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*Pat. No. 3419872

Ms/ey T:(’lfz;

With ‘Patent Approved’ Classic Feed System

You’ve been hearing about the Classic Feed System and
its phenomenal success in three-element configur-

.: ations. Now-—in response to repeated requests—this
' revolutionary new matching system, Balanced Capacitive
Matching, has been incorporated into thé original six-
element configuration of DX-proven TA-36 to create the
new Classic 36. This tri-band beam, rated for maximum
egal power on10, 15, and 20 meters, features the Classic
coax-fed balanced element for more efficient beam per-
formance, increased bandwidth, and maximum gain.

As the latest addition to the world-famous Mosley Trap-
Master line of amateur antennas, the Classic 36 offers:
frequently-imitated, never-improved-upon Mosley Trap-

Master Traps; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant
Trap Circuits; weather-tested Trap-Master construction.

Satisfied TA-36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

el The Mosley name is your guarantee: Mosley builds quality
1 antennas and stands behind them, Write factory
| direct for complete specifications and performance data,
including VSWR curves and gain figures.

Dept. 181B

Moz /ey Elitin® 51

4610 N. LINDBERGH BLVD., BRIDGETON MO, 63042




NEW SOLID-STATE
ALL-ENVIRONMENT
TR-9 AM TRANSCEIVER

ADVANCED HIGH PERFORMANCE MULTI-MODE SYSTEM

® Manpack, portable, mobile or ® 2-12 MHz in three bands
base station operation e 10 Watts AM or CW output

® Six crystal-controlled transmit ® FET Variable frequency oscilla-
channels tor frequency control

For the most complex, or the most primitive service conditions, Hallicrafters’ TR-9 Trans-
ceiver offers the performance assurance of an unequalled record of dependability and
versatility under adverse environments. Compact, lightweight, this is the transceiver that
can go anywhere, in any of four modes, as the “heart” of a general coverage receiving/
transmitting network. Features modular construction, quick disconnect to facilitate field
servicing. Operates from any 12 VDC (negative ground) power source. Full line of

accessories available including AC power supply for base station operation. Write today
for free descriptive brochure.

You’re in the Global Communication Community with a Hallicrafters.

#he hallicrafters co.

A Subsidiary of Northrop Corporation

600 HICKS ROAD
ROLLING MEADOWS, ILLINOIS 60008
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.but not for the KWM-2

At 100,000 miles, it's
still the liveliest rig
on the road.

Z)

COLLINS

N



STAFF

JOHN HUNTOON, WILVQ
Editor

E. LAIRD CAMPBELL, W1CUT

JUNE 1969

VOLUME LIII NUMBER 6

Managiag Editor PUBLISHED MONTHLY, AS ITS OFFICIAL JOURNAL, BY THE
GEORGE GRAMMER, WIDF AMERICAN RADIO RELAY LEAGUE INC., NEWINGTON, CONN.,, U. S. A,
Technical Editor OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

DOUG DE MAW, WICER
WALTER F, LANGE, W1YDS
ROBERT E. ANDERSON, K1TVF#
GERALD L, HALL, K1PLP
Assistant Technical Editors

EDWARD P. TILTON, W1HDQ
V.H.F. Editor

LEWIS G. McCOY, WI1ICP
Beginner and Novice

ROD NEWKIRK, W9BRD
WILLIAM SMITH, K4AYO _
LOUISE MOREAU, WB6BBO
JOHN TROSTER, W6ISQ
Contrtbuting Editors

——
ROBERT J. RINALDI, WI1CNY
Advertising Manager

EDGAR D. COLLINS
Advertising Assistant

J. A. MOSKEY, W1IMY
Clirculation Managct

CARL E. SMITH, WI1ETU
Assistant Circulatfon Manager

*On military leave of absence

OFFICES

225 Main Street
Newington, Connecticut 06111
Tel.: 203-666-1541

Subscription rate $7.50 per year post-
U.s, funds, 10 I({‘a.uada. and U.8.;

jncluding QST, avallable oaly to
ndividuals with a bona fide interest
n amateur radio: $6.50 per year
U.8. funds, in Canada and_ U.S.; §7
elsewhere, Single. coples, 75 cents,
Foreign remittances should be by
{nternational postal or express mooey
order or bank draft negotiable in the
U.8. and for an equivalent amount
in U.8. tunds.

Becond-class postage paid at Hartford,
Conn.and at additional mailing otlices,
Copyright 1969 by the American Ra-
dio Relay League, inc. Title regisicred
at U.8. Patent Oflice. International
copyright secured. All rights reserved.
Quedan reseroados todos tos derechos,
Printed in U.B.A.

o~~~ - ~~~
INDEXED BY Applied Science and

Technology Index. Library of Con-
gress Catalog Card No.: 21-9421

OUR COVER
Inspired by a
sketch by Ron
 Hays, our own
Ed Colling did
this colorful
- Details

Convention he-
in on page 72,
See you there,

—CONTENTS —

TECHNICAL —

The “QRP 80-40" C.W. Transmitter
Doug DeMaw, WICER

Aluminum Tubing — What Sizes Are Available?........

Cathode-Ray Tube Display Unit for Satellite Weather
Pictures..ceeeescesssecseesoJack Spillane, WZUGV

Gimmicks and Gadgets:
Touch Control....ccoe0sees.John J. Glauber, W4OB

The Mainline TT/L-2 F.S_.K. Demodulator, Part II
Keith B. Petersen, W8SDZ

1275/2128-Hz. Filters For The TT/L-2 F.S.K. Demodu-
lator...eeseeessecsscnssssenesJerry Hall, KIPLP

Three Innovations For Field Day
Wayne E, Overbeck, K6YNB

Recent Equipment:
Galaxy GT-550 Transceiver..scsesessssscscsssssass

Easily-Constructed Antennas for 1296 MHz.
Dolph Vilardi, WA2VTR

BEGINNER AND NOVICE —
Clean Up Your Harmonics!. . Lewis G. McCoy, W1ICP

OPERATING —
Results, 1969 ARRL Novice Roundup.Bob Hill, WIARR

Results, 22nd ARRL V.H.F. Sweepstakes v
Bob Hill, W1ARR

Standard Operating Procedure..scssesssssssssssssscss

GENERAL —

AMSAT .i.ovveveenessess Perry I. Klein, K3JTE and
William A. Tynan, W3KMV

1969 ARRL National Convention
Vern Modeland, WAJJOG

ARPS....co0vuinnes 68 Index to Advertisers.,.
ARRL QSL Bureau. 90 “ItSeemstoUs ...”.
Coming Conventions. . .... 74 eague Lines...
Correspondence From Mem . 80 Operating New:

DX QSL Buredau....eoceeveese 83 Silent Keys.....

Feedback..v.veeessesesnans .84,98 Station Activities...... ..
Happenings of the Month...... World Above 50 Mc..ossensns
Hints & Kinks,..e.cvcc0evseee 50 YLNews & Views...ooceeeeees
How's DX?..0c0v00eeeceresss 83 WIAW Schedule..c.cossseennes

TARU NeWSasensssrsnnneresee 83 2BYears Agoin QST..veeesss

11
16

18

22

24

29

36

.41

47

Technical Correspondence.,scesscsessessassssasssssessss 52

32

56

81
68

54



The Hammarlund Superpro

Nothing else even comes close.

For continuous communications under
the most difficult conditions — when
the message must get through —
Hammariund Superpros have been the
mainstay of Armed Forces and Govern-
ment Agencies around the world!

The world famous Hammarlund SP-600
series Communications Receiver is
available in three frequency ranges

(10 KHz-540 KHz, 100 KH-29.7 mHz,0.54
mHz to 54 mHz); single or dual diversity.
in cabinet or rack mounted units.

Tunable over 6 continuous bands, each
band has 6,000 readable settings!
Sensitivity of 1.0 microvolt on CW/SSB,
2.0 microvolts on AM. Image rejection
is at least 74 db down and spurious
responses at least 100 db down.
Selectivity with three crystal and three
non-crystal filter positions is from

200 Hz to 13 kHz. Radiation is negligible
with no cross talk in multi-receiver
installations.

The SPC-10 Single Sideband Converter self-contained unit with a tunable 60 db
can be operated with any receiver slot filter. Selectivity is variable in
having an IF frequency of 450 to 500 seven distinct steps. Selectable AVC.
kHz. When interconnected with the Together the Hammariund SP-600 and
SP-600, it provides SSB reception at its SPC-10 have set a standard of perform-
best. The SPC-10 is a completely ance rarely, if ever, equaled.

Send for the SP-600 brochure —it has all the facts!

~HAMMARLUND

Manufacturing Company Incorporated

A subsidiary ot Electronic Assistance Corporation
: 7. R R .
Established 1910 ‘ 73-88 Hammariund Drive, Mars Hill, North Carolina 28754




PRESENTING THE ALL NEW

AMEGCO PT

ALL BAND TRANSCEIVER
PREAMPLIFIER

= 6 THRU 160 METERS = FEEDS 2nd RECEIVER

Model PT, with built-in power supply, transfer relay, connecting
cables, wired and tested.

m A frame grid pentode provides low noise figure with ability to handle strong signals,
greatly improving the sensitivity of the receiver section of a transceiver.

m A unique built-in transfer circuit enables the PT to by-pass itself while the transceiver

is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as
muting it.

AMECO
DIVISION OF AEROTRON, INC. » P, 0. BOX 6527 = RALEIGH, N. C, 27608

GSB 201 MK I

10-80 METER LINEAR AMPLIFIER
...THE WORK HORSE |

Four (not two) type 572B tubes for a
full 2000 watt P.E.P. SSB input.

= Full wave solid state power supply.

S x! m Universal rear of cabinet circuitry

may be connected for transceiver or

receiver-transmitter use without

internal modification.

= Plus many, many more features.

: Also available: GSB 201 MK Il — em-
Exceptionally compact—only ploys four type 811A economical triodes
814" high, 1254" wide and 17" deep—the ~ Tof 1500 watt P.E.P. input.

GSB 201 lends itself readily to table

top mounting. See your favorite distributor

— Write for brochure

G‘ONSETQANOTHER DIVISION OF AEROTRON, INCORPORATED

P. O. Box 6527 / Raleigh, North Carolina 27608




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SC ;M the administrative ARRL ollicial elected by members in each Section.
Radio ciub reports are also desired by SCMs for inclusion inS1. ARRL tield Organization station appointments are
available in areas shown to qualitied League members. (tencral or Conditional Class licensees or higher may be appointed

ORS,0VS, OPS, 00 and OBS.

&TLANTIC DIVISION

‘Cechnicians may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed OVS.
SCMs desire applxcatxon leadership posts of SEC, EC, RM and PAM where vacancies exist.

‘I'ownsend 19734

Philadelphia 19114

Severna Park, Md. 21146

\ilburta Gardens
‘I'renton U862Y

Syracuse 13219

Conway 15027

Springtield 62703
1ndianapolis 46218
Yortage 53901

So. Bloomington 55431
Girand Forks 53201
Clear Lake 57226

Brinkley 72021
Covington 70433
Kusclusko 39090
NMemphls 38128

‘Owensboro 42501
tHolt 43542
Iteynoldsburg 43068

New Rochelle 10801 i
Massapequa l’ark, L. L 11762
Bergentield 07621

Kellerton 50133
Kansas City 66109
Kirksvile 64501
Chadron 69337

“College 99735

Southlngton U648Y
Braintree V2185
S50. t'ortland vtJl3
laconia 03246
Pawtucket 02560
Montpeller 05601
sSpringtield 01119

Lewiston 33501
Anaconda 57911
Hillsboro Y7123
Seattle Y8125

Walnut Creek Y4595
Kuneohe 96744
Houlder Clty 89005
Carmichael 95608
San kafael Y4901
Iresno, Y3702

T.os Gatos 95030

T Curboro 27886

North Augusta 29841
Norfolk 23503
ffalrmont 26554

Liukewood 502248

Los Alamos 87544

h.dt. Lake Clty 84109
lasper 82601

Huntsville 35311
Margarita

Neptune Beach 32233
Q,olumbuu 31902

Caparra Helghts

San Juan, £ L VU922
¥ort Walton Beach 32548

P’hoenix 85016
Alhambra Y1Rol
Sauta Ana 92707

Kl Cajon 92020
‘fhousand Oaks 91360

Dallas 75232
Lawton 73501
tHouston 77023

Delaw: KINYG John L. Penrod
Astem k‘ennsylvanla. WIHK ieorge 8. Van Dyke, Jr. 4007 (,onvcnt Lane
Maryland-D. K3LFD John mMunholland 406 Holland Rd
Southern New Jersey w2zslr Edward G. Raser 19 ulnckwoud Drive
Western New York K2KTK Richard M. Pitzeruse 303 Woodland Rd.
Western Pennsylvania W3GJY John K. Wojtklewlicz 1400 Chaplin St.
_— _ _CENTRAL DIVISION
linols WIOPRN Edmond A. Metzger 1520 South 4th st.
Indlana WIBUQ \illlam C. Johnsun 233y Uillside Ave,
Wisconsin K9GSC Kenneth A. kbneter 822 Wauona Trall
J— DAKOTA DIVISION _
Minnesota WYPAN Lurry J. Shima 11417 Goodrich 1td.
North Dakota WADM uurolu L. Sheets 21 kuelld Ave.
South Dakota BoTX\W Seward b, tlolt Box 5%
DELTA DIVISION
Arkansas* WASIIS Robert D. Shaefer 4049 \West Cedar
ioulsiana W5EPM J. Allen Swanson, Jr. RED 1, Box 354-1
Mississippl WASKEY  ¢lifton C. Comfort 310 L. Washington St.
‘Tennessce K4RCr Marry A. Phillips 5200 Oak Meadow Ave,
- . __ _GREAT LAKES DI1VISION.
Kentucky W40Y1 George S. Wllson, 111 2113 Old Cabin Road
Michigan K8H KM Joseph L. Poutek 1.0, 130X 2858
Ohlo WBETU Richard A. igbert 6479 Ited rox ltoad
- [ .. HUDSON DIVISION _
Iustern New York KYSIN Graham G. Berry 51 Parcot Ave.
N. Y. C. & Long Island K2iDB lalne 8. Johnson 266 Cypress St.
Northern New Jersey w2z louls J. Aworoso 180 Pleasant Ave.
e MIDWEST DIVISION
lowa KOMUX Wayne L. Johnson Rural Route ¢1
sansas KoBX Robert M. Summers 3045 North 72nd
Missourt wHBy itobert J. reavier Atoute 4
Nebraska KHOAL V. A, Cashon 434 Plne St., Box 488
- —_— .. . NEW ENGLAND DlVlSlON e
Connecticut W1GvVT John J. McNassor 218 Berlin Ave.
lcastern Massachusetts WIALY ¥rank L. Baker, Jr, 45 dolar Ave.
Malne ITEV Feter L. Sterling 49 Lautham St.
New Hampshire wW1Qs Donuald Morgan nnyvxcw unvc. P.O. Box 65
Rhode 1sland K1AAV John I, Johnson 3V frult St.
Vermont KIMPN i5. Reginald Murray 4 Hillcrest Drive
\Western Massachusetts WISTR Norman !, IForest 36 valley Itd.
- NORTHWESTERN DlVlblUN
Alaska KLTALQ  Albert £. Weber x 735
Idaho W7ZNN Donald A. Crisp 441»,-3111 8t F
Montana WITYN Joseph A. D'Arc 1916 Haggin Ave.
Qregon K7IWWR/WATKTV Dale T. Justice 1369 N. I, Sunrise Lane
Washington W7IWJ Harry W. Lewis 10352 Sandpoint Way, N.E.
PACIFIC DIVISION
. ¥ast Bay * wB6DL Paul J. L’arker 2236 Whyte Ave.
Hawall KH6BZF T.ee R. Wical 45-601 Luluku ’d.
Nevadu W7bPB Leonard ML Norman 652 Utal
Sacramento Valley WA6JDT John k. Minke, 111 6230 Rio Bonlto Drive
San Irancisco WAGAUD  Hugh Cassidy 77 Coleman Drive
San Joaquin Valley " WweJPU italph Saroyan (:204 15, ‘Townsend Ave.
Santa Clara Valley _W6vVZr Albert I, Gaetano 115 0ld Adobe Kd.
ROANOKE DIVISION
North Carolina WALUQC Culvin M. Dempscy 1604 West Canal St.
Houm Carolina W4LED Charles N. Wright 711 Merriwether Drive
Virginia ‘WASHJ tf. J. Hopkins 8600 tlammett Ave.
West. Virginia WEIM Donald B. Morris 1136 Morningstar Lane
ROCKY MOUNTAIN DIVISION_ .
¢olorado WHSIN Charles M. Cotterell 430 South wadley St.
Ncw Mexico* W5NUI Jumes R. I’rine, D.V.M. 12,0, Box 11238
Utah W7QWH ‘I'homas f1. Mlller 6148 bout.h 3360 LJEL
Wyoming Ww7CQL Waync M. Moore 142 South Montana Ave.
. . SOUTHEASTERN DIVISION .
Alabama W4WLG Donald W. Bonper 2208 Rodgers Dr,
Canal Zone KZ50B Russell I, Oberholtzer 1.0, Box 107
Tastern klorlda WA4NFEV W, G. Blasingame 716 Magnolia St.
Cieorgla W4RZL Howard L. Schonher £,0. Box 1yu2
\vest indles KP4V Albert R. Crumley, Jr. 1.0, Box 10073
Western Ilorida W4RKII Frank M. Butler, Jr. 323 Elllott Rd., 8.1,
SOUTHWESTERN DIVISION
Arlzona W7CAF (iary M, uamman 2813 1. Campbell Ave.
1.0 Angeles WABKZI Harvey D. D. Hetland 2008 Cedar St.
Qrange W6DEY Roy R. Max: axson 1434 South Olive St.
Sau Dlego* WAGCOLS Richard L. Letiler 1912 Milford Pl
Santa Barbara WAGOK (tecll D. Hlnson 1933 Coventry Court
. I _ WEST GULF DIVISIO
Northern T'exas WSLR L. k. Harrison Holly ‘Gilen Drive
Oklahoma \WSPML (ecll C. Cash 1801 Smith Ave.
Southern Texas WS5AIR G D. Jerry Sears 5634 Lakrldge Bt.
S S ... GANADIAN DIVIS ON _
Alberta VE6GEIK utherland 444-25th "Ave., N.IE.
British Columbia VIS7EB . Savage 4553 \West ur.n Ave.
Manitoba Vis4Jr John ‘I'homas Stacey 19 Cottonwood Cres.
Maritime VEINR Willlam J. Gillis shediae Road, RR 6
Ontarlo VE3IBUX  Roy A. White 6 Northwood Crescent
Quchec VIS20J Jim lbey 1755 Brookdale Ave.
Saskatchewan VESHP CGiordon b. Pearce 1903 Connaught St.

Calgary, Alta.

Vancouver &, B. C.

Brandon

Moncton, N. B.
elleville

Dorval, 1. Q.

RRegina

4 Officlal appointed to act temporarlly in the absence of a regular officlal




For The Experimenter!
International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
- HC 6/U holder. Calibration is *.02% when operated in International
OX circuit or its equivalent. (Specify frequency)

OX OSCILLATOR

P Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz

Hi Kit 20,000 to 60,000 KHz $295

(Specify when ordering)

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

MXX-1 Transistor RF Mixer Lo Kit 3 to 20 MHz

$3.50

A single tuned circuit intended for signal con-
version in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for injection in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz

(Specify when ordering)

. BAX-1 Broadband Amplitier

Hi Kit 20 to 170 MHz
(Specify when ordering)

PAX-1 Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
follow the OX oscillator. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplifier can be amplitude modu-
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

$3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. Ideal for SWL, Experimenter or
Amateur,

Write for complete catalog.

INTERNA

|#

NAL

CRYSTAL MFG. CO, INC.
10 NO. LEE @ OKLA. CITY. OKLA. 73102



RADIO RELAY
LEAGUE, :wc.,

is o noncommercial association of fadio amateurs, bonded for
the promotion of interest in amateur radio communication dnd
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the cadio amateur in legislativé matters, and far
the maintenance of fraternalism and a high standard of conduct.

itis anincorporated association without capital stock, chartered
under the iaws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors, The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio opporatus is eligible to membership
on its board.

“Qf, by and for the amateur,” it numbers within its fanks practi-
cally every worth-while amateur in the nation’and has a history of
glorious achievement as the standard-bearer in amateur affairs.

inquiries regarding membership are solicited. A bono fide
interest in amateur radio is the only essential qualification; owner-
ship of o transmitting station and knowledge of the code are not
prerequisite, although full voting membershsp is granted. only to
licensed amateurs.

All general correspondence should be addressed to the adminis-"

rative headquarters at Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WI1AW, 1914-1934
EUGENE C. WOODRUFF, W8CMP, 1936-1940
GEORGE W, BAILEY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WHTSN, 1952-1962
HERBERT HOOVER, JR, W6ZH, 1962-1966

Officers

President . . . . . . . .. ROBERT W. DENNISTON,* WgDX
Box 73, Newton, lowa 50208

First Vice-President . . .. . WAYLAND M. GROVES,* W5SNW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents .. . ., . .. . .ROEMER O. BEST, W5QKF
P. LANIER ANDERSON, JR.,, W4MWH
Secrefary . . . . . . . . . ... JOHN HUNTOON, WiLVQ

Treasurer , . . . . . . DAVID H, HOUGHTON
225 Mam St., Newmgton, Connecticut 06111

> L] ® [ ] L]

Honorary Vice-President . . . . . FRANCIS E. HANDY, W1BDI

[ 3 L] L] L L)

General Monager . . . . . .- JOHN HUNTOON,* WI1LVQ

Communications Manager . . . . . .GEORGE HART, WINIM

Technical Director . . . . . . GEORGE GRAMMER, WIDF

Assistant General Manoger . RICHARD L. BALDWIN, WIIKE

Assistant Secrefaries . . . .~ . PERRY F. WILLIAMS, WI1UED

WM, I. DUNKERLEY, JR, WA2INB ROBERT M. MYERS, W1FBY
225 Main St., Newington, Connecticut 06111

® ® L L] L

General Counsel . .= . . . ROBERT M.BOOTH, JR., W3PS /KA4PS
= . 1150 Connecticut Avenue, N. W.,"Washington, D, C. 20034
Associate Counsel . . . .. . ARTHUR K. MEEN, Q.C., VE3RX
Suite 2212, 44 King St. West, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B. EA'I‘ N*. viiennnns ..VE3C
x 660, Waterdown, ‘Ontarto’
Vics—l)lrector C'olin €. Dumbrllle. ... .VE2B!.

116 Oak Ridge Drive, Bale d'Urte, Quebec

Atlantic vax'n'on
GILBERT L. CROSSLEY . ... .00ovnass W3Y
734 West Foster Avenue, state College, Pa. lbist

\'{ce Director: Harry A. McConaghy... W3E "
8708 KFenway Dr. Potomac, Bethesda, Md. 200

Central Division
PHILIP FE. HALLER..
6000 3. Tripp Ave.,

1"tce-irector: K.dmond A. Netzger WIPR.
1520 South tourth 8t., Springteld, ‘iinois 627t

Dakota Division

CHARLES G, COMPTON®*............
Hox 226A R.R. 1, South St. Paul, Minn, 55075

Vice Director: John M, Maus........... WOM
Oakdale Additlon, 8t. (lnud Minn. 56301

Deita Division

PHILIP P. SPENCER....... W5LDH/W5LX.
575 Amethyst St., New Orleans, La. 70 24

Vice Director: Max Arnold . ............ W4WH
612 Hogan ltoad, Nashville, ‘Tenn. 37220

Great Lakes Division

ALBAN A. MICHEL. ....cocuiuisaan.. W8wW
459 Bonham Hd., Cincinnati, Ohlo 45215
Vice Lirector: Charles C. Miller. . ........ W8JIS

4872 Calvin Drlve, polumbus, Ohlo 43227

Hudlon Division
HARRY J. DANNALS»*, ...
168 Arbor Lane, L)lx Fills,

Vice Director: Stan Zak. .
31 Jennlfer Lane, l*ort ¢

Midwest Division
SUMNER H. FOSTER,. .
2110 Goblin's Gully Dr,, 3.E.
52403
Vice-Director: Ralph V. Anderson.......... KON
528 Montana Ave., Holton, Kansay 66436

New England Division

ROBERT YORK CHAFPMAN........... wiQ
% douth Road. Groton, Conn, 06340
Vice-l)irertnr Bigelow Green .. ......... w

n 1EA®
11 Law's Brook Rd., South Acton, Mass. 01771

Northwestern Division

ROBERT B. THURSTON............ W7PG’
7700 318t Ave., ..., Seattle, Wash. 98115
Vice-Director: David O, Bennett. ... .... LW7QL]
Hox 455, St. lelens, Ure, 97u51
Pacific Division
J.A. DOC GMELIN............00e0.s W6ZR
10835 Willowbrook Way, Lchrtlno L,n.llt 95014
I’zce-l)trec!or . Donald Kberlein, .. .... WEYH )
P, Box 475, Palo Alto, (.allt 94302

Roanolie Division
VICTOR C. CLARK
12927 Popes Head Road.

Vice-Director: 1. Phil Wick V4ACH
4821 Hill Top Road, urccnsboro, N.C. 7407

Rocky Mountain Division

CARL L. SMITH®. ... oo inrsaanson, WOBW
1070 Locust 8t., Denver, Colo. 80220
Tice-Director: 'Thomas B. Banks........... W5H

6500 Mossman, N.E., Albuquerque, N. M. 87110

Southeastern Division

CHARLEB J. BOLVIN. . .............. 4K
2210 8.W. 27th Lane, Miami, Fla. 33133
Ylee-Irirector: Albert L. Hamel........... K48J]

220 N.k. 25th street, fompano Beach, Fla. 3304

Southwestern Division

JOHN R. GRIGGS. ... ... cooiiiieeeae WEK
11422 Zelzah Ave., Granada Hills, Calif. 91344

Vice-Director: Arnold Dahlman.......... WeuiL
14940 Hartland 8t., Van Nuys, Callf. 91405

West Gulf Division

ROY l. ALBRIGHT.
107 Rosemary, 3an’ Anton

Tice-Lyirector: Legter L. Harbln
4515 Calmont, Kort \Worth, Texas 76107

# Member Executive Committee

N



“It Seems 10 Us...”

QOSL BUREAU

Our incoming mail lately has contained
quite a few self-addressed envelopes with
notes attached to the effect of “Do I have
some QSL cards there waiting to be claimed?”’
and that means it’s again time to explain the
ARRL QSL Bureau System, both its head-
quarters and district operations.

Basically, the ARRL QSL system exists
solely to help Americun and Canadian ama-
teurs in getting their cards from overseas sta-
tions. We outnumber the rest of the world in
amateur population by such-a margin that our
QSLs are not of any great value to hams else-
where who have beeu on the air any time at
all (excepb perhaps for those of us in the
“‘rare” states and provinces). It's a good bet
that few foreign hams would feel it worth-
while to spend the equivalent of eight cents a
card QSLing every W or K, VE or VO worked.
But with the ARRL Bureau in operation, all
the foreign amateurs need do is wrap up their
American and Canadian cards in a bundle,
once a month or so, und send them to the
League headquarters.

At headquarters, the QSL cards are sorted
out approximately every ten days and mailed
to the volunteer District QSL Managers. Now
this is where you have to do something —
you furnish your own district QSL manager
with stamped, self-addressed envelopes. See
page 90 for the name and address of your
district manager and for his preference be-
tween the two standard envelope sizes —- the
number 10 business envelope, about 414 by 914
inches, or the #50 manila envelope, a.bout
5 by 8 inches. The envelope size is important
to Bureau personnel, because the sorting
racks or cubby-holes are built for the one size.
Also, print your own call letter prominently in
the upper left-hand corner of the envelope
You may, if you wish, give the district manager
additional simple instructions, such as ‘‘Mail
when full” or *“Mail monthly.”” In the former
case, if you have a 6-cent stamp on the
envelope, he will mail it when about six cards

have accumulated; if 12 cents postage is-

attached, he’ll wait for a dozen cards, etc.
There 1s an alternative plan in operation at
some bureaus which you may use if the man-
ager agrees and you wish to use it; under this
gystem, you may send a dollar to the manager,

who agrees to buy, stamp, address and mail a
stated number of envelopes to you, notifying
you when to remit another buck. This optional
plan is of course a little more expensive be-
cause you are in cffect hiring the manager to
do your work for you. Many hams and mana-
gers have found it mutually convenient, and
there is no objection to this method as an
optional one. However, the user of the bureau
may always use the original system of sending
stamped-self-addressed envelopes.to the man-
ager in order to receive his cards.

Bear in mind that the bureau cannot be
anywhere near as fast as direct mail. A great
many foreign amateurs send their cards
through an outgoing bureau operated by their
own amateur socxety There is a delay perhaps
at the amateur’s station, until he has enough
outgoing cards to send to his bureau; another
delay at his bureau until its manager is ready
to mail to ARRL (or in some cases direct to
your district bureau). Some countries will
accept QSLs at ‘‘business papers’ or ““printed
matter” rates, and when this is done, the bun-
dles come by slow mail. The cards are usually
sorted and mailed at headquarters every ten
days or so — another slight delay. If you’'re
really anxious to receive a particular card, you
should ask the amateur you’ve worked to QSL
by direct mail — :nd enclose IRCs or unused
stamps of the country concerned to pay for
the extra service. (N aturally, a U. 8. or Cana-
dian stamp is of little value overseas.)

Another important point — the League
attempts to operate only an incoming QSL
service. Your outgoing cards can be mailed
to the bureaus listed in the “IARU News”
column of QST each June (see p. 83) and
December, and in the  Radio Amateur Call
Book, or direct to the address listed in the
Call Book for your contact — or to one of the
outfits speclahzxng in outgoing cards.

One final point — the District QSL Bureau
Personnel are all volunteers, who are giving up
a part of their operating time to serve you.
They receive no salary or fees— and few
compliments! They are one of the hardest-
working, most dedicated group of volunteers
you will find anywhere. Your patience and
active cooperation are ‘essential to keep the
system moving smoothly. BE]
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League Lines . . . BOARD MEETING HIGHLIGHTS

Actions in regulatory matters and the planning of two new League publications were
highlights of the annual meeting of the 1969 ARRL Board of Directors meeting, this
year held in New Qrleans, La., May 2 and 3. Requests to be made of FCC for
changes in the amateur rules include Technician privileges in the entire band 144~
148 MHz., plus a new segment 29.5-29.7 MHz.; only a one-vear (instead of the
present two) wait before taking the Extra exam; multiple speeds for RTTY operation;
"grandfathering" holders of the old Amateur Extra First Class ticket; the use of a
typewriter for amateur code tests; and making Techs again eligible to apply for and
hold a Novice ticket simultaneously. Support was given to current FCC proposals
for 7.0-7.1 MHz. maritime mobile operation and (not surprisingly, since they were
mm, long ago initiated by ARRL petitions) 28.0-28.5 MHz. F1l for RITY, plus mov-
ing the exclusive c.w. band to 144.0-144.1 MHz.

V.h.f. repeater activities received considerable Board attention, resulting in plans
for specific "World Above" column coverage in QST, & section in next vear's Hand-
book, and a brand-new publication devoted strictly to repeater techniques. Also
expected to come on the scene is a new basic publication to be designed and written
for the age 12-~16 group to promote greater growth of the amateur body. To the same
end, a program will be undertaken to have an introductory course on amateur radio
made part of high school curriculums.

The directors concluded that League affairs now require two Board meetings per year,
and have set November | as the date of the second 1969 meeting. Additionally they
felt it desirable to have strong director representation at our national conventions

and authorized their travel to Des Moines with expenses from division administrative
budgets. Plans were laid for the formation of an ARRL Foundation to receive gifts

(in wills, e.g.), with funds to be used for the general welfare of amateur radio (e.qg.,
scholarships).

Paralleling last year's action in DX, a new 5-Band Worked-All-States award will be
made available. WI1AW will commence a beacon service on one or more v.h.f. bands
and for a test period of 6 months will conduct extra daytime code practice on week-
days (1300 GMT or thereabouts). DXCCers above 250 countries may now submit cards
for endorsements in groups of 10 rather than 20. The ICAO alphabet now becomes the
standard in ARRL recommendations.

A motion to provide additional phone frequencies to hams outside the 48 States was
defeated, but a study of the whole question of suballocations is to be undertaken by
the Planning Committee in cooperation with IARU.

Rocky Mountain Division Director Carl L. Smith, W@BWTJ, was unable to continue as
a member of the Executive Committee because of additional career duties; Roanoke
Division Director Victor C. Clark, W4KFC, was chosen as a member of the Executive
Committee. Studies were ordered of @ west coast official ARRL station, and of ways
of speeding up delivery of QST to members.

The forthcoming international conference on space communications and radioastronomy
was a subject of discussion, and the Board voted to replenish the $100,000 appropria:

tion to be used as necessary in the defense of amateur frequencies.

Minutes of the meeting will appear in July QST.
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The “"QRP 80-40" C.W.

The QRP 80-40 transmitter can light a No. 47 lamp to
full brilliance when operated from a 13.5-volt supply. it is
installed here in its metal recipe-card file box.

is {empted to cut corners in an effort to
minimize cost and ecircuit complexity. The
unfortunate end result of such frugality is all too
often manifest in the transmiited signal — chirp,
spurious output, harmonies, and hash on the
carrier. Many a designer has been sorely dis-
appointed in the efficiency obtained with deceiv-
ingly simple rigs — figures which are frequently
as low as ten or twenty percent are not uncom-
mon with single-stage Lrausistor transmitters.
To avoid most of these unhappy results it is
necessary to pay attention to the matters of
stabilization, biasing, impedance matching, in-
terstage isolation, and transistor selection.
Getting acquainted with the basic ground
rules of solid-state transmitter design is not
difficult, and the rewards gleaned from such
knowledge can bring satisfying results to the
builder. The QRP 80-40 is a fully practical unit,
and the design techniques discussed here are
applicable regurdless of the operating frequency,
h.f., v.h.f., or u.h.f.

Circuit Details

Referring to Fig. 1, ()1 operates as an untuned
Pierce oscillator. It operates at low d.c. power
level, 100 mw. input. Any fundamental-type
crystal from 1000 kHz. to 14+ MHz. will oscillate
readily when plugged in at V;. Keying is accom-
plished by breaking the emitter return circuit.
Shaped keying results from the emitter bias
resistor and related bypass capacitors. The note
is free of clicks. Output from the oscillator is
taken at low impedance to match the input
imnpedance of @, the driver stage. A capacitive
divider, €2 and ('3, provides the desired tap
point for the base of ()s. The 100-ohm resistor,

* Agsistant Technical Editor, QST

SOMETIMES the designer of a QRP transmitter
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Transmitter

R3, acts as a parasitic suppressor to help stabilize
()s. It was added to the circuit after spurious out~
put from ()2 was observed during key-down
conditions. Though E; cured the problem, it had
little effect on the drive to Qa. A 0.05-uf. capacitor
and a 100-ohm resistor are installed in the 12-volt
supply lead between @1 and ¢ to help isolate the
two stages. This should be standard practice in
any solid-state rig, thus preventing unwanted
interstage coupling and the attendant instability
it can cause.

A small amount of bias is used on the base of
the driver, Qa, to establish Class B conditions
This was done to make it easier to drive than if
the stage were operated Class C, and to minimize
current drain for that stage during key-up
periods. The latter consideration is especially
important if dry-battery operation is anticipated.
The stage idles at approximately 5 ma. and draws
roughly 40 ma. when the key is closed. A low
value of inductance is used in the collector r.f.
choke, £FCs, to provide a low value of d.c.
resistance in that part of the circuit. (This is
desirable because the current drawn by the
collector in power amplifier circuits may cause
an excessive voltage drop across most standard
chokes, such as the 2.5-mh. type.) The low value
of inductance is adequate in this type of circuit
because of the low collector load impedance —
about 150 ohms in Q¢’s case. A reactance value
of approximately 10 times the collector im-
pedance was selected for use at RF(Cs, and this
is a good rule of thumb to follow. A 10-ohm
emitter-bias resistor is used at Q.. It is not
bypassed so that some degenerative feedback

Low battery drain and compactness
are not the only guidelines for QRP
transmitters. Unfortunately, many
circuits in use permit the radiation of
strong harmonics, cause needless
TVI, transmit chirpy and clicky
signals, and are inefficient in opera-
tion. Particular attention has been
given to these problems in this de-
sign.
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Fig. 1—Schematic diagram of the QRP 80-40. Except as specified, fixed capacitors are low-voltage disk ceramic;
polarized capacitors are electrolytic; S.M. = silver mica. Resistors are Y2-watt composition, Voltages marked with an
asterisk are r.m.s, r.f. (see text).

Ci—Feedback capacitor (value may require changing
for best results from transistor used, depending
on beta of Q).

C2, Ca—For text discussion.

CR;—39-volt, 1-watt Zener diode (Sarkes Tarzian VR-39
or equiv.).

CRz—Silicon, 50 p.r.v. at 2 amperes {Motorola HEP-154
suitable).

Ji—Phone jack, open-circuit type.

J2, J3—Phono jack.

Jy—Two-terminal male connector (microphone connector
used here).

L1—2 ph.; 25 turns No. 24 enam. space-wound to occupy
entire Amidon T-50-2 toroid core.

L2—12 turns small-gauge insulated hookup wire wound
over entire length of L;. Wind in same sense as L.

L3, Ls—13 turns No. 20 enam. wire to occupy entire Amidon
T-68-2 toroid core {1 uh.).

will oceur, thus enhancing the stability of the
driver stage. The slight loss in stage gain because
of the feedback is of no consequence in this
instance. A toroidal inductor is used in the col-
lector of Qa. With Sya in the 7-MHz. position
it is tuned to resonance by means of a 220-pf.
fixed capacitor. On 80 meters Soa adds an 820-pf.
capacitor across [y to provide mid-band reso-
nance. Uniform output is available across both
bands, and no tuning control is necessary. Since
the toroidal inductor is self-shielding, stray
interstage coupling is minimized - a further aid
to transmitter stability. Output to Q3 is taken
from a link, Lz, wound over Ly and the toroidal
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Ls, La—2 uh.; 18 turns No. 20 enam. to occupy entire
Amidon T-68-2 toroid core.

Q1,Q2—2N2124,

Ri, R2—Bias resistor. (Value may require modification for
best results from transistor used, depending upon’
beta of Qi and Q2.)

Ra—Parasitic-suppressor resistor. (May be omitted if stable
operation of Q2 exists without it.)

RFCi—1-mh. r.f. choke {Millen subminiature J300-1000
suitable. James Millen Mfg. Co., 150 Exchange
St., Malden, Mass.).

RFC2—50-ph. r.f. choke (Millen 34300-50).

RFCa, RFC4—25-uh, r.f. choke (Millen J-300-25).

Si—Momentary s.p.s.t. pushbutton switch (Switchcraft 951
suitable).

Sa—D.p.d.t. slide switch.

Y1—3.5 and 7-MHz. Crystal.

core. Power-lead decoupling is provided by RFC3
and a 0.05-uf. capacitor. The power outpub
from ¢, is approximately 100 mw.

An RCA 2N2102 is used in the output stage of-
the QRP transmitter, at @3. A Motorola plastic-
cased MPS-UO2 can also be used. Both types
produced similar results with the component
values shown in Fig. 1. The MPS-UOQ2 costs 99
cents in single lots, while the 2N2102 nets for
$1.13. No matter which transistor is used, a heat
sink should be attached to it to prevent damage
from excessive heating. Both units were designed
for audio applications, but each has an fr rating
of 100 MHz. or greater, making it suitable for
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Fig. 2—Suggested method for using antiresonant traps

use at both 3.5 and 7 MHz.! Q; and Q, are also
designed for audio use, but since the fr rating
is 100 MHz., the Motorola 2N4124s are ideal
in this circuit. They cost 60 cents each.

" A 1.5-ohm emitter-bias resistor is used at Q3 to
offer protection against thermal runaway.?
The stage operates essentially Class C aud uses
no forward bias on its base. It was necessary to
connect a 0.1-uf. bypass capacitor from emitter
to ground to clean up a low-frequency oscillation
which appeared on the carrier as a hissing sound
when the transmitter was keyed. Because of the
low collector load impedance for 3, approxi-
mately -t0 ohms, I'C4 needed to be only 25 uh.
to present suflicient reactance at the lowest
operating frequency. An iron-core choke was
selected to obtain the least amount of d.c.
resistance in the collector supply lead. Individual
double pi-section tanks are used in the collector
of Q3 to provide maximum harmonic rejection:
Band selection is accomplished by the remaining
section of S (Szs). Separate antenna connectors
are used, J» and J3 to eliminate the need for
additional switching in that part of the circuit.
If the builder wishes to avoid the use of Syp
the circuit of Fig. 2 can be used. It operates on
the same principle as a trap antenna, the two
anti-resonant tuned traps acting as isolating
networks. During 40-meter operation Z;, reso-
nant at 7.1 MIz., divorces the 80-meter tank
from the rest of the circuit. When operating in
the 80-meter band Zj, which is resonant at 3.8
MHz., isolates the 40-meter tank from the out-
put circuit. This method was tried and it worked
very well. No noticeable loss in output was de-
tected. The switching arrangement was decided
upon only to reduce overall cost of the trans-
mitter. The inductor at Z; is merely a duplicate
of Ls, and Z»'s inductor is.a duplication of

! For use in a.f. and r.f. circuits the transistor fr rating
should be at least ten times higher than the proposed oper-
ating frequency for bLest results, though it is possible (and
necessary) at times to depart from this rule of thumb.

2 Thermal runaway is a destructive condition which
occurs in a transistor when the current through its junction
reaches a level which generates rufficient heat to raise its
temperature above a safe level. The resistance of the
semiconductor junction decreases with heat and causes the
current to increase even further, resulting in an even
greater increase in temperature, The effect is cumulative,
hence destruction of the transistor is inevitable,
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3.5—4 MHz.

in place of switch Szs in Fig. 1. See text for details.

Ls. No doubt this technique could be used
elsewhere in the circuit to completely eliminate
the need for a band switch.

It scemed prudent to include some form of
protective circuit at Q3 to prevent destruction
of the p.a. transistor during periods when the
antenna s.w.r. was high, or when through error
no load was connected to the output of the
transmitter. A Zener diode, CRy, is shown in
series with the d.c. at the collector of Q3. It is
rates at 39 volts, 1 watt. It will conduct when the
positive half of the r.f. cycle rises to 36 volts or.
higher, and will also conduct should a d.c. spike
of 36 volts or greater ride in on the 12-volt line,
Under normal conditions the peak r.f. swing on
the collector will not exceed "twice the supply
voltage value (21 volts), su the Zener diode will
not conduct. Too much voltage on the collector
will perforate the transistor junction; thus the
end result will be a dead short between the ele-
ments. Too much heat, on the other hand, will
melt the junction and cause an open circuit
between the elements. The Zener diode protects
against excessive voltage, and the heat sink
protects the transistor from thermal damage.

In this photo a Motorola MPS-U02 is used at Qa. It is

bolted to a channel-shaped aluminum heat sink which is
mounted on the ceramic pillar,
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Looking at the top of
the chassis, Lz and Ls
are at the far left,
flanked by Ls and Lg to
their immediate right.
RFCz and RFCi are
mounted on a terminal
strip in the center fore-
ground. Qz (2N2102)
and its heat sink are
mounted atop a ce-
ramic post at the center’
of the chassis, Sz is visi-
ble behind Q3, mounted
on the back side of the
panel, Ji is at the far
right. The hole in the
rear lip of the chassis
is for o sheet-metal
screw which holds the
chassis to the bottom of
the file-box cabinet.

Ttach p.a. tank is fixed-tuned for the center of
its band. No tuning controls are required since
uniform output can be expected across each of
the bands. The constants have been chosen for
a 50-ohm transmitter output impedance, though
anything between 30 and 75 ohms can be used
as » load without significant loss in output.
Silver-mica capacitors are used in the tunks of
()> and Q3 since they are more stable than disk
ceramic types. Furthermore, the tolerance on
silver micas is closer than that of the disks. This
feature will assure accurate mid-band resonance
with the inductance values listed. Disk ceramic
capacitors can be substituted, but their values
should be chiecked on u capuacitance meter before
installing them in the ecircuit. Use ouly those
capacitors whose wvalues are within 10 percent
of the values given in I'ig. 1. The turns on
the toroidal inductors can be spread or com-
pressed slightly to provide a peak in output at
the center of the band. Spreading the turns
decreases the inductance; compressing them
increases it. Collector current for ()3, with excitu-
tion applied, will run between 200 and 230 ma.
when a 50-ohm load is connected to the untenna
terminal. Since some transistors of a given type
number will have different beta values than
others, the actual current drawn will vary
accordingly.® (The higher the beta of a particular
transistor, the higher will be the current.) Low
current readings will be the result of low base
drive to 3, low supply voltage, or low beta
at Qa.

A polarity-guarding diode, CR», is connected
in series with the B-plus from J4 Should the
operator inadvertently cross-polarize the supply

3The beta rating of most transistors has a very wide
tolerance. Generally, no two transistors of a given type
will provide the same current gain because of this. There-
fore, for a given awmount of base drive, different transistors

will draw different amounts of collector current, depending
upon their individual beta characteristics.
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voltage the diode will prevent the current from
tlowing through it. Only plus voltage will pass
through CRs. Supply voltage of .the wrong
polarity (minus) will destroy the transistors
almost immediately. A 100-uf. capacitor bypasses
the 12-volt line to help knock down uny tran-
sients that appear on the supply bus. It also
bypasses the. battery pack when dry cells are
used, thus providing an a.c. ground for the
circuit.

Construction Information

This equipment is housed in a recipe file box
which measures 3 X 314 X 5 inches. The metal
box was obtained at a stationery supply store
tor 35 cents. A homemade chassis and panel were
formed from some aluminum cut from u cookie
sheet which was obtained for less than a dollar
at » discount store. Copper, brass, or even
galvanized furnace ducting can also be used if
available. Point-to-point circuit wiring is used in
this model, but etched-circuit construction might
be more desirable to those who wish a neater
layout. Terminal strips are used at various points
on the chassis for mounting the compcnent
parts. The circuits for @ and Qg are built on ihe
bottom of the chassis. Band switch S2 and the
p.a. circuit are above the chassis. This method
was used to aid in isolating the p.a. from the
rest of “the circuit. )3 and its heat sink are
mounted on a ceramic insulating post, but
phenolic or other low-loss materials can be used
instead. A short length of %y-inch diameter
wouden dowel rod would be a good substitute for
the ceramie insulator.

Sy is a momentary push-button switch. It was
installed as an ¢mergency keying device in ihe
event the operator forgot to take the regular
key ulong on a field trip. Since it is somewhat
redundant in purpose it can be eliminated.

Coils Ly through L; are wound on Amidon
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toroidal cores!® Fach winding should have its
turns equally spaced, and each winding should
occupy the entire circumference of -the core.
L, is wound over L; and also covers the entire
core circumference. The L;i-Lg assembly is bolted
to the chassis by means of a 4-40 X 1-inch screw
and flat washer. The covering on the wire used
for Ly insulates the assembly from the chassis
and from the metal washer. Tighten the screw
only enough to hold the assembly securely in
place on the chassis.

Checkout and Operation

Stage-by-stage testing is recommended for
best results. Temporarily disconnect @ and Q3
by unsoldering their base and collector leads
from the circuit. Before doing this, however,
it is a good idea to make an ohmmeter check
for short circuits in the d.c. line. Using a v.t.v.m.,
and measuring between the circuit side of CRy
and the chassis, u reading of 8 ohms is typical.
Reversing the test prods should provide a reading
of approximately 7000 ohms. Severe departures
from these readings will indicate that a short
circnit or an “open’’ exists. Next, insert a crystal
for straight-thru operation at Y, Fig. 1,
{Q2 and Q3 disconnected) and apply operating
voltage to the transmitter. With the key closed
the signal should be audible on a receiver tuned
to the crystal frequency. Keying should exhibit
no clicks, and the c.w. note should be free of
hum and chirp. Normal current for the oscillator
is between 8 and 10 ma., key down.

After the oscillator is checked out the driver
stage can be connected to the circuit. A No. 40
lamp can be used as a load across L. With oper-
ating voltage applied, and with the key closed,
the lamp should light to uearly full brillance.
Next, reinstate Q3 and connect a No. 47 lamp
to Je or J3, depending upon the vperating fre-
quency. When the transmitter is keyed the

4 Amidon cores are available from Amidon Associates,
12033 Otsego Street, North Hollywood, Calif, 91607, ‘The
T-68-2 sells for 50 cents, T'he '[-50-2 costs 45 cents, Include
postage.

In this bottom-chassis
view of the transmitter,
Qi, Q2 and their asso-
ciated circuits are
grouped at the right of
the chassis. The com-
ponents are mounted
on terminal strips. As-
sembly Lilz2 is near
the center of the chassis
and is held in place by
means of a nut, screw,
and washer, S1 is at
the lower center, and
Ji is at the far left,
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dummy should light to normal brilliance, or
slightly more. The ¢.w. note should remain clean
throughout all of the tests. If it does not, chances
are that instability exists somewhere in the trans-
mitter. Check for defective ground connections
or faulty bypass capacitors if this happens.
If the foregoing conditions are not met check
the points shown on the schematic diagram
(marked with an asterisk) for proper r.m.s. r.f.
voltage. The readings given were obtained with a
Heath v.t.v.m. and a Heath r.f. probe. The
probe diode was connected for minus polarity.
The voltage readings should provide the clew
needed for locating the trouble. Voltage readings
and transmitter performance should be the same
for both bands. Some crystals — especially older
war surplus types — may be somewhat sluggish.
If so, the c.w. note may sound chirpy. Good
results were obtained with this transmitter when
good crystals were used, including many surplus
types tried.

The transmitter was checked with a spectrum
anulyzer to determine its harmonic output level.
Happily, the double pi-section tank did what
was expected of it. The second harmonic was
down 35 db. and the higher-order harmonics
were down in excess of 55 db. No spurious output
could be found during a search up to 30 MHz.
Most, transistorized transmitters which employ
simple tank circuits have extremely high har-
monic output, especially if the tank circuit Q is
not high. It is not uncommon to find the 2nd
harmonic output down only 10 or 12 decibels
from the fundamental. In such equipment the
3rd and 4th harmonics are down only 20 or 25 db.
liven though the transmitter is designed for
QRP operation, harmonics that strong can in-
voke the wrath of “big brother”’ because out~of-
band harmouic radiation is almost certain to
oceur. liven 50 or 100 milliwatts of radiated
power can be heard many miles away, especially
if an “all-band” antenna is being used.

An oscilloscope check of the keying waveform
indicated that it was well shaped and free of
clicks. Information on keying oscillograms is
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given in Chapter 7 of the The Radio Amateur’s
Handbook, 46th Kdition. The measured output
from this transmitter was 1.7 watts while using
a 50-ohm dummy load. D.c. power input to the
last stage is approximately 2.5 watts. At 13.5
volts, which is typical of automotive batteries,
2 watts output was measured while the p.a. ran
at 3.2 watts d.c. input. A dry-battery pack con-
sisting of 10 size-D cells (series-connected) should
provide plenty of operating time for emergency
or field work.

Results and Some Final Thoughts

The transmitter was tested on 7 MIz. while
using 2 center-fed Zepp antenna. Bach CQ
brought a reply! Among those stations worked
during the forenoon were: WN2HTC-589,
WASNVL-559, W2SNW-559, W1GOF-579, and
W4ZYT-569. A night-time test on 3.5 MHaz.
was made while using an end-fed 125-foot wire.
The following stations were logged® K4YNJ-579,
WASBIYC-560, and WB2KVH-579. ‘These con-
tacts resulted from calling CQ four times. All
contacts were made from central Connecticut.

Should the reader he a “gnat-power’’ enthu-
siast he can cut the supply voltage to half the
specified amount (6 volts). This was tried and
the resultant power output was approximately
0.25 watt. Or, the builder can eliminate Q3
entirely and substitute the two double pi-section
tanks for that at L1. Power output would be on
the order of 100 mw. if this were done.

If v.f.0. operation is desired either of the two
golid-state v.f.o.s. described in the. Handbook,
followed by an amplifier, 46th Edition, Chapter 6,
could be used to excite the.transmitter. The
socket for Y would become the v.f.o. jack. 'y
would be removed from the c¢ircuit, but no other
changes should be required. If keying the first
stage of the transmitter causes the v.f.o. to chirp
because of “pulling,” it may be necessary to
move the keying line to the emitter of ¢ to
provide further isolation between the keyed
stage and the v.f.o.

Fig. 3—Schematic diagram of the low-power s.w.r.
indicator for use with the QRP transmitter. T; uses 50 turns
of No. 30 enam. wire over entire Amidon T-68-2 toroid
core (secondary winding). The primary winding consists
of two turns of No. 20 enam. wire. C4 and Cs are ceramic
trimmers. S3 is a s.p.d.t. slide switch. J5 and Js are phono
jacks. R3 is a linear-taper carbon control. Symmetrical
layout is necessary, and all leads should be short and
direct. Terminate the bridge by a 50-ohm noninductive
dummy load during calibration. Adjust Ci for a null
(reflected-power) indication on the meter. Then rev-
erse the bridge terminals {Js and Jg) and adjust Cs for a
null indication. Repeat two or three times for best null.

If the reader is a QRO man, but likes to work
with trapsistors, this exciter could be used to
drive a sweep-tube linear amplifier operating
Class A or Class AB. There is ample output to
excite such a stage.

The main consideration in obtaining good
results with transmitters in this power class is
that an effective antenna be used, and that the
s.w.r. be kept as low as possible. A suitable
low-power s.w.r. indicator, Fig. 3, was worked.
out for use with this rig. It is capable of greater
than full-scale deflection at the output level of
this transmitler. It s not recommended for trans-
mitters whose power output exceeds 10 watls. [A5F—]

Aluminum Tubing—What Sizes Are
Available?

MANY hams like to oxperlment with antennas
but one problem in making antennas using
aluminum tubing is knowing what sizes of tubing
are available. If you want to build a beam,
many questions about tubing sizes, weights,
what size tubing fits into what other size, and so
forth must be answered. Not only that, but the
question of where to obtain the material can be
a problem. We did some checking and came up
with information that will prove very valuable
as a reference for the prospective beam builder.

The following table gives the standard sizes
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of aluminum tubing that is stocked by most
aluminum suppliers or distributors in the
United States and Canada. Note that all tubing
comes in 12-foot lengths and also that any
diameter tubing will fit into the next larger size,
if the larger size has a 0.058-inch wall thickness.
¥or example, %g-inch tubing has an outside
diameter of 0.625 inches and will fit into
34-inch tubing with a 0.058-inch wall which has’
an inside diameter of .63 inches, Having used
quite a bit of this type tubing it is possible to
state that 0.009-inch clearance is just right for
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6061-T6 (615-T6) ROUND ALUMINUM TUBE

In 12-Foot Lengths

0. D. WALL THICKNESS L D. APPROX. WEIGHT

0.D. WALL THICKNESS 1. D, APPROX. WEIGHT

Inches Inches Stubs Ga. Inches Per Foot Per Length Inches Inches Stubs Ga. Inches Per Foot Per Length

Vi 035 (No.20) .117 .0191bs. .2281bs. | 17  .083 (No.14) .834 .281 Ibs. 3.372 Ibs.
049 (No.18) .089 .0251bs.  .3301bs. | yyiv 035 (No. 20) 1.055 .139 Ibs. 1.668 Ibs.

