices from $110 (300 - |

MOST
POPULAR

e P

EVER MADE!

REQUEST -

NEW CATALOG
of

TOWERS &
ANTENNAS

Midwest
Ham Headquarters

For Over 37 Years
HAMS! Write For
Free Catalog and Wholesale Pricas!

ELECTRONIC
DISTRIBUTORS, c.

1069 Peck, Muskegon, M| 49441
TEL: (616) 726-3198—TELEX: 22-8411

VALUABLE ANTENNA &
VHF HANDBOOKS

LOW-COST WIHE ANTENNAS hy wisal. .,
tnchudes ““nvoible’" utenings)

CUBICAL QUAD HANDBOOK by WhSAL, . ..., , .53 s
(Mini, regular and ‘monstor” Quads)

BEAM ANTENNA HANDBOOK by ‘WasAl, |, 5495
1 All abour Yags, 6= meters)
NEW VHF HANDBOOK by SMOEGQ & WESAL, ... 55,55

B, antencas, 12X, equipment)

Al leading destlers, or direct (please ady 25¢ postage;
Cuonn_residents add tax)

RADIO PUBLICATIONS, Inc., Box 149, Willon, CT 06897

BUILD your own radlo desk/consale cabinet. Design
drawings, photographs, $4.75, Bill Marris, WASRSC,
P.O, Box 411 Lubhock TX 79408,

TORQINDS — 34 and B8 mHy § — $3.00 P.P, M. L.
Buchanan, P.O. Box 74, Saquel CA 95073,

WANTED: Any type of parts for the R.3%04A, WeME,
4178 Chasin Street, Oceanside CA 92054,

TELETYPE E_?1u_ipment for beginners and experienced
operators,  RTTY rmachines, parts and  supplies.
Beginners spoecial: Model 15 inter and THS-TG
demodulator $125.00, Atlantic Surpius
3730 Nautilus Ave., Brooklyn NY [1224,
372-0349,

SIGNAL/ONE Rapairs, Mandelker {415) 548-1889,

Sales Co.,
Tel: {212)

ATTENTION DXers

We will forward your QSLs to DX stations
for 8¢ each or 20 per dollar. Just send
along your QSLs and the payment. For
more information write to:

WIKT QSL SERVICE
RD 1, Box 66, Malvern, Pa. 19355 USA

DATA SHEETS
FREE WITH EVERY \TEM.
< G or FET'S WITH -
35 & $10 ORDERS.*
* MONEY-BACK GUARMNTEL
» 24-HOUR SHIPMENT
* ALL TESTEE: AND GUARANTEED
TRANSISTORS INPN)

2K918 YYPE RF Amp & Oscillatar to & GHe 3/81.0m
INIBGATYPE RF Amp & Gsc to 1 GHzipl ZN91E) 5/51.00
2NJISES TYPE Gen. Pumose Gan [TQ-921105) 4/81.00
ZR3641 TYPE AF & GP Amp & Swto 500 mA & J0MHz H51.0%
2N 3366 T YPE #F Power Amp 1.5 W & 450 MHx $1.50
2N3903 TYPE GP Amp & Sw ta 102 mA and 30 MHz 5/$1.00
2W3904 TYPE GP Amp & Sw ta 103 mA hFg 100 5151.00
2N3919 TYPE RF Powar Amp 1026 W © 3.30 MHz £1.08
FNAZTA TYRE Ultea-High Spasd Switch 12 ns %/%1.00
ZN9108 TYPE RF Pawer Amp 2 W & 450, 1W @ 1 GHz $2 50
MPSH515 TYPE High-Gaie Amplitier hEE 260 us1og
Assort. NFN GP TYPES, a.g. 2N369¢, 2N3903, nte. 115 $2.00
2N3638 TYPE (PNP} GF Amp & Sw to 300 mA 5/%1.00
2NI906 TYPE (PNP! GP Amp & Sw to 3D MH2 %$1.00
ZN4249 TVPE (PNP] Low-Noie Amp 124 to 54mA 4/$1.00
FET'R:
R-CHAKNEL (LOW-NOESE)
2N4091 TYPE RF Amp & Switch (¥0-18/106) 3/$1.00
2NA416 TYPE RF Amplifier 1o 450 MHz (T0-X2) /51,00
2N5163 TYPE Gen. Purpose Amp & Sw (T0-10§) 37%1.00
2N5436 TYPE RF Amp to 450 Miz (plastic ZR4HEB) H%1.00
EJU0 TYRE Low-Cost Auitio Amplifier 44100
ITEABRE TYPE Ultra-Low Neise Audia Amp Hs1m
TU574 TYPE High-Speed Switch ADi¢ st.08
Assorr. AF & GP FET's, ng. 2N5163, MPF102, etc. {81 $2.00
P.CHANNEL:
2ZN4J60 TYPE Gen, Parpnsa Amp & Sw (TD-106) 18500
£175 T YPE High-Speed Swiich 12602 (T0-1061 1441.00
JANUARY SPECIALS:
22222 NPN TRANSISTOR GP Amp & Switch B/51.00
ZN2907 PNP TRANSISTOR GP Amp & Swich B$1.00
INI553 RE Pawer Amp 5 W ® 150 MHz, ? W & 5D MHz $2.00
E101 N-CHANNEL FET Low Current_ Low Vp Amp/Sw 1$1,00
MPF 02 N-CHANNEL FET RF Amp-200 MHz L0
556 DUAL 555 YIMEH 1 ;sec 1o 1 hoor (DIP) $1.00
123 VOLT. REGULATOR 3-30 ¥ @ 1-209 mA {bIP/TD-5) 2i81.00
141 0p Amp, Freq. Comp,, LM 741, zAT41, ate. MINL-DIP) aM%1.00
AMOFET Dp Amp, e NESIG and pA 740 (TD .5} 3240
#AT405 VOLTAGE REGULATOR 5 v @ 1 A [TT-220) 5124
3038 WAVEFORM GENERATOR v Wave wickis 32.550
1N4001 RECTIFIER 50 ¥ PIV, 1A 15/51.00
1N4154 DIDDE 30 V/10mA-1N814 except 30 v 25/$1.00
BR1BRIDGE RECTIFIER 50 V PIV, 500 ma (DIP) 35100
MM5314 HGITAL CLOCK CHIP-With Specs/Schematies. $4.95
LINEAR ICTs:
303 Miczo-Pawer Op Amp (TDS/MINI.DIP} $1.00
09K Voltage Regulatar 5 W @ 1 & {T01-3) $1.25
324 Quad 751 Og Amp, Compensated {DIP} $1.50
3407 Valt, Rey,-1 Amp-Specity 6.6, 12,15 ar 24 Vew/ckis SL7%
380 25 Watt Audio Amplitier 34 dB (BIP) $1.20
BES Timer 1 225 to 1 hv. NEG5S, LMS5S, atc. {MINE DiP) ]
709 Popular Op Amp {DIP/T0-6) 5.0
739 Dual Low-Noize Audio Praamp/0 p Amp (D1P) $1.00
1458 Bisal 141 D p Amp (MIKI-DIP) $ 65
741 Freq. Cansp. Op Amp {DIP/TD-5) 38100

DIDDES:
ZENEAS-Specdy Voltage 3.3, 3.9,4.3, 5.1, 6.8,9.2
9.1, 10, 12,15, 18, 15, 20, 32, 24, 27,0r 33V (*10m%)

H00mW £/$1.0D
1Want 3/$1.00

EN814 or IN4T4E TYPE General Purpose 109V/10mA 15/51.00
1N3393 TYPE RECTIFIER Stus Mount 400 V/12 A 31.00
D4 VARAGTOR 550 W Outpun @ 30-250 MHz 7-70 pF s6.00
F7VARACTOHA 1-3 W Quzput @ 100-500 MHz, 5-30 pf $1.00

FMAIL NOWT FREE DATa SHEETS wpphed with suary stem from thig nd
FREE ON REQUEST—741 Op Arp with every aider of 85 or more— /89 Qual
Op Ape o two E100 £ET's with svery erdor of %10 or mare, pottmarked
prior to 4130176, One tree (tem per arder,

ORBGEH TODAY - All itams subiogt 10 prior safe and prices suhject to changy
withaui natice, All items are new surplus potts= 100% Hinehonally tegtad
WRITE FOR FREE CATALOG #7510 nitering own 350 semiconductors car-
Gerd in stack Sendd 13¢ stamp,

TERMS: Sand check ar maorey mder HLLS, fundst with order. We pay 15t Clpss
postaga to L8, Canada and Mesxo $1 U0 handling charge on anders undey
B0 Gakt resilents acdd B3 sales tax Foreign erders add postane. COU erders—
el $1.00 sorviee change.

ADVA ...

80X 4181 BF, WOODSIDE, CA 24062
Tel. (415) 8510455

1COM and Swan, Also 2 meter am‘?s andg antennas.
WRNGS, Bob Smith Electronics, 1226 Sth Ave. Naorth,
Fort Dodge lowa 50501, (515) 576-3386.

PC BOARD negatives made photographically from
YOour or magazine's artwork, Naw obtain projessional
' Kly, simply, 4X5 $3.00 or $SASE for

139 Agache Road Richmond VA
23235, (BDA] 272-840.

WANTED: Heathklt HA-14 Kompact Kilowatt Linear
with/without power supplys, Plaase state condition
and prige in first letter. Selman, 212-10 &5th Aveniye,
Hollis Ny 11427,

FREE Llterature Catalog; Theory, Practice; Littieton
f—_!pbhy Circuits. Box 453, Littteton Mass,, 01460,

HAM Radlo Repair. Expert repair and allgnment in
our pew Lab. Prompt, reasonable, “Grid"™ Gridley,
W4GI0, 1424 Malec Circle, Sarasota, Florlda 33581,

MOTOROLA HT220, HT200, Pageboy, and other
popular 2M FM transceiver {Standard, Regency, etc.}
service and modifications perfarmed at reasonabie
rates, Hatfleld, WAAFRYV (804) 272-8403,

$B-104 OWNERS Club — Newsletters, Builders
Guides, Modification {nformation and other services
on current Heathkit Amateur Equipments, Send SASE
for details to Chuck Harrison, RD 2 Box 1, Narth
Stonington CT 063459,

CASH tor wurking
heast price. Milter,

ear, State price and

or repairable
T. Wayne IN 48807,

05 Hoxbury,

CETARLISHED tHaa
FNOLUSTRIAL ELECTRONIC COMPONENTS -

) Bag. =] ‘
4 TEL (918) B43-333

) NOW READY WITH THE LATEST YAESU EQUIPMENT {

{ TO SERVE THE NORTHEAST AREA

: FT-101E $749.00 FT-101EE  $649.00 FT-210 $629.00

1 FL-21008  $359.00 FT-401B $599.00 FR-101D $659.00
} FR-101S  $49%.00 Fi.-101 $554.00 YC-355D0 $289.00 1
¢ 200R $445.00 FT-B208 $449.00 FT-224 $249,00 :
} Mastercharge BankAmericard

) or in store financing available on purchases over $50.00 ;1

1854191 WEST MAIN STREET - P. O BOX 38 - AMSTERDAM. N.Y. 12010 4

RADIO SUPPRLY, INC. §

TE‘LE.VlSION * RADIQ - AMATEUR EQLIPMENT
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PALMER INDUSTRIES
INTRODUCES THE

52' TRISTAO
SUPER MINI-MAST...

featuring an exclusive three-section,
crank-up, self-supporting 52’ mast with
automatic brake winch. Constructed of
telescoping 20 foot sections of high-
strength steel tubing, designed to with-
stand winds of 50 to 60 MPH when fully
extended or higher winds when partially
retracted.

Only the Tristao Mini-Mast features as an
exclusive option, a rotating base assembly
— which adds an additional 212’ to height
of the mast. Rotor may be mounted at
ground level for easy operation.

We offer a complete assoriment of acces-
sory bases and raising fixtures for the
Mini-Mast.

AVAILABLE FOR IMMEDIATE
SHIPMENT

40' MODEL ALSO IN STOCK

Call or Write for FREE Catalog and Price List

TRISTAO TOWER
DIVISION

Palmer industries, Inc., Dept. QST
415 East 5th Street
P.0. Box 115

. Hanford, California 93230

: (209) 582-9016

J‘T‘H

Catt w..

