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As Good As Your Antenna,,
And the most trusted name in communi

cation antennas today is Mosley , 
. . your guarantee of quality.

Single & 
Multi-Band 
Beams

Mosley . . . Manufacturer of antennas for 
Amateur Radio, Citizens Band, military, 

industrial and commercial radio.VHF Gain 
Verticals

Dept. 179A

Mosley ... . Known and respected by the 
leaders: White House, U.S.A.F., 
N.A.S.A., Pan Am, M.I.T., 

and many more.

Mosley . . . Cordially inviting you to 
submit your antenna problem to our 

engineering staff for prompt evaluation 
and recommendations along with price 

quotations.

Illustrated here are examples of the 
many different Mosley Ham Radio An

tennas available.

Find out how Mosley can meet your 
specific antenna needs. See your 

Novice Beam nearest authorized Mosley dealer for 
-.-.^detailed information, or indicate 

fflwea of interest and write for free: 
•^Witerature.

infilò N'. Lindbergh Blvd., Bridgeton, Mo. 63042

Ä:
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It’s our first anniversary at 42° 06' 07" N and 88° 01'58" W.

So we decided to have a special, factory authorized

ANNlVERSARVSALE!
The anniversary sale is now going full blast at 
your favorite Hallicrafters' distributor. So come on,
join the party and help us celebrate. 
You can save 37% and 40% on two 
popular Hallicrafters' models during 
December.

Save $80 on the SR-46A Six Meter Transceiver 
complete with S-meterand mobile/basepower 
supply. Regularly $199.95. Now o 
Accessory HA-26 VFO and MR-40 Mounting 
Kit available at similar savings.

Save $i4b.'

SAVE $80!

See your favorite distributor NOW!
SALE ENDS JANUARY 1, 1969.

P.S. While you're there, check out the unequaled SR-400 and "simultaneous dual receive" HA-20. 

haf/icraffers €©o 

A Subsidiary of Northrop Corporation
600 Hicks Road, Rolling Meadows, Illinois 60008
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Every cjay, MARS brings servicemen 
home for a few minutes.

These brier reunions are made possible by 
dedicated amateur radio operators who donate their 

time and the use of their stations.
To all operators along the MARS nets — who 

are giving) even more of their time during 
thej holidays — Collins sends 

especially warm season’s greetings.

co i j j r
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Field engineers who are 
going places...

Raytheon 
has a world 
of places.
Pick a location from a Raytheon world 
bursting with exciting growth assign
ments.
The Raytheon Service Company is 
new, imaginative, growing every day. 
That means you’ll grow too, in Sonar, 
Communications, Digital, Heavy 
Ground Radar, Microwave, and Hawk 
and Sparrow Missile Systems. In these 
exciting fields, we’re looking hard for 
Field Engineers familiar with mainten
ance, installation, training, publication 
of handbooks and operating manuals. 
We also need engineering writers.
Openings are plentiful both in and out 
of the country, on traveling or perma
nent assignments.
Raytheon’s comprehensive benefits pro
gram includes hospitalization, surgical,

major medical, life, disability, travel 
and accident insurances. Plus company- 
sponsored educational opportunities, 
and other generous allowances and 
benefits.
Important too, are attractive starting 
salaries, overseas bonus, and per diem 
as applicable.
Raytheon is growing throughout the 
world . . . and that world is at your 
fingertips. So pick up a pen and write 
Kenneth H. Slovin, Employment Mgr., 
Raytheon Service Company, Dept. 94, 
Second Ave., Burlington, Mass. 01803.

RAYTHEON

An Equal Opportunity Employer
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If your interest in ham radio has only recently 
developed you already know by now that there are 
hundreds of brands of equipment from which to 
choose, some costly . . . some not too costly. 
For years, Ameco equipment has appealed to the 
beginner because of its modest cost, yet with 
engineering and manufacturing quality you would 
expect to find in really expensive gear. Read about 
our All-Wave Receiver and Novice Transmitter 
below, then write for our new Ameco catalog to get 
complete specifications on these and other mod
erately priced items.

Model AC-1 
Novice CW 
Transmitter .

Kit

Model R-5 
Allwave 
Receiver

The ideal kit for the beginner who requires a reli
able TVI suppressed transmitter. Keying is clean 
and chirp-free. Crystal controlled, Pl-network Out
put Circuit. Includes AC Power Supply. For 40 and 
80 meters, CW. Fifteen watts input. Kit is simple to 
build and easy to operate.
Kit with coil for any 1 band, including tubes $21.95
Extra coil kit for any 1 band, CK-1...... ............1.00

Ameco Books and Records
An exceptionally fine receiver for the short wave 
listener and beginning amateur operator. Fully 
transistorized-solid state. Covers .54 Mc through 
54.0 Mc in five continuous bands. Includes stan
dard broadcast band, all foreign broadcast bands, 
all amateur bands from 160 through 6 meters, all 
27 Mc CB channels, all 2 way radio frequencies 
from 30 to 50 Mc including many police and fire 
departments. Controls include Beat Frequency 
Oscillator, Noise Limiter, Bandspread. Compare 
with tube-type units costing as much!
Easy-to-build kit.......................................... $69.95
Wired and tested........................................ $89.95

Radio Amateur Theory Course: Gives sufficient information to pass 
the TCC exams for the Novice. Technician, General and Conditional 
Classes of Amateur Licenses. The Ameco Theory Course is the 
shortest path to getting a ham ticket.
No. 102-01, Over 300 pages . ...................  $3.95

Radio Amateur License Guide: A study guide for those preparing for 
the Novice, Technician. Conditional and General Classes of Amateur 
licenses. Contains over 200 questions and answers.
No. 6-01, 32 pages.......................................................................  50*

Mastering the Morse Code: Teaches the beginner how to learn the 
International Morse Code.
No. 6-01, 32 pages......._..........  _...... ...........  50<

Ameco Jr. Code Course: Fastest, simplest way to leam code. Con
tains 10 lessons and one 12" record in the 33 rpm series. Sample 
FCC-type exams included.
Complete Jr. Code Course (100 series)....... ..................  _.?3.95

AMECO Division of Aerotron, Inc.
P. O. Box 6527 Raleigh, North Carolina 27608



* Official appointed to act temporarily in the absence of a regular official

Section Communications Managers o£ t tie 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 SCM, the administrative ARRL official elected by members in each Section. 
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are 
available in areas shown to qualified League members. General or Conditional Class licensees or higher may be appointed 
ORS, OVS, OPS, OO and OBS. Technicians may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed OVS. 
SCMs desire application leadership posts of SEC, EC, RM and PAM where vacancies exist.

ATLANTIC DIVISION
Delaware
Eastern Pennsylvania 
Maryland D. C.
Southern New Jersey

Western New York 
Western Pennsylvania

KàNYÔ 
W3HK 
K3LFD 
W2ZI

K2KTK 
W3GJY

John L. Penrod 
George 8. Van Dyke, Jr. 
John Munholland, 
Edward G. Raser

Richard M. Pltzeruse 
John F. Woftklewlez

„CENTRAL

RFD 1 
4607 Convent Lane 
306 Holland Ru..
19 Blackwood Drive

303 Woodland Rd., 
1400 Chaplin St.

DIVISION

Townsend 19734 
Philadelphia 19114 
Severna Park, Md. 21146 
Wllburta Gardens.

Trenton 08628 
Syracuse 13219 
Conway 15027

Illinois 
Indiana 
Wisconsin

W9PRN 
W9BUQ 
K9GSC

Edmond A. Metzgei 
William C. Johnson, 
Kenneth A. Ebneter

DAKOTA

1520 South 4th St. 
2838 Hiilside Ave., 
822 Wauona Trail

DIVISION

Springfield 62703 
Indianapolis 46218
Portage 53901

Minnesota 
North Dakota 
South Dakota

W0TCK 
W0DM 
K0TXW

Herman R. Kopischke, Jr. RFD 2 
Harold L. Sheets 21 Euclid Ave.
Seward P. Holt Box 58

DELTA DIVISION

Janesville 56048 
Grand Forks 58201 
Clear Lake 57226

Arkansas* 
Louisiana 
Mississippi* 
Tennessee

WA ftllS 
W5PM 
WAfiKEY 
K4RCT

Robert D. Shaeffer 409 West Cedar
J. Allen swanson, Jr. RFD L Box 354-E
Clifton C. Comfort 310 E. Washington St.
Harry A. Phillips 5200 Oak Meadow Ave.

GREAT LAKES DIVISION

Brlnklev 72021 
Covington 70433 
Kosciusko 3909U 
Memphis 38128

Kentucky* 
Michigan 
Ohio

W4OYI
W8FX
W8ETU

George S. Wilson, III 
Ralph P. Thetreau 
Richard A. Egbert

HUDSON

2113 Old Cabin Road 
27209 w. Six Mile Road 
6479 Red Fox Road

DIVISION

Owensboro 42301
Detroit 48240
Reynoldsburg 43068

Eastern New York 
N. Y. C. & Long Island 
Northern New Jersey

K2SJN 
K2IDB 
W2ZZ

Graham G. Berry 50 Barcot Ave..
Blaine S. Johnson 266 Cypress St.
Louis J. Amoroso 180 Pleasant Ave.

MIDWEST DIVISION

New Rochelle 108U1 
Massapequa Park, L. 1.11762 
Bergenfield 07621

Iowa 
Kansas 
Missouri 
Nebraska

K0MHX 
K0BXF 
W0GS 
K0OAL

Wuyné L. Johnson Rural Route «1
Robert M. Summers 3045 North 72nd
Alfred E. Schwaneke Route 1, Box 169
V. A. Cashon. 334 Pine St., Box 488

................ .....NEW ENGLAND DIVISION

Kellerton 50133 
Kansas City 66109 
Rolla 65401 
Chadron 69337

Connecticut W1GVT
Eastern Massachusetts W1ALP
Maine K1DYG
New Hampshire W1SWX/K1DSA
Rhode Island K1AAV
Vermont K1MPN
Western Massachusetts W1STR

John J. McNassor 218 Berlin Ave.
Frank L. Baker, Jr. 85 Solar Ave.
Herbert A. Da via RFD 1
Robert Mitchell Box 137-A, RFD
John E. Johnson 30 Fruit St.
E. Reginald Murray 3 Hillcrest Drive
Normán P Forest 36 Valley Rd.

NORTHWESTERN DIVISION

Southington 06489 
Braintree 02185 
Franklin 04634 
Chester 03036 
Pawtucket 02860 
Montpelier 05601 
Springfield 01119

Alaska 
Idaho 
Montana 
Oregon 
Washington

KL7AEQ 
W7ZNN 
W7TYN 
K7WWR 
W7BQ

Albert F. Weber 
Donald A. Crisp 
Joseph A. D’Arcy 
Dale T. Justice 
William R. Watson

_ PACIFIC

Box 735 
3408-8th St. F 
1916 Haggin Ave.
1369 N. E. Sunrise Lane, 
1005 E. 1st Ave.

DIVISION _ .