%" 035 (No.20) .180 .027 lbs.  .324 Ibs. 058 (No. 17) 1.009 .228 Ibs. 2.736 Ibs.
'ggg {:g:g; :gi '83? }E:' '23% :::' 1%" 035 (No.20) 1.180 .155Ibs. 1.860 lbs.
. - . . - - 049 (No.18) 1.152 .210 Ibs. 2.520 lbs.

%’ .035 (No.20) .242 .036 Ibs.  .432 Ibs. 058 (No. 17) 1.134 .256 Ibs. 3.072 Ibs,
049 (No.18) .214 047 lbs.  .564 Ibs. 065 (No.16) 1.120 .284 Ibs. 3.408 ibs.
2058 (No.17) .196 .0551bs.  .660 Ibs. 083 (No. 14) 1.084 .357 Ibs. 4.284 Ibs.

%" .035 (No.20) .305 .0431bs. .5161bs. | 1%” .035 (No.20) 1.305 .173lbs. 2.076 Ibs.
049 (No.18) .277 .060Ibs.  .720 Ibs. 058 (No. 17) 1.259 .282 Ibs. 3.384 Ibs,
0o8 {:g:g; 2% e [os. 21010 | 1%4" 035 (No.20) 1.430 .180Ibs. 2.160 Ibs.
. - . . SR . 049 (No. 18) 1.402 .260 lbs. 3.120 Ibs.

7’ .035 (No.20) .367 .051lbs. .612 Ibs. 058 (No. 17) 1.384 .309 Ibs. 3.708 lbs.
049 (No.18) .339 070 Ibs,  .840 Ibs. 065 (No. 16) 1.370 .344 Ibs. 4.128 lbs.
065 (No.16) .307 .089 Ibs. 1.068 Ibs. 083 (No.14) 1334 434 Ibs.  5.208 lbs.

/”

Va" 028 (No.22) .444 .049 lbs.  .588 Ibs. o2 :‘/',, }‘338 ]'fgg ::" ]Z‘g;g ::"
.035 (No.20) .430 .059 Ibs. .708 Ibs. : ‘ : : 4 5
049 (No.18) .402 .082Ibs. .984 Ibs. | 1%" .035 (No.20) 1.555 .206 lbs. 2.472 Ibs.
058 (No.17) .384 .095Ibs. 1.040 Ibs. 058 (No.17) 1.509 .336Ibs. 4.032 Ibs.
065 (No.16) 370 .1071bs. 1.2841bs. | 13w 558 (No. 17) 1.634 .363 Ibs. 4.356 Ibs.

%" .028 (No.22) .569 .06 Ibs. .732 lbs. 083 (No. 14) 1.584 .510 Ibs. 6.120 Ibs.
0% fﬁg fg; 2o 9Ty P00k | 1% 058 (No.17) 1759 389 lbs.  4.668 lbs.
058 (No.17) .509 121 1bs. 1.4521ibs. | 2"  .049 (No.18) 1.902 .350 Ibs. 4.200 Ibs.
065 (No.16) .495 137 1bs. 1.644 Ibs. 1065 (No. 16) 1.870 450 Ibs.  5.400 Ibs,

%* 035 (No.20) .680 .091 lbs. 1.092 Ibs. ,083 (No. 14) 1.834 .590 Ibs.  7.080 Ibs.

125 Y’ 1750 870 Ibs. 9.960 Ibs,
049 (No.18) .652 .1251bs. 1.500 Ibs. S S e
058 (No.17) 634 .1481Ibs. 1.776 Ibs. . . . - 19 -
065 (No. 16) .620 .1601bs. 1.920Ibs. | 24" .049 (No.18) 2.152 .398lbs. 4.776 lbs.
2083 (No. 14) .584 .204 Ibs, 2.448 Ibs, 065 (No. 16) 2120 .520 Ibs,  6.240 Ibs.

A7 035 (No.20] 805 108 Ibs  1.308 Ibs. 083 (No. 14) 2,084 .640 Ibs. 7.920 Ibs,
049 (No.18) .777 .1511bs. 1.810Ibs. | 2%" .065 (No.18) 2.370 .587 Ibs. 7.044 Ibs.
2058 (No.17) 759 1751bs.  2.100 Ibs. 083 (No. 14) 2.334 .740 Ibs. 8.880 lbs,
065 (No.16) .745 199 1bs. 2.399 ibs. %125 %7 2250 1100 Ibs. 12720 lbs.

1

1" 035 (No.20) .930 .1231Ibs. 1.476 Ibs. 250 4T 2.000 2.080 Ibs. 25.440 lbs.
049 (No.18) 902 .170Ibs. 2.040Ibs. | 3"  .065 (No.16) 2.870 710 Ibs. 8.520 Ibs.
058 (No. 17) .884 .202Ibs. 2.424 Ibs. *125 %" 2700 1.330 Ibs. 15.600 Ibs,
065 (No.16) .870 .220 Ibs. 2.640 Ibs. *250 %’  2.500 2.540 lbs.

31.200 Ibs.

*These sizes are extruded. All other sizes are drawn tube

a slip fit or for slotting the tubing and then using
hose clamps. To repeat, always get the next
larger size and specify a 0.055-inch wall to obtain
the 0.009-inch clearance.

With the chart, u little figuring will give you
all the information you need to build a beam, in-
cluding what the antenna will weigh. The
6061-T6 type of sluminum is a relatively high
strength and has good workability, plus being
highly resistant to eorrosion and will bend
without taking a ““set”.

Of course, the question always arises as to
where one can obtain the tubing. We did some
checking in the Yellow Pages aud found three
aluminum dealers in Hariford who stocked, or
would order, the tubing. Hartford has & popula-
tion of about 150,000 so that should give you an
idea us to where to start looking. We don't know
of any “mail order” firm so you'll have to make
a trip to the city in order to get the tubing,
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However, knowing what types and sizes are
available will be a big lelp, and if you live in
the boon docks, you can always work & ham in
the city and get him to check the dealers for you,
or even order the material. Some dealers will
ship the tubing. — WI1ICP

o-Stravsyas

The heauty shop was full of ecustomers when
one of the ewployees received a ham radio phone
patch from her husband in Vietnam. In eorder to
reduce interference on the line, the shop manager
pulled the mnain switch on all equipment in the
shop! (from the (‘hristian Science Monitor)
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Cathode-Ray Tube Display Unit for
Satellite Weather Pictures

BY JACK SPILLANE,* WIUGV

The picture-reproducing system de-
scribed here permits use of an
ordinary camera for recording the
slow-scan T'V weather pictures trans-
mitted by the Nimbus II and Essa
satellites. Relatively simple circuits
are used, with horizontal synchro-
nizing controlled by pulses included
in the picture iransmission.

cireuit described by K2RNF! for about a
vear, the author decided to coustruct an
oseilloscope-readout facsimile deviee in order to
allow use of »tandard photographic methods.
‘The surplus advertisements were examined for
a suitable scope tube, and a HCOP11 was located
at a price of $19.00 2, The P11 phosphor is short-
persistence, which is just right for photography.
Since there is no mechanical movement in the
reproducing svstem it was unnecessary to
provide 60-Hz. power for driving a synchronous
motor, aud since the light for photography is
provided by the c.r. tube an argon lamp was not
needed. (Both were part of the sysiem used by
K2ZRNF.) The picture-synchronizing system
#2010 N.W. 60th, Seattle, Washington Ug107.
! Anderson, ** Amateur Reception of Weather Satellite
Picture Transmissions”, Q87', November, 1465,

2 Barry Klectronics, 512 HKroadway, New York, N. Y.
10012,

{’I‘ER using the weather-satellite facsimile
de

used here resembles, in principle, the synchroniz-
ing methods used in television reception.

The Horizontal Circuit

The horizontal sync circuit, Fig. 1, makes use
of the 12.5-millisecond pulse transmitted st the
beginning of each line. T'he output of the video
demodulator (Fig. 4) is applied to one section
of a 12AU7 where the video is removed and only
a small percentage of the 12.5-ms. sync pulse
remains. This pulse is amplified by two more
12AU7 sections and is then applied to a differ-
entiation network. The output from the network
triggers the GATU6 phantastron® sweep circuit
shown in Fig. 2. The HEP-158 dinde is used as
a gate to make the operation more stable, us this
synchronizing system is amplitude-sensitive and
therefore subject to interference from random
noise pulses.

"'he phantastron generates a 250-millisecond
ramp voltage which is adjusted for the proper
period by means of the timing control. The diode-
conuected 12AU7 seefion, in combination with
the 0B2 voltage-regulator tube, holds the ramp
voltage to a 105-volt level. The ramp generator
output is coupled to the push-pull deflection
amplifier through a 12AU7 section nsed as 2
cuthode follower. A bucking circuit between the
cathode follower and the 12AV7 deflection ampli-
fier/phase inverter permits centering the ramp
voltage sweep on the c.r. tube sereen. The sweep

# Millman and Taub, Pulse and Digital Circuits, pp. 2l
and 217 (MeGraw-Hill Book Co., New York).

A satellite weather picture
reproduced by the system
described in the text. This was
transmitted by Nimbus Il in a
passage over the West Coast.
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SYNC. SEPARATOR

PULSE AMP. o220V
REG.
12AUTs
4 |1s 3'00" 100K
§.3v. 3 4700
/-Jv n'7 002 ass
! .,_)}___.)I_ou
.47 ! 22 2 X é 70
100V. g 2006V ! .0015 e . PHANTASTRON
FROM & 0K 2/ == T % 2 C__ 12a07 4700  Fi16.2
FI6.4 e . R
r—] 172 R /) J2 o
\_. 12au7 L — 12aU7 < \\..
MEG. 3 247K ‘?ﬂzx 2.
50ut.
7
7 /'/[i [

Fig. 1—Line-synchronizing circuit. Capacitances are in uf. Capacitors are paper, 600-volt, except as indicated; capaci-
tors with polarity indicated are electrolytic. Resistances are in ohms (K == 1000); resistors are /2 watt except as indicated.

is from 16 volts positive to 16 volts negative,
with the bucking circuit adjusting the zero
crossing point for centering.

Vertical Sync

The vertical ramp generator is a Miller run-
down circuit® driving a vertical amplifier. The
rundown is started by removing the negative 105
volts d.c. from the grid network of the first tube
section in Fig. 3 by opening the sweep/reset
switch. This allows the 24-uf. capacitor (which
must be nonpolarized — paper, oil, cte. — und
have very low leakage) to discharge through the
network resistors.

The bucking circuit at the 12AV7 vertical-am-
plifier grid bas the same function in the vertical
system as in the horizontal sweep circuit
described earlier.

C.R.T. Circuit

The video signal input (modulated 2-100-Hz.
tone from the receiver or a tape recording) goes
to the 4-ohm winding of an vutput transformer,

T1 in Fig. 4, to be stepped up to a level suitable
for driving the cathode-ray tube grid. The output
is converted to varying d.c. by a bridge rectifier
and coupled to the c.r. tube through a 500-pf.
capacitor. The rectifier gives a positive signal for
driving the c.r.t. grid.

The signal can be monitored through a phone
jack connected to the 4-ohm winding of 7; in
series with a 47-ohm resistor.

Power Supplies

Two power supplies are used. Oune, shown in
Fig. 5, furnishes the low voltages required: 350
volts d.c. without voltage regulation, 220 volts
d.c. electronically regulated, and —105 volts d.c.
for bias, regulated by a VR tube, as well as
heater power for ull tubes except the 5CPI1I.
The regulator circuit for the 220-volt output was
taken from the Handbook.

The second supply develops the high voltage
for the cathode-ray tube. Fig. 6 is the circuit of
this supply. Note that there are two half-wave
rectifier/filter circuits, each producing about 1800

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS { ul. ); OTHERS

$220v, PHANTASTRON CLAMP GATHODE FOLLOWER
, O
REG.
e 100K
22K

ARE IN PICOFARADS (pt.OR mut);
RESISTANCES ARE IN OHMS;
K= 1000

25 JTOK 100K HEPIS8
600K
TRIG.
FROM PULSE
AMP. FIG. |
V-
LR
3. SMEG,
TIMING 12407 s
4Tk 220K
-108y, e3vo—d1 5 3
REG, °

6AUS

Fig. 2—Horizontal sweep and deflection circuit. Capacitor with polarity indicated is electrolytic. Fixed resistors are V2
watt except as indicated.Variable resistors are composition controls, finear taper.
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All circuits except the power supplies are mounted on
a 17X 12X 2 chassis, with the cathode-ray display tube
and operating controls on a 7 X 12-inch panel.

volts d.c., one positive and the other negative
with respect to ground. Thus the total voltage
applied to the c.r.-tube circuit is approximately
3600 volts.

Construction

With the exception of the power supplies, all
circuits are built on a 17 X 12 X 2-inch chassis.
The layout is shown in the photographs. The
timing controls and bucking controls are mmounted
on the chassis near their respective vacuum
tubes. The signal-input and monitor-speaker
jacks are on the rear apron, as are ulso the
astigmatism control and power-supply input
connections.

All other controls are ou the 9 X 12-inch front
panel, ulong with the c.r. tube bezel.

Separate cables are used to connect the power
supplies to the scope unit in order to mminimize
magnetic interference. While it may be possible
to operate the c¢.r. tube without the shield, there
is always the problem of magnetic interference.
Sometimes a scope shield complete with mounting
hardware can be salvaged from s surplus radar
indicator.

The brightuess and focusing coutrols should

VERT SWEEP
GEN. CATH. FOLL.

+$220V. 4.
REG.

Plan view of the chassis, showing the c.r. tube mounting.

The tube shield is a Millen 80055 and the tube socket is o

Cinch-Jones 3B14, 14-pin. High-voltage connectors on the

rear chassis apron are a Millen 37001 and an Amphenol
86-CP4, 4-pin.

be submounted vn an insulated plate aund their
shafts should be isolated from the control knobs
by insulated couplings, since these controls are
at high voltage with respect to chassis.

Setup and Operation

To adjust the phantastron circuit, set the trig-
gering control ut zero resistance and couple an
oscilloscope probe to the plate of the phantastron
tube. ‘Then turn the triggering control toward
maximum resistance, and at some point the
eircuit =hould start generating a free-running
ramp voltage. Adjust the timing control for a
repetition rate of 250 milliseconds (four sweeps
per second), and then back off the triggering
control toward minimum resistance until the
circuit just stops running free.

At this point it is necessary to use un APT sig-
nul, which may he from u tape recording made
earlier. With a signal from the video demodulator
applied to the input in Fig, [, the negative syne
pulses coming out of the pulse amplifier will
trigger the phantastron and the ramp will be
locked at a rate of 250 milliseconds. Slight read-

(Text continued on page 46)

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (uf.);

12AU7s OTHERS ARE IN PICOFARADS ( pf.oR Muk);
RESISTANCES ARE IN OHMS; K = 1000.
af|)s
9 VERT. AMP.
(d

TO PIN 10
CRT

15
MEG.

+350V.

%70 PINI]
CRT

Fig. 3—Vertical sweep and deflection circvit. The vertical sweep is started manually for each frame. Switches are
s.p.d.t. toggles; variable resistors are composition controls, linear taper.
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2.2MEG.

+HY.

+350V,

+i

SPKR.
47
W,
SI1G.
INPUT E !
4
HEPIS8s
A O
T0
FIG. 1

O ~HV.

Fig. 4—Video demodulator and cathode-ray tube circuit. Resistances are in ohms (K=1000); except as indicated,
fixed resistors are /2 watt. Variable resistors are composition controls, linear taper. Focus and brightness controis must be
well insulated. Ty is a 5000 /4-ohm output transformer (Knight 54 B 1403).

INPUT

TO HTRS.

00—~ b—
sV,

Ac.
2 AMn

SLO-BLO

—0+350
470
s
4
o Jets
5
8
—ot220
REG."
4700
St
50K
VOLTAGE
ADJ.
68K
,J7 rr

~10%
REG.

Fig. 5—Low-voltage power supply. Capacitors with polarity indicated are electrolytic. Resistances are in ohms (K= 1000]J;
except as indicated, fixed resistors are /2 watt. Variable resistor is a composition control, linear taper.

Li—8 henrys, 85 ma. (Knight 54 B 1485).
J1—Chassis-mounting a.c. socket, female.
Ts—125 volts, 50 ma.; 6.3 volts, 2 amp. (Knight 54 B

TO 115 V.AC.
OUTLET ON

1411).
T3—700 volts c.t., 90 ma.; 5 volts, 3 amp.; 6.3 volts, 3.5
amp. (Knight 54 B 1429).

100K /2W.
' —0 +1800V.

T4

>
6.3V,
15 AMP.

Fig. 6—High-voltage supply for cathode-ray tube. Resistances are in ohms (K=: 1000); resistors are composition.

70 PINS 1814
ON SCPII,
FIG.4

Ci, Co, Cz—Paper or oil-filled.
CRi—Selenium, 6500 volts p.r.v. (International Rectifier
61-8969).

Ri—Five 10-megohm, 1-watt composition resistors in series.
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SOMEG./5W.

-1BOOV.

T4—6.3 volts, 1.2 amp.; 5000-volt insulation (Knight 54 B
3715).

T:— 1800 voits, 2 ma.; 2.5 volts, 1.8 amp. (Knight 54 B
3727).
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immicks ana Gadgets

"Touch Control

BY JOHN J. GLAUBER,* W40B

HE article, “Touch To Talk,"' reminded

me of a very compact solid-state unit de-

scribed some time ago.? T built the device
and it has given very satisfactory performance.

The unit described here depends upon body
capacitance, as do those referenced above. How-
ever, instead of the 0A4G tube employed in the
eireuit deseribed in QST, a silicon-controlled
rectifier is used. Referring to Fig. 2, when no
voltage is applied to the gate of the SCR, @y,
the semiconductor acts like an open eircuit, und
no current flows to the load. However, when a
positive pulse of sufficient amplitude is applied
to the gate, anode current flows as long as ihe
anode is positive with respect to the cathode,
even if the gate no longer has a potential applied
to it. [n order for a positive pulse to reach the
gate of ¢, neon lamp /; must be triggered. If
the resistance between the left side of Iy and the
ground side of the line is very bigh, sutlicient
voltage isn’t developed across [ to fire the lamp.
However, if a person touches the antenna lead,
he etfectively lowers this resistance to the point
where sufficient voltage is available across (4
to fire /7 and send a positive pulse to the gate
of Q4. This causes @ to conduct ou every positive
half-cycle of line voltage applied between @1’s
anode and cathode.

When S; is closed, ¥y, a small cadmium-
sulfide photocell, acts as an electronic latch. It
permits J; to remain conductive after the external
capacitance that triggered the gate is removed.
When no light is shining on V4, the resistance of
the photocell is so high that Ty can be con-
sidered to be an opeu circuit. However, when /s
fires because €J; is conducting, the light from
I causes the resistance of ¥ to drop to around
130,000 ohms. The resulting low series resistatice
of 1"y and e then biases ¢y into conduction
%798 Appleby Street, Boca Raton, Florida 33432,

! Felsted, ‘ Touch ‘Lo Talk,” QST, October. 1968.

2 Graf, “ Build This Amazing Touch-Controlled Switch,"”
Popular Science, September. 1966.

1/16"WIDE ,BLACK

ELECTRICAL TAPE
(AVOID GONTACT
WITH LEADS)

The components of the touch control are housed in a
plastic duplex outlet. When the s.p.s.t. slide switch is in
the open position, touching the antenna lead at the left
will cause power to be applied to the female outlets as
fong as contact to the lead is maintained. When the switch
is closed, touching the antenna lead will result in power
output regardless of whether or not contact is continued
after the initial touch.

during every positive half cycle of the line
voltage, removing the need for [y to trigger the
SCR uutil 8y is opened.

Because the SCR is both a half-wave rectifier
and a switch, the outputl voltage is a pulsating
d.c. voltage with an average value considerably
less than the r.m.s. value of the input waveform.
The fact that the voltage is pulsating makes it
necessary to use an a.c. relay with the device,
and the low output voltage may make it neces-
sary to remove turns from the coils of some
115-volt a.c. relays employed. Depending on
their design, some 115-volt a.c. relays will chatter
at the low output voltage of the touch control
und others will hold firm.

The sensitivity of the device is controlled by
the size of (!, the length of the antenna lead, and
the area of a metallic plate if one is used. The
smaller the capacitance of ('}, the greater the
sensitivity of the unit. \ fixed capacitor is used
in the unit shown. Its value was determined by
adjusting a variable capacitor in a breadboard
model for the desired sensitivity. If a variable
capacitor is used, for safety a plastic knob or
insulated screwdriver should be employed to
make the adjustment.

Parts placement iy not critical except for iso-
lating (' from a metal enclosure if one is used.
Referring to Fig. 1, the photocell was mounted

Fig. 1—Top, side and end views of the Vilz assembly.
After the neon bulb and photocell are joined as shown,
coat the neon lamp with black paint, being careful not to
get any paint on the leads of either unit (see the text).
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LOAD {60 WATTS
OR LESS)

EFFECTIVE !
BODY |
CAPACITANCE |
T
}
]
GROUND \ A
SI0E | o o1
i ANTENNA y_ @
usy ((— LEAD 11 2],
2 R4 m 5, P
Ac.\ umpm b _ANA Jr, 4 CATH, 100!
HOT 100Kk NS
SIDE OPTIONAL 100
TOUCH R3 239K
PLATE ¢

Fig. 2-—Schematic diagram of the touch control.

C1—100-pf. 500-volt silver mica or miniature variable
(see text).

Cu—100-pf. 500-volt silver mica.

{}—NE-83 neon lamp.

ls—NE-2 neon lamp.

Ji—Plastic duplex outlet, female a.c. receptacles.

Q:—C106B1 SCR (General Electric).

Ry—47,000-0hms, Y2-watt composition.

R2, R3, R«—Y2-watt composition.

S1—S.p.s.t. toggle.

Vi—Clairex CL903 cadmium-sulfide photocell.

in direct contact with .. The two units were
bound t)zether with a razor-cut piece of black
vinyl tape, 1/16 inch wide by 2 inches long, and
some llmer’s glue. After the glue had hardened,
the neon lamp was given a coat of black paint
to prevent extraneous light from shining on the
photocell. Precaution was exercised to prevent
paint from contacting the photocell and nevn
lamp leads.

If & variable is used at (1, the cost of the parts
will be sabout $6. However, if a silver mica
capacitor is used instead, the total should be
ess thau $5.

Underside view of the
touch control. The ca-
pacitor between the
SCR, which is bolted to
the metal side of the
outlet opposite the pho-
no jack, and the case is
Cz. Ci is to its right.
The Vil2 assembly is on
the left side of the
tubular plastic projec-

EXCEPT AS INDICATED, DECIMAL
YALUES OF CAPACITANCE ARE

IN MICROFARADS ( mi.); OTHERS
ARE IN PicoFARADS (pf. orR ppt);
RESISTANCES ARE IN OHMS;

al
TAB

I o}-muons)

» T

K+ 1000
CHAMFER
CATHODE. GATE
ANODE ”I
{CuT OfF)

Note that in order for the uwit to function,
the device must be properly plugged in the line
(sce Fig. 2). If the line cord is reversed, there will
be no hazard, but the device won't. function.

An incandescent lamp up to 60 watls may be
plugged into the unit for demonstration purposes
or, as mentioned before, an a.c. relay may be
used to control larger loads. In my station, 1
connected a 3-inch metal disk to the antenna
lead and placed the touch control on the Hoor.
Touching the disk with my foot turns on the
relay that controls the transmitter: thus both my
hands are free at all times.

tion in the center, and

Iy is on the right side,

R: is the resistor adja-

cent to the slide switch,

and R4 is the resistor

connected to the phono
jack.
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The Mainline TT/L-2 F.S.K.
Demodulator

Circuit Description, and the Mainline F.S.K. Keyer

In Two Parts—PART |I!

A rack-mounting TT/L-2 demodulator as constructed by
W1SOG. Controls and indicators across the bottom of the
unit from left to right are the 850/170 Hz. bandpas:
filter selector switch, standby neon indicator, ATC/DTC
switch, speed switch, limiter bypass switch, discriminato
filter selector switch, rotary function switch, normal/reverse
switch, receive neon indicator, and power switch. Above
the receive neon indicator is the auto-receive sensitivity
control. The eye-tube indicator is visible through the rec-
tangular opening just to the left of center, The indicator
sensitivity control is located above the standby neon in-
dicator. In addition to the eye-tube indicator, this unil
contains a phase shift indicator. The two round knobs are
for intensity and focus adjustments for the cathode-

ray tube,

BY KEITH B. PETERSEN,* W8SDZ

nally published in R7TTY magazine in

November 1964.2 Improvements in the de-
sign were made and a motor-control system was
added. The improved version was published in
QST for August 1965.3 A considerable number
of additiona] improvements were later incorpo-
rated in the design — so many that the design
was presented as an entirely new unit in Sep-
tember 1967.4 Subsequent changes to the circuit
for better reliability and improved operation
are included in the version presented iu this
article.

(].11{13 Mainline TT /L Demodulator was origi-

Circuit Description

The Mainline TT/L-2 F.S.K. demodulator of-
fers high-performaunce reception of RTTY signals.
The design includes both the unique patented
DTC (Decision Threshold Clomputer) and the
improved ATC (Automatic Threshold Corrector)
circuits. These circuits automatically control the
incoming signal in a manner which allows the
mark signal, the space signal, or both, to provide
normal reception. The unit hag a dynamic range
""¥7418 Genesce Ave., Royal Oak, Mich, 48073,

! Part [ of this article appeared in the May 1969 issue.

2Hoff and Petersen, ‘““The Mainline TT/L FSK De-
modulator,” R7'T'Y, November, 1964.

3 Hoff, *The Mainline TT/L I.S.K, Demodulator,”
OST, August, 1965.

* Petersen, *‘The Mainline TT/L-2 FSK Demodulator,”

RTTY Journal, September, 1967,
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of approximately 60 db., which allows reception
of deeply fading signals. Provision is made for
reception of higher teleprinter =peeds hy the
inclusion of a switch-selectable three-speed low-
pass filter.

In the following discussions of circuit operation,
reference is tnade to Figs. 1 aud 2 which appeared
in Part [ of this article.

INPUT-BANDPASS FILTERS

Two input-bandpass filters are provided.
These filters are 3-pole Butterworth design, and
utilize the commonly-available S8-mh. toroids.
The use of these toroids permits simple resistor
impedance matching to be used, providing a
decoupling action which isolates the filters from
any reactance in the receiver output circuit. At
the same time, a constant load for the receiver
output cireuit is provided.

The bandwidth of the filter for 850-Hz. shift
is approximately 1000 Hz. The bandwidth of
the filter for 170-Hz. shift iz approximately
275 Hz. Information for tuning these filters was
given eurlier.

AMPLIFIER STAGE

The amplifier stage, V1, amplifies the output of
the input-bandpass filter, and is transformer-
coupled either to the first limiter input, or
directly to the discriminator, depending on the
position of the limiter bypass switch. Trans-
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former coupling is used for two reasons: it pro-
vides the necessary impedance match, and steps
up the voltage from the plate of the amplifier
stage to the grid of the first limiter. The coupling
also provides a zero time-constant method of
driving the first limiter.

LIMITER STAGES

A special symmetrical limiter provides more
than 60 db. of zero time-constant limiting. It
also gives complete freedom from frequency
doubling. The limiting is provided by two
6BN6 tubes, 1"y and V3, connected in cascade.
Both stages are transformer-driven. The 0.002-uf.
capacitor across the primary of 7 reduces
ringing when square waves are applied, and
eliminates the possibility of 50- to 60-kHz.
ultrasonic osecillations which might otherwise
oceur.

The 6BN6 tube is said to be one of the best
f.m. limiter tubes available today. It provides
greatly improved limiter performance compared
to older types of limiters.

The v-oUT switch, Sy, is provided to by pass
the limiters when limiterless a.m. copy is desired.
This method of switching from f.m. to a.m.
reception eliminates the need for separate input
stages for each mode.

DISCRIMINATOR FILTER SECTION

Two linear discriminators are provided —
one for ¥50-Hz. shift and one for 170-Hz. shift
reception. Any shift from 4 Hz. to over 1000 Hz.
may be received by utilization of “straddle-
tuning.”” No retuning of the discriminators is
required.

Commonly available 88-mh. toroids are used
for best stability and freedom from inductive
pickup. Fxtra switch positions are available
should the user desire to install other types of
filters and yet retain these basic two.

One example of wun arrangement for these
extra switch positions would be to use the 2125-,
2295-, and 2975-Hz. Butterworth filters described
earlier in }S7'.% Connect the input of the 2125-Hz.
Butterworth filter to both the MARK sPARE A and
MARK SPARK B switch terminals, and the filter out-
put to the A MARK oUTPUT and B MARK OUTPUT
terminals. Connect the input of the 2475-Haz.
Butterworth filter to the spacr s8PARE A terminal
and its output to A space ourpur. Connect the
2295-Hz. Butterworth filter similarly to the
SPACE SPARE B and B SPACE OUTPUT terminals.
With these connections, the first and fourth
switch positions would then utilize the linear
diseriminators included in Fig. {, while the
second and third positions would utilize the
narrow-band Butterworth filters for %50- and
170-Hz. shift respectively.

DRIVER STAGE

The driver stage circuit, 17, uses a standard
transformer-coupled 12AT7 amplifier to inde-

& Hoff, ‘‘High-Performance RTTY Filters,” Part II,
QAST, SBeptember, 1966.
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pendently amplify mark and space signals from
the filter section. The transformer secondary
voltages are quite high — 100 volts r.m.s. being
typical — to provide a very wide dynamic range
in the detector stage. The secondary connections
marked scOPE MARK and 8COPE sPACE may be
connected to an external oscilloscope for use as
an auxiliary tuning indicator. Be sure that the
oscilloscope has a high-impedance input so it
does not load the circuit down. The scoprs
MARK and SCOPE SPACE terminals could also be
used for connection to the Mainline TT/O
Semi-Counter.® This is a very worthwhile unit
to add as it allows even more precise tuning,
and in addition the user may measure the shift
of an incoming signal.

DETECTOR STAGE

The detector stage uses two standard parallel-
combined detectors. The polarity of one detector
is the opposite of the other, yielding alternating
polarity at the input to the low-pass filter section
as the input tone varies from mark to space.
A mark and space voltage of identical polarity
(negative) is obtained through an or gate,
which consists of the two diodes hooked acruss
the contacts of the NORMAL-REVERSE switch.
This voltage is used for the tuning indicator
and auto-receive stages.

LOW-PASS FILTER

The low-pass filter stage econsists of two
cathode followers and a 3-pole Butterworth filter.
Cathode follower V4 is used to provide a low-
impedance drive source for the filter and to
isolate the filter from the detector stage. The
right-hand cathode follower is used to isolate
the low-pass filter output from the ATC/DTC
stage and to provide a low-impedance drive
source for that stage. A four-pole three-position
rotary switch is used to select the proper com-
ponents for the optimum cut-off frequency for
60-, 75-, or 100-w.p.m. signals.

The test point is provided for convenient con-
nection of a meter for use during the halance
and set-up procedure. This point may also be
used for the conmnection of a “fipping-line”
oscilloscope indicator.

AUTOMATIC THRESHOLD CORRECTOR and
DECISION THRESHOLD COMPUTER

The ATC/DTC circuit processes the detected
signal so that the mark and space voltages are
automatically centered around zero. The effect
is to correct for mistuned or drifting signals
when f.m. reception is used, and to give the
proper decision level to the varying amplitude
mark and space signals when a.m. (limiterless)
reception is employed. A complete discussion
and explanation of the ATC/DTC circuit ap-
peared in the December 1964 issue of RTTY
magazine.?

6 Hoff, “‘Checking RTTY B8hifts,”” QST, May, 1966.
7 Hoff and Petersen, *‘Current RTTY Receiving Tech-~
niques,” RTTY, December, 1964,
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SLICER STAGE

The slicer stage consists of a cathode follower,
Vea, and a Schmitt trigger, V5. The cathode
follower isolates the output of the ATC/DTC
circuit from the input of the Schmitt trigger,
avoiding loading effects. The Schmitt trigger is
a straight-forward type which has an input
sensitivity of approximately 30 millivolts. A
balance control is provided to adjust the cathode
bias so that the tube will trigger properly.

“OR” GATES

The or gates consist of three inputs hooked to
a common point through diodes, to provide
marking voltages to the keyer stage. The diodes
are connected to prevent ‘“backing up’ of the
positive voltage from any one circuit into the
other two. Through these diodes, the keyer stage
receives marking voltages from either the slicer
stage, the auto-receive stage, or the anti-space
stage.

KEYER STAGE

The keyer stage utilizes a triode-connected
6W6GT to key the loop circuit. The circuit is
arranged so that the incoming signal, as well as
the local teleprinter, can key the f.s.k. voltage
output. This allows the operator to retransmit
any incoming signal from another band, or a
signal from a tape recorder.

TUNING INDICATOR

The tuning-indicator stage uses an EM-
84/6FG6 single-bar tuning eye. The circuit pro-
vides an extremely effective and accurate tuning
indication hy directly eomparing the amplitude
of the mark and space signals. When the signal
iz correctly tuned, the mark and space signals
provide equal eye closure.

The B-plus source for this tube is 150 volts
regulated, providing two advantages: freedom
from variations in the amount of eye closure due
to line voltage variations, and increused Huo-
rescent target life due to the lower-than-normal
voltage. The brightness is more than adequate
for operation in a normally lighted room.

AUTO-RECEIVE STAGE

The auto-receive stage prevents the teleprinter
from printing garble when there is no =ignal
present. .\ cathode follower, F s, is used to
isolate an RC time-constant network from the
high-impedance input source. ‘Fhe grid of the
cathode follower has a diode clamp to chassis
ground to prevent its going positive. The ('
time-constant network is arranged to have slow-
attack and fast-release characteristies, This pre-
vents ¢.w. and other non-RTTY signals from
fully charging the 2-uf. capacitor.

The first d.c. amplifier, 1124, controls the
triggering neon in its plate circuit. The gain of
this stage provides exceptionally sensitive trigger-
ing action, ullowing the circuit to easily dis-
tinguish between the d.c. levels of signal and
uvise. The second d.c. amplifier, 198, controls
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the sTaNDBY neon coupler. This neon feeds the
OR gate ahead of the keyer stage, providing an
artificial marking voltage for the keyer when
there is no signal present. (‘athode bias of the
amplifier is stabilized with a Zener diode, so
that its keying point will be constant with vary-
ing line voltage. When the ext. standby circuit
is opened, the cathode circuit is biased heavily
positive, causing this tube to be cut off. This
allows the neon coupler to fire, applying a mark-
ing voltage to the 6W6GT keyer.

ANTI-SPACE STAGE

The anti-space circuit provides full protection
against steady space signals. The section con-
sists of a cathode follower, V¢p, an RC time-
coustant network, a d.c. amplifier, 1"j04, and a
neon trigger. The cathode follower provides
isolation from the slicer stage and a low im-
pedance drive source for the £C time-constant
network. This network is arranged for a slow-
attack and fast-release response, allowing it to
distinguish between normal teleprinter signals
and steady space signals.

The d.c. amplifier is used to control the neon
trigger, which feeds a positive voltage into the
OR gate to provide an artificial mark signal for
the keyer tube when a steady space signal is
received. The neon trigger also applies a positive
voltage to the grid of the auto-receive cathode
follower, 1B, causing the diode clamp to
saturate. This effectively grounds the auto-
receive stage input and makes that stage operate
as if no signal was being received. Thus, steady
space signals are rejected entirely.

AMOTOR-CONTROL STAGE

The motor-control stage consists of Vs, a
d.c. amplifier which operates the motor-control
relay, a timing network, and V)34, a clamp tube.
The d.c. amplifier is directly controlled by the
auto-receive stage, subject to possible delaying
action of the timing network. This network con-
sists of the 22-megohm resistor, the 1-uf. capaci-
tor, and a neon trigger.

During various states of operation there are
three levels of current present in the relay-
control tube: no current, 4 to % ma., and ap-
proximately 12 ma. The normal plate current of
the {ube is 4 to 5 ma. The relay requires a
current of 10 ma. for pull-in, the drop-out current
heing 2.5 ma. Thus, the relay will neither pull
in nor drop out with normal plate current, but
will remain where it was last set. The circuit is
designed so that the motor is turned on when
the relay is not energized. {'This provides a fail-
safe feature, guarding against loss of messages
due to failure of the relay control tube.)

There are two control paths from the auto-
receive stage fo the grid of the relay-control
tube, both cuming from the piate of V8. One
path is trigger-coupled from the sTANDBY neon,
through the timing network of the motor-control
stage and its neon trigger, and through a 0.47-
megohm resistor. The other path is direct-
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RFCI 3-12pf.
r BSONFSK 1
1 001 ut. IN270,
FROM S I
o );7 RFC2 (s 7pt,
l OVFSK

300

.OOI/J‘.'I IN270

C.W. KEY {FOR NARROW
SHIFT C.W.10.)

Fig. 3—Mainline F.S.K. Keyer.
RFCi1, RFC2— 2.5 mh, (National R-100).
S1—Rotary, 1 pole, 3 position.

V.EO. OR
RTO.

coupled through a 1-megohm resistor (connection
E on the schematic) and two 0.47-megohm
resistors. The plate voltage of Viss swings more
positive when there is no signal, and less positive
when a signal is present. A voltage-divider
circuit is formed by the series 1- and 1.5-megohm
resistors connected from the plate of Vigp, to
the regulated -150-volt supply. The junction of
these two resistors swings positive and negative
in response to changes in the plate voltage of
Viz2B. The diode connected from that junction
to lground limits the positive voltage to about 0.6
volt.

For this discussion, assume that the rotary
function switch, Ss, is placed in position 1
(AUTO-RECEIVE ~ MOTOR AUTOMATIC), and that
the motor is off, with no signal being received.
When there is no signal, the plate voltage of
V128 is greatest, thus making the voltage swing
positive at the junction of the two resistors and
the diode. The voltage at this junction, and
therefore at the grid of the motor-cuntrol tube,
will be about 0.6 volt. This voltage, combined
with the cathode bias provided, causes the normal
plate current to be 4 to 5 wma., and the motor
remains off. (If tolerances of voltage, resistance,
or tube characteristics cause this current to
differ from the desired level, the value of the
1500-ohm cathode resistor may be changed to
correct the condition.)

When a signal is applied to the input of the
TT/L-2, Viss will conduct, causing the voltage
at its plate to decrease. The voltage divider
action will cause the resistor-diode junction and
grid of the relay tube to be approximately --30
volts, cutting off the tube. This allows the
motor-control relay to drop out, turning the
motor on. The relay-control tube will remain cut

off as long as the signal is present.
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‘When the signal leaves, the auto-receive stage
reverts to its standby condition, allowing the
plate current of the relay-control tube to return
to the normal level. This is not enough current
to pull in the relay and turn the motor off.

However, with no signal input to the TT/L-2,
the auto-receive stage provides between +80 and
-+90 volts from the STANDBY neon to the or gate,
providing a holding mark voltage for the keyer
tube. This same voltage is applied to the RC
time-constant circuit of the motor-control stage.
In about thirty seconds the capacitor charge
builds up high euvugh to fire the neon lamp,
giving a momentary positive pulse to the grid
of the relay-control tube. The positive pulse
increases the relay-tube plate current to ap-
proximately 12 ma., causing the relay to pull in.
This turns the motor off. Relay contacts Kig,
upon closing, quickly discharge the timing capaci-
tor, and prevent additional triggering of the
neon. After the momentary pulse occurs, the
plate current returns to its normal value but the
relay will remain pulled in, because the current
exceeds the drop-out current rating of the relay.

The clamp tube, V114, is actuated during
STANDBY and MOTOR-ON modes of operation to
prevent triggering of the neon. It does this by
discharging the time-constant capacitor.

The a.c. line voltage for the printer motor is
obtained through the main power switch of the
TT/L-2 so that the machine will be turned off
when the demodulator is off.

EXTENDED TUBE LIFE

Those diodes hooked from the grid to the
cathode of tubes Vsa, Vea, Ve, V1B, V3, Vios,
Vs, and Vigp are there to prevent premature
tube weakening. In vacuum tubes there is a phe-
nomenon known as cathode stripping that occurs
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in gome circuits. This oceurs when a positive
voltage is applied to the grid of a tube before
the cathode has reached operating temperature.
In the TT/L-2, this would occur each time you
turn the unit on because the B-plus voltage is
applied almost immediately, with solid state
rectitiers used in the power supply. The grid strips
some of the coating off the cathode, thus lower-
ing the emission capabilities of the tube, und
shortening the life of the cathode.

The cure for this problem is to ¢lamp the grid
to the ecathode with a silicon diode where possible,
cousistent with the circuit design. The clamping
is easily and effectively accomplished by hooking
a 1N2070A silicon diode from the grid to the
cathode, as shown in the eight stages. This is a
small price to pay for the vastly increased life
and adjustment stability of the tubes.

ROTARY FUNCTION SWITCH

The rotary function switch, Sg, replaces
separate switches used on earlier demodulator
models. This is a four-pole six-position switch
which interlocks four separate functions. Sga,
connected into the auto-receive RC time-constant
network, provides slow or fast auto-receive re-
sponse. Mxg provides auto-receive ou-off control,
and Sg¢ provides standby or receive operation.
These three sections together determine the exact
mode of operation for the particular switch
position. In position 6, Sxg provides a positive
voltage {connection (i) to the grid of the motor
control tube, energizing K{ and turning the
motor off. Sxp controls the cathode circuit of
the motor-control tube §’j0p for s0T0/ON/OFF
vperation, This section also controls the condue-
tion of the clamp tube Vyya.

LOOP SUPPLY AND F.8.K. DRIVER

The loop supply utilizes a heavy-duty line-
isolation transformer and bridge rectification for
excellent regulation and low hum level. The
printer, keyboard, and other teleprinter equip-
ment are connected in series with the 60-ma.
loop. 'This allows normal operation of all equip-
ment. The 1250-ohm 20-watt resistor sets the
loop current. This resistor is not adjustable he-
cuuse its value has been chosen to provide proper
aperation of the loop circuit with varying a.c.
line voltages.

Direct ddrive of a saturated-diode f.s.k. or
a.f.s.k. eircuit is provided by sampling the loop
signal through a simple resistive bridge circuit.
T'be system is all-electronic — no relays are used.
‘The f.s.k. voltages balance control is provided
to allow adjustment for exactly-equal mark and
space voltage to the exiernal keyer, to prevent
distortion of the transmitled signal.

MAIN POWER SUPPLY

The tauin power supply is of heavy-duty design
to provide reliable continuous operation. The
current ratings of the transformer and tilter
chokes ure well above the actual current drain
of the unit, providing wvery cool operation.
Choke-input filtering is used in both the positive
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and negutive circuits for best regulation. Voltage
regulation is provided for eritical ecircuits in the
demodulator so that the unit will operate nor-
mally with a.c. line voltages from 105 to 125 volts.
Type 0D3/VR-150 tubes were chosen for hoth
positive and negative supply regulators hecause
they have a wider current range than the minia-
tire type 0A2, The rectifiers are avalanche-type
silicon diodes, rated at 800 p.i.v., 500 ma. They
provide built-in protection against reverse
transient overvoltage wspikes. The large filter
capacitors give low hum and good dynamic
regulation.

The Mainline F.S.K. Keyer

The Mainline F.S. K. Kever of Fig. 3 is a
saturated-diode circuit in which the diode
operates as an electronie switch to apply a shift
capacitor to the transmitter/exciter v.f.o. or
p.t.o. circuit. The T'T/L-2 provides the necessary
voltages to drive this circuit.

There are many advantages to a saturated-
diode system:

) Freedom from variations in frequency and
shift due to ¢hanges in driving voltage.

2) Freedom from hum pickup in the wiring
connection to the 1'T/L-2. (No shielding of this
lead is necessary.)

3) Narrow-shift e.w. ID is easily applied.

4) Additional keyers may be paralleled for
other shifts, without atfecting the v.f.o. Switeh-
ing from oue shift to another is a simple matter
of switching the TT /L-2 voltage source from one
keyer to another.

Only a few simple precautions are necessary
for proper operation of this f.s.k. circuit. Be sure
that the keyer is mounted very close to the v.t.o.
or p.t.o. su that a short conuecting lead may be
used. Be sure.to use au NPO type miniature
ceramic trimmer for best stability. Use only an
r.f. choke wound on a ceramic form. Ferrite or
iron-core types are not suitable because of ex-
cessive internal ecapacitance, so the National
type R-100 is recommended. Use only the 1N270
diode specitied. This diode is a special high-
conductance computer type which provides
maximum c¢ircuit ¢), avoiding variations in
oscillator output level.

1f reversed shift is desired, simply reverse the
1N270 diode.

Thanks go to Truman Boerkoel, K8JUG, for
his snggestions on specificution of parts and for
his interest in this projeect, which prompted him
to offer the package of parts mentioned earlier: to
Irvin Hoff, W6FFC, for providing the design of
the 3-speed low-pass filter and for his suggestions
on the most convenient arrangement of the
positions of the rotary function switch: to Ralph
Leland, WSDLT, for suggestions on labeling
in the schematic and for general moral support:
to Jim Salter, W5BQA, for inlerest in the project,
which prompted him to offer the printed circuit
boards: und to those who tried the new ecircuits
during the development of the TT/L-2. Special
thanks go to my wife, Bev, for her help and
understanding. 5T
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1275/2125-Hz.
Filters
For The TT/L-2

F.SK. Demodulator

BY JERRY HALL,* KIPLP

preceding article uses the amateur ‘‘stan-

dard” audio tones for operation — 2125 Hz.
for the teleprinter mark frequency and 2975 Ha.
for the space frequency. This pair of frequencies
is normally used at v.h.f. for tone modulation of
the carrier. Most RTTY umateurs also use these
saime tones for reception of 850-Hz. f.s.k. signals
in the h.f. range. This is done by activating the
receiver's b.f.o. and tuning the RTTY signal
as if it were a lower sideband s.s.b. signal. The
tuning indicator of the TT/L-2 shows when
the receiver’s main tuning dial (or the b.f.o.
pitch control) is correctly set, with the audio
pitches of the received signal matching the
resonant frequencies of the demodulator circuit.
For 170-Hz. f.s.k. reception, the TT/L-2 uses
the sume technique with audio {requencies of
2125 and 2295 Hz.

For those amaleurs owning a receiver or
transceiver with a steep-skirted 2.1-kFz. or
80 1.f. respouse and a fixed frequency b.f.o.,
eomplications arise when trying to receive
850-Hz. f.s.k. signals. The 2975-Hz. tone from
the received signual, being outside the normal
receiver i.f. passband, is attenuated cousiderably.
Therefore the strength of the individual audio
tones is not equal ut the demodulator iuput.
Although u goad limiter, such as that of the
TT/L-2, will remedy the situation for strong
nou~fading signals, reception of weak and fading
signals is greatly impaired. tUse of limiterless n.mn.
reception is almost impossible.

* Assintant Technical Iiditor, QST

rljlm demodulator design presented in the

Simple filters built di-
rectly on octal plugs.
No hardware is re-
quired for three of the
filters shown, The filter
on the right has been
encased in an epoxy
resin for permanent
protection of the parts.
The method of mount-
ing the parts on the
Vector plug, at the left,
can be used for or-
dinary octal plugs, by
drilling through the
bottom of the key-post
to clear a long 6-32
screw,
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The types uf receivers or transceivers present-
ing these complications usually have a crystal-
controlled b.f.o. One method of curing the
problem simply is to replace the crystal tem-
porarily with another of a slightly different
frequency, so the f.s.k. signal falls inside the
receiver passband while the proper audio
frequencies exist at the output. This was men-
tioned in an earlier Q87" article.! This method
might not be sosimple, though, if theoriginal crys-
tal is of the type which is soldered into the circuit.
The inconvenience of having to change crystals
when changing mnodes could also be discouraging,
especially if one did not wish to modify the
receiver or if the physical layout made it next to
impossible to add a crystal-changing switch.

The next logical approach to curing the prob-
lem, if the receiver is to be left alone, is to
redesign the demodulator ecircuit using sudio
tones which are normally available from the
receiver. For h.f. reception of f.s.k. signuls, any
pair of audio tones may be used, as long as they
are within the passband of the receiver and are
not. harmonically related. However, some degra-
dation in operation does occur when lower-
frequency tones are used. For one reason, the
mark and space trausitions are not deteeted as
readily because of the longer period of the lower
tones, creating the effect of fortuitous or random
distortion of the signal.

fiven sv, the frequencies of 1275 Hz. for mark
and 2125 Hz. for space have become an *‘alter-
nate standard,” giving quite satisfactory vpera-
tion to amateurs using this approach. These
frequencies full nicely in the normal receiver
passband, requiring no receiver modifications.
For narrow-shift f.s.k. reception, tones of 1275
and 1445 Hz. are used. However, if an ua.fsk.
signal is fed into the audio cirenits of an g.s.b.
fransmitter or transceiver for ftransmission in
the h.f. bands, the lower toue frequencies should
generally be avoided, for reasouns covered by Hoff.!

The redesign of a demodulator to ulter the
audio frequency range requires that c¢hanges
be made in the input-bandpass filter and in the
diseriminator filter sections. Normally the a.e.
amplifiers, limiter, and d.c. stages need not bhe
changed.

"1 Tloff, “ AF.8.IK. for RTTY,” QST, February, 1969,
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Fig. 1-—Butterworth-response input-band-
pass filter circuits for 1275/1445/2125 Hz.

850-Hz. SHIFT

All resistances are in ohms, Resistors are 013 -018
Vs or V2 watt, 5% tolerance. Capacitances Y 1800 [_“—l l I ouTP
are in microfarads (uf.), mylar, 75 ! )}0“ ’ )ILO,,
or 100 w.vd.c. ’ ' P
w “ 2 = %
h m '
Input Bandpass Filters o3 2 s .o, LI T
033 K
Fig. 1 shows input bandpass filter T Tox 'Gz;[\ “Tooar (,51“ Toe
sections designed for use with the e
TT/L-2 at 1275/2125 and 1275/
1445 Hz. These are Butterworth 170-Hz. SHIFT
designs with nearly the same response Qo022 )
characteristics and impedances as the 00 - o
original filters of the TT/L-2, except  &uT - : SAIIF ouTPU

at the lower frequency range. Com-
monly available 88-mh. toroids are
used.

The shape factor of this type of
filter is determined by the number of

470

3@
B
-
3
Ed

8 \iw
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tuned circuits used. Merely “sliding”’
the response curve into u lower
frequency range will make operation
more susceptible to interference from audio har-
monics of tones lower than those of the filter
passband. With the 60-db. limiter of the TT/L-2
in use, strong signals in the 400- to 700-Hz. range,
although attenuated by the bandpass filter, will
be “squared” in the limiter ({creating high-
amplitude 3rd and 5th harmonics), and may
interfere with the desired signal. {Comparable
700- to 1000-Hz. sub-harmonics for the 2125/
2975-Hz. input-bandpass filter are attenuated an
additional 7 to 14 db.) On-the-air tests proved
these comparatively simple filters to be adequate
under most conditions. However, the elliptic-
function filter for the 1275/2125-Hz. frequency
range as described by Wetherhold should provide
more reliable operation during extreme near-
frequency (JRM, especially when receiving 850-
Hz. shift signals.? Such filters provide a response
null in the unwanted 500- to 700-Hz. range.

Of course these more simple filters may be
used with any demodulator fed by a 500-ohm
impedance source, if the filter output is not
loaded by diode limiters or by current-drawing

2 Wetherhold, *“* An RTTY Bandpass Filter Ior 1275/2125
¢.p.8.,” QST, August, 1967,

SEE
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% APPROXIMATE VALUES.
TEXT.

grids of limiter stages. The filter output should
see a high impedance.

The tuning procedure for these input filters
is the same as that given for the 'I'T/L-2, except
that the center frequency for all sections of the
850-Hz. shift filter iz 1500 Hz., and for the
170-Hz. shift filter is 1350 Hz.

Discriminator Filters

Fig. 2 shows discriminator filter sections for
the lower frequency ranges. These designs also
use S8-mh. toroids, with appropriate circuit
values to provide linear discriminator responses.
The voltage responses of these filters will give the
required d.c. signal levels in the TT /L-2. The in-~
dividual LC filter sections should be resonated at
the frequencies shown in the schematic diagram,
using the approximate values given, while the
resistors between the inductors and c¢hassis
ground are jumpered out. Don't forget to remove
the jumpers for operation of the unit.

Filter Construction
Many methods can be used for mounting the
components of the filters. A few ways are shown
in the accompanying photographs. Plug-in filters
are often used even though
. one does not expect to change
. them frequently, because only

i A large etched circuit board con-
i taining two input-bandpass filters
* and two discriminator filters. By
. mounting resistors and capacitors
of the appropriate values, this
board pattern may be used for
either the 1275/1445/2125-Hz.
. or 2125/2295/2975-Hz. fre-
quency range. lts size is about
6 X 9 inches. The retaining wash-
ers were cut from clear polystyrene
sheets with a small rotary saw,
available as an accessory for
portable electric drills.

QST for
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Etched boards mounted inside small chassis boxes fitted
for plug-in use. The larger board contains a complete
3-pole Butterworth filter, while the smaller board contains
all the fixed components of a discriminator filter. The
boxes are 5% X 3 X 2% and 5 X 2V X 2% inches.
The boards may also be mounted in other ways on a
larger chassis, and are not limited to RTTY use.

850-Hz. SHIFT

A l .082| %

1275H2,
IGO *
INPUT §

OuTPUT

Aubio
BACANCE |
.068] %
§ 2125 Hay
21257
SPACE
OUTFUT
170 Hz.SHIFT

__f2185v

W\
3
2

'MARK
QUTPUT
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56K dle os2lx
1275 He.
S0
AupIO 5%
INPUT §50K
DISCR. /'J’
BALANCE
-/.
. zl.03
0K
to aa 1445 He,
mh.
] 014457
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[
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SPACE
¥ APPROXIMATE VALUES OUTPUT
SEE TEXT.
Fig. 2—Linear discriminator filter circuits for 1275/

1445/2125 Hz. Resistances are in ohms, K:=1000.

Fixed resistors are either Y4 or Y2 watt 10% unless

otherwise indicated. Variable controls are linear, low

wattage, Capacitances are in microfarads (uf.), mylar,
75 or 100 w.v.d.c.
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a small amount of chassis space is required for the
complete filter. For the most sutisfactory opera-
tion, the discriminator filter sections should be
resonated in the circuit, rather than when
isolated on the bench, even if plug-in mounting is
used. In operation, external circuitry can lower
the resonant frequency by as much as 25 Hz. -~
a considerable percentage of a 170-Hz. shift-
width filter, for example.

The parts for a simple filter can be mounted
directly on an oectal plug, such as an Amphenol
86-CPR. Two or even three toroids can be
“stacked” on one plug, using u long screw
through the center key-post, and the capacitors
can be supported around the outside by their
own leads or by stiff bus wire.