We are Mdd(; fo dervwe gou - e improved receiver sensitivity

gg%:rder now

INNER CONDUCTOR
R canps and save

Ff3aM DIELEC
aut. 1D ALUMINUM

" FOR AMATEUR USE
50 OHM JACKETED HARDLINE
» very low loss

.45 DB to 50 MHZ

WIRE CONCEPTS INC. .80 DB to 146 MHZ

®001-227-1751 #2008 10 1296 Mz

198 Passaic Ave., » longer life
Fairfield, N.J. 07006 SALE .39¢ per foot

UPGRADE Your Ham Tlcket Mow! Llse Posi-Check —
original, expertly devised, multiple c¢holca quastions
and diagrams covering all areas tested over In FCO
exams. 1BM sheets tor salf testing. Reyed answars with
explanations. New postal rates require new pricss.
Hovice Class now 33.50; General Ciass {Inciuding
latest rules and regulations), $5.30; Advancad Class,
$4,90; Extra Class, $5.15. Postage prepaid ULs. A, Hrst
rjass only, Also newly revisad Radintelephone Third
Class, Elemenis 1, 2 and 9, now $10.15, Send check or
money arder to POSI-CHECHK, P.O. Box 3564,
iUrbandal Station, Des Molnes |4

STRANDERD stainless steel antsnna and guy wire our
;?‘efiagty‘ Wilcox Electronics, Box 1331, 5.L.L., Utah

SEE-34 solid-state 30-15 built-in AC-12V sulg‘nll(v with
calibrator $225% SBE-2 codaptor $25 WHAC 3105
silver Rock Ave,, Dayton OH 45414, (513) 890-6874.

HAM Buy Linas sand nanﬁt and address for literature.
lacopelll 1720 77 5%, Brookiyn NY 11214,

WANTED: Heathklt HR20. Montear call collect {401)
346-5158,

WE buy elestron I:u'bas, diodes, transistors, Inte ra:ﬂed
wircuits, semicandugtars, Astra) Elactronics, 150 Mitler
Strest — Efizabeth NJ 07207, (201) 354-2420,

TEFLON Stock, WOTFY Frank Wirt. Alpha IL 61413,

WANTED: SP-600-JX, SG-3/U, AN/UIRM-25,
TS-SB8AM) TH-173/), TS-1TAR/L TH-F23/1), Please
tive your lawest ?rlce. Jdohn Waskowitz 35-30 73rd &t
Flushing NY 11372,

00 you need tubes for vour rig? Call Bl Salsrng —
W2ONY [201]) 279-7500 -~ 9% p.m, or write 481 Getty
Avenue, Faterson NJ 07503,

DESOLDERING aids and hand tools. R, L. Svphers
Agsuciates - Box HR3 Dapt, G, Bensenville 1L 60106,

MANUALS tor ham gear batara 1967, Large SASE for
gut:te on specific manuals, WK, Hobby industry,
0x Qasd, Counci Blutfs 1A 81501,

NOVICE General and Code Courses are available at
the Harrison, New Yark School wof <ontinulng
Edugation. 10 two hour SsSIONs Gne Bvening a waek,
Contact George Buchanan WB2FVX {9214) 761-4183.

AMATEUR Radio vasation peradise! Work and ba DX
irom the lush and plush island of Saint Lucia. Family
vacations and Dx-peditions. We have the rtigs and
antennas all set up for you. Far reservatiohs and
intormation rcontact: Planters Inn, ®Halcorn Habbs
Mg-?lj.?g. Castries Saint Lucia British West indles, Tel

HEATHKITS: i've gut two, ona's for sale, Mint
SEL04, latest factory rnods, receiver sensitivity hettar
than specs, with gower supply, speaker, CW filter,
$865. Mint 58230 amplifier, $340. 4l far $1100.
Lised tew hotri. Wil consider partial trade. You ship,
Waters, (%16) 541-9.3%5 svenings, weekends,

TELETYPE Model 28: 28RO bases, £35. 3/$100. New
Ribbans, $i.50. Typeboxes ng COMM or Fractlons)
$25. ¢a. ASR base for LXD TD, 326, Rase = L.XDO
Stand-alons, $30. M28 cabinets, gears, Jearshifts,
reparts 1 'S, kevboards, terminal units, paper, tapa,
ASR's KSE's, Send s.a.se L. Ptleger, 532 W. {wison
St., Madison Wi 53703,

COMING Saon; Mew Greene eanter insulator BALUN
. . & vears in development , . requests for brochure will
be Hoenored, when printed. Greena # Pilgrim Dr.,
Bedford NH 03102,

SELL.: Heath Phone Patch MD15, new, unassembled.
£330, W2REC,

FOR SALE: KWM-2, 516F2, 312 B-4 all late Rd

£ mblam, $B 220 NMew, Drake match box new in box,

HyGain 18 HT, TriEx HE 271 w; remota control, TA

36 w/40 mir conversion, New Ham Ll Rotator, 100 Ft

Andrews 7/8 teflon coated 5% ohm cabla SASE for

ericas and details. Varnay, 12 Grove 5t, E. Rachaester
H 03867, After 5PM (603) 332-7321.

WANTED: [2) ANJURM 25 ELE F Signal geanerators
'tm'j IAIRRL Labaratory. 2% Main $t., Newington T
(57 .

FOR SALE: X 103-A $150. HT 32-A 3200, DA 23
preamp $20, A1 in mint condition, Alse 1KW 4.811s
amp home-brew, Willlam_Luhrs 15 Louis £ircle, Red
Barik, NJ QF701. Phone (201) 747-4322,

REPEATER, all late Motorola in BR cabinet; 100
watts on 52525 with separate receivers on 52.76,
44 8%, 52525 programmabla identifler, telephone
intertace, decoder, such mors. 20 Matorola BR base
station: .70y, 76; ,94 RCV with repsat audip and cor; &
channel transmit; UHF 443.0 also. i0M/6M RCA
amplitier; 330 watts output; built-in supplies and coax
switching., Odfers pleass; wiil ship. RATXK/6 120
Rountain Ave, Asuburn CA 95603, (¥i6) 885-0226,

NEW - HW101l, KHP23A, 5B&0D0, HDPRLA,

IM28-VTVM, all factory-tunaed, & Realistic DX-150A,

a{}% glztdlmean #, Terry, 216 5. Prospect, Burlington
T 0 .

EVERYTHING Goes! paris, mags, % A.5.L. brings list.
I&%ﬁf{;c’:‘;\nuerson. 201 Arnold Ave,, Vest Babylon,

WANTED: THS3, Prefar jocal dual. WIVAHM, il
vvanderbelt, Acion MA 01720,

SELLING $7-6 TU with AK-1 and manuals. {sed 20
hours =  axcellent condition, Asking  S2eh,
Hammarlund SPE&00-JX  recaiver (54-5 MHE),
speaker and manuzl. Good condition. Asking $278.
Dave WALIKN, B4h Long Cove Road, Gales Farry €T
06335 or {203)464-0225 evenings,

SELL: ML-11 meter xcur, -8 xtis — 7 alement beam.
$190. Dr. Crosby Chatham, Mass, 02633 432-1 187,

COLLIMNS KWM-2 W/AC supply $600; 5SB-20) kw
$150; HA-6 meter tx/r¥ converter $105; Robot $8TV
5?’;?3‘5 weYeD, 2934 Verde Vista, Santa Barbara CA
=g A

NOVICE 50 watt transmitter ;I\d t;ﬁ trlnsistof
recajver $60, No shipping, WaKQB 712 adiz Road,
Venice FI- 33595,



SALE: <Comcraftt L£TR-144 2 metler f\m[Fm
transceiver-$225 or trade tor Rohot S4TYV 704
monttor. WB6ZTN Don Harnes 8092 Salter Ave.,
Huntington Beach CA 52647, (714) 847-3875.

7HA1 Recelver. Mint $125. 2 new Eimac 3-400Z tubes
$44, Pr, Trade one new 34002 iube for cw filter for

7544, § position switches for linears. Handle kw plus. - [

$6. PP, 4B, Good used 41000 tube $25, PO, 48, Bill
oolller Rodte 4, Hox 119-A1, Jonesville VA 24063,

DRAKE R-4C T-4XT MS-4 AC-4, Bix months okl
$875, Bill Willlams, WBSQLN Box 365, owa Park TxX
f6262. (817) 592-5316.

MAMUALS needed  for TT321A/UX  facsimilie
teansceiver, lnous FLIFM-2 transcelver, Link _1905-2h
receiver, RBME DB-20 (mllltary CME-50063)
praselector to copy or purchase. R. Dillman, 435 Utah
‘Strear Mo, ¢ 5an Francisco CA 94110,

(‘t'!LLINS KWM2 Ser. 13565 with pwr supply g5 spkr
$700 Line new, used little, No marks or scratches,
Never mohile, ). B ghs, 131 Nugent Street, Mew Hyde
Park LI NY 11040,

MURCH UT 2090 Ultimate transmatch/SWR meter
,? ?g_.?t_ﬁgﬁqm 1330 Curtis Berkeley CA 94702, (415}
Wi B .

TGOM = 228 Ser, 3452 used 5 hrs; 18 xtals, mobile
ant. $Z?'> K1BXLU.

HOOSIER Elactronics — Your ham headguarters in
the heart of the Midwest, Factory-authorized deajers
for Kenwood, Colling, Drake, [COM, Ten-Tec,
Reqgency, Allas, Temoo Swan Midland, Alpha,
Standard, Genave, Hy-Gain,  CushCraft,  Mosley,
Antenna Speclalists, Cuttis COE, and othefs. For the
hest deal around on HF or VEF ge gear, see ts first or see
us last, but see us before you buy! Write or call today
1or aur low guote and become one of our many happy
and satistied customers. Hoosiar Electronics, P.O. Box
’0{11 Terre Haute [N 47302, {#12) 238-1456,

H)R SALE - HROSTAL, power supply, speaker,
1bc,d et cnils = positively mlnt, newly aligned,
waorking perfectly. Alsa HRASRAL, speaker,a,b,c,d
cnlis, [ gnwer supply also mint ami operating, Two
Pytra HRO5 coils, Make raatistic ofter tor either or all.
MNo separate coli sales. WG Wells {hapin Box 176,
Kingsley Ml 49649,

SELL new AML178- GRC Multiplwr & Asnp.
A00°600MMZ, S50, FORB, nted: Johnson rotary
ingductor, 28uH (229.2013) Turns counter, Reasonable?
}?7?"4?'5' ¥ Circle Rd. Millersvijle PA 17553, {717)

FOR SALE -~ Four R33A' 320, each. Factory
matched pair 6LES’S brand new, 310. As npew
uasi-L.ogarithmic Speech Processor by New Engiand
Ergineertng, instalts in mike line, any rig $40. Shipped
prepaid, send MO. W2DAP, 4 Brookfield LN,,
Centereach NY 11720,

SALE: Heathkit IM25 Solid State VOM $65. IG1S8
Salid State Sing Hquare Wave Generator $75, 1P27
Regulated Eowsy f:-uppl 0 50 Volts O-1.5 Amps $64,
1102 ('i'irlllosconﬂ #! B1100 Fraguency Counter
0 MHZ $100. GR HF Police Monitor 45, HMN31
Cantenna $10, AII above in as new condition with
wianuals, also, brand new Eico Grid ©ip Meter $40,
WAVMM P O Box 3%2, Ormond Beach FL 32074,

NATIONAL NCX-3 modifled for 6146 tinals, ALS
documented, racently aligned. $120. Also Maodel 14
Typing Repeﬂ 550, odel 14 Tes Dee, $50.
WALQZLZE 5% Washinglon St, Annisquam MA 01930,
(617} 283750

WANTEDR: Lowband plug-fn cnil from WWIl BC-610
H‘.?rlfgqsl;lfr. WRCVLY 7222 W Hayshore, Traverse City

SELL: Heath %8301, ow filter, spesaker %225,
Homebraw QRP Mmir, Ten Tec 200 VFO 375
%gm?}:ss Elave Pearson, Manson, 10 50563, (717)

LIKE Mew, hardly wused. 58104 with xtal Tilter.
‘;peaker with AC power supply. 58644 remote VPO
%935, New, used one hour HW202 with tone hurst and

J-\ owar supply. HA20? pwr. amp. 3750, K4TM,
200 Sedgewmk or Lynchburg VA 24503,

WANTED: HA-S5 YWFQ, mint gondition anly! —
WHEGS.
FOR Quick Sale — KWM-2 Collins transceivar with
Heathkit SB-200, 1200-watt lineay (wired by 2
professional). KWM-2 eguipped with expensive factohy
installed Collins noise blanker. Combination purchased
new, used 1ess than 109 bours, Both (n mint condition
c!'nerfer:t, it any qguestions write, Combined price
i? 9, WEROH — Box 82209, Lincoin NE ihB'i()

SELL: Swan 55-210 $475 New Cong. .M, Juhnson
1|:|‘i:| 5 Penn Ave,, Binoomington MN 55431,

. New HWIA6 HG10B HM102Z needs auqnment
52Ftariger } $80. [ean Cowden, R1, Macan MO

1s Knlgm rr-zua 2m transcelvet 570 — I‘.m%ht
Y107, Pmoangd om VFO $15, Poly-comm é
Transceiver $50, Paui Gruseitner 2143 ‘iol.lih 52 Place,
Milwaukee Wi 53219,

SELL: Bean 500; 117XE; 410VFO; No. 22 :ransceiue
swifch — like new; new finals, Lab tchecked $4
KR2SY (212) 249-5142,

.VANTED RME 4350 rovt. wmklng condition also
344 keyer with tapes. WENPC, C.D. Ehinger, Bax
37, Blankey K5 66223, 1913) 681—244»

!")FH-\KE TRE for sale, six meters, ali crystals, 558,
©W, AN, SC4, noise blanker, built in speaker, plus
iunnenbsrq SIX e, Long John beam, ali mint, prefer
sick wp my QT H. Butiper, PO, Box 405 (zunlderland,
¥ 12084, (518) 456-2 959,

Hw=-202 with GLB, 13ke tilter and pre-amp. Five
srystal frequencies. $410, { ship, WAzZBDP.

f\HGONAUT %200, old radio tubes, schemtaics,
Wetzel, Box 331, Gun Club Rd., Coopersburg PA

SELL: Mosley 2-8l 3-band %uad $140, no shipping,
“aul, WBeBON ( 13) 475-3780 (nites only).