College Ö9735 
Lewiston 83501 
Anaconda 59711
Hillsboro 97123 
Ellensburg 98926

East Bay 
Hawaii 
Nevada 
Sacramento Valley 
San Francisco 
San Joaquin Valley 
Santa Clara Valley

K6LRN 
KH6BZF 
W7PBV 
WA6JDT 
WA6AUD 
W6JPU 
W6NVO

Richard Wilson 629 Blue Ridge Dr.
Lee R. Wical 45-601 Luluku Rd.
Leonard M. Norman 652 Utah St.
John F. Minke, III 6230 Rio Bonito Drive
Hugh Cassidy 77 Coleman Drive
Ralph Saroyan 6204 E. Townsend Ave.
Edward T. Turner 2837 Fernwood Ave.

ROANOKE DIVISION

Martinez 94553 
Kaneohe 96744 
Boulder City 89005 
Carmichael 95608 
San Rafael 94901 
Fresno 93702 
San Mateo 94403

North Carolina 
South Carolina 
Virginia 
West Virginia

W4BNU 
W4PED 
W4SHJ 
W8JM

Barnett S. Dodd 420 West Franklin St.
Charles N. Wright, 711 Merriwether Drive
IL J. Hopkins 8600 Hammett Ave.
Donald B. Morris 1136 Morningstar Lane

ROCKY MOUNTAIN DIVISION

Salisbury 28144
North Augusta 29841 
Norfolk 23503 
Fairmont 26554

Colorado 
New Mexico 
Utah 
Wyoming

K0FDH 
W5WZK 
W7QWH 
W7CQL

Richard Hoppe Star Route
Kenneth D. Mills Rt. 1, Box 654 F
Thomas H. Miller 3148 South 3360 East
Wayne M. Moore 142 South Montana Ave.
„ . SOUTHEASTERN DIVISION

Idaho Springs 80452 
Albuquerque 87102 
Salt Lake City 84109 
Casper 82601

Alabama 
Canal Zone 
Eastern Florida* 
Georgia 
West indies

Western Florida

W4WLG 
KZ5OB 
WA4NEV 
W4RZL 
KP4DV

W4RKH

Donald W. Bonner 2208 Rodgers Dr.
Russell E. Oberholtzer, P.O. Boxl07
W. G Blasingame 716 Magnolia St.
Howard L. Schonher P.O. Box 1902
Albert R. Crumley, Jr. P.O. Box 10073

Frank M. Butler, Jr. 323 Elliott Rd., S.E.
SOUTHWESTERN DIVISION

Huntsville 35811
Margarita
Neptune Beach 32050
Columbus 31902
Caparra Heights

San Juan. P R 00922.
Fort Walton Beach 32548

Arizona 
Los Angeles 
orange 
Sau Diego 
Santa Barbara

W7GA F 
K6UMV 
WÖDEY 
WBfiGMM 
WA6OKN

Gary M. Hammau 2813 E. Campbell Ave.
Donald R. Etheredge 12040 Redbank St.
Roy R. Maxson 1434 South Olive St.
James E. Emerson, Jr. 6561 Foyle Way
Cecil D. Hinson 1933 Coventry Court

WEST ¡GULF DIVISION

Phoenix 85016
Sun Valley 91352 
Santa Ana 92707
San Diego 92117 
Thousand Oaks 91360

Northern Texas 
Oklahoma 
Southern Texas

WñLR 
W5PML 
W5AIR

L. E. Harrison 1314 Holly Glen Drive
Cecil C. Cash, 1802 Smith Ave.,
G. D. Jerry Sears 5634 Eskirdge St.

CANADIAN DIVISION .....................

Dallas 75232 
Lawton 73501 
Houston 77023

Alberta
British Columbia 
Manitoba 
Maritime

I Ontario
a Quebec
1 Saskatchewan

WK 
VE7FB 
VE4JT 
VEINR 
VE3BUX 
VE2OJ 
VE5HP

Don Sutherland 
H. E. Savage 
John Thomas Stacey 
William J. Gillis 
Roy A. White, 
Jim Ibey 
Gordon C. Pearce

444-25th Ave.. N.E. 
4553 West 12th Ave. 
19 Cottonwood Cres. 
Shediac Road. RR 6 
5 Northwood Crescent. 
1755 Brookdale Ave. 
1903 Connaught St.

< algary, Alta. 
Vancouver 8, B. O. 
Brandon 
Moncton, N. B. 
Belleville 
Dorval, P. Q. 
Regina
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The Model 6000 Modular Frequency Meter will measure frequencies 
10 KHz to 600 MHz with .000125% accuracy. Special plug-in modules 
allow the instrument to be used as an audio frequency meter from 
500 Hz to 20 KHz full scale and in addition to be used as a de 
voltmeter (10,000 ohms/volt).
The wide variety of plug-in oscillator accessories and range modules 
makes the Model 6000 adaptable to a number of jobs in the field 
and in the laboratory. Portable, battery operated with rechargeable 
batteries.
Model 6000 with 601A charger, less plug-in modules................ $195.00

INTERNATIONAL MODEL 6000 FREQUENCY METER
measures frequencies 10 khz to 600 mhz with accuracy as close as .000125%

CHARGER Range Modules (Mixers) 

$25.00 to $45.00 each
Oscillator Modules
(Crystal Controlled For
Frequency Measurement) 

$30.00 to $90.00 each

Special Modules 

Audio Frequency.... $45.00
DC Voltmeter...................... 25.00

where 
accuracy 
counts!

7



THE AMERICAN
RADIO RELAY
Lti/lQjUhi, INC.,
h a noncommercial association of radio amateurs, bonded for 
the promotion of interest in amateur radio communication and 
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 radio amateur in legislative matters, and for 
the maintenance of frafernalism and a high standard of conduct.

It is an incorporated association without capital stock, chartered 
under the laws 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 apparatus is eligible to membership 
on its board.

"Of, by and for the amateur,” it numbers within its ranks 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 bona fide 
interest in amateur radio is the only essential qualification; owner
ship of a transmitting station and knowledge of the code are not 
prerequisite, although full voting membership is granted only to 
licensed amateurs-

All general correspondence should be addressed to the adminis- 
rative headquarters at Newington, Connecticut

♦
 :JPasf Presidents

HIRAM PERCY MAXIM, WIA.W, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936-1940GEORGE W, BAILEY, W2KH, 1940-1952 '

GOODWIN L DOSLAND, WÖTSN.1952-1962 
HERBERT HOOVER, JR. W6ZH, 1962-i966Officers ....... .................

President . . . ... ... . .ROBERT W. DENNISTON/ W0DX 
Box 73, Newton, Iowa 50208

First Vice-President . . . . WAYLAND M. GROVES/ W5NW 
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents.........................................ROEMER O. BEST, W5QKF
P. LANIER ANDERSON, JR., W4MWH

Secretary...............................................JOHN HUNTOON, W1LVQ
Treasurer . ...... . . . . . DAVID H. HOUGHTON 

225 Main St, Newington, Connecticut 06111

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

•.. •■■■■: • ■ •

Genera/Manager . . . . . . JOHN HUNTOON/ W1LVQ 
Communications Manager . ; . . . .GEORGE HART, W1NJM 
Technical Director....................... GEORGE GRAMMER, W1DF
Assistant General Manager . RICHARD L. BALDWIN, WHKE 
Assisfanf Secretaries . . , . . PERRY F. WILLIAMS, W1UED 
Wort DUNKERLEY, JR, WA2INB, ROBERT M. MYERS, W1FBY

225 Main St., Newington, Connecticut 06111

DIRECTORS
Canada

NOEL B. EATON* ......................................... VE3CJ
Box 660, Waterdown, Ontario

Vice-Dtrccior:Colln C. Dumbrille..................VE2BK 
116 Oak Ridge Drive, Bale d’Urie, Quebec

Atlantic Division
GILBERT L. CROSSLEY..........................., W3YA
«34 West Foster Avenue, State College, l’a. 168U1 
Yitf. Director: Harry A. Mcconaghy...........W3EPC
.8/Ü8 Fenway Dr. Potomac, Bethesda, Md. 20034

Central Division
PHILIP E. HALLER. .......................... W0HPG

6000 S. Tripp Ave., Chicago, 111. 60621)
Vice-Director: Edmond A. Metzger..............W9PRN
1520 South Fourth St., Sprlngüeld, Illinois 62703

Dakota Division
CHARLES G, COMPTON*   ................... .W0BUO

Box 226A lt.lt. 1, South St. Paul, Minn. 55075
Vice-Director: John M. Maus...................... W0MBD

Oakdale Addition, St. Cloud, Minn. 56301

Delta Division
PHILIP P. SPENCER............. W5LDH/W5LXN

;?7ü Amethyst St., Now Orleans. Lu. 70124
Vice Director: Max Arnold............................W4WHN

612 Hogan Road, Nashville, Tenn. 37220

Great Lakes Division
ALBAN A. MICHEL........................ ......WSWO

359 Bonham Rd., Cincinnati, Ohio 45215
Vice-Director: Charles C. .XI Hier ........... W8JSU 

4872 Calvin Drive, Columbus, Ohio 43227

Hudson Division
HARRY J. DANNALS*  ......................  W2TUK

RFD 1, Arbor Dane, Dlx Hills, Huntington,
N.Y.11743

Vice-Director: Stan Zak............. ................  K2SJO
13 Jennifer Lune, Port Chester, New York 10573

Midwest Division
SUMNER H. FOSTER................. W0GQ 
2110 Goblin’s Gully Dr., S.E., Cedar Rapids, Iowa 

52403
Vice-Director: Ralph V. Anderson........ .. K0NL 

528 Montana Ave., Holton, Kansas 66436

New England Division
ROBERT YORK CHAPMAN.......................WIQV

28 South Road, Groton. Conn. 06340
Vice-Director: Bigelow Groen........................ WIEAE

11 Law’s Brook Rd.. South Acton, Mass. 01771

North western Division
ROBERT B. THURSTON....................W7PGY 

7700 31st Ave., N.E., Seattle. Wash. 98115
Vice-Director: H. Rex Roberts........... .. W7CPY 

837 Park Hill Drive, Billings, Mont. 59102

Pacific Division
X A. DOC GMELIN.................. ....................WCZRJ
10835 Willowbrook Wav, Cupertino, Calif. 95014
Vice-Director: G. Donald Eberlein.............W6YHM 

P. O. Box 475, Palo Alto. Calif. 94302

Roanoke Division
VICTOR C. CLARK.....................................W4KFC

12927 Popos Head Road, Clifton, Vn. 22024
Vice-Director: 1.. Phil Wicker,....................... W4ACY

4821 Hill Top Road, Greensboro. N. U. 27407

Rocky Mountain Division
CARL L. SMITH* ..................    W0BWJ

1070 Locust St., Denver, Colo. 80220
Vice-Director: John H. Sampson, Jr.,..... W7OCX 

3618 Mount Ogden Drive, Ogden, Utah 81403

Southeastern Division
CHARLES .T. BOLVIN..,........................ W4LVV

2210 S.W. 27til Lane. Miami, Flu. 33133
Vice-Dircctor: Albert L. Hamel.....................KiSJII
220 N.E. 25th Street, Pompano Beach, Fla. 33U64

Southwestern Division
JOHN R. GRIGGS.........-................................W6KW

11422 Zelzub Ave., Granada Hills. Calif. 91344
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“It Seems to Us...”

PHONE PATCHES

Fob years, tariffs filed by AT&T and other 
telephone companies with the Federal Com

munications Commission — and with state 
reguLitory agencies as well — have prohibited 
interconnection of the teleuhone system with 
“foreign attachments.” This term included 
most anything not furnished or approved by 
the phone company; thus, strictly speaking, 
an amateur phone patch was a violation of 
tariffs.