Etched circuit boards provide a neat and
convenient method of building a filter. ‘The large
board shown in the photographs matches the
size of the K5BQA electronics printed circuit
board for the TT/1-2. lixcept for the controls
and switches, this filter bourd contains all com-
ponents for two bandpass-input rilters and two
diseriminator rilters, and covers both &50- and
170-Hz. shifts. The board may be mounted
on a sepurate chassis opening. Or it might be
mounted ‘‘piggy-back’ beneath the chassis-
mounted K5BQA board, foil sides fucing, using
metal spacers und threaded hardware.

The two smaller etehed tilter bourds shown in
chassis buxes have u more universal application.
One contains a complete discriminator filter,
except for the balance control. ''he other con-
tains » complete 3-pole Butterworth filter. The
hoard patterns are ‘“universal,” so that by
selecting the proper values for the resistors and
capacitors, they may be used with {he 88-mh.
toroids for any frequency range and uny f.s.k.
demodulator. A 3-pole filter board can be used
for either an input-bandpass tilter, ur for the nar-
row-band mark and space channel tilters described
by Hoff in September 1966 QS7. In fact, this
hoard is not limited to RTTY use, but could be
used for other andio filter applications, such as
the Selectoroid® and the Torofil.*

Although the boards are arranged primarily to
fit inside standard-sized chassis boxes, they may
be mounted in other ways. Kach board could be
mounted direcily on an opening cut in the chassis,
or several boards could be stacked with spacers
and mounted either vertically or horizontally.

These etched boards were made in the ARRL
lab. If you wish to eteh your own boards, scale
templates with parts layouts are available from
the ARRL for an s.i.s.e. and 25¢ to cover
haudling. Or the boards are available already
etched.? Completed and tuned filters on eiched
boards are also available.® [a57—]

2 McCoy. *“'The Selectoroid,” QST, December, 1966.

# Gimmicks and QGadgets, *The Torofil — A QRM
Reducer for the Phone Man,” QST', April, 1967.

5 Btched tilter bourds for any of the three patterns are
available from the following: Stafford Electronics, 427 8.
Benbow Rd., Greensboro, N. C. 27401: Jim Salter, K5BQA,
11040 Creekmere, Dallas, Texas 75218; or Foto kitch Co.,
1760 Santa Maria Dr., Concord, Calif, 94520,

6 Cistom-built completed tilters may be purchased from

J. J. Electronics, Windham Rd., Canterbury, Conn. 06331,
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® Beginnen and MNovice

Clean Up Your Harmonics!
How To Stay Out Of Trouble With The FCC

BY LEWIS G. McCOY,* WI1ICP

off, “For the past two years I have taken
QST. 1 have faithfully purchased all of the
ARRL books to aid the beginner. However, when
it comes to the question of harmonic suppression,
I believe that ARRL falls lat on its face. They
continually give different aids on how to remove
TVI harmouics, etc. However, they do not give
specific data on how to run down harmonics
in operation on the Novice bands. The second
harmonic will often be picked up by ARRL
observers, ete. and the poor Novice ¢cannot ¢com-
prehend the instructions to correct the fault.”
We wure not going to take issue with the writer
of the letter except to point to the articles listed
in the bibliography (at the end of this article)
that-have appeared in QST iu the last two years.
What the letter does point up is that spurious
radiation of Novice signals is a serious problem
and is a subject that must be continually gone
over in QST.

3. recent letter to ARRL Headquarters starts

Spurious Signals — What are they?

When we generate a radio signal and amplify
it and finally feed it to an antenna to be radiated,
we are only interested in having that one signal
going out. 1f a signal appears un an any frequency
but the desired one, the extra signal or signals
are called spurious signals. Sometimes these
signals are multiples, or submultiples, of our
desired frequency, and in such case they are
reterred to as harmonics or subharmonics, respec-
tively. In some instances a transmitter may have
parasilic oscillations that generate signals not
harmonically related to the desired signal. In
any event, any signal that is caused to be
radiated by the transmitter, other than the
desired signal, is a spurious signal.

A Novice quickly learns that he must operate
his transmitter with crystal control, the vutput
frequency being the same as or a multiple of
the crystal frequency. However, what he doesn't
Jearn immediately is that being erystal-controlled

* Noviee Editor T

By far the stickiest problem a Novice
must face is that of undesired har-
monics. This article treats the whys
and wherefores of spurious signals
and how to gef rid of them.
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doesn’t mean there won’t be spurious signals
radiated. Sometimes he receives an undesired
QSL from the FCC Monitoring Nervice telling
him that he has a spurious signal being radiated.
Orif he is lucky, an ARRL Official Observer spots
the spurious and lets him know. The reason we
say ‘“‘lucky’ is that noune of us wants FCCO
notices.

The most common problem the Novice en-
counters is the second harmonic from 80-meter
aperation. Any operation within the 37¢0-
3750-kHz. region can produce : second harmonie
in the 7400-7500-kHz. spectrum. Bear in mind
that such a spurious signal would not fall in an
amateur band but in a commercial service area.
In other words, your harmonic could interfere
with a commercial station’s signal. Last year,
there were just under 10,000 ARRL Official
Observer notices sent to amateurs, and a very
lurge percentage of these went to Novices for
second harmonics of 80-meter operation.

The X0-meter problem is just one case of
harmonic problems. Table [ gives some of the
spurious signal combinations and possibilities
that can result from the Novice low-frequency
band.

Proper Tuning Of The Rig

You'll note in Table I there is a category of
spurious signals called ‘‘mistuned.” Many
Novices run into the problem of tuning their
transmitters up on the wrong band, although
thinking they are ou the correct one. \s aun
example, many transmitters can be tuned up on
more than one band, per switch setting, even
though the band switches show ane hand. Let's
suppose that we are using a crystal at 3725 kHaz.
and desire to tune ap on that frequency. 1t is
entirely possible in many transmitters, with the
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Novice Crystal Desired
Used Frequency
3700 to 3750 kHz. 3700 to 3750 kHz,

Table I

Spurious-Signal Data

11,100 to 11,250 kHz, (Harmonic)
14,800 to 15,000 kHz. (Harmonic)

Spurious Signal
Possibilities
7400 to 7500 kHz. (Harmonic or Mistuned)

3575 to 3600 kHz. 7150 to 7200 kHz.

10,725 to 10,800 kHz, (Harmonic)
14,300 to 14,400 kHz, (Harmonic or Mistuned)
21,450 to 21,600 kHz.

3575 to 3600 kHz. (Submultiple or Mistuned)

(Harmonic)

7150 to 7200 kHz. 7150 to 7200 kHz.

14,300 to 14,400 kHz. (Harmonic or Mistuned)
21,450 to 21,600 kHz, (Harmonic)

7034 to 7083 kHz. 21,100 to 21,250 kHz.

14,068 to 14,166 kHz, (Submultiple or Mistuned)
28,136 to 28,332 kHz. (Harmonic or Mistuned)
Also harmonics that fall in TV Channels
3 and 6.

7034 to 7083 kHz. (Submultiple)

bandswitch set to 80-meters, to actually tune
up at twice the 3725-kHz. frequency, or in the
7400- to 7500-kHz. section. In such a case the
principal output of the transmitter would not
be on 3725 kHz. but 7500 kHz. 'This would be
a case of mistuning the transmitter.

Another common case of mistuning is starting
off with a 40-meter crystal and planning to
operate on 15-meters but actually winding up on
20 meters. To get to 15 meters in most Novice
rigs we start off with a 40-meter crystal and

_ triple the frequency to 15 meters. Unfortunately,
nearly all transmitter tank circuits are capable
of tuning both 20 and 15 meters with the band
switches set to 15 meters. In tuning for a plate-
current dip in the tank eircuit you may find two
dips, one near maximum capacitance of the plate
tuning capacitor and another near minimum.
The one near minimum is probably the correct
one. If you should tune up with the dip near
maximum you are likely to wind up on 20 meters.
Everything will look right - but you might end
up with an FCC rules violation notice.

“While manufacturers of transmitters warn of
such possibilities in their manuals, hams are
noted for being nonreaders of instruction man-
uals. Rule number one should be: Always read
the instruction manual from cover to cover.
If you have any doubts at all of being on the
wrong band a simple absorption-type wave-
meter! will set you right. The wavemeter is a
simple device that will give you a visual indica-
tion that you are vn the correct band.

Why Spurious Radiations?

In both commercial and homebuilt trans-
mitters it is common procedure to use a pi-net-

' This article does not carry constructional details for
the devices needed for correcting the problems to he
discussed. The bibliography at the end lists the articles
that have appeared in QST in the last few years. The
issues listed are still in print and available from ARRL

- Headquarters for 75 cents each. Also, I!/nderstanding
Amateur Radio has all of the devices, or ones similar to
them, listed in the articles.
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work tank circuit in the final amplifier stage.
The amount of harmonic attenuation one can
expect with this type of circuit depends on the
design and —even more important —on the
load into which the circuit must work. However,
one can expect attenuation of approximately
30 decibels for the second harmonic in a well-
designed pi-network tank circuit. It is probably
better to translate the 30 db. into a power
example so the Novice will have some idea what
this amounts to. With 75 watts input and let’s
say 50 watts output, 30 db. attenuation would
mean that the second harmonic would have a
power of 50 milliwatts or 0.05 watt. This may
seem like an insignificant amount of power. But
take our word for it, under the right conditions
50 milliwatts can be a pretty potent interference
-causing signal. Also keep in mind that these
figures are for a correctly-tuned transmitter.

This brings up an interesting point: Even if
everything in the rig is operated according to
Hoyle, a Novice can still be guilty of spurious
radiation! The answer to the problem is that
additional harmonic attenuation is required to
what you get when you buy or build a conven-
tional transmitter. The reader may be inclined
to lay the blame on the manufacturer for having
what could be cunsidered inadequate attenuation
but it isn’t quite as simple as that. The manu-
facturer has no way of knowing how his equip-
ment will be used, what the antenna system or
load will be, or even if the transmitter is going
to be used as an exciter. In any case, what is
important is that the Novice, or higher-class
license holder for that matter, must take precau-
tions to prevent spurious radiations regardless
of the type of transmitter used. .1lways assume
that you have spurious signals and that some-
thing must be done about them. You can check
for spurious signals, as we’'ll discuss in a moment,
but it is always better to put in preventive meas-
ures to make sure that you won’t have spurious
radiations.
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Antennas

You won’t be in ham radio very long before
you’ll hear a ham say that he won't. have har-
monic problems because. he.is using a one-band
antenna, and a one-band antenna will reject,
or not radiate harmonics. We hate to destroy
such a sense of well-being but frankly, there
“gin’t no such animal.” Simply, any piece of
metal can be considered a ‘‘multiband” antenna.
In fact, as ridiculous as it sounds, an ordinary
paper clip could be called a multiband antenna.
It might be difficult to get power ““into’’ a paper
clip on some frequencies, but it can be done.
True, such an antenna will be very inefficient
as a radiator but the important point is that
such a unit can be made to radiate at any
frequency.

While it is true that an 80-meter coax-fed
dipole would present a considerable mismatch
to a 40-meter harmonic, it is also true that the
antenna will still radiate a harmonic that reaches
it. In other words, never depend on the antenna
for spurious signal rejection. An antenna is not
normally selective enough to provide harmonic
rejection.

By the same token, a trap-type multiband
antenna has no built-in circuits to reject har-
monics. Such antennas are usually designed to
accept readily «ll amateur signals within the
bands the antenna is designed for.

By this time, the Novice reader is probably
ready to give up ham radio and take up stamp
collecting. However, take heart, the problem isn’t
that complicated or difficult to cure.

Checking For Spurious Signals

One thing you'll quickly find out: Almost any
checking you do in your own station is rather
pointless, because what you find or hear in the
way of spurious signals can be deceiving. If you
try to use your receiver to listen to harmonics
of the fundamental signal you will be certain to
find plenty. However, such signals coming out of
the receiver can be quite misleading. For one
thing, when your receiver is operated in the
field of a strong r.f. signal, such as your funda-
mental signal — and it will be very, very strong,
no matter what steps you take — the receiver
will overload and give false results. The strong
signal coming into the receiver overloads the
first stage causing ‘‘cross modulation,” and your
receiver will actually generate spurious signals
within itself. That is why using your own
receiver is pointless.

By the same token, asking a ham who lives
close by to check your harmonics —and by
close by we mean within a city block or two —
can be misleading. He may have spurious signals
generated in his receiver from your strong funda-
mental. If possible have a ham a mile or two away
listen at the harmonic frequencies. If he hears
your harmonics you know you must take steps
to clean up the spurious signals. However, even
if he doesn’t hear harmonics that’s not absolute
proof that you don’t have them. The signal can be
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skipping out and won’t be heard locally. The
best possible step is to assume you do have
spurious signals being radiated and steps must
be taken to eliminate them.

What To Do

As we said earlier, read the instruction book
that comes with your transmitter and completely-
familiarize yourself with the tuning controls of
all stages. When tuning up the amplifier and
driver stages, never apply more grid drive than
required. Excessive grid drive will cause an
amplifier stage to generate strong harmonics.
One good method to check the overall tuning
of a final amplifier stage is to use an output
indicator, such as a Monimatch, in the feed line
to the antenna system. The Monimatch can be
set to read forward power and the transmitter
then tuned up in the normal manner. Tune up
for maximum output, as indicated on the Moni-
match, keeping the amplifier stage within the
rated plate current for the tube or tubes in use.
Once you have the maximum output, adjust the
grid drive while watching the output indicator.
Set the drive at the point where the output just
starts to drop off. This is the best operating con-
dition to reduce harmonic output. One small
point here: You may find when observing the
plate current dip and the Monimatch at the
same time that maximum output does not occur
at exactly minimum dip. However, disregard the
minimum dip and tune for maximum output —
keeping the tube within its ratings, of course.

Assuming you have checked out the rig with
a wavemeter to make sure you are on the correct
band (!) the above steps take care of correct
tune-up. This doesn’t mean that the output is
free of spurious. What is required is additional
selectivity between the transmitter and the
antenna, and this means installing a selective
device in the feed line.

If you are using coax feed from the transmitter
to the antenna, one of the simplest methods of
reducing or uttenuating harmonics is with a
half-wave filter. This is a simple unit to make,
and when installed in the feed line it will at~
tenuate any frequencies higher than its designed
cutoff frequency. Ouce the filter is built and
iustalled in the line, it doesn’t require any ad-
justments to make it work. The only problem
in using this type of filter is that a different one
is required for each band. However, this is not
a serious drawback, because it only takes a
few seconds to change ftilters.

The other form of selectivity, and the one
that we prefer, is to install a transmatch between
the transmitter and the antenna. A transmatch
is an adjustable circuit that not only provides
the required selectivity to attenuate the har-
monics but also provides a matching system
between the antenna/feeder load and the trans-
mitter. Fig. 1 shows a complete line-up of the
transmitter and feeder system to the antenna.
Note that an antenna relay is inserted in the
line on the transmitter side of the transmatch.
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Fig. 1—This drawing shows a typical transmitter-to-feeder system. If TVl is a problem, a low-pass filter would be in-
stalled in the line as shown. The connecting line between the various units should be either 50- or 70-ohm coaxial line,
the impedance depending on the impedance of the Monimatch used.

The transmatch will also provide additional
selectivity for your receiver; many hams who
live near a strong broadcast station find that
they get bad cross modulation of ham and
broadcast signals on the 80-meter band, and a
transmatch will usually clear up this problem.

A Notice For All Hams

Regardless of whether or not you are a Novice
or higher-class ham (short of KExtra Class, that is)
there is one rather new problem we are all faced
with. While none of us are supposed to have any
harmonics, in the past a harmonic could go
unnoticed for a long period of time. For example,
if you had a fundamental at 3520 kHz. a second
harmonic at 7040 kliz. wouldn’t normally
attract attention because the spurious was in
another ham band, even if illegal. However,
under the incentive program, in order to operate
in the exclusive band segments one must hold a
license that qualifies him to do so.

Just to show you how a harmonic can really
get you into trouble, let’s suppose you are oper-

ating at 3610 kHz. and you have a strong second
harmonic at 7220 kHz. The second harmonic
is smack in the Kxtra/Advanced portion of 40
meters, and if you don’t hold the proper type
license you can be in trouble. There are of
course many other signals, multiples and sub-
multiples, that can fall in places where we don’t
want them, So it pays to take a good look at
your station to make sure that your funda-
mental signal is the only one going out.
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‘a-Straysal

Memhers of the Ralph Plaisted Polar Expedition! were
reunited in Cedar Rapids, lowa, on March 11 for the
first time since they reached the North Pole last year.
They toured Collins Radio Co., which provided communi-
cation equipment for the expedition. Shown {I. to r.)
are Dr, Blair Woolsey, Donald Powellek, VE8YL, Ralph
Plaisted, Walter Pederson, Ronald Schleder, and Jerry
Pitzl,

Tiny Voice ‘From the Arctic,”

QST, January, 1968,
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This is Mark Paul, WABTKW, who just received his Extra
Class ticket. Mark is 13 years old and in the 8th grade at
Litchfield Junior High in Akron, Ohio, is a member of the
Akron Goodyear Tire and Rubber Co. ARC and attends
every meeting of the Chippewa RC at the Veterans
Hospital in Brecksville where he is a volunteer. In addition
ta his general interest in amateur radio he is also working
toward his 1st class commercial ticket. Quite an inspiration

for young squirts and old timers alike}
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Three Innovations For Field Day

A Battery-Recharging System, Tilt-Over Tower,
and a Desk for a Car

BY WAYNE E. OVERBECK,* K6YNB

Some useful ideas for Field Day
and general portable operating.
There’s still time to put them into
practice before this year’s outing!

FUELD Day is when everything you don’t
Fexpect, happens.

‘Youspend hours setting up the station before
you discover that the #@&&**%$# generator
you rented won't start.

Or maybe it didn’t matter if the generator
started or not, because all the antennas came
down in a heap on their way up.

Perhaps everything went fine, except for the
rattlesnake {or mosquitoes???) in the tent.

Or was it a stiff back you'll never forget, the

result of sitting hunched over a transceiver in
your car for 24 hours?

Maybe you arrived at the chosen mountaintop
site only to find another group there — or else
the Forest Service changed its mind at the last
minute and wouldn’t let you operate there.

Murphy’s Law says all of these things will
happen, and the author knows it, because they
have all happened to him in the last few years.

After watching things go wrong for awhile,
we decided it was time to come up with some
better ways to run portable operations. Gradually
the ideas for several new gadgets for portable
hamming came along, und this article describes
three of these new gadgets: an inexpensive but
reliable battery-recharging system that qualifies
for Field Day’s 1.5 battery-power multiplier, a
comfortable operating position for the car, and
an inexpensive way to get a beam aloft out in
the boondocks.

A BATTERY RECHARGING SYSTEM

Under the new Field Day rules, all portable
groups can qualify for the 1.5 battery multiplier
if they run 10 watts or less, while Class B and
C stations can earn this mulitiplier regardless of
power input.

To earn the battery multiplier, you can: 1)
gather up a jillion well-charged batteries and
hope they last through the contest; 2) get a
110-volt a.c. generator and a conventional battery
charger; 3) keep the engine in your car running
for most of the contest; or 4) build a 12-volt d.c.
generating system.

The author chose the fourth alternative, and
ended up with an emergency power system that

add an inverter to get 110 a.c. for station ac-
cessories, but these seemed relatively minor to us.

About 14 years ago W7FVI described a 6-volt
d.c. generator system for Field Day!. His system
is excellent, but the advent of 12-volt alternator
systems opens the door for a whole new approach
to emergency d.c. power.

The author’s 12-volt alternator system is
built around a 30-ampere Dodge alternator and
u cannibalized 3.5-horsepower Clinton engine.
As shown in }ig. 1, the engine is mounted on a
three-yuarter-inch plywood board and uses a
V-belt to drive the ulternator. One storage

NO.8 COPPER_WIRE

+i2v

has repeatedly proven its reliability and per-

formance not only on Field Day but on all sorts To INVEATER,

D,C.SUPPLIES,

of ather occasions. In fact, a battery power T OTHER BATTER
system has some distinct advantages over a 1o REG. ol ACCESSORIES
110-volt generator for small-group portable oper- . g e srorace

ations, whether a multiplier bonus is offered or GND. o BAVTERY

not. For instance, a battery-recharging system .

is less expensive than most small 110-volt a.c. No.8 -

generating systems, especially if you scrounge
some of the components. And the battery system
is more reliable, too: if the engine stalls, you can
keep operating in the contest - off the batteries
-~ while somebody gets it running. The system
also has some disadvantages, such as its limited

¥ 11552 Gail Lane, Garden Grove, Cal. 92640,
t Reddie, J. 8., ‘“Au Inexpensive Battery Charger for
Field Use,” QST, July, 1955.
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Fig. 3—12-volt altemnator system. Parts required:
1—%"’ plywood board, 18/ X 36",
1 —Alternator and voltage regulator (see text).
1--.3.5-horsepower gasoline engine.
1 ~—Pulley for engine, V-belt (see text).
2 —Brackets to mount alternator,
1—Spark arrestor (see text).
1 =S, p.s.t. toggle switch, 3 amp.
Miscellaneous: Hardware, No. 8 copper wire, battery
clamps, turnbuckle, etc.
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Fig. 1—View of the 12-volt
battery recharging system,
showing the 3V2-hp. gasoline
engine, the alternator driven
by a V-belt, the voltage regu-
lator, and battery. In the fore-
ground is the d.c.-to-a.c. in-
verter used to obtain 117 v.a.c.
at the portable site.

i

battery is mounted on the board, and there is

cabling available to connect more batteries into
the system.

Mechanical Details

Several mechanical considerations in the
system should be noted at this point. For one
thing, the alternator does not need to rotate
at high speed to be etfective; 1000 r.p.m. is fine.
However, the alternator does load down the
engine soimnewhat when it faces a heavy electrical
load. We found that & 3.5-hursepower engine is
entirely adequate to drive the alternator if the
pulley selected for the engine’s drive shaft is
slightly smaller than the one on the alternator.
Since the Dodge alternator has a 3-inch pulley,
a 214-inch pulley on the engine worked very well.

Another thing to keep in mind is the alter-
nator’s direction of rotation. The Dodge alter-
nator is designed to rotate clockwise, as we
discovered after building the system backward.

A third point to remember is that a greai deal
of vibration will occur on the board. Heavy
plywood, reinforced underneath by 1 X 2ribbing,
is essential. Also, the brackets used to mount
the alternator must be heavy or they will break
very quickly. We used the heaviest angle brackets
we could find. One other mechanical detail:
there must be some provision to adjust the
tension on the V-belt. We used a turnbuckle, as
shown in Fig. 2.

Electrical Details

The electrical design of the system is con-
ventional, as shown in Fig. 3. One thing to
remember is that the alternator must have
excitation to its field terminal before it will
function. This excitation normally comes from
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the battery through the voltage regulator, but
there must be some switching arrangement to
isolate the field terminal from the battery when
the system is not in use. Qtherwise, the 3-ampere
drain of the field will quickly produce a dead
battery.

Our installation included two accessories that
may not be necessary in all cases, a spark arrestor
and an ignition resistor. The spark arrestor re-
places the muffler on the engine, and is required
if the system is to be used in a National Forest
area. While it may not be needed in some regions,
almost all of our operations have been on moun-
tain peaks within U.S. Forest Service jurisdiction

Fig. 2;-C105é-up view of the alternator, showing the
system used to mount it on plyboard with a turnbuckle to
adjust the tension on the V-belt,
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Fig. 4—Close-up view of the spark arrestor that is mounted
on the engine, a requirement in U.S. National Forests.

and the system has been inspected frequently
by fire-control officials. A Gill model 3C10P
spark arrestor is used with the exhaust pipe
configuration shown in Fig. 4, but different
arrangements will be necessary with other engine
types.

The only radio noise problem encountered
with the system was a moderate level of ignition
noise from the engine. A conventional spark
plug resistor completely eliminated it without
degrading engine performance appreciably.

Acquiring Components-

Locating the components for a system such
as this will probably require some local scroung-
ing. The cheapest way to come up with a suitable
engine is to cannibalize a horizontal-drive lawn-
mower engine. Anything rated at 3 horsepower
or more should be suitable. Alternatively, a new
replacement-type engine can be purchased for
about $50 from a lawnmower or small-engine
supply house.

Since the Chrysler Corporation has installed
alternators on its new cars for some years now,

auto junk yards are beginning to have a good
supply of used alternators and their associated
voltage regulators at reasonable prices. We found
both items, taken from a 1964 Dodge, for $15
at a local junk yard.

Batteries for use with this system can obviously
be borrowed from cars, but it is desirable to
bave one battery permanently mounted with the
alternator, and a bit more scrounging solved
this problem. The important thing to keep in
mind in hunting for batteries is that the higher
the ampere-hour capacity, the better the battery
is for portable hamming.

Performance

T'he reliability and performance of this system
have been proven several times in contests in
the middle of nowhere. It will provide adequate
power to keep the batteries charged while any
of the popular traunsceivers is run from a d.c.
power supply. There is also plenty of power left
to run station accessories from a d.c.-to-a.c.
inverter, and there is no reason why s mobile
s.8.b. linear would overload the system if used
on a reasonable duty cycle.

In fact, the recharging system can be shut
down for several hours at a time while contest
operations continue, if necessary. When started
again, the system will recharge the batteries in
a few hours and still supply enough power to
run the station.

Ingtallation Notes

In any high-current low-voltage system, heavy
power cables are essential, especially when the
cables are long, such as those running from the
alternator to the operating position. About 75
feet is adequate separation to keep the engine
noise from this system down to a reasonable
level at the operating position, and 75 feet of
No. 8 wire will handle the current required for
a transceiver's d.c. power supply. Of course, the
d.c.-to-a.c. inverter, if one is used, should be
located near the alternator system to avoid
another long run of heavy cable for station
accessories and lighting,.

AN OPERATING POSITION IN A CAR

Another useful item for Field Day and other
portable applications is a desk-type operating
position that can be mounted in the front seat
of a car, eliminating the need to operate in a tent
or hunched over a transceiver under the dash.

Obviously, such a desk has to he custom-
fitted to the individual car, but the author’s
design is shown in Fig. 5. It includes a plywood
shelf wide enough to hold the equipment and
long enough to reach from the back of the front
seat to the dash. A 2 X 2is bolted to the plywood
shelf and runs across parallel to the dash, resting
on the steering column. This 2 X 2 supports a
tilted writing shelf large enough to hold log
sheets and checklists.
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As Fig. 5 shows, the desk will hold two trans-
ceivers, microphones, a keyer, and antenna rotor
control, plus a few pencils and erasers. The
equipment is at eye level, which is not the ideal
height, but we have found that this is far more
comfortable than leaning over a dash-mounted
transceiver and fumbling all over the front seat
for pencils or logs. In a typical contest where
the station can be left on one frequency while
successive stations call in, the operator faces
forward and this installation becomes as com-
fortable as the home station..

The tilt angle of the writing shelf can be
varied to suit individual preference; we found
a 30-degree angle quite comfortable. The tilt
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Fig. 5—Two views of the auto operating desk. At the left, the desk rests on three cement blocks, which are replaced
by the steering column, dash, and the back of the front seat in the actual installation. At right, the desk is in place, with
two transceivers and their accessories plus logs and checklist. Materials required:

1—-%," plywood board, 18" X 44" (see text).
1—4"2 X 2,

1—=%" plywood board, 18" X 16",
1—18" strip of molding.

Miscellaneous: Hardware, shelf brackets, etc,

angle is determined by the size and placement of
the shelf brackets used to anchor the tilting
shelf to the level equipment shelf. A piece of
molding along the bottom of the tilting shelf
keeps pencils and logs from falling off.,

I't is probably not feasible to use this particular
design in a car with bucket seats, because the

operator sits in the middle of the front seat,
away from the steering wheel. Also, it is not
feasible to drive with the desk in place, because
the 2 X 2 support gets in the way. The whole
desk simply lifts out and can be carried in the
back seat.

A TILT-OYER PORTABLE TOWER

USE S CARRIAGE BOLTS
(ONE SECURES STRESS
CABLE STANDOFF 2x2)

EYEBOLT
FOR GUYING
(HIDDEN) 7

HINGE: 1/2"
CARRIAGE BOLT

12'

RAISING 4—14"2 X 4,
ean 1—4'2 X 4,

2-3'2 X 4's.

1—3"2 X 2,

7—%’ carriage bolts,
6" long.

1—Y2" carriage bolt, 6"/
long.

6—Eye bolts, %" size.
1 —short length of 1%’

1 .
gygaou\.j Ny TV mast, with 2 bolts
wn?gu H to attach it,

{OPTIONAL) 5 °VE’;‘-"' Miscellaneous: Guy cable,

eneTs y r turnbuckles, winch (op-
378" CARRIAGE/ 2 tional), hardware, etc.

BOLTS AU}

A LENGTH:

24 BASE

SECTION

Fig. 5—Construction of 32-foot tilt-over tower. Materials
required:
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Finding a way to support a decent beam on
Field Day is never easy. Portable towers tend
to be too low, clumsy, and an invitation for
Murphy to strike — or else they're expensive,
heavy, hard to transport, and impractical. The
tilt-over tower described here could well have
its problems with Murphy if not properly guyed,
but it seems to be a guod compromise design
that has worked well.

The tower shown in Fig. 6 is reasonably
simple to build, costs less than $15 (unless the
cost of lumber goes up again), will travel atop
a car, and can be set up by two people (or one,
in an emergency). It will support a 20-meter
two-element cubical quad and rotor at a height
of 34 feet, which isn’t bad for Field Day. Per-
haps the biggest advantage is that once the
tower is in place and guyed, assembling and
raising the antenna itself is simple. Going a step
further, it’s no problem to tilt the thing back
over again so you can connect the rotor cable
you forgot the first time.

As Fig. 6 and the photographs in Fig. 7 show,
the tower consists of a 28-foot 2 X 4 mast,
hinged and supported just below its center by
two more 2 X 4's in a forked arrangement. The
28-foot mast is free to tilt up or down on a
single half-inch carriage bolt which secures it to
the forked supporting structure. Since the forked
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Fig. 7—Close-up of the tilt-over mast and a view of the
quad halfway raised.

mast is anchored at the bottom by a four-foot
2 X 4 base section, the total height of the tower
when erect is 32 feet. With a rotor atop this, the
boom of an antenns is roughly 34 feet high.
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Construction Details

The tilting 28-foot section is built in two pieces
s0 it can be dismantled and hauled on a passenger-
car top. The two 14-foot sections are spliced
with short 2 W 4’s and carriage bolts. At the
center of the splice a 2 X 2 is fitted perpendicu-
larly, providing a standotf for the stress cable.
The =stress cable can be made of guy wire or
non-stretching rope, with a turnbuckle placed
at one end.

The tower is guyed near the top as well as
at the hinge point on the supporting 2 3 4's,
but the guying at the hinge puint is the all-
importaut factor. The hinge-point guys opposite
the top end of the tilting arm will encounter
severe stresses as a heavy antenna is mounted
and raised.

Four-way guying at the hinge point con-
tributes greatly to an orderly antenna-raising
operation. Note that the guys must be carefully
attached to eye-bolts on both sides of the tilting
arm if they are to clear the arm as it is raised
and lowered.

An unorthodox but effective way to guy the
tower while the antenna is being assembled and
raised is to park two cars parallel to each other
and about twelve feet apart. The base of the
tower is centered halfway between the cars with
the tilting arm parallel to the cars; guys are then
run to the front and rear bumpers of both cars,
creating a solid four-way guying system that
will not interfere with the job of mounting an
antenna on the end of the tilting arm. If neces-
sary, the cars can be moved once the antenna
is raised and the top section is securely guyed,
but the lower guys then should be attached to
another guying point.

The importance of proper guying with a tower
like this cannot be overemphasized. With tight
guys securely anchored, there should be no
problem in raising fairly large antennas. If the
guys are loose or will stretch, Murphy will
probably prevail.

A winch may be mounted at. the base of the
tower if desired. This is optional, but it is
definitely worthwhile when you’re mounting an
anteuna on the end of the tilting mast and want
it to stay put. It would be possible to attach
an antenna directly to the top of the 2 X 4, but
if a rotor is used, a short piece of TV mast is
bolted to the top of the 2 X 4 und the rotor is
then mounted on this stub of pipe.

Conclusion

These three innovations have proven them-
selves again and again in Field Days, v.h.f. con-
tests, and general portable work. The battery-
recharging system and tilt-over mast both went -
along when K6YNB/6 led all Class B entries
nationally in the 1968 Field Day (with the able
operating of K@GJD). These gadgets won’t
always bring first-place scores, and they cer-
tainly won’t repeal Murphy’s Law, but they have
made our hamming in the boondocks a lot more
enjoyable and less hectic than it used to be.
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Galaxy GT-550 Transceiver

HE present trend in transceivers is toward

versatile compact units that operate at

higher power levels than their predecessors
and use, wherever practical, semiconductors in
place of vacuum tubes. The new Galaxy GT-550
transceiver is no exception. Rated at 550 watts
p.e.p. input on s.s.b. and 360 watts input on
c.w., the unit covers 3.5 to 4.0, 7.0 to 7.5, 14.0
to 14.5, 21.0 to 21.5 and 28.0 to 29.0 MHz. in
six 500-kHz. segments. Semiconductors in the
GT-550 outnumber tubes by more than two to
one. There are eighteen transistors, nine diodes
and thirteen tubes in the transceiver. The rig
measures 6 X 1114 X 12!4 inches and weighs
only 17 pounds.

Because of the complexity of the transceiver,
the circuit of the GT-550 has been broken down
into two block diagrams to make it easy to follow
an explanation of the operation of the unit.
Fig. 1 shows the transmitter section and Fig. 2
shows the receiver. A star is located next to each
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tube and transistor that is used for both trans-
mitting and receiving.

Transmitter Section

Referring  to Fig. 1, when the rig is on s.s.b.
audio from any high-impedance microphone is
amplified in @y and @0 and fed to the 12AT7
balanced modulator, V. Also arriving at V7 is
the r.f. signal from the 6GX6 crystal-controlled
carrier oscillator, V5. Depending on the position
of a front-panel switch, Sy, the output of Vg is
on either 9001.25 or 8998.75 kHz. To prevent
V7 from pulling V5’s frequency when the GT-550
goes from receive to transmit a transistor buffer,
Q16, is used between V5 and the balanced modu-
lator (when the rig is in the receive mode,
pentode V7 is used as a b.f.o., product detector
and audio amplifier),

The double-sideband output from the balanced
modulator is fed into a 9-MHz. crystal filter
which suppresses the unwanted sideband. The
s.8.b. signal leaving the filter is amplified in
13, a 6EW6, and passed on to the 6J7 mixer,
Va. Here the s.s.b. signal is heterodyned to the
desired amateur frequency. Depending on the
band of operation, injection is furnished by either
the v.f.o. alone or by the v.f.o. in combination
with crystal oscillator @3 and mixer Vga. The
2N3563 v.f.0., Q12, tunes 5.0 to 5.5 MHz. in a
Colpitts configuration and is followed by three

Top view of the transceiver. At the left of a partition
that runs the length of the chassis are the tubes used in
the receiver r.f. amplifier, transmitter driver, and final
amplifier. The two variables adjacent to the right side of
this plate tune the receiver r.f. amplifier and the trans-
mitter driver. At the far right is the plug-in circuit board
of the optionai VOX unit. Anti-VOX, delay, and VOX
gain controls on the right side of this board can be ad-
justed by inserting a screwdriver through cutouts in the
perforated cover shown in the title photo. The large
rectangle can in the lower right corner houses the com-
ponents of the optional plug-in crystal calibrator. The
components of the transistor audio stages are mounted
on the circuit board at the bottom of the photo. Not shown
is a perforated cover {not the one in the title photo) used
to shield the components on the left side of the previously~
mentioned divider.
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transistor buffer amplifier stages, ©i3 through
(15. On 80 meters the 5.0- to 5.5-MHz. output
of Qs is fed directly to Vi where it beats with
the incoming 9-MHz. s.s.b. signal to give an
output of 4.0 to 3.5 MHz. On 40, 20, 15 and 10
meters the output of Q5 is passed on to Vsa.
Fixed-frequency injection for Vga on each band
is provided by s, which is on 21.5 MHz. for
40 meters, 28.5 MHz. for 20 meters, 35.5 MHz.
for 15 meters, 42.5 MHz. for the bottom 500
kHz. of 10 meters, and 43.0 MHz. for the next
500 kHz. of 10 meters. As a result of the mixing
process, the output of Vsa is in the range of 16.0
to 16.5 MHz. for 40 meters, 23.0 to 23.5 MHz.
for 20 meters, 30.0 to 30.5 MHz. for 15 meters
and 37.0 to 38.0 MHaz. for 10 meters. (The top
700 kHz. of 10 meters can be covered by sub-
stituting optional crystals for those used in ¢; to
cover the bottom 1000 kHz. of the band.) The
signal from Vga goes to cathode follower Vim
and then to Vg where it combines with the in-
coming 9-MHz. s.s.b. signal to produce output
in the selected amateur band.

Tu keep the dial calibration accurate for both
upper and lower sideband operation, a diode
switching arrangement (C4, C'Ry, Raz7 and Sya)
is used in conjunction with the v.f.o. When Vj is
operating at 9001.25 kHz., ('R, s reverse biased,
allowing one end of (4, which is connected to
the v.f.0. tuned circuit, to float. However, when
Vs is operating at 8998.75 kHz., CR; is forward
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XTAL.OSC.
21.5-43.0 MHz,

Fig. 1—Block diagram of the transmitting section of the
Galaxy GT-550. Tubes and transistors marked with a star
are used for both transmitting and receiving.

biased, effectively grounding the previously-free
end of (4. This decreases the v.f.o. frequency by
an amount equal to the frequency difference
between Y7 and Yo, thus keeping the v.f.o. dial
calibration the same regardless of the sideband
selected.

The amateur-band signal from mixer Vy is
amplified in the 6GGK6 driver, 'y, and then fed
to the final amplifier, a pair of parallel-connected
GLB6 TV horizontal-sweep tubes operated in
Class AB,. A pi network in the plate circuit is
designed for non-reactive loads between 40 and
100 ohms. Two 1N462 diodes, CR7 and C'Rs,
provide a.l.c. action. Whenever the final tubes
draw grid current, audio is generated in the p.a.
grid circuit. This audio is rectified by C'R7 and
C'Rg, und the resulting d.c. voltage is used to
reduce the gain of the 6EWG6 i.f. amplifier, V's.

Three types of c.w. operation are possible with
the GGT-550: manual low power, manual high
power and VOX break-in. The first type is
accomplished by putting the runctiON switch
in the Tungk position, and the last two ure
achieved by turning the ruNcTION switch to the
cw position. In either position, a section of the
FONCTION switch reverse hiases a diode switch
which, in turn, unshorts a 100-pf. capacitor in
series with the 8998.75-kHz. crystal in the carrier
oscillator, T7,. This shifts the output of Vs to
8999.45 kHz., a frequency within the 2.1-kHz.
bandpass of the 9-MHz. crystal filter. Another
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Fig. 2—Block diagram of the receiver section of the Galaxy GT-550. A star is shown alongside those tubes and transistors
that are used for both transmitting and receiving.

section of the switch unbalances the balanced
modulator so that the carrier can pass through.
In the TONE position of the runcrion switch,
this section connects a variable negative bias to.
one of the triodes in the 12AT7 balanced modu-
lator. (The potentiometer that controls this bias
is ganged to the mIcgain control, permitting the
c.w. input to be varied by adjustment of the
aforesaid control.) In the ¢w position of the
FUNCTION switch, this same switch. section con-
nects fixed bias, rather than variable bias, to
one half of the balanced modulator, preventing
adjustment by the mic gain control of the
amplifier input.

Still another section of the runcrioN switch
establishes the maximum input level for low
and high power c.w. When the transmitter is
on s.s.b., this switch section allows regulated
180 volts to be applied to the screens of the final
amplifier tubes. It does so by shorting a 33,000-
ohm resistor that is in series with the amplifier
screens and the supply. For low power c.w.
(TUNE position) this switch section removes the
short, permitting the final amplifier to run at a
maximum input of about 250 watts. For high
power c.w. (cw position) this same switch section
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parallels the 33,000-ohm resistor with a 10,000-
ohm resistor, allowing the final to operate at
360 watts input.

The rig is keyed in mixer Vg by the blocked-
grid method. A 2N2646 unijunction sidetone
oscillator, @1, which operates at about 700 Hz.,
is keyed at the same time.

In the prr position of the FuncTION switch,
push-to-talk switching operates the (T-550’s
send-receive relay. In - the vox position the
changeover is accomplished by an accessory
VOX unit; which plugs in a nine-contact socket
inside the transceiver. In order to receive signals
when operating low-power c.w. in the Tune
position it is necessary to return the runNcrioN
switch to prr or vox, because the switch, not
the key, operates the relay. When operating
manual high-power c.w. in the ¢w position, be-
fore keying, the receive-transmit relay must be
activated by closing the push-to-talk switch on
the microphone. Of course, a foot switch can be
used instead. It is not necessary to move the
FUNCTION switch out of the cw position in order
to receive signals; opening the p.t.t. circuit and
the key is all that is required. For c.w. VOX
break-in, the accessory VOX unit must be in-
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EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (pf.)
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RESISTANCES ARE IN OHMS; K v 1000.

Fig. 3—Partial schematic diagram of the CAL-25 crystal calibrator. Voltages shown were measured with a v.t.v.m. be-
tween the points indicated and ground. Component labels are for text reference.

stalled and correctly adjusted. Then when the
key is closed, the sidetone signal will key the
VOX unit which, in turn, will switch the send-
receive relay from receive to transmit. After the
key is released, the relay will stay in the transmit
condition for a length of time that depends on
the setting of a peLAY coutrol in the VOX unit.
When this time is up, the set will automatically
return to receive.

‘fransmitter adjustments are made by monitor-
ing a meter in the cathode circuit of the final
amplifier.

Receiver Section

Referring to Fig. 2, signals coming from the
antenna are amplified in Iy and fed to a 6HGS8
mixer, }2a. Local oscillator energy for Voa is
generated by the same stages used to provide
injection for transmitter mixer ¥’g, and the in-
jection frequencies are the same. A cathode
follower, Vym, is used to isolate ¥ea from the
local oscillator chain. The output of Vea is fed
through the 9-MXz. crystal filter, amplified in
two i.f. stages, Fy and V4, and then passed on
to V5.

As mentioned earlier, ou receive pentode Vs
functions as a product detector, b.f.o. and audio
amplifier. The crystal-controlled b.f.o. employs
the cathode, grid No. 1 and grid No. 2 of Vs asa
triode. Grid No. 2 serves as the oscillator plate,
and Sqp selects the appropriate crystal for upper
or lower sideband reception. During transmitting
this oscillator supplies the carrier for the balanced
modulator. The detector/audio amplifier nuses
the cathode, grid No. 3 and the plate of Vu.

Sideband selection, as well as v.f.o. shift for
keeping the dial calibration the same regardless
of the choice of sidebands, is accomplished in the
same manner as described for transmitting. Audio
from V5 is amplified by Q4 and Qs and then fed to
the audio output stage, Qs@7. Qs and @7 are used
in complementary-symmetry push-pull, a circuit
that eliminates the need for an output trans-
former. Output to an external 8-ohm speaker or
headset is through two 100-uf. electrolytic
capacitors.
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T'he meter used to indicate transmitter ad-
justments is switched to the screen circuits of
Ty and V4 during receiving periods. It shows
signal strength by measuring the increase in
screen voltage that results when a.g.c. voltage,
caused by an incoming signal, reduces the gain
of Vyand V4.

Accessories

There are at least ten accessories auvailable
from (alaxy for use with the (+T-550. They in-
clude the AC-400 a.c. power supply, the SC-550
speaker cousole, the VOX-35C VOX unit, the
RV-550 remote v.f.0., the ¥-3 audio filter, the
C!'AL-25 crystal calibrator, the G-1000DC mobile
supply, the RF-550 wattmeter, the T.A-550
linear awplifier, and the PR-550 phone patch.

The CAL-25 25-kHz. crystal calibrator, prob-
ably the most novel accessory of the group,
is Ulustrated in Fig. 3. Waveforms are shown at
various points in the circuit to indicate what is
going on in the device during four cycles of the
100-kHz. signal developed by erystal oscillator
¢);. The 100-kHz. vutput from @, is amplified by
Ja. @ is set up to saturate easily, resulting in a
squared waveform in its collector circuit. Such a
waveform is desirable if reliable frequency divi-
«ion is to be achieved.

{f Q1 was not oscillating, {2 would be con-
ducting heavily and its collector voltage would
he only about 0.1 volt. Because the oscillator
is operating, (J2's collector voltage goes highly
positive every time a negative pulse reaches the
base of the transistor. This voltage is used to
charge (5 through diode CR,. (3 receives its
forward bias from the voltage developed across
(’;. Until this voltage gets to be about 0.6 volt
greater than the reverse bias developed across
R, Q2 does not conduct. Referring to Qa’s
collector wavetorm, during the first positive
pulse (s charges up to sume positive voltage.
The charge on (s goes higher during the second
positive pulse and even higher during the third.
This can be seen by examining the waveform
at the base of ;. Because @3 is cut off and
because of the polarity of CRj, C5 can’t discharge
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during the first three pulses. The fourth positive
pulse on the collector of Q2 charges Cs to a
sufficiently high voltage to forward bias @; into
conduction. This gives Cs a discharge path, and
the capacitor quickly discharges through the
base-to-emitter junction of Q3. Then the whole
cycle of events described above is repeated. As
a result, one pulse (25 kHz.) is generated in the
collector and emitter circuits of Q3 for every four
pulses (100 kHz.) from the oscillator.

Note that the collector of Q3 is tied to the
base of Q4 and that the emitters of the two
transistors are connected together. Because of
this wiring arrangement, an increase in current
in one stage tends to cause a decrease in current
in the other stage and vice versa. As a result,
Qs not only amplifies the pulse from @3 but
serves as a voltage regulator for Rg as well. If
Rq’s voltage isn’t held fairly constant, there is a
chance of incorrect frequency division. That is,
the output might be on 33.3 kHz. (divide by
three) or 20 kHz, (divide by five).

Physical Details

The transceiver seems to be mechanically
sound. Front and rear panels are of heavy-gauge
aluminum, as is the chassis. Strips of aluminum
angle stock and a heavy dial bezel give added
strength to the front panel. The top and bottom
covers are perforated to provide ventilation, as

A look at the underside of the transceiver. Except for five
capacitors and the tuning mechanism, the components of
the v.f.o. and buffer stages are mounted on the circuit
board in the upper left corner. The copper shield that
normally covers this board is not shown. The shaft that
turns the band switch runs through the middle of the photo
from top to bottom, The two band-switch sections that
aren't on the bottom of the chassis are ganged to this shaft
via aluminum pulleys and figure-eight-shaped loops of

brass.
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is a shield used to cover the final amplifier
compartment. Sockets for the final amplifier tubes
are mounted on spacers below chassis level,
permitting the use of a low-silhouette cabinet
and making it easy for air to circulate around the
tubes. Circuit boards are used to mount most of
the components of the various transistor stages.

A ball drive in conjunction with a gear train
is used to tune the v.f.0. capacitor. The dial is
calibrated from 0 to 500 in 5-kHz. steps. It
takes 36 turns of the v.f.o. knob to tune 500
kHz. or, to put it another way, about one turn
of the knob to tune 12 or 13 kHz. The large
knob that is used should make the tuning process
relatively easy, but in the set we tested there
was some backlash in the mechanism. A finger
hole in the knob lets one move around a band in
short order, and a tab next to the dial window
makes it possible to move the dial pointer about
10 kHz. for calibration purposes.

In addition to the main tuning knob, there
are nine controls on the front panel: a.F. AN
(with an oN/oFF switch on the back) and r.r.
GAIN (these two controls are ‘on concentric
shafts), FoNcTION switch (PTT, VOX, CAL, TUNE,
CW), SIDEBAND selector, MIC gain, EXCITER tuning,
BAND switch, pLATE tuning, and final rLoaping.
The only other items on the front of the trans-
ceiver are a mic jack and the meter used to
measure final amplifier cathode current and to
indicate signal strength.

Instruction Manuals

The instruction manuals for the GT-550 and
its accessories give ample information on how
to operate the equipment, and they have parts
lists and schematics. In addition the GT-550
manual has a test and alignment section, a
trouble-shooting chart, a resistance chart, a volt-
age chart, and a block diagram of the trans-
ceiver. However, none of the theory sections of
these manuals contains sufficient information to
explain thoroughly what is going on in any
particular unit, and the schematics are woefully
lacking in labels. The radio amateur who wants
to repair his equipment or understand how the
various stages function had better have a good
background in the field of electronics if he wants
to accomplish his objective in a reasonable length
of time.

Performance

Manufacturer’s specifications of particular in-
terest are as follows:

Input: 550 watts p.e.p. 8.8.b., 360 watts c.w.

Suppression: Carrier —45 db., unwanted side-
band —55 db.

Frequency stability: Less than 100 Hz. drift
in any 15 minute period after warmup.

Crystal filter: 2.1 kHz. with a 1.8:1 shape
factor (db. points not specified)

Receiver sensitivity: 0.5 wv. for 10 db.
S 4 N/N ratio.

These specifications were met in the trans-

ceiver checked in. the ARRL lab., The manufac-
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Galaxy GT-550 Transceiver

Height: 6 inches.

Width: 111 inches.

Depth: 1235 inches.

Weight: 17 pounds.

Power Requirements: 900 volts d.c. at
600 ma., 350 voits d.c. at 300 ma., 16
volts d.c. at 1 ampere, —100 volits d.c.
at 50 ma., and 12.6 volts a.c./d.c. at 5
amperes.

Price Class: $450 less power supply and
speaker; AC-1400 power supply: $903
SC-550 speaker console: $20.

Manufacturer: Galaxy Electronics, 10
South 34th Street, Council Bluffs,
Iowa 51501.

turer gave no figures on distortion products;
however, after proper adjustment of the rig,
third- and fifth-order products were down more
than 26 db. below p.e.p. On the four lower
bands the output of the rig, as measured on a
Bird model 43 wattmeter, was about 130 watts
c.w. in the TUNE position of the ruNcTION
switch, 200 watts c.w. in the cw position, and
260 watts p.e.p. s.8.b, in the prr position. For the
28.5- to 29.0-MHz. band these figures dropped
to, in the same order, 90 watts, 140 watts, and
160 watts p.e.p.

The amount of signal that it took to get a
specific S-meter reading varied a little bit from
band to band, but on the average the receiver
required a 2-uv. signal for an S1 reading, a
20-pv. signal for an $9 reading, an 80-uv. signal
for a 20 db. over $9 reading, and a 2000-uv.
signalk for a 60 db. over S9 reading. Internally-
generated spurious signals were found on all but
the 3.5- to 4.0-MHz. band. Of the 18 unwanted
signals found, only two — 14.14 MHz. and 21.2
MHz. — were strong enough to be bothersome.
They also were the only ones that resulted in
S-meter readings, the former being S4 and the
latter, which is the fourth harmonic of the v.f.0.,
being 30 db. over $9. On the 3.5- to 4.0-MHz.
band the set picked up a couple of broadcast
stations, even when the antenna connector was
shorted out and no antenna was attached. Prior
to turning on the transmitter section of the
transceiver, the receiver section tended to be
slightly regenerative except on 40 meters. Once
the transmitter section heated the rest of the
set, this condition disappeared.

While the unit was being put through a fairly
rugged test, the final amplifier tubes went sour
and had to be replaced. Although this was most
likely the fault of the tester and not the manu-
facturer, it points out that it’s best not to leave
the key down for any length of time if one wants
the final amplifier in a sweep-tube rig to last for a
reasonable period. In the case of the GT-550
it’s a good idea to let a fan blow air across the
6LB6s, because the tubes run very hot even in
normal operation. — W1YDS
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Satellite Weather Pictures

(Continued from page £1)

justments of the timing control probably will be
needed for optimum operation.

In the vertical deflection circuit, the Miller
rundown is initiated by opening the sweep/reset
switch, with the test/use switch closed. Adjust
the timing control for a 200-second ramp.

Opening the test/use switch removes the 24-
pf. timing capacitor from the circuit and allows
the operator to adjust the vertical gain (Fig. 3)
for proper deflection.

The bucking controls of both horizontal and
vertical sections are adjusted to produce a signal
that swings from positive through zero to nega-
tive polarity, with equal-amplitude maximum
voltages of both polarities. The voltage excursions
can be measured with a d.c.-coupled scope con-
nected at the high ends of the gain controls.

The astigmatism control, Fig. 4, should be
adjusted in conjunction with the focus control
to give a sharp trace.

Adjust the signal input amplitude and the
brightness c¢ontrol for a suitable picture; this
probably will require some experimentation. The
first line of the picture is at the top of the c.r.t.
face, with the horizontal sweep starting at the
left.

Adjustment of the synchronizing and deflec-
tion circuits, if carried out as described above,
can be done without applying high voltage to the
c.r. tube. Extreme care should be used when the
high voltage is on, and a metal enclosure grounded
to the chassis should be used in regular operation.

Photography

The camera presently used here iz a 85-mm.
Praktica with a Zeiss f/2 58-mm. lens. A 10-mm.
extension was used to allow the distance to the
c.r.t. face to be 10.5 inches

"The lens iris is set at f/8, and at the beginning
of a picture sweep the shutter is opened by a
cable release and locked. The monitor speaker is
a great help at this time. At the end of the 200-
second vertical sweep interval the shutter is
closed. The pictures are taken in a darkened
room, using tape recordings of the satellite
passes a8 the signal source.

There is no reason why a Polaroid camera
could not be used — perhaps with the use of a
close-up lens kit.?

I would like to thank Mel Linse for his valuable
aid and advice with the photographic work.

4 Coy, *‘Build a $20 Scope Camera,”” Radio Electronics,
April, 1969.
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Easily-Constructed Antennas
for 1296 MHz.

Solving U.H.F. Antennas and Feed-Line Problems
BY DOLPH VILARDL* WA2VTR

particularly 1296 MHz., with the advent

of new semiconductor devices which
operate efficiently at these frequencies, is evident
in the conversations of many hams who now op-
erate the v.h.f. bands. In the southern New York
and northern New Jersey areas, many are moving
up from 432 to 1296 MHaz.

Although the majority of hams with interest
in the u.h.f. region have some technical back-
ground, there are some who do not. In addition,
they may not have the financial means or facil-
ities for acquiring sophisticated devices. The
purpose of this article is to cover the problem of
adequate antennas and feed lines for 1296
MHz. in a basic and nontechnical way, to show
what can be done with a minimum of expense and
technical knowledge. Although more expensive
equipment and exotic feed lines will obviously
give superior results, the techniques described
herein have been tested thoroughly, in actual
operation at several northern New Jersey and
southern New York stations.

It is important to recognize at the outset, with-
out equivocation, that one must use the ‘“most
antenna’ that can be assembled and erected. In
addition, the feed line should be the most efficient
that is obtainable for the amount of money to
be spent. There is no question that this is the
least expensive way to obtain maximum per-
formance at these frequencies. The cost of even
the finest antennas and transmission-line equip-
ment may be far less than that of any equivalent
improvement that can be obtained by using
more sophisticated transmitting and receiving

* 14 Oakwood Terrace, Spring Valley, New York 10977,

GzOMNG interest in the ultra-high frequencies,

equipment. Especially important, the bonus is
obtained on both transmit and receive. Receiver
fronf-end sensitivity constitutes a major problem
at these frequencies and feed line and v.s.w.r.
losses mount astronomically at u.h.f. This article
will attempt to describe the leust expensive
antenna aud feed-line combinations which will
give acceptable results, with a minimum of time
and etfort expended.