The HAL DKB-2010 keyboard does double duty.

For the price of an ordinary keyboard, you can send
both TTY and CW. At the flick of a switch, send TTY at all
standard data rates, or perfect CW at 8—60 wpm. You get
complete alphanumeric and punctuation keys, a “DE--call
fetters” key, even a “"QUICK BROWN FOX...” diagnostic key
for TTY. In both modes, you have a three —character buifer
for bursting ahead (larger buffers available), and in the CW
mode you can adjust the dot-to-space (weight) ratio to your
liking.

gLike all HAL products, the DKB-2010 is built to commer-
cial standards—yet this solid-state unit is available at a price
you'll appreciate. It's like geiting two keyboards for the price
of one.

For all the details, write today. We'll answer you on the
double.

HAL Communications Corp., Box 365, 807 E. Green St.
tIrbana, lllinois 61801 » Telephone: (217} 367-7373

QST You have an investment in

your capies of QST. Protect
' this investment with sturdy
PROTECTOR. QST binders.
Binder tor QST prior to
January, 1876: $5.00. Binder
for QST beginning with the
January, 1976 issue: $6.00.

Available in the U.8. Pos-
sassions and Canada.

AMERICAN RADIO
RELAY LEAGUE
205 Main Street
Newington, CT 06111
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with TELREX Professionally Engineered

“BALANCED-PATTERN" “PERFECT-MATCH” “BEAMED-POWER”

R S e N QR o
ntenna Jystems ;1oi Rre-
S @
. , i it )
I The design, craftsmanship and s "’:"3*{\%
technical excellence of Telrex — o

Communication Antennas. N
have made them the standard of
comparison throughout the world!
il Every Telrex antenna model is

| engineered, precision machined, ;
tuned and malched, then calibrated
for easy and correct assembly at
vour site for repetition of our
specifications without ‘cut and
try’ and endless experimentation.

u;l!.' g pen? =.
Nier

Phone: 201-775-7252
Also: Rotator-Selsyn-Indicator :

SELL:Meath d0-meter monoband transceiver: Model
HW22A-tactory  wwed. tastod and  calibrated
{demonstration unit] purchased from Heath 10/01/75.
Hustler 40 meter mobile resonator included: Firm
price $170, Aaren Feitman (WAZAKE} 1349 E. 85th,
Street, Brooklyn NY 112386,

WANTED: Rohn 25/45 tower Will take dowr, W1 or
W2 call areas. C. Carroll (203) 234-4603.

STEAL — Mint 5B-303 revr with CW fitter, manuaf for
295, First certified check. Dave Franch WBEQVX,
175  Friendship DD, New Concord OH 23762,
{614)826-7130 after 5,

LAFAVYETTE HA BOOB &£-80 metars AMCW/SSE
Receiver Warranty, original carton, 150 list, sell for
580. Wayne DeForgs, Box 9, HydePark VT 05655,

WANTED — Millan Transmatch No, 92200 Model or
Drake MN2000 antenna match netwerk. 1, Rosen
2114 Biscayne Lr., Winter Pk, FL 32789,

WANTED: Scott communication recaiver, Sjso miv
McMyrtle silver receivers, Private cnllector. harles
Schwartz 3015 W, 40th, Davenport 14 52806,

FOR SALE: General coverage NC-183D, V.G., 5260,
(.‘.lea? 99er, $40, Wm, Wentzel, WiGWA, Box 262,
Parkiomerivilie P4 18074,

WANTED: HW32 good condition, locat if
WIGFB 85 Keeley Aue, New Britain, PA 189

TEN TEC PM3-A with emplt accs $125, SHE-33 §150,
Raytrack Autolevel $75, 2mir RGCALD $120, Misc.
WEBGYS, £34 Blenheim Rd., Cojumbus OH 43214,

COLLING i3682 Moise Blapker and NTN Noise
blanker antenna, Make offer, WIHEZ ? Rirk,
Springvale ME 04083,

gf“lbl;

SELL: Devry home study iourse in slectranics, 100
vumplete lessons. $40; DaVry 5 inch oscilloscope $35;
Eico 324 SFL?M' generator 150 KHz to 11 MMz $25;
Revare Hi-Fi tape recorder model T1100, cost $150,
sedl-for $50; professional lineman's safety balt §7.50,
No reasonable otier yefused. Robinson, BS309
Somerset, Maparville, IL 61540, Tel {312) 357-0151.

WANTED: Hammariund HC-10- advise price and
condition, tel Dilbeck, 1523 — 18th Avanus, San

Francisco CA 94122,

WANTED: to purchase locally In Southern Callfornia.
HRQO-GG 0 top conditton, E. F. Coune, 122 Bob %t.,
Monzovia CA 91016. Fel {213] 359-725%,

FORCGED Sale for new eguipment. National N.C. 183
with Lakeshore signal- splitier. |-vico xmlitter modal
6500, 50 watt, Lo thru 160, bullt in VFD, or crystal,

0 tor rec, $45 for xmitter, ot best offer, WNBLIGQK
Sault Ste, Marie Mi 49733,

Systems, ]nVEI’ted-V-Kitsr :/'&illnrl'l;l;llum;\'\‘
i Ir i — 5
Baluns,” 12-Conductor Control Cable ' m’ re "

SEEURY PARK, NEW (ERSEY 07112 SR

\—
g

o

Synthesize Any FM Rig . . .
With A GLB Channelizer!

» Easily changed from rig to rig

EVER TRY A QSL SERVICE?

» Fastest lock-up * Several op- ggsllzg 22{;%?,:1%;%*
tions available » 5 PPM stability TUCSON. ARIZONA 85730

* Universal switching ¢ Designed
for mobile environment « 420-450

For only 5¢ each, | will forward your
U.S. and DX QSL cards. Tnx es 73, Larry.

MHZ version available

144-147.99 MHZ Modei 4008
$134.95 Kit—$194.95 Wired & Tested

WRITE FOR BROCHURE
Available By Direct Mail Only

GLB ELECTRONICS @&

60 AUTUMNWOOD DRIVE —BUFFALQ, N.Y. 14227

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS
FARTS & PIECES FOR SCHOOLS, SHUPS. HAMS & HOBBYISTS

SEND FOR OUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALDG. KOW!

STAR-TRONICS

Box 17127, Portland, Ore. 97217

Complete text for home study or classroom
use. The twenty-six chapters include such
topics as the electric charge, enargy in electric
and magnetic fields, reactance, impedance,
resonant circuits, filters, transmission lines,
vacuum tubes, semicenductors, fundamentals
of amplification, feedback, and amplifier cir-
cuits. Cluestions and problems at the end of
gach chapter {est the reader's comprehension
af the chapter material. Answers are presentad
in the back of the book,

FAMPHYLE TR
A S

TIET 2
POMAIGALTIE
il g

L]
PLNELE GRAMMER

Fifth Edition $3.00 Posipaid

The American Radio Relay League
Newingion, Connecticuf 06111

128 NI5T=

WANTED; Collins. CW591-A Single sida band
canverter to use on Colling $14-4 or R390-A. W, Pieica
R.0. 1, Elverson PA 19520,

RTTY -~ Model 19 set up; Including Page Printer, TD,
re perforator, table, paper, power_supply — works
goud $150, Mike Altrad WNGCIK PO, Box 15362 San
DOtego CA 92115, Eves, phone (714) 287-9584,

pELL: RCA CMCT-30 2 metar KM XCVR w/ispecs,
Hamebrew TV wiafsk, relay racks, magnecord tape
a}avback deck 1% reels No, BIBCK rack mount,

ARDGL, 322 @roughton Ave, Bisomfield NJ 07003,

FOR SALE: Colilns 312-8-5 station
contral-speaker-phone pateh-VEQ, MNew, naver usad.
Cost $635. Make an offer. K8JGS. 3020 ke $t.,
Walamazoo, M1 42008, Phone (616) 345080},

SSBACW/RTTY statlon: Heath HX-1d, RX.1 and TR
switch, 1 good condition, %320, Hick Bourgagis,
WASEVH, Box 2746, Lafavette LA 70501,
HW-7 transceiver with earphones - $55, HMD-1410
etectronic kayer, mint, — $65_ All cables & books.
oo shig, WASJIUL, 1824 N. Crayeroft, Tucson AL
#5712, (602) 296-2755,

NEW tustler mogile foldover mast, KW coils 15, 20
maters, fender mount — $30; %ea geus — 515, Jea
B11A ~3$10.; Heath GD 1A grid dipper — $15.: Waters
compreamnmp 359 -~ 315 81 Balun — $5.: Haath

MI02 — $30.1 Hy(Eain 2038 (Mouston pickup) —
$50: KEMWZ Box 16099, F1T Worth T X 76133,

“DON and Bob*! new guaranteed buys, CUE HAM-2
117.00; Beldan 3448 rotor cabla 13¢/th; CD24 89.95;
Hggaln THEDXX 192.00; Moslay classic 33 179.00;
18HT Hytnwer, 208.00; KLM 20M, 40M

i ., Belden 8214 RGRFOAM coax 23c/ft;
B3 19c/1t; RGOZE/ 10c/; coming; Telstar
L6500 watt digital wattmeterﬁsg,gf;' CDE 001/10KV

doorknob  cap  1.95%;  22GA/STED | Phosbronze
2.50/L0001; guote 15520, Atlas ZL0X. Midland
13505 ZMFM-30W 250.00; wrile needs on itams not

listed, Callins, Prices FORB Houston, Good until FER
. Madison Electronics, 1508 McKinney, Houston TX
7002, (712)224.2608, Nite {713) 4975683,

WANT pre-192% pMarconi, DeForest, Grebe or similar
radio gear or parts, Spark gear, loose couplers, crystal
sets, Alsa Atwater Kent breadboards and breadboard
parts. Advise condition and price, Mike White, 118
Countryview Drive, Naperviile L 60540, )

COLLINS CP1 rystal packase tor complete
frequency coverags with 7455-3C or KWM-2A, $204),
Caolling FAS5FA-4U 4.0 kHr AW filter tor 755-38/C,
$50. Jim Jorgensen, 5319 Blodgett Ave., Downers
Erove |, 80515, (312) 862- 4704,

WANTED: tsed HEOG 500 and L., 18, H. Mills
WASECE/S. Ba67-1 Large %% FT Hood TK reha4,
{817) 5325249,

QLL Radio magazinas, Radio Broadecast, Popular
Radio, Electronics Engr., Electrical Communication
Bell Lab Record, Qs T, ®73" write, Jacques Kurtz, 647
East 23 5t., Brooklyn NY 11210,

WANTED: HA-14 and HP-14, WBSF X1,

SELL of trade Motarnla HT 200 Motorola pagm boy
and chargars. ST-& terminal unit. Heath gl
#denitor scope Heath Laboratary scope model 10-12
Hickok calor bar dot generator, Haath B channel R/C
two receivers & servos two tregliencies. KIMWA, 609
Henrietta, Gilespie 1L 62033, {2171 839-4481,




HAMMARLUND SP-600 W/cabinet $225, . L,ﬂm kin
1058 frequency mater with UMHF adapter %175,
‘Regancy DR-200 Hi-Uo Monitoradio $75, Hallicratters
SX-122A $250. All in excellent condition, P, Darby,
WASBELY, 608 Nursery Ave,, Mstairle LA 70005,

WANTED:!SP 600-JX J AN/URM-25,
TS-5888/0 TS-173/, T$a1743; Ts-723/0, Please
glve vour lowest price. John Waskowitz 35-30 73rd St.

Flushing NY 11372,

SELL: Hallicrafters SSB/CW Transcelver model FPM
300 MKII w/microphone 3400 Brand new - never
been used - Lost interest In ham Donna Davls, 312
Cataract, Waterloo 1A 50702, (319) 232-6679,

WARNTED: Swan mobile anterina modal 53. Must be In
excallent condition, Quote price to L. K, Barnstt;
WB4RFZ, P.0. Box 364; Dacatur AL 35601.

WANTED: Hy-Gain Model 400 Roto-Brake Antenna
Rotators. Tower-mounted rotating units only or with
contrnl boxes, State condition, price, and shlgping
ter| M. HKoss, WBEBPG, 4606 Thornleigh Drive,
Indlanapolls, IN 46226..