So, officially, patches didn’t exist; they were 
technically illegal. In practice, there were (and 
are) hundreds, perhaps thousands, in use by 
amateurs (and others). The service hams pro
vide to isolated areas —Antarctica, GIs over
seas, hospital ships, e.g. — is of inestimable 
morale value, openly praised by civilian and 
military brass alike. It was taking little or no 
revenue from commercial circuits; domestic 
patching was minimal. Hams were skilled 
enough to build oitches which didn't upset 
line balance; or at least smart enough to buy 
commercial products i'freely advertised in 
other mags while old-fashioned, stuffy QST 
felt obliged to turn down such revenue). 
Phone companies looked the other way. and 
preferred not to be asked questions. FCC 
pretended not to notice. In most respects, 
everything was rosy. Hams didn’t have to pay 
a nickel for a facility which, if “legalized,” 
would probably cost us a buck or so a month. 
Some appeals were made to the League— by 
members because their consciences hurt; by 
manufacturers because their pocketbooks hurt 
— to get official recognition of amateur phone 
patching. The response was, in essence, sure 
we’d like to h-ive the revenue, and it indeed 
is somewhat an anomaly to praise pitchwork 
on the one hand but term it illegal on the other; 
but all around it’s better to leave things alone.

All this changed when the Carter lilectronics 
Corporation of Dallas, Texas, tangled with its 
local phone company — anti, later, AT&T — 
over a commercial patch installation it sold to 
business users, interconnecting between land
line and radio despatching systems. The tele
phone company said the unit violated tariffs; 
Carter said the tariff is illegal because it’s too 
restrictive, and made an issue of it in Texas 
court. The judge said the ease needed expert 
analysis, and so referred it to FCC.

Just what is being decided is, at least in 

detail, somewhat obscure at the moment. The 
fur is still (tying. But it is reasonably certain 
that FCC’k order to the phone companies 
to drop broad restrictions will stand the 
test of time, and that new tariffs (a couple 
have already been filed, rejected, withdrawn, 
and what have .you) will eventually be ap
proved and straighten out the entire question.

What is in doubt at the moment, at least so 
far as our amateur interest is concerned, is a 
ruling on the proposed requirement for an 
“interface” device furnished only by the 
phone company. You’d c.nmeet your patch 
to it, rather than directly to the line. AT&T 
says that in liscriminate and uncontrolled 
access to the lines would degrade telephone 
service; since the U.S. undoubtedly has the 
best in the world, that is a point meriting 
much consideration. But the manufacturers 
argue they can build equipment meeting 
phone company standards, and shouldn’t be 
denied the privilege. So the fur still flies.

What is more than likely, however, is that 
the interconnection privilege will now re
quire a monthly fee for use, and probably 
an installation charge for a new unit. A num
ber of proposed tariffs have already been 
tiled with state regulatory commissions; a 
sample installation charge is $20, with 50 
cents a month the continuing fee.

There is one point, though, which is not in 
doubt. It's that domestic phone patching can 
easily be — and often is — overdone. Like 
the guy in Philadelphia on 20 meters who calls 
“CQ Miami phone patch” — or maybe it’s 
Dallas or Denver. Except in emergency or 
other dire need, there's no real excuse for 
domestic patching to occupy space in our 
crowded h.f. bands. So whenever we hear a 
request to run a patch to Buffalo, St. Louis 
or what have you, we hope someone suggests 
using the landline — or better .vet, the al
ternate form of a record message through 
normal traffic nets. That way we have an 
extra dividend of training in a skill valuable 
in time of emergency.

We exnect that by copy time for the next 
issue, things will have settled down suffi
ciently to provide a dearer picture of what is 
in store. At the moment of writing phone 
patches are still just as “illegal” — and as 
much in use — as ever. losfty
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League Lines . .

At least two of those three Kentucky hams indicted for obscene language (July 
LLines), and who pleaded nolo, were sentenced to three months in jail (suspend
ed, but two years probation) and fined various amounts up to $600. Bouquets to 
FCC and the Department of Justice for straightening out a messy situation. Now 
maybe some of these other smart-alecks on the ham bands will sit up and take 
notice.

Watch your language in print, too. "Prizes" is a taboo word in mailing pieces 
if the award is to be based on chance or lottery; okay if it's for achievement, 
such as winning a code-speed contest. At least one ham club magazine has 
had an issue bounced by the Post Office for this reason.

FCC is periodically revamping exam questions for the various classes of ama
teur license — a procedure we heartily applaud even if it does make revision of 
the "License Manual" a bit hectic at times. The latest changes, released by 
FCC toward the end of October, affect General, Advanced and Extra ■— and are 
covered in the 61st edition of the LM, available about the time you read this. 
See page 76 for a summary of the new material.

LM can also mean Life Membership, and there are now more than 600 on the 
roster or in process through the instalment plan. Each month a couple dozen 
more applications arrive. Join 'em? See the rules on page 81.

". . Magazine arrives very late. . . situation bound to become worse . . . 
avoid if possible barraging us with complaints of non-delivery. . . " Sound 
familiar? It's not ARRL or QST this time, but the Radio Society of Great Britain 
and member problems with the post office in late receipt of the journal.

A survey by the Schenectady Amateur Radio Association confirms on a local 
basis, once again, what we've found nationally: half of amateur licensees are 
"deadwood" — incapable of going on the air because of no equipment (or else 
it's disconnected and stored in the attic). Like ARRL nationally, SARA's paid- 
up membership is a disappointing percentage of the total number of licensees 
in the area — but a substantial portion of the active group.

Organizing a club — or reorganizing an older one? Our Communications De
partment has a new compilation of helps , including tried-and-true practices 
and procedures, sample constitution, "keeping up interest," etc. Free on re
quest.

Hey, all you new Extra Glassers — remember you are entitled to a large certi
ficate in addition to the endorsement on your card license. Write to the office 
which administered your exam after the regular ticket has been issued from 
Washington.

Among several hundred volunteers enrolled in ARRL projects, none work harder 
than QSL Bureau personnel — spending what could be hours and hours of pleas
ant operating time in the drudgery of sorting and mailing DX pasteboards to you. 
But they can mail only when they have your stamped, self-addressed envelope. 
See page 82 for the address of the bureau handling your call area.

10 QST for



What Is RTTY?

BY GERALD L. HALL,* K1PLP

I
1VJ3RYDAY, more and more amateurs are be- 
| coming interested in RTTY, or radio- 

teletypewriter operation. Used teleprinter 
equipment is now available in a price range com
parable to that of an economical transmitter, 
so t.hat cost is no longer a serious obstacle to 
the use of RTTY. For an amateur just entering 
the field of the “green keys” (as RTTY is often 
called because of the green keytops on a Tele
type1 keyboard), a sequence of four events 
usually takes place. First, he must acquire some 
teleprinter equipment. Next he will probably 
check it out locally without connecting it to t.he 
amateur station equipment. Following this, he 
will borrow, buy, or build a demodulator for 
operation of the printing equipment from re
ceived signals and, finally, make the necessary 
preparations at the station in order to transmit 
RTTY signals. Not until all four of these steps 
have been taken can the newcomer sit back 
and fully enjoy this mode of operation. Fig. 1 
shows a simplified block diagram of an amateur 
station which is fully equipped for RTTY 
operation.

Transmitting Modes
RTTY operation can be conducted using any 

of three basic modes of transmission. One mode
* 15 Endleigh Avenue. Pinehurst, Mass. 01866,
1 Registered trade name for the Teletype Corporation, 

Skokie. Illinois.

n si
” An amateur interested in acquiring a 
■ RTTY capability is often baffled by ■ 
a the profusion of literature that has „ 
■ appeared on the subject. The block ■ 
a diagram of an RTTY system looks a 
■ simple enough. Why must there be so “ 
a many pros and cons? This article a 
■ supplies the answers. It should be an ■ 
a invaluable aid in selecting a system ■ 
“ io fit the individual circumstance and ■ ■ ■ a pocketbook. u
a ■ ■ ■■■■«■■■■■■■■■■■■■■■■■■■>■■

The equipment in the author's station illustrates one of 
an almost unlimited number of equipment combinations. 
A Model 19 composite Teletype Corp, unit is at the left. 
The demodulator is a home-built unit, to the left of the 
receiver. The transmitter has been modified to permit 

frequency-shift keying of the v.f.o.

is on-off keying, or make-and-break (m.a.b.) 
operation. Years ago, this was the only legal 
mode for amateur operation in the high frequency 
bands. An on-off keyed RTTY signal sounds 
similar to c.w. keying at high speeds, although 
the code used for RTTY does not in any way 
resemble the Morse code used for c.w. This mode 
is seldom, if ever, used on the amateur bands 
these days because noise or interference during 
t.he key-off period can easily cause errors in the 
printing of received signals.

A second mode for operating radioteletype- 
writer equipment is through the use of audio
frequency-shift keying, or a.f.s.k. Two separate 
and distinct audio tones are used to modulate 
the steady-running carrier, alternating between 
one and the other tone during the transmission of 
RTTY signals. Amplitude modulation of the 
Carrier (A2 emission) is most commonly used, 
although frequency modulation (F2 emission) 
is also employed. Instead of using carrier “on” 
and “off” conditions to transmit the informa
tion of the teleprinter code, two separate audio 
tones are used. The presence of one tone cor
responds to the “on” condition, or “mark” 
and the presence of the other tone corresponds 
Lo the “off”, or “space” condition. By this 
technique, the possibility of printing errors 
caused by noise or interference is eliminated 
under conditions of good signal-to-noise ratio. 
Audio frequencies which have become standard 
for amateur use are 2125 Hz. for the teleprinter 
marking or idling condition, and 2975 Hz. for 
the spacing condition. A.f.s.k. is authorized for 
amateur use only on frequencies above 50 MHz., 
and therefore can be used only in the v.h.f. and 
u.h.f. bands.
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The third mode for transmitting RTTY signals 
is through the use of carrier frequency-shift 
keying, or f.s.k. The presence of one carrier 
frequency corresponds to the teleprinter mark 
condition, and the presence of the other carrier 
frequency corresponds to the space condition. 
With f.s.k., two separate and distinct radio fre
quencies are used, alternating between one and 
the other during RTTY transmissions. The 
maximum shift allowed under present amateur 
regulations is 900 Hz. Carrier shifting of 850 Hz. 
has become the standard for amateur wide-shift 
operation. Narrow frequency shifting of 170 Hz. 
is becoming common on amateur h.f. bands for 
a number of reasons, but primarily because of 
the reduced bandwidth requirements. The higher 
of the two carrier frequencies is normally vised 
for the teleprinter mark condition, the lower of 
the two frequencies being used for the space 
condition.

Frequency-shift keying, or Fl emission, may 
be used throughout portions of all of the h.f. 
amateur bands, 80 through 10 meters. Fl 
emission has sometimes been used in the v.h.f. 
bands, although equipment stability becomes a 
limiting factor at these frequencies. Because Fl 
emission is not authorized in the 160-meter band, 
RTTY operation is rarely conducted there, even 
though on-off keying is permitted.