Maximum antenna aperture is desirable, and
this requirement generally can best be met with
large parabolic antennas. It is obvious that these
present difficulties of construction, expense, uud
not the least of all, of mounting on towers in
such a way that they are structurally sound.
Large horn-type antennas also are efficient, but
they involve more construction problems, and
will not be included in this discussion.

Perbaps the simplest adequate antennas which
can be constructed and erected are the expanded
extended-element collinears, such as those
described by Frank Jones!. Since these are essen-
tially 300-ohm-impedance antennas, they lend
themselves to feeding with the least expensive
type of transmission line which is acceptable at
these frequencies: a high-grade foam-type twin
lead. Losses on this type of line are nominally
quite low, but it must be understood that proper
dressing of the line from the antenna to the
transmitter and receiver is essential. Standoffs
must be used, and sharp bends and proximity
to metal structures must be avoided. Regardless
of all these precautions, performance will
deteriorate severely during wet or icy weather.

1F. C. Jones, VHF for the Radio Amateur, pp. 43-46.
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Fig. 1—Details of the driven element and reflector {"splasher”) used to illuminate the parabolic reflector, for adaptation

of u.h.f. TV antennas to amateur service on 1296 MHz. The reflector can be hardware cloth, perforated metal or solid

sheet, and may be square or round. Note that the horizontal support is notched below the hole where the driven element

passes through, to allow room for the ends where they are soldered to the feed line. Dipole length is for 1215 MHz,
For 1296 use 4'% inches,
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Fig. 2— Details of a dipole, reflector and rigid coaxial feed. Silver-plating of copper parts is desirable. Overall dipole
length and reflector dimensions are similar to Fig. 1. Dipole-to-spiasher spacing (2 inches) is less critical if splasher

is not grounded

It is essential that a properly constructed and
efficient balun be used in order to match the
impedance of the transmitter and receiver, and
convert from the balanced line to unbalanced
input and output circuits. Baluns for these
frequencies are quite critical and the only simple
one which we have found effective is also de-
scribed by Frank Jones in his article on the
ceollinear antenna previously mentioned. Four-
to-one flexible baluns of the type ordinarily used
on v.h.f. are impractical above about 500 MHz.;
so no attempt to coustruct these should be made.
Thirty-two element collinears of the type de-
scribed by Jones have been used successfully
by K2JNG and K2DZM. These antennas have
rather broad beam widths and do not have the
forward gain or front-to-back ratio of well-
designed parabolic systems.

Good parabolas require considerable effort to
design and construct. Most of the dishes which
are available on the surplus market are not
suitable since the ratio of focal length to diameter
makes them difficult to illuminate. According to
W2CCY, the ¥/D ratio for this kind of applica-
cation should be in the neighborhood of 0.4. This
makes for a much shallower dish than the usual
surplus type. Tolerances for dishes below seven
feet in diameter are within one-half inch of the
true parabolic curve, and are not easily achieved
by amateur constructors. For this reason and
others involving cost, un attempt was made to
convert commercial u.h.f. television parabolic
antennas for use at 1296 MHz. The parabolic
TV antennas described do not have au ¥'/D ratio
of 0.4, but they are considerably closer to it and
therefore much better than the surplus dishes
mentioned.

It was found that by following certain simple
basic rules effective 1296-MHz. antennas could
be constructed from these dishes. The antennas
under discussion are available in five- and seven-
foot diameters from Lafayette, Allied and other
sources for about $15.00 and $25.00, respec-
tively., Because of mechanical reasons the
conversion of the five-foot dish is probably
simpler. Since their original construction tends
to be somewhat Himsy and the wind resistance
will be increased by the conversion, the five-foot
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to the rigid coax.

dish is the more practical for most workers:
although several seven-foot dishes have been
converted and are functioning very well. '

The simplest conversion involves the use of
300-0hm transmission line, as described tor the
collinear antenna, and is illustrated in Fig. 1.
The focal length has already been determined
by the manufacturer and it is simply a matter of
constructing a folded dipole of the proper
dimensions, together with a splasher (reflector),
and installing it at the original focal point. If it
is at «ll possible this point should be adjusted
for optimum forward gain, by actual measure-
ments with a field-strength meter, but if it is
placed at exactly the same point as the original
folded dipole it will be quite close to optimum.
The only other modification required is to
increase the effectiveness of the retlector at
1296 MHz., by covering with lo-inch galvanized
hardware cloth, making it conform as closely as
possible to the original shape. The hardware
cloth is fastened at as many points as possible
with ordinary No. 18 copper wire, which is
looped around the element and twisted tightly.
The greatest open dimeunsion in the parabolic
reflector that can be tolerated at 1296 MHz.
is about 74 inch, which is the diagonal measure-
ment ol !4-inch hardware cloth. All that remains
is to dress the feed line down from the dipole
properly, install a balun at the transmitter and
receiver, as described for the collinear, and the
antenna is ready for operation.

A sumewhat better arrangement can be made
utilizing a simple dipole and splasher arrange-
ment?® incorporating a ‘‘bazooka’ balun and a
section of rigid coaxial line constructed from
copper tubing, as shown in Fig. 2. The length
of the rigid section should be such that it will
eunable one to place the dipole at the same focal
point as the original folded dipole.

The dish is supported by means of a square
hollow arm, which extends from the backbone of
the dish to the main vertical member, and on
out forward to where the dipole and reflector are
mounted. If this support is cut off just forward
uf the pomt, where it attaches to the vernca.l

'I‘dton Pracucal Uperatmp: ]:{mts for 1215 Mc
ST, February 1961.
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member, the new dipole, reflector and rigid coax
assembly, Fig. 2, can be attached to the square
support with small U clamps, as shown at the
right side of Fig. 2. The termination at the end of
the rigid coaxial section should be an N-type
chassis fitting, installed at the end of the copper
tubing in such a way that it is watertight.

This type of feed will enable one to use a 52-
ohm coaxial feed line of good «quality. The
absolute minimum feed-line loss which can be
tolerated is about that which is found in
RG-17/U. Feed lines such as RG-19/U are con-
siderably superior but are quite heavy and un-
wieldy. The new aluminum foam lines, L4-inch
diameter or preferably larger, are quite efficient
and fairly easy to handle. Their disadvantages
are the cost of fittings for this type of line, and
the need for a flexible line section if the array is
to be rotated. It goes without saying that
nitgrogen-filled lines would be extremely desir-
able but they present problems for the average
amateur. The feed-line length should be kept to
an absolute minimum.

An extremely efficient type of feed, which
eliminates certain problems with matching and
balun c¢onstruction, has been proposed by
W2CCY and is shown in Fig. 3. This wave-guide
type of feed can be matched to the feed line
perfectly before it is installed in the dish3. It
presents some problems of installation on a dish
which does not have peripheral rigidity, such
as these converted TV dishes, but it can be
installed by use of a question-mark-shaped sup-
port, which could be clamped to the existing
center structure in the same way as the rigid
coaxial section described for the dipole and

3 Micromatch bridge units sold by some surplus houses for
under $10.00 will give adequate readings for this purpose,
and are a very useful piece of low-cost equipment for u.h.f.
They are rated up to 1000 MHz., but are useful to 1300
MHz. For information on homemade devices for s.w.r.
monitoring, see Burhans, * U,H.F. Coaxial S.W.R. Bridge,"
QST, June 1960, and Tilton, *‘Slotted Line for U.ILF.
S.W.R. Checks,” QST, January 1969,

: 1
6{, ‘V%,/Seém;v

Fig. 3—Wave-guide feed for 1296-MHz. dish recom-
mended by W2CCY. The cylinder, shown in cross section,
is 6-inch-diameter copper or brass. The probe is 2 inches
high, of V4-inch rod or tubing, with a screw threaded into
the top end. Dimension V, also approximately 2 inches,
and the probe length should be adjusted for best s.w.r.

splasher system. According to W2CCY, the
wave-guide type of feed gives considerably better
illumination of the dish and probably a better
match to the feed line, and hence would give
greater forward gain.

Many types of antennas have been described
in the amateur literature for use at these fre-
quencies. These include helical, backfire, horns,
and corner reflectors. All of these require certain
accommodations from the standpoint of match-
ing, forward gain, or physical construction. An
attempt has been made here to describe simple,
low-cost, easily-constructed antennas which have
given proven performance over a period of two
years in the hands of the average amateurs
involved. TV dishes converted as described
with the folded dipole have been used very
successfully by WB2VQK and WB2WVY. A
seven-foot dish converted with a dipole and
splasher arrangement, as described in Fig. 2,
has been in use at WA2VTR for about one year.
A slight variation of the feed system of Fig. 3
is in use in a home-constructed parabolic dish
by K2JNG. No gain figures have been given,
since they are meaningless because of variations
in construction practices, and are hard to measure
with high accuracy. Theoretical gains at 1296
MHz. are 26 db. for the seven-foot dish, and
21 db. for the five-foot model. In actual practice
however, these figures may not be achieved.

e

e Strays “§s.

Apropos of the article on long-delay echoes ap-
pearing in the May issue, W6QYT advises that as a
consequence of disruption associated with a recent
sit-in at Stanford University, he had the good fortune
to turn up a file which had been mislaid for nearly
nine years and was believed to have been acciden-

tally destroyed. The folder contained the results of
a 1959 attempt to collect reports on long-delay
echoes from radio amateurs residing close to the
geomagnetic equator in Peru and in the Marshall
Islands. The general nature of these reports is re-
markably similar to the recently-obtained ones, and
tends to corroborate the reality of the effect.

‘W6QYT extends his sincere apologies to Messrs.
¥eld, Hollings, MacKinnon and Mix.

Approx.
Band Duration in Time, Phone/ Audible on
Date Call | MHz Seconds GMT v, Own/Other

June or July, 0A4C 91 =5 = 0100 or C.W. Own
1952 0200
Mid-March, OA4ED 21 =1 = ()450 C.W. Own
1954
31 May 1957 KX6CG 14 ~ 34 = 1600- C.W. Own

(K6TYF 1800

operatqr)w__
24 June 1959 WI1TS 3.5 =1 == 0430 C.W. Other
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Hints ==« Kinks

For the Experimente

ALL-WEATHER QUAD

STRENGTHENING bamboo poles for an all-weather
quad isn’t easy to do with the weather we
get up here in the Yukon Territories, but here’s
an idea that may help you with your flimsy
quad. Start by giving the bamboo poles three or
more coats of exterior varnish. Be sure to let each
coat of varnish dry completely before applying
the next coat. After the last coat has been ap-
plied, let the poles stand and dry for two or three
days to allow the varnish to harden properly.
Then wrap the poles completely from one end to
the other with good quality, all-weather, black
vinyl plastic electrical tape. Wrap the tape fairly
snugly, but be sure not to stretch the tape too
much. During cold weather, stretched tape has a
greater tendency to break than tape that hasn't
been pulled so tightly.

Although it took 1614 rolls of tape and lots of
elbow grease to weatherproof the eight poles used
in my 20-meter quad, the results have been more
than worth the etfort. The quad has been up at
the 50-foot level in temperatures 60 degrees
below zero and has lately gone through a wind
storm with gusts up to 72 m.p.h., yet there have
been no signs of cracking or other damage. ——
Don 1. Stubberfield, V E8DS

BATTERY BOXES

’WI’I‘H transistor gear in vogue, there is a need
for many types of low-voltage d.c. power
supplies. Two examples of battery packs, re-
cently built by K1TVF, are shown in Figs. 1
and 2. D cells are used because they will handle
a wide range of current demands, are readily
available, and often cost less per volt than 6-, 9-
and 12-volt batteries that have the same service
life. but are less common. The larger supply,

which contains eight cells, has a maximum out-
put of 12 volts, and the smaller unit, which con-
tains six cells, has a maximum output of 9 volts.
Octal sockets are used as output fittings, per-
mitting several voltage taps in each supply.
Durable plastic cases make convenient housings
for the batteries.

The 12-volt supply uses two four-cell battery
holders (Burstein-Applebee 12A2449) to mount
the tlashlight cells, and the 9-volt supply uses
a single six-cell battery holder (GC Electronics
F3-068). Two large rubber bands hold the two
battery holders together in the larger supply.
Strips of polyurethane foam are used between
the holders and the cases to make for tight,
secure packages. The smaller case (Sterling 528)
wasg designed to store 3 X 5-inch file cards, and
the larger cabinet (Sterling 529) was made to
house 4 X 6-inch file cards. Both units, which were
purchased at a local department store, have life-
time hinges and snap locks. A handle (Stanley
(OD479F) was affixed to each battery box to make
the units easy to carry, — IW1Y DS

PROTECTING THE HD-10 KEYER
FROM R.F.

MY Heath HD-10 keyer would not operate
properly when I used my kw. amplifier on
some frequencies. The trouble proved to be r.f.
pickup by the a.c. line cord and the keyed line.
I bypassed the former with 0.1-uf. capacitors
and replaced the latter with coax. This cured the
problem. — Thomas Webb, W4{YOK

(A possible severe shock hazard may result if
the line is bypassed to ground with 0.1 uf. ca-~
pacitors. A better solution is to use as small a
capacitor as necessary across the line. For
safety, never use a line bypass larger than
0.01uf. —— Editor)

Fig. Two modified file card cases make convenient

battery boxes.

80

Fig. 2—Inside view of the battery packs. Pieces of plastic
foam keep the battery holders securely in place.
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EASY BIAS

A RECENT club project resulted in a number of

single band s.s.b. transceivers being built
from plans centered around two QST articles.1:2
To power the units, several older type transis-
torized d.c. power supplies, including the Heath
MP-1, were obtained at a reasonably low cost.
These were ideal for our purpose, except for one
thing: they didn’t furnish the required bias vol-
tage. Although a separate bias supply could have
been built or bias batteries purchased, it seemed
logical to extract the necessary voltage from the
existing supply, if at all possible.

As shown in Fig. 3A, the MP-1, as well as the
other units purchased, uses the transformer secon-
dary in a voltage-doubler circuit. Because both
sides of the secondary are positive with respect
to the negative rail, it is not easy to obtain a
negative voltage from this configuration. How-
ever, taking a look at the primary side of the
transformer, we find that 12 volts is applied alter-
nately to each side of the center-tapped winding,
producing a 24-volt square wave across the whole
primary. Since most bias requirements are quite
modest, it is possible to steal the power from this
point without disrupting the operation of the
balance of the circuit.

A 25-volt filament transformer is used in re-
verse to step up the-primary voltage. Because a
suitable transformer was not on hand, a small
filament transformer with a 6.3-volt secondary
was rewound for 25 volts. A buffer capacitor,
silicon rectifier, filter capacitor, and bleeder
resistor or voltage divider complete the parts
list of the supply. (Fig. 3B).

After the bias circuit was wired, the 25-volt
winding of the filament transformer, 7T, was
connected to points I and 2 in Fig. 3A. In the
original test setup, an 0U3A/VR105 and its
associated dropping resistor were used as a
15-ma. load. As a result of adding the loaded
bias circuit, there was no noticeable change in
the switching frequency or waveform, except
for a slight despiking of the primary square
wave. The battery current increase was less than
250 ma., and with a fully charged 12-volt battery,
the unregulated output voltage was between
130 and 135 volts.

If a higher bias voltage is needed, a trans-
former with an [8-volt secondary can be used.
Of course, it will load the circuit more heavily
and increase the input current by some 400 to
450 ma. [n addition there will be a slight deterio-
ration of the switching waveform, and the switch-
ing frequency will change a small amount.

A word of caution: Do not mistakenly connect
Ty across the power supply feedback windings.
(There is no such problem with a converter that
uses a separate feedback winding.) In the MP-1
locate the junctions of the heavy transformer
leads and the wires going to the transistor emitters

t Taylor, ** A 75-Meter 8.8.B. Transceiver,” QST, April,
61.

19
2 Day, ‘A 50-Watt P.E.P. Qutput Transceiver for 75,”
QST, June 1967.
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Fig. 3—Abbreviated schematic of the MP-1 power
converter (A), and the diagram of a bias supply (B) which
can be added to the MP-1 or similar units,

C1—0.005-uf. or 0.01-uf., 600-volt tubular.

Cy—20- to 30-uf., 250-volt electrolytic.

CR;—400-p.i.v., 500-ma. silicon diode.

R1—20,000-0hm wire-wound control or a tapped voltage
divider consisting of several series-connected
1-watt resistors.

T1—25-volt filament transformer, 0.6 ampere or more.

and connect the bias transformer to these points.
Mount the bias transformer on vne end of the
power-supply chassis and feed the transformer
leads through a grommeted hole. Under the
chassis there is enough space along the back wall
for a connector strip and the remaining com-
ponents. — Carl N. Vollick, VESAKQ

USING HIGH-IMPEDANCE
HEADPHONES

HERE is an old trick that many newcomers
might not be aware of. As shown in Fig. 4,
high impedance headphones can be used with a re-
ceiver having low-impedance output by adding
(1 and J1 to the receiver. The speaker is discon-
nected when the headset phone plug is inserted
in Jy. — Joseph E. Gore, WALRTE/

| c
L N ez
V”Emour.s
L0-2
SPKR
Fig. 4—Partial circuit of receiver output stage.

C1—0.1-uf., 600-volt paper.
J1~Closed-circuit phone jack.

H=-2Z L0-2
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“LINEAR"” AMPLIFIER LINEARITY

‘ Technical Editor, QST

The “Evolution of an Amplifier’ article in April
1969 QST brings up an interesting point on the use
of surplus/used tubes which find their way into
amateur transmitters as linear r.f. amplifiers. In the
once-popular Class C amplifier, the mere facts that
the tube filament would light and r.f. power output
was indicated were all that was necessary. However,
the tube’s distortion products should be considered
as an important additional factor in a linear am-
plifier.

Adjusting the bias in a lightly-loaded, used, 214-
k.w. tube for minimum distortion may not be
critical, depending on the tube. But this bias ad-
justment can be critical with smaller tubes that are
generally used at their dissipation limits, if one is to
obtain minimum distortion during their last hours.
The adjustment should be checked frequently.

There are a number of ways to check distortion,
but many are not available to most hams. WOTTK's
*Linearity Tracer’ that first appeared in Novem-
ber 1954 QST,! and which has been referenced
numerous times since, should be a required addition
to any linear amplifier. The block diagram of this
linearity tracer is shown in Fig. 1. Attenuator test
points at the input and output of all linear ampli-
fiers, regardless of the origin of the tubes, should be
available for making linearity tests. — Wayne V.
Cooper, KLZZV, 9302 N.W. 2nd Place, Miami
Shores, Fla. 33150.

TO LOAD
SF INPUT PWR. AMP.
A 4 \
INPUT oUTPUT
ENVELOP ENVELOPE
DETECTO @ DETECTOR

L]

0SCILLOSCOPE

Fig. 1—Block diagram of the W@TTK linearity tracer.
The schematic for the envelope detectors and information
about trace patterns are given in Bruene's article.

SIDEBAND INVERSION IN MIXING
STAGES

Technical Editor, @ST:

In the course of preparing a recent program for
our radio club (South Hills Brass Pounders &
Modulators), I planned a homebrew color slide
show which covered basic sideband theory and the
application of that theory to actual equipment
design. Using the HT-46/SX-146 combination to
illustrate the application, I felt that an accepted
explanation of the occurrence of sideband inversions
would properlv belong to such a presentation. The

I'Bryens, * Distortion in Single-Sideband Linear Ampli-
fiers,”” QST, November, 1954. Also Single Sideband for the
Radio Amateur, ARRL, any edition; see '‘ Linear Amplifi-
ostion'’ section.
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HT46/SX-146 combo, besides, with its white and
red band markings (indicating inversions and non-
inversions), made the offering of such an explana-
tion virtually a ‘““must’’ as part of this presentation.

Researching for a quotable explanation, however,
was a rather fruitless effort. In one of the popular
sideband handbooks, a single sentence of *‘explana-
tion"’ was found, which, in substance, was simply
that an inversion will always occur in a mixer stage
when the difference frequency is utilized. This *‘ex-
planation’’ was found, surprisingly, to be accepted
by a number of fellow amateurs without question,
despite the fact that, by reason of its incomplete-
ness, it is only 509, correct!

Simple logic will readily establish the *Law on
Sideband Inversion,’” swhich is simply that ‘“An
inversion will always occur in a mixer stage when
(and only when) the injection frequency is higher
than the sideband signal and the difference sre-
quency is utilized.” Oftfering no possibility of ex-
ceptions, this statement can truly be said to con-
stitute a law, and it was, accordingly, offered as
such in our recent program, to replace the popular
and erroneous ‘‘explanation.’”’ -- Walt Schwarz,
K3WNX, 195 Travis Dr., Pittsburgh, Pa. 16236.

SOME AFTER-THOUGHTS ON
LIGHTNING
Technical Editor, QST

While up at WB8BYX this past July, my home
QTH was hit by lightning. Three major hits seem to
have occurred; one on the pole transformer, blowing
the complete assembly off the pole (the 7.5-amp.
fuse was found 100 feet away on the front lawn!);
one on the TV antenna and tower; and last, the
southwest pole supporting the rhombic.?2 All anten-
nas to the amateur equipment were disconnected
and grounded with no damage to the r.f. sections.
The XYL had been using the TR-4 to monitor my
operation at 'BY X, and left the power cord plugged
into the mains. The power supply of the TR-4 was
cinderized — & new word, but adequate. The TR-4
condensers were blown. The B+ supply for the
final amplifier was relieved of all forty diodes in the
bridge supply, and the filament transformer for the
4-1000A. had blown condensers on the 117-volt side.
The interesting thing about this, and the lesson I
wish to convey, is that all equipment with fuses
contained in the power plugs (Heath monitor
scope, etc.) had merely blown fuses, and suffered
no damage other than that. All power cords in this
QTH now bear fuse-containing plugs.

Of further interest, all base plugs in the house
were damaged — sotne blown completely out of the
plastered walls. The color TV was neither plugged
in to the a.c. line nor connected to the antenna, yet
had to be degaussed, and the a.g.c. and delay lines
rebuilt. Starting relays in the deep freeze, washer,
dryer and refrigerator were welded in the closed
position! I might add that the s.w. rhombic pole
looked like the chewed end of a wood match; and
of 1500 feet of copperweld wire six pieces, none
longer than six feet, were recovered. Where the
rest of it went, I do not know —- vaporized, perhaps!

I would advise all hams to ground all equipment,
and unplug it when leaving it. The installation of
fuse-containing a.c. plugs such as used by Heath is
also a good idea. —- James W. Voorhees, WS8EGR/
WB8BYX, 97 S. Broad St., Hillsdale, Mich. 49242,
(Reprinted from Detroit Amateur Radio Association
Bulletin.)

2 Voorhees, **The Ruptured Rhombie,"”
1968,

QST, November,
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Fig. 2—Adding a weight control to the IC keyer circuit.

WEIGHT CONTROL FOR DIGITAL-LOGIC
KEYERS

Technical Editor, Q8T

‘Thanks for printing the fine article on the IC
keyer in April 1968 QST. Upon keving my Johnson
Ranger with the unit, though, I discovered the r.f.
output keying to be too light, although the dot-
space ratio at the keyer output was perfect. A weight
control was added, as shown in Fig. 2. 1 also found
it necessary to add an r.f. bypass capacitor on the
collector of @ as shown, to prevent ©: from being
held on after the first dot or dash.-— Edward T.
Edwards, W2ZEP, 13138 Stewart .Llve., Wanamassa,
N.J.07712.

EMERGENCY POWER FROM AUTOMO-
BILE ALTERNATORS
Technical Editor, QST

You may be interested in the results of the follow-
ing experiments, relating to the use of antomobile
alternators, belt driven, for the purpose of providing
amateur radio emergency power.

Recently I purchased an AutoLite alternator,
with the idea of getting a cheap emergency plant.
These alternators sell here for $20 with a trade-in
machine, or $40 without. The machine turned out
to be a 3-phase job, with the armature (stationary)
connected in a ‘‘star’ or “Y." It is quite critical
as to the adjustment of r.p.m. and field current;
the best alternator speed seems to be about 1800~
2000 r.p.m., and the field current should not be over

At this speed, an old TV power transformer with
12-volt and 5-volt filament windings connected in
series will give the required step-up, using the
original primary as a secondary. See Fig. 3. The
generator output is taken from two legs of the
“Y.” If my arithmetic is correct, the generator
frequency is about 180 cycles per second, so induc-
tion motors for a load are ruled out. I get the battery
charging current from the center of the “Y,” so
that very little loss occurs in dropping the voltage
down to 12 volts. A battery is needed across the
field in this machine, as it will not self-excite. Power
output seems to be a maximum of about 450-500
watts, but with an unregulated field current, the
best load seems to be 250-300 watts, which is suthi-
cient for my station.

Voltage regulation is terrible and I hope to cure it
with sumething. I don't think transistors will work,
as one big Delco job I tried ran kind of hot. I un-
derstand carbon piles are used, but not having
experience in this line, I don’'t know who to ask
about it. Perhaps suineone has a better idea.

With a fan attached to the alternator for cooling,
the hand can be held on the armature laminations
indefinitely, indicating a temperature of less than
110-120 degrees. The TV power transformer runs
cool as an iceberg except the 5-volt filament wire
(No. 18) runs just perceptively warm.

These alternators are available cheap from the
junk yard. Along with the many lawn-mower type
gasoline e¢ngines, they promise depression-type
economics to yield large results.— Horace B.
Weaver, W4JRU, 109 E. Indian River Rd., Norfolk,

15 amperes. Va. 23523. AET—]
Tl °
" . . FIELD 4 uf. s
Fig. 3—An automobile alternator wired for WINDING 8v. R vAc
powering an amateur station. The alternator A.C.
is an Autolite 15-volt, 55-ampere unit, avail-
able from Sears Roebuck and Co. A 4-inch :“ o
pulley is used on the gasoline engine, and
a 6-inch pulley on the alternator. The diodes
are of the low-voltage high-current type used
in automobile electrical systems. These are
contained inside most types of alternators.
Ri, R2—Only a few ohms, made with some -
nichrome wire. T1—See text. Y XA ¥ Yy X
—0 +
R2 '.‘_-I:_. 12V,
—. AUTO.

v
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The Radio Amateur Satellite Corporation

BY PERRY I. KELEIN,* K3]JTE AND WILLIAM A. TYNAN,* W3KMV

fallen. The last remnants of twenty-meter

signals are just going out as you bid 73 to
your friend Joe across the country. You have
been keeping weekly skeds with Joe since he left
the area two years ago. It’s sure nice to be able
to keep in touch with him. “Twenty is about
out,” you say to yourself as you switch the
receiver down to forty. Mostly foreign broadcast
_stations, a few amateur signals sandwiched in
between; no clear spots and no (CQs can be heard.
What's going on down on seventy-five? A quick
listen reveals the usual gang on 3999, Everything
is pretty jammed up there, too. You start to pull
the big switch and go in and watch TV with the
XYL when you remember. A few flicks of
switches later you’re tuning two meters. There
are a number of weak but readable signals. That
accent sounds like a VK! You wait for him to
sign. Sure enough, he’s working a JA. The JA
comes back on the same frequency. He’s not as
strong as the VK but he’s readable nevertheless.
You tune around some more. There’s-a VES
calling CQ. Imagine two-meter activity in such
a location. His signal is not very strong but good
and steady, not fluttery like stations from that
area usually are on the h.f. bands.

Is this merely a fantasy? It won’t be if a
pewly formed Washington-area group has any-
thing to say about it. This group had its begin-
ningg on January 9, 1969, when George Jacobs,

I'r’s a chilly winter evening and darkness has

* Radio Amateur Satellite Corporation, P.O. Rox 27,
Washington, D. C., 20044.

Will v.h.f, mountain topping be replaced by DXpeditions
to remote islands?

54

‘W3ASK, addressed a meeting of the Communi-
cations Satellite Corporation Radio Club on the
subject of Project Oscar. In the course of his talk
CGieorge suggested the formation of an ast
Couast-based group to build new communications
satellites for amateur use. He pointed out that
the capability to design, build and test satellites
now exists in the Washington, D. C. area among
amateurs employed by the numerous (Govern-
ment and industrial laboratories located in and
near the nation’s capital. GGeorge's suggestion
was taken seriously and led to the formation of
Amsat, the Radio Amateur Satellite Corporation.
‘The idea of forming s Washington-based
amateur satellite organization was discussed
among representatives of the amateur radio
clubs of The Johns Hopkins University Applied
Physics Laboratory, IBM Federal Systems
Division, Aeronautical Radio, Inc., Communica-
tions & Systems, NASA’s (Goddard Space Flight
Center, and Comsat. It was immediately evident
that interest and enthusiasm were high. Many of
the interested members of these clubs were
already involved in space programs and they
represented a considerable expertise in the design
and counstruction of space systems. Equally
important, they were in communication with
officials throughout the Government and industry
who could possibly render valuable assistance.

Incorporation

After a series of organizational meetings, the
group incorporated on March 3rd as the Radio
Amateur Satellite Corporation, a nonprofit organ-
ization in the District of Columbia. A set of by-
laws was drafted and approved by the member-
ship. An interim Board of Directors was estab-
lished and temporary officers were named by the
board to accomplish the organizational, admin-
istrative and engineering functiong of Amsat
until the first annual meeting planned for
November, 1969. One month after incorporating,
Amsat membership stood at nearly fifty.

In addition to the organizations already men-
tioned, Amsat’s membership includes amateurs
and interested scientists associated with ARRL
Headquarters, - ESSA’s National Environmental
Satellite Center, NASA’s Office of Space Appli-
cations, the U. 8. Information Agency, the
National Bureau of Standards, the Department
of Housing and Urban Development, the Office
of Telecommunications Management, the Fed-
eral Communications Commission, RCA, Tel-
com, North American Rockwell, the Federal
Aviation Administration, the Coast Guard, and

QST for



the Department of Transportation, as well as
several independent consultants.

Talks were initiated at an early stage with
officials of Project Oscar. They welcomed the
formation of Amsat and offered whatever assist-
ance they might provide in its activities.

Amsat is geared to function through the co-
ordinated activities of “Member Clubs” (recog-
nized groups, clubs or organizations) which are
willing to undertake specific task responsibilities.
Tasks are suggested by Amsat management,
or may be proposed by the groups themselves.
For example, a Member Club might propose to
build an entire satellite, a cummunications
repeater subsystem, u telemetry subsystem, or
offer to handle satellite tracking and orbital
predictions. Tasks already being undertaken by
Member Clubs include:

Gravity gradient stabilization feasibility study
Satellite repeater study

Satellite antenna study

Launch vehicle interfacing

Solar and nuclear power source study
Satellite access and operating procedures
Frequency coordination and selection
Diplexer study

Launch vehicle space availability investigations

This list is by no means complete; groups are
accepting new task assignments as they affiliate
with Amsat.

Australis Launch

One of Amsat’s first major activities is expected
to be the launching of the ‘Australis Oscar.”t
This is a 35 lb. satellite constructed by a group
of Australian amateurs and forwarded to Project
Oscar for assistance in locating a suitable launch.
Unfortunately, a launch did not materialize
on the West Coast and Amsat volunteered
its assistance in initiating discussions with
the space agencies in the Washington area. These
discussions have begun and it is believed a
launch c¢an be obtained. Both its Australian
builders and Project Oscar have welcomed
Amsat’s offer to coordinate the launch of the
Australis Oscar.

The satellite contains beacons on 29.450 MHz.
and 144.05 MHz. 1t is not a transponder type
unit which can be used to relay communications,
as Oscar 11T and IV were and as future Amsat
satellites will be. Amateurs the world over should
find tracking it and recording its data an inter-
esting and worthwhile exercise; its two beacouns
may provide some valuable scientific information,
particularly during the present period of high
solar activity. Details of the satellite’s design,
construction and operation will be contained
in a forthcoming article.

A number of ambitious projects are envisioned
for the future. Active repeater satellites in
synchronous or semi~synchronous orbits relaying
amateur c¢.w., a.m., f.m., s.8.b., and even tele-
vision signals are being seriously discussed. _

t** Australis-Oscar arrives in U. 8." QST, July, 1967,
p. 58.
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The organization of Amsat is set up in such a
manner that the Member Clubs, in addition to
their function of performing tasks, are the means
by which nominations are made for the seven-
member Board of Directors of the Corporation.
The Board is then elected by vote of the general
membership at the annual meeting from those
candidates nominated by the clubs. In this way
the management of Amsat is kept closely asso-
ciated with its most active Member Clubs, and
individual members are encouraged to participate
as part of groups or teams in carrying out the
various task assignments. The elected oflicers
are selected. by the Board of Directors at a
meeting following the annual meeting. Member-
ship is open to individuals and groups from all
over the U.S. and in all foreign countries. Inter-
national participation is especially welcome.

Finance

Financing of Amsat is currently accomplished
by member dues, $5.00 annually for individuals
and $10.00 annually for Member Clubs. Thus
far, Amsat has been able to keep expenses to
a minimum by locating amateurs sufficiently
interested to supply free printing and addresso-
graph facilities. Needless to say, none of Amsat’s
members is paid for his time. The cost of the
satellite components will be kept to a minimum
by generous application of amateur ingenuity.
It is expected that some no longer needed space-
qualified parts, particularly satellite hardware

" left over from completed space projects, may be

obtainable. This possibility is now being actively
pursued.

As to launch facilities, spare space may be
available in the launch vehicles used for a number
of satellite missions. Efforts are underway to
make this space available to Amsat for amateur
piggyback satellites. In addition to complete
amateur satellites, Amsat is also investigating the
possibility of constructing experiments that
could be included on large satellites which are
designed to carry a number of experiments
furnished by various (Government agencies, col-
leges and universities.

Amsat invites interested groups and individ-
uals to participate in its activities. Would you or
your group like to build a satellite, satellite sub-
system, construct a satellite experiment, or take
part in a tracking network? 1f so, write Amsat,
P.O. Box 27, Washington, D. C., 20044. You will
be sent a membership application form and
additional information about the organization,
its aims and objectives.

This article is intended to acquaint the ama-
teur fraternity with Amsat and provide a brief
sketch of its objectives. Future articles in QST
and other publicatious will provide detailed
information on specific satellites, types of orbits
and other space-related information. Watch
for them. In the meantime, join Amsat and do
your part in writing this new chapter in the
evolution of our hobby and making the fantasy
of worldwide DX on v.h.f. and above a reality.

[as7—]
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Results, 1969 ARRL Novice Roundup

REPORTED BY BOB HILL,* W1ARR

Two Hudson hotshots: Division champeen WN2DFD (left) daydreams a bit while companion Shandou (HS1CAT) enjoys

some nice warm plate dissipation. WN2FSF (right) attacked the ether for 23K in 27 hours; that NCL-2000 is a no-no
for Eric, of course—it's used by brother WB2TKP and OM WB2TKQ.

class logs . . . a top score of 6392 points

. . . Don’t get excited: we're talking about
the very first ‘*“Nervous Roundup,” held way
back in January 1952! But that infant NR has
grown into a muscular 17-year-old by now, and
the growth has been spectacular. The 1969
Roundup boasts 473 logs (320 Novice, 139
General-and-up, 14 checklogs) and some phenom-
enal scores —in fact, no fewer than 149 WNs
exceeded the score of 6392 that was good enough
for first place in '52. The one who exceeded it the
most was WN@VKP, whose score of 53,970 is
an easy record-breaker and one that may not
be topped for many years to come. His and 58
other section awards will be hitting the mails in
mid-June.

Miscellany: This NR was the first in which a
Novice had a second chance to win a section
award or lead his section two years in a row —-
the latter feat pulled off by WN4HOK (Ten-
nessee) and WN6ZXN (Orange). . . . Seventh-
call-area participation and log submission was the
best ever; keep it up out there! . . . Despite

* Assistant Communications Manager, ARRL.

NLNETY-two Novice entries . . just 15 higher-

56

our request, many non-Novices insisted on bray-
ing CQ NR instead of answering WN callers,
thus creating unnecessary QRM for the new-
comers. . . . There has been a lot of sentiment
in favor of cutting down the contest period. How
about one full week bracketed by two weekends
(i.e., nine days)?

One thing is for sure: this is one contest in
which everyone wins. 1f you weren’t first in your
section, at least you got your code speed up or
landed some new ones for WAS. Glad you could
make it, OM!

Soapbox

*‘Lots of fun, but relatively slow after second weekend.
Nine days should be enough.” -~ WN3KDR. “The last
few days I couldn’t tind anyone.” — WN3LMO. “Some
Novice entrants in the NR are going to become first-rate
c.w. ops.” -~ WA3JAP, ‘“Found the information in QST
und decided to give it a try, What a surprise! First of all,
these Novice operators had pretty good fists; some sounded
4 good bit like W1AW during code practice. Now I know
where all those hot operators come from in the other con-
tests, It was my first experience with the Novice operator
and I can only say that they appear to he a credit as well
as the hope of ham radio. Aside from making me feel very
old and in need of improving my operating skill, I am
pleased to have made the discovery.” — W3EYF. “Had to
tight for rig, as OM entered also.” — WN3LEQ. “Even
though Murphy’s grim legions reared their pointel little
heads, I atill had a groovy time. One thing, though; shorten
it to one week."” —— WN2GFE, “The Generals caused more
QRM on the band calling CQ NR than all the Novices
together.” -— WN2EKW. “Really enjoyed it, but think it
should be only on weekends. I worked W1AW for the first
time.” -~ WN2GTQ. ‘“Sure lots of fun and good experience
for us grandpas. Keep up the good work.” — WN2FBE.
‘‘Heard a lot of WP4s and worked one but none of them were
in the NR.” — WN2HJY. I haven't had so much fun
since the day I first used a homebrew crystal set t- listen to
focal stations, and that was about 40 years agn! Yes, I'm a
H1-year-old Novice and proud of it.” -—— WN2GPO ‘‘Ac-
tuslly it’s a_wonder I bad any points at all. My whole
family, including myself, was in bed with the flu for four
days; I lost my DX-60 for two days (bad tubes); on 80
meters my 8.w.r, was so high I couldn't read it; and I was
using an indoor antenna for all bands. But with all this I

If you attended the sixth grade in New Orleans you {ust
might have WNSUWH for ateacher, Gay’s OM is KSMBE.

QST for



Whatever happened to the end-fed hunk of kinky wire

running ten feet off the ground to a tree branch? Today's

with-it Novice employs such sophisticated machinery as

(top) WN1JFG’s 3-element 15-meter beam on a 37-foot

tower, (center) WNZIWU's 2L quad for that nice low-

angle DX, and (bottom) WNSUHX's new Delta Loop,
an effective performer on 21 MHz,

still had a great time."” -~ WN3IGT. ‘‘Adding RST to the
exchange would make QSLing easier.’" -— WN9ZXU. *“With
very few exceptions, everyone I worked or heard exhibited
very good operating procedures. A lot less endless repetition
of exchange data (compared to last year).” - WA9YWXL.
“You guys really know how to put on a contest." — WN9-
ZGO. ““Our section of town had a power failure during the
last Code Proficiency run, so I couldn't qualify.” ~— WN9-
ZXE. “A good receiver, good transmitter, low s.w.r., lots
of time, and an unusual call, resulted in what is probably
the lowest acore in my section. The contest should be short-
ened to either one week or two weekends.” — WNIYYY.
“All phases of the NR were great, except I heard a lot of
Generals calling CQ NR instead of only answering the CQs
of Novices.” — WNIWKA. “I think anyone working the
NR should work with the same power input we Novices
do.” — WN4JKU. ‘““We have the Simulated Emergency
Test to find out about the shortage of good c.w. ops, then
we have the Novice Roundup to find out that there’s still
hope."” — WB4JFT. ““Worked my 50th Novice state in the
'69 Roundup. Lots of good operators on this year.' -—
WNA4IIF. “Each new crop of Novices seems sharper than
the last, The NR is my favorite contest. Hope to put in
more time next year; by then the XYL (WN4IIF) will be a
(ieneral and won’t have the equipment tied.up.” — W4~
YOK/4. “What an experience the NR was! Even though
for two weeks my wife wouldn't apeak to me and my kids
didn't know me, it was great. Although my family is glad
it's over, ['m all for contests (in moderation, of course).’" ~—
WNSATX. ““Sorry I didn't do a well as last year, but school
activities prevented it."” — WNS8ZBJ. “With the lack of
selectivity of my 2-tube regenerative receiver, 1 had the
‘advantage’ of being able to hear almost everyone in the
contest on 80 meters at the same time (at least it scemed
that way)."” — WNB8AZN. ‘‘(ireat contest until 1 tried for
two JAIs which got lost in a pileup of NRs.” —— WN2ERJ.
“It was frustrating to hear some Novices calling CQ NR
twenty times or more beforesigning, During the contest, on
80m, { was surprised by a call from 6Y5UC. I wish 1 could
have gotten on 15 for additional multipliers. It was a fine
experience, especially working W1AW."” — WN2GOR.
“Just hefore the NR began, my mother decided it was
about time for me to start worrying about college. Therefore,
every night I was bawled ont for ‘sitting behind that stupid
radio’ and not reading catalogs and cramming for college
boards.” ~—~ WA2EUX. “‘Only wish that I had a trans-
mitter on 15 meters and maybe another crystal to keep my
lone present one company. [t's rough when (ienerals with
v.f.0.8 swoop down on a CQ NR before you can.'" -~ WN2-
FIU. ““A couple of things that didn't help me were the guys
that want to ragchew in a contest QSO and the guys that
think Op Aid #6 is something to roak their feet in, or think
that two QSOs are better than one! A certain WN+ must
have enjoyed the contest too, because he was still calling
CQ NR two hours after the contest had ended!" — WN@-
VBW. “It's nice to be in a contest where you don't need a
full KW into a 90-element beam to get any kind of a score.”
~— WASBUIS. “Got my last two states for WAS, a Brazil
()SO and one in Peru. What more could you ask for?"" ---
WNI1JFG. ““I have had my license 3 months and I sure do
like hamming. [ almost ran out of time because I started
out slowly but then at the end I really hurried. I am 9
vears old and in the 4th grade.” — WN7LIX. ‘“Thought it
was great fun, in a miserable sort of way.” - WN4KFZ.
“Sounds like a great group of new operators coming along;
wish I could have spent more time." -~ W4KFC. ‘' During
the NR I was called WNAUJO, WNYVIM, WNOAJT . . .
In fact, I was called so many different things that I was
checking my license after every contact.” — WNOUJO.
“The most helpful thing I had, thanks to my dad and a
friend who couldn't take his beam with him when he moved,
was a TH4 beam up a good steady 70 feet. I don’t imagine
very many Novices have that kind of antennal” — WN7-

JLO. “Let this be & warning! tell W4KFC I'm going to
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challenge him for the SS this November!” --- WN4LNM,
““Now I know: simple equipment produces simple results.”
— WN4LEM. ‘“‘Amazed at the exceptional operating abil-
ity of these newcomers. Hard to believe many had over
100 QSOs after only two days.” - K4IEX. “I really en-
joved taking part for the first time in this contest. It's more
like oy speed. Next year I hope to give more Novices their

tirst VES5."” ~— VESTT.

Scores

Listings are grouped by ARRL divisions and sections.
The operator of the station listed first in each section is
award winner for that section. Kxample of listings:
WN3KFR 18,003-353-51-20, or total score 18,003, different

stations worked 353,
time 20 hours,

ATLANTIC DIVISION
Delaware

WN3KFR 18,003-353-51-20
WN3KDR 12,450-234-15-26

Lastern Pennsylvania

WN3JYB  14,335-305-47-21
WN3LMO 9415-254-35-37
WN3LA 8897-217-41-13
WN3KRO ¥160-184-40-37
WN3LCD 26866~ RB-31-
WI\ LE1 2058- 98-21-13
JKX); 1824~ 44-28-21
WI\ 3ITG 1540- 67-20-29
WN3LUA 665- 35-19-16

Maryland-D. C.

WN3KsP .54 ,902-539-63-40
WN3JYV 17 888-334 52-47
WN3ILFU 16,

WNILER 11, 457-2()1 57-27
WN3IXT 11,322-212-51-20
WN3LE, 4692-123-34-31
WN3LHL 4118-127-34-19
WNSLUGN 4290-100-"19-17
WN3LE 2002- 57- B
WNILEHN 1348~
WN3I1.BU 1500~ 6()-25-12
WN3KQQ 1078- 34-22-11

Southern New Jersey
WN2VYA  22,878-369-62-39
WN2EFV 14,136 30
WN2FVY 12,444 51-39
WN2GYJ 8076-204-44-18
\WN2GFE 372- 21-12- 3

\Western New York

WN2EPV  20,068-331-58-30
WN2FRR 17, 700—3”0—5%37
WN2H 15,224-346-44- —

Dz
WN2EKW 12 740-245-52-18

sections worked 51, total operating

WN2FYB
W

12,144-233-48-39
N2GT 79

WN2GPO
WN2ICU
WN2HLJ
WN2GXN

338- 16-14~ 5
Western Pennsulrania

\VN3LQF‘ 21,780-381-55-32
WNIKQA  17.100-300-57-34
W NJKM Y 7918-214-37-39
WN3IGT 2914- x4-31-23
WN3KZY 1675~ 52-25- 8
CENTRAL DIVISION
flUtnois

WNIYMY 23,746-363-62-28

WNIZTJ 23,016-401-56-22
WNYYAP 12,006-204-54-32
WNIZR 94 50-189-50-23
WN9ZXU 7020-158-45-28
WNIZGO h£10-125-4ﬂ-19
WNIZXE -16
\WNIZQJ
WNIY IS
WNYAJ
WNOW7ZX
WN9ZDO K24~ 76-24-14
WNIYYY 1450- 50-29- 5
WNIAOK 1400- 50-28—-27
WNIYOD 1364- 52-22-19
WNOYCF Y00~
WNIZWY 48~

Indiana
WNIYWY 28,910-414-65-38
WNIYIC  22,304-328-68-39

If you plan ahead, borrow lots of crystals, have an out.

standing signal, cmd go-go-GO, you too can pile up

771 QSOs, 70 sections and 53,970 points—just like

WNGVKP. {So why didn't you?) Bob's QSO average of

nearly 20 per hour is one that will be plenty tough to
surpass in future NRs,

WNIZKL  20,650-350-59-35
WN9 WZE 11,562-236-47-27
WNIZD 53-182-49-23
WNOW KA 7050-150-47-24
WNYWZ 576- 36-16-

W N97ZR 546- 27-13- 3

Wisconsin

WNIYCY 6579-153-43-29
WNYZWT, ] zo- 85-36-21
WN9ZCN 3249- 79-41-26
WNIYUZ 'me- 81-26-32
WN9AJP 540- 26-15- —
DAKOTA DIVISION
Minnesota
WNOVKDP 5; 970-771-70-40
WNOWBG ,045-265-53-

- 74-3
1525- 73-25-10
WNPTRY 510- 18-10- 2

South Dakota

WNPWBI  :1,300-355-60-38
WNYWNEF '150- 30-15-10

DELTA DIVISION

Arkansas
11,742-206-57-33
4950-110-45-20

Louistana

WNSWLO  10,560-220-48-18
WNSUWH  7968-156-48-16

Mississippi
WNSWNR 10,556-188-52-33
Pennessce
WN4HOK 25,296-393-62-26

WNS5VSV
WNbSVMI

WN4JKI 21.181-3 359-59-25
WN4IJKU “5775-&15—39-40
GREAT LAKES
DIVISION
Kentucky
WN4KVP  19,175-310-59-40
WN4IIF 14,809-238-59-23
WN4LEP  11,250-215-50-29
WN4LIL 5376-113-42- —
WN4KER 1325- 53-25- 8
Michigan

21, 924-368-58—.}4
17,16

35

265~ 45. 1
97- 83-19-14
1128- 47-24- 4

TN X7- 17-
WI‘\I&AEIRIF(WNiiJAb. WNRB
19,314-333-58-33

Ohto
WN8 I 26,970-445-58-30
26,078-442-59- —
7-30
-35
40
~27
-34
22
Y333~ -24
WNRZGL v9 SR- 48-46-38
WNBADF B
WN8CCO
\WINRCAJ
WNBZBJ
WNRCGN
\WNRBBO
WNSAWNM
WNRAA
WNBAZN

\WNBCWQ 135- 15- 9- 4
WNBCKI 120- 12-10- 9
WNBZID 50- 10- 5- 7

HUDSON DIVISION
Lastern New York

WN2GHQ  19,034-297-62-27
WN2F 16,550-311-50-36
WN2FWK  10,476-184-54-16
WN2FI 5460-165-47- 1
WN2H 272~ 71-32-1
WN2ZINMG 1155 61al

2HI( 416- 26-16-1
WN2FXP 140- 14-10-19

WN2ZHOT 120~ 12-10- 6
N.Y.C.-Long Island

w K
WN2IGT

WN2HTC
WN2EUG

5-16
20-12-14
’40- 20-12-16
Northern New Jersey

WN2HYP 27, 001-403-67—38
WN2DFC 25 18504 55-55-.
WN2FSF .562—359-63-27
2FUE_ 21.771-354-50-36
WN2DXW 19,320-307-80-4
WN2GH. 33-237-39-13
WN2GOJ 8610-205-42-36
WN2GAG 098-169-44-15
WN2HAD 5046-174-29-17
FRZ 3640-130-28-30
WN2GXI 3192~ ¥4-38-21
WN2FIU 2%34-109-26-16
N2CZP 2574- 63-33-14
WN2I1Z 2442~ 64-33-15
WN2WF 2487- 62-31-30
WN2GCQ 346- 47-18-2
WN2ICJ 544- 22-17- 7
WN2HSG 198- 18-11-14
WN2FWA 154- 12-°7-'8
\WN2HSH 80- 10~ 8- 9
WN21HL 3= 3- 1-17
MIDWEST DIVISION
lowa
WNOVKF  25,893-396-83-40
WNOTSN  15,183-304-57-37
WNQVBW 11,025-230-45-32
WNOAWGE $357-163-39-38
WNOUZH 5280-100-44- 7
WNOUAU 4370-115-38-22
WNOTNB 3990-105-38-19
WNRPUEQ 2046- 83-33-11
Kansas
\VNO’I‘UB 34, 060-524-6 -40)
WNJV. 13,260-245 32
WNO AS 4730~ 90-43- 9
WNAUUT 3280- 80-41-23
WNOVFIL, 300- 20-15- 7
WNPUCZ 264- 22-12- 5
Mtssouri
WNOWBEK  4600- 90-40-36
WNOWSV 989- 43-23-10
WN@TSB 703- 37-19- ~
NEW ENGLAND
DIVISION

C'onnecticut

WNIKEM 12,480-245-48-33
WNIJQA  11,904-238-48-35
WNUZC RRR3-174-47-39
\VNIKNG 3484-134 36

WN1JS, 2812- A4, ¢2
WNa3. lSU/l 1800- 72-25-11

Gastern Massachusetts

WNIKOO/J. 17,442-323-54-29
WNIKAG ~ 14,672-247-56-30

The Seven-Land boys turned out in fine style this year.,

One of six Arizonians to submit NR logs was WN7KBN,

who notes that it's hard to avoid interruptions when
you're a priest!

QST for




From nine logs in '68 to twenty-five logs in '69—that's the
gratifying increase in output from the seventh call area.
Some of the scores were whoppers, too: WN7ZKLP
(above) paced Montana and the Northwestern Division
and attained the sixth-high score among all entrants;
WNZ7IOY (upper right) was boss man in Arizona and
the Southwestern Division, plus finishing tenth overall;
WN7 JKQ (lower right) was Oregon's leader and just
missed the Top Ten listing.