FOR SALE: Swan 280 $175., Colllns mabile power
supply $40,, Dycom 40 watfs out 10 watts in
two-meter mobile amplifler $40,, HW 12 and 32 wlth

;OWBI‘ supplles $£100, sach. W3VDA, P. O.
133 Harrisburg PA 17108,

sC-221 Fraq]uency m;tter, e;rxstra crystal, earphones and
hp,

$10. Monarch MT 200 VOM, $7,.50, TV 2 tube tester,
very versatile, all ranges, 45 {b. shp, wt, $75,00. Junk
box $5.00, Al nlus shipping. Write far details. H. ..
Bovd 14 leu Oak Hoad, Hilton Head {sland SC
29928, WBAGR

SALE Naw Ten Tec KR-40 keyer $75, Unique wire
tunet $40, Drake MN4 ant. tunar $40. No phone
calls, shlppln extra. Dwouglas Frick, 6 W, 9th street,
Pottstown, PA 19464,

SELL: HR-10; $55, + UPS, Wayne Scott, Minden NE
a58959,

FREQUENCY mater, ANJURM-32, 125 kHZ to 100
MKz [n three ran us. With origlnal calibration book
and &0-cycie, 11 t;mwe:r 5125, WeBKY, Box
1533 Palo Alta CA 943

FOR SALE: SB-102 with 400 Hz filter, HP-238 power

supply and 5B-600 speaker, 9 monhths old, Heath

alig excatlent condx, free shipping: 4435, Larry
2NE‘L 4259 Bedford Ave. Brooklyn NY 11229,

SELL: Drake ML-2, 2M FM, Absaluta mint condition!
Xtals for 9 channels, Complete — $219, WA3CUQ,
337 E. Main 5t., Kutztown A19530

WANTED: Heath HO-10 menitor scope and HO13
scanalyzer, $Send cost state condition, Conrad Herold.
2211 E. Ridge Rd,, Beloit, WL 53511,

SABA-=5 THE SIGNAL INTENSIFIER ]

THAT REALLY WORKS!

NEW—}{ _ower Prices

NEW —|mproved
Design
NEW 2 Meter Single

Band Model

PLUS—5 Band
Models Cover-
ing 80, 40, 20,
15 and 10
Meters with-
out Tuning

Virtually any Amateur receiving station can be en-
hanced by the SABA/S Pre-Amplifier which will pro-
vide a minimum of 20 DB of ultra-low noise, useful
gain over an entire amateur band. Models are avail-
able with R-F activated or externally gated TR relays
for direct application to transceivers. Other features
include:
¢ Solid State MOS-FET Circuitry

¢ Broadband with adequate MARS Overilap (May be tuned
for 6 and 12MHz)

Allows reduced RF Gain on receiver for improved cross
mokduiation

Battery or External Power Operation

High Quality Communications Designed Circuit Board
Attractive Black textured and brushed aluminum case
Minutes to install on Receivers or Transceivers

For More Information and Prices, Contact:

"SYMTEK inc.

.0 & & 8

GROUNDED grid fliament chokes 30 amp — $5; F
chokes BOD mA $4; 2 amp — $6; PPUSA48 Wiiliam
Baang, 8831 Bovarin R, San Digo CA 93123,

- 4805 N. HESPERIDES, TAMPA, FLA, 33614, U.S.A.
" 813 - 879-8467

HEATHKIT HW-16 trans:alve:, HG-10B VFOQ,
Excellent, clean, $120, Saltzberg, 9318 Edmaonston
Road, Greanbelt MD 20770,

BUY-Sell-Trade. Write for free maller. Give name
Address and calf letters., Complete stock of ma;or
brands. Naw and reconditioned equipment, Call us for
best deals. We buy Cellins, Drake, swan, Eic, S5B &
FM, Associated Radio 8012 Conser, Overland Park KS
66204, (913} 381-5901.

SELL Heath SB100 3275, AC supgly $35, §8220

$325. SB6O0 $15, SBES0 $100, S8630 and SB 640

$35 sach as isAWaters SWR $80. Roger Paulson, Box
4, Needham M

YAESU FT 1018 for sale Less than 40 hours air time.
Mint condltion Fred Johnson, Box 220,
Thornasville NC hrasu {919) 475 6157,

QST's wanted: 1915 to 1928 |nctuded, all, 1937
Noyambar. QST's avaltable: 1937 Septembaer, October.
1938 March, 1240 February. 1946 2ll but Septamber.
1947 all; 1948 all but February, Septambar, 1943 all,
1850 all but Aprlt. 1951 all but Mareh. 1952 all. 1963
January, Qctober. 1964 October, December. 1965
Fabruary, March, September, October, Novembar,
Deacember, 1968 all but Septamner 1967 21l but June,
Suly, September, December, 1968 January, May. 1974
January, February. CQ' 1955 February. 1960
Febrpary. 1966  Aprll, 73'%: 1962 Navember,
December. 1963 all but Dacember. 1936 to 1961:
Radio Television, Radlo N Radic Electronic
Radio Craft, sase, odd issues $1. ea. VE20U, 278
Valeourt, 5te Foy, Quebec G1W1W2 Canada,

TOWERS QUADS TOWERS QUADS TOWERS QUADS.
Quad lessentials kitsfrom .. .. ................$ 59.95
Complete quads, pre-tuned from.............. 99956
DeL.uxe Heavy duty, pre-tuned from........... 189.95

Phoﬁe {813} 988-4213 or write. Send 25c (stamps or coin) for literature.

SKYLANE PRODUCTS
406 Bon Aire Ave., Temple Terrace, Fla. 33617

WIEP DX-QSL SERVICE

THE “HI-Q-BALUN" CENTER ST., RAYNHAM, MASS. 02767

For Dipolai—Yogiantnvecisd ¥ — Daubler Designed to efficiently process all
Fol Lagal Powrr 50 M, . your QSL cards to foreign QSL
Small = Lighi = Waatherproof A

11 Topude Lats f:ff.f"""' bureaus, QSL MGRS, or direct to
Halps Ellminate 1 "$; o5 DX stations, BY FIRST CLASS MAIL.
Fuily Quorantesd I.I.iA.

YANGORDEN ENGINEERING Cost 5c each or 22 per doliar.

Bax 513, Srislle, N. J. DR710

PROMPT SHIPMENT GUARANTEED.

EZ~WAY RBXSGG — woudcf post, crankup tiltover,
heavy d mint 3495 A Zanl 131 Scottsdale or.,
Corzopails REFUIS T

2-34MHz In 1Q0H
$18,000. WIIl setl for sz 800, info: w.'nes’w. 203 West
Hadduck, Norman OK 7306%.

F'DF! SALE: SB1O0 with HP-23A $275; 53220 5350.
AVT, £40; DX-60B with VF-1 $40;
HR 106 340, Wanied used tower. tri- bmd bsam,

ham-m_rotator. John Merrill WAILZY, 8 Spruce
Drive, Dover NH 03820,

MANSON Labs frsquen? Syntheslzm;:o ;:‘.oveu

NT - Bm;jain: GLB 4008 syntheslzar and
Unlmetrlcs ltracurnm combo $229. Drake
aca, snure 444 mike, Johnson

M tc‘h 359§ ocal only, Norm Dick, WB2EHR

(212) 584-9694 31&9 Balley Ave., Bronx NY 10463,

HALLICRAFTERS SR-2000 xaur, B-2000 AC P.S.,

remote VFG, best offer dver $900. Ga alaxy
Er310 WACIDE DS $100. WHAGES Tary Walk
§40 Dover  Rd., Cexington, KY 40808, (606}

SELL: Line voltage monitor with Beckman meter, 110
to 120 VAC scale $20. Elactro Volce 607 mike $25.
Shure 204C mikae $8, Shure 404C with low Impedance
carbon elament $8, Hustler vertical with ten meter coll
320 Rutron miniature fan $8. Filament Transformer

A $10. You pay shipglng on above items.
WB4J 2200 Ollve . Ava No. 21, Atwater CA
95301, ( 09) 358-8934,

Invest We're

inus. always
ltgh:od pGYlng
neighbor. 8)

The American Red Cross

wdvartising contributed for Lhe public good

.. L
TS
Ly

Rpat
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BAnxAMEmcnan

=  RADIATE!

Dipoles and Wire Antennas, com-
plete with 100 Mil Spec Coax. balun,
connector, 100" rope, copper ant. wire,

insulators:

80/40/15 parallel dipole . . $36.95
40/20/15 parallel dipole $30.95
80/40 trap dipoie

40/20 trap dipole $36.95

160 short, 130" tength

80 short, 83' length

40 short, 33" iength

Single band models frorn .

. $24.95 j

THE Litimate QRP station, Argongut with latest
ry mods, newly allgned and perfect with Model
R-20 kever, Turner mike and spesch
pracassor, cuflbrator and  three-stes <W  filter
customebulit into Ten-Tec cabinots, I've warked 37
countries and WAS with 5 watts PEP. Now you ca
too. For |ust $336 shipped anywhaere in continenta!
U.5. Craig Roberts, WBSHKO, £11 Bun gandy 5t., Apt.
9, New Orleans LA'70112, (504) 581-3

SELL: HQL70, goﬁd candition, with matching speaker
and wmanuval — Yrou pay shipping charges, J.P.
KMJKéC‘ 3364

Bradley, Dartmeouth  ircle,
Montgomery AL 36111,

S5WAN S00C — I17AX = VX2 — 508VFO Excallent
conditlon _$500, WHBIDF 06 N, Hathaway Ave.,
Monterey Park CA 91754,

HALLICRAFTERS SR42A, stabillzed HA26 VFO,
MR40 mobile kit. Excallent. $7%, HMHorace Brokaw
W2ACC, RR2, Nashanic $tation NJ 08853,

WANTED: Rotary Inver‘tar l.nnut "12 volts D.C;
autput 115 volts gg or larger, K.
Sorensen Box 182 Tlngley IA 863,

~ Vertical Antennas, complete with
universal mounting base, fold down to 5

package for transport,

tubing:
20/15trap, 13 1. height
40/20/15 trap 22 ft. height
80/40/20 trap 30 ft. height $69.95
80/40/15 trap 20 it. height . . $59.95
10 meter coverage for above add | .95

heavy duty al.

160 compact 23 ft. height
80 compact 20 ft. height .
40 compact 15 fi. height .
20/15/10 full size vertical

- $44.95 3
. $39.95
. $34.95
. $29.95

Apartment { Portable,

apartment

roof or patio, camper, trailer, motor home:
all bands 80 thru 10, folds to 5 ft. package
in less than 1 minute, vertical;

80/40/20/15/10, 13 ft. height

$49.95

TOQ ORDER: Antenna cost plus $1.95 shipping ($2,95 West Caoast). Same day shipment.
30 day guarantee, FOR INFO: SASE or firstclass stamp.

ANTENNA SUPERMARKET
"MICROCOMPUTER ARTICLES WANTED!

EDITOR OF NEW MICROCOMPUTER MAGAZINE WILL PAY TOP-DOLLAR
FOR QUALITY MICROCOMPUTER-BASED HAM RADIO ARTICLES. SEND 8"
SELF-ADDRESSED, STAMPED ENVELOPE FOR FREE AUTHOR'S KIT.

SCHNEIDER PUBLICATIONS, PROCUREMENT EDITOR, 449 ELDER LN NW,
CEDAR RAPIDS, [OWA 52405

P. 0, Bax 338
Chambersburg PA 17201

ALDELCO SEMI-CONDUCTOR SUPERMARKET
2NGOB2 RF Device 25 wait 175 MHZ . ..$}g.95

2N6034 RF’ Device 40 watt 175 MHZ ... 16.30
1N2637 Repiaces B68, 86GA, 3828 ...cooea 980
2 Amp 1000 valt Sil, Rect, 99
2N3504 NPN ar 2N3506 PNP Sl0ter 89
1N34, INEO, , IN4148 ..... 99
JENERS I watt 1N4728-1N4764 35
741 or 709 Plastic 14 pin DIP . ]
HEAVY DUTY RECT. 200 volt 250 2 8,50
ALL ITEMS POSTPAID. $5.00 Min. ar Flyer

ALDELCO, P.0. BOX 341, LYNBROOK, N.Y, 11563

ALTEC
COMMUNICATIONS
HAM DEALER FOR THE ARK-LA-TEX
SWAN,KLM TEN-TEC,TURNER, SHURE

R.F. HARRIS R.P COMMUNICATION
Phone: 1800 5. Green
214-757-2831 Longview, Tx.
Telex: 73-0623 75601

The Grabbers?

6-DIGIT OUNTRS!
6-Diglt Kit ‘ ' &-Digit Kit
89 M-
{30mHz) (250mkz)

We have a2 whole wondearful line of unbelievable counters
starting at $45.95! Drop us a line or give us a call today.

Hufco bept. 12, P.0. Box 357 Provo, Utah 84601 (801) 224-3355
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SELL =~ RTTY Cross-Typa Tuning Indicator describad
in RTTY Handbeok by Hretzman. Enclosed in
cabinet, Best oiffer. F, Thiede W2EC & Nathan Hale
[Drive, Setauket NY 11733. Tel {516) 751-0473.