Demodulators
A demodulator is the unit which converts 

signals from the station receiver into the d.c. 
impulses required to operate the teleprinter, and 
is often called a terminal unit (t.u.) or a con
verter. The term "demodulator” more ade
quately describes its function. There are many 
types of demodulators in existence, ranging from 
the very simple to the quite complex. Under 
good signal conditions, all perform nearly equally

Fig. 1 —Block diagram showing the basic equipment 
required for amateur RTTY operation.

well. Under less than optimum signal conditions, 
differences in the various units become apparent. 
The conclusion reached by most amateurs who 
have done extensive experimenting with various 
types of demodulators is that there is no one 
best type of demodulator for all of the possible 
receiving conditions that may be encountered 
at one time or another. Some perforin best under 
certain conditions; others excel under different 
conditions. The final choice of a particular 
amateur depends on his individual requirements 
and operating habits — bands, times, etc. — , 
and to some extent upon his pocketbook. Some 
amateurs own more than one type of demodu
lator.

For use on the v.h.f. bands with audio fre
quency-shift keying, the demodulator must oper
ate from the receiver's audio output. With 
carrier-shift keying, the demodulator may operate 
either from the receiver's intermediate frequency 
as a conventional f.m. discriminator, or from 
the receiver’s audio output. If an i.f.-type unit 
is used, most amateur receivers must be modified 
to provide the i.f. output signal. An audio 
demodulator is much easier to build and align 
than the i.f. type, does not require modification 
of the receiver, and is more versatile. It may be 
used with receivers having different intermediate 
frequencies, and it may be used on both h.f. 
and v.h.f. bauds. For these reasons, audio de
signs are more popular for amateur use.

Audio demodulators may be divided into two 
general classes, those which contain channel 
filters, and those which do not. Units containing 
channel filters rely on circuitry which is either 
resonated at audio frequencies, or designed to 
act as a bandpass filter for a limited audio
frequency range. The two audio tones, one for 
mark and one for space, are “channeled” into 
different sections of the demodulator circuitry 
for detection. In effect, this is a double-tuned 
audio discriminator. This type of a demodulator 
is generally characterized by the use of TV 
“width” coils, or toroidal coils, to obtain the 
necessary circuit inductances. Several designs 
of this type of demodulator are popular among 
amateur enthusiasts. The W2PAT circuit has 
appeared in the A.R.R.L. Handbook for the 
past several years. (The same circuit appears also 
in a past issue of QST.-) The Twin City Termi- 
nal Unit,2 3 named after the twin cities of Minne
apolis and St. Paul, is another circuit frequently 
used by RTTY newcomers. These circuits are 
rather simple, and can therefore be assembled in 
a short time. Such units are designed primarily 
for use on the v.h.f. bands with a.f.s.k. The 
W2JAV1 unit is also quite popular, being basi
cally the same as the W2PAT circuit, with ad
ditional stages incorporated for improved per
formance where f.s.k. is used on the h.f. bands. 
More recently, the revolutionary TT/L demodu-

2 Blakeslee, "RTTY Reception for Beginners,” QST, 
Marcli, 1965.

• Kretzman, The New RTTY Handbook, 1962, p. 92, 
Cowan Publishing Corp., 300 W. 43rd St., New York, N. Y.

< Kretzman, The New RTTY Handbook, p. 97.

12 QST for



Fig. 2—in this oscillogram of a frequency-shift keyed RTTY 
signal, the mark frequency is displayed on the horizontal 
axis and the space frequency on the vertical axis. Al
though only one frequency is present at a given instant, the 
persistence of the scope screen permits simultaneous 
observation of both frequencies. The signals are of equal 
amplitude, and appear as ellipses because filters of 
moderately broad response were used in deriving the 
display. The smaller-amplitude traces faintly visible out
side the ellipses appear because it is not possible (nor is 
it desirable) to shift instantly from one carrier frequency to 
the other. The fainter traces represent the transistional 

frequency sweep.

lator, described by K8DKC* 6 7,6, has gained rapid 
popularity. This unit is comparatively complex 
and costly, and thus is in use primarily by only 
the most avid RTTY enthusiasts. The com
plexity of the TT/L stems from its many fea
tures which are not offered in other units, rather 
than from the use of involved circuitry.

.4s previously mentioned, audio tones of 2125 
and 2975 Hz. are used for RTTY transmissions 
with a.f.s.k. If the demodulator in use is of the 
audio-discriminator type, the tuned circuits of 
the unit must be designed to cover these specific 
frequencies for proper operation on v.h.f. The 
same unit may be used on h.f. bands with the 
proper tuning technique. The receiver b.f.o. 
must be energized, and the signal must then 
be tuned for the proper audio pitch to match 
the demodulator discriminator circuits, much 
like the tuning procedure for a lower-sideband 
s.s.b. signal. As the carrier is frequency shifted, 
the audio pitch will change, resulting in either 
of two tones at the receiver’s output. A carrier 
shift of 850 Hz. will result in tones of 2125 and 
2975 Hz. when the signal is properly tuned. Lt 
becomes apparent that unless otie has a perfect 
sense of musical pitch, some form of tuning aid 
is required to know when the signal is properly 
tuned. The aid may be as simple as a specific 
note on a harmonica or a musician’s pitch pipe, 
or as elaborate as complex oscilloscope circuitry.

For h.f. use with f.s.k. of 850 Hz. it is not neces
sary that the discriminator circuits of the 
demodulator be tuned to cover precisely 2125 
and 2975 Hz. Any arbitrary pair of audio fre
quencies which are 850 Hz. apart, are within the 

capability of the receiver, and which are not 
harmonically related, may be used in the design. 
This is because of the tuning technique used —• 
the pitch of the audio tones is established by 
the offset of the receiver b.f.o. during tuning of 
the signal. Many amateurs employing mechani
cal filter receivers, or receivers which have 
“shaped” audio response with low output am
plitude at frequencies near 3 kHz., have found 
it advantageous to use lower-than-standard fre
quencies in their discriminators. The majority 
of these amateurs are using 1275 and 2125 Hz. 
for use on h.f. bands. (The use of plug-in cir
cuitry permits an easy change to the standard 
audio frequencies, if desired for v.h.f. operation.) 
Technical advantages for either pair of fre
quencies may be stated.

Because of their use of tuned audio circuits, 
the discriminator-type units have a limited 
input-frequency range for proper operation. This 
requires that the transmitting amateur operate 
pretty nearly at the standard audio tones on 
a.f.s.k. and that frequencies and shifts be set 
with care for h.f, net or roundtable activity, if 
the receiving amateur is to get reliable copy with 
his discriminator type unit without continual 
retiming. The useful frequency range of the 
unit can be extended somewhat by using broad- 
response or low-Q tuned circuits. Toroidal coils 
will have a much higher Q than TV width coils.

There are a variety of techniques in use that 
permit copying narrow-shift signals with dis
criminator-type units. One method requiring no 
circuit alterations from that used for wide shift is 
to “straddle-tune” the signal. This method is 
quite satisfactory if the equipment is stable and 
if the discriminator output is linear with fre
quency change, but it is not optimum. Other 
techniques involve the use of switches or plug-in 
units to alter the tuned circuitry, or the hetero
dyning of signals to meet a fixed filter frequency.

The audio demodulators without channel filters 
are generally of more simple design. Perhaps the 
limit in simplicity is a one-tube unit of the type 
for detecting single tones in on-off fashion, de
scribed recently by W1KLK.2 This unit detects 
the presence of a single tone and operates the 
teleprinter selector mechanism through the “gat
ing” of a vacuum-tube keyer. With this unit, 
it is necessary to zero-beat one of the two fre
quencies of a frequency-shifted carrier, so there 
will be no audio input to the demodulator for 
that carrier frequency. This type of unit will 
not function properly with a.f.s.k., because it 
cannot recognize the difference between two 
frequencies.

A unit of unique principle for amateur oper
ation is a lilteriess demodulator described in 
past issues of QST.'',8 This unit is popular for 
use with a.f.s.k. and for f.s.k. RTTY net activity 
because it will tolerate a very wide range of

» Hoff, “ Ths Mainline TT/L F.S.K. Demodulator,” QST, 
August, 1965.

6 Hoff. “High-Performance RTTY Filters,” QST, 
August, September, 1966.

7 Kaufman. “A Filterless Terminal Unit for F.S.K ” 
QST. July, 1958.

8 Davis, “More on the’Filterless Terminal Unit for 
F.S.K.,” QST, February, 1964.
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audio frequencies and frequency shifts. This 
unit also works well at h.f. with a receiver that 
may leave something to be desired in regard to 
frequency stability. The unit distinguishes one 
frequency from another by using pulse-counting 
detector circuitry. This is the same type of circuit 
used in an audio-frequency meter, where meter 
deflection is calibrated in frequency. The chang
ing d.c. voltage resulting from shifting audio 
tones at the input of this unit is shaped into 
keying pulses for the printing equipment. Be
cause this unit tolerates such a broad frequency 
range, a tuning aid is not required. A control 
is also provided to optimize operation for the 
various shifts which may be encountered.

These latter types of units, having no frequency 
selectivity, are more subject to making wrong 
mark or space decisions when influenced by off- 
frequency signals. This, of course, will cause 
garbled printing. For that reason, the discrimi
nator type units are by far the more popular 
for f.s.k. use in crowded bands.

The preceding paragraphs should acquaint 
the reader with the more popular types of RTTY 
demodulators which may be constructed by the 
amateur. Commercial units for the amateur 
market are generally of the audio discriminator 
type. Surplus military units for either audio or 
i.f. input frequencies are sometimes used, but 
these units generally are not designed to operate 
under weak-signal or crowded-band conditions.

Selective Fading
Simple circuitry is quite adequate when a.f.s.k. 

is employed at v.h.f. A given signal is usually 
of almost unchanging amplitude, and the two 
audio tones at the receiver output are essentially 
of equal strength at all times. Simple circuitry 
will also provide quite satisfactory operation in 
the h.f. bands under good-signal conditions. 
However, operation under interference and fad
ing conditions on these bands demands more than 
simple circuitry, if reliable copy is to be made.

When f.s.k. is used in the high-frequency bands 
and sky-wave signals are received, the effect we 
call selective fading takes place. As Figs. 2 and 
3 indicate, radio frequencies only 850 Hz. apart 
will fade quite differently from one another

Fig. 3—Oscilloscope presentation of a received f.s.k. 
signal during selective fading. The mark signal is barely 
visible above the noise level, while the space signal is 

many times stronger, having faded only slightly. 

under some conditions. As alternate carrier fre
quencies are transmitted, the temporary loss 
of one audio tone at the demodulator input 
often results when one frequency momentarily 
fades nearly into the background noise level, 
while the other of the two frequencies remains 
quite strong. The fade period for a single fre
quency may last for from a few milliseconds to 
several seconds, depending on band conditions, 
and may occur at quite frequent intervals, 
several times a minute. Simple demodulators 
requiring the alternate presence of both tones 
for proper operation will not provide reliable 
operation during such fading, if such fading 
occurs often, so much copy may be lost that one 
might not even be certain what the transmitting 
station is discussing.

With properly designed circuitry, normal oper
ation of the demodulator will continue during 
such a fade. Such circuitry permits the demodu
lator to operate automatically from either audio 
tone alone, as if the tone were on-off keyed, and 
combines the operation from both tones when 
no fading occurs. Of those previously mentioned, 
the W2JAV and TT/L units include such cir
cuitry. Modification information to incorporate 
such circuitry in the Twin City unit has also 
been published.9,10 The satisfactory use of these 
units, of course, is not limited to the h.f. bands 
and f.s.k. operation.