T g o
IR CREEIR M mhumeo
WNIJKG 720 36-20-16  wN7IWU ~ 3040- 68-30-12
Maine WN7KJV 210- 21-10- 2
WNLIFX  4674-114-41-40 Washingion
New Hampshire &V}&T 'ﬁ;‘&’ g 310 ':" 19
WNIJKO  15,602-259-58-36 1918-28 z
] . WN7KBU 27~ 78-39-
WNLISD  3150- 75-35-17  WUNTSZE.  1aob sioges
Rhode Island WNTKWY 768 3316-12
WNIJFG 23,424-384-61-35 Santa Clara Valley Wwest Virginia
wNiKoA 13, 232'25 -5¢-30  PACIFIC DIVISION \WNSDWO 23310-370-63-90  WNSAKQ  11622273-30-20
SR N PNGES RlHAR T e
WRIER Tost: SEE wNeons 18 ;%7'233 8138 WNGORR 10.304-184-5019 \WNSBMY  S105-131-9- 9
Vermont WNooD4 luf72-196-92-40  \WNEQQE  880- 40-22- WNSBMW  774- 33-18- 6
WNIKAH  1702- 7423-8 WNGIQX 1581 81314 \WNBZSG 310- 16-10- ROCKY MOUNTAIN
Western Massachuseits WNGMKS 890 30.25.4  ROANOKE DIVISION DIVISION
WNLUYD 432~ 36-12- 9 Nevada North Carolina Colorado
VN4ILO  22,326-351-61-29
NORTHWESTERN WNIER  THEMIE WNIKKr iSssisers NoDsyY 2Llalsu-so-20
DIVISION WN4KPD  9180-189-45-2 WNoUJo 13,770-255-54-28
Sacramento Valley WNATMW  6716-141-46-2 NOTML  6578-128-46-20
Zdano WN6ZMX 13,110-230-57-21 Yyniray  O0r5:130:40-2 New Mextco
WN7KNM 2508~ 76-33-33 San Prancisco Virginta WNSTVO  13,496-241-56-20
N’IKLPM?IMM 05-63-3 WN6ZUC  34,056-501-66-40 ‘¥§§’Eﬂz 11.550-216-3040 'NTILO Utan
31,689-493-63-38 . v J 226y S~ WN7JL 20-
WNTILD 102991756448 San Joagquin Valley WNAIYY  Toeg sige- s WNTIZE  CHbieiarer-te
WNTIXT 80- 10- 410 WNGEPP  18,900-300-80-33 WN4IRA 14yl 612110 WNTKIY  2375- 82-20-1y
WNIKIR/7  30- 6- 5- 5 WNBFWP 408 24-12-12 WN4HYO 70- 10- 7~ 5 WNTIXG 2243 5y-38-12
THE TOP TEN
Call Sectton ~ Score  Bands Transmitter Recetver Antenna(s)
WNPVEP Minn. 53,970 40, 15 Heath DX-40 Drake 2B 3-el (15),
dipole (40)
WN7JLO Utah 37,520 80, 40,15 DX-60B Heath HR-10B 4-el (15),
inverted Vee (40, 80)
WN3KSP MDC 34,902 80, 40,15 DX-60B HR-~10B Vertical (15),
dipoles (80, 40, 15)
WNPTUS Kans. 34,060 80,40,15 Heath HW-16 HW-16 Beam (15), inverted
) Vee (40), vertical (80)
WN6ZUC S.F. 34,056 40, 15 Drake 2NT 2C 6-el (15), dipole (40)
WN7KLP Mont. 31,689 40, 15 DX-60B Heath SB-301 Quad, inverted Vee
WN2DFD N.L.I. 31,188 80, 40,15 2NT 2C 3-¢l, dipole
WN6ZXN Orange 30,464 80,40,15 DX-35 National 18AVQ
NC-183
WN4HZS E.Fla. 29,388 40,15 DX-60B 2B 14AVQ
WN7I0Y  Ariz. 28,900 80, 40, 15 DX-60A Drake R-4A 2-el (15), dipole (40),
vertical (80)

June 1969

59




SOUTHEASTERN
DIVISION

Alabama
WN4LNM 17 .759-286-59-24
WN4LHH 212-173-49-22
Sz 16-158-52-14
ou40—l 51-40-12
WN4LEM 1276~ 44-29- ¥

Lastern Iv‘lortrta

WN4HZS  29,388-464-82-34
WN4JLB 1%.012-301-57-38
WN4LEQ  17,490-330-53-23
WN41ZU 1&,090—-2 35-54-19
WN4JJH 510~ 24-15- d
WN4KXZ 9Y6- 12- ¥~ 3
(teorgia
WN4IES 1550- 50-31- 5

Western Klorida
WN4JHQ  13,160-235-56-26

SOUTHWESTERN
DIVISION

Artzona
28,900-425-68-30
21,042-324-63-24
18,060-301-600-23

WN7KBN A240-121-40-33

WN7IMU 3780~ 90)-42-10

WNTKNE 176- 16-11-21

Los Angeles

WN6MPF  02,336-349-64-29
WN6ZTL  16,008-276-58-35

WN7I0Y
WNTIDQ
WN7KUO

Would you believe that WNZLIX will be eligible for

membership in the Old Timers Club at the age of 292

That wrist watch was Ken's reward for passing the code
test. Keep it up, OMI

WNBPGY  14,706-238-57-19
WNEEDO 5152-112-46-40
WN6MVT 1300- 42-25- 8

frange
30,464-45A-64-39
16,182-264-55-30
11,330-191-55-15

San Diego
WNBNYT  18,774-288-63-30
WNGE XM 8925-155-51-36

Santa Barbara

WNOYWF £415-107-45-11
WNEBKDI £142-109-38-22
WNBHOM 992~ 47-16-10

WEST GULF
DIVISION

Northern T'exas

N62ZXN
WNGF()Q
WNIK

WNSVPL 15, 635-295-53-17
WN5UOB 196~ 34— l.
\WNSWCN lsw— 46-24-
Oklnhoma
WNSUHX.  21,360-356-60-33
WNSWCK B242-152-41-34
WNSVYU 270- 10- 9= 2

Sauthern Teras

WNSUBRB  12,036-236-51-11
WN’)UGL ¥500-100-35-13
WNSVA 3116-82-38-19
WNSU VD 63~ 9-7- 8

DIVISION LEADERS

Atlantic,......WN3KSP New England.. \WNI1JFG
Central......WN9YWY Northwestern., WN7KLP
Dakota. ......\WN@VEP Pagcific........ WN6ZUC
Delta........ WN4HOK Roanoke.......WN4ILO
Grear Lakes. . . WN&YWI Rocky Mt...... WN7JLO
Hudson.......\WN2DFD Houtheastern,,.\WN4HZS
Midwest. . ....WN@TUS Southwestern,, \WN6ZXN

West Gulf.,..\WN5UHX

Non-Novice Scores

WIARR 252, WI1AW (multiopr,) 9537, WI1DAL 7802,
WIMRW 5’%2 WALFCD 1121, WAIFHU 805, \VAIFNQ
1562, W\LL{L)L. 615, \V&LK{UH 3456, \VAIHVL 1950
W-\lH&IUOO WALION 4730, WAIIQJ/11575 WALJHL
‘-0(172 WAL H\V 3978, WV {thM/l 4687, hZthél 6783,
IN KK tmultiopr.) 741, K2QPN ‘>64 W2N 1920
\V~\2&P() 3850, WaA200L 5632, WA2CRW R60, WA2DTP
3366, W&2EK[ 3071, WA2E UX 7995, W \21'UI 4200,
WAZGAY 8, \V A2H AL 3498, WB2CMO 444, WB2k VE
1320, WH2ZRK K 3052, WB2YJ.S 1592, W B3ZHM 208,
KSHNP 9751, K3YB\W 1536, \W3EYF .5“.56 W3GN 3535,
W3QCB 768, W3QEI 7912, WAIDNH 5940 WASHTH
1872, WASITR/1 2550, WABJAP 3360, WABIGQ 1344,
WARIGY G40%, WA3STH 646, WA3JKO 140, W3IPG
%0, WARJWYE 4"0 K41EX 6930, K4IX 1680, hiPIC 4558,
WADR 8460, WAILE -480, WiKFC xss W4YOK/t
2340, WALIUN 2772, W~\40Fb 6468, \VB-H.\Q 16,900,
WB#:DK 13:34, WBH‘PU 10,199, \WB4KFSG 12,879
WBLJF T 3955, \VB4!\RZ 1000, hshDG 16,461 \V“)QN
8007, W ASROU 5880, WV A5TPO 10,608, WASTWT 12,000,
WASUHG 4500, WASURY 403, WASVQT 1166, W6BVB
1%60, \WEOEO 3448, WAGJAN 1012, \VAGJDT 1550,
W \GJNN 25, \VARME]R 689, WB6KAML 330, W B6\VEY
252, WBHYCA 6336, \WB6YMIW 4100, WB6ZHD 1680,
WBBZLM 11,070, WB6ZPC 130, WB6ZVC 2000, K7JRE/1
530, K7KH' 3515, K78QD 2108, W7TVF 1302, \WVA7FBL
'4776 WATZISP 3572, WWATLFG 608 K8SWW 7144, W8IZ
1176, WARLWH 5922 WASSCZ 11,417 WASUTT 1166,
WASVCI 1323, WASVLM 17,820, \WASVRB '780
\WASWGM ?285, \WWASYNMZ 1104, WARYLT 14‘}9,
WASZBA 8016, WASZDT 690, WBSBPD 4655, \WB8BSE
X7, WB8RSO0 2541, WBSBZX 315, WBSCLF 442, KOHYE
6020, KOKEP 1620 KOSRR/2 5.32 WAOMMT 12,720,
\Y {QPEII 7520, WAORJL 1t "’01 WAORTU )(Hu
WA9SQON 14,560, WAQUNR lu2 WAIWIF 6708,
\VAQ\VXL 7007, KUGVA/@ 2910, WAQMS 13 450,
WABATY /7 1320, WABBMV 5980, WAGNDMA 2520),
WAGPULL 2387, \WABSUD 9486, WAGTLT 1440, WAGTV
893, WABUBL 966, WAGUIS 2079, VE2DIN 1770,
VE.SDIE 13,440, VE3DNR 442, VE3DRV 3854, VE5TT

2430,
Check_logs: WALIUY, K2CQR, WA3HCG, WASPNM,
WASRAA, WASTOS, WN5VEW, WN%WFé WB6LMN,

WABELO, VE1ASJ, VEJBN‘( VE3GEA, VESRI. Q57—

"snorkel”).
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When W@IMT's antenna was dam-
aged during some bad weather, the
Creve Coeur (Mo.) Fire Department
came to the rescue (It was officially
called a ‘'training mission”
in a matter of minutes,
Captain Bob Zimmerman made the
repairs to the St. Louis Priory and
School's amateur radio club antenna.

‘@-Straysiys

with its




WAI1IAN's 2-meter beam, jolted unmercifully by r.f. overload from that big sig of W2JKl,

22nd
ARRL
V.H.F.

Sweepstakes

REPORTED BY
BOB HILL,*

WI1ARR

finally capitulated at the end of the contest.

Sweepstakes knows that this contest is,

as much as anything else, a test of sheer
perseverance: conditions usually vary from poor
to poorer, and only the strong (in signal as well
as stamina) survive. In January we have to make
do without the sporadic-# that enlivens a June
QSO0 Party and the aurora that often lights up
the September affair, So, while the 88 does stir
up a goodly amount of activity among the club
enthusiasts, it’s still basically a matter of plugging
away without benefit of glamorous propagational
trickery to perk things up. Yet those who do well
can bask in the feeling of contentment that comes
from having succeeded in spite of instead of be-
cause of!

We can’t exactly crow about participation in
SS No. 22: only 899 logs found their way to
Newington, as compared with 964 last year and
1123 the year before. Could it have been that ton
many World Abovers were still recuperating
from New Year's REve as late as the weekend of
January 4-5? Certainly the weather in most
parts of the country wasn’t any worse (or any
better) than is usual when the calendar gets
flipped over to start another annum. There is
conviction in some quarters that 6-meter c.w.
contest operation was dealt a severe blow by the
FCC, what with Generals-and-below being re-
stricted to 50.1 and above. Still and all, we can
hope for a better turnout to usher in the next
decade. So when you draw up your list of New
Year's resolutions for abstaining from beating
the wife and kicking the dog, why not resolve to
join the SS fray? Put a large red circle around
January 10-11.

Because v.h.f. propagation is inherently un-
fair, rewarding as it does the thickly-populated
northeast with a smile and the rest of the U.S.
and Canada with a sneer, just about all the big
scores come out of the first, second and third call

* Assistant Communications Manager, ARRL
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! NYONE who has ever participated in a V.H.F.

areas. The boys work plenty hard for those im-
pressive totals, however, and deserve full credit.
Top single-operator marks were earned by
K3IPM (43,456), W3AMFY (41,912 and a record
806 QS0s), K8UQA (34,232), WB2MTU (30,-
300), and WA3CAG (26,052). Other call-area
leaders were WIMEH, K4SUM, WAS5TXI,
K6YNB/6, W7FN, K9HMB and WOPFP;
VE3ASO was high man for Canada. Plaudits for
leading multiop results go to W2JKI (41,965),
WB2GKE/2 (40,599) and WASPLZ (29,684).

Clubs

The Mt. Airy V.H.F. Radio Club makes it
nine gavelsin a row; their three top scorers placed
in the top five single-op contest entries, and 21 of
their 74 logs exceeded 10,000 points. (Seems like
those Pack Rats are simply unbaitable!) WB2-
MTU paced the South Jersey Radio Associa-
tion to second place. T.ast year’s runner-ups
(oris that ‘‘runners-up”?), the Rochester V.H.F.
Group, again turned out en masse but had to
settle for third. The Albany Amateur Radio
Association, sparked by erstwhile Hq. staffer
WA2BAH, retained control of fourth position.
Fifth spot, and the only other total over 100K,
was claimed by the Mobile Sixers Radio Club.

In all, 31 ARRL-affiliated clubs entered the
competition, vs. 33 in- 1968. Strangely enough,
with sections scarcer and scores lower, there
were five clubs aggregating more than 100,000
points; only three managed this pinnacle last
year. Did your club compete?

Soapbox

““Although there were not very good band openings, there
was still much to be had on 6 and 2 c.w. I worked over a
fourth of my stations on 2 c.w.” -~ WA3JWL. **Had water
seepage into hasement for more than half the contest, so it
was necessary to interrupt operating for 5 or 10 minutes
at least twice an hour to mop up and bail out.” — W3LUL.
‘‘Been a ham for 37 years and this was my first contest.”
~ W3MSM. “Conditions on 6 made it very difficult to
work as many sections as I had hoped. A.m, saved the day
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on that band! Two-meter conditions were very good, with

many stations participating.” -~ WB2YEH. ‘‘Well, as
usual my statement of many years concerning these silly
contests has held. That is, these contests are a license for
the contestants to use any terrible signal that they can put
on. Everything in the way of good technical operating goes
by the boards, and this goes for both a.m. and s.3.b. Condi-
tions were not the best. Signals in Trenton from New Eng-
land and the 1D.C.-Va. area were weak and not up to the
usual signal level. The scatter signals from the west were
very good and could indicate what could take place if there
were more activity. Why is a 84-hour endurance test neces-
sary in these V.H.F. Sweepstakes? It seems to me that 20
hours is plenty of time for an operating contest. After all,
people do have to go to work Monday and amateur radio is
only a hobby!"” — W2AXU. ‘It seems that Western Mass,
is getting as hard to work as Vermont. Where do they all
hide?" — W2WGL. “Very enjoyable contest, good club
participation, beautiful weather.” -~ W20W. *‘Just got a
32-element collinear up for 2 meters Saturday night in
sub-zero weather and it worked great.” ~—~ WA3ISY. “I've
experienced noisy conditions before, but nothing like that
which prevailed during this contest. Even locals were diffi-
cult to read. Now bring on Junel” -~ WA3BAK. *If this
is the year of the supposed sunspot peak, why is there a
* significant lack of good band openings in northern I[llinois
and surrounding area while all over the U.S.A. propagation
is great? I know 6-meter activity is low here, but that has
nothing to do with propagation. On openings (as poor as
they are) mainly s.s.b. stations are heard. Is a.m. really
out?” — WA9FIY. “Cilad to note the appearance of many
new calls on v.h.f. It would be nice if they would continue
to operate after the contest.” --- WA9ULU. ‘‘The new li-
censing is OK, but not on 6. Not one signal was copied
from 50.0 to 50.1, and the c.w. was well mixed with the
8.3.b. just above 50.1.” — K9QCB. ‘‘This was my first
contest from Indiana and it isn’t like the East Coast. It is
ohvious I will have to get more power and put my antenna

Thirteen can be a lucky number when you have 13 op-
erators to make 522 QSOs In 29 sections, That's the
success story of WB2GKE/2, the Interstate V.H.F.
Soclety, whose gang operated from one of the highest
points in N.J, This view of the 6-meter position shows a
jolly group consisting of (standing L fo R) WA2AOL,
WB2WIK, WA2DZL, (seated L to R) WA2BAT,
WA2FZW and WA2DBD,

Ligher and stack my two beams to reach out where the sta-
tions are. It was fun but had to dig for every contact.” —
WA9ZRIH. “Six-meter conditions in \Visconsin were at
their worst.”” -—- WA9EZU. “I'm ashamed to send in such a
score. The lowest level of activity I can remember for this
contest. Local activity nil, propagation miserable, area
activity sorry. Heard 5s, 9s and ¢s, but none were in long
enough to work.” —- W4WQZ. “‘l must say that things
weren't going my way and, to me, the 2-meter band was
lousy. I did hear an m.s, run on Jan. 5 at 0704 CST when
K4GL was being called, but I was never able to figure out
who was calling him." - K4TAX. ‘““This is the first contest
that [ have worked and I must say it has been a great plea~
sure, and 1 have profited by the experience. I now have
more confidence in my equipment and also more confidence
in my personal ability in amateur radio. Since the contest, [
have accepted net control several times on a local net on
145.35 MHz., and have beetn complimented on my opera~
tions.” — WASBYJC. “Found again most of 2-meter ac-
tivity crowded around 145.0 to 145.3. Greatest thrill was
working VE2APN and WASZLP back-to-back. That was
300 miles north and 300 miles south.” — WB2YQU.

‘It was a good thing that no band openings were pre-
dicted for the contest weckend, otherwise [ would have
been very disappointed. Ci mund\vs.ve to Conn. and Mass,
was very good, but what happened to the rest of One-land?"
— WA2VFQ, “Scems like the xuys spent a mint on trans-
mitters but not a penny on the receiver!’ -— WB2ZTD.
“Dore scatter than local.”” — WIECV/@. ‘‘This was a
contest for the bhetter stations and operators. Conditions
were never extremely good, and what opportunities there
were tended to favor the better-equipped stations and the
most alert operators. Use of c.w. paid off handsomely on
144, and there was plenty of it. But on 50, the restriction
of the c.w. band to Advanced and Extra Class licensces
had the practical effect of eliminating effective use of this
most effective contest-operating mode. In past years, use
of c.w. on b has been a joy, but it was rough this time, with
nearly all c.w. use being in the 8.3.b. ‘kilowatt alley’ just
above 50.1." — WIHDQ. ‘‘Activity was good on 2 meters,
but everyone was clustered around 145 on phone., C’'mon,
fellas — spread outl” — WALIQJ. ‘“Heard KV4AD work-
inga VE3.” --- K1KKK. ‘‘This was my first experience with
a v.h.f. contest and, although the number of stations heard
way few and far between, it was fun and educational.” —
WI1QV. *Konechno byl nastoyashchij SS.” — KL7ELA/1.
“50-M hz. scatter was in during most of the contest; most
frequently heard were WA8PLZ, W8VP and K8DOC.”

AFFILIATED CLUB SCORES

Certificate
Club Secore Entries  Winner
Mt. Airy V.H.F. RadioClub (Pa.).635,127 74 K3IPM
SouthJersey Radio Association. ...325,121 68 WB2MTU
Rochester V.H.F. Group (N. Y.)..252 ,285 120 W2CNS
Albany Amateur Radio Association
68 WA2BAH/2
39 W3IZU0
38 WAIHHN
23 KIHTV
7 K3MTK/3
22 WSKKF
22 W3LOL
3 WaVA/2
1200 Radio.Club (Masa. ........ 20,931 13 KI1KNI
Dutchess County V.H.F. Society
(NeY)eiiiereniieiennnes.. 16,366 9 WB2YQU

) (lertificale
Club Score Lntries Winner

Six Meter Club of thcazo veeeess 16,090 11 WAOFIH
York Radio Club (fIL)........... 14044 10 WAORIJ
Mid-Hudson V.H.F.Society (N.Y.) 13 996 4 W2CGM
Suffolk County Radio Club (N. Y.) 13,228 7 WB20ZU
Alexandria Radio Club( Va.).. 11,484 & W4VZIR
Greater Pittsburgh V.H.F. Socnetv 11,330 9  WABISY
Nittany Amateur Radio blub (Pa.) 10, 354 4 WA6KPF/3
Isake Success Radio Club (N.Y.).. 8172 12 W2TUK
Queen City Emergency Net (Ohio) 3011 8 W8HQK
Southern California V.H.F. Ra.dm

Subiveiiiiiniiiiiinana, 7182 4 WBSIMV
Skolie Six Meter Indians (1L ... 4720 6 WAOFIY
(‘entral Michigan Amateur Radio

Club. v viiiiiiiieiiienennns 4504 4 KB8AJC
$t. Louis#mateur Radio Club. ... 4200 7 WaDSW
Murphy’s Maraudera(Conn.). . ... 3599 7 WAQHHH/1
Fulton Amateur Radio Club (N.Y.) 2460 4 WA2500
Six Meter Clubof Dallas. . ....... 1914 4 W5BWX
Syracuse V.H.F, Club (N. Y.).. 1800 4 K2AVA
Dividing Ridge Amateur Radio Club N

(Padueeieiereiennnnnieeneess 1733 3 K3ICZ
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~~ KIAGB, *In the very early morning (2-5 A.M.) our noise
level drops about four S-units below the 8 r.M, average, but
there are times in the early evening when the noise can be
as much as 20 db. above that average. It wauld be nice to
see some way of encouraging contest operation on the higher
bands (220 and 432).” — W1MX. “Conditions in southern
N. H. were just plain rotten. Would you believe I had to
send my section 15 times to get the two-way QSO points
for Eastern New York? It’s a shame there aren’t any of
the fellows brave enough to work out the details with some
sld lodge (like Hogback Mt.) and sit around a roaring fire
while they work a January contest.”” — K1PMM. ‘“Really
enjoyed this contest until hearing a great number of stations
on 6 8.8.b, relaying contacts via a third station. What
happened to our integrity?’’— K1DYL. “It scems as if
the moment a contest begins, the regulars on 2 meters go
into hiding.” — WAT7IJV. “We would like to thank you
for putting on these events because of their benefit to band
occupancy.” — K7VIT. ‘‘Dead band conditions for entire
contest. Scatter contacts Saturday night and Sunday
morning into California were much appreciated. M.s.
conditions were above average. Local contest activity
much improved over last year.” — W7FN. *“‘Sure would
like to know what some of the gang of 6s are using for an-
tennas. Quite a few were almost solid copy when they
pointed them our way. Did an awful lot of tailending on a
certain 2-letter call in the area. No openings, but lots of
fun.” — K70FT. *“Many stations were heard that could
not be copied because of the low percentage of modulation;
could have made 2-way .if only they had used a key." —
W7FQE. “Toward the end of the contest, our pleas for
contacts took on an air of comic drams;in fact, as welearned
later, many v.h.f.ers (including ex-v.h.f.-contest-nut K6-
JHYV) left their '1'Vs to listen to our fictional tales of icicles,
100-m.p.h. winds and numb fingers!” — WAG6ZTY /6.
“Quite a bit of 50-MHz, A.M. activity in the area. Scatter
was quite prevalent at night. lieard W2s, VE2 and VE3s
but could not contact them.” -— WB4INE. “Tocal N.C,
activity very poor. Only one cuntact on 2m in my own
state, but I made four Md. contacts (300 mi.), one Del.
(300 mi.) and one N.Y. (475 mi.) contact on 2. The same
situation on 432 where no contacts to be had im my own
state, but one made to Va. about 200 miles away.' — W4-
HJZ. ““The 6-meter band showed signs of opening, but did-
n't. Could hear some New England, New York, Ohio and
Ilinois stations in short bursts but had little chance to
work them, It would havebeen wild if theskip had comein.”
— WB4GKF. “Everyone tried, but conditions just didn't
cooperate,” — K4GL.

" “I'vealways wanted to try what thelarger multiop groups
do: haul a good tower, enough equipment for a full-blown
contest effort, and a power source, to a mountaintop —
but all by myself. I finally did that for the V.H.F. SS, and
1 can say that spending two nights in January alone on a
remote mountaintop is a memorable experience. At least

This is ''The Poor Farmer of Sicklerville,” WB2MTU. His

antenna crop looks pretty healthy this year: 5 elements

on six at 100’ and 42 elements on two at 106/l Tony's

30K paced SNJ by a comfortable distance. {Maybe

there really is something to that old gag about planting
iron filings . . .)

DIVISION LEADERS
Single Operator Multioperator
K3IPM Atlantic W2PAU
KYHMB Central K9YHB
WAPFWR  Dakota e
WAGUWL
WB4IOR . Delta R
K8UQA Great Lakes 'WASPLZ
K2RTH Hudson W2JKI
W@PFP Midwest WAGIYK
WIMEH New England WAIEHL
W7FN Northwestern K7VIT
WT7SBC/7
WAGFAC  Pacific WA6ZTY /6
K4SUM Roanoke .....
WOATY Southeastern WA@GPHZ/¢
K6YNB/6 Southwestern WA6DIW /6
WASTXI  West Gulf  .....
VE3ASO (‘anadian VE2BGJ

I made it home with nothing worse than the flu to help me
remember the weekend. If my score holds up, it was worth
it.! — K6 YNB/6. ''Six meters here was pretty punk for
me. One of the Washington stations told me there were
W6s coming through, but [ never heard a peep from them.
After working the local stations Sunday morning 1 never
heard another thing on the band, so most of my points
came from the f.m. portion of 2 meters. Wish there had been
a few more W7s on the band.” — VE7\ZG. *Forgot about
contest — crummy conditions — visiting relativer — Hong
Kong flu. PIIOOEY!" — VE7XF. “‘I would like to see the
scoring system of this contest modified to allow power
rultipliers in order to help the low-power fellows using
Twoers, etc., in their impossible battle with the high-power
fellows with their top-notch reccivers and converters, etc.
‘Thank you for a wonderful contest that I enjoyed greatly.”
— VE3FWYV, “Local participation average (lousy). C.w.
only fair. To all Ws who missed VE3 section: Ottawa is due
north of Syracuse!”’ - VE3GAF.,

HUNUHARFERENNRT uxEy
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Scores

In the tabulation to follow, scores are listed by ARRL divisions and sections, Unless otherwise noted, the top scorer
in each section receives a certificate award. An asterisk denotes a Yeadquarters staff member, ineligible for an award.
Columns indicate final score, number of contacts, number of different sections worked, und bands used. A represents 50
MHz., B 144 MHz,, C 220 MHaz.,
each section tabulation,

WA2WZP ran roughshod over the competition in

NNJ and just missed heading the list for the entire

Hudson Division, Bruce ran a pair of 3-400Zs
into 8L and 11L spinners,

Even from California you don't really have to

have rotatable Yagis to make contacts on v.h.f.

WB6YCL used Vee-beams and a long wire on
6 and had 37 two-ways.

VYE3GAF notes that Oftawa-area participation
was not exactly overwhelming, and adds that we
Yanks would have a better chance of working
VE3 if we turned our beams north once in a while!
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ATLANTIC DIVISION
Delaware

w3cav
68118-133-13-ABCD
K.!OBU 2904- 66-12- B
KINYG 144- 6- 2-AB
WASKKFT/3 }
9= 3-A

#astern Lennsulvania

PM
W id ,456-776-18-ABCD
3
41,912-806-16-ABCD
WASCAG
26, 052-501 16-ABC
3KKN

2%3[!0—451-17—ABC
U
'..{.,490-433-16-ABCD
20,000-400-15-ABC
C
|;.\(;'88-4U2-12-ABC
17,688-402-12-ABCD
7ZPN
14,6%8-306-14-ABC
381V
H ,007-334-11-ABC
.5 &88-38 3- 8-ABCD

¥V3(‘
2,768-336- 9-ABC
KSM'T;K/B (WA3HGX,
0pr.)

12,324-237-16-A
WIHEK

12,282-267-13-AB
\VAJ!LI S
sOlS4-JlS- Y-AB

11,772-327- 8-ABCD
WASADN
11,704-308- 9-AB

11,571-305- 9-ABC
W3I1ZU

11,198-255-12-ABC
w3cJu

10,944-304- 3~-ABCD

W3SA0
10,658-296- 8-ABC
W3CCX (W3SAO, opr.)
10,820-295- ¥-ABC
WABEJY

10,032—209-14-8
TR

10,026-279-18-AB
W3AJF
0720-270- 8-ABC
wW3Cxu
4450-225-11-AB
K3uJb
9200-230-10-ABCD
WIMVF
8640-240- 8-ABC
K3¢GB
3626-227- 9-A
K3MXNM
R010-267- 5-ABC
4-AB
6-AB
6-AB

WA3RHIT
A-AB
7600-200-

7840-2380-
K3QMK
7744-242-
W3BBC
9-AB
K3ACR
T378-217- 7-A
K31GX
(089-209- 7-4
4-ABC

7744-242-
7084-253-
7-AB

K

WARIVY
TT44-242-
W3SMK

25-263- 3-ABC
WASHVN (WASKKDM,
0pr.)
! 6354-177- R-B
KSNMN
Hi32%-226- 4-AB
3-ABC
5-AB

6214-239-
WIFGQ

4-AR
7-AB

6210-207-
WA3I M' T
7-ABCD

104-218-

KazZrQ
6018-177-

W3HKZ
5916-174-

ATL

5814-171- 7-AB
':700-] 90- 5-A
3-AB
4-AB
§-AB
5-A
5-AB

5538-213-
W3KXH
%49()-1)’(3—

5460-182-
WA3CND
. 5348-191- 4-AB
K30BY

5200-200- 3-ABC

GN

5096-182- 4-AB
WARJRIAL
- 5-A

4800-16(
£480-112-10-AB

KJLKY
WA3BRYV
4480-160- 4-AB

R
.5}{,1()1’ 4170-139-" 5-AB

6-141- 3-ABC

K3GQJ .564()-140- 3-ABC

K3KOD 3614-139- 4-AH

WASIFL 3600-150- 2-AB

KYFY X y5%4-112- 6-AB
VASFEH

$444-123- 4-AB
WI3ZRR 3432-132- 3-AB
K3TE mem 131- 3-AB

WAJB

00- 6-AB
K3WEU 3()72-128- 2-A
K3YPL $04R/-|27- 2-A
WA3GQL/
i(l24-lOR- 4-AB

WAaJ\sL'
6-116- 3-AB
K3KUB .fnuu-lou- 5-AB

WASE.
umo 125- 2-B
WASHET
- 97~ 5-A

KADLS “’760-115- 2-BC

WA3DI
2780-] 16~ 2-A
K3IYA 2646- 95- 4-A
WASKFAA
2600-100- 3-AB
\VA3HEB
5-A

2580~ 86-
W3NSI 2446-104- 2-ABC
W3WIJ  23840- y0=- 3-A
VASHVR

2280~ 76- 5-AB

W3GXB 2184~ yd- 3-BC
WIPAT/3 )

BY- 2-AB

136-
walA Aot b4t 4B
W3BRU 1846- 71- 3-A
\\_’»AJJHR 1824~ 76- 2-A
VAIFBC

. 56- 6Y- 2-A
WABIGY
52- 59- 4-AB

\V3DYLC1598- 47- 7-A

WA
) 1584 66- 2-A
K3ZKO 1536- 64- 2-AB
W3IK

1378- 53- 3-ABCD
K3ZLL  1287- 50- 3-A
WIBAR/G

248~
W3GS 11)14- 34- &
K3AA A36- 36~ &
WABKFT 900- 33~
WASIEL 720- 30- !
\\’SHYO 24~ 26~ &
W3FQI 468~ (8- :
WASKF T/3
142- 17-
W3O0R/3 384- 16-
W3FQIL/3 374- 17-
K3FY X/3 364- 13-
K3GZT  316- 14- -
WHBAWA 1y2- x- 2
K3HNP 130~ 5- ¢
WASHFJ 110- 5- 1-A
K4QMK/3 44- 2= 1-A
W3BBC/3 44- 2- 1-A
WA3IVY /3 o 1A

\VAdFVK /'i (K37SG
A3FVK)
12,493-203-21-AB

W3LP (5 oprs.)
9576-266- ¥-AB

D 420 MHz., E 1296 MHz, and up. Multioperator stations are shown at the end of

WA3KIO/3 (4 oprs.)
) 3640-270- 6-.
WASIEM (WA38 IEM
IGV) _7988-249- 6-AB
WA3IUD (10 oprs.)
8-184- 6-AB
thEC/S (10 oprs )
0- 79-10-AB
K3FYU (K.ib YU,
WASH
- 5-A
\VAJEKM {WASE EKM
FER) 2324~ %3- 4-.
K3WGJ (Ix3s WGJ W(.:K)
2184- 78~ 4-ABC
K3WGK (K33 WGJ
W (:K)
- 78- 4-ABC
VJEVE/S (WASB HFL
1832- 2-AB
YU,

52- 5-A

Maryland-D.C',
WA3LUL 6336-132-14-AB
W3HB

136U- 70-14-AB
WJKMV 30“)8- 70-12-A
WAL L
2880- 90- 6-A
}x3FPE/3
100- 30- 5-AB
W3GN U-
W3PIH '176- 5%~
W3OTC 2057
WIMNE IQR(I-
W3LVC
3LEFN
WJ3MHB 1800~
W3PZK
Wi3kwe
\W3CPNM
WIYAG
K3GMB
WIMSM
W3F

oprE. 8.)
784-183-14-AB
WASEOI;/J (WA3s8 BEOP

4050-135- 2-AB

Southern New Jersey
WB2MTU
_30,300-505-20-AB
W2EIF

20,775-4168-15-ABCD
W2BV
20,764-358-19-AB
WAZ2EMB o
B 13,765-350-17-ABCD

13, 148-346— 9-ABC
WB2YE
11 676-17&11—AB
EA

10,626-253-11-AB
W2TQ 9900-275- 8-AB
W2AXU
$536-149-22-ABC
WA2DWT
9462-249- »~AB
W2JAV
K %280-207-10-ABC
W2ZU1, R256-258- 6-AB
WB2IOE
7956-234~ 7-ABCD
WB2CDP
7740-215- %-AB
K2EGH 6556-149-12-A
W2BLYV 6240-120-16-B
W20RA 6176-193- 6-A
\W20SD 5976-166- 8-AB
WB2JEP
5628-201- 4-A
W2EPA 5423-160- 7-B
WB2LWZ
&250-175- 5-A
W2VX  5220-145- 8-B
W3ALE/2
5187-124-11-AB
WB2

5152-184- 4-AB
K2DFE 5088-159- 6-AB
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S50~ 3
51~
51~
AT

WB2wvVC
mzn-\m-ls-AB
WA2HYV
4&0() 160- 5-AB
WA2MGYV
3752-134~ 4-AB
\\'2}<‘\\ N .&744 11%- 6-AB
WA2E
3724- Y§- 9-A
WA2BIW
3392-106- 6-8
WA20NB
4318- 79-11-A
WB2YX
nm 119~
W2QBIT 3052-104-
W2KE  S0%)- 95- 6-B
WB2VAMD
$016-116- 3-A
W"“L 3000-100- 5-A
2-112- 3-ABC
WAZAN
2609-100- 3-B
WIRBI/2
. 5=\
W2GVB 2-AB
WAZICZ
202%-
W2UQCV 2i16-
WAZY LD
(924~
WB20AD
YOR- Ki- R-AB
K2AA/2 1\/\.{4'YS opr.)
1728~ 2-AB
W2ZVR 1716- f)‘7~ 3-R
WAZCLD
1704-
WB2sJ 1656-
2N 21 LIRK-
WB2AINAL
14K8-
W28DB 11420
WA2QZ201300-
WAZABY
1224~
WBZN'PYI "
\VBZUI\VI
WB2KEFILL)40-
WB2V LD
1082~
W2HBE 624- 2
W2PKFQ 24~ .
WALNLD
16~ 22~
WiBQ 504- 21~
WAZBPL 480- 20- 2-B
WB2UVR 2 X
430~ 20-
WAZABY/2
$xd= 6=
WA2CLD "1.
L64- 11-
\VAzb'CZ,
240- 10-
K2HBY  220- lu-
WA2MGV 72
19%- 9- 1-A
WB2rDL
192- 8- 2-ADE
\Vzl’AU (W28 E8X
PAY)
19.920-425-14-ABC
W2REB (K21'WV,
wu RLB)
16,692-321-16-AB
WB2BNE (WA2KRX,
wB2 BNb
14,06U-370- 4-ABC
W2kKYsS (\\’21' YsS,
WYCXO)

Qo4-267- 5-AB
K2MIO (528 AMIO R,
B750-225-
WAZUHI (WAZDRI,
WB2s WRP ZP'B)
1240-133- 8-B
W u(,Y(. (\\‘Azu GND
YGY) 2916-122- 2-A
u'c.\-zarn New York
W2CN

1.5,844-141 18-ABCD
K2CKH
K464-1R4-13-ABD
K2YCO
2420-208-10-ABCD
W2UTH 7352-151-16-AB
WAZZNC i
HY20-1%5- 6-AB
R2ISP  5376-168- 6-AB
WARGC
5152-181- 4-AB
W2ALL 5I.$0-171- 5-AB
WA2TEY
:‘.!00-150~ 7-AB
WA2YTK
4530-151- 5-AB
W2QY  1472-172- 3-AB
WAZ2KND
4108-158- 3-ABD
K2RZI 3960-165- 2-ABD
K2RHS 38x%-162- 2-AB

WBANFY
3876-114~ T-A

June 1969

W’B2JFL .i624-151- 2 kB

HL-150-
\VAAZ\VN
3564-149- 2-AB
WA2YPT
$408-(42- 2-AB
VZ‘IJU(/ 32549-15

WV
\\'B"/l'
WB2E

2K80- 96~ 5-A
WZ\'VG 2‘(6()-1.4()- 1-AB

WwB2u
’ N60-131- 1-AB
WZ()\\[‘ ‘.‘. 56-119- 2-AB

WAZT

.x56~102- 4-AB
WA2HWC

2832-118- 2-AB
WB2KrZB

UK LH-12%- 1-AB
WB2QXB

2308-117- 2-AB
WB2MAR

2X00-100- 4-A
WB2VZH

2760-115- 2-AB
WAZFVG
2750-125- [-AB

WB2H LI
2728124~ 1-AB
K201 2502-108- 2-A
WA2ZLHAN
9574-117- 1-AB
WB2WYQ
R-107- 2-A

256
I\2YA\XM 25{()-115- 1-AB

wB2
2178- yy- 1-AB
WAZEIX
2- 98- 1-AB

W2ECH 2054- 79- 3-A
2040~ ¥5- 2-AB
H
2024- Y2- 1-A
K2GMZ 1936- 8%- 1-AB
WB2NJE

WB2MCE

R(- 2-AB
87- 1-AB
- 85~ 1-A
77- 2-B
B4- 1 {BD

3
(=}

N
DLTKX /W2

348~
WA2YSG

It 28-
WB23NA
R20PC
WB2LJG

72- 2-ABD

76- 1-A
75- 1-A

55- 5-A
74- 1-A
- 74- 1-A
67- 2-AB
72- 1-A
- 70- 1-AB

16
WB2HJN
WB2JGVY

160
WAZAQW

5
WB2ZKW?Z )
10- 70- 1-AB
WAZS00
1512- 63- 2-AB
WB2ZUN
1496- 68- 1-AB
WA2FKW
1 67- 1-AB

474
R2U0A  1452- 66- 1-A
WB2GJL

6!
W2R1PO 1144-

K2INV  1320- 60- 1-13
K2QWC 1320- 60- 1-A
wB2ber

1320~ 60~ (-B
K2AIG  1298- 59- 1-A
WAZEKN

1298- KY- 1-B
WZECM 1254- 57- 1-AB
WB2AIBP

254~ 57- 1-AB
K2ZDRA 1210- 55- 1-B
WZMAJ 1210- 55- 1-A
K2ZTKFO  (210- 55- 1-A
W2EJ4  1166- 53- 1-B
W2ICE 1166~ 53- 1-AB
WA2UGE

11668- 53- 1-A
WB2ZJY

166~ 53- 1-A
W2UZL 1128- 47- 2-8B
K2APX 1122- 51- 1-A
K2Dhzv  1122- 51- -8

KIUFD 1122« 51- 1-A
W2DYY 1122- 51- 1-B

WB2CMR

122~ 51- 1-AB
K2YQT (100~ 50- 1-A
W2DBS8 1056~ 48- 1-A
WA2TJIS 1056- 48- 1-A
W2WGL  Yxy- 26- 9-B
WRB2WBZ

924- 42- 1-B -
WB2NSD 3
W2STM  792-
\VBZSA[DT_
W2BIEFP 7
W2ZHB 69
K2ucCi 68
W2RIS  5Y
K2LOS i)

- 2

24

2

2
WB2HOL 440- 20- 1-
WN2EKR ]
396- 18- 1-B
K2BRE 574- 17- 1-A
K2LZF  330- 15- 1-A
W AZL;VI'T .'HU- 15- 1-B
{2HDY 6- 13- 1-A
WB2FPT "41.— 11- I-B
W2UKA 176- &- 1-A
W2BOC  [54- 7= 1-A
WB2EDT 154- 7- 1-B
WN2EJY 154- 7- 1-B
WB2BFH _68- 3- ]-A

W20\W (14 oprs.)
7560-135-18-AB
\VBZLZD (4 oprs.)
426X~ 47-12-AB
WB2VPY (14 aprg.)
T148- 41-"4-A

Western Pennsylvania

WASISY 3496~ lll- X-AB
WASBAK (W3
uur.; ..1594- 44 %-ABC

VAGK
2277- 50-13-AB
WA3BANO
1624- 58~

K3AKR 1188- 33-
W3DJM 1120- 40-
K3JCZ K70- 2
K3NOA #54- ;
K3MLE ~ 676- 26-
KAFIW  462- 21- 1-A
W3KJIN 261~ I1- &
WASCZX 242- 11-
WASCCM
228 11-
220- 10-

K3IXR
WABAWO

)
825-133-15-AB
\VAJ}{()Q/& (WAsS EOQ
)

1530- ¢0- 7-B

CENTRAL DIVISION
HUinois

KQ!IA\IB

15,708-231-24-AB
KYGIR 6210-207- 5-A8
WAQIKT

+H192-131- 6-B
WAYFIH

: 3-AB
1-ARB

KYEN7Z 3332

\VAQTI\IC
4-AB
3-AB

$108-111-

WAYKILJ zuon-l 15-
WAIK X

')94()- YR

K9VCZ  2804-1132-
WAONRI

2626-101- 3-B

5-A

WAQENNM
2U80- TH-
K9ZWU ]
) 2208- 92- 2-ABC
KYZWV

2208 92- 2-ABC
wanJz 1950— 75 R-A
WAQTZE

L 72- 3-B
WYY /9
) 1820- 70- 3-B
KYDTB 1696- 53- 6-AB
WAQQPM
620- 68-
66

KYVGN 1452-
WABFLY 1392- 5%-

T2~

Here's Tennessee and Delta Division winner

WB410B, one of a small group of 4s who

plugged away in spite of some of the worst
propagation in the country.

WAYU LU .
WAQZHFI
KOSYA

8- 48- 3-B

166- 53- 1 B

1148- 41- 4 A

}\S)YIL) ll()()— 50- 1-AB
47- 1-B

WA9
034—

KUBDJ  [014- 39- 3-A
WYABA 1012- 46- 1-B
WAYLFR 9R4-
WAIYZGF 9x4-
WAIMSZ 870- ¢
KIDNW
\\ YBOD

-
—

Z 484- 21-
KYONA (W -\‘JIRZ, Opr)

62- 2
352-
352-

Kyucp
WOLY A
WAISGC
KYYOA
KYDKL
WAIOWEF &
KYFHN
WO7ZEW
\VAQUITU 1 10-
ABT 66-
hQYHB
WA9L. D)
6194-163- Y-AB
G3PAQ /\VQ (G3LAC,

KYHMY
7 -200- 5-AB
\\" -\QQIF (WA‘J& QLZE
TCW) 2212- 79- 4-B
Indiana

KIQUB  4242-101-11-
[598- 47~ 7-
H

1118- 43- 3,
KYUBF  30%- 14- 1
WIBZN/Y (Y oprs.)
5742-160- 8-A
Wisconsin
K3GCT /9 43 8
WAYEZU 168- 7-
WHUYT (KYOXY, WAQ
GJJ (.70) "

472
WIAYR (WAYs M(
SXN) Kiv- 2%- 5-AB

DAKOTA DIVISION

Minnesotn
WAOKWR
130n0- 50- 3-8
\VAUUWL
1300- 50- 3-A
)

KOGYO 460

WOQIN g4
WAOJH 168-

DELTA DIVISION
Lonistann
W5U0KQ 3x4- 18- 2-B
WAIFB I54- 7- j-B
Tennessec
WB4IOB Yl12- 3%- 2-AB

WiwQ7z
K10- 27- 5-ABD
\\’B4JDD 528~ 2u- 2-
K4UWEH  520- 20- 3-
K4TAX 22- 1
GREAT LAKES
DIVISION
Kentucky
WA4CQG/4
5258-120-12-A

——rl
.n.

Michigan
KRYYE 2720- R5-
WBC NLNIK.{U- 61-

WBsB

1300~ 50- ¢
WASPST

UY2- 42-
WRCVQ 840~ 35~ 2.
WAKRQJS 602~ 22
KRAJC  308- 14- 1

264~ 12- 1<
4 X Y- 1
WRCOKK ll(?— ]
WARUSU  44- 2.
W8TJQ/R (4 oprs.)

3888-108-

Ohto
KsUQA
34.232-3%Y-34-AB

WXMO\\

178-207-17-AB
WRvVP (\\’AbuE, opr.)

9600-160-20~4
WRKKF 6112-191- 6-AB
WA&SAJ 5700-150- 9-A
WARIH

IN-114- 7=A

l\BUWB 2782—1(»7- 3~AB

WARB!

zm;u-mu- 3-AB
WSJIRN 2348- 9% 3-AB
WERHOQK 2460- x2- 5-AB
KRBPB  2310- 77- 5-A
WSLP'E  2210- 85- 3-AB
WARSTX

1924- 74- 3-AB
W kthN
20~ 70-

WEWEN 1764— d-l 1-B
WKL 1728- T2- L-ARB
KXHRR 1500- 50- 5-AB
WAKCOA

1378~ 53-
WAKYHN

13 47-
dR- -

KRNMHT thR-
WARYJC 1248~ 52-
WBXBVK

1200- 50- 2-AB
43- 3

WS8I'BX 1118-
WABLX W

Yx4- 41~
44
4

8-AB

14

[
¥
3

WAKDTU
4968

WARZWL R
BGDV X6
WHWAU 17
WARRCN 76
7t

i
©w

1=

)

»

N1

PEPELET, & SEEIELES

)

B de R

WHKNE 624 26
WARLY M‘

WBRALY
\V §KY\E 456-
l\&l)(;E

WRDEW
K8EJT

i16- 2¢

2€2ill—
WABGRR 240-
WARCKDB 216~

2N
g

S
i
)

<
v
—t
q

WRCHL
WASBNW

HR]-
WABYNV/y

NX-  4- I-B
WASMPW 72- 2-A
\\4 s.smz (9 oprg.)
9.684-724-31-AB
WwsccCI rl%onr* )
20, h

Lyx-

T
T
T
»
2]

XML/
AWJ \\BBBIM)
182-157- 3-B

65



W8BL (5 oprs.)
2756-106- 3-AB
WBRZOF (WKZOF, \\AR-
HTTB) 2470- 45- 3-AB
W8VND 54 oprm
L35~ 43~ 3-A

HUDSON DIVISION

IZastern New York
WA2BAH /2
14,761-255-19-ABC
WB2RBG
13.716-260-17-AB
\\4 BZSIH
649-232-13-AB
W2CG MU9672 157-21-A

WB2Y
AIRR-119-16-AB
}\ZDIéR AR00-116-15-AB

WA
$K52-107- X-AB
K2TMB 352%- %4-
K2BGU $496- 76-13- A
wuzmnu
22 4-AB

W A2W8Y

K-
WB2ICZ 2261.-
WA2DTE

WA2VQZ
199

WA2MCP
1734- 51-

WA20WO,/2
145

W2CTH 1380-
WA2GGD

{326~
W200J 1320-
2 AZA(,B/ 2

296
W.\ZR\\R 2
0- 50- X

W2DSKK 1 128-
WA2ZOYV
1086~
WA2GXM
1056-

W2KOM

Nede QIS il
g:ﬂ s

19-

20- 4
23-

1

waip H70
\VAZHAQ/SZ
WB2ICT ‘3514-
WARJIK /2

25- i~

550~

WAZHAQ 1X)- 15- 5-R

WBINER 168 1% 5-AB

W2HCS (K2ACB, obr.)
162~ 21-

WB2HZS 456-
W2TMM 418-
K28CT 396~
WA2HRE 360-
WB2BDG/2
136~

WB2DVV 316~
K2ZHUG  $30-
\WAZBQP 28~
WB2VLM

*K6-
\szVLM/z
\VB)CLF/“
242- 11-
\VB2PUL{/Z o

WB2BZE 240-
WAZYAF 220-

T
]

-A
Tty

WB2TDN

220- 10- 1-B
W2KBH 192- %- 2.B
\WB2VLZ 176- R- 1-A
WAZBRA /2

i54- 7- 1-AB
WA2EAH, 2

54- 7- 1-AB
WB2VMF /2

54- 7- 1-AB
WB2W Wz

54- 7- 1-AB
WAIFPS/2

14- 6- 2-AB
WB2BPS/2

32- 6- 1-AB
WA2ETB/2

i10- 5- 1-A

66

WAZYAF/2

W2JKI (6 oprs
41,965-605-25-ABCD
W .?‘ZBI;M (WA28 BLM

12,006-281-13-AB
W2YPN l4 onra
6- K1- 3-AB
WR2FXB (WAl(xWS
W BzF\B

R~ 44- B-B
K2UKEK (l\ UKE, WB2-
QI 1170- 5. 7-B
WBZHWU  (WAZBER,
WB2ZCM)
308- 14- 1-B

NoY. O 1L
RZRTL[
%,414-279-23-AB
W2vaA ’Z \\ B2DIN,
opr.)
) 10.200-214-14-AB
WB2MZE
6134-201- 7-AB
WA2VEQ_
R-127-12-AB
KZRZL\V HHII-I 13- 5-AB
20Z

WB
3200- 80-10-AB

\VB2ENV (\VA?HBP
B2 DRW ENV
1156- 34- 7-

Northern New Jersey
WA2WZP
17,496-324-17-AB
WA2YEI
98- 6-B

3072-
WH2ECU

87- 7-B
- 56- 7-AB

20941
WA2GIE

58- 5-H
17- 8-AB

14
WHB2ZGA
1740-
W ZC‘VA\' 165h-
59- 1-AB
51- 5-B

WA
1652-
W2IAT - 1530-
47- 5-B

W2MEO 1410-
WB2HEO
1ueo- :ix-
WB2VPR 988- 38- 3-I
WAZEUO 404- 19- 3-B
WA2000D 4x0- lﬁ- §
WB2GKE/2 (13 om
40,599~ 522-ZQ-AB
K20JD (4 o prs.)
18,8 -’%'38 18-AB
WA2UIPK /2 (6 0
§ 7 280-.510-17-AB
W2GTF (5 opra.)
X42-269- U-AB
W2TA 2 (Kl ANV,
W2TA)
T992-222- %-AB

Lower Manhattan is probably not the world's

best radio location, but K2RLW found it

enough for a fifth-place finish among 31
NLI single-op entries.

WB2TJE

2R56-
W2 LD 2808
W2TTTK 2400- 60-10-AB
\\'B2G“'q

1144~ 67- 6-ARB
WB2TYR
2000~ 50-10-B

50-10-B

952~ 61~ 6-B
W2QAN 1736- 62- 4-AB
W2KXG 1620- 5¢4- 5-B
WAZEUS
1560- 52- 5-ABCD
W2BNST1350- 45~ 5-R

wB2T
1320- 44- 5-B
w2 'I‘NI 1316- 47- 4-B
WB2YYV
L260- 45-
WA2CJF /2
660- 22-

WB2BFE 504-
H48-

R4- 7-AB
TR- X-AB

W2ZPG 144-
2JwW'r 140-
WA2VBO  22.

WA2YKH 23- 1-
W2AEE §w3m WB,

12,535-275-13-AB
\\Bg‘{IZV (WB2s ESD

00-275-12 AB
WAZC‘VS (WAZBCY
B2woODh

9614-210-13-AB

WA2BLB (5 opry.)
4%0U-150- 8-AB
WB2VFX (WAZEUX,
WB2VEX)
3458~ Y2- 9-AB
WA2VAZ (WAZS VAY
VAZ) 1858- 58- 6-AB
MIDWEST DIVISION
fowa
WOPFP 2652- 52-16-A
WOEKB 756- 21- ¥-A
Kansas
WIECV /0
¥l 22-12- »:

WOSPF 218~ 9-

WAWNJYK (8 oprs.)

2550- 75- 7-AB
Mlissourt

\\ ADZW 1656~ 39~ 2-|

M)(‘lF\Ig 960- 4{- p

P L.

W L\UE.BS 192- »
Nebruska

1634~ 43 ¢

900- 30~

T28- 28- 4-A

- 5-A
WAATTW
288- 12- 2-AB
NEW ENGLAND
DIVISION
clonnecticut
WIMEH
11,772-220-17-AB

KosSYI
KAMBCO
wpJCco
WAAMR.

K1HTV
10,179-177-19-B
WIHDQ*
2441-184-13-ABC
WAILIED
6%90-133-16-ABCD
WI1VTU 54h0—l(l‘$-lﬁ-B
K1ZJH 5439-130-11
KIZFE 5145-123
WI1WHL 4x26-12 B
W AIIQ.I 41R0-110- 9-\B
WALIHUE
4040-101-10-AR

WAIIGQ

3924-109- %-AB
EITZD

3528- 98- 3-ABC
WNI1ISD

2520- 71- %-B
WAlIUO X
WIVLK 2340-
K1IKKK 1664-

1240~
WIPRT RO8- 3
WA9HHH. 1*

WIWOG ¢

KIQNF Y6- 4= 2
WAIEHIL (K1DQV,
WAIANB)
14.560-260-13-AB
WAITUO (KIVIK, Wl1-
XU, WALIUO)
RK44-201-12-AB
\VIARR; (1\\ II\RR “‘ A9-

T . AB
WIORS (\\ 11\80 WAL=

HNL, W N1 1
216, 9- 2-B
Jlastern M assachusetts
K1AGB
9050-181-15-ABC
WI1EUJ
8400-168-15-ABD
K1KNT 3600-100- %-A
WAIGXW
A486- R4-11-A
WALFCD
33843-100- 7-AB
K1CHY
3315-111- 5-ABC
\VAIGV 8o T-A

2K05-
W1iDC (K1N7Q o pr.)
7 A
5 - 6-A

57- 4-AB
A5- 4-A

WA

1350- 45- 5-AB
WAI1BLS

1280- 40- 6-A
WLUVL 1215- 41- 5-B
KICQX 1148- 41- 4-AC
WALHH

120- 35- 6-B
WIRSR [118- 13- 3-AB
WINKA 1008- 36- 4-A
WICHF 7u2- 27- 4-A
VIEZA 264~ 12- 1-A
WALIPU 98- f- 2-A

WAIEIH ‘1 (WAly KIH
HRQ) 2772- 77- R-A
New Hampshire

WIISM 2912- 56-15-B

KTPMM 2460- 82- 5-A

WAILIHZK 598- 23- 3-A

WI1ALE [68- 6- 4-A

fthode Island

KIIKN 4992-104-14-A

WI1PQP 2088- 58- 8-AB

K1IJSG  1512- 42- ¥-AB

WICPC 901~ 30- 5-A

o

Vermont
KI1GYT 1260- 32-10-AB

Western \lassachusctts

WALIHHN

%228-187-12-AB
WIVNH

5124-122-11-ABC

K1FWF/1

4408-116- 9-AB
KIDYL 3604-106- 7-AB
78-10-A
x4« x-AR

YX $120-
nl)Z«i-

K1ip
WISTR
WI1QWJ
\VIIH’H
WVI1ALL
B

K1IRP
\\ AlECR

l - 1Y
VINY Jn4n-
“ll\ID\I 9x4-
IPMK 960~ 4

()
W IUKR (\\ 15 KUE
\R) 1792- ’)h- A
\VAlIAN (WALls
TAM LAN)
1350- 45- K-

NORTHWESTERN
DIVISION

Qreqon

WATLIV 1392-
LTWXW

58- 1-AB

K64- 36- 2-AB

Washington
W7FN 2718 77- 8-A
K70FT 2uu2- 73- 4-A
K7VNU 1066- 41-
WIFQE  432- 18-
W78BC /7 (13 oprs.)

680- 70- 2-A

PACIFIC DIVISION
East Bay
ABZTY /8 (WAGBZTY"
WB6TIE)
6615-221- 5-B
Nenada
WATGXM
512- 16- 6-A
Sacramento Valley
WBEBVEO’6 (WBBUVH,
upr.) 2400~ 80- 5-AB
\WWBENTL
2142- 63- 7-AC
WB6YCL A
WEKDJ 208~ 3-1
WAGJDT 120- &- 2-B
San Francisco
WAGBJUV 468~ 1%- 3-B
San Joaguin Valley
hGGS‘%/G
$308- 87- 9-AB
WAGNRV
3024- 72-11-B
WEYKS 420- 14- 5-B
Santa Clara Valley

WABFAC
5760-160- 8-AB

QST for




K6DTR 1952- 61- 6-AB
WABGONJ 756- 27- 4-B
WABYGF,/6 (4 oprs.)

4%30-161- 5-AB
“BGY(’NII’\I(\\AGDXC

2346- 69- 7-BD
WBBWLE (W \4\’1—(\
WB6s RGR WLE)
1108 43- 3-AB

ROANOKE DIVISION
North Carolina

C.w. was the salvation of WA8PST, who
placed fourth in Michigan. Ken used an
Ameco TX-62 into a Hy-Gain DB62.