FOR SALE: Lats 75338, 3283, SloFz, 31284,
47800 8181, $i650, 62%1, s&35. rhs3k sans
30U, $695, 200V, 5396, A3 hop. sses Raai

5144 (new), $695. Kenwood (now): RS o 99A
5B25; WEO00,  $160; THA20, 5593, frotators!
HAMAL sled; cha4, s89. Mosay 1 A36/CL3S,

250, CRTA, 2 i‘lltcrs ara tuhu, $1
-IT4J., new tubes, S. BS.. $128. G

"PM-300, 3275 NCX3 Dé 5195,
ALK, MS4, $600., $200, swan-ldw sssl Coilins:
16EL, 95 MPJ. s!’s, 35102 [new crai
Radio, Fortsmouth NH D2 01 (207
439 0474. (603) 436-2&84 {nltes).

(ZREI Electronics course — with hard caver bindars,
WEMSK, 454 Olive Drive, Slidell LA 70458,

FOR SALE: Leader LBQ-30% scope with manual and
iprobes, Mint cundltlon sEOO Wanted: Allled A X-190,
‘Must be workini Matassa, 941 Army Trail Rd.,
dddison 1L 60101, (312) 5437186,

NTED: ?L Eimac chimney &IK-406 f{or
4 ?50-4-40 L Handbook editions 1, 2, 3, & 4;
Q6T 1921 e earligr; sell/trade WST 1973 and latar;
radio 40s-50s, Sase |ist. WATOVP, 85041 Sarvis Berry
t.n., Eugens OR 27405,

EICO 753 wowr, with EICO 751 AC supply $125. Eico
.fzo xmtr. %80, Fico 730 modulator $25. Stephen
?rder. WHEWGE, 160 Waka Robin Tral, Relling
¢ Estates, l.awisburg WV 24501. (304! 645.6664,

SELL: Drake R4 $245.00 FQOB, two Amperex unused
§163/3-400Z $5¢. or swap tor one new Elmac g! 4,
WBGMC, 328 Harsin Lane, Santa Maria CA 9345

FOR SALE: HR-170A-VHFE $185, TX-52 365 Wi
ship, WALPJY, Ironwood Drive, Danbury €7 0881

GALAXY relector ow fllter., ™Nulls adjacent
interference. instructions Inciuded 0. WaDJo,
Elliger Ave,, Fart Washington PA 19034

COLLINS 516E} de moblie transcelver powaer supply.
Exgellant condltion $80. QSTS pre-1924 wanted.
W2HLP, Box 77, ML. Freedom NJ 07970,

LW
20%

WANTED: Manuals for Hallicrafters 5108,
Hammariund HR110A. Buy aor pay for sopying
L. Smith, 1715 Central, Wilmatte II..

rivilega, E.
%0&91

AUDIO fiiter, antenna coupler, 40M crystals, KAJCX,
121 Maple, Qak Ridge TN 37830

WANTED: §B610; 5B630; HM-2103; Fv.400; detalls,
;Eurber, 72 Crabapple, Wright- -Patterson AFE OM

Yaesu ET2 Auto ‘5239

MARINE FMH 299,
FYDX870 %469, Herb (213)

FTDX400 $395.
478-3877 days.

MNEED $50, Wide-band scope. W7KIZ, 1402 Craig,
Moses Lake WA 98837,

SELL pIate xfmr 3600-0-3600 at T A. with 110/220
fel: 340 ;o WHAIH, 304 W, 17th St., Grand island
o8

WANTED: Full Colllns station. Will pay $1500 cash,
a'lg ;—\srﬁsztrong. WYUDR, Seattle University, Seattle

SELL — Rf speech processor for T4XB, T4X, or T4,
BIx enginanﬂng plug-in type. Mint conditlon sthll under
vaarranty, $100, David Schwartr, 1183 Southeast 5t,,
Amheut MA, 010062,

FOF! SALE: Swan 280 w/117XC power supply, Neads
.ahgnmem Bost offer over $223, Hornet Tribander
500 5-20 wWiAR22 rotor 575,
WB?FOE, Box 113, Bayport NY 11705,

58104 HP1144 flitar, $B634. Mint. $695. WBSFQV,
(504) $66-340

MOVING to Montreal? .5 bedrocm bungalow with
elzborate antenna farm Jlgs from downtown,
340,000, Me| Martin, VEZAHI (514) 691-6656,

KENWOOD  R.599 raceiver with internal WHF
wnvsrters T-599 200w transmittor, 5-5949 speaker, all

F-Ieath Hw-zuz 2 meter transcelve? with tone
burst 5200 A-202 40 watt 2 metar KM amptifier
360, Clegg 011 12v 6. 5 Amp suaply $50. All mint and
with manuals. Martin Barrac| UK, 200 s,
Lincoln Avenue, Sterling VA 221'7

SELL: Heath 58401 $225; Elmac 5sA w/l1070 Ac &
DG PS5 $125. All exceflent w/manuals. Jim Locke,
WBVRG, 2844 Pleasant Hill Road, Sebastopol A
95472, (?nn 8232565,

FOR SALE: HW 202 with 24, 22/82 25/856 2B/88
perfect $150; Drake 28 excellont Just raaligned 5150
Halllcrafters HT 37 parfect $150 vou ship, WASWG
(715) 748-4006 evenings. B

Hallins,




TEMPO FWH handl talkle, tone pad, % ssts local
erystals, ac/charger, ribbar whip, nlcads ASE,
axcatiant condmon $275.  Call {20 520-8665,
Kanarsmar}j A33  Shas eane Highway.
Vrethersnard cT Getas.

PROP ;itch motar ~— 9576.1 ratio, $45, tocal pick-up.
WAZBSX {518) 783.-7492,

CRYSTALS-Air-Ist-cl:  Novice actlua FT-243, all
frequenclas. minlmum flve 40M 1OM 99¢c each.
80M $1.85. L.ess than«flve $1, 50. BOM $1.95. Novice
band -~ Edge Marker — @50 combination package,
80M, 40M, SM 108 — four bands, ulght crystals —
E.BM-QSD G.85. Same less 10M  pair
EBM-QS0-6 — 37 5. Both Novice packages for Q$Q
fust inside HI-l-o band edges and calibration of
racaiver or VFO, Novice — 7030, 3500, 3750 — $4,95,
1600 FT.243 pins $2.96, four for $9.80. Suckets 25c.
ist-ci-Air 20c/crystai Bob Woods, WALPS, "Crystals
Since 19337 Free l]stings 160M2M, C-W Crystais,
Marshfield MO 65708,

WANTED: Hallicrafter HA-1 7T.0.,Kever, also
Vibropiex for kever, Mint <onditlon. Priced
raasonable. Elwoad Brewster, Grafton NH 03240,
Phane {603) 523-4558, -

WANTED- T-4XC with AC4, Harvey Johnsan, Mllton
Wl 5356

(2) Johnson 220-225 MHz. FM ftransceivers, 6
channals w/xtals for 223.500 $135 gach, WEHIMP R
1440 L.akeview Ave,, Minneapolls MN 55416,

METERS, iubes, Q5Ts, test eic. ‘?uar. New & antique
itoms, rnust sell. Lists for sase. Joa Harms, W4BLG,
8Box 158, Edgewater FL, 32032,

WANTED: KWM-2; J0L1 also SE102; SBE200. Gilve
$.N., condx, price 1st |etter, C, A, Harruw, 2081 SE
19 Ava, Pompano Beh FL 332062, (305) 9415231,

ACK 250K tubes new In sealed containers tor sale $25.
aach or will trade, Wanted 8874 tubes and used Bird
43 wattmeter. Ran Allen, WALINGR {203) 345-4382.

NOVICES: Excallent Heathkit DX6o0B, HG10B,
HR10B wical, SB-(‘:OD manuals, accessories Al fnr
$180, VIU Barry Jacubson, {516
.:.;g-ﬁo;ﬁs or 472 Susan (:ourt. West Hampstead N

ITC 2000 w/LSB PL, TS520 (new), HAM il
2-RX]120 antannas, HP (type] 4108, Palarad SAR4 16
MHz-40 GHz spectrum analefzer R390A, 5.5, 2m
repeater plus much more. Retiring fm_ham radio. No
trades. Sase tor list — WASJWN, (312) 747-5725,

HOS5-Trader, £4 says “Wa refuse to be undersotd: If
you didatt buy it from the HOSS vou paid too much.
Shop around for the best price then telepheone the
Hoss |ast.” New Atlas 210 transceiver, $519,00 Damo
TRAC, $490, New Display SWAN 7O0-CX, $539.
Deme TAXC, $469: Demo HA-ZB, $179; New 1COM

demonstrator, $419, Model 230; ‘New Rohn 80 Ft,
Foldover Tower Prepaid $359, Demo HAM-2 rotator,
$116,99; New Display Atlas 210-X, $539.95;
HOSSnTrader. Sueclals - TR-4, $39%; Fl-t-c 34?‘)°
MNew Meathkit SB-303 recever, $295; Mew Collins at
0OLOD  prices, factory sea!ed make woffer, Moory
Electronics Comp ang . Box 506, DeWItt Arkansas
72042, Tel: (501) 946 2820

ARSQLUTELY mini Heath SB-22Q linear amplifier
for sale, T’hi!‘ty minutes air time. Priced to sell — $350,
Gaorge Reid, WABUZI, 3011 Dzriington Rd., Toledo
OH 43606, (419) 536-5209

WANTED for parsonal coliection telephane, telegraph,
audlo, and radio sets components, books, magazines
artifacts pre 193 Wd! Nangle, 761 No., 20th 5t.,
Milwaukes Wi 53?0

Q5T from 1927. Will sell by volume or by year, Set
hroken, HW101, power supply, and tmike, $300.00

%x%%tl?nt wNaja . BOL1T. Pecan Dr,, Martinez GA
o

sELL: Heath HW-16, HG10-BOVFO, ex. new cond.
5125, WN2UAK, & Lenape Trall, Chatham NJ 079228,

AK/RAL shiphoard receivers WWil 18-600 kHI.
nlsn 500-2100 kKHz, Also large assortment 30 vear old
-Igfil:rsan tubes, W3AW, 9406 FEvans, Philadelphia PA
14 .

i\NTENNAS- Dipole, multiple band arrays. 1% thru 75
9,50, Mobile antennas = CB, 20M,

& Kl
$12.95 ea. Data avallahle. Savoy Electmnics. Inc.. P
), Box 5727, Ft. Lauderdale FL 33310,

COMPUTER hobbyists! Bav in hunt or sell via

Qn-Line, 18 Issuas,g;ear 7%, Free sample issue
from: On-Line, 24695 $anta Cruz Hwy., Los Gatos
CA 95030,
THE MNorth End Radio Club of St Paul, Minnesoia,
wauld appreciate any donations of gqui ment, as the
<lub has just been started. Please call (612) 488-4872.

AFSK-1 “slmple AFSK keyver” kit rrom Ham Radio
August 1975 by Bill King, W2LTJ G-10 board and
componants $16.95 postpaid. Varco Devices, Drawer
B, Stirling NJ 07980,

BAUDQT to ASCIE converter kits for $59. Parfect for
the SWTP video display, At last video RTTY
minimum costd Walters Ind.,, Bax 563, Oak Harbor
WA 98217,

CLOSEOUT — Orlginal Patit MT-% Morse to RTTY
translator now available at huge savinxs. Semi-kit $95,
saveral avallable AXZT for $38 tor detalls.
Walters Ind,, Box 853, Oak Harbor WA 98277,

MICROWAVE, RF, audio text equipmant. Bargain
prices. Frae catalog ALK Emctronics, P Q" Box 706,
Flushlng NY 113%

SURPLUS telephopes — standard cammercial modern
dial desk phones. Excallent condltion, Cost $30.00 —
axtension for ham shack or badroom, Special to hams
$5.95 prapa U.5.0. only. Surplus Center, Box
B2F019, Eincoln NE 68501,

WORRY-warts, beginners: 24 pages of tips covering
General theog code. taking the exam. $1.25, If 1 dld
ggu can, 516 9th Ave.,, Brookings $D

DAMES COMPANY

Instrument and Communications Division

CALIBRATION LABORATORY
PROVIDING:

* Repair

* Calibration

* Madification

QF

Oscilliscopes

AC/DC Measuring Equipment
Frequency Measuting Equipment
Pyrometers

Radie Communication Gear

We would like to introduce vou to Dames Comr

pany, Instrument and Communications Division.
Qur firtm provides repair and calibration services
on test and communications equipment for the

- expanding electranics Industry, We are complete-
iy equipped and staffed with the mast modern
equipment znd Technical personnel always ready
to service and assist your

ot

20
DAMES COMPANY 10 Schuyler Ave. N. Arlington, N.J. 07032 Phone: 998-4246

INSTRUMENT AND COMMUMICATIONS DIVISION OF THEODORE E. DAMES CO.
SERVICE AND DEPENDABILITY SINCE 194583

= 66' LONG, 80 THRU 10M Power rating 2 Kw, P.E.P. or gver on 80, 40, 15
LRL-66 ANTENNA On 20 and 30 1 Kw. P.EP. Transmitter input

Lol
3 4 § 1 2 i \r.>
5 g
F - ?
price OPERATES ON 5 BANDS AUTOMATICALLY
$55.00 1. Loading coils for 80 & 40M doubiet operation 5. Center insulator with female coax
in Gont, 2. Adjustable ends to set BO meter resonance connector to take PL-259 plug -
USA ppd, 3, 4. Decoupling stubs for 20 & I0 meters 6. Fittings on insulaters to tie o5 rope

LATTIN RADIO LABORATORIES * Boxd44 * Owensbhoro, Kentucky 42301

WORLD QSL BUREAU
111 FARM HILL WAY LOS GATOS, CALIF 95030 U.S.A.
The ONLY QSL Bureau that will forward ALL of your cards . . . From

anywhere to anywhere . . . for 6¢ each. SASE brings details.