Markhold and Autostart
The normal behavior of the teleprinter, when 

left connected through a demodulator to an open 
receiver channel, is to print random letters and 
figures, ring bells, spew out paper, and perform 
other gyrations in a noisy sequence. This occurs 
because channel noise, and perhaps unwanted 
signals, actuate the demodulator circuitry in 
random fashion. Many amateurs control this 
behavior simply by turning the printer motor off. 
Others use a switch to disable some portion of 
the demodulator, or to shift the printer selector 
mechanism into another circuit. As an operator 
convenience, a few demodulator circuits include 
additional stages to control such behavior. A 
variety of circuits exist to simulate a marking 
or idling signal at the demodulator output 
when there is no RTTY signal present at the 
input. Such a circuit is sometimes called a 
markhold circuit. As a simple analogy, a markhold 
circuit does for RTTY what a squelch circuit 
does for audio, which is to disable the output 
under the condition of no-signal input.

The TT/L unit contains a markhold circuit, 
described in that unit as the autostart circuitry. 
The TT/L circuit goes one step further in pro
viding an optional motor-control circuit. Such 
features as these permit unattended operation 
of the teleprinter equipment. With no signals 
being received, the machine motor may be 
deenergized. When a valid RTTY signal comes 

s Hall, “The Super Twin City Terminal Unit” RTTY, 
March, 1965.

10 Hall, “Additional Notes on the Super Twin City 
Terminal Unit,” RTTY, November, 1965.
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on for a period of time, the motor will be energized 
and normal operation will ensue. When the 
RTTY- signal goes off, the machine motor will 
again be deenergized. Several “autostart fre
quencies” are in use by various groups of 
amateurs. Prearranged frequencies are used for 
transmission and reception of information. The 
amateurs leave their receivers tuned to the pre
arranged frequency, and anyone wishing to pass 
information to one or more of the group may 
do so merely by accurately spotting the frequency 
with his transmitter and, after a sufficient time 
interval of transmitting RTTY signals, transmit 
the information. After signing, as long as his 
receiver is accurately tuned to the prearranged 
frequency, his teleprinter equipment can be 
energized by an incoming signal for a reply, 
without the necessity for his presence.

Modulating Techniques
Perhaps the simplest method of transmitting 

RTTY signals is through the use of a.f.s.k. A 
frequency-shift-keyed audio-oscillator signal may 
be fe.d directly into the microphone jack of an 
a.m. (or f.m.) phone transmitter. So long as 
the audio note Is relatively pure sine wave and 
the modulation level is held below 100%, every
thing is line. A2 (or F2) emission will result. 
This technique may be used on v.h.f. and u.h.f. 
bands.

For operation at h.f. where f.s.k. is used, it 
would appear that the same technique could be 
used with, a single-sideband transmitter, feeding 
a shifted-tone signal into the microphone jack. 
Because one audio tone produces a pure carrier 
from an s.s.b. transmitter, one might reason, 
a shifting audio tone would therefore produce 
a shifting carrier. While this is true in theory, a 
pure f.s.k. signal is difficult to realize in practice 
because of incomplete carrier and unwanted- 
sideband suppression. Audio distortion is also 
a factor to contend with. Although several 
amateurs are using this method, the F.C.C. has 
cautioned amateurs who are considering the use 
of this technique against any spurious radiation 
that may result.11

One method of obtaining true f.s.k. is through 
the use of a frequency-shifting-circuit addition 
to the transmitter v.f.o. The modification is 
normally simple and inexpensive, requiring only 
the addition of live or six small components. 
Some form of diode-and-capacitor arrangement 
is often used to alter the capacitance of the v.f.o. 
tuned circuit with external keying. Operation of 
such a circuit is based on the fact that the 
junction capacitance of even an ordinary diode 
will vary with changing current through the 
diode. The external keying changes the diode 
current. With this type circuit, a potentiometer, 
or a variable capacitor, is used to adjust the 
effective capacitance for one of the two con
ditions, and therefore adjusts the shift width. 
Such a modification can be applied to a hetero
dyning v.f.o. or a multiplying-type v.f.o. There 
' 11 FCC Docket 15267, “ Happenings of the Month,” 
QST, September 1964.

are disadvantages in the use of this type of 
a circuit, it may be necessary to readjust the 
shift width for large frequency excursions in 
the same frequency range, because the ratio of 
keyed capacitance change to the overall v.f.o. 
tuned-circuit capacitance is not constant. If 
the v.f.o. is the heterodyning type, the shift 
may come out inverted on some bands. If a 
frequency multiplier follows the v.f.o., as it does 
in most c.w./a.m. transmitters, it will also be 
necessary to readjust the shift from band to 
band. (K8DKC has devised a simple and effec
tive solution to this problem.12,) Unless preset 
shift-width adjustments are made for various 
portions of various bands, it is necessary to have 
an accurate means of checking the shift width 
to obtain proper adjustment during operation. 
V.f.o. stability may also be a critical factor with 
this method of obtaining f.s.k. However, in spite 
of these disadvantages, the simplicity of the cir
cuitry makes it attractive to a large number of 
RTTV amateurs, and this type of operation is 
quite common on the h.f. bands.

F.s.k. may also be accomplished in a manner 
similar to the filter method of s.s.b. transmission. 
The f.s.k. signal is generated at some fixed inter
mediate frequency, and is then heterodyned up 
to the operating frequency by mixing the i.f. 
output signal with the signal from a variable
frequency oscillator. By this method, the v.f.o. 
itself is not frequency-shifted. Here again, how
ever, the shift may come out inverted on some 
bands. But with this method the shift width, 
when once properly set, will be correct for any 
portion of any band. Many amateurs employ 
two such intermediate-frequency f.s.k. generators 
(usually crystal-controlled oscillators), and select 
one for 850- and the other for 170-Hz. shift.

Y'et another method of obtaining f.s.k. is by 
using frequency-shifted crystal-oscillator circuits. 
Most amateurs concentrate their RTTYr oper
ation within a very small portion of each of a 
few bands, often only one, aud several have 
found that being “rockbound” is not a severe 
handicap, especially with a small selection of 
crystals. In fact, crystal-controlled transmissions 
are advantageous for MARS and autostart 
operation, eliminating t.he need for painstakingly 
spotting the desired frequency each time it is 
used. Information on frequency-shifted crystal 
oscillator circuits appears in the A.R.R.L. Hand
book and in a previous issue of QST.12

The preceding paragraphs present in general 
terms some basic information about radiotele
typewriter operation and equipment, to provide 
the reader with an overall idea about this fas
cinating mode. With the recent increased popu
larity of RTTY- operation, many articles de
voted to various aspects of this mode have been 
published. The Hoff series of articles in 1965 
issues of QST is an authoritative source of more 
detailed information on nearly all phases of 
RTTY, and is highly recommended reading^for 
those who are further interested.

uHoff “Transmitting Radio Teletype," QST, May, 1965.
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The Chirp Magnifier
A Simple Listening Aid For Improving Your C.W. Note

BY W. VALENTINE,*  W4LDW, WB2KVK/1

It is not always easy to eliminate cliirp in your 
v.f.o., but the problem is compounded if you 
cannot hear the chirp well enough to know 

whether the last circuit alteration made it better 
or worse. A simple solution is to listen to a high- 
order harmonic, since as the frequency is multi
plied the degree of chirp is multiplied too. By 
listening on 10 meters while the v.f.o. is running 
on 80, you can easily spot slight improvements in 
the signal.

However, what do you do if your rig is a 
transceiver or if your receiver will not tune to a 
harmonic of the v.f.o.? The “Chirp Magnifier” 
may be the answer; it and any receiver (even 
your pocket transistor set) will permit the chirp 
to be detected easily.

As shown in Fig. 1, the device consists of a 
filter’ for keeping harmonics from being radiated 
from the input, a frequency multiplier for multi
plying the chirp, a mixer stage for converting the 
new frequency down to a convenient output 
frequency, and an output attenuator. Only one 
tube and a few other inexpensive components 
are needed to build the gadget. However, 
because the Chirp Magnifier is a very efficient 
TVI generator, a shielded box and shielded cable 
must be used. My own unit was built entirely 
from junk-box parts in about an hour.

■■■■■■■■■■■■■■■■■«■■■■■■■■■■■■ 
■ ■ 
■ In order to make a c. w. note as “ 
■ clean as it can be, you must be ■ 
11 able to listen to the signal while * 
■ making adjustments. But what do ■ 
■ you do, if all you own is a transceiver? J 
■ W4LDW has an answer. ■
■ ■ 
«■■■■■■■■■■■■■■■■■■■■■■■■■■■MB

circuit is shown, the only reason the combination 
is used is because it already had been built 
up from a previous experiment. A single diode 
(CR^} would probably work equally well 
in this application, in which ease C? would not 
be needed.

A capacitive voltage divider, C3C4, is used to 
reduce the loading of the, second tank by the 
diode network. L;tCsC\ should be chosen to tune 
to the fourth or higher harmonic of the v.f.o. 
Of course, the higher the harmonic, the greater 
will be the chirp multiplication. The tap on Ln 
is not necessary, in all probability; however, it 
was there so I used it. If the output of the v.f.o. 
is great enough to drive the grid of the (5BE6 
converter into conduction, the tap will reduce 
the loading effect of the driven grid on the tank. 
The tap will also reduce the signal voltage reach-

MONITOR 
RECEIVER

Fig. 1—Block diagram of the Chirp Magnifier. The unit should be built in a Minibox 
or other shielded enclosure to prevent direct radiation.

Circuit Details
Referring to Fig. 3, filter C\L. is an ordinary 

tank circuit, with the input tapped down on the 
coil to reduce loading and to maintain high Q. 
Li and all other coils were wound on old slug- 
tuned coil forms that were found in a piece uf 
surplus gear. There is tiothing special about the 
forms and the slugs allow the unit to be retimed 
without the necessity for opening the box to 
reach the trimmers. Link Ln, which was wound 
on the cold end of Li, couples the v.f.o. signal to 
a diode multiplier. Although a voltage-doubler

* International Microwave Corporation, 33 River Road, 
Cos Cob, Connecticut 06807.

Ftg. 2—Twisted pairs of hookup wire make up the Chirp 
Magnifier’s output attenuator, CioCu. The output of the 
unit is adjusted to the proper level by cutting off part of 

one or the other of these gimmick capacitors.
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CONVERTER 
6BE6

rig. 3—Schematic diagram of the Chirp Magnifier. 
Resistors are 'A-watt composition.

Ci, Cs, Cs, Co—7-45-pf. ceramic trimmer or suitable 
capacitor to tune, respectively, Li, Is, U and Is 
to the desired frequencies.

C2, Ci—33-pf. ceramic or mica.
Cs—47-pf. ceramic or mica.
Ct, Cs—0.002-^f. disc ceramic.
Cm—Two insulated hookup wires twisted together, about 

1 inch long; see text.
Cu—Two insulated hookup wires twisted together, about 

2'A inches long; see text.
CRi, CR2—Germanium diodes, 1 N34A or equivalent.
Ji, Ja—SO-239 coaxial fitting.
Li—Slug-tuned coil, tapped about one-tenth away from 

grounded end, resonant with Ci at v.f.o. fre
quency: use about 40 ^h. at 3.5 Mc. and about 
10 yh. at / Mc.