K8YKO/4
) 2100- 70- 5-A
WB4INE 46 4% 64 “'AGKIKI“N 49- 3-A Southern Tezas
WATLIZ 5500 100 B-ABD ARSI WASTXT
W B S5 Tu e WBBY VL o 16 2.8 1638- 41-11-A
WB4CES A4- 21- 2-AB KO8N 411 28
RADEL 574~ 17- 1-88 WB6UZY 260- 10- CANADIAN
WB4ATR 252- 11- 2.4 \VAVGDI\\' /8 (};Abmw. DIVISION
South Carolina 912-163- 2-AB Rritish Columbia
K4GT, 532 19- 4-AB VETAZG %85~ 37- 2-!
WB4BVF 234 9. 3-A Orange VRIRES IRt ol
, . WA()PHZ/Q (4 oprs.) Feorgta K6YNB/§ cintarta
Virginia 320- 60- 1-AB 7680-256- 5-AB .
W4PYM /4 (KAEJP - $E3ABO T130-155-13-B
ma/; WA4HKX, WB4FNY) ‘VBOPIO 675 % TAB VERBQN (VESABG,
572- 22- 3-AB Opr. ) Hxx-ln" 12-BD
K6DLY/7 o VE3FWV,
22- 1- 1-B West Indies WEST GULF 3328-128- 3-B
KP4DFH 165- & 1-A DIVISION VESDSQ 2091- 62- 7-B
SOUTHEASTERN VESERQ WOl 75 2oB
West Virgtnia DIVISION SOUTHWESTERN Northern Tezns iaarp N00- 75 2-
WASZLY Alabama ION WASLUM :
i 1598~ 47- 7-AB  K4WHW '(m- 32- 1-AB -Lrizona l\5\\V\ ;lx“ R 43
KSILW 1i26- 420 1aD  RiBAD m-lx 3- [-AB  WATGUH %8~ 4- 1-A x93 ViG jAQT 2R6- 13- 1-B
Kastern. Florida .08 Angeles
ROCKY MOUNTAIN (40JU 1364- G2- 1-AB  WBRCKT BN e o 1A
DIVISION VBAKUN N peiapPHT0-120- 5-AB VRN o e -
Colorado wmnMLhM_ - 3-A WBGIMY 106~ 4- uzr‘ Oklahoma 2288- 53-12-ABD
WOAJY 1344~ 56- 2-AB 4- 27- 1B KOBLC (WoFNE. oty WASOUU 770- 35~ 1-AB Check Loy WALKMT,
KUYJG  704- 32- 1-AB  WB4HIP we- 11- 3-A T SAB  WASRCG 555 2-AR Q5T—

June 1944

. . I B. Warner’s Editorial winds up with “The

country’s established practice of protecting and
fostering amateur radio must commend itself to
everyone as the wisest kind of national policy.” He
lists five general cutegories of reasons. The most
important, he fecls, is the availability of amateur
bands in time of national emergency. Were there
no amateur radio, these frequencies would be occu-
pied by all sorts of services and it might be well nigh
impossible to capture them.
... Cyrus T. Read, W9AA, proposes that post-
war hams devote considerable time and energy
toward developing a method of directive reception
for the low frequencies. He lays the groundwork for
such resenrch and suggests a few methods of ap-
proach. This device ix indicated in view of the
anticipated QRM. .
... “Restoring Dry Cells" ix the topic discussed
by Robert N. Eubank, WW3WS. He hus done u pretty
thorough job on this and tellz just how it is done.
Rates of charging, as well as recommended time
cyeles. The material atfected is not the zinc, as one
would suppose, hut the depolarizer, maganese
dioxide. This turns to a monoxide during discharge.
C‘harging the battery reverses this process. Very
interesting and useful information, even today.

. 8. K. Spittle, W4HSG, gxets us into a little
md.th He is talking about the concept of using
admittances in the solution of problems involving
parallel and series-parallel circuits, Ile solves some
problems und the math doesn’t look ton tongh.

June 1969

.. .1 find myself reading ‘25 Years Ago this
Month” hy K. B. Warner. This, of course is about.
the goings on fifty yeurs ago. The League was broke;
it. was necessary to pass the hat at the board meeting
to raise sufficient funds to get started after WWI.
The Wouff Hong had eome into heing and Warner
delightfully described the reaction of hoard members
upon first viewing this awesome object. (Wonder
what it really was — KBR).

More math. Edward M. Noll. ex-W3IQJ,
shows how to apply simple mathematics to screen
and plate voltage problems. There is nothing but
ordinary arithmetic — no trig and no complex
yuantities.

*Hams in C‘ombat" this month relates the

adventures of a hospital ship in the war zone. The
story is well told by S/Sgt. John F. Wojtkiewicz,
W3JGY. While he uses code names for pluces
involved, it is not difficult to deduce just about where
the action took place.
.. . J. K. Bach, WICCTF/3 writes satirically about
the *‘Menace of Amateur Broadcasting.” It is
anticipated that this article will bring a flood of
protesting mail. — WIANA

- Stravs %S

Although a story involving (CBers, this tragedy
should be a lesson to usall . . . **What should have
been a carnival atmosphere turned into one of
mourning as two citizen band radio enthusiasts were
electrocuted while attempting to put up an antenna
at the site of a regional ‘carnival’ for (B radio
uperators. The two men were killed when a 35-foot,
antenna they were attempting to put up fell against
a power line.”” (From the IWichita Falls Times)
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CONDUCTED BY GEORGE HART,* WINJM

Standard Operating Procedure
ONCE, long ago, a member wrote in asking how

come the amateur and the Navy didn’t use
the same procedure. The reply was that this
would indeed be a good idea, but unfortunately
the Navy seemed reluctant to adopt amateur
procedure.

This was intended to be humorous and was
taken that way, but it illustrates a good point,
just the same. There is a limit to the universality
of standard operating procedure, better known
as SOP. But first of all, let’s make sure we all
know what it means.

Those of us who served in the armed forces
will know, for all of us have had it drilled into
us in one way or another. In general, it means
having a sei, prescribed way of doing things,
without deviation. Often it is given as a reuson
for doing certain things a certain way, as though
the SOP were the reason in itself, without in turn
being based on reason. You would hear someone
say, for example: *Why? Because it’s SOP, that’s
why!” Or sometimes, humorously, the auswer
would be: ‘“Because it's harder that way,” or
““There are three ways of doing things —- the
right way, the wrong way and the Army way.”

But all SOP, and commuuications SOP espe-
cially, is based on the requirements to he met in
handling the communications. These require-
ments differ from service to service, sometimes
radically, sometimes ouly in certain details, but
rarely is the SOP the same for any two services.
Even within our own armed services there are
marked differences hetween Army, Navy and Air
Force. Commercial services have their own idio-
syncrasies. Telephone und wire companies and
railroads have still different procedures. Thus,
they are “*standard’’ within the service, but there
are few if any inter-service standards, except in a
very general way.

Down through the years, as amateur radio huas
slowly matured as a communications service, the
atnateur SOP has developed as a conglomeration
of procedures used by various commercial ser-
vices, the armed forces and the amateurs them-
selves. The international () signals have been
widely adopted, yet some used do not derive
from this source. Military message format has
inHuenced our own, but yet there are many dif-
ferences. Prosigns and prowords have been de-
veloped that are strictly amateur, yet many have
been adopted from other services. Amateurs have
objected because the procedure recommended by

*Communications Manager, ARRL.
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ARRL has not always followed the procedure of
whatever service in which the objector was
trained. But the fact is that no two services have
the same exact requirements and therefore it is
not only unlikely but illogical that any two ser-
vices will have exactly the same procedure.

This brings us again right smack up against
the question we were talking about last month.
Is amateur radio itself a service, or does it simply
consist of amateurs scattering their know-how
among a dozen or g0 other services and using
their procedures? If the latter, there is no prob-
fem: we'll just stay at arm’s length from each
other, each use his own type of procedure and
eye each other suspiciously across the amateur
spectrum.

But if we decide we want our own service, set
up for the purpose of serving others, then we
should also decide what our procedure shall be
and who shall set it. Your ARRL, ever since
The Old Man’s “Rotten” urticles, has en-
deavored to set standards for the amateur ser-
vice, and has to a great extent been successful.
The procedures set. down in the Operating Book-
let! and in more detail in the Operating Manual®
reflect a couple generations of amateur experience,
with liberal borrowings from other services, some
of them no longer in existence. But. make no mis-

L Q)peruting an Amateur Radio Station. free to memI;eré;
25¢ per copy to non-members.
2 The fadio Amateur’s Operating Manual, $1.50 postpaid.
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Even though Eastern Florida had a successful SET, Polk

County Radio Officer KAEBO held a ‘‘semi-unannounced"

drill on March 30. Here, W4OVE (foreground) and K4EBO

are in the control center, Our reporter says the drill
was successful and everybody had a ball.
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take about it, they are amuaicur procedures set up
to meet amateur requirements. Get vourself a
copy of one or the other of the above and use
amateur procedure on the amateur bands. —

WINJM.

Public Service Diary

On February 20, while demonstrating a new re-
ceiver to a friend, WA2SZS tuned across a Chilean
amateur requesting aid in the location of drug to
control bleeding in hemophiliacs. A nine-year-old
boy was in need of an appendectomy, and without
the special drug to help stop the bleeding, the neces-
sary operation would almost vertainly prove fatal.

A student pharmacist, WA2SZS itnmediately rec-
ognized the drug and offered to try to locate the
serum. The manufacturer of the drug, in the mid-
west, was contacted and transportation for the drug
was arranged. At last report the (Chilean boy was
recovering. -— W3NOH.

The Ross County (Ohio) Civil Defense 1lirector
requested amateur communications assistance to
aid in the tighting of forest tires at Waverly, Jack-
son, Hamden and Wellston. Six mobiles, one in an
airplane, responded to the call and were assigned to
various areas. A total of twelve amateurs partici-
pated in the activity. — KS&SUB, EC Lass County,
(hio.

The Los Alamos, New Mexico, AREC was con-
tacted on March 21 to aid with communications in
the search for a woman and her baby who were lost
somewhere in the ares. The Civil Defense Head-
guarters station was manned by K5QIN and
WASRCP while the Los Alamos ARC station, W5-
PDQ, was operated by WSNDW, WASROU and
WASRDPC. Field mobile units were set up by 158
OJM PNY, Kss EJW MFD RHR UNV, WAss
ROW YCP. The woman was located alive, but the
child had died. ——~ KSQIN, Assistant EC Los Ala-
mos, N. M.

In the April Diary, the search for a missing air-
craft in which amateurs had participated was de-
scribed. The plane, however, was not found and the
search was eventually called off. However, amateurs
did figure in the location of the wreckage more than
two months later.

On March 25, two men discovered the wreckage
in the remote western section of the Pretty (irl
Ranch ten miles west of Anselmo, Nebr., while
hunting coyotes. The hunters immediately drove to
the nearest home to inform the proper authorities.

The nearest residence was that of the foreman of
the ranch, WAPGEWC. Since there is no telephone at
the hoie, the amateur radio rig was used to sum-
mou aid. KPLFA answered the call, and the police
were notified.

The crash, in which six people died, was not dis-
covered in the original search hecause of heavy snow
that completely hid the wreckage. - KPOAL, SCM
Nebraska.

On February 9, K2HTX was contacted by the
local Radio Officer and was advised that a snow
emergency was in effect. All AREC members were
advised and nets were held on 10, 6, and 2 meters
with checkins from Babylon, Smithtown, Hunting-
ton, and Oyster Bay, New York. These nets re-
mained active until it was apparent that roads were
being cleared and the emergency was over. — K2-
HTX, EC Suffolk, N. Y.
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Members of the Western QQuebec VHF and UHF
ARC supplied check-point communications for the
National Sled Dog Races held in Hudson. (Quebec,
ou March 2. Eleven amateurs were on the scene, but
fortunately nothing out of the ordinary occurred. —
TE2ALE, SEC Quebee.

At 1515 Z on March 9, Assistant KC WB2RPL of
Jlens kalls, N. Y., was contacted by officials of the
Saratoga Chapter of the American Red Cross. A
train derailment had occurred in Mechanicsville and
communications were needed hetween the scene of
the accident and the chapter headquarters.

One of the derailed cars was a tanker containing
33,000 gallons of liquid petroleum. Fire and explo-
sion were feured. \WB2RPL contacted WB2GCN
and asked him to man the station at Red Cross
headquarters; WB2YMY went to the scene of the
derailment with his mobile. 1t became necessary to
use a relay between the two points so WB2RPL
used a second mobile unit to provide the necessary
function. Fortunately, no explosion occurred and the
operation was secured at 1652. - K2AYQ, EC
Glens IFalls Area, N. Y.

A sports-car rally sponsored by the Stanford
(Calif.) Area Ixplorer Scout Post was held on
March 9 with communications between check-points
and judges being supplied by another FExplorer
Post, sponsored by the South County Amateur Ra-
dio Society and the Redwood City . D. and Dis-
aster (iroup. Kighty meters was used with two
rrheckpoints, one located at Boulder Creek and the
other along the Cabrillo Highway in Santa (ruz
County. The Net Control Station and judges were
at the Palo Alto Civic Center.

(!ommunications were initially established at
20457 with portable generators being used for
power. The last car passed the final check-point at
0115Z on March 10. Exact times of arrival and de-
parture of each of 25 automobiles were dispatched
to the judges from each of the two check-points. —
WEDEF, EC Redwood City, Cal.

A communications uetwork for a cerebral palsy
fund drive was set up covering most of south central
Tennessee on March 9. More than twenty amateurs
were active in the operation, which was used to
pass collection totals from various points around the
state to the headquarters in Tullahoma. W4IYU
was operating from the headquarters while K4TQL
and K4VFA operated from Manchester; K4EGC
was in Lynchburg; and WA4RAS reported totals
from Winchester. Seventy-five and two-meter fa-
cilities were used. Wi4s CIO WJH, K4AVB, and
WB4KHW acted as net controls during the six
hours of the drive. — WAW.JH, SEC Tunnessce.,

The Platt County (Nebr.) Kmergency Operations
Center was maintained on a 24-hour-per-day watch
for three days beginning March L1 as a large ice
jam on the Loup River wag threatening to cause
flooding of some residential areas in the county.
K@RPC, WAPOHO and several other amateurs as-
sisted civil defense authorities by taking river read-
ings. There was some minor fooding and some areas
were evacuated, but the ice jum was dynamited on
March 14 and the water receded. Seventy-five und
two-meter equipment was used.— KO@ODF, SEC
~Nebr.

Forty-thrce SEC repourts were received for the
month of February, 1969, representing 16,059 AREC
members. This is two more reports and 682 more
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members than the same month last year. Sections
reporting were: Ala, Alta, Ariz, Ark, BC, Colo,
Conn, Del, EFla, EMass, EPa, Ind, Iowa, Kans, Ky,
La, Mar, Mich, Mo, Mont, Nebr, Nev, NDMex,
NLI, NNJ, NTex, Ohjo, Okia, (ue, SDgo, SF,
SCV, Sask, SDak, SNJ, STex, Tenn, Utah, Va,
Wash, WVa, WFla, \WPa.

Traffic Talk

Recent developments in the organized traffic-
handling front seem to indicate that it is time for
some soul-searching regarding our ARRL traffie-
handling organization. The feeling by some worth-
while traffic-handling contingents that they are
“Jeft out’ of the League’s organizational sphere has
reached policy level in some places. Suppose we do
some impartial introspection on the matter.

Yes, we said impartial. This means without
prejudice, either for or against. Unfortunately. most
people are highly prejudiced one way or another,
often to the extent that they are prone to claim
prejudice on the part of others who do not share their
prejudices. ¥or example, can you tell a phone opera-
tor who has never handled tratfic on c.w. that he
must learn c.w. in order to be a fully rounded traf-
tic man? Can yvou tell a c.w. man who doesn’t own
a modulator and doesn't want one that it is possible
to handle tratlic quickly and accurately by voice?
C'an vou tell either of them that they must work to-
gether in a single trafic-handling facility, euch in
the place where he will do the most good?

Well, you can, but convincing anybody of any-
thing against his prejudices ** ain’t easy.” Time and
again we are asked to set up a national traflic sys-
tem on phone to parallel the presently existing one
through which it is claimed the c¢.w. amateur enjoys
sponsorship by ARRL which the phone amateurs
cannot share. At a certain level, it is said, phone
operation is cut off and c.w. takes over, as witness
the fact that at the NTS region, area and TCC level
the operation is exclusively c.w. Yet, there are more
section and local traffic nets operating by phone
than by c.w. Why can't a system of nets at the
same or equivalent high levels as present NTS
higher leveis be set up so that all phone traflic can
be handled by phone, from origin to destination?
Why must they all go through the same cumber-
some, slow, multi-relay c.w. channels before again
arriving at a local (usually phone) level for delivery?
As voice operation using sideband with VOX in-

K7ZQV. Woody is another "rare” Nevada traffic man
and member of the Northern California Net.

(Photo by K6KOL)
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creases in popularity and traffic-handling by this
method increases in efficiency, the demands for
more recognition of this type of handling hecome
more insistent.

The questions thus posed are legitimate ones and
deserve answers, but the situation is not quite so
simple as would appear at first glance. In the first
place, in defense of the present NTS setup let it be
said that there is not now nor ever has been any
prohibition against use of voice or voice nets at any
level. WWhat has made it seem this way is the re-
qguirement for liaison between sund among all NTS
nets, and the fact that N'TS operates as a unit.
That is, there is only one NTS sponsored by the
League —- un integrated one using all or any mode
available to amateurs but letting the need, rather
than the mode, set the theme of operation.

Okay, just what are the needs? Well, they vary at
the various levels. At the local levels (Loecal and
Section) the need is coverage — as many ()NIs as
possible to saturate the area so that incoming traffic
can he delivered almoxt by shouting out the win-
dow. At region, area and TCC levels, the need is
representation — of sections at region level, of re-
gions at area level and of areas at TC'C' level. The
way it has worked out so far, phone best serves the
need at local and section levels, ¢c.w. at region, area
and TCC levels. Voice nets have been attempted at
region level, but without notable success. RTTY
has also been attempted at transcontinental (TCC)
level with better success but hampered by a lack of
¢ualified operators who are more interested in traflic
handling than in RTTY; in other words, there are
plenty of RTTY enthusiasts willing to handle traf-
fic, but mighty few who are interested enough in
traffic handling as such to conduct the necessary
liaison with c.w. nets to get the traffic at one end
and dispose of it at the other.

When it comes to *‘needs,’”’ however, even more
basic than the above are the following, not neces-
sarily in order of importance: (1) To get the most
traffic promptly and accurately from its origination
to its destination. (2) 'I'o set up nets and schedules
capable of accommodating 2 maximum number of
participants at times suited for maximum conven-
ience. (3) To provide a maximum of training to the
greatest number of people.

A lot of words, but what do they really mean?
Well, the first point has to do with speed, accuracy
and quantity. The problem is not this or that mes-
sage, but the mass handling of traffic in quantity if
or as it is necessary —— such as it certainly would be
in an emergency situation; in other words, system.
We don't handle traffic by the seat of our pants,
we know precisely what is to be done with each
message and we handle it accordingly, pretty much
in stride.

Point number two does not mean accommodation
of any individual’s or group’s convenience, but the
setting up of standard meeting times of the various
net echelons in accordance with times when most
hams can be on the air. \WWhen is this? During the
early and mid-evening hours, naturally. Thus, most
NTS activity occurs between the hours of 7 and 10
p.:. local.

Point three represents a step away from the time-
honored *'iron man"' tradition of the past by pro-
viding for different net control stations, different
alternate NC'S’s and different liaison representatives
and alternates for each night of the week to get as
many traffic people as possible into the leadership
phases of the activity. It also permits traffic to pass
systematically from one echelon to the other in a
manner consistent with overall efficiency.
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Crities of the system are prone to point out that
points (1) and (3) confict, that providing for all the
relays (and consequent training benefits, real or
imagined) slows down the traffic and increases the
error factor. From a purely practical standpoint,
this iy unfortunately true; and yet, since the traflic
being handled for practice purposes is seldom of
importance (shouldn’t be on the amateur bhands
otherwise — during “‘normal’ times), iy it worth it
to dispense with the training angle to eliminate
these relays? Besides, if properly handled, there
really isn't all that delay, or all those errors, because
the nets meet sequentially to avoid it.

Rut enough of the defense posture. I’erhaps we
should take down our guard and have a good long
look ut our NTS. Is it obsolete, as many critics
claim? Should we revise the structure? 1f so, how?
By tearing it down and starting from scratch? By
setting up a parallel phone NTS? Yow about still
another NTS for RTTY? Or should we abandon the
NTS concept entirely and start over. utilizing all
presently-operating independent nets? That is,
should ARRL get out of the traflie-system sponsor-
ship game altogether? Mayhe the best thing to do is
leave local and section organizations as they are at
present. but tear down the present NTS superstruc-
ture that ties them together and replace it with a
bunch of national calling aud answering frequencies
which operate on a 21-hour basis.

There are lots of proposals kicking around. The
problem is to find one which will do a satisfactory
job for the greatest number of amateurs and at the
sume time adequately fulfill our public service re-
sponsibilities. ~— [WINJ M.
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National Traflic System. Nany net managers have com-
mented on the aurora of March 24, CAN manager WAQ-
RAK says he couldn’t hear a thing, but a CAN sesgion was
held with perfect reprerentation and some tratlic was pussed.
Doug also lists 7090 kes. as the (!AN secondary frequency
for the rongh summer sessivus just around the curner.
W6VNQ also reports PAN switching to 40 meterr with the
return to 80 tentatively scheduled for September 1. \WW2FR
congratulates NLI on representation in all 62 sessions of
2RN for the first time in two years. A 4RN certificate has
been issued to IK6QPIL/4,

March reports:

Sex- T'raf- Rale Aver~  Represen-
stons fic age tation (%)
EAN............ 3 2016 1.299  65.0 100.0
CAN...... ..ot 31 1166 1.118 12,1 100.0
PAN............ 31 990 1.003 320 100.0
IRN............ 62 783 A4S 12.6 96.3
2RN........out 62 w07 885 11.4 8.7
GRN. ... el 62 551 129 8.9 98.4
ARN. ... 59 608 428 10.3 87.6
RNS...c... 62 592 AT 9.5 88.2
RN6............ 62 951 L6549 15.3 aK.Y
3 299 267 3.1 46.3
608 405 9.8 98.4
H31 443 8.9 83.9
492 AHhh2 7.9 81.9
216 279 27 72.5
244 264 4.1 67.7
Sections!, ... ... 2306 12881 5.6
TCC Eastern,...124? 774
TCC Central. . .. 932 t94
TCC Pacific..... 1242 862
Summary...... J129 25965 FAN 13,1 —
Record. . ... ... 3031 33747  1.420 14.2 —_

! Section und Local nets reporting (71): PTN (Me.);
MSN, MJN (Minn.); NCNT, NCNE, THEN (N. C.;
EPA, PTTN, VHFTN, EPAEPTN, PFN (Pa.): NMRTN
(N. M.); WSN (Wash.: ILN (IlL): M6MTN, QMN,
WSSB (Mich.); GN, VEN, ¥FMTN, WFPN, IFAST,
TPTN. FPTN, NIN (¥la.); FCATN, KTN (Ky.); CN,

June 1969

W6DEF. Hal is a long-time traffic handler and is also
active in AREC as Emergency Coordinator of Redwood
City, California.

CPN (Conn.j; \WVIN, WSSN, WSBN (Wisc.i: OZK (Ark.):
MDDCTN (Md.-D. C.); OSN, BN, O8SB, Franklin (!ty.
{Ohjo); BUN (Utah); NYS, NLI, NLI Phone, NLI VHF
(N. Y.); 882, OLZ (Okla.): QIN (Ind.); RISPN (R. 1.);
HNN, CNN (Colo.); NJEPTN (N. J.); VSBN. VN, VSN
(Va.); West Quebee UHF, RTQ (Que.); GSN ((ia.);
TTN, TEX (Tex.): NCN (Cal.); WVN (W, Va.); AENB,
AEND, AENH, AENM, AENR (Ala); TN (Tenn.);
LAN (La.); WMN (Mass.); MTN (Mont.); QKS (Kans.);
BCEN (B. C.).

? TCC functions, not counted as net. sexsions.

Transcontinental Corps. W3EML reports most skeds

working well with conditions generally good. W7DZX re-
ports many Pacific Area skeds now tnoving to 20 meters.

January reports:

Func- % Suc- Qut-of-Net
Area tivns cessful Traffic Traffic
Kastern......124 91.4 2238 774
Central.......93 46.7 1430 691
Pacific.......124 94,4 1716 862
Summary....341 95.0 5384 2330

The '1'CC Roster: Kastern Area (W3EML, Dir.) — I 1s
BJG EMG EOB NJM YKQ, K1ESG, IF2s 'R GKZ MTA
PU, K2RYH, W42 BHN BLV UW4A, WB20YE, W3-
KEML. K3MVO, W42 NLC UQ ZM, K4KNP, WB4DXX,
K6CAG/1, W8s AHZ IXJ UM, KBKMQ, WWA8POS, VE3GI.
Central Area (WOLCX, Dir) — WHOGG, K4AT, WB4-
AIN, Ifss MI RHF, Was CXY DND VAY, 49s B\WY
RAK VZM, IWWos LCX HI INH QQQ, WAQx DOU 1AW
MLE, KoAEDM. Pacific Area (W7DZX, Din — I8z BGF
BNX EOT IPC IPW VNQ VZT, K6eDYX, W46s BRG
ROF, WRB6IIVA, W7 K7 ZIW, K7HLR, WA7CLF.

Independent Net Reports:

Net Sessions Checkins Traffic
All Service. . ... e 89 30
QTC. o viieiiiienenns 222 a1
Mike Farad E& T....... 26 349 229
T290 .. e 1851 1298
Northeast Traflie. ......... 384 439
Hit & Bounce. .. ..........& 383 255
Fastern U, 8. Traffic....... : 72 103
Clearing tlouse. ........... : 420 260
20 Meter ISSB. .. .........2 483 8651
North American SSB....... 26 615 356
75 Meter ISSB. . ..... ... 81 1219 286
Eastern Area Slow......... 31 155 7
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Des Moines, Iowa

depicts the midwest tlavor of lowa, home

of radio pioneer Art Collins, WICXX and
ARRL President Bob Denniston, WIDX. More
than 1600 guests are expected to attend the
festivities at the Fort Des Moines Hotel in down-
town Des Moines.

lowa Governor Robert ID. Ray is to participate
in the convention. The governor will open
formal convention activities Friday, June 20, and
will again appear on the program during the
closing banquet at noon Sunday. Governor Ray
has proclaimed the week of June 15-21 as Ama-
teur Radio Week in lowa in recognition of the
public and community service performed by
licensed amateur radio operators.

A year in planning, Convention '69 — as
the 1969 National has been labeled — will include
in its program a full variety of features to attract
all interests within the amateur radio fraternity
as well as their families. Featured banquet
speaker for the convention will be U. S. Senator
Barry (ioldwater, K7UGA. The program has
been built around a theme of “Communications
— Qur Future.” Planned highlights in addition
to Sen. (Goldwater’s address, include a question
and answer session to be conducted by Everett G.

*602 8. Clifton Ave. Wichita, Kansas 67218.
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Tms month’s multicolor convention cover

June 20-22
BY VERN MODELAND,* WAQJOG

Henry, W3BG, Chief of Amateur and Citizens
Radio Division of the Federal Communications
Commission. Henry joined the FCC in 1938 as
a radio inspector and has held a number of engi-
neering posts in the Office of Chief Engineer,
Broadcast Bureau and Safety and Special Radio
Services Bureau. From 1953 to 1956, he was
engineering assistant to commissioner and
spent the following four years in the Office of
Opinions and Review. From 1960 until his present
appointment, he was Chief of the Marine Radio
Division. A native of Oregon, Henry holds a B.S.
degree in Electrical Engineering from the Uni-
versity of Washington.

Representing the ARRL will be President
Denniston, WDX; John Huntoon, WILVQ,
(ieneral Manager; George Hart, WINJM, Com-
munications Manager; Robert Booth, W3PS,
League General Counsel; Bob White, WICW:
Ellen White, W1YYM: Lewis McCoy, W1ICP,
and Ed Tilton, WIHDQ.

Tilton, v.h.f. editor of QST, will present a
program on v.h.f. radio techniques and McCoy,
Beginner and Novice editor, will conduct a
presentation un antennas. Hart is scheduled to
speak on traffic handling. Ellen and Bob White
will provide features on DX and DXCC with
Mrs. White’s program slanted to the lady ama-
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Governor Robert D. Ray of lowa signs the proclamation
designating the week of June 15 to June 21 as ''Amateur
Radio Week."” Looking on from feft to right are Tom
Fergus, KOQXT, Warren Huffman, KOCVT, President of
the Des Moines Radio Amateur Association, Gov. Ray,
Lee J. Roy, WOUDO, Convention Chairman, Don Starr,
WAQGMUR, Bob Eaton, W@HFU, State Radio Officer.

teur's point of view. Bob Booth has been sched-
uled to participate in a general forum on amateur
affairs,

Other convention features include a tri-service
Military Affiliate Radio Service (MARS) meet-
ing headed up by Kdward S. Liscombe, K{KNV,
Chief Army MARS, Maj. Richard B. Wareing,
Air Force MARS, and [t. Cdr. Robert k.
Mickley, Chief Navy MARS.

H. W. Bourell, Engineer-In-Charge, FCC
17th District, Kansas City, Mo., has arranged
for amateur radio license examinations to he
given on the opening day of the couvention.
Iixaminations will be conducted in Room 314
at Des Moines Technical High School, approxi-
mately five blocks wesl of convention head-
(uarters, between the hours of 9:00 A.m. and
1:00 r.m. Anyone interested in taking an ex-
amination in connection with convention activi-
ties must be pre-registered with the FCC District

Senator Barry Goldwater, K7UGA, will be the
featured guest.

|
~ June 1969
|

The Des Moines Art Center is one of the many cultural
attractions for the XYL and family to visit while the OM is
making the rounds at ''Convention Central."
Enginecer-In-Charge, 601 [ast

Kunsas City, Mo. 64106.

A code eontest also will be conducted by
FCC personnel on KFriday. Cermonies of the
Royal Order of the Woutf Hong, the amateur
secret society of the ARRL, will be held at
midnight Saturday.

Throughout the convention, represeuntatives
of the Kye Bank Network will explain functions
of the network in detail, while the National Post
Office Net also will hold an open meeting for all
convention guests discussing and explaining the
operations of this amateur radio service. National
Post. Office Net Manager Philip D. Brust,
W8QCTU, is to aitend us well as representutives
of the communicuations, research and engineering
departments of the Post Office Department.

WUDXCC will meet. in conjunetion with the
national convention with members assisting in
other DN presentutions. Both Amateur Radio
Public Service (ARPS) and Radio Amateur Civil
Emergency Service (RACES) program features
have ulso been inceluded in the program planning
for the convention.

TLatest radio equipment from several manu-
fucturers is to he displaved on the third floor of
the hotel where the leading amateur radio
publications also will be represented.

Special women's features will include tours,
fashion shows, a cinerama showing, luncheons
and programs on hair styling and grooming.
Many department stores and fashion shops are
within easy walking distance of the convention
hotel.

A night club act, The (Colleagues, has been
booked to entertain with music snd comedy
routines on both Friday and Saturday nights.

While pre-registration is scheduled to close
May 15, tickets will be available at the time of
the convention. Registration is set at $6 for the
convention, $6 for the two nights of entertain-
ment and §6 for the Sunday banquet.

According to convention officials, two other
major hotels in the downtown area and several
large nearby motels will be available to uccom-
modate late registrants. [@sT=—]
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COMING ARRL CONVENTIONS

June 13-15 — Pacific Division,
mento, California.

June 20-22 — NATIONAL, Des Moines,
Iowa.

July 4-6 — Rocky Mountain Division,
Salt Lake City, Utah.

July 5-6 — West Virginia State, Jack-
son’s Mill.

August 16-17 — West
Amarillo, Texas.

August 20-30 — Great akes Division,
Louisville, Kentucky.

October 11-12 - Roanoke
Huntington. West Virginia.

October 17-19 — Southwestern Division,
San Diego. California.

Sacra-

Gulf

Division,

Division,

NoTE: Sponsors of large ham gatherings should
check with League headquarters for an advisory on
possible date confliets before contracting for meet-
ing space. Dates may be recorded at ARRL for
up to two years in advance,

ROCKY MOUNTAIN DIVISION
CONVENTION Salt Lake City, Utah
July 4-8-6

The Rocky Mouutain Division Convention
will be held in Salt Lake City, Utah on July 4-6,
at the Hotel Utah. There are many uctivities for
youngsters, oldsters, YLs, XYLs and kiddies.
The convention program will include an opening
address by the (rovernor, the PICON award,
ladies program and luncheon, and s Saturday
night bauquet. Technical sessions will cover
semiconductor applications, moou bounce,
MARS, nets, traffic handling, ¢w. contest,
ARRL open forum, Woutl Hong initiation and a
DXpedition presentation hy Lloyd Colvin,
W6KG, und his XYL. And last but not least, a
gathering for the finale which we all look forward
to. The MC of the Saturday evening banquet
will be our Division Director Cuarl Smith,
WOBWJ. Attending league officials will be
ARRL President Bob Denniston, WEDX, aud
Clommunications  Manager  (ieorge  Hart,
WINJM. In between convention activities there
will be tireworks in several areas near the Salt
Lake. Tourist attractions include the ** Promised
Valley” play and the world famous Mormon
Tabernacle Cthoir broadcast right next to the
Hotel Utah. Plan to arrive early. There are many
places to stay in Salt Lake City; but, make
reservations early as this date is in the middle
of the busy tourist season. Convention pre-
registration is $4.50 before June 20th; after that
date it is $5.50. Banquet tickets are $5.25. Hotel
Utah »single rates are $12.00 and double rates
are $16.00. Make hotel reservation directly to
Hotel Utah at South Temple and Main Street,
Salt Lake City, Utah. For convention registra-
tion and banquet tickets write to IKenneth N.
Brown, 401 Newhouse Building, Halt Lake Clity,
Utah 84111. All checks should be made payable
to the Utah Council of Amateur Radio Clubs.
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PACIFIC DIVISION CONVENTION
Sacramento, California
June 13-18

The 1969 Pacific Division Convention will
be held June 13~15 at the Kl Dorado Hotel in
Sucramento. Convention Chairman Ev Taylor,
W6DOR, has ealled it the Cunvention with
Dimension. Hesides the various displays of
leading manufacturers and suppliers of amateur
equipment, we will have a chaunce Lo meet the
“Main Street (zang” from Hq. in Newington.
Various guest speakers and forums are lined up
mcluding Ozzie Jaeger, W3EB, who will discuss
solid state rectifiers: Nev Landry, W6UDU,
from the FCC to answer all your questions con-
cerning regulations and testing; Ciregg Tobin,
WO6CCN, who will cover weather satellite track-
ing; and a DX forum to he handled by Hugh
Classidy, WABAUD, of the NorCal DX Asso-
ciation. The RAMS, guided by Les Cobb,
W6TEL, will be judging the mobile cuntest und,
of ecourse, WBGCBW and the Westears gang will
be there. The MARS forum will be conducted by
Chief Air Force MARS, Assistant Chief Navy
MARS, Chief Army MARS, and a Marine C'orps
representative. As a real *‘extra’’, the Northern
Culifornia QUW A will have the largest display of
antique ham and c¢ommercial equipment. [t
will include material from IKQW, San Jose, the
oldest commercial broadeast station in the United
States. Preregistration, including banquet ticket,
is $10. For detuils write o Pacitic Division Con-
vention Committee, 1100 Worthington Drive,
North Highlands, Culifornia 95660,

WEST VIRGINIA STATE CONVENTION
Jackson's Mill
July 5-6

The eleventh annual ARRI, West Virginia
State Radio Convention will be held at Jackson’s
Mill near Weston on July 5 and 6. Activities will
start at 1 p.a on Saturday and include MARS
meetings, 1 DX session, a technical session with
Tewis McCoy, W1ICP, a code copying contest,
an ARRL forum, s flea market aud lots of eye-
ball QSOs.

Special activities for the XYLs include
SWOOP and a hobby display. XYLs in attend-
ance are urged to bring and enter in the display
items of their hobby.

Full registration for the convention is $8.00
for adults and $3.00 for children under 12. This
price includes one meal Saturday evening, two
meals on Sunday, and Saturday night lodging.
Registration tickets only will sell for $2.00 each,
or three for $5.00. Requests for tickets should go
to convention chairman David L. Mays,
K8MYU, 106 Ullom Street, Fairmont, W. Va.
26554, Trailer sites may be arranged through
Harley V. Cutlip, Jackson's Mill 4-H Camp,
Weston, W. Va. 26452. Sce you at the Mill.

FLASH! The New Ocean House having
burned to the ground May 8, the Swamps-
cott Clonvention has been relocated to the
Statler Hilton, Boston, same dates.
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British Columbia — The Vancouver Island Picnic is
scheduled for June 15.

Georgia — The Atlanta Radio Club will hold its annual
Hamfest on June 14 and 15 at the North DeKalb Shopping
(enter in Atlanta.

I1linois — The Starved Rock Radio Club will hold their
Annual SRRC Hamfest at the La Salle County 4-H Home
and Picnic Area Southwest of Ottawa, Ill. on June 8. ‘I'his
ull-day ualfair has advance registration until May 29 at
$1.50 or at the gate at $2.00. Free cotfeec and doughnuts from
10 to 10:30 A.a. CDST. Food available and ample parking
provided. IFor a full day of activities. follow big, yellow
“‘Hamfest” sizns on Route 71 from the South end of Illinois
river bridge at Ottawa. For further details, including data
on available motels and/or camping facilities, write (i. 14,
Keith, WOQLZ/WIMKS, RFD #1, Box 171, Oglesby, Lll1.
#1348

Iowa — The lowa 1fi0-meter Picnic will be held in Web-
ster (City, June 15 at the Hamilton County Fairgrounds.

Kansas — The Hambutcher picnic will be held at Fort

Leonard Wood Missouri this year on the 15th of June with
the fun frolic on the evening of the 14th. IYor more informa-
tion contact WASBHG.
Kansas — The Coffeyville, ARC will hold a Hamfest
June I at Floral Hallin Pfister Park in Coffeyville. Program,
XYL activitics, talk-in on 3.910 MHz. s.5.h., 145.1 MHaz.
a.m., code-speed test, mobile hunt, and more, Bring covered
dish. Registration is $1.00.

touisiana — The Southwest La. ARC will sponser
the Lake Charles Fish Fry and Hamfest on June 28 and 29.
Nec at Prien Lake Park?

Maine —- The Augusta Maine ARC will hold their 10th
annual Hamfest at the Calumet Club, Route 104 in Augusta
on June 15, There will be an open house and get-together
on Saturday evening, the 14th, at the same location.

Ohio — The Lancastcr and Fairfield Co, ARC will have
theirannual Hamfest June 8 at the Soap Box Derby Downs,
one mile South of Lancaster, Ohio on the RIS road, State
Route 793.

Ontario — The Ottawa ARC is sponsoring a Convention
in Ottawa June 6 and 7.

Pennsylvania — The Somerset County ARC will hold
it Ilamfest on June 8 at the (‘asebcer Church Grove, lo-
catéd on Route 219, about 7 miles North of Somerset, Pa.
(or ¥xit 10 on the Penna. Turnpike). Hours will be from

9:00 A.Mm. until 5:00 pov. Plenty of free parking. Special
catering group will sell refreshments. Flea market and ham
swaps. Tickets in advance $1.50, at the door, $2.00. Tickets
and additional information can be obtained from Theodore
J. Leonberger, K3RCI, Rd. #2, Rockwood, Pa. 15557.

Pennsylvania — The sixth annual Penn-Central Ham-
fest by the West Branch and Milton groups will be held
Sunday June 8, starting at 12 noon, at the (Jnion Township
Volunteer ¥Firecman Grounds, on Route 15, Winfield, Pa.
Informal, picnic style, no speeches, no banquet, snack bar
handy or bring your own lunch . . . come and go s you
please. Auction, contests, swapping, wabfest. Free parking,
with both indoor and outdoor facilities provided. $2.00
registration at the gate, XYL and children admitted free.
lixhibits welcome. For information contact Mile H. Frey,
K3MSG, Quarry Rd., Muncy, Pa. 17756.

Pennsylvania — The toothills Radio Club, Ine. of
Greensburg, Pennsylvania will hold its annual Hamfest on
Sunday, June 8, This year the event will be held at Wendel
Park, Route 30, Irwin, Penna.

Quebec — L& congrés annurl de 1'Association provin-
ciale (RAQD aura lieu dans la coquette ville de Granby les
27-28 et 29 juin. Tous les amateurs du Québec et leurs amis
sont invités & assister A ces importantes assises. Il y aura
élection du nouvel exécutif de 1'Association pour l'année
1969-70. Plusicurs comités groupant des amateurs de
Giranby ont accompli un excellent travail d'organisation et
nul doute que ce congrés remportera un franc succis. Clon-
férences, scssions d'étude, loisirs pour toute la famille,
suirées suciales, magnifiques préx A gagner . . . voild ce
cui vous attend au Congrés Provincial de RAQI & Granby
les 27-28 et 29 juin 1969,

Saskatchewan — Remember the Hamfest in Moose
Jaw on Saturday and Sunday, July 5 and 6 at the Wild
Animal Park South of the city.

South Carolina — There'll be a meeting and Hamfest
in (*olumbia on May 31 and June 1.

Tennessee — The Humboldt ARC will hold ite Fourth
Annual Hamfest on Sunday, June 8, at the Scoutland Camp
one mile North of Humboldt, Tenn. Participants are wel-
come to bring picnic lunch or use ncarby restaurant fa-
cilities. There will be various ham activities, ladies program,
swap table, etc. For further information contact d Holmes,
W4IGW, 501 N, 18th Ave., Humboldt, Tenn. 38343.

Texag — The 1969 South Texas Kmergency Net Con-
vention will be June 6, 7, and 8 in Austin,

Washington — The Apple City Radio Club is planning
a Ham Jamboree in June and it will be open to the public.

Wyoming — The annual Wyoming Hamfest is planned
for July 5 und 6 at Story. Q57—

W-Sirayses

‘Watch those QSLs! Qut of a group of 20 QSLs
made out, by recent visitors to W1AW, a spot check
vielded:

One to a W0 in Kansas Clity, Miss.

One to a W8 in Detroit, Minn.

One with name and street address okay but to

Fargo instead of Bismark, N. D.

One to Ed in Albany, Calif., when station worked

was Bob in Los Angeles.

One to Pete in San Diego when station worked was

Marvin in Los Aungeles.

Stolen Equipment

On April 27, the following equipment was stolen
from my car which was parked in my driveway for
the night: (Gonset Communicator 1V, Model 3342,
Serial No. 14301. David . Trimbath, K3LWT, 311
Peebles St., Wilkinsburg, Pa.

— e o e

My Swan 350 was stolen from my car in the Bronx,
New York City. It can be identified by the addi-
tional miniature toggle switch under the S meter and
a miniature jack located by the power connector. Bob
Decker, K20RA, 31 Prescott St., Garden City, N.Y.

June 1969

These jovial young chaps are members of ''The Long

Island Sound,"” a teenage amateur radio net. The photo-
graph was taken recently at a ''net-in” at WA2COL's
house. Shown are seated {I. to r.) WA2FLO, WB2ZEI,
WB2FNO, WA2EOI, WN2GTY; second row: WA2ETO,
WA2COL, WB2BCl, WA2CMW, WB2DNO; back row:
WB2VBZ, WA2DZH, WB2VBU, WA2DMG.
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TEN-METER RTTY, TWO-METER C.W. TO
MOVE

As we reported briefly in League Lines last
month, FCC has published a Notice of Proposed
Rulemaking, Docket 18508, which would move
the F-1 subband at 29.0-29.7 MHz. down to
28.0-28.5 MHz and the A-1 subband 147.9-148.0
MHz. down to 144.0-144.1 MHz. The proposals
originated with petitions from ARRL filed more
than three years ago.

The first would bring the ten-meter band into
line with the other h.f. bands, where A-1 aud F-1
share the same space. The second would move
the “weak signal’” subband into the worldwide
segment of the two-meter band (144-146 MHz.)
where it would be useful in, for instance, com-
munication with amateur satellites.

Comments may be filled by any interested per-
son on or before June 11, 1Y6Y with the FCC,
Washington, D. (®. 20554. Formal participation
requires an original and fourteen copies, but
FCC usually accepts smaller numbers of copies,
even singles, from private individuals as ““in-
formal comments.”’

The text of the docket follows:

Betore the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20684
In the Matter of 1
|

Amendment of Section 97.61 Pocket No. 18508

(a) of the Commission’s | RDMI-836
Rules concerning frequencies RM-950
and emissions in the Amateur 2

Radio Service.

J

NOTICE OF PROPOSED RULE W AKING

Adopted: April 2, 1969: Released: April 3, 1969
By the Commission: Cotnmissioner Wadsworth
absent.

{. The Commission has under consideration two
petitions for rule making in the above-entitled
matter submitted by the American Radio Relay
League (ARRL). In RM-886 ARRL requests that
the rules be amended to allow only Al emission in
the 144.0-144.1 MHz. portion of the 144-148 MHz
band. By RM-950 ARRL requests that F1 emission
be permitted in the 28.0-28.5 MHz portion of the
98.0-29.7 MHz band.

2. In support of its request in RM-886, ARRL
states that propagation studies and long distance
communications in the very high frequency (VIF)
portion of the spectrum are usually conducted by
the use of Al emission. ARRL further stutes that
such studies and communications are susceptible to
interference because of their very low signal strength,
and for these reasons, the Commission on Decewmber
3, 1958, amended its rules to permit ouly Al emission
in the band 147.9-148.0 MHz (Docket 12485, FCC
H8-1164).
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3. In 1963 an FExtraordinary Administrative
Radio (lonference amended the Radio Regulations,
(leneva, 1959, to specifically authorize amateur
satellite operation in the band 144.0 to 146.0 MHz.
Petitioner states that two-way contacts via amateur
sutellite were made using Al emission, and it is
expected that A1 emission will continue to be widely
used for that purpose.

4. The Commission believes that clearance of a
portion of the 144-146 MIIz band is desirable for
c¢ontinued experimentation in space techniques by
amateurs. Since the present segment of the band
available exclusively for Al emission is not available
for satellite operation, it is propused to amend the
rules to permit only Al emission in the band 144.0—
144.1 MHz and to permit A@, A2, A3, A4, A5, F@,
¥1, 12, ¥3, and ¥F5 emissions in the band 144.1-
14%.0 MHz.

5. Section 97.61(a) of the rules authorizes F1
emission in those portions of the 3500 ke/s, 7000
ke/s, 14 MHz, and 21 MHz bands which are re-
served for telegraphy only. However, F1 is not per-
mitted in the exclusive telegraphy portion of the 2%
MHz band.

6. In RM-950 ARRL requests that the rules be
amended to permit 1 emission in the band 28.0-
28.5 MHz which is now available only for Al
emission. ARRL cites the usefulness of the Zx.u

MHz band for long distance communications and

Last month we mentioned amateur radio week in New

Hampshire. Here's the signing of the proclamation, with

Don Morgan, KIQES, SCM of New Hampshire and

Governor Walter Peterson, seated; J. L. Prescott, KI1BCS,
RM and Edwin Antz, K1APQ, PAM, standing.

QST for




the expuanding use of radioteletype operation by
amateurs in support of its request.

7. Since F1 ewission is permitted in the exclusive
telegruphy portions of the lower bauds and there
appears to be no valid reason why similar provisions
should not he made in the 28.0 M1z, it is proposed
to amend the rules to permit the use of k1 emission
in the band 258.0-258.5 M Hz and to delete the permis-
sive use of 11 emission in the band 20.0-29.7 MHz,

S. The rule changes proposed herein are set forth
in the attuched Appendix. Authority for the propos-
ils is countained in Section 4(i) and 303 of the
Clommunications Act of 1934, as amended.

9. Pursuant to applicable procedures set forth in
Section 1.415 of the Clommission’s Rules, interested
persons tnuy file comments on or before June 11,
1964, and reply comments on or before June 233,
1969. All relevant and timely comuments and reply
comments will be considered by the (Commission
before final action is taken in this proceeding. In
rexching its decision in this proceeding, the Com-
mission may also take into account other relevant
information before it, in addition to the specific
cotunents invited by this Notice.

10. In accordance with the provisions of Section
1.419 of the Clommission's Rules, an ariginal and
14 copies of all statements, briefs, or comments
tiled shall be furnished the Commission.

FEDERAL COMMUNICATIONS COMMISSION
Bex F. WarLE
Secretary

Part 97 of the Commission’s Rules is amended.

In §97.61, paragraph (a) is revised to read as

follows:

§97.61 Authorized frequencies und emissions.

{a) Following are the frequency bands and
associated emissions available to amateur stations,
subject to the limitations stated in paragraph (b)
of this section and §97.65.

appendix
Frequency Band Kimissions
Mec/s
98.0-29.7 Al
28.0-28.5 1
U8.5-20.7 A3, A5, F3, F5
Frequency Band Kmissions
Mc/s
144-148 Al
144.1-148.0 AP, A2, A3, A4, A5, F@, F1, F2, F3,
¥5

MARITIME MOBILE ON 7 MHZ.
PROPOSED

Acting on a petition by Commander Richard A.
Ackerman, WA4F1J, FCC has issued a Notice of
Proposed Rulemaking, Docket No. 18506, which
would permit amateurs operating on or over the
high seas to use 7.0-7.1 MHz. worldwide. At
present, such stations may use the 14, 21 and 28
MHz amateur bands worldwide and in addition,
the 7, 50 and 144 MHz baunds when within Re-
gion 2 (roughly, North and South America west
to Hawaii and the western portion of the Atlantie
Ocean). At the same time, the Commission denied
a companion request to permit operation in the
3.5-3.8 MHz. bands by these amateur stations,
hecause the band is shared between the fixed,
mobile und amateur services and interference to

June 1969

David G. Meier, WB4EAB, has his arms full of applause

from the Delta Amateur Radio Club of Memphis, Tenn.

The right hand holds a plague awarded for winning a

membership drive, the left ‘'Ham of the Year" for 1948.
Nice going!

a non~amaleur station of another country could
resilt. Comment deadline is June 11. The text
reads:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20584

In the Matter of

Amendment of Section 97.95 | Docket No. 18506
(b) (2) of the Amateur Radio | RM-981
Service Rules concerning mo-

bile operation. }

NOTICE OF PROPOSED RULE MAKING
Adopted: April 2, 1969; Released: April 8, 1969
By the Commission: (‘ommissioner Wadsworth
absent,

1. A petition for rule making in the Amateur
Radio Service has been filed by Richard F. Acker-
man. Petitioner proposes that Section 97.95(b) (2)
of the rules be amended to permit amateurs to
operate in any amateur band between 3.5 M1z, and
148 MHz. while located anywhere in Region 2 and,
in addition, to permit operation in the bands 3.5 to
3.8 MIz. and 7.0 to 7.1 MHz. outside Region 2.

2. Section 97.95(b) (2) presently permits ammateur
operation when outside the jurisdiction of any
foreign government in any amateur band betwenrn
7.0 and 148 MHz., inclusive, in Region 2 and only
in the 14.00-14.35 MHz., 21.00-21.45 Miiz., and
28.0-29.7 MHz. bands outside Region 2. Region 2
which is defined precisely in the (Geneva Radio
Regulations (GRR) and Section 97.95 of the Rules,
includes the continents of North and South America,
the western portion of the Atlantic Qcean, and the
eastern portion of the Pacific ()cean.

3. Petitioner’s request would extend the present
operating authority to include the world-wide use
of 3.5-3.8 MHz. and 7.0-7.1 MHz. while outside

the jurisdiction of foreign governments. By inter-
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here, let us know by post card right away.

Now Was Now Was
WI1IR WAIFSB WaTJ W3iKDR
K2AB W2LIF W30T WAL
W2DM  W2ING w3ve WauIv
Wa2Gv K2UEI WiwX  W3JKH
W1 W2rK W3yJ W3JINN
waJx W2RVG K4BN WAFCF
W2NZ W2JDL K411 WALIKU
W20u W2NMH K4IN WHAIC
W2uu W3DIR K41 WIHEG
WaYP W2HCI K4TW WALIDG
wazp W3CIG K4KW WALJTH
W2zs W2sWC W5A0 W5CKY
K3BU WA3JHN W5DW  W50VB
WaMT  W3QLV WSI'R WA0BX
WaNY W3KPO W5sIA W5NRC
W3RN W3ISF W5LL W5FPX
W3RS W3ERW W5NC K5JLQ
W3TH W5DVQ K6AL W6ZMW

WHO THE DEVIL IS WHO?

Fourteenth in a Series of Call Conversion Charts

Here are additional calls of amateurs taking advantage of new rules which allow Extra Class
licensees licensed 25 years ago or longer to acquire two-letter calls. 1f you should be listed

Now Was Now Was
K6DS W6HEK WABK WSLCT
K6JE W6TUC W8DY WAaSPI
RK6MEK  \f6PPN W8EZ W8RHCJ
K6MT W2r'xXo W8JG W8OCT
R6NF WBGQAT WIBE WaIKC
K6NO KACSC WaCcv K4KND
WeNW  W6BPE WIDT WoJYD

{6NZ  W6SIB WODY  KOMWE
K60C W6NEX WIEI wWaIy
K60J W6PUY WOEM  WIGIM
K60V W2HIE WIFA W97LM
W6WR  K6YRQ WIFD WoUz8
wW7JD W7IIY WIGTF WILI'K
WiEN  W7ECD WOFD Wo0TR
W7LL WATIGU WaJA WwWeuQv
W7MI W7GHB waJC WasrR
WINX WAT7ASP waJw WoDAO
W70G \WW7DHN WOLUA

national agreement, in all regions the 3.5-3.8 MHz.
band is allocated for shared use by the Amateur,
Yixed, and Mobile Services; and the band 7.0-7.1
MHz. is allocated exclusively to the Amatewr Service
in all regions.

4. In support of his request, petitioner states
that the extension of operating privileges would
permit amateurs operating mobile aboard ships and
aircraft to contact and meet fellow amateurs
throughout the world: it would also permit these
same amateurs to more readily maintain contact
with United States amateurs. Petition also cites the
usefulness of the 3.5-3.8 MHz. band for domestic
contacts by amateurs operating in the area sur-
rounding the Kast und Gulf Coasts of the [/nited
States.

5. In view of the world-wide exclusive avail-
ability of the 7.0-7.1 MHz. band to the Amateur
Service, the (CCommission proposes to amend its
Rules to permit United States amateurs, when out-
side the jurisdiction of a foreign government, to
operate in that band when in Regions 1 and 3. Such
operation is now permitted in Region 2.

6. The Commissiou, in Docket 12307 (FCC 58-
105), denied a petition to make the band 3.5 to
4.0 MHz. available to amateurs operating aboard
ships ““aailing between ports on the East coast;
between ports of the Gulf coast; or between ports
of these coasts; or between ports of the P’acific
coast: and the Hawaiian coast,” because the pro-
posal, if adopted, would provide no specific bound-
aries within which such operations would be per-
mitted and would be so indefinite as to preclude
effective administration.