DX'ERS SPECIAL—For QSLs to Forgign stations only. Send 20 or meore cards at a time
and include just five cenis each! For 100 or more cards at a time the price i four
cents each.

Suggestion: Form a CARD POOL with your Buddy or Radio Club and split the extra
Savings. 73s Orm Meyer K60X

ENGINEERING OPPORTUNMITIES
WITH RF COmmunicarions

s SYSTEMS/ANTENNA DESIGN ENGINEERS

H¥F Communications
» DIGITAL COMMUNICATIONS SPECIALISTS
Modem/ Synthasizer Design
s RF CIRCUIT DESIGN SPECIALISTS
HF thru Microwave
+ FIELD SERVICE ENGINEERS
Foreign Travel

Fxcellent salary and benefits program. Send resume including salary
requirements to; PERSONNEL DEPARTMENT—Q

RF Communications Division
HARR'S 1880 Lniversicy Avanus
Hachastar, Mew York
coMMUNIcaTIONS anp | 19610 USA,
INFORMATION HANDLING An Equal Qpporlundy Employer M F
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Hams Are

Our Best

Customers

Amateurs yet the biggest kick out of
old-time radio. ¥You *too can relive those
exeiting days. Our hooks will give yau
many fascinating time-trips, and we intro-
duce you to the rewards of collecting
classic radio sets,

Youwll get more pleasure with the com-
plete set of boaoks.

“VINTAGE RaDIQ, 11887
1929, Pioneer days. 1.000
photos, 283 pages. $7.95

hard-cover, $5.95 soft,

RADIO COLLECTOR'S
GUIDE, 1921-32: Pata
ook, 90000 tacts, 9,000
models, 264 wages. Only
$4.95,

A FLICK OF THE SWITCH,
1930-50: Ham, home, mili-
tary, protessional radio-TV,
312 pages, 1,000 photos,
$9.95 hard-cover, $6.95 soft.

LT .’s.‘..,.\;

1926-38 RADIQ DIA- 1921038
GRAMS  book covers 600 ml AN
most-oiten-needed  sats  in Al

oy b,

240 pages. Beitman’s wlassic. §
$7.00.

RADIO ENCYCLOPEDIA:

Beautiful  re-creation  of
Gernsback’s 1927 classic,
175 pages. $1295 hard-

cover, $9.95 soft.

SPECIAL! ALL tive books $39.50 deluxe,
$32.50 standard.
NEW! Set of tour “Progress in Electron-
ics’ - STAMP PRINTS for framing, $7.50;
plagques $18.,50.
SCHEMATIC: Any pre-1951 radio $3.50.

R R R R Y

SEND TODAY to Vintage Radio, Dep't. O,
Box 2045, Palas Verdes, CA, 90274,
We pay postage. Calif. residents add 6%,

& W o 0

Total $o
| Name
Street..
City St

g

YQLR call s[qn custom routed Into natural 5/8"° %
G-3/4% redwood. Choice black nr while
iettarlng. One side $7.50. Both $12 ay
Vitolo, 1967 Tanglewood Drive, Snanville GA 3037
Othaer sizes on reguest,

IMMEDIATELY availabla _saveral Collins 7553¢
racelvars in factery cartons, Reqularl¥ $1, 200.00. naw
995.00 each. Hammariund HQ21 state
Hamband: general coverage receiver mlnt lt sa 5,00,
Send self a drassad starnped envelopa for large flst. of
Lsae ,o? HC) Electronics, 8214 E. Sprague,
Spoknnnw §9204. Phane {509) 924-2343,

SELLING complete Heath statlon SB-303  with
omlonal arn-cw filters, 5350 Di wlth Optlonal

$325; 5
SHE30, g?zd SB-63D, smo- sa% o0 AU oaite
rarely used Hawloss mndltlon. Amold Ghasa
WALAYZ High Ridge Rd, West Hartford CT
Se1th. {2b3} 523-0281.

LAST Cars net membership Is only $3.00 vearly. Jein )

ys. KWIFEC, 10103 Ashwood Dr., K.ensington MD
20795,

LICENSING Classes for ali Amateur FCC grades
bagloning January 17 at Hall of Science inciudin
special solid stata alectronics course. Write Box 1032,
Flush] n% 113562 or Call (212) 599-9400 for
informa inn.

B3890 Heceiver in excellent shape with manuaf, $375,
Ron WEGKK 129 Club Drive San Carlos CA 9407,

CHEAP, but compiste — $B-10Q, HP-23, HP13A all
fine condition, $350, John WRIGWO/S, 385 Auburn
Wy, San Jose CA 25129, (408) 244-2367.

RF CONNECTORS, PL259 or SU239, five for $3.50
gc;st;‘ald Free catalog Coakit Box 101-B Dumaont NJ

DF%‘%%)BZLAI:CQ? xttal cﬁl[braton manu)gll,\:or sala,
erfact; college expenses.
Caltech 1-62, Paspadena Ca gl gez P aFAuEE

SELL: Archer 6 position antenna switch, HW-16,
Brass uundar key, CW-crystals, Tnm({Masi WNZUNK
RD Box 408 Bainbridge, NY 14733, $140.
takas ali WIII pay shipping.

KENWOOD — T-5994, R-599A $3800, Perfect. Cla
2/-8 $250, Meves (415) 3251873 $ Cleg

YTYM. B & K Dynascan Model 177 worth $109.95
new. Goes to highest bidder, Mint conditlon. Cables
aad manual Included, t ship insurad, Steve Crowlay,
2900 FPorest Avenue, Des Moines, |4 503511,

COLLINS CP-1 ciystal pack naw $450, 516E-1 L2V
pnwerszsggplg. tjsaed. ngu:L 51:‘2%1"‘0%;'3 Tou.nt.

Bax otglasville
GA 30134 Phone {404} 942-3192 even'cr:'qs. 9

WANTED: Johnson KW matchbox  with  bridge,
Praston Smith KGRGO, 1317 Tularosa br No. 1, Los
Angeles, CA 90026 (21 3) 6603668,

WANTED; Heath AT-1. Must be In mint condition
with original manual. KEGBL (912) 883-7373.

WANTED Radia Telegraphers to Join.original Morse
Telegraph Club. Enjoy quarterly ngaws Dots and
Dashes. Help preserve  both radio and  Morse
telegraphy, € [ Comnbs 712 Smuth 4gth &t, Lincoln
Nebr 8510,

SELL: Johnsen KW matchbox w/swr $17%: [IX-100

$60; and HW 101 and HP 23 w/manuals $290, you
pay ihlpni% WA{?DLB. 925 - 2Znd Ave. MN.W.,
Jamestown

s.a.5.¢, for

HMEATHKITS grofesslonalw aAssembled,
06 W. Amherst, Melbourns FL. 32901,

LASERS — spectra-physics model 112 gas Iaser. with
spare plasia tube, needs new mirrors, $400 F.0.B.;
#lso 2 ruby rods; Dumont TC-100 GCTV camera
without lens, $80, all for sale. L.M. Carr, Box 16291,
Haton Rouge LA 70803, (594} 387.1717)

SWAN 250 - mint &-meter free PS5, $245, HW-294,
Sixer with mobile suppg 2 meter Galaxy 210 3130,
gitc}\:lzx:rystats Woarl 120 Moble Ave, Roarioke VA

qitote. Parrish,

15,000 Copies

Already Sold!

132

1L S

FACTORY - Aligned GLE channefizer, Hw202,

WaAIRDZ

BCe10 HV‘?ower supply. Gaood condition, Best otfer
K3LPG (2186) 3575548,

HELL: Hallicratters Xmtr HT-44 with PS-150 — $175.
Halllcraftars recelver S¥-117 with speaker 165,
GSH.Z200 linear $195,00. All
“rvian Court, Howall, NJ 07731, (201) 4583855,

YAESU FT-1018 for sale, Purchased in February
1975 in Tokyo, No English meanual. Mint Condx. CW
fliter. AC-DC Bratlon. Linused finals.

Wa2ZRQ/JA1AN Tsukamato 42-58 Colden St.,
12M, Flushing NY 11355

5R-400 Cyclone 1l with Swan 117 P.5. both axceflent
;gr%datﬁicn -~ $500. Joel levine WB2BMH (212)
TN

FOR SALE: §1J4, 31100, with 3 MFs not surplus,
used (ittle, like-new, No shipping. See to believe, R. 4.
Kumada P.Q. Box 6794, Burbank cA &1510.

NTED: Heath ©B3-102 w/p.s. and spkr, S8-200,
B G1a, HN-31 Cantenna. Simmie Walker, WBSKYQ
4&3 Richmond Hoad, Apt, 213, Tasarkana e

r.‘
]
K

3 .
ovod condx, K2TSH 39

$480. .

Index of Advu:tim:

" Abar Hesesrch:

Adirondack R;diu Supply, Inc.: 125
Adya Electronics: 125

Addeteo: 130

Altec Communications: 130

Amateur Electronic Supply: 74,79,89
Smateur License Instruction: 116

Amateur Wholesale Electronics: 85,102,110

Americen Radio Helsy Lngnu'
Ad Poliey: 123
Binders: 127
(‘mmge of Address: 123
Course Book: 128
FM Repeaters: 112
Lratewayr TS
Handbaok: &
License Manual: (18
Membership: [32
Publications: 121
Singie Stdeband: 96
Antenna Supermarket:
Atlas Radio Ine.: 191
Atronics: 120
Autek Resesrch: 100
Barker & Williamgon, Ine.t 104
Bliley Electraples: 90
Burghardt Amateur Clenter: 134
Buyers & Sellers: 92,118
(nddell Call Corp,: 120
g “Tivision of ISC™ 93
(u]iins Radior 2
Cover Craft: 104
Lubex Coptpany: 94
Cush Craft: 82
Dames, Ted: 100,118,120,131
DR Electronlcs: 122
Dentroa Radio Company:
Diseount Efsetranic Supptv. 5,98
Lrake, B, L.: 83,86,108,117
X hnxineermp:. 9é
Ehrhorn: 98
Elmae *Division of Varisn*: Coy, TV
Electronic Distribuetors: 125
Electrospace Systems Inc.: 94
Erickgon Communications, tne.: &9
Fair Radio Sales: {10
Cranernl Avietion: 103
GLB Electronics: 123
Gotham: 110

130

“Hal Communications: 114,127

Hem Radio Center: 87
Ham Radio Outlet; 118
Herrison Radio: %1

Heath Company; 78,77
Helghts Mnnu!’acturmg a3
Henry Radier Cov, 1L1

lﬂ-structogru h(.om[: H ma
International Crystel Mfg,:
iavel Laborztories: T&
Femsco Communications: 86
Kronotel: 122
Lattin Radio: 131
Leader Instruments:
Margh Devices: 123
Matric: 38

MBP Electronlcs: 123

M.E.J. Enterprises: 94
Mint-Products: 124

Murch Electronics: 108
Netionsl Radio Institute: 84,119
Norley, Richard: 110

Orlando Hameation: 120

Patomar Engineering: 78,84,90,113
Pickering Codemaster: 118
Pinkham Enterprises, Inc., F.D.: 94
Poly Pake: 13

Pruitt Enterprites: 84

Radie Amareur Callbonk: 88
Radio Publiestions, Ine: 125
Reveom: Electromics: {14

B, £, Communlcations: 131
Rohot Research: 9§

Rusprint: 106

Safetran Syatems Corp.: 116

Satan Electronies: 114

Sehneider Pubs.: 130

%kyhne Froducts: 139

Space Electronies: 108,014

iis

- Specislty Communications Systems: 96

Spectrontes: 109
Star-Uronics: (18

Swan Flecirenics: 102,105
Symtek Inc.: $29
Telatron Corp.: %
Telrex Laboratories:
Tep-Tec In¢.: 106
Tuwtee Corp.: §12
'T'ria-Kenwand: 9’?
Tristza Vower: 126

tinadilta Rudmtlon roducts: 123
Unarco-Rohkn: 107

Unique Products: o0

Van Gorden Epgineering: 129
VYan Sickle Radie: 122

Varian, Eimae Div,i Cov, IV
VHF Engineering: 11
Vintage Radio: 132
WIEF DX-0)5E Service:
W3KT Q8L Service: 128
WTIZN Q5L Service: 123

128

139

FOR SALE: §X-140 good condition, Knigh? t-60 Line
Mew. Parfect Novicae station, $40. each, both for $75.