La—2 turns of hookup wire at ground end of Li.
La—Slug-tuned coil, tapped about one-third way from 

grounded end, resonant with Ca and Ci at fourth 
or higher harmonic of v.f.o. frequency: use about 
5 /ih. at 1 4 Mc. and about 1 ¿th. at 28 Mc.

Lt—Slug-tuned coil, tapped about one-third way from 
grounded end, resonant with Cs to sum of LaCaC* 
frequency and desired output frequency.

Ls—Slug-tuned coil, tapped about one-eighth away from 
cold end, resonant with Cn at desired output fre
quency (within tuning range of monitor receiver)

ing the grid, making the overdriven condition 
a less likely possibility to begin with.

The fiBEii converts the multiplied v.f.o. fre
quency down to the desired receiver frequency. 
Choice of frequency is unimportant in this appli
cation. If a low frequency is chosen — say below 
2 Mc. — C, may have to be padded to maintain 
a reasonable L/C ratio. The converter circuit 
shown was lifted from an old mobile converter, 
and any mixer-oscillator circuit should serve 
equally well.

The converter plate coil, L&, is tapped to re
duce loading. C'loC'u, a capacitive voltage divider 
at the tap, provides (.he means whereb.v the out
put of the Chirp Magnifier can be adjusted to 
prevent overloading the monitor receiver. 1 used 
pairs of twisted hookup wire for the capacitors, 
as shown in Eig. 2, and adjusted the output by 
clipping bits from these gimmicks.

Operation
The device is used by coupling J\ to the v.f.o. 

with either a capacitive probe or a one-turn link, 
tuning the various tank circuits to the proper 
frequencies, and adjusting the output of the 
gadget to the desired level. All tank circuit 
adjustments were done with a grid-dipper, and 
the entire unit was buttoned up before power 
was applied. An external voltmeter was con
nected across the a.g.c. line of the monitor re
ceiver, and Cio and Cu were trimmed until 
the output of the Chiip Magnifier caused the 
same amount of a.g.c. voltage to be developed 
as would a moderately strong signal at the 

receiver antenna. Of course, an S meter could 
have been used, but my receiver didn’t have one.

.11 is wise to repeak Cd af ter clipping the t-wisted 
pairs of wire, since C’10 and Cu are iu parallel 
with part of and the resonant frequency of 
the output circuit changes slightly as these gim
mick capacitors are trimmed. For the output level 
adjustment, the entire lash-up of twisted wires 
was permitted to poke out the hole in the box 
in which the output connector was afterward 
installed. After the clipping was done, the gim
mick capacitors were taped and poked iu the hole, 
the connector .screwed in place, and that was it.

If the rig being modified is a transceiver, no 
receiver may be handy for use as a chirp detector. 
In this case the output of the gadget may be set 
near' a broadcast frequency, and a household BC 
set used to detect the chirp. If a strong BC sta
tion is tuned in, and the output of the Chirp 
Magnifier is tuned to a frequency that is about 1 
kilocycle away, no b.f.o. is needed in the receiver. 
As an alternative, an i.f. amplifier in the receiver 
may be made to oscillate and serve as a b.f.o. 
This can be easily done by soldering a twisted- 
wire gimmick capacitor to the grid and plate 
leads of an i.f. stage. The gimmick should be 
trimmed until the heterodyne is strong, steady 
and clear when the receiver is tuned to a local 
station. Too much capacitance will cause over
loading, and the note will be rough and squeaky.

Kegardless of the type of receiver used to 
look for chirp, care must be taken not. to overload 
the monitor: otherwise, the chirp may be gen- 
erated in the receiver itself. 1
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^^^^EGimmicks ctncZ Gadgets

A Converter
for V.H.F. F.M.
BY CLIFF BUTTSCHARDT, * W6HDO

With the simple converter shown in the 
photographs and a standard f.m. receiver, 
you can monitor f.m. signals in any 

chosen 20-MHz. section of the v.h.f. band. The 
converter has been especially useful for listening 
to two-meter f.m. repeaters, as well as numerous 
commercial and other services.

As shown in Fig. 1, the r.f. amplifier, Qi, and 
the mixer, Q2, are FETs, which under the proper 
operating conditions will tolerate strong adja
cent-channel signals without cross-modulation.'

* 275 Chiquita Ave., Mountain View. California 94040.
i If cross-modulation is a problem, apply some source 

bias to Qi. As a starter, insert in the source lead a 270-ohm 
resistor shunted by a 0.001-gf. disk ceramic capacitor.— 
Editor.

Side view of the converter. The mixer is at the bottom, and 
the r.f. amplifier is at the top. The BNC connector is Ji.

The v.h.f. converter with the bottom half of the interlocking 
chassis removed to show the location of the holes through 

which Ci and C2 can be adjusted.

(Of course, the f.m. receiver itself must also be 
good in this regard.) The crystal oscillator, (/■„ 
uses a 40-MHz. third-overtone crystal in a 
Colpitts configuration. The frequency of 4.0 
MHz. was chosen because none of the harmonics 
of this frequency fall within the resulting 128- to 
148-MHz. tuning range, and because it is easy 
to mentally add 40 to the f.m. receiver dial 
reading. Other crystals can be used provided 
their harmonics fall outside the tuning range or 
in an unused part of it.

As shown in the photographs, the unit was 
built on a printed-circuit board that has copper 
foil on only one side. A X 2H X lA^-inch 
interlocking chassis (LMB 000) serves as the 
enclosure, and a dividing shield that runs idmost 
the length of the chassis separates the oscillator 
from Qi and Qi. A smaller shield separates the 
input circuit of Qi from the stage’s output circuit. 
No interaction was experienced after the proper
sized neutralizing coil, L,, was found. Because of 
the compact construction, toroids2 were used for 
the oscillator coil and in the i.f. output circuit:

2 At press time it was learned that the toroid forms used 
by the author are no longer available. T-37-10 forms, avail
able from Amidon Associates, 12033 Otsego Street, North 
Hollywood. California 91607, for 45 cents each (minimum 
order: $1.00 plus 25 cents for packing and shipping) should 
make suitable substitutes. Because the Amidon forms are not 
exactly the same size as the original ones, a different number 
of turns than specified in Fig. 1 may be required: however, 
a little bit of experimenting will easily determine the exact 
number. — Editor.

18 QST for



Hg. 1 —Schematic diagram of the 1 28- to 1 48-MHz. converter. Fixed capacitors are disk ceramic except as mentioned 
below. Resistors are '/j-watt composition unless specified otherwise.

Underside view of the converter. The oscillator is on the 
1 eft side of the photograph, the mixer circuit is in the lower 
right corner, and the r.f. amplifier is in the upper right 

corner

Ci, Cz— 1.8-1 6.7-pf. subminiature variable (Johnson 1 89- 
506-4).

Cs, Ca, Cb—0.001 -¿uf. feedthrough.
Cs—8-35-pf. ceramic trimmer.
Ji, J2—Coaxial connector, BNC type.
Li—6 turns No. 22, ’/4-inch i.d., % inch long. Tap M turn 

from ground end.
12!—0.82-juh. neutralizing coil (18 turns No. 34 enameled 

on a 1-megohm ’/2-watt composition resistor).
Ls—5 turns No. 22, ’/4-inch i.d., 5/\f> inch long.
L4—10 turns No. 22 enameled on Mi-inch o.d. toroid 

(see Footnote 2).
U—2 turns No. 22 enameled at B-plus end of £4.
U—9 turns No. 22 enameled on Mi-inch o.d. toroid 

(see Footnote 2).
£7—2 turns No. 22 enameled at B-p!u$ end of Lq, 
Qi, Q2—TIS34 used; MPF 102 suitable.
Q3—2N5179 used; 2N706, 2N3564, 2N3663 suitable. 
RFC: — 6.8-juh. r.f. choke.
Yi—40-MHz. third-overtone crystal.

Some concern was felt that the narrow devia
tion used by amateur and communication 
services would result in too low audio output 
from an entertainment-type f.m. receiver. The 
output is reduced, but not so far that it is not 
useful. Sensitivity aud the cross-modulation 
performance have been quite good. In fact, the 
converter has been used to work full duplex 
through a repeater whose input and output 
frequencies are only 600 kHz. apart. Overload 
ami direct feedthrough of f.m. broadcast stations 
have been slightly troublesome, but have been 
reduced to a satisfactory degree by a 20-db. pad 
between the converter output and the f.m. set 
input.
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A Solid State Product Detector

For The

HR0-60

The adapter plugs 
into the n.b.f.m. sock
et in the receiver, us
ing an octal plug 
(Amphenol 86-CP8) 
mounted on one edge 
of the chassis. The 
6BA6 i.f. stage and 
its i.f. transformer 
(hidden by the tube 
shield) are on the op

posite edge.

BY DAVID PALMER * W6PHF

J A silicon-diode ring product detector J 
i and i.f. stage in a module improve / 
< the c.w. and s.s.b. operation of an ( 
, old standard receiver. I

Several features of the design of the HRO-60, 
characteristic of the era in which it was 
built, suggested that a modernization proj

ect was justified: an excellent backlash-free dial 
mechanism, essential for the precise tuning of 
s.s.b. and' c.w., and a large chassis with octal 
sockets in the most desirable locations for mod
ule installation, would produce a receiver that 
would compare very favorably with more mod
ern receivers.

In the late 1940s, when the HRO-60 was de
signed, narrow-band frequency modulation was 
considered a potentially popular mode of ama
teur communication, and in order to increase 
the versatility of the receiver, National pro-

*638 Benvenue Ave., Los Altos, Calif. 94022. Letters to 
the author should be accompanied by a self-addressed, 
stamped envelope if reply is desired. 

vided an octal socket in the power-supply com
partment for an n.bl.m. adapter. With the ex
ception of connections to the b.f.o. and a posi
tive 20-volt power source, all of the necessary 
circuits are accessible at socket X-l, greatly 
simplifying the installation of the product de
tector. Use of a module provides a very con
venient method of servicing the product de
tector if it should become necessary.

Desirable eharacterisitics of the product de
tector are very low intermodulation distortion, 
no output without the presence of both signals, 
and very low noise and susceptibility to mag
netic and electrostatic fields. Eight different 
vacuum-tube product-detector circuits were 
tried with varying degrees of success, none com
pletely satisfactory from a performance stand
point.

Circuits originally intended as balanced 
modulators were investigated as they must of 
necessity possess all the characteristics desired 
in a product detector. The first circuit studied 
was the ring, originally intended as a modulator 
for multiplexed land lines. As perfect balance 
was not required in order to eliminate the
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Fîg. 1—Circuit diagram of the product-detector adapter. Except as listed below, component designations are 
for text and layout reference. Capacitors with polarity indicated are electrolytic; others are ceramic except 

as listed below. Fixed resistors are composition; those not specified below are U watt.

Cx, Cv—Dipped mica.
C,x Cj,« C13—Ceramic (Sprague 31C8).
CRrCRv inc.—Fairchild type FDH-600.

CL, Q3—2N3565 or equivalent.
Qo, Q3—2N3565 or equivalent.
R^R^, inc.—îà watt.
R4—2500-ohm control, linear taper.

RFCX—500 ^h. (Delevan 2500-14).
RFC2-1 mh. (Delevan 2500-28).
Tf—455-kHz. miniature i.f. transformer (Miller 14-C2).