7. Theinstant proposal for extension of operating
privileges in the 3.5 to 4.0 MHz. band presents
additional problems since it would permit amateur
mobile operation throughout Region 2. In Region 2
this band is allocated by the 1959 (ieneva Radio
Regulations to the Amateur, Fixed, and Mobile
Services. However, all administrations do not per-
mit amateur operation in identical segments of the
band. Thus, mobile operation aboard ships of the
Linited States could significantly increase the pos-
sibility of causing harmful interference to certain
stations using this frequency band in accordance
with the Geneva Radio Regulations and prior
notification to the International Frequency Regis-
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tration Board. Accordingly, the request to mmend
the rules to permit mobile operation in the 3.5 to
3.8 MHz. anywhere in Region 2 while outside the
jurisdiction of foreign governments is not included
in thig proposal.

8. The rule changes proposed herein are set forth
in the attached Appendix. Authority for these
pvroposed amendments is contained in Sections 4(i)
and 303 of the Communications Act of 1934, as
amended.

9. Pursuant to applicable procedures set forth in
Section 1.415 of the Commission 's Rules, interested
persons may file comments on or hefore June 11,
1969, and reply comments on or before June 23,
1969. All relevant and timely comments and reply
comments will be considered by the Commission
hefore final action is taken in this proceeding. In
reaching its decision in this proceeding, the (lom-
mission may also take into account other relevant
information before it, in addition to the specific
comments invited by this Notice.

10. In accordance with the provisions of Section
1.419 of the Commission's Rules, an original and
14 copies of all statements, briefs, or comments
filed shall be furnished the Commission.

FEDERAL COMMUNICATIONS COMMISSION
BeEN F. WarLn
Secretary

MORE OBSCENITY ACTION

In January this column reported a suspended
sentence and fine had been levied against Walton
B. Berkley, WB4AOE, Hickory, Kentucky, by
the Federal Court at Paducah. Now FCC has
taken its own action against this amateur for
“wilfull and repeated violation of the Rules.”
The Commission ordered Berkley to show cause
why his license should not be revoked. His
operator’s liceuse was also ordered to be sus-
pended for the remainder of its term.

“The Commission said that Berkley had on
February 5, April 20, September 14 and 16,
October 12 and 14 and December 17, 1967,
violated Section 97.119 of the Rules by trans-
mitting communications containing obscene, in-

QST for
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decent or profane lunguage or meaning on
Amateur Radio Service frequencies.

“On October 21, 106%, Berkley was convicled
of broadecasting vbscene language in violation of
Title 18, [1.8.C0.1464. Berkley was given a sus-
pended seutence, placed on probation for two
years and fined $100.

“Action by the Commission March 25, 1969
by its Chief, Sufety and Special Radio Services
Burean. By Order and Order to Show Cause.”
From I'CC Public Notice dated March 25, 1969.

CONGRESSMAN LAUDS AMATEUR

In the Congressional Record for February
6, 1969, there is “‘extension of remarks™ by the
Honorable Thomas P. (O’Neill, Jr., Representa-
tive from Mussachuselts, praising James Jucobs,
KIGHT/HISGHT, of Brookline, Mass. for his
part. in arranging for heart surgery at Boston
which saved the life of 4 boy from the Dominican
Republic. To the kind words of the congressman
addressed to Jim, may we add a hearty “well
done!”’

ALASKA REWARDS ITS AMATEURS

The Alaska State Legislalure has adopted
House Bill 103, which sets a fee of $1 for vehicle
registration and call letter license plates for ama-
teurs who have mobile equipment on 80 through
10 meters in their ears. (Ordinarily, the fee is
$301) The bill recognizes amateur work in the
earthquake of 1964 and the Fairbanks flood of
1967, and is intended to further encourage ama-
teurs (o equip for emergency use. (Thanks to
KL7FPA of the Juneau Amateur Radio Club for
this information.)

CONTROL OF PREMISES MODIFIED
Section 97.37 of the Commission’s rules has

required a ‘‘salisfactory showing of vontrol of

the transmitting station for which license is de-

At the Pacific Division Director's Meeting in Oakland,

Director Doc Gmelin shuffles papers with Jon O'Brien,

W6GDO, member of the ARRLV. H. F. Repeater Advisory

Committee and James Maxwell, W6CUF, chairman of the
ARRL Contest Advisory Comnmittee.

June 1969

The Quarter Century Wireless Association’s chapter ban
quet in Washington has become an established function
where officialdom and amateurs meet for sociability. At
the 1969 version: Bill Leonard, W2SKE, vice president of
CBS and the main speaker; Bill Grenfell, W4GF, Chief,
Rules and Standards Branch, Amateur and Citizens Radio
Division, FCC; and H. H. Robinson, W3RE, past president,
W ashington Chapter QCWA.

sired and of eontrol of the specitic premises upon
which ull of the station apparatus is to be lo-
eated . . . This language has been a source of
concern especially to amateurs renting a room or
apartment. FCC has now modified the section to
leave out this phrase, feeling that there are ade-
quate safeguards elsewhere in the rules: more-
over, each applicant affirms on the Form 610 that
the station will be inaccessible to unauthorized
persons. Effective April 18, the rule reads:

§ 07.37 General eligibility for station license.
A license for an amateur station will be issued
in response to proper application therefor to a
licensed amatieur operuator for use at a designated
fixed location. An amateur station license may
also be issued to an individual, not a licensed
amateur operator fother than an alien or a
vepresentative of an ulien or of a foreign govern-
ment), who is in charge of a proposed amateur
station for recreation uonder military auspices
(only of the Armed Forces of the United States)
which is to be located in approved public quarters
but not. operated by the {I.S. Government.

NAVASSA ISLAND OPEN TO VISITORS

The UI.8. Coast (iuard reports that it will now
give fuvorable consideration to a reasonable
number of visits to Navassa Island (KC4) by
amateurs. Previously, visits were not allowed
to the prospective 1 NXpedition site. The Coast
Guard would prefer visits to vceur when a (!
ship is in the area. Visitors will need a permit
obtainable from the Commander, 7th District
Coust Guard, 51 S.W. First Ave., Miami,
Florida 33130.
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LICENSES FOR IMMIGRANTS

€ Coming to the U.S. I was hoping to apply for a
W call but here I realized that getting a U.S. license
means to me a full 5 vears waiting period. That is
berause the present law permits issuing of amateur
radio licenses only for American citizens.

Senator (Goldwater (K7UGA) has introduced a
bill in the Clongress which, if passed, would allow
foreign amateurs to get American licenses after
they have received their ‘“‘first papers.”

A lot of other foreign amateurs are in the same
situation. Now, I ask everv W/K to express his
support for this bill, called Senate Joint Resolution
27, sending a letter to the Chairman of the Commit-
tee on Commerce; Senator Warren (3. Magnuson,
Washington, D. C. 20510.

The American amateurs have been always friendly
and helpful to me during thousands of ()80s and
I sincerely hope they will give me now the necessary
support to get a W call.— Illie Nuculae, ex-
Y044 AC, New York, N. Y.

ALASKA IS APPRECIATIVE

€ Both houses of the Alaska State Legislature have,
by an uverwhelming vote, passed House Bill No. 103
which relates to the annual license tax on vehicles
containing mobile amateur radio stations. Under the
new law, rather than pay $30.00 for a license plate,
an amateur holding an FCC license and with mobile
capability of 75 meters through 10 meters may
obtain his license and his call letter license plates
for a total fee of $1.00.

Theidea behind the bill was to encourage amateur
radio operators to equip for emergency use. You will
recall that in the case of the Anchorage earthquake
in 1964 and the Fairbanks flood in 1967, the power
was off and regular communications were com-
pletely disrupted for a substantial period of time.
In both cases radio amateurs provided an emergency
link-up until power and normal communications
were restored. In these days of zoning regulations
which cramp amateur radio, TVI complaints and
million dollar lawsuits, it is heart warming to see
the policy of a sovereign state of the Union recogniz-
ing the unique capabilities of the amateur radio
fraternity, and I think an appropriate article in
vour magazine might well be an eye-opener for
other parts of the nation. Truly, the entire country
should support the principle set forth in Alaska's
House Bill No. 103 for no one is completely safe
from natural disasters. — Douglas L. Gregg, KL?FPA,
Juneau, Alaska.

APRIL TRICKERY

@ I suspect a little trickery in your cover photo-
graph for April and I think maybe you may have
overlooked it. If you examine the picture closely,
some of the birds are perched out in thin air off the
ends of the antenna. Maybe these portions of the
antenna are painted with the “‘invisible’ paint that
you described in QST several vears back. ~ Ronaid
0. Teofan, D.D.S., WB4CWM, Winston-Salem,
North Carolina.
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Correspondence
FromMembers-

ibility for statements made herein by correspondents.

Q[ W4TZB's idea for a hidden mobile antenna (April
QST) is FB. I tried it on my wife's car, and it works
fine. The one drawback is the sharp null in a side-
ways direction due to the normal pattern of a loop
antenna. [ finally decided it was too unnerving to
oncoming traffic to see me aiming directly at them
in an attempt to swing the null off a station I was
working.

Fortunately, my own car is a Corvette with fiber-
glass body. In this car, I was able to make a horizon-
tal loop antenna by sawing out a gap in une side of
the chassis (filled with epoxy, of course). The pat-
tern is such that no null is apparent in any direction.
— Kenneth K. Bay, W4UQ, Lynchburg, Va.

€ In regard to the urticle titled ‘A Hidden Mobile
Antenna’’ by WA4TZB dated April, 1969, 1 would
like further information. I assume the operating
frequency would depend on the type of auto in-
volved, such as Cadillac on %0 meters, Fords and
(“hevrolet on 20 meters and perhaps Volkswagens on
6 meters. How ubout the rotary lawnmower on 2
meters for local ragchews? Also I suggest a gamma
match instead of separating the pillars.

And a happy April one to you too. — Samucl F.
Ward, K1UJX, Lincoln, Rhode Island.

 You did it again. Your continuation of the April
tomfoolery in QST may show cleverness in disguising
humor, but it does so only by tarnishing the record
of ARRL/QST for integrity . . . and by perhaps
inadvertently leading some inexperienced readers
into unsafe or even illegal practices.

If you feel you must include humor, keep it on the
cover, in the “ Letters’ or in the editorial (as it was
in February: I wish I could laugh when I read it).
— H. Ross Hawkins, W3BGE, Wilmington, Dela-
ware.

@ I couldn't help noticing that in your Feedbac
column (under the heading of ‘‘Strays,” QNT,
April, 1969, Pg. 19) you have Feadback spelled
incorrectly. Knowing your policy of correcting all
possible errors in publication through the use of the
Fedback columns, I considered it my duty to call
this matter to your attention. I trust you will now
publish the correct spelling of Feedbak in a future
¥eedbeek column.—-J. E. (ervini, WASMDT,
Rockville, Maryland.

[of coarse, — EDITOR.]

THANKS FELLOWS

@ Asa mark of affection and respect from the ama-
teurs in this area, W1EAE, Vice Director, New
England Division, presented a transceiver at a
testimonial dinner on April 11, 1969, after my retire-
ment.

[from FCC’s Boston office Fnrror.]

Because I am unable to thank individually all
contributors, as I do not know who they are, I hope
this letter can be published in QST to publicly
express my thanks and appreciation for this com-
pletely unexpected and very welcomed gift. —
h’\f[alhan A. Hallenstein, W1JMA, Wellesley Hills,

ass.
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MORE ON FREE SPEECH

€ Good old W1LVQ, you've gone and done it again!
First there was your February fiasco, and now your

April editorial seasoned with your commentary on

such matters as ‘‘permissiveness’’ and ‘‘lowered
ethical standards.” Apparently, you never con-
sidered that what you take to be ‘lowered
standards,” other ARRL members such as myself
might regard as better standards free from puri-
tanism and hypocrisy (a view shared, by the way,
by much of the youth on whom the future growth
and prosperity of amateur radio depends).

But in the context of QST, disagreement on social
questions is secondary. The primary issue is that the
editor of QST is, in effect, a spokesman for ARRL,
an organization whose members joined for reasons of

interest in radio and not because of belief in a par--

ticular socio-political view. This being the case,
I feel strongly that you have an obligation to keep
your editorials free of personal cotmments on non-
ham issues; otherwise, you give myself and other
ARRL members no choice but to disassociate our-
relves from the League if we wish to disassociate
ourselves from your views, a choice which is as
unfair to us as it is bad for the League.

Perhaps April’s **Correspondence” will help to
remind you that the proper place for personal
opinions (with sensible choices of words, of course)
is on the air, where your views will be clearly
identified as personal and where you can test them
in free discussion with other free people. Once you
realize that rights such as free speech are lost more
through disuse than through repression, then maybe
you’ll feel freer about speaking to me on the air,
instead of unfairly trying to speak for me in QST.
— David G. Becker, W6HAU, Manhattan Beach,
Calif.

€ Whatever the merits of the various points of view
expressed, I was struck by the generally high level
of the letters to the editors in the April issue regard-
ing the matter of ‘‘Conversation Discipline.” It is
heartening to read arguments which exhibit such
reasoning and restraint in light of the heat which
this issue might engender. (Other controversies on
the * Correspondence’’ pages have not evoked this
kind of response. The amateurs who wrote regarding
conversation discipline are obviously capable of
conducting any kind of discussion on the air with
the assurance that the talk would be stimulating,
informative and enlightening. I would like to think
that they represent the larger body of amateur
radio operators. — Julian N. Jablin, WIIWI,
Skokte, Illinots.

€ I have for a long time believed that these edi-
torial comments might be better left unpublished.

Why not just write them and reflect on what is
written.

Surely the time spent could be used in a more
profitable manner adding to the value of QST as a
radio magazine.

This cunstunt bickering after a touchy subject is
published is no enhancement either.

I have just renewed but 1 wonder why. — #'. K.
Evans, WI1JFF, Newport, R. I.

Q[ I agree with February QST one-hundred percent.
Amateur radio is a privilege and the best way to lose
it is by abusing it, even though it be in the name of
‘“Freedom of Speech.”

So, I say hooray for all “unprincipled editors.”
— Richard Turensky, K9SSB, Green Bay, Wisc.

June 1969

€ Why all the fuss? I can’t see that anyone is being
muzzled or that the right of free speech is being
endangered. Such touchy subjects as religion, sex,
race, and in many instances even politics are so
charged with emotion that you get nowhere in dis-
cussions and you even stand a good chance of making
an enemy. It is perfectly proper to discuss such
topics with a crony in the privacy of your home —
but without innumerable persons listening in.

In 40 years of ham radio I have avoided comments
which might prove otfensive to anyone, and 1 have
never run out of material to talk about, and this
includes subjects other than the rig and the weather.
~— Mert Hasse, WODKJ, Vermillion, S. D.

@ I think it's stupid for all of our population of
hams to get so upset about such a thing as this
Conversation Discipline. All in the world our editor
of QST is trying to say, is that we should keep
ourselves from getting in a heated argument with
other amateurs. If we feel so strongly about some-
thing that we think we need a knock-down and drag-
out fight to prove our point then please, we should
keep our ‘‘ yaps'’ shut. Amateur radio is a hobby, not
the **express’’ means of self-expression. All you guys
that have been raising . . . about every little thing
the ARRL says, go soak your heads in the Ama-
teur's Code long enough to read it! — Lee Hays, 117,
WASPPF, Abilene, Teras.

Q I am amazed at the anguished outcry of those
who take offense at a plea for *‘responsibility and
personal discipline’’ in the countent of on-the-air
amateur conversations. You are not making laws!
‘What are they afraid of?

There were some ill-chosen words in your Febru-
ary editorial; you have acknowledged this. But your
message — an exhortation to help keep amateur
radio clean — came through loud and clear. Your
call to hams to help *'retard, at least within our own
ranks, the trend to a new social order of permissive-
ness and lowered moral and ethical standards” is
timely and imperative for hams and non-hams of this
generation. — C'yrus Rohrer, Jr., WIEKL, Cham-
patyn, Illinots.

IRREGARDLESS!

€ In my opinion, at least, one of the most abused
words in the English language is the word *‘regard-
less.”” When 1 say it is abused, I should more prop-
erly say it is prostituted into a word-form that is
not even found in any KEnglish dictionary, —
K. H. Colliau, W6JFQ/ZSG, South Pasadena, Calif.
[EpiTor’s NoTE: Our sense of humor is apparently out of
tune. The exclamation point after the non-word was in-
tended to politely needle Lt. Greenberg who used the non-
word in his letter.|

€[ There seems to be some fuss going on over the use
of the word *'irregardless’’ as appeared in *‘Corre-
spondence’’ a few months back. The latest Webster's
Jollegiate defines irregardless as a probable blend of
irrespective and regardless, nonstand.: regardless.

Under their definition of the term nonstandard
they state: ‘‘ The stylistic label nonstand for *'non-
standard”’ is used for a very small number of words
that can hardly stand without some status label but
are too widely current in reputable context to be
labeled substand:

Note that Webster's term is ‘‘reputable con-
text”. . . . So, the word doesn't appear to be
incorrect or even in bad taste, Wot' wsay, editor?
— L. G. Yocum, Simsbury, Conn.
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INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON-COMMERCIAL AMATEUR
RADIO SOCIETIES FOR THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

GB2HRH AT INVESTITURE

Amateur radio will participate in the historic
iuvestiture of HRH The Prince of Wales on July
[, on the outskirts of the Royvul Borough of
(Claernarvon. The British licensing suthorities
have authorized the call sign GB2HRH for the
station which will operate from the investiture
site.

Operation on the amateur bands 10 to 160
meters will be from June 28 through July 6.
Requests for schedules will be welcomed; the
station’s operators will be especially iuterested
in contacting stations in Clommonwealth member-
countries, and particularly Welsh speaking
wmateurs.

Clontacts with GB2HRH will be confirmed
with 4 commemorative card. Further informa-
tion is available from John Griffity Kvans,
G3WET, 22 Sherifoot I.ane, Four (aks, Sutton
Cloldfield, Warwickshire (enclose IRCs).

TUNISIA

3V8AC reports that the licensing officials in
Tuunisia will accord temporary operating privi-
leges to umateurs wishing to operate for periods
of a1 few weeks. Applicants should address
inquiries to the Secretariat for Post, Telegraph
and Telephones, Central Post Office, Tunis.

NOTES

{Inder the terms of a new Post Office Bill, the
status of the United Kingdom’s Post Office
{the amateur licensing authority) will be changed
from that of u government department to that
of u nationalized corporation. The new cor-
poration will have the same responsibilities as
at present, but a Minister of Posis and Tele-
eommunications will take over the functions of
the Postmaster (ienerul, with respect to broad-
easting and certain other maiters. (I'nz Region I
Bulletin.)

Due to postal rate increases, the Vereniging
voor Experimentecl Radio Onderzoek in Nederland
(Netherlands TARU Society ) requests that appli-
cants for their awards enclose 7 rather than &
LRCs with applications. Nine TRCs are requested
if registered return of QSLs is requested. The
mailing cost of the (lode Proficiency award is
increased to 3 1RCs whereas for endorsements,
2 IRCs is sufficient. Details on these awards
are available from VERON, P. O. Box 9, Am-
sterdam, The Netherlands.
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VK HAMS AID FIREFIGHTING

In September, 1968 a brush fire originated in
fairly inaccessible country along the Girose River
in the Blue Mountains area of N.8.W., Australia.
(hanging winds and ready fuel caused the fire
to accelerate in proportion, and by November 23,
arise as an impending situation of extreme danger.

Radio amateurs came into action using 146
MHz. f.m. providing back-up commuuication
and filling in gaps in existing communications
systems. As time went on, and more and more
telephoue lines fell to the hlaze of the fire, the
amateurs’ role became more strategic. In addi-
tion to their back-up function, amateur networks
became the primary conveyors of messages and
information,

By November 24, the situation had eased and
the amateurs reverted to a standby condition.
Before stopping, however, the fire, with 60 m.p.h.
winds, had scorched about 50 sq. miles of earth;
eighty homes were lost; vne amateur, VK2CT
lost his life as u fire-fighter. (Adapted from a
report of VK2ZAVN in Feb. 1969 Amatenr Radio,
journal of the Wireless [nstitute of Australia.)

QSL BUREAUS OF THE WORLD

For delivery of your QSLs Lo foreign amateurs,
simply mail cards to the bureau of the proper
country as listed below. Cards for territories and
possessions not listed separately may be mailed
to the hureau in the parent countiry: e.y., cards

Shown above are members of the Southern California
and Mexico Amateur Radio Mobile Group. The group

provided communications during the Second Annual
Mexican 1000 Off-Road Race between Ensenada
and La Paz. (Photo via W601ZD.)

QST for



for VP8s go to RSGB in Great Britain, W, K, VE
and VO stations only may send foreign cards for
which no bureau is listed to ARR/. See “How’s
DX?” for QSL information on specific stations

Algeria: ARA QSL Service, P.0. Box 2, Algiers

Angola: LARA, P.O. Box 484, Luanda

Antarctia: KC4A4A cards go to the Office of Antarctic
Programs, National Science Foundation, Washington 25,
D. C. KC4US cards go to KINAP, COMCBLANT,
USN, CBCEN, Davisville, E. Greenwich, R. I.

Argentina: RCA, Carlos Calvo 1424, Buenos Airos, BA

Austral/French .intarctic Lands: via Malagasy Republic

Australia: VK1, VK2 QSL Bureau, WIA Box 1734, GPO
Sydney, N.S.W.; VK3 QSL Bureau, E. Trebilcock,
340 Gillies Street, Thornbury, Vie, 3071; VK4 QSL
Bureau, 1. Scholz, 95 Stephens St., Morningside, Bris-
bane, Qld., $170; VK5, VK8, QSL Bureau, Mr. Ueo
Luxon, VK5RX, 27 Belair Road, West Mitcham, S. Aust.;
VK6 QSL Bureau, Mr. J. Rumble, VK6RU, Box 319,
GPO Perth, W.A.: VK7 QSL Bureau, Mr. J. Batchelor,
VK7JB, 39 Willowdene Avenue, Lower Sandy Bay,
TAS.; VK9, VK@, Federal QSL Bureau, 23 lLandale
Street, Box Hill E., 11 Victoria,

Austria: OSVSV, Box 909, Vienna 1/9

Azores: via Portugal

Rahama Islands: RARS, Box 6004, Nassau

Bahrein: (ALl MP4) lan Cable, MP4BBW, P.O. Box 425,
Awali

Barbadns: ARSB, Highgate Signal Station, Flagstaff Road,
St. Michael

Belgium: UBA, Posthox 634, Brussels 1

Bermuda: RSB, Box 275, Hamilton

Bolivia: UCB, Casilla 2111, La Paz

Brazil: LABRE, P.O. Box 2353-ZC 00, Rio de Janciro/GB

Bulgaria: CRCB, Box 830, Sofia

Burundi: via Congo (YQ5) QSL Bureau

Canada: See page 90.

Canal Zone: (Gloria M. Spears, KZ5GS, Box 522, Balboa

(Cape Verde Island: RCCV, CR4AA Praia, Sao Tiago

Ceylon: RSC, P.O. Box 907, Colombo

Chagos: via Mauritius

Chile: RCC, P.O. Box 13630, Santiago

Colombia: LCRA, P.O. Box 584, Bogota

Congo: (TN8) QSL Bureau, P.O. Box 2239, Brazzaville

Congo: (9Q5) UCAR, QSL Bureau, 1.P, 3748, Elizabeth~
ville

Conk: Island: ZX1 QSL Bureau, % Radio Station Raro-
tonga, Rarotonga

Costa Rica: RCCR, Box 2412, San Jose

Cuba: ANRAC QSL Bureau, P.O. Box 6996, Havana

Cyprus: CARS QSL Bureau, P.O. Box 216, I'amagusta

Czechoslovakia: CAV, Box 69, Prague 1

Denmark: EDR QSL-Central, Harry Sorensen, OZ6HS,
Ingstrup-9480-Lokken

Dominican Republic: RCD, P.O. Box 1157, Santo Domingo

Ecuador: GRC, P.O. Box 5757, Guayaquil

11 Salrador: CRAES, P.O. Box 517, San Salvador

Lthiopia: KSARC, ET3USA, APO, New York, N. Y. 09843

Faerves Islands: OY-QSL Burean, Sofus Rubeksen, OY313,
Undir Savartafossi, DK-3800 ‘I'orshvan

Fiji Islands: QSL Bureau, P.O. Box 184, Suva

Finland: SRAL, Box 10306, Helsinki 10

Formosa: (BV1US calls only) TARC USARSCAT, Box 8,
APO, San Francisco, Calif, 96263. All other BV stations:
QSL Bureau, CR.\, Box 2007, Keelung, Taiwan, Rep. of
China

France: REF, Boite ostale 70, 75 Paris 12

French Oceania: RCO, P.O. Box 374, Papcete, Tahiti

Germany: (D14 & DL5 only) DL4-DL5 QSL Bureau,
Headquarters Stratcom, APO N. Y. 09056

(lermany: (Uther than above) DARC, Box 86-03-20, D8
Munich 86

Ghana: GARS QSL Bureau, P.O. Box 3773, Accra

Gibraltar: RAF Amateur Radio Club, New Camp, RAF

Gireat Britain: (and British Empire): RSGB QSL Bureau,
(#2MI, Bromley, Kent

Greece: RAAG, P.O. Box 564, Athens

Gireece (SVPs only): Signal Oflicer, Hqtrs. JUSMAGG,
APO, New York, N. Y. 00223

(ireenland: via Denmark

Greerdand ()KXG1, OX4 and OXS5 calls only): KG1A-KGIE
(0X5) to MARS Director, OX5BX, APO, New York,
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DX OPERATING NOTES

Reciprocal Operating

(Bold face indicates changes since last list.)

United States Reciprocal Operating Agree-
ments currently exist only with: Argentina,
Australia, Austria, Barbados, Belgium,
Bolivia, (fanada, Chile, Colombia, Costa
Rica, Dominican Republic, Ecuador, El
Salvador, Finland, France, Germany,
(Guyana, Yonduras, India, Indonesia, Ire-
land, Israel, Kuwait, Luxembourg, Monaco,
Netherlands, Netherlands Antiles, New
Zealand, Nicaragua, Norway, Panama,
Paraguay, Peru, Portugal, Sierra Leone,
Surinam, Switzerland, Trinidad and Tobago,
United Kingdom and Venezuela. Several
other foreign countries grant FCC licensees
amateur radio operating privileges on a
courtesy basis; write headquarters for details.

Cunada has reciprocity with: Bermuda,
France, Germany, Israel, Luxembourg, the
Netherlands, Nicaragua, Norway, Senegal,
Switzerland, United Kingdom, U.S. and
Venezuela.

Third-Party Restrictions

Messages and other communications —
and then only if not important enough to
justify use of the regular international com-
munications facilities — may be handled by
U.S. radio amateurs on behalf of third parties
only with amateurs in the following countries:
Argentina, Barbados (only U.S. stations/-
&P) Bolivia, Brazil, Canada, Chile, Colom-
bia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Greenland (XP
calls only), Haiti, Honduras, Israel, Liberia,
Mexico, Nicaragua, VPanama, Paraguay,
Peru, Uruguay and Venezuela, Permissible
prefixes: CE CM CO CP CX EL IC HH
HI HK HP IR LU OA PY TI VE VO W
or K/8P XE XP YN YS YV ZP 4X and 47Z.
Clanadian hams may handle these satne type
third-party messages with amateurs in
Bolivia, Chile, Costa Rica, El Salvador,
Honduras, Israel, Mexico, Peru, U.S. and
Venezuela. Permissible prefixes are: CE CP
HR KOA TI W XE YS YV and 4Z,

DX Restrictions

U.S. amateur licensees are warned that
international communications are limited hy
the following notifications of foreign countries
made to the ITU under the provisions in
Article 41 of the Geneva (1959) conference.

Cambodia, and Vietnam forbid radio
communication betwcen their amateur sta-
tions and such of other countries. U.S.
amateurs should not work XU XV or
3W8. Canadian amateurs may not communi-
cate with Cambodia, Laos, Thailand, Viet-
nam and Jordan. Prefixes to be avoided are
HS JY XU XV X138 and 3W8.

N. Y, 09023, KGIF-KG1Z (OX4) to MARS Director,
OX4FR, APO, New York, N. Y. 0u121

Guam: MARC, Box 445, Agana, USPO 96910

Guantanamo Bay: GARC, BBox 12, PO, New York, N. Y.
09593

Guatemala: CRAG, P.O. Box 115, Guatemala City

Haiti: RCH, Box 943, Port-au-Prince
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Honduras: Jacobo Zelaya, Jr., HR1JZ, Bo. Buenos Aires,
13 Calle 505, Tegucigalpa, D. C,

Hong Kung: HARTS, P.O, Box 541

Hungary: HSRL, I'.0 Kox 214, Budapest 5

Ireland: JRA, Box 1058, Revkiavik

India: ARSI, QSL Bureau, P.0. Box 534, New Delhi 1

Jran: ARSI, APO, New Yourk, N. Y. 09205

Lreland: TRTS, QSL Bureau, 24 Wicklow St., Dublin
20124

Tsrael: IARC QSL Bureau, P.0. Box 65, Herzlia

Italy: ARI, Via Scarlatti, 31, 20124 Milan

Ivory Coast: ARAI, B.P, £0036, Abidjan

Jamaica: JARA, Red Cross Bldg.,, 76 Arnold Rd., King-
ston 5

Japan: (JA ounly): JARL, Box 477, Tokvo Central

Japan: (KA only): 'EARL-M, APO, San Francisco, Calif.
96525

Johnston [sland: WIGRZ, <, MARS Stn., Det. 1, 1957
Comm. Gp.. APO, San Francisco, Cal. 96305

Kenya: RSEA QSL Bureau, Box 30077, Nairobi

Korea: KARL, Central Box 162, Seoul

Korea: (1L9) HL SL Bureau, Signal Section, 1SFK/
EUSA., APO, San Irancisco. Calif. 96301

Kuwait: Alhalf Nasir H. Khan, YK2AN, P.O. Box 736,
Kuwait, Persian Gulf

Laos: Houmphanh Saignagith, XW8AL, P.0.B. No. 46;
Vientiane

Lehanon: RAL QSL Bureau, P.O. Box 1217, Beirut

Liberia: LRAA, Post Box 1477, Monrovia

Libya: 53 QSI, Service, Box 372, Tripoli

Lierhtenstein: via Switzerlund

fuzrembourp: R. Schott, 35 rue Batty Weber Esch-Alzette

Macno: via Hong Kong

Madeira Island: via Portugal

Malagasy Republic (Madagascar): QSL Bureau P.O. Box
587, Tananarive

Malawi: TQ7TRM, P.O, Box 472, Blantyre

Malaysia: QSL Manager. M ARTS, Box 777, Kuala Lumpur

Malta: R. F. Galea, YH1E, ** Casa Galea,” Railway Road,
Rirkirkara

Mariana [slands: see (yuam

Marshall [slandz; KX6 QSL Bureau, via KX6BU, Box 444,
FPO, San Francisco, Calif. 96555

Mauritius: Paul Caboche, VQ8AD, Box 467, Port Louis

Mexico: LMRE, P.0O. Box 907, Mexico, D.I.

Midway Island: KN6BI, Box 14, FPO, San Francisco,
Calif. 96614

Monaco: ARM QSL Bureau, Pierre Anderhalt, 3A2CN,
41 Bd du Jardin Exotique

Mongolia: JTIKAA, Box 639, Ulan Bator

Morocen: AAEM, P.O. Box 299 Rabat

Mozambique: LREM QSL Bureau, P.O, Box 812, Laurenco
Marques

Netherlands: VERON, Postbox 400, Rotterdam

Netherlands Antilles: VERONA, P.O. Box 383, Willemstad,
Cluracao

New Zealand: NZART, P.O. Box 489, Wellington

Nicaragua: Mike Murciano Y NIMO/W4, Box 902, Cora
Uables, Florida, U.S.A.

Nigeria: NARS QSL Bureau P.0). Box 2873 Lagos

Northern [reland: via Great Britain

Northern KKhodesia: see Zambia

Norway: NRRL, P.O. Box 21, Refstad, Oslo §

Nuyasaland: see Malawi

Okinawa: OARC, APO, San Francisco, Calif. 96331

Pakistan (East): Mohd, AP5CP., TARC, Dacca Signals,
Dacca b

Pakistan (i est): LARS, P.O, Box 65, Lahore

#anama, Republic of: LPRA, P.O. Box 9A-175, Panama 9-A

Papua: Via VK9 QSL Bureau.

Puraguay: RCP, P.O. Rox 512, Asuncion

J*ern: RCP Box 558, Lima

Philippine [slands: PARA QSL Bureau, P.O. Box 4083,
Manila

Poland: PZK QSI, Bureau, P.0O, Box 320, Warsaw 1

Portugal: REP, Rua de D. Pedro V., 7-4; Lishon

Puerto fico: Alicia Rodriguez, P.O. Box 73, San Juan 00919

Hhodesia: RSSR, P.O. Box 2377, Salisbury

flvumania: CRC, P.O. Box Y5, Bucharest

Rwanda: via Congo (9Q5) QSL Bureau

Samoa (American): Utulei High School Amateur Radio
Club, ¢, Director, Pago Pago, Tituila, 96920

Suamoa (Western): Director of Post Office and Radio, Post
Office, Apia

Scotland. via Great Britain

Senegal: Ch. Tenot, 6\WW8BF, P.O. Box 971, Dakar

Sierra [.eone: RSSL, P.O. Box 907, Freetown

Singapore: QSL Manager, MARTS. P.O. Box 777

South Africa: SARL, P.O. Box 3037, Cape Town

Spain: URE, P.O. Box 220. Madrid

NSt l;iincent: QSL Bureau, P.0O. Box 142, St. Vincent, West
Indies

Surinam: QSL Manager (PZ1AR), SARL, P.0. Box 240,
Paramaribo

Swan [ sland: Swan Island, West Indies via Tampa, Florida

Sweden: SSA, Farck, 8-122 07 Enskede 7

Switzerland: USKA, 6233 Rueron/ LU

Syria: TIR, P.O. Box 35, Damascus

Yunzania; RSEA, P.O. Box 2287, Dar ex Salaam

1'rintdad and Toboyo: T&TARS, P.O. Box 1167, Port of
Spain

UIganda: RSEA QSL Bureau, P.0. Box 3433, Kampala

! nited States: See page 00.

Uruguay: RCU, P.O. Box 37, Montevideo

t/.8.8.k.: CRC, Box 8%, Moscow

Vatican: HVICN, Domenico Petti, Radio Station, Vatican
City

Fenezuein: RCV, P.O. Box 2285, Caracas

Virgin Islands: (iraciano Belardo, KV4CF, P.O. Box 572,
Christiansted, St. Croix, V.I. 00820

Wake [sland: Jack A. Chalk, KW6EJ, P.O. Box 415, Wake
Island 91930

W ales: via Great Britain

Yugoslaria: SRJ. P.O. Box 48, Belgrade

Zumbia: RSZ, P.O. Box 332, Kitwe

=]

‘Be-Strayses

Feedback

C'ompouent values shown at the bottom of page
20, May ST, (Berry, ‘‘Legalize Your Phone
Patch’’) should be changed to those given in the
accompanying circuit,

59.5mh. 39.4mh.
_ea—4
b F2:3.69 F4:2.60 -0
A\ A
L CHEITS 4{0951 pts
900N 33 e 900N
15Tyt L1801, 120 uf,

84

The statement in W7EFV's frequency-standard
article in March QS T, page 42, that 25-kHz. markers
could be ubtained was an inadvertent error based
on eurlier work with another circuit arrangement.
The 5-kHz. output will of course give 25-kUaz.
multiples. which are easily identifiable by reference
to the 10- and 50-kHz. outputs.

— e o

In the article on ‘““Weak Signal Synchronous
Detection’’, December 1968 QST, circuit on page
392, there should be no connection hetween the
junction of Rz and the 24K resistor and the collector
of (J3. The 12K resistor remains connected to (s's
collector, however.




CONDUCTED BY ROD NEWKIRK,* WQBR

How:

“Rather shoddy job,” the house owner told
the carpenter, surveying a rooftop of crooked
shingles.

The carpenter cheerfully agreed. “It’s my
new hundred-dollar labor-saving autohammer.”

“Maybe you need more practice before you
usc it on a job.” the cusLomm obscrved.

“Oh, I do practice,” assured the Lalpcntcr.
“On-the-job practicing. For years, now.’

That parallel occurs to us while listening to
a local ducling his not-so-new keyer, a labor-
saving (?) device meant to improve c.w. trans-
mission. He once had a decent bug fist. His
spacing is totally shot now, and if he gets
through a short phrase without flubs he’s
flushed with satisfaction. Doesn’t apologize for
weird code anymore, just keeps saying KEY-
ER ACTING UP AGN. Not hs fault, you sec;
it’s the keyer’s.

This bit of buck-passing is part of our new
national pastime of turning human responsi-
bilities over to The Computer. Nobody nced
really feel at fault for errant magazine sub-
scriptions, way-off billings, impossible engi-
neering spees, ludicrous financial statements,
etc., anymore. “Sony ‘bout that—The Com-
puter, you know.” (Programmers? Shh-hh—
when they get organized later on and slow
down or strike . . .)

But we digress. WIDY- WIGTT, egged on by
WOBRD, WA9s THQ and VOL, comes up with
a handy gadget we can recommend (o the
keyer clique who have such a frightful time
sending their own calls right. Bud dubs it his
Turquoise Tail-ender, but we like to call it the
Gus Machinc. It’s an old gimmick (sce photo)
with revived application, especially in view of
current DX pile-up techniques and FCC tail-
ending regs.

*7862-B West Lawrence Ave., Chicago, Ill, 60656

This little operating aid clips right across
one’s key. A gentle rub of the stylus zips out
DE W9DY at any speed, and we mean any
speed. Good clean, faultless fist, Loo, and some
old Lake Eric swing can be built in if desired.
Why not rig up onc for Ficld Day—CQ FD
DE WXXXX K-—and turn your club’s phone
men into the snappiest c.w. ops in town?

* k%

What:

Many DX hounds are necaring the home
stretech in hot pursuit of ARRL’s new Five-
Band DX Century Club award, so this month
we'll check DX prospects on 3.5 through 7.3
MHz. As expected, old 75/80 is the toughest
nut to crack. Figures in parentheses represent
kiloHertzes above the low band edge, and
(lillglts outside parens stand for GMT whole

ours.

8 c.W, comes across for Ws 1BGD/2 ISWX 4YOK
7BE, Ks 1UHY 8DHT, WAs IFHU 2DQE 2FOR
and SMCQ with such items as CO2s DR (5) 3, QR (9)
5, CR6s AI (10) 5, EI (25) 3, CTs ILN 1VS 0, 24T,
fourteen DJ-DXK- DL:, DJSSI,LX (4) 21, DMs 2ATD
;51{ 4-5, 2AUO 2BJD 6, 2CIM (4) 4, 3TMA (1) 3, 4Z2L,
s 4BK 3, 5BH 9J (4) 22, ET3USA (5), eleven French-
37 G-m GCs 2FMV 2LU 7, 3IEW 6, GI3s GAL

(7) 8, NZ7Z OLJ OQR SKII (8) 6 GMs 3PFQ 3TCW
5AHS (1) 1, GW3s FSP 3, ITZ 7, JI (18) 4, NJW 2,
WVG (8) 23, HAs 3GF 4, 4KYB (1) 5, 5HAL SKDQ 4,
SKFZ (2) 2, 7TLU 8KUX, HB9s DX 5 KB 3, HISPC
(10) 9, HK4\LE (26) 6-8, HL9s KB I\Q (12) 11, TT 12,
HPl\HG (27) 4, Its IZ (10), PIS (27) 6 JAIJ\\I I\s
4PHY/YV5 (35) 6-7, SKFT/KP4, KH6DQ (30) 10, KL7IR
(8) 7, KP4U W, KRﬁFL 12, KV4s AM FZ 6, KW6EJ (2)
10, LAs 104 (20) 4, 3LC (32) 6, 3XI (2) 23, 6U (30) 5,
OA{PF (3) 4, OD5SLX () 3, OE2T 0 (1) 23, OHs 1AD
(2) 2, 2AC ®) 4, 2BW 5VQ (30) 6, twenty-seven OXLs,
0N4s IIC (19) 6, XG 6, OX3s NN (12) 2, WX (10) 23,
OYs IR 2H (24) 23, 5NS 6FFRA, OZs 1LO 6, 1\ 5, 2L\
(34) 6, 4I'A (38) 7, TYY, PAQS BW (22) 9, LOU 2, PJs
2CC (20) 2-3, 2VD (16) 3, 3CE (8) 2-3, 7JC (5 23,
7VL (2) 2, 8iA (25) 6-8, SK6s AB 6 CF SMs 4CIM

4DJE tCUN 6AEK 7DBN 7EVE/6 OCRC SPs 2ART
3AKR (1) 4, 3CQP 3PL (7) 1, 6AEW 9D (4) 5, TA2E
(28) 2-3, UAGs KZB (1) 13, KZD (8) 13, UBSs CV (20)

KDS (2) 2, UC2s AR (9) 2, KSB WP (8) 4, UG6AD
(10) 4, UHBAE (8) 3-4, UI8s FF KAA KB4, UJShAA

W9DY’s Gus Machine, the Turquoise Tail-ender, is formed on a strip of copper-clad circuit board. Spaces are

etched out leaving one continuous side. The rubbing stylus is a dulled tester lead. Wood track railings com-

plete the job. Bud’s is a plush heavy-duty model, but simpler usable versions can be whipped up quickly
from cardboard, tinfoil and glue.
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HK@TU, a collective DXpeditionary effort by Colombian and U. S. DX men, collected some 8000 QSOs from
Malpelo island over four hectic days in March. In these photos, from top left to right, we see (1) Almariante
Padilla, Colombian destroyer and DXpedition transport; (2) the Rock itself, one mile round peaking at 856
feet, jammed with unhospitable crabs, birds, etc.; (3) landing-craft riders precariously putting in near a
bamboo supplies hoist; (4) the single-sideband station on rockside; (5) HK3RQ resting at Cali after sustaining

UOSPK, UP2s KXBA (1) 3, KBI KNP (l) 3, UR2EK,
UQ2AN 8) 4, UTSKDP, UY5XO0 (1) §, a dozen \I\s,
VPs 2KK (1) 4 2)MJ 2MIK (8) 23, 2MO 7BG 3, TN A (30)
5-9, 9GG, VQsCI’ (6) 2, VR2DL (5) 12, VS6AA (3) 13,
WOCXF,KL7 (2) 9, WB2NCS/VP9 5, XEs 1AAC 2AAG
(35) 6, 2JS, QGEN (30) 4, OGJR (3) 2, YA2HWI d,
YOs 3SF (1) 5, 7VJ 9APJ 8) 3, YUIBCD, YVs 10B
(36) 4, 40Y 7, 5ANT, ZB2WJ, ZD8Z, ZLs 1AYG 2PS,
ZS5 1A (20) 4, 3AW (2) 4, SQU 6FN (17) 5, 6FW (17) 4,
6KO (18) 4, 4X4s MR WN (12) 2, SR8BB (27) 6, 6YSSR
(5) 2, 8R1J, 9GIIIM (5) 2 9H15 AX (20) 23, BL 23,
9325 MX (5) 2 and VB (2)

'zs phone, mostly just bolo“ the Yank suballocation,

treats WAs 8MCQ 9SQY, tuner P. Kilroy and clubs
press reporters to an earful of CM 2D)C, CN8AVW,
CO2DC, CT2s AP AT 2, DJs 8QQ 8TQ OSR, DK2BK,
PL8s k7 XO 6, EAsE\ EL8s D J, EPs 2BQ 0, 3AM,
F9UC/FC, FG7XX 3, FY7YM 5 Gs 3NNT 7, 3PFZ 7,
3VXY 6, 8CO, HBGLL, HBOWG, HCOBY/HRI, Hls
7VDC 8XRM, HKs 3ATS 3BAS 5ACI, HPLIC, HUILP 5,
HP1JC, IITAE, KC4URP, KP4CL, KViI'Z 8 KW6EJ
10, KZSWII, LAs 1WL 2YE 5KG, LX1s BW RC, MP4s
BEC 22, TAF 22, OA40S, ODSs BA 2, EJ, OH: 4FD
ANC 21, OK3BU, ON4UN 6, OX3WX, OYs IX 40OV 7S
9IE QL\ OZs IIF SKF 20, PJ7JC 3, SM3(\I SP5CL,
TF3EA, 'TG9EP 6, TIs INA 8- 9, 8WPE, UAs IFD
2KBD, UISLM 22-23. VESRCS. VKIF\V, VOl I'B FG
I'X, VPs 244 4, 9BIX 22, W6CXT,/KL7, WA3IIXR/YVS,
WB2NCS/VP9 6-7, XEs ICE 5, 1KB 8 1WS 3ATF ¢4,
3EB, YNIGLB 9, YUs 2REC 30V, YVs 30R 7\\'1"
SBBQ 5SW 7AV, ZBZBQ 1-2, ZD8s HL 4- 5. Z, ZF1GC 5,
ZL3ABJ/c, 3A0s CU 21, ER, 4X4s BL GV UF, 4Z4DV,
S5AITY, 6YS5CC 4-5, 8R1G 8 and 9Y4MM 4, just ubout
all on single-sideband.

4 c.Ww. is a_joy to Ws 1ARR IBGD/2 3HNK 3KNG

4YOK 7BE 8YGR, Ks 8DIHT 9SRR/2 9YRA
OGVA, WAs 1IFHU 2FOR 580X 7BOA 8MCQ, WB4GTI
and VE3GHO thunks to A2CAU 4. CE3s ADG (19) 6,
NL (4) 3, CM2s CL KW (12) 1, COs 2BB 2DR 9, 2IIS
2PY 3CS 5-6, 3DC, CR6s AI (5) 22, GO (1) 3, EI (20)

86

4, CTs IMO 7, 2AT 10, 2BO 0, DM« 2ADC (10) 4, 3BE
(10) 4, 4WL 17 4YEL (26) 20, DUIZAW, EAs l\]\ 17,
2CL 2DT 0, 4DK 4IS 8FJ (30) 9, EISBIR (4) 1, EL2s
B 22, ¥, ET30sA, FGTs TLFST (1) 1, XX (23) 23,
FPQDI\I (7) 2, G3\JI‘8R1 (30) 2, GC3EML (5) 21,
19) 2, GISOQR GMs 2HCZ 7, 3JAA (3) 0,
5AHS 7, GW35 ITZ 6, LEW (4) 22, HAs 1KSA 3KNA
4, 4KYB (8) 5, 5HA (21) 3, 5KDQ (6) 23, 5KIIC 8UD
4, 8VM (9) 5, 9KOB ODD (23) 6, HB9s AW KB MD
RX UB, HIs 7JMP (10) 4, 7JQP (15) 2, 8IBC (18) 1,
80AT (27) 13. 8RV (2) 23, HKs 3BLX U (20) 3, 3RQ 5,
4ALE 4EX, HL9KQ (7) 11, HPIXIIG 4, IT1s AGA (5)
1-2, EGW, JA~ INUT 6BJT 8DCM, JHICBI 22, K4PHY/
YV5, KC4URM 7, KH6- DQ GIIC GQW. KJ6C'T) (25) 6,
KP4UW, KV4rzZ, KW6EJ (26) 10-11, KZ5: BR (16) 3,
JQ (6) 2, KN 5, LAs 3LC' 3X (3) 1, 6U QAD, LUSDQ,
thirteen LZs, MP4BBA, OA4s DX 5, IIG (5) 4, KT 8,
PF, ODSLX 21-1, OEs 3KKA 5, 4SZW (21) 0, OHs
1AD 2AC (3) 3. 2PBD 5VQ (30) 6, ONs 4XG 511U
S5WL, OY6IIX, PA(O: ELS (26), STN (31), PJs 2(C
(20) 2, 3CE 6AA (15) 3-4, 7JC 2, 7VD 5, 8\A, PYy
2NE (5) 23. 4AKYV 0, 7PO 0, 7AUU (23) 2, 7AVS 7TAWE
OEP, PZIDE (50) 9. SK6CF. SL3ZV 8, TA2s E 4. EM
(1), TF3TF 5, TGs 9CD (3) 5, OAA, TIs 2AB (20) 23,
8LAJ 5, UAs IKLED (4) of Franz Josef Land, 2DS (15)
5. 2EC (1) 23. 9CM 23, AIW QIKAE. UBSs KCN (23) 0,
KDS (5) 2, MZ 4, VY (27) 21, UC2AR (3) 21, UDGRJ 6,
UF6AU (19) 0, UN1AN 5, UOSs DN (8) 4, WT (4) 22,
UP2KBA (16) 6, UQ2s PM (3) 4, YA (14) 4, UR2s EJ
(14) 4, KAA 6, LO (0) 4, UTSs BL (9) 2, CZ (21) 4,
HD (31) 5, KDP (30) 4, KHS (23) 23, MD (11) 2,
UWws 9WL 21, BQ AIG, UYSs CW (4) 21, GB (20) 5,
XG (14) 4. VOIHII 23, VPs 2KIK (1) 4, 2LE (25) 3
2MIK (5) 23, 2MQ (2) 2, INQ, 8K[F (6) 5. \'QSCC
VR2DK (20), VS9I\ (18) 10, XEx 1AX 4, 1WS 2AY
(16) 3, 2JO 2JS (3) 2. OAK 8, OGEN 7, YAIID,
YNICW (20) 21, s 3RI" 5DA (27) 0. 6ANTI (3) 21,
6AW 7EL (23) 4, 8MC (12) 5, 9HO, YVs 10B 0, 4I'X
(10) 23, 4LY/2/3 (8) 1-2, 40V 5ANT 5CVE (6) 5, 6GV
(1) 2, 'ZB2BS (28) 21-22, ZDs5X (20) 0, 8Z, ZLs 1AMO
11, 2ANX 10, 3GQ 7, 4GA 7, ZSs 1A 3AW’ (3) 20, 5BE

QST for



leg injuries in landing; (6) the c.w. layout with W4VPD standing, W4DQS pumping and W@DX at ease;
(7) newsman-photog H. Hernandez (right) interviewing members during the undertaking; (8) on-scene DXpedi-
tioners K6JGS, HK3BSY, HK5ASF, W4DQS, a Colombian marine, and (top) HK3VA, W4VPD, HK5EV, an HK
sailor, WDDX and HK3BAS. ARRL President W@DX couldn’t miss this rumble, having helped put on the last
big Clipperton DX show in the early ‘50s. (Photos via W4YPD)

3, SDE (5) 5, 50V (5) 0, 6FN, 4X4s NMU 21 RH (4) 1
WN (10) 5, 4Z4Bh 10 23, SH3KJ (17) 0 6YSs GS 5
RA (2) 23, SR 22, 7P8AB, 7XO~\B (26) 21 8P6CF (18)
15, 8R1J (7) 23, 9GIHM (20) 6, 9H1s BA (5) 23, BL 0,
9J2VB (5) 2, 9QSBE (27) 9, 9¥4s NN (23) 1 and TR
(100) 4, plus loads of DL G F I1 OK OZ SM SP VK
and YU customers.

40 phone finds W8YGR, WASMCQ, monitor Kilroy
and club pubhcatxons accounting for AP2MR,
CM2DC 6, CO2DC 6, CR6s GA GE GT IV JJ LX YL
20, CTIMW 8, DMZ-\TD EAx 3JE 8EV 8FF 8FS, ELs
2BD 8J 0, EPs 2B 1, SAM 0, F9UC/FC 1, FG7}J\ 7,
Gs 2PU 3JOC, GC3LPY, HBAAG, HC2HM 6, HISRXM,
HK3AIS 6, HP1JC 6, HR3FJI (205) 2, HUlP IITAE
JAs 1EUV 2BAY 2BTV 2EKX 9BGX OJX, KP4CL
KRés FC JD KN, KV4FZ, KW6EJ (226) 10- ll LXIRG,
MP4s TAF 23-0, TCE 0A8BA, ODSs EJ,
OE1ZNC, OH@NI 7, OK3BP, OY5NS, PJ2CB, PX1PA
6-7, PYs 1CAD 25U 4BEC 5-6, 4ND 7ASW VI TVKZ
8VA SK6AB, SMEDFL/5 SVis AB CD, TI3FAV, UC2-
WA, UD6BR, UF6CR, VKs 2FU 3HW '30Z (265) 12-13,
3ZL'6CD, VP2s DC 7. KF, VSGDR XEIBR, YUIBCD
YVIBI, ZB2BS 1, ZD: D8Z, ZLs CG 3LE, ZS6PD,
4X4BL, SAITY, SH3KJ, SNZAAX 6W8DY 6YOA OH1-
1, 9J2VX, 9Y4s MM 1-3 and KR

Coming up for mspectxon shortly are other DX Ea -
grounds populated by (15 c.w.) Ws 1BGD/2 1
2LJF 3BBO 3HMR 3HNK 3KNG 4YOK 7BE 8BQV
8YGR, Ks 5MHG/6 5YUR 6TWT 9EUZ, WAs 1IFHU
1JKZ 1KEX 2APG 2DQE 2FOR 3GVP 3JRY 580X
7BOA 8VBY 8YXE, WBs 2DZZ 2RNL 2UOO 4IGL, WNs
9DRS 2FEL 2GMC 4LAL 7JOV 9WLF 9ZRV OWEP,
VE7BST, IIER; (15 phone) Ws 1BGD/2 2DY 2LJF
2VOZ 3HNK 4UF 4Y0k SBZK 8BQV 8YGR, Ks 1UHY
5YUR 6TWT, WAs IFHU 1IDP 2BHJ IMQI 9SQY
9TFM 9URY, WB2DZZ, P. leroy, B. Tindall ; (10 cw)
Ws 3HNK 4YOK 7BE 8BQV 8YGR, Ks 1H 3CU
3UXY 5YUR OGVA, WAs IFHU JKZ SATX 5PPZ
WB2s RNL UQO, I1ER; (10 phone) Ws 1EGM 2V0Z
3HNK 4UF 4YOK 50JZ 8BQV 8YGR, Ks 1HDO 5YUR,

June 1969

WAs IFHU 8MCQ 8YXE 9TFM, WB2DZZ; (160 c.w.)
Ws 1BB 2RAA, K8DHT, WAIFHU (20 c.w.) Ws 1ARR
IFK 3HNK 3KNG 4YOK 6EAY 7BE, Ks ILWI 1UHY
6TWT 8DHT, WAs 1IFHU 5PPZ 9SQY VE7BST: (20
phone) Ws IBGD/2 2VOZ 3HNK 4YOK 8YGR, Ks
IUHY 6TWT, WAs 1IFHU 1JMR 5PPZ 8YXE, 11CTL,
E7BST and tuner Kilroy. Conditions slacked off a bit
tlus spring—are we over the sunspot hill?