I will_ship L.P.S, Cornwall, WB2PSK, RD No. 2 Box
16A Blairstown MNJ 07825,

Jobs For Hams

AMP Counsellor Wanted to help In cabin and teach
glectronics. Must realiy enjoy working with Kids, Write
Killogleet, Hancock VT 05748,

COUNSELORS - Ham radio, sfectronics, rocketry, autn
rmechanics childrens camp, NE Penna, Write Corpuel,
§33 Bamard Ave, Woodmers NV 11598 (516 3]

Wehster Radin: 124

Vi & Co., {3, Rt 102
SWilson Electronics: 50,810,113
Wire Concepts Inc.: 176

Warfd QSL Burean: 131

Vaesu Musen UISA, the: Cov, 1T




* Tease Resistant Qver-Center .watchmg Action!
¥ Pogitive Detent For Tactile Feel!

¥ Dust Resistant Construction!

* Low Profile—. 3" Max. Height Above P.C

IMAGINE! 7 SWITCHES ON A DlP‘ The most amazing

switch on the
market today!

——— |

State m. a.u

— Chaloes o g, 314
y Paks exclaaive DIP SWITCEihS P avides highl Buy 3 — e Styles
Y rallﬂblo, Tavie gt medhs of am ‘{ ; ;rn‘::mmgx i Taha 104 ;g‘rzvﬂhnssmm a4
" ‘ ‘ ANY 10 Varlety of mitn.miniaiare eiecisionl-oletronie SEate: Duais: (4] e Gusd
' Each device rocker actupted, SPST, High rehahillty, 7 —
TAKE 15% | | Bowm Ui homise or e ‘EE.%."E“’.‘"‘;."‘“%?;JJ RAYTHEON-nCA
Fa Hil Elen GES S
° aylos material, Fits jpto 1d-pin (C suchet, wr te NATIONAL LINEAR
vy Sy toal é.’.’“zi‘i‘» o 212&‘“‘.“?33"‘"“”'1%5 ';;;chbv e sloneTics ic's
uER L 1Lehn al O =W ] |
g“;:g? ‘ :: 82";‘;% . gg BUY 100 @ 101 mn, Meets ML gpoce Size T x %5 x Su”, A for $5, T
o ¥ER Sale
J16 [OSNYAYT 49 TAKE LM300 5 .69 LMsea - a.mp
li6 [O5N7472 .29 ; et WO . v+ 41 . LMzss X
. ™SI 1 229 I1.50
S TN samge 8495 ety |Biea s Glese  zes
.35 |LISNI&TS 59 [Ogn7a142 2.28 Fasi R ;| O tm3os ;s JLM7o2 A
.35 |OsSN7a7e .39 1 Gengi50 99 ; Fror 12 ) rumBWH “=—|QiM30s  ylog Ll EMFoz 31
.19 |DoNy4I8 .79 | O3N74151 78 frad 3 o WITCHES LM309H 1lox LitMroam  ap
19 |OSM7480 52 ' G i Dial | Swit— imacon L tras v
15 |OSM7as1 ey TSI 80 Eharacters " iMztoT 9 [imrio 2
26 |DSN7482 29 OsNY415% 95 Type 219M . . . gou've seen 'em at local distributors LM311 :” LMT11 .29
5% |D$NM7483 1.25 | Ogn7418¢ (9% for 39 EECO Baries 200 thumbwheel awitch is a stan- LA3is 1.8 LM7ax Nt
. COSN7435 1.25 [ O5n74157 0% in tho industry. Used by any olectronic designer LM3ie ie LM733 1.rs
CISN74868 37 [ DSN74158 .95 or experlmenter. Featuros single pole binary coded: LMIZ0w 1,25 LILM7ay 31
CDSN7888 3.95 OsNT4166 1. ¢ode description: ECE: 1-2-4-%, truth tablo BOZ, Black LMa2g I.rs LM7310Vv 1
LISN7&29 245 | OSNT4161 -35 “matte” fnizk, Indicates 0-9, Lifo I-megx of detents, LM3I24 () 1.8y LM7ar(n) &»
OSN7s%0 59 | & 1.25 Fleetrical rating® non-sgwitching 3 amps, Copneclicna LM3I39 (q”_'“ LM7ag bt
CSM7481 1,10 ggﬁ;ﬂgi}.gg e E‘uld,:’namdami a!m l;anzfd ;ithlrgmkangn 1, 2, &) ) iMazgs | 2'5p Hm?sz 1rs
OSNT492 59 | CgNT4aT165 1§50 and €. Back of panel mig, 2 x x 0.57, I LM3al. T+ 175 '-Musllb) 3
CSN7483 89 | CISN74166 150 LM3so ey LMia a8
QaNTast 23| QINAITEIAC) (VIS NEW!STO5” MICRO @ iofimiiyon e s giges .l
Osnrase gt BEN74173 130 | | MINI0-8 ROTARY SWITCH ;& Separste pasltions: md ol doaeds G
= LSN74176 1.20 3 -
msﬁmas aa | HENZ }33"5‘5 e $91.99 3 ror 55, m.é’;? 2 g E‘E;g:g o
OSN74106 .52 X 380-.8 1,10 380 A%
82“;::8: :g Bglr‘ﬁ:} :; 2.74 We introdnead oar, mxaﬁozr;el;l“to T ‘ﬁhwl!-dr;"%uﬂ ::mgs‘ 1‘:= ﬁﬁg:}:ﬁ(ﬂ) ;:s
. B ow . . . foF the Lkt {ime anywhere - B il
tSNT7AT1Z .89 gg”;ﬂg;tgg g:’mm'runm ROTARY bW]’I‘CH shuped like a TO-6 atmgn lgg m;znc 218
89 (O SN74113 6% | Osn7a190 1.40 | | transiator case, Thav's right! . . . T0-5 casel Imagine o thaar Los o NTE20 -
. C1SMN74114 29 | OSNT4191 1.40 8 ¢ifferent rotary cireuits iu 1/4 ¥ &/ 167 space (a true g LM“’ BB LM?;:" 59
99 [CeNTa4121 49 | OSNT£1921.25% PR mwe:-) 8 pins gold plated] Use for PO, Features 3 1.0% 2 59
99 (DgN74122 48 | CISNTA193 1,25 | || O-to-5, 40° angle, 0,057 serewdrivar adjust shaft on ClLmMEss ‘se [Jimrszz . 33
P Dsn74123 65 | O8N7s192 120 | | top of cuns, Brepldovn, vl valtngs 300, 1f;y£em-ui';a\g;: ﬂm;i‘:m, Lo Lﬂ;:g; 89
:; m?ﬁ;’-ﬂ ;2 2: Sgﬁ;::g: 1%3 B’SE ';.‘:s'll'the :ﬁostrumuunl uwlu'h for milere-cireult use, gt::g? ':g ED-' LMTE28 ::
B T 2. i
SRR ENEIRH O i ua -
‘17 SN74145 1,05 OSNT74200 4,95 ON A “Diptr © ===ﬁ: “Jl"i" i;.::{. | :::: I I
-~ -Pim, alarm %35
POSTAGE sTAMP MOBILE WITH DATA SHEETE L1 MM331s-A wc alarm  A.PE - “ n “ Illl““
| This unit ja not advertined
= afywherel  Mads for A & WAY"”
Motorola Communicstions at SPKR NATIONAL BLASTA
the ntiginal cost of $4,50 n $1.98 LM-340T VA5 ON 1N4000 ‘ MONSANTO! XCITON!
‘EN‘M'l‘klfo';‘ inaertion in their ton, voverlng broad range 4 YH 220 Gate * 1 Ame RECTIFIER PRICES -
Th s sOtohm i WIKE, oo Bxtromaly well | giapthey LITRONIXI OPCOAI
frade Each-
It's an excelient spesker .
By 3 = Takay 1M ™ v Sale 240X, 260 240x.200
INDU&TRIAL SPEED CONTROL o 54.95 D1 sNRBOL | 80 10 for A%e Jumbo Medium
A 830 item from G.E, Model 5834 imade for -‘mmm £ 1NGOD2 100 10 for 85¢ {J Red R:
that contrals home, khop wad induatrial llshumﬁ tan! A 1N4CCE 200 10 for 65c '} Grooan Yellow
N very elaborate eirevit for wamerolllng awny electrient 1N4004 400 10 for 75c L) Yellow 3 Green ‘
and electranie devices. Easily controls spoeds «af nlectrie 1N40OOS 600 10 for 85¢c Ambaer I} Ambaer
drilts, “bpuah type motors, éte, 116vac, rated at L100 INSOOS 800 10 for 99¢ 1 Claar P 1 Cear
watts. With variable spoed ot mmmin%v cantrol 0 () 1N4007 1090 10 for 1.28
T toty alumisum case, & x 2% % 2, With diggram Micro .210%.128
and hookups, jw} :od [J Yallow
MICROPROCESSORS! L1 Gresn U4 Amber
PROGRAMMABLE TIMER DELAYS UP TO 5 DAYSYH ROMS! RAMS! Micro (Axial) MV- 50 style
xu 2340 14 nm DIE Conkigte of o yelf-contained B-lut ~ oy L MV.50 Clear ., - . 10
biz. , am.iuakur. and controlled MEMORIES! i e ] MV-55 Red ... .. ufnr 51

ﬂip Hop, 4Y to [55’ zupply. Tlms and power suppiy i 4 95
atapility outperforma all athers, Power anly i2 mW. - -
w4, Programmable caprbility 258 ateps, U scpatate
uuwuu, e fur each coubter.

1101 266 bit RAM

‘BEEPER™ AND “DATER' CLOCK ON THE CHIPS 1103 1024 bit RAM .

lél BOOB Microproceasar . -
MK30280  Lmagine & chip (MEKBQZd0:  of wlarm, dato of the mcntll; B MME260 1034 RAM ... ... 2.89%
s}

BOBDO Super S008 .

2102 1024 Static RAM .

L

o s I’
BEEPE! Bnema and audikle alarm!  wnd direct drive to LE >
EPEE Al others are external, It resdoutk, Boih requlre min: 2512 Character geterstor .. 12,50
5850 also features intornal hrights  imaw  curesnt  denin and MMB203Q Eraceahle PROM . 14.9%

MM3282 2048 bit RAM ... &£.50

vess contrel, The CTTQR1  vollages, for either 4 to 6 MME202Q Eraceable PROM . 14.95
requires extersul triggering LED rexdouts, 1% or 24 8 17024 Eracenble PROM .., 19.885
[1ETTO0L Alarm and Date, .. .S6.08 Pours AM and PAL B22¥ Programmable ROM .. Z.95

1
TELE ] goMz30z  UART, 40pin ........ $12.50

]
i
{1 MAN-B .27 Greon :..so
|

Up to 20 mils par sag. at BV,
Al fit Inte L4-pin IC sochet.