N



carrier, several compromises were made in the 
original circuit, and it was decided that the 
b.f.o. input and the recovered audio could be 
unbalanced, thereby eliminating one trans
former (Fig. 1). Isolation from the preceding 
driver was considered necessary, however, and 
accordingly a 10:1 resistive pad was included 
between, the iff. transformer, T,, and the b.f.o. 
drive point, which is the junction of two 150- 
ohm resistors, Rn and R^.

A ring of four silicon diodes appeared to 
possess most of the desired characteristics, in
cluding no output without sufficient drive from 
a carrier generator to self-bias the diodes into 
conduction. The diodes function as switches that 
are opened in succession as the phase of the 
injected bd.o. signal rotates through 360 degrees. 
The output consists of various sum and differ
ence frequencies of the b.f.o. and i.f., with the 
desired audio-frequency components separated 
from the others by means of the following low- 
pass pi filter. Fairchild FDH-600 silicon diodes 
were used because of their characteristics of 
relatively low capacitance and high perveance, 
resulting in sufficiently short switching time for 
this application.

Optimum drive to the ring is 700 millivolts 
r.m.s„ slightly beyond the point where the 
diodes are biased on by rectification of the b.f.o. 
signal. This is approximately 10 times the i.f. 
signal input to the ring (about 65 mv. r.m.s.) 
required to produce 2.5 volts r.m.s. audio output 
from Q3. Excessive drive will degrade the signal- 
to-noise ratio and linearity of the detector, 
consequently, overdrive should be avoided.

Q, is a Fairchild SE5025 silicon transistor 
functioning as a buffer amplifier for the bff.o. 
signal, while and Qs are 2N3565 transistors in 
a direct-coupled audio-frequency amplifier. As 
the ring is a low-level device, it is necessary 
to amplify the 40-mv. rams, output to a level 
adequate to drive the following ai. power 
stages. Several demands must be met by the 
audio amplifier in order for it to function well 
with a ring product detector. Low distortion and 
a quite good signal-to-noise ratio are required 
so that the excellent characteristics of the ring 
are not degraded. The large amount of negative 

current feedback within the amplifier reduces 
both noise and distortion to where both are. 
difficult to measure, and creates an extremely 
low input impedance so that a 620-ohm resistor

Fig. 2—Full-scale layout of the etched circuit board, 
component side. This can be traced on transparent stiff 
paper and the tracing used as a negative for photo

sensitive board. See text.

(Ru) is used to match the 600-ohm output 
impedance of the ring. An additional eonse- 
quence of the d.c. feedback is insensitivity to 
fluctuations of supply voltage; variations as 
great as 25 per cent will not have a noticeable 
effect upon the performance of the amplifier 
when used at normal listening levels.

To simplify the problem of mounting a 
number of small components, an etched board 
was designed. The art work. Fig. 2, is a negative 
for use with photosensitive board, and a trans
parent master can be made by tracing the dark 
areas on a sheet of vellum or other stiff, trans
parent paper then making the dark areas 
opaque with black drawing ink. Complete kits 
for making etch boards at home are available 
for between S3 and $4 and are well worth the 
effort involved.

When the board has been etched and cleaned,

1 I1F-25V C13a 
.025 nF C12

R17 6200-------- 1

Q2 2N3565-----
R19 10kQ--  

R18 3.9kQ----  
03 2N3565 -----

R22 10kQ----  -
015 .01-25V /

R20 220Q
($ AF OUT^ . < 
R21 470Q-" . " 

CU'"' „

C11-.025 uF
.47 UF-25V C10 
220QR15

-,47uF-25V C-9
•33kQR13

- FDH-600 CR4

150Q-5%R12 5/0
FOH-600 CR3
FDH-600 CR2 15kn R7 

------------- -----------------2
-1500-5% R11 5%
-.01UF-25V C8
- FDH-600 CRI
- 68QR16
- .47 pF C20
- SE5025 01
-2.2kOR14 4.7kQR10
----------- -- -®AW8FO INPUT

if XFMR. SEC.

(Cj +18-22V 10mA-/
(55mVrms)

-220 R9
Fig. 3-—Placement of components on the circuit board.
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XI 
N.B. FM 
SOCKET

it should be cut to size with a hack saw and 
the edges smoothed with a file, after which the 
holes for the component leads should be drilled 
with a No. 57 drill. Soldering the components 
is made easier if the photo resist is removed 
with a solvent and the copper side of the board 
is pretinned.

Receiver Modifications
In order to use the product detector in the 

HRO-60 several existing circuits must be modi
fied. Fig. 4 should be coordinated with the 
schematic diagram of the receiver for better 
understanding of what is required.

Socket X-l in the power-supply compart
ment, originally intended for an n.b.f.m. 
adapter, is rewired as in the follows:
Pin 1—Remove lead to 4-105-volt regulated 

supply and wire it to a +20-volt source.
Pin 2—Remove ground lead and replace with 

shielded lead from c.w. oscillator.
Wiring to the remaining pins is unchanged.

Modification of the beat-frequency oscillator 
is required to permit a means of varying the 
output level and to improve the waveshape of 
the signal, as the ring must be driven by as clean 
a sine wave as possible. A practical method of 
mounting the 50.K injection pot is by means of 
heavy bus wire soldered between its lugs and 
the terminals to which it is connected. Rewiring 
of the function switch so that the b.f.o. is sup
plied with regulated 105 volts during c.w. and 
s.s.b. reception and disabled while receiving 
a.m. is also recommended.

Automatic gain control on c.w. and s.s.b. is 
possible and even desirable with the existing 
a.g.c. detector, but modification of the a.g.c. 

decay time constant is necessary. The HRO-50 
a.g.c. detector described in May 1964 QST by 
VV4JDR should be referred to by those inter- 
estod in building tho product-detector module.

Module Construction
Assembly of the components is on a 2% by 

3 x 3% inch box chassis, and is easily accom
plished. As with other low-level ri. and a.f. cir
cuits, all leads should bo. as short and direct as 
possible; and those carrying the input from the 
i.f. and a.g.c. buses should be shielded to prevent 
coupling to other circuits. A terminal strip can 
be used to mount components associated with 
the 6BA6 driver stage for ease of assembly.

Operation and Adjustment
After construction of the module and modi

fication of tho receiver, it would be wise to 
cheek the wiring for errors and to make certain 
that all voltages are within five per cent of 
those given. Alignment of the driver transform
er is conventional, and in the absence of a signal 
the primary and secondary should be adjusted 
for maximum noise. B f.o. injection is optimum 
when slightly more drive is used than is neces
sary to produce output from the ring.

The ring product detector has been used for 
over a year under widely varying conditions; 
from 20 db. over 9 signals to ones barely read
able in QRM and QRN. and during DX contests 
on both c.w. and s.s.b. Under all circumstances 
the very low noise and distortion considerably 
reduce listening fatigue and allow separation 
of c.w. signals differing by but a few cycles that 
would, with a nonlinear detector, be either 
difficult or impossible to copy.
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An
Impedance-Matching
Method

Combining the Balun
and L Network 

pcdance, and the L network, to convert that 
unbalanced impedance to a 50-ohm load for 
the coaxial-cable transmission line.

The design of this tuning system is straight
forward, and uses a scientific approach based 
upon measurements of the unbalanced imped
ance which any ham ean easily make, and using 
design procedures that are simple and easy. A 
feature of this system is that the unbalanced 
impedance measurements take into account all 
actual physical conditions, such as transformer 
performance, line and antenna length, balance, 
and so on. From a practical standpoint, the L 
network is probably easier to construct and 
operate than the series-parallel type. The use

o------

BY ROBERT LEO*, K7KOK

Use of open-wire feeders offers a conven
ient way of using a single-wire or doublet 
antenna which does not need to be a 

half-wave long, and which may be used for 
many different radio frequencies, not neces
sarily harmonically related. It offers the possi
bility of using shorter antennas than usually 
possible. As for radiating power, the length of 
a doublet is not critical if there is a means of 
getting the r.f. power to it. For example, the 
maximum directive gain of a half-wave dipole 
is only 0.39 db. greater than for a very short 
dipole* 1 *. Performance should not suffer if high 
v.s.w.r.'s result, since then open-wire line losses 
are still not excessive.

The impedance nt the shack end of the open
wire feed line will depend upon frequency, 
length of antenna, length of feed line, physi
cal arrangement, and upon the proximity of 
nearby objects. Whatever this impedance may 
be, we usually want to transform it by some 
matching and tuning network so that it will 
look like 50 ohms to the coaxial cable coming 
from our transmitter and receiver.

For this situation the usual coupler uses ei
ther series or parallel tuning, plus the use of 
taps or links-. While one can make estimates of 
whether to use series or parallel tuning, there 
is still some uncertainty as to what element 
values to use and where the taps should be. 
This is even more true when “short” antennas 
are being considered.

The tuning system to be described here is 
quite different from the conventional series
parallel type. Its elements are shown in block 
diagram form in Fig. 1. The matching elements 
are the rf. transformer, to convert the open
wire balanced impedance to an unbalanced im-
♦Director. Electronics Research Laboratory, Montana 
State University, Bozeroan, Montana, 59715

1 Jordan, Electromagnetic IVare» and Raliating Systems,
p. 415: Prentice-Hall.

•• The Radio Amateur's Handbook, ARRL, p. 343, 1968 
edition.

-o ANTENNA

BALANCED OPEN -WIRE FEED LINE

RE TRANSFORMER

L NETWORK

COAXIAL CABLE TO TRANSMITTER , 
RECEIVER

Fig. 1—Block diagram of the matching system.

of a transformer to convert from balanced to 
unbalanced is similar to the audio case of going 
from push-pull plates to a single-ended speaker 
load.

I have used coil baluns3 as the rf. trans
former in many’ applications with complete suc
cess, including both end- and center-fed an
tennas used for many’ different radio frequen
cies where it was not practical to erect more 
than one antenna. Usually’ a balun is thought 
of only’ as a 4:1 impedance-conversion device, 
from a balanced to an unbalanced load. For 
example, the usual coil balun is a pair of coils 
with the wires having 150-ohm transmission line 
spacing, and converts from 300 to 75 ohms 
when connected in series on the balanced end, 
and in parallel on the unbalanced end. Such 
a balun used in this application may not act

® The. Radio Amateur's Handbook, p. 338, 1968 edition.

A balun at the input end of a 
balanced transmission line provides 
an unbalanced load that can be 
measured to sufficient accuracy with 
simple equipment. An L network for 
matching this load to coax gives the 
transmitter the resistive load it likes 
to see
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Fig. 2—L-type impedance-matching 
circuits for transforming a complex 

load, Zi, into a pure resistance, Ri.

in the “4:1” sense, but apparently does a good 
job of converting front balanced to unbal
anced, which is till that is necessary. The L net
work does the rest of the job. If available, 
probably u ferrite-core r.f. transformer4 could 
also be used instead of the coil balun, but this 
has not been tried.

Impedance measurements on open-wire 
lines are not readily made, since balanced types 
of r.f. bridges are not available nor practical. 
The transformer converts the balanced open- 
wire impedance to an unbalanced impedance, 
which can easily be measured with normal un- 
bitlanced types of r.f. bridges.3 Once this im
pedance has been measured an L network may 
be designed to provide a match to 50 ohms.

Probably the best design information on L 
by Phillip H. Smith.8 (I will furnish a copy of 
networks appeared in Electronics in an article 
the article to anyone wanting it, since it is too 
long to include here). In his article, Smith (of 
later circular Smith-chart fame) proposed a 
■set, of eight L networks as shown in Fig. 2.