Where:

ASIA--KAQJS (WA5SVNE), QSL manager for club
station KA9MF, comments: “Since we QSL non-
contest QSOs 100 per cent we send out 300 to 400 cards
per month, This makes it impossible for us to send cards
direct. QSLs are shipped to listed QSL bureaus, State-
side and DX. However, on receipt of s.a.s.e. (self-
addressed stampud envelopes) second cards are mailed
direct. If you've worked KASMF and have not received
our QSL make sure you have Sas.e. on file with your
local QSL bureau.” ._.—-._ ‘V88DO is QRT for six
months on homeleave,” reports VS6AL. I have his log-
book and will be QSL manager for some four thousand
QS0s. Cards will be sent out via bureaus in the next
few weeks. S.a.e. plus International Reply Coupons
(IRCs) w11! obtain dlrect QSLs but the bureau route is
preferred.” Just received my JT1KAA card
after a 25-month wait,” cheers KIUHY, Mucl better
late than never!

FRICA- QSL tender W5QPX remarks, “In my own

experience I find that new rare-DX operators go
like a house afire for a year or two, then slowly drop
off to relative inactivity. Thereafter what few QSLs they
get can go via bureau. For example, CR6FW and
FG7XJ have been rather inactive for some time and no
longer really need my services as QSL manager. There-
fore henceforth please QSL these stations direct, not
through me.” W5QPX also reminds us that the primary
purpose of postage stamps is to indicate payment of
postage; higher QSL returns may result from avoiding
use of chauvinistic issues in international mails ., —.~. .
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West Coast DX Bulletin finds WASIIUP still trying to
coax log transcripts out of ex-7GICG, last heard from
en route Sierra Leone. The sume organ hints that
5Z4KS is a stamp fan who may go for propaganda-

style postage inappropriate eclsewhere ... _ While
your ARRL QSL Bureau handles QSLs for League
members and non-members without distinction, some

overseas burcaus are franchised on a members-only
basis. Geoff Watts's DX Ncws-Sheet states thut CRUs
BX CA DA DB DX FY GO IIL and IK want their
cards via a nonbureau address, Box 10408, Luanda,
Angola.

CEANIA—VE6AO notifies, “I have logs for VEB-

AJT/KB6, VRs 1P 2FR 5AE and SWIAE and
would like to close the books as soon as possible. Who
wants to make out QSLs on balmny sumuner evenings?
Fellows who neglect tu squly s.a.s.e. may still be
sweating out return cards. .S. stamps, by the way,
are n.g. in Canada and my nearest U.S. post office is
210 miles away.” George also tends XW8CS QSL chores
but not those of club station XW8CAL ._._. R §
handle ZL3ABJ/c QSLs for North America QSOs only,”
qualities W5RBO, “‘Others should write Bruce direct
with s.a.e. plus IRCs.” .—._. — “Effective immediately
VRIL QSLs are to be handled by W6NJU,"” confirms
the latter. “'I have all logs through November 3, 1968,
and will catch up on the backlog shortly.” -
VR6TC tells WIBGD/2 that IRCs are redecmable at
only a nickel each on Piteairn, u point to keep in mind
when QSLing Tom . —.—. _ West Coust DX Bulletin
hears that ex-VEKOWR collected seven sacks of Heard
isle mail on putting into Mauritius, also thut K6KA took
prompt care of s.a.s.c. receipts in QSLing his own Febru-
ary QSOs from FO8AA. Non-s.a.s.e. petitioners should
keep in touch with their local bureaus as usual.

UROPE -DLJYFS says April-May QSOs with PAIIF
E and OK2ZON can be confirmed through his station
at CMR Box 4488, APO, New York, N.Y., 09057 -
“] estimate that the pirate who bootlegged my call last
August worked some 600 stations,” writes 3.\2I.§M to
DLAIZ (WASPAE) ... — No QSL from SKOWL
without supplying at least three IRCs, specifies SM7CRW
. Northern California DX Club’s DXer affirms
that 9HIBL is another philatelist . —.—. _ International
Short Wave League’s .lonitor testifies thut Corsican
FC6ABP also signs F6ABP/FC when the mood strlkps
him . —.—. _ WABZJM pushes pasteboards for SM4CJY's
QSOs with W/K/VE/VO/XE stations, and SM4CJY does
the same for WASZJIM's European contacts ._.—.-—
OK3DT, at 26 confirnied, pleads for more answers to
QSLs sent to W/Ks in other states he needs for WAS.
This via WAIFHU.

EREABOUTS -OX5BE (W3BIN) observes from
I Thule, *‘Callbook addresses for XPls AA and AB
are okay but we like to get our OX35 cards direct
instead of through the MARS director. We alsu get
QSLs for the KG1 call formerly used by XPI1AA but
no cards are available to send out. Just received a new
bateh of XP1AA cards courtesy OXSBK, und my own
OXSBE blanks should arrive from the printer shortly.
XP1AA QSLs 100 per_cent in response to all received.”
e — DARC's DX-MB newsletter warns_that Bra-
zilians may pop out with PQ PR PS PT or PU prefixes
at any time, suffixes unchanged ._.-. — Long Island
DX Association’s DX Bulletin subscribers marvel at the
rapidity of IlIiQTUZgSLing for that springtime Malpelo

venture ., —..—.— ZPOAC Lus authorized me to QSL
for him only to thuse W/Ks who include s.a.s.e. with
their cards.” stresses KIHDO .-, -. — "I Thandle

HISXRM's QSLs for QSOs beginning February 1, 1969,""
says WA2RSX, dealing only with the s.a.s.e. types
..... _ VE3BS/VP9 promises thorongh QSLing for his
March contest work., “Will send them via bureaus. No
QSLs are required at my end unless direct mail is
desired, in which case send s.a.s.e. to VE3BS.” -
OH3UQ/W6 reminds us he's a resident alicn, not a
“visitor’’. Gee, visitor sounds a lot bLetter, somehow.
Your new Callbook now includes addresses for such re-
ciprocal-aperation authorizations, as well as several
pages of Extra Class switcheroos. For newer readers we
should also point out that our own QTH listings, when
stating ‘‘via RSGB”, “via HKARTS, etc., refer ab-
breviatedly to specifications appearing in the QSL
bureau directory found in the “I.A.R.U. News'' section
of each June and December QST ._._. — 'Elp! The
following italicized DXers scek suggestions toward run-
ning down QSLs from holdouts mentioned: W2CVII,
FA9s 10 VN 1957-'58, UF6és FB KPA 59,
VP5BL ’58, VQ24AB 59, ZPSHK '61, 4UILITU '67, 60IND
'63; W6EAY, ZD8J; KIHDO, CT3AS, ST2SA, THFCH,
VP2DAE, ZDS8JL; K¢IDV, EL2AD (Tuny), 9M2LO;
KSDHT, VP2VL; K8SYH, KH6GLY; WA6KGP, VQIB;
and W.A9SQY, HKOBMO. Maybe WASPPZ can help.
Larry writes, “I'm willing to try to provide info on
QTHs to anyone sending s.a.s.e. as I have an extensive
library of directories. No pre-'67 inquiries, please.”
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.=+ =~ K6TWT, WAs 2BHJ 61EB and R. Murphy, 112
Pine St., Greenville, Ohio, 45331, volunteer to serve as
QSL 1:anagers for overseas DX ops in need of Stuteside
agencies QSLers of the Month"”, heartily

- commended in mail from ‘‘How's"” correspondents Ws

lb"\\'x 3INK 8IBX, Ks 1HDO 4T7TA 8DHT 8SYH,
) AQSQ_Y and F3VN/W2, turn out to be CPs 1HW 6IIB,
CR6s KV ML, CT2AR, EA9AQ, EP3AM, FP8AP, GC3-
U.JE, 'JHIBRI, KZ5JW, OAs 4ACF 9G, PJ8AA, SVQOs
WI WP, UA3UY, UP2KBA, VI2BRJ/VKY9, VPs 2MO
8KL 9N4A, XE2JS, YKIAA, YNI1AY, ZL20M, SH3JR,
6\W8BJ, 7TP8AR and 9HIBG, plus QSL aides W2SNDM,
Ks 8EHOU and 9GZK, each nominated for especially
snappy sheepskin shipment. Any quickies out your way
worth saluting here? ._._. — Let's see what the mail-
bag turns up in the line of individual recomnmendations
thgs trip, knqpmg in mind that each item is necessarily
neither “official’’, complete nor accurate. . . .

CRé6s BX CA DA DB DX FW FY GO HL IK (sce text
CT}AR, W. Wurker, Box 169, 1936th AFCS, APO, N‘evg
York, N.Y., 09406
EAS8GI, Box 860, Tenerife, Canary Islands
Fs 5CZ 9FZ (via WB2QXX)
F\é7YR, P.0. Box 93, St. Laurent-du-Maroni, French
uiana
G3UHR/VO2, C. Noakes, P.0. Box 176, Labrador City,
%Iiwlfu%dlund,l’coanuda
s L. Zenti, P.O, Box 20, Asti, 14100, Ital
.}J’l“likklg %’06 9123, Ulur_} Bator, M.P.R. i
> .0. Box 107, Luxembourg, Luxemb
MP4BHK, Hox 14, Bahrain, Persiun Gulf &
MP4s TCQ TCR (via RSGB)
OK2BEN, P.0O. Box 50, Zdar, Czechoslovakia
OXSBE, RisLannen, CMR Box 1844, APO, New York,

Y., 090
PKI1BI, Box 31.5, Djakarta, Indonesia
PK8YAE, Udjang Tarwi, Radio Kabupaten, Bandung,
Indonesia
PY2s PA PE (via W2GHK)
SMd4s CJY TN (via WASZJM; see text)
TA3s AB CC (W/K/VE/VOs via W5RBO)
TGATL, Box 115, Guatemala City, Guatemala
"Ijlng&\;’, I{{\ptleug 167, Cunuﬁo. C.R.
> R. Zakarevicius, Box 289, Kaunas, Li i
ViquL%’ g.S.S.I}{. , as, Lithuanian
> Berry Research, Box 287, Norfolk Is
VP2KC, Box 86, St. Kitts, W.I. Island
z;gl&% cL/'O' Qgrifulturé Dupt’.f C‘i:strile’s, St, Lucia, W.I,
5> US Navlae, Grand Turk, NPO , i
AFB, Fla., 32925 388, /o Tatrick
VP7NN, Box 1432, Nassau, Bahamas
VRI1O0, D. Appleton, 22 Maldon Rd., Goldhanger, Maldon,
Essex, Englund
VS6AD, Box 97, Hong Kong
VS6s Al BF (via HKARTS)
V}JZIVZ, M. Vasudavan, 10/1 Queens Rd., Bangalore 1,
ndiic
WAJ4PUC/HS (to WA4PUC)
WB2NCS/VP9 (via WASGFS)
XEINNR, Dr. M. Alfuni,
Mexico
YAIAR, U.S. Eng. Team, c/o U.S. Embassy, Kabul,
vBIS BE B, 1
S » Box 8, Bandung, Indonesia
YV2NY, Box 187, San Cristobal, Venezuela
ZC4s AK TK (via W.A2CMY)
ZD7DI, P 0. Bux 8, St. Helena (or viaRSGB)
ZL3ABJ/c (W/IX/VE/VOs via W5RBO)
ZP9AC (W/Ks via K1IIDO)
4W3BS, I', Koller, Bremgertenstrusze 70, 8953 Dietikon,
Switzerland
4Z4FH, Box 16108, Tel-Aviv, Isracl
5163?5{, c/o U.S. Embassy, AID, APO, New York, N.Y.,
)

SWIAD, D. Swift, P.O. Box 63, Apia, Westel

SZ4KS, Boux 488, Kitale, Kenya pia estern Samoa
601MT, Box 61, Mogascio, Somalia

9J2IN (W/K/VE/VOs via WSRBO)

CX2CO (via W2GHK) TGIGF (via 1ML
DJ7RU/YBP (via DJ10OJ) VE3BS/VP9 (see tc)xt)
DLAFS’ (to WSINMZ) VP2KK (via W3EVW)
EASFD (via WA2CMYV) VRIL (via W6NJU)
EL2BI (via W3HNK) VRIQ (via ZL2AFZ)
FOFY /FC (to DLTBY) VS6DO (sce text)
FPRW/FC (via K1IMP) VU2BX (via WA2CMV)
FG7XJ (scc text) WSIMZ/LX (to WBIMZ)
GC3UML (to G3UML) YUTLDB (to Ok2DB)
GD3VNQ (to G3VNQ) YV7BI (via WB2CGE)
HS3RB (via DLTFT) ZB2VF (via G3VCN)
ISILIO (via WA2CMYV) 3APEJ (to DKIKH)
JAGBEE (via W3HNK) 3V8AD (via DLIDA)
KA9MF (see text) 5A1TN (via DL8OA)
KG6SM (via W2CTN) SL2BA (to EL2BJ)
LG5LG (via LA4YF) 5Z4KL/5X5 (to 524KL)
OA4DX (to W4TKN) 9HIBN (via W2CTN)
OE2ZON (to W8IMZ) 9M2RH (via MARTS)

QST for

Box 349, Veracruz, Ver.,



PA9lF (see text) 9QSLC (to ONSPQ)
TF2WLM (to K4SAK) 9Y4LSG (to K8LEG)

You're indebted to Ws 1BGD/2 ICW 1SWX 3KNG
40RK 4YOK 9SKR, K8SYH, WAs 1FHU 2BHJ 3ATX
SPPZ, FVN/W2, KHGBZF, VE7TBST, Canadian DX
Association Long Skip (VE3HJ’), Columbus Amateur
Radio Association CARAscope (W8ZCQ), DARC’s DX-
MB (DL3RXK), DX News-Sheet (G. Watts, 62 Bellmore
Rd., Norwich, Nor. 72 T., England), Far East Auxiliary
Radio Lea,gue (M) News (KA2LL), Florida DX Club
DX Report (K4GRD), International Short Wave League
Monitor (A. Miller, 62 ‘'Warward Ln., Selly Oak, Birming-
ham 20, England), Japan DX Radio Club Bulletin
(JAIDM), Long Island DX Association DX Bulletin
(W2GKZ), Newark News Radio Club Bulletm (L. Waite,
39 Hannum St.,” Ballston Spa, N.Y., 12020), North
Eastern DX Association DX Bulletm (K1IMP), Northern
California DX Club DXer (Box 608, Menlo Park, Calif.,
94025), Southern California DX Club Builetin (WA6-
GLD), Utah DX Association Bulletin (K7DEQ),
VERON'’s DXpress (PA@s FX LOU TO VDV WWP)
and West Coast DX Bulletin (WA6AUD) for the pre-
ceding suggestions, Any similar scoop in your log to
help the boys along?

Whence:

HEREABOUTS—RSB (Bermuda) invites U.S. and
Canadian amateurs to frolic in its 1969 Bermuda
Amateur Radio Contest, a single-operator shindig, using
phone from 0001 GMT June 22nd to 0200 the 23rd, and
c.w. July 20th-21st, same times. W/K/VE/VOs give RS
or RST reports to VP9s, and the latter send RS or RST
plus parish names. Scoring for non-VP9s: Each Bermuda
station worked per band counts 3 points, this total to
be multiplied by the number of band-parishes con-
tacted (watch for these parish abbreviations on c.w.—
Dev., Geo., Nam., Pag., Pem., San., Smi,, Sou. and
War.). To be eligible for certificate awards of merit, plus
a grand trophy guaranteed to get you a tan, GMT-only
logs must be postmarked no later than August 15,
1969, and mailed to RSB Contest Committee, P.O. Box
275, Hamilton, Bermuda, together with a signed state-
ment that all rules and regulations have been observed.
VPIBY points out that this affair is No. 10 in the series
—have fun! ..._.- Northern Illinois DX Association,
host for the 17th annual W9-DXCC Dinner upcoming
September 20th, will fete the most active 1969 DXer in
the ninth call area at that shindig. Bring along your
QSLs confirming different any-mode countries captured
since the first of the year and see what happens ._._._
‘“There are about ten of us Americans active at Thule
air base,” calculates OX5BE (W3BIN), “including RCA,
Philco and Air Force personnel. I work for the Army
Engineers and will sign OX5BE at least until my present
contract is up in September. I operate mostly 20 c.w.
with an HT-40, a quarter-wave vertical and an NC-125.
OX5s AP and BA are active on s.s.b. The OX4 prefix is
used by Americans at Sondrestrom air base. XP1AA

the Thule base MARS station, has its own special call to
permit third-party traffic. XP1AB is similarly assigned
to Sondrestrom but is unused due to operator shortage
there. Of the Danish hams in this area OX3HM seems
most active with s.s.b. on_15 and 20 meters.” Bob also
signed DI4DC and DI4XC in Germany during the
'50s .. —.— F3VN/W2 races reciprocal neighbor F2YS/
W2 for sideband DXCC, the latter slightly in the
lead .—.—.—~ “This summer I'm joining the ground-
plane club on 80 meters,” announces W1BGD/2. ‘‘Hori-
zontals are great for S9 local reports but the vertical
boys have the edge on DX. 5B-DXCC sure put the
3.5-MHz2, bug into many a 20-meter man’s ear!”
wme—mo~ W3KNG admits, ‘“Though mainly a builder,
the bad influence of local DX men has me trying the
stuff. With a simple end-fed wire I find myself at the
bottom of each pile-up.’” Jim sneaks through for good-
ies, though ._._.._ WIBB and fellow 160-meter buffs
thank HKQTU and VP2KK for 28 and 52 top-band
contacts respectively. The properly-equipped DXpedition
includes 1.8-MHz. provisions nowadays . — . — . — Southern
California DX Club announces Jan. 31 and Feb. 1, 1970,
as dates for the next joint SCDXC-NCDXC meeting
and West Coast DX Convention, WAS6GLD _suggests
early inquiry to chairman W6AOA ._._. - HISXRM
(WAQPNZI) tells WA2RSX he’s readying a pair of. 813s
to go with his HX-20, HR-20 and quad. “Don’t need
much power on 10 and 15, though.” N8CKB
says W7PUL has accumulated lots of 7- MHz. states with
a four-watt 6L6 rig ._._ VP5NF’s new operator is
K4FTN, according to W8IBX/2 and John intends much
20-meter s.s.b. activity from the Navy’'s Grand Turk
layout ., KIIMP has North Eastern DX Associa-
tion’s DX Bulletin rolling again after completing his
military stint . _._._ Watch the low c.w. edges of 40
and 80 for KV4I'Z's sudden trips to rarish Caribbean
points, 160 as well, KV4AM also gets around adroitly.
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_ to South Africa later this year.”

VQ8CC and W4BPD.

OCEANIA—ZL3ABJ/0 may continue active till next
month from the Chathams on 10, 15 and 20 meters,
according to WSRBO ._._.- “‘Canadian DXpedition
South Pacific is awartmg favorable transportation condi-
tions in that region,” advises VE6AO in behalf of VE6-
AJT & Co. “Travel is not permitted between certain
points during the hurricane season. This is specifically
mentioned as a condition in granting licenses to operate
from ZM7 ZK1 FO8M and other areas.” George expects
Don to have thmgs going again about now ._._.-
YJ8RG has a new New Hebrides helper in YJ8JM of
near-by Santo ._._. — “It is true that niost Indonesm.
operation at present is from the Djakarta YB® locale,”

notes VE7IR, “but YBls AB and AK in Bogor and
Bandung are on 20 and 15 meters, YB2AJ in Semarang
is on 20, and a YB6 is coming on soon from north
Sumatra. I expect to visit YB- land again prior to going
acific point-
ers courtesy club newshawks: VR1O (G3NRA) opens a
two-year Tarawa tour with a KW-2000A and rhombic
on 10, 15 and 20 meters, 160 to follow. Ex-ZL1AI signs
VR1Q near by....S5WIAP is a joint effort by 5§Wls
AA AD AR AS and AV around 14,225 kHz. at 0500~
0700 GMT. 5W1AD, also active on his own, is ZL1AAP’s
son. . . . VK9LB expects to be hitting 14-MHz, s.s.b.
from Norfolk isle through ’69. . . . VK2BFI likes a ven-
ture to Ball’'s Pyramid, a speck near Lord Howe isle.
... WIEXE, K6KA and others try to help CR8AI cut
thick QRM near 14,245 kHz. at 1400 GMT. ... 9V10I
is all set for his YB-land lark. ... A new staffer has
Kure’s KH6EDY back on 20 sideband albeit hesitantly.
... KR8 DK DL DU and EA are among Okinawa
nationals busy on 10, 15 and 20 c.w.

FRICA—VQS8CCR. worked G3XAQ, heard W1BB and
KV4FZ on 160 meters during the Rodriguez romp of
A 50-ft.-high 270-ft.-long wire
helped at the Indian Ocean end. Blenheim, Geyser,
Desroches, Chagos, Aldabra, Agalega, Farghar and other
DXotic nifties are mentioned as early Gus possibilities,
W4BPD joining forces with VQIB in the VQ8-9 and FR7
bailiwick .~._.. WA4ATX says 5A4TY gets a kick
surprising guys on 28-MHz. s.s.b. and c.w. with his
SB-101 and 12-element log-periodic .—.-.— W9SCD
hears of a real Biafran station, clandestine SN2XX
supposedly operated by a European mercy worker
African oddments via the clubs press: 5T5AD
should be back at it this month after French leave,
aided by XYL 5T5YL on several bands. ... CRS5SP
starts a six-month vacation away from Sao Thome.

5Z4KL signed 5Z4KL/5X5 on three bands at the
Rast African Safari Rally in early April with an NCX-5
and dipoles. 9J2N'W also heads for Uganda where 5X5
tickets are hard to come by. . 9G1GO tries his luck
at ZD3D on_occasion, 15 s.s.b. preferred « .. A worthy
SCDXC project is the procurement of a c.w. transceiver
for gear-shy Mauritius Amateur Radio Society.

SIA—Hong Kong Amateur Radio Transmitting So-

ciety’s Newsletter welcomes newly active VS6s AI
and BF, the former with a high quad on c.w., the latter
with a ‘Heath rig and 14-AVQ. Among other VS6s, BE
enjoys a 32S-1 and 75A-3B combo, BS practices his
Japanese with a new tower, DR has 241  countries in
nine months on the air, and AL tries 15 and 20 again
after a TVI bout . WI1ARR finds MP4BBA re-
turning to Wales after a long RATF stint in Bahrain
W6EAY must have some sort of record, work-
ing his first YL, UAQ)KCA’S Anna, since gettmg his
ticket 40 years_ago. ‘‘Never did much local or national
work, always DX,” explains Eric. W6EAY also relays
Wrnngel islander UAQKIP s plea for Ga., Wyo. and R.I.
QSOs to clean up his WAS around 14, 005 kHz at 0300
GMT daily, and K1LW] says JA4XW, 14,040 kHz. around
1200 GMT seeks S. Dak. and W.Va. for .the same reason
—.—.— “T've been active with c.w. and s.s.b. on 10,
15 and 20 lately,” pens VU2VZ, ‘“working quite a few
W/Ks Watch for me daily near 21,300 kHz. at 1430-1530
KA7CS (WITNZ) with XYL K7BGS
saxls from Japan for Guam abroad trihulled Chamaru
hoping to hit ZL-land by Christmas. An SB-34, DX-100
and FL-100 will go along .—._.- K4JC hears that
VU2DK expects to sign a VU4 call next month or next
e FIU works mobile-to-mobile sideband with
YAIDAN on 14,204 kHz., an SB-101 and Hustler in
Tlip’s vehicle, a 350 and Lancer-1000 at the far end
WIEII, formerly KZ5TC, FIFT and HISXTF,
heads “for Vretnam ‘“Really enJoyed working the gang
from the C.Z. on 20 a.nd will be sorry to be QRT for
the next year or so,” regrets Tim ._.—.. Asian ad-
denda via literature of aforementioned clubs, groups and
individuals: MP4TCR issues 5B-DXCC credits on 10
through 75 meters with his 32S-1, HA-14, RA-117, quad
and assorted dlpoles. . ... WA4PUC/HS gave Thailand to
many a sidewinder in "March under special FCC okay.

. VS6AA hopes to sign a 9M6 call this month or
next, while. VS6DR and associates consider a go at
Spratly or Minerva, isles not too far from Hong Kong.
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“1 find 21 MHa,
l{h\a. ' opines AP2AR

UROPE—-WER (.,Wnrked Furopean Regions) is aun

ambitious certification offered by SMSWI und col-
leagues based on working stitions in 500 ureas of 2
countries, 1000 arens of 40 r-ounrrif.'S. ete, Zip xa.e, with
three 1RCs tn Harry if you're i keen U collector
....... Morokulia, a fancitul tunland on the common
horder of Sweden and Norway, was the site oi April
operation by SMs 5CZY 5EAC 5KFC TCRW und 7DQC
us SKOWL. Around the sume time (38 NMR and
UDML put GC3UML on the air srom Guernsey with u
TR-4, quad and sowe inverted Vees . _ . . _ Fs 3KT
SYY and ONSFD collaborate an occasional  maultiband
Andorra DXeursions, while 1ls BNM KUP uand ZL
drop in on such places as the isle of Klba where they
sigmed 1175, in April . . -, ~ Czechoslovakia's Clentral
Radio Club, in a ailing to K3CUI, indicates that this
vear's OK DX Contest will come off as scheduled on
the second Snnday in November ... ... . International
Amateur Radio Cluh's Newsletter No. 11 is un hnpres-
sive 24-page production chock full of DX rtidhits and

more exeiting than 14 MHz, these

photos. another bhig wsignal from the $1NMITU  wang
et == Continental romnment culled from club peri-
odicais: The OH2AM comhine uay try the Alands

aguin next month, . , ., HBYI'L and WIPRI plan a

two- \nnl\ Caypsiea eaper in July us_Os CH wud RW,
. 12170, gunning jor c.ow, DXCC on 40 and X0
with hnmﬂspun 50-watter and long-wire, intends to
trv s.s.b. ere long. . Newcomer (VH2BI'Y radiates
40 and 15 cow. after a 10.000-eard s.w.l. career, . . . L8
BNT and HL publish a comprehensive Trieste DX
Club News. . . . Seajand, anyone? It's a bit of rock,
conerete and steel a few miles off England ruled by a
rugged individual named Bates who issues his own
passports as prince of the realm,

\OUTH AMERICA—-LCRA anoounces this year's
L) all-mode  Independence of Colombia DN Contest
slated to run from 0001 GMT .uly 19th to 2359 the
20th oun 10 throngh 80 tueters. North American sta-
tions earn three points per HK rontact, I point per
non-HIL contact, and for tinal scove ultiply contact-
point total hy the sum of HK eull arcas und bhand-
countries  worked (no crassmode allowed), Trade the
usal RS- or RSTO001, RSTOM2, ete., serials, logs, o
separate sheet for each band An(l modo o 1o Colom-
bia Independence Contest, ¢/o LORA, Box 584, Bogota,

C'olombin, for arrival no later than \optnmhor 30, 1969,
to be cligible for trophy and certificate awards. Yon
cun puncture those summer DX doldrums with this

one—good tishin®! OEF—|

ARRI QSL Bureau

The function of the ARRL QSL Bureau System is to
facilitate delivery to amateurs in the United States, its
possessions and Canada of those QSL cards which arrive
from amateur stations in other parws of the world, All you
lave to do is send your QSL manager (see list below) a
stamped self-addressed envelope about 444 by Y44 inches in
size, with your name and address in the usual place on the
front of the envelope and vour call printed in capital lettors
in the upper left-hand corner.

(ards for stations in the United States and Canada
should be sent to the proper call area bureau listed below.
W1, K1, WAL, WNIt— Hampden County Radio Asso~

rintion, Box 216 Forest Park Station, Springticld,

Massachusetts 01108,

W2, K2, WA2, WB2, WN2 -~ North Jersev DX Assn,,

P.0. Box 505 Ridgewood, New Jersey 07451,

W3, K3, WA3, WN3 — Jesse Bicberman, W3KT, RD [,

Valley Hill Rd., Malvern, Pennsylvania 19355.

W4, Ki— H. L. Parrish, K:IXF, RFD 5, Box 804,

Hickory, North Carolina 28601,

WA4, WB4, WNit— . R. Baker, W4LR, 1402 Orange

St., Meclbourne Beach, Ilorida 32951.

W5, K5, WA5, WN5 — Hurley O, Saxon, K5QVH, P.0.

Box 9915, k1 Paso, “I'exas 79989.

W6, K6, WAG, WB6, WN& — San Diego DX Club, Box

6029, San Diego, Culiforuis 92106.

W7. K7, WA7, WN7 — Willamette Valley DX Club, Ine.,

P.0. Box 555, Portland, Oregon Y7207,

Wwg, K8, WAS, WN8— Panl R. Hubbard, WASCXY, 921

Market St., Zanesville, Ohio 43701,

W, K9, WA9, WN9 — Ray P. Birren, W9MSG, Box 519,

Klmhurst, Hlinois 60126,

W, 156, WAS, WN@— Alva Smith, WEDMA, 238 East

Main Sb Caledonia, Minnesota 55921,

KP4 — -\hcm Rodriquez, KP4CL, P.O. Box 1061, San

Juan, P.R. 00402,

K75 — tiloria M, Spears, KZ5GS, Box 407, Balboa, Canal
ne.
I\I/I(E}S WH6 — John H. Oka, KH6DQ, P.O. Box 101, Alea,

Oahu, Hawaii 96701.

KL7, WL7 — Alaska QSL Bureau, Star Route C, Wasilla,
Alaska 99GR7,

VE1 — L. J. Fader, VE1FQ, P.O. Box fi63, Halifax, N.S.

VE2 - John Ravenscroft, VE2NV, 353 Thorncrost Ave.,

Mnntroal 780, Quehec.
VE3 — R. H. Buckley,

view, Untario.

VE4 — D. K. MecVittie, VE40X, 647 Academy Road,

VWinnipeg ¥, Manitoba.

VES!— A. Lloyd Jones. VESJI, 2328 Grant Rd., Regina,

Saskatchewan. _

VE6 — Karel Tettelaar, VE6AAYV, Sub. P.O. 55, N. Ed-
monton, Alberta. , .
VE7 — 1. R. Hough, VETHR, 1291 Simon Road, Vietoria,

British Columbia.
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VE3UW, 20 Almont Road, Down-

VE8 — (ieorge T. Kondo, VE8 ARRL QSL Burcau of
Department of Transport, Norman Wells, N.W.T.

VO1 — Ernest Ash, VO1A4, P.0. Box &, $t. John's, Newf.

\'QQ-("§nu.~w Bay Amateur Radio (.‘lub, P.O. Box 232
Cinose Bay, Labrador.

SWL — Leroy Waite, 39 Hannum &t.
York 12020.
{ These bureaus prefer 5 X

velopes.

Concerning Motorola plastic-cased JFKTs, we
have learned recently that the MPF103 through
MDPF107 types have been assigned new numbers,
though their physical and electrical characteristics
remain unchanged. The MPF102, for the present
ut least, carries its old number. The 1.h.f. FETs,
MPF106 and 107 are now broken down into three
types, each with a different value of transconduc-
tance. llere are the new nurbers which Motorola
has registered:

, Ballston Spa, New

8 inch or #50 manila en-

iNd No. New No.
MPF103 2N5457
MPF104 2N5458
MPF105 2N 5459

MPF106, MPF107 2N5484, 2N 5485, 2N5486
Indications are that the prices for the new types are
the sawe as for the MPF-type units. — WICER

Remember Fxpedition Kon-Tiki bhack in 19479
The c¢rew for the vovage was headed up by Thor
tleyerdahl, a Norwegian ethnologist. Now, 22 years
later, Heyerdahl is organizing another expedition,
this time to eross the Atlantic in a reed boat. The
purpose is to fry und prove the possibility that the
ancient Egyptians made a similar voyage from the
O1d World to Central and South America.

Heyerdahl is applying for the uld Kon-Tiki radio
call, LI2B, for use on the amateur bands during the
expected 100- to 120-day voyage. The departure
date is scheduled for the middle of May. Listen for
W1AW bulletins and watch QST for information
on the project ax it progresses.

14 Kon-Tiki Communications — Well Done!”" QS?', De-
cember 1947, p. 69.
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Sunspot Numbers Grow

~yYcLE 20 isn’t shaping up to be the record-
buster that Cycle 19 was, but then, who
thought it would be? Not many, that's for sure.
Some of the experts began writing off this cycle
several months ago. A smoothed count of about
115 last October was said to he the top, and that
there had been a decline since. But those of us
keeping close watch on the bands from 50 to
432 MHz. are not willing to accepl that as
fact.

In the March column I misquoted the possi-
bility of a smoothed 200 count. What 1 should
have said was a daily count of 200, and in fact
there were muany days during March and April
when this did occur. It does appear we are headed
for a smoothed count of up to 130, possibly later
this summer.

This month we dispense with the usual format
and go directly to the operating news. Much has
been happening as you will read from the reports
of many contributors this month. My thanks to
you all.

Europe Heard on Aurora

Elsewhere in this column appears a stripchart
recording made during the February 2 aurora.
Previous reports of F-layer, backscatter and
aurora DX worked during the disturbed condi-
tions were reported in April aud May, but here
is the first report of transatlantic aurora DX.
The reception was by Mel Wilson, W2BOC,
well-known for his propagation observations in
the 30- to 50-MHzgz. region for more than three
decades. Mel says to his knowledge this is the
first recorded aurora reception of the BBC 41.5
MHz. t.v. in North America.

The stripchart shows the intensity of the BBC
channel 1 t.v. on chart ‘A’, and American and
Canadian t.v. channel 4 on chart ‘B’. Strong
auroral backscatter is apparent on channel 4
from 1840 GMT until the end of the stripchart
shown, about 0200 GMT, February 3. The re-
cording shows typical auroral signal behavior.
Since the time of reception was so late in the day,
the likelihood of /o retiection is remote. Mel sug-
gests the skip mechanism is associated with the
aurora and that the mechanism is a form of field-
aligned ducting at the height of the E-layer, 50
or 60 miles.

During the same time period, VE2AIO, near
Montreal, also received the British television
transmission on 41.5 MHz.

* Send reports and correspondence to Bill Smith K4AYO,
ARRL, 224 Main St., Newington, Conn. (6111.
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This is a March 20 ESSA photograph of the sun. The light
areas are the hotter portions of the lower solar atmos-
phere, called the chromosphere. The brighter portions
are called plages. They often have a close spatial rela-
tion to the spots. These regions did not produce any
activity commensurate with their size and magnetic
complexity until they had rotated over the sun's west
limb and were hidden from the earth. Then it apparently
flared and caused what is probably the most intense
radio burst ever seen from the sun, March 30, 0248 GMT.
Two and one-half hours later energetic electrons and
protons began reaching the earth,

OV S and Operating News

50-MHz. DX news this month is quite heavy. To
help compare your notes with those of our reporters,
1 list the reports in chronological order, beginning
in mid-March. All openings are Fa unless otherwise
noted.

March 20: X5AGI, Louisiana, worked XE1PY,
Mexico at 2026Z on F2 backscatter. W6ABN reports
the m.u.f. at 50 MHz. to the Caribbean and South
America, but no amateur signals. He did ¢opy the
ZK1AA beacon from 2045 to 21127.

March 21: KX6HXK, Marshall Islands, worked 7

Japanese stations between 1818 and 19157. Stateside
little was doing except K, reported by WASTTH,
Louisiana, to southwestern states.
“ March 22: KX6HK worked 10 Japanese stations,
1740 to 1840Z. K7HIX/KG6, Gram, contacted 16
JAs and a lone Australian, VK4ZAZ, between 1550
and 2340%Z. WB6U YG worked CX3AA and CX6BW,
Uruguay, and seven LUs, Argentina, 2000 to 23002,
W6ABN heard the South Americans. WA5S5TTH
reports E,, again to southwestern states.

March 23: This is the date of the major magnetic
storm. 50 MHz. came alive in the late afternoon
local time, early GMT (Z) March 24.
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Auraral/Bistatie Propagation
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Recerded by: W2BOC/WIDEL
Fabiuury 1969

Stripchart recording of auroral backscatter received ai W2BOC, February 2, 1969. Chart ‘A’ is the BBC t.v. channel

1 on 41.5 MHz. Note reception period from about 2130 to 2300 GMT, and the abrupt end of that reception. Chart

‘B’ is U.S. and Canadian channel 4, 67.25 MHz. Note the aurora reception begins at 1840 GMT and extends beyond
the end of the stripchart recording at 0200 GMT, February 3.

March 24: K4AYO worked LU3s DCA and EX
at 00207 and was heard by VP2MJ, TE. The open-
ing lasted three hours. VP2MJ, Montserrat, worked
South Americans, including OA4BR, Peru, at
0240%, TE.

During the sume time, K7BBO, Washington,
was working VE6, VE7 and KL7GLL at Sitka,
Alaska ou aurora. Dave worked Ws us far east as
Towa. In Michigan, WS8NOH and WSCVQ were
hearing Colorado to North Carolina on aurora. In
New Ikngiand, WAIDFL and WAIDPX worked
aurora signals from VE1l to Iowa. From South
Clarolina, WB4BVE noted signals from New Kng-
land to Illinois. YFE2AIO, (Quebec, luogged VE4AS,
Manitoba, \W5SFW, Texas, Colorado and Louisiana.
WA2ELD reported similar results.

Ar would be expected following a major magnetic
storm, 50 MIIz. opened for F-layer DX a few hours
later. KX6HK worked KH6ERQ at 15507, At
18557, backscatter began in the 17.S. with K5AGI
working VE7TXF. On regular F2, KIIGGHC copied
K5ACGI at 19307, KH6s NS, EQA and GHC worked
statexide from California to VK7, east to (Ttah and
south to Arizona, an reported by \WWATGFP, K77Z0K,
W6ABN and WB6UYG. Later in the evening, the
KIi6s worked 5W1AR, Samoa, KX6AH and K7-
HGI1/KG6. KXGHK reports working another dozen
JAs hetween 1900 and 2030Z. In addition to two
Hawaiian contacts, KTHIX /KG6 worked Australia.
In Alaska, KL7GLL heard his first F-layer DX of
Cyele 20, KHONS from 1955 to 20457, but couldn’t
make himself heard through the W6és.
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This white-light photograph of the sun shows several large
sunspot groups near the central meridian on March 20-21,
just before the major March 23 aurora. The large spots,
which are completely black, are surrounded by fuzzy-
looking portions called penumbra. The photo was taken
at the NASA/ESSA Carbarvon, Australia observatory.
Note in the propagation reports what happened on 50
MHz. during this storm.
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March 25: LUSDCA was heard in Australia by
VK2BFI. According to KH6GHC, the Australian
also logged LU3DCA on March 17. VK2BFI said
both times the signals exhibited auroral and flutter
characteristics. Perhaps this is similar to the recep-
tion of European t.v. as reported by W2BOC.

KX6HK worked three more JAs, ZL1AA, New
Zealand, and ZK1AA, Cook Islands. This is one of
the few actual contacts made with ZK1AA by any-
one.

50 MHz. was quiet from March 25 to 29, follow-
ing the end of the solar event.

March 30: KTHIX /KG6 logged JAs for two hours.
Stateside, W5WAX, W6ABN, WB6UYG,
WA6HXW and WB6UWY worked South Ameri-
cans and heard Wb5s, 6is and 7s on backscatter,
2045 to 2245Z. WOYDF logged ZK1AA at 2315Z.
ZK1AA was also heard at LUYMA. WASTTH
heard WA6HXW working LUGEADM at 20497, and
Texus to Arizona on backscatter.

March 31: Quiet stateside, but K7HIX/KG6
worked VK4ZAZ, KR6TAB, Okinawa, and
VEK6VYV in a roundtable, and VS6DR, Hong Kong.

April 1: Yixceptional backscatter began about
20007, \WASTTH worked VP2MJ, heard Culifornia,
Texas, Arizona, Florida and Kansus. At 22327,
WASTTH heard the KH6IKQF beacon on back-
scatter and a telephone call to Hawaii alerted
KHO6GHC. Both WASTTH and KS5AGI worked
KH6GHC in the thirty minutes before the Hawaiian
signals faded. WGABN heard and worked stations
from Florida to Missouri to Arizona on backscatter
until  2310Z4. VP20MJ worked K6MIO and
WB6UYG, and heard Texas and Louisiana, all on
backscatter. K4RNG and \WB4BND heard LUs
weakly at 2000Z, regular /2. XE1GLE heard the
ZKIAA beacon and what he believes was New
Zealand television above 51 MHz. around 2120Z.
KTHIX/KG6 worked VK47AZ.

April 2: WABHNXW worked CX9AJ and heard
other South American stations, 2085 to 21157.
This opening also observed by WG6ABN who says
signals were very wealk. K7THIX /KG6 again worked
VK4ZAZ.

Aprit 3: WASTTH noted South Americans on
TE at 0230Z. She and K5AGI worked OA4C and
CR3QG. K5AGI also worked OA4BR. At 1950%,
LU3KX unswered a K4AYO CQ, regular [,
WASTTH and K4AYO worked CX9AJ. W6ABN
and WAGHX likewise heard CX9AJ and several
LUs. VP2MJ had coutacts with W4GDS, Florida,
WHSEW, Texas, and K3GAU/KP4, Puerto Rico.
Monty heard stations as far west as W6ABN.
KX6HK worked JA2ZIIMO.

April 4: Outstanding backscatter began at 1755Z.
WASTTH and K5AGI wurked HISX DS, Dominican
Republic, and heard FKlorida, Georgia, ()kiahoma,
Texas und California. W6ABN and WA6HNXW
worked HISXDS. WB4KUN, Florida, worked
Oklahoma, Louisiana, (Georgia and Alabama, and
heard Californin, VP2MJ and HISXDS. Band
closed at 2200%, a 4-hour backscatter opening! in
the Pacific, KTHIN/KGG6 worked VEK4NG, VKGVV,
VKRZKA and KR6TAB.

April 5: Exceptionally good propagation on /%,
backscatter and to u lesser degree, on 7K. \WASTTII
and K4AYO noted weak TE to Chile at 0200Z.
K4AYO copied ZKI1AA from 0230 to 02587, K.
CE3QG heard at K4AYO working 7K to South
(‘arolina until 0315Z. At 1815Z, a backscatter and
F2 opening began at WASTTIH. Stations heard or
worked by Mary and K5AGI included CX9AJ,
CX3A4A, LU4DFN, HISXDS, VP2MJ, W5WAX
and K4AYO. WASTTH heard both ends of contacts
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between HISXDS and VP2MJ, and LU4DEFN and
VP2MJ. K4AYO worked VP2MJ on backscatter
from the Pacific at 1846Z while also hearing ZK1AA.
Other contacts included LUs and CX9AJ. W6ABN
and WAG6HXW heard South Americans, but signals
were not good. XE1PY worked ZK1AA at 2310%,
while the KHO6EQLE beacon was being copied in
Hong Kong. That beacon is beamed towards the
U.S. mainland. KTHIX/KG6 worked three VKs.

April 6: Weak TE to Sonth America heard at .
K4AYO, 0130Z. WA6HXW and WGABN heard
CE3QG on F2, and backscatter from W6s, 2000
to 2330%4. KXG6HK found conditions better in the
Pacitic. He worked five JAs, and K7THIX/KG6 bhad
another VK opening.

April 8: K20LS began a 2-week vacation on
Grand Cayman, signing ZF1AA. He reportedly
worked several South Americans and heard ZK1AA
from 1945 to 2225Z.

April 9: W4GDS, Florida worked CX9AJ at
2000Z during a 15 minute F2 opening. Bob also
worked ZF1AA on ionospheric scatter.

April 10: K4RNG, Florida, copied ZK1AA from
2200 to 2235Z, again no contact.

April 11: W6ABN copied LUYMA from 1944 to
2037Z4. WASTTH logged ZKI1AA from 2100 to
0030Z, sometimes well over 89. ZK1AA was like-
wise heaurd by XE1AAN.

April 12: WASTTH heard ZK1AA again at 0107
and until 0210Z. On this date, and April 11,
WASTTH heard ZK1AA for 41 hours! K4RNG,
K4AYO, WB4KUN and WB4BND, all Florida,
worked QA4C from 0145 to 02007. LU3BEX was
worked by K1AYO, 0230Z. These South American
contacts were on TE. ZK1AA was copied at K1AYO,
1915 to 19457, F.. XEII’Y again worked ZK1AA
at 2030 Z.

Apridl 17: WB4BND worked CX3AA and
LUBEADM, heard many other South Americans from
2145 to 23L0Z.

April 18: K4AYO worked CX9AJ at 0200%, TE.

April 19: ZK1AA-ZF1AA QS0, 2030Z, K20LS,
operating ZF1A4, had heard the ZKI1IAA beacon for
about 2 weeks.

Amid reports that ZK1AA's beacon was being
heard in many areas, but appearing the station
unworkable, we placed an overseas phone cull to
Stuart on April 12, He upparently was surprised to
learn that his signal was so widely heard.

Stuart is not available at the times the beacon is
wost likely to be heurd in the U.S., 2100 to 2300
GMT and 0100 to 0200 GMT. He said however,
he is present on weekends and that calling him plus
or minus 500 eycles of the heacon frequency may be
successful. The beacon is at a ditferent location than
his home station, so he can hear replies even while
the beacon is operating. Keep this in mind if the
beacon continues to be heard during the late spring
and into the sumimer months.

The reception of ZK1AA in the U.S. well after
nightfall is apparently on /*y and due to u short-
lived surge in the m.u.f. over that particular path
just before the darkness demise of the /' layer.

Literally dozens oi reports indicate reception of
the ZK1AA beacon, but that of HISXDS in the
Dominjcan  Republic is especially noteworthy.
Swany heard the beacon every day between March
I and April 16, except two. April 16 was the last
report 1 had from Swany at deadline, but it is
quite likely he coutinued to copy ZKI1AA on a
near-daily basis after April 16. The path is more
than 7,000 miles.

ZB2BO, on Gibraltar, bemoans no trans-Atlantic
openings, but says the ¥z and 7TE to Africa has
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ZLTAZR used this array of sixteen 6-element siot-fed
Yagis during his recording-breaking 144 MHz. moon-
bounce QSO with SM7BAE, March 4. The contact was
repeated on March 31. The phasing lines are made up of
numerous Y4-wave transformers and three adjustable
matching stubs. John says the s.w.r. is nearly 1:1. His trans-
mitter delivered 520 watts to this 96-element array.

been good. He and ZB2BC have regular contacts
with 7ZS3B, Southwest Africa, and Rhodesians
ZE1AN and ZE7JX. ZB2BO says /Z33E is inactive
due to antenna trouble. John also reports ({3JVL,
near Portsmouth, England, has copied the ZF1AZC
heacon on what was apparently 7TFE, but John didn’t
include the date. And he says that March 23 aurora
caused bighly disturbed conditions on March 24 and
25 to Afriea.

Before closing down VP2MJ on Montserrat in the
(*aribbean, Monty had these observations. He says it
ix quite un eye opener to operate 50 M1z, from the
C‘aribbean after being accustomed to six meters
in Canada where he signs VE3EVW. Under average
conditions the South American TE signals are much
like 10-meter signals except for the tHlutter. Monty
found it quite easy to work stations for more than
an hour on TE with consistent xignals. He says it
is unfortunate that so many South American stations
are unable to work c.w., having to depend upon
a.m., which is difficult to copy on 2 selective re-
ceiver because of the TE flutter. Monty shares our
feelings that it is likewise unfortunate more 50 Nz,
activity apparently can not be encouraged in the
(“aribbean.

We understand that ‘TG9JW may return to 50
MTMz. Perhaps a note to himm would indicate our
eagerness to have (uatemala once again on 6 meters.

Ken, KTHIX/KG6, writes trom (fuam that he
finds rany Japanese stations nctive on six, mostly
a.m. Ken suys 50.3 ix a very popular frequency,
but that the JAxs also operate around 52 M1z, to
work Australiau stations confined to that segment
of the band. Xen closed his letter saying, *‘time
now to tape some more JA (QSLs to the wall.”” He
knows how to hurt a guy!

Mary. WASTTH, wife of K5AGI, sent one of the
most detailed reports I've had the privilege of re-
ceiving. The meat of that report you've already
read. She calls herself an '“average housewife’’ —
and then goes on to mention having worked 49
states and 15 countries on 50 MHz. in the past
vear! She and John share a Swan 250, Swan kw.
amplifier and a 10-element Yagi at 70 feet.

The possessor of one of six meters finest signals,
W6ABN, has promised a look at that antenna. Stan
modestly says it is only a pair of 30-foot Y-element
Yagis vertically polarized and separated 34 feet.
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Between them he has an 1ll-element Yagi on a
49-foot hoom. Stan has found that the vertically
polarized array outperiorms the horizontal Yagi
on some long-haul paths.

NEI1PY 's potent signal emits from a kw. followed
by a pair of t-element Yagis, and OA4C's widely-
worked signal is 5 elements wide-spaced and 300
watts.

John, KHGGHC, says the KIH6FQF heacon
comes from an audio tape feeding the vox of a
SB-110. John says the transceiver has been operating
24 hours per day for more than 7 months without a
failure. The antenna is u 3-element Yagi pointed at
the 7.8, mainland.

Gary, W3ZGI, who became well-known during
his operation of club station W3KWII, has now
heen licensed as WGKJID. He promises much activity
on 50 and 432 MHz., and eyes moonbounce possi-
bilities on 144.

Bob (lnoper. exKV4FU, may now be found at
4007 North Pennsylvania; )klahoma City, Okla-
homa 73112, signing W5SKIIT.

In the 50-MHz. WAC list printed in the April
column, the calls \WABXA and W5SFW were in-
advertently omitted. Did I miss any others?

KH6BZF says he and KII6EEM should have
been included in the list of Hawaiian station active
on 50 MITz. KH6BZF, the awaiian SCM, has a
$B-110A, kw. amplifier and a 4-element Yagi.
KHGEEM, Hawaii’s V.h.f. PAM, runs a kw. and
a 6-element Yagi.

WB6UWY observes the constant appearance of
some calls in this column. Bud is right, they are the
ones who are active — and report their activity.
More reports from the western states, and especially
those in the 7th call area, would be most welcome.

144-MHz. activity is highlighted again this month
with news of two additional moonbounce (e.m.e.)
contacts. Tu prove their March 4 record-breaking
contact was repeatable, ZLI1AZR again worked
SM7TBAE on March 31. ‘The distance hetween these
gtations is slightly farther than previously reported.
Let the rvecord stand at 11,370 miles.

Two days later, ZLIAZR and KOMQS made the
first New Zeulund to Tnited States 144-MHz. con-
tact. That puth is 9,015 ruiles. KUOMQS said his
echoes were quite weak during the contact, but
that the signals from ZL1AZR were the best Dick
had received from him to date. WOLER, Minneup-~
olix, usitng a modest Yag array, also detected the
7ZL's e.m.e. signals as the moon was seiting on the
Minnesota horizon.

On April 13, KOMQS received full e¢alls from
ZL1AZR during a subsequent schedule, but was not
enough satisfied with the signal report reception to
claim another contact.

We also take note of an article iu the New Zeuland
Herald shortly after the initial New Zealand to
Sweden e.m.e. contact. The article heralded the
coutact as an outstanding accomplishment. Ama-
teur radio could use more of that kind of publicity.

‘I'here is at least one other Swedish station
interested in e.m.e. Sam, SM5DDX, south of Stock-
holm, writes he will soon be ready for schedules on
144 and 1296 Mz, {Te owns an antenna manufac-
turing firm so should have no problems in that area.
Anyone interested may write Sven Ilubermark,
SM5DDX ; Jaervagatan 2; 171-50 Solna, Sweden.

Aurora played a large role in 144-MIz. DX
during the last reporting period. ¢©n March 11,
W3BDP, Delaware, worked KIMTJ, Maine, und
WRIDU, Michigan, but March 23 was the date. A
preliminary report from WI1HDQ appeared last
month,
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K4GL says, ‘finally an aurora that reached into
South Carolina.” The visible aurora was reported
as far south as Alabama and Louisinna. K4GL
worked two new states, Delawuare and Indiana,
bringing his total to 33. Jack worked seven states
that night and apologizes to those he didn't work
before the aurora faded. He will, however, accept
schedules with anyone needing South (‘arolina.

W2CRS, New York, heard K4GL briefly, the
most southern station he has ever heard on aurora.
From the west, \V2CRS heard Minnesota's WORLI,
950 miles. All together, Doug logged 22 states during
the evening.

W3TFA, Maryland, heard 15 states from Mlaine
to Illinois, plus Onturio. Stan worked WOYYF in
tllinois. That was Stan’s 18th state worked with 25
watts input. Jack, WOYYF, also reported the
aurora. e worked K4GL for his state number 33 —
and then worked stations in Connecticut, New
York, New Jersey, Maryland, Delaware, Virginia,
West Virginia, Ohio, Michigaun and Oklahoma. His
antenna wus a Yagi leaning against the side of his
new home near Joliet!

From Massachusetts, WA1KOR worked K4QIF,
Virginia, (who hasn’t?) and heard K4MHS, North
(Clurolina. K4QIF suys he never heard stronger 144
aurora signals than on March 23. Rusty spent most
of the evening on 432, as reported later.

W1HDQ has some observations on the aurora.
Ed heard strong auroral buzz on signals with his
beamn in the southwest. He says be helieves the
aurora could have been worked on almost any beam
heading. Visually there was u concentration of red
glow all the way from southeast to southwest, and
another large red patch in the northeast. (ireen-
white streamers were everywhere, shooting right
up to the zenith. W1HDQ says W4HJZ's signal
from Raleigh, North Carolina was as loud as any
2.meter aurora signal he has ever heard from that
far south.

The season s first report of good tropo comes from
W@LER, near Minneapolis. On April 6 John worked,
among others, WADRL, Kansas; W50ORI, Okla-
homa, and WSGVE, Texas.

Rusty, XEIPY, in Mexico City says he will
accept meteor scatter schedules and is listening for
tropo into the United States. He has a 6231 driving
a kw. amplifier which will probably be completed
by the time you read this. Rusty’s antenna is a
28-element array of four 7-element Yagis.

In Hawaii, KH6EEM has kw. finals on 144, 220
and 432 feeding 56-element arrayvs on 144 and 220,
and 8% elements on 432, He also expects to have a
20-foot dish operational on 1296 MHz. soon.
KII6EEM is scheduling WB6KAP on 144, and per-
haps would accept other schedules.

WASTYF says he has poor luck getting stations
listed in the boxes to run schedules, and that he
hasn’t done much better on 3.980. Anyone want a
schedule with Ohio on 144 or 432? WASTYTF is
available.

And finally, don't forget the 144 MHz. E.~watch
frequency, 144.10. When conditions appear favor-
able, stations on the west and east coasts will
transmit the second 30 seconds of each minute.
Stations in the mid-west transmit the first 30
seconds. W5LO, New Mexico has a 24-hour beacon
on 144.10 aimed toward the northeast, and XE1PY,
Mezxico City has a 15-watt beacon, also on 144.10.
The antenna is a ground plane 112 feet in the air.

220-MHz. activity was bolstered by the March 23
aurora. K2DNR, New York, heard eight stations
from Ohio to Massachusetts. Sam brought his 220
standings to 13 worked by contacting K8AXU,
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Ohio, and W3UJG, Maryland. Sam's rig includes
100 watts und four 6-element Yagis at 55 feet —
and he wants schedules.

W2CRS also worked KX8AXU and heard W3UJG,
but the Narylander faded before a contact could
be made. The aurora peaked on 220 between 1900
and 1930 EST.

K4GL had to turn down schedule requests that
night from K2RTH and KSAXU. There is a
channel 13 repeater -4 miles froin Jack's location.
Can't blame a guy for being cautious. Jack will ac-
cept 220 schedules 0100 and 0800 KST.

From Chicago comes word of renewed int<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>