Type Size Color Sals
MAN.1 27 Red 52.50
 MAN-3MA .12 Red B9
MAN-4AB .27 Red 1.9%

MAN-T 27 Red L.t
MAN-8& .27 Yellow 1. 50
ALL ABOYE BY MONSANTO

TYPE 0 kot Ushndost w25 | RELAY IN A DIP

] KR-ZZTGET  Keyhoard encoder ROM . IT'S NEW! GRIBSBY-BARTON REED

adjust  with idling  and walts @ 160 ohm coil,

stopx, Resixtpnee 10 per- SPST NC contants, Dnulsﬂﬂﬂ
cent, %4 watt, Size 76D % to work with imegmmd eir-
WEB x .19, cuits, Mex. [C rating 100

Type Slza Color Sale 3 for

CHIPS C] KMX-5010 10 channel muftiplex ... 9.95 AT PACKAGE P R e
tne of the smecial gut Sa1 3 o 135 goasad
new huys o .
SPECTROL TYPE 43 RECTANGULAR seens erilitie || B3 1 ene dsEpe
[ n, LEerens n
7y CERMET POTS Tolaza, Denigned so that you Yom 3R Ies 00
; can dnsaet v stondard Lds g 701C .33 Red 1.50 3.00 '
Cermet, seaied. Screw driver pin 10 sosket, Rated at B 0 FND.70 2% Red 1.50 3.00 xa.y

A-—Common (Cathade, others Common Ancda

B==With bubble magnifier
O—Plus or Minds 1

mila hre.akdown voltege
0o 52.50 100’ VDG Neede 1 volt to
brogk eireuit, With buili-in

j:::h KEYBOARD KIT = $4 95 3 for §6 poll auppresalon digde,
Kit, lncludels 4 ¥ 23457 G-10 glass erched po hoard,

with 10 “smooth rauck' white keys with blach
humarals, p]lll dingram on *‘touth tone encoder”. Makes G.E. DYNAMIC MIKE!
many *'keybonrd evstema' readily available, (). 30 9

Cryxtal cles,:l rﬁapnnse él‘)l'
all types of hkam. uudlo
SINGLE POLE BINARY THUMBWHEEL SWITCHES || v, Sizg caly B x Lo
Ry $2 50 2 for gu. | With diode compliment DN-OKF switeh, Tith muith
riwiil * Code BCO 1-2.4 % B Positian lfpmmlox; atand, li-ﬂ. n:‘tcabﬁ
2 y porchase of these most-popular muker of or  plug = ak externl

LITRONIX “JUMBO'S'

* Singles size: L x 3/4 x 5/18
* Duals size: B % .9 ¥ .29
* 7-Segmant, 2%-mlis per segment

Typs Size Color Zale 3 for
[J 721D 3 Red $5.95 $13.00
TTE B fad 598 15,00
TasF & Red 393 1100
B Hed 385 1100

OePlinx or Minus 1 plus a digit (134 digits)
EmmDusldigits
F—Flus wr Minvs 1

thumbwhoel switches , . lwlu:h r:o::trul BOK nhm#
switch aeelters to ohtain this rare !Si?*:'vn i‘i"f}ﬁ,‘a,‘i}é‘ﬁﬁ: imp. ta 2000 hz. d sz'so

Turmi add postage Ratad: et i#n

suvings, Grester than | L meg detents. & Rnp non-switch | | & ““- 3 for $8.00° | Phette Urders: Waketieid, Maum, (017) S48 582D

calrtact rating. Hi-impact black matte chee, Gat0 gluu ";;1‘"' 1d-18 Det
«

#poxy circuit board ih rear, Easysh d
white numurola xguinst blnek hnukmgoumns bwltch uize MENE REED RELAY

0,87, Removed from new equipment, Look
ilke new. Distributor uwnit price 9 pmen ok s-mtr];p 2%‘5%’#5?‘%%5:

ne ahefinld, Mags,
Water Slzeet) CQ D K] MAY HE. PIlUNLb
LE Fote CATALOG Fiber Sphics. 'ICe", Semi‘s, Parts
MINIMUM GROER — %4.00

EECO HIyBe $88M=3 atodes, Trutn Tabte 80y o remeemanine) RPOLY PAKS
able \ ;
) Type B79M—no dlode Truth Table c1°11 only $1 T0vdc '« 55 x ten P.0, 00X 3420 LYNNFIELD, MASS. 01940
-ﬁ—
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DEAROM: HAPPY BIRTHDAY!I We finally made itll Nearly two-hundred years have now come and gone 4
since this great nation of ours was founded upon the lofty principles of “LIFE, LIBERTY, and THE PURSUIT  /(: 4
OF HAPPINESS!" 7 !
Now, granted, ol George and Benjamin, along with the rest of their compatricts, may not exactiy have had
HAM RADIO in mind when they drafted their “DECLARATION OF INDEPENDENCE™ — but who (af this late 3
date) can question their interpretation of the “BILL OF RIGHTS” which, among other things, guarantees the 1%
right of “FREE SPEECH!** ' [

It may weall have been that, in their unfailing wisdom, they foresaw the advent of HAM RADIO and the nee& of 1huscnds of
AMERICANS from all walks of life 1o “Get-on-the-Air” and work a little DX, chose a satellite, or “Rag-Chew” with the boys!
Without a doubt, General George would have had a much easier time of it — crossing the Delaware — had he been equipped

_with 2-Meter FMII

Whatever their intent, the fact remains that taday we are o 'FREE” people — free to make our own choices, our own decisions.
And, when it comes to making decisions about buying new {or used) ham radic equipment, we feel that it is worth-your-while 1o
hear the GOOD NEWS about BURGHARDT AMATEUR CENTER in Watertown, South Daketa — of all places!!

""We, the people . . ." ot BURGHARDT AMATEUR CENTER believe there are TWO IMPORTANT FACTORS in any purchase of ham
radio equipment — the PRODUCT and the DEALER —- ar, in otherwards, what you buy & where or from whom you buy it. We stock
& sell and guarantee & SERVICE virtually every major quality product in the ham radio field today, but it's not so much WHAT we
sell— rather HOW we sell it that's worth your consideration when you're in the market for a new or used plece of ham gear.

When you deal with us, you ALWAYS receive our PROMPT, PERSONAL ATTENTION and INDIVIDUAL CONCERN —. avary letter or
phone call puts you in INSTANT TOUCH with someone who can give your order or inquiry his undivided attention. We approach
each & every transaction with a fresh frame of mind, and you'll always find us ready to COOPERATE with you 1o the limitl]

When it comes fo FAST DELIVERY, HONEST DEALING and DEPENDABLE SERVICE, we don’t just advertise it — we GIVE IT1! We do not
pretend to be “'Big Cperators” or "Wheeler-Dealers” — but choose instead 1o offer FRIENDSHIP, PERSONAL SERVICE and
RELIABILITY to those who realize thot there is more to a GOOD DEAL than just the “lowest price’* — that in the final analysis, the
reputation of the dealer standing behind their purchase is worth as much or more than the quality of the product itself.

In future issues of QST, we'll no doubt be advertising at times SPECIFIC products, which we feel will be of interest to you, But, we
want you fo BE AWARE of our MOST PRECIOUS COMMODITY — which is, ourselves, aur policies, our terms, our guarantees and our
;ervic.es. These, along with your CONFIDENCE, are our MOST impertant assets, and in terms of doliars & cents will NEVER be

iscountedt!

In closing, we'd like to take this opportunity to extend you our best wishes for a truly “HAPPY & HEALTHY NEW YEAR' in 1976. To
those who have patronized us over the past 38 plus years, our sincerest *THANKS” for giving us the chance 1o serve you. We hope
our efforis have made your hobby both an enjoyable & satisfying one, and we look forward to hearing from you again soon, aiong
with those who have yet to “"TRY USI™

Finally, while we all take a few moments from our busy work schedules & daily routines during the course of this proud
BICENTENNIAL YEAR we now celebrate in commemoration of the heroic deeds & unselfish valor of our forefathers, let us be aver-
mindful & thankful that their “SPIRIT OF ‘76" which led them through innumerable hardships and costly sacrifices is still AMERICA

- WE'RE FOR REAL!! (S

There’s No Doubt About it} AMATEUR CENTER

LY STAN BURGHARDT WOIT 124 First Ave. N.W.
5 P.O. Box 73
BILL BURGHARDT WN@NBO Phone (605) 8667314
JIiM SMITH WBOMJY Watertown, §.D. 57201

WRITE TODAY FOR OUR LATEST BULLETIN/USED EQUIPMENT LIST!!




TEAR OUT

1976 Bicentennial Calls

BICENTENNIAL CALL SIGN Call Sign Prefixes Within Contiguous U.S. Ks4 AH4 AH4 K54

PREFIX EXCHANGE Existing Bicentennial Bicentennial Existing IKS5S6 AH3 AHS W56

i Sws MR AN Al R

N AR ag ws QB 4G al KPg

wa an ac W we Acs A wJ6

ws ng Qe Whe  ARL Al2 Wwva

. wD AE AE wD
{n celebration of the L5, Bicentennial, W AR AF wr Wie Adl A3 Kva

the Federal Communications Commission I§ WR AF AK W WLT ALl Ale KP4
permitting the use of speclal prefixes on a N N W6 AH2 A7 KJ6
voluntary basis by its amateur licensees fram _ Gal! Sign Prefixes Outside Contiguous U.S.  wpg AJs AJs wpP4
0500 UTC fanuary 1, 1976, to 0500 UTC Existing Bicentennial Bicentennial Existing wsé AHS ALl WL.7,
Jeanuary 1. 1977, No special approval is KB, AG2 AGl WwW5 Wv 4 AJ2 AL4 KC4
reqil(nreﬁ!. The ftollgwtlng tablas are designed to Eg?s‘ glc_;?s Rgg wg%a wwe AG1 ALT KL7
makea gasy to determine what prefix you Mavassa |s., NOT Antarctica.
should use {Isft columns} and what pref?x a KHE AHE AGH WGE, Guam only, NOT the other Martana Is.
ﬁ!_tg:?‘rétennllal 5*;’“01"_‘11 you ,hr‘:a," US’-{F”Y USﬂf ?iﬁ} ﬁi} ﬁg? ﬁﬁg * Novices on Baker, Canton, Enderbury,
Fi columns), ase “K"” prefixes no . ' oA
listed, such as KG4 and KZ5, are not under KME AHY AH1 WH6 Howland Is., NOT Cafifornia (other “W
FCC ]urisdiction. Plans tor special prefixes for KP4 AJd AH2 WMB prefixes in this table are also MNovice
those |ocations were unknown at press time. KPE Alp AH3 KS6 stations.)

U.S. Amateur Frequency and
Mode AllocationS evised as of Nov. 14,1975)

BANDWIDTH LIMITATIONS

FREQUENCY (OR PHASE) MODULATIOM:
28"y S SR M anieelrey

.1 an R z the bandw [ :
amission shall not exceed that of an A3 KEY 15 METERS
emission having the sarme audio characteristics.

0= i\\l and F1i %:édvuncled
TELEVISION: ©On frequencies below 50 @=Aland voice =Genera (I
MHz, the bandwidth of A5 and F5 emissions p= Al.volce and SSTV Ts Tachniclan |
shall not exceed that of an A3 single sideband E=Extra . N=Novice i
emission. Between 50 and 225 'MHz single Conditionaf class privileges are the on
sideband or double sideband A% may be used same as General. SN
and the bandwidth shall hot exceed that of an a9,
A3 single sideband or double sideband signal &
respectively, The bandwidth of F5 emission
shatl not exceed that of an A3 single sideband BO METERS

emission. Betow 225 MMz, A3 and A5 emls-
slons may he used simultaneously on the sama
carrier frequency provided the total band-
width does not exceed that of an A3 double
sidaband amissian,

RTTY: When using frequency-shift keyinfa,
the shift shall be less than 900 Hz. with audfo
frequency-shift keying, the highest funda-
mental modulating frequency shal! not exceed
3000 Hz and the audio frequency shift shall
he less than 900 Hz,

35007

ALL MODES: The carrier frequency pius
modulating frequencies must be contained

= ° N

:iriltar}::an :&{E;L::d:.llocatlons and within appro- e Te] _ ' ' o
SRR A R O A W L LRI SR

Nt?’lTE: S(i)me asmataugrebgnadpshal!cre!srlllarg{:l tvivith UHIHII‘LIHHHII E O 0 0 A R AT {9
ather services. Some geogr al [imitations o © [«] o] - < <
axist for the 220 and 420 MMz bands, For Oa o 8 oﬁ ot g - 3 g e
details, and for information on specialized =) by PO S 2 ) © 7 i ns
modes, see ARRL License Manual. For infar- | =i~ ™ s
mation on repeatars, ses License Manual and

Repeater Directory.

160 METERS: Extra, Advanced and General

anlaytuts‘e some ssgrr'tents at h;.sl-zso |I\."IH::. 20 METERS 2 METERS

mitations are on a geographical basis; see G
i T fi f S ‘ . ” "
Gigange antat & reafeal forin $23R%om | [y A (R T
: ted AT |E A1 LT e T T T e, A,6

Gther — ANl modes axcep! as note —

Extra, Advanced, General, Techniclan. gg 8 g h_§ 8 5.: 3%!: g 5] E 35{
220 N ogn R T AL B S N R X s i 3 I gE
430 — a50* 2470 — 24,25 S ¢ ¥ = ” -

1215 — 1300%* 48.0 — 50,0

2300 — 2450 710~ 76,0

3300 — 3500 165.0— 170.0

5650 — 5925 0.0~ 250.0

24 3
* Pulse not permitted All above 300
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YAESU FT-101E TRANSCEIVER

Are Yaesu's FT-101's the finest all-
around transceivers in the world?
Yes — and now the best is even
better. The new FT-101E includes
apotent R. F. speech processor. Plus
improved, easy-to-use lever switches.
A more refined clarifier control

for push-button, independent
clarifier operation. There’s also a
160 meter crystal included without
extra charge.

And all the other features that
have made the FT-101 series of tran-
sceivers among the world’s most
popular are still here: 260 watts SSB

VAESU

PEP. Globe-circling power on CW
and AM. 160 to 10 meters range.
0.3uV receiving sensitivity. And
one very important feature you never
want to forget is the famous Yaesu
warranty, strong dealer network and
convenient serviceability.

If you're a serious amateur,
you're always looking for moreradio.
And the FT-101E is just that. $749*
buys vou a million bucks worth of
enjoyment. See your Yaesu dealer
or write for our catalog. Yaesu
Musen USA, Inc. 7625 E. Rosecrans,
No. 29, Paramount, Calif. 90723.

(i *FT-101EE $659.
FT-101EX $599.
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