The complex load, Zl~Kt±jXl will be 
that measured at the unbalanced side of the 
r.f. transformer, while the pure resistance, R„ 
will be the same value as the characteristic im- 
pednnce of the coaxial transmission line 
chosen. Network analysis shows that for each 
impedance transformation situation certain of 
these networks will work, while certain other

1 The Radio Amateur'. Handbook, p. 330. 1968 edition.
f- Strandlund, “Amateur Measurement of R+jX,” QST, 

June, 1965, Of Hip manufactured bridges available, the 
General Radio type GK-1606A it* representative. (See also 
Cherubini. “An Admittance Bridge for R.F. Measure
ments.” QST, September. 1967—Editor.)

“Smith. “L-Type Impedance Transforming Circuits”, 
Electronic», March, 1942. 

configurations will not. Which networks will 
work for a given combination of load and line 
impedances may be quickly determined by 
plotting these on. one of Smith's rectangular 
design charts, which show workable and “for
bidden” regions. If any of several networks 
might do. then choose the one having the most- 
reasonable element values, or the one which 
acts most like a low-pass filter, for greatest 
harmonic attenuation.

The use of such L networks has several ad
vantages. Antenna matching and tuning is eas
ily accomplished by varying the L-network ele
ments to achieve a minimum v.s.w.r. as indi
cated by a vawr. meter in the coaxial trans
mission line. L networks are physically con
venient and easy to make, since often they 
may be wired as shown in Fig. 3. creating con
figurations (a) and (e) of Fig. 2. Other switch- 
able combinations are of course possible, and 
this will depend upon the set of impedance 
combinations involved.

Use of such tuned networks offers an excel
lent wax’ to reduce harmonics, as suggested by 
the shape of the tuning curves given in Fig. 4. 
The curves show that a roller coil would offer 
more precise control in achieving a low v3.wjt. 
than the tapped coil used to generate the data 
for this figure.

Use of an L network opens the way for auto
matic tuning of the antenna matching net
work, by use of discriminators, servo ampli
fiers, and motors to tune the network LC ele
ments for minimum v.s.w.r.

Another important application for this type 
of L network is to match the base of a vertical 
antenna to a 50- or 75-ohm coaxial line. One

Fig. 3—Commonly-used L-network configura
tion. The capacitor can be switched between 

the input and output sides as required 
for matching.

( R.E TRANSFORMER SIDE)(COAX CABLE SIDE)
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3.0

IO

L’I.S^h.

Fig. 4—Voltage standing-wave ratio versus capacitance 
for the network shown in Fig. 3, for a fixed value of 

inductance, in a representative antenna system.

The system has not been tried on extremely 
short antennas, but I see no reason why this 
would not be possible. In such a ease the high 
currents which would result would need to be 
allowed for in selection of components, just 
as in any other short-antenna situation.

An Example
As an example, consider the L network used 

here for the 15-meter band. Measurements 
made on the unbalanced side of the balun with 
a GR r.f. bridge were:

/, MHz.
21.0
21.1
21.45

R „ ohms
9.0
8.7
8.0

X „ ohms 
-jlO 
—.j 10 
_y!5

vertical antenna with a tunable L network at 
its base will allow one antenna to serve for 
many different, and random, frequencies. (The 
open-wire-line horizontal antenna system has 
the advantage, however, that the L network 
can be located in the shack for convenience in 
tuning.) Bridge measurements of the base im
pedance of the vertical provide the same kind 
of data as is obtained from the rf. transformer 
measurements, and allow the same kind of L 
network design. Use of such measurement data 
and L networks has been completely successful 
in many such vertical antenna installations.

Typical L networks are shown in the photo
graph, Fig. 5. The smaller one is for the 15- 
meter band, while the larger has independent
ly switched L and C to cover the 40- and 80- 
meter bands. The data for Fig. 4 came from 
tests of that unit.

The Smith charts use normalized units, which 
means that for matching to 50 ohms, divide the 
values of R , and Xt by 50 to make 1 chart unit 
equivalent to 50 ohms. Thus for the 15-meter

9
network use R, ~ g^= 0.18 and

. 10

Next, select the type of L network which will 
allow a match between = R, ± jXt = (0.18 
— y’0.2 here), to R, = 1.0. Study of the charts 
associated with each of the network configura
tions of Fig. 2 shows that (c) is suitable, and 
desirable since it acts most like a low-pass filter. 
The Smith chart representing the L network of 
Fig. 2 (c) is shown in Fig. 6.

Fig. 5—Typical L-net- 
work construction. 
The network at the 
left is for 15 meters 
and the one at the 
right is for 40 and 

80 meters.
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Fig. 6—Chart for the i. network of Fig. 2(c). The load point, 
Zi = 0.1 8 — (0.2, used in the example in the text is plot
ted on the chart. From its position the network element 

values, Xt, = 0.56Rt, and Xc = 0.47Rr„ can 
be determined.

Plotting of normalized load values on this 
chart gives direct answers as to the required 
normalized network element values, and Xc, 
needed to build the network. In this ease, the 
load point, Z, = 0.18 — >0.2, gives X,. = 0.56 R, 
and Wo ~ 0.47 Rt. Since Rt = 50 ohms, Xj, = 
28 ohms and Á',. = 24 ohms. Use of a reactance 
slide rule for these values of X,. and at 21.0 
MHz. gives L = 0.21 ,uh. and C = 310 pf.

I built the L network in a metal box as 
shown in Fig. 5, with the coil leads connecting 
to coax connectors, one on each side of the 
box. Tuning is done with the variable capaci
tor, and for this band is not critical enough to 
require changing the coil. For 80 meters, or 
where the antenna is “short”, both L and C 
should be tuned, as suggested in Fig. 4. Other 
designs can be easily carried out using the 
charts given in the Electronics article. The de
sign ma.v be easily checked by measuring the 
coax side of the L network, when conncefod 
to the balun and antenna, with the rf. bridge. 
When the L and C have been correctly set. 
the impedance should read 50 -(- jO, which will 
result in a vjs.wx. of 1.0.

• Tlßw ¿ZppaAafuA
25-kHz. Adapter for 100-kHz. Markers

The 100-kc. crystal-oscillator marker now an al
most customary part of current ham-band receivers 
is obviously useful, but doesn't supply close-enough 
frequency intervals to define the edges of amateur 
subbands as now constituted. Nowadays it takes 
intervals no greater than 25 kHz. to do the job 
for all bands. The gadget shown in the accom
panying photo, the Paxitronix IC-3 Divider, is a 
digital circuit which will divide the output of your 
100-kc. oscillator by 4, thus generating the needed 
markers.

The circuit is basically the one suggested by 
W0KPZ in "Technical Correspondence" on page 
55 of February, 1068 QST, with the addition of a 
transistor amplifier between the receiver's 100-kc. 
oscillator circuit and the first flip-flop. The amplifier, 
dual Hip-Hop, and power-supply voltage divider are 
all included on the 1 If by 1 If inch etched circuit 
board. The IC-3 d.c. power can be taken from any 
p >int in the receiver B supply that will furnish 100 
to 180 volts. Current taken is 5 to 10 ma., depending 
ou the source voltage.

The divider comes with descriptive material, 
installation and operating instructions, and mount
ing hardware. A trial in a receiver where a d.c. 
voltage of 125 happened to be conveniently avail
able showed it to give strong harmonics at 25 kc. 
intervals throughout the entire range (10 through 
80 meters) covered by the receiver. The 1G-3 is 
made and distributed by Paxitronix. Inc., P.O. Box 
1038, Boulder, Colorado 80302. Price class is $6. 
— WIDE

Feedback
The HEW official shown with WA7AEL on page 

77 of October QST is Jas. (I, Terrill. Jr., Director of 
the National Center for Radiological Health, HEW.

The figure in the last line of the first column of 
WRIT’« 7-MHz. antenna table in Technical Corre
spondence, October QST, should have been if in
stead of The vertical and horizontal portions 
add up to % wavelength.
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Is A Balun Required?
Information on a Popular Antenna Question

BY LEWIS G. McCOY,» W1ICP

am using coax to feed my antenna, and 
I other hams tell me I must use a balun or my 

antenna won’t work properly. I seem to be 
getting out OK, so should I put in a balun or 
shouldn’t I?”

This question, or a variation of it, keeps 
popping up whenever antennas are discussed. 
This article will attempt to answer the question iu 
simple language.

The Balun — A Definition
The word balun (not balum!) is a contraction 

of BALauced and uxbalanced. Its application is 
to transform an unbalanced condition (one side 
at ground potential) into a balanced one, or vice 
versa.

There are two types of baluns that are com
monly used by hams. They are 1-to-l aud the 
4-to-l devices. A 1-to-l balun is a circuit that has 
the same impedance at its input side as at the 
output side. In other words, if you attach a 
.50-ohm load to one side, the 50-ohm impedance 
will appear at the other side. The 4-to-l type can 
be used either as a step-up or step-down trans
former. For example, if you wanted to match 
a 300-ohm folded dipole to a 70-ohm coaxial line, 
the 4-to-l balun would be ideal to match the 
antenna to the line.

This brings up an interesting point. Many 
amateurs mistakenly believe that a balun is a 
matching device. It can be a matching device but 
in most applications with antennas, it is not. 
The 4-to-l balun would be considered a matching 
device in that it transforms the impedances by 
a ratio of 4 to 1. However, the more commonly 
used 1-to-l balun does not transform impedances, 
so it shouldn’t be considered a matching circuit. 
What the 1-to-l balun does is enable the user to 
go from an unbalanced feed line to a balanced 
feed point.

Feed Lines, Balanced and Unbalanced
There are two common types of feed lines used 

by amateurs. The most popular is coaxial line. 
The other is parallel-conductor line, which can 
be either open-wire or Twin-Lead type. Any 
transmission line that has two conductors of the 
same size and shape can be considered to be a 
balanced line. Open-wire and Twin-lead trans
mission lines fall in this category.

Coaxial transmission line consists of two 
different-sized conductors. The outer conductor 
is in the form of a tube and the other conductor

* Novice Editor, 

is centered inside it. In the type of coax used 
by most amateurs the tube is a flexible copper 
braid while the inner conductor consists of either 
stranded wires or a single wire, insulated from 
the tube by a plastic dielectric. This type of 
line is unbalanced.

Where many beginners get confused in their 
thinking is in understanding how r.f. currents 
travel in coaxial lines. This probably arises from 
the fact that the outside shield is usually 
grounded at the transmitter end of the line (as 
it should be). R.f. currents travel on the inner 
conductor and on the inside of the outer tube or 
braid. If r.f. does flow on the outside of the line 
as well as the inside, the coax is no longer a 
simple transmission line but will act as ati an
tenna as well, with the current on the outside 
causing radiation just as it would with any 
single conductor.

BALANCED ANTENNA
<O>------------------------------------------- -----------------------cezo

UNBALANCED
FEED

(COAX)

Fig. 1 —This shows a popular antenna system. The text 
discusses the problems involved with feeder radiation.

Feed-Line Radiation
The function of a transmission line is to offer 

a path for r.f. power to travel from the trans
mitter to the antenna. The feed line should make 
this transfer of r.f. as efficiently as possible (with 
a minimum of loss) and do the job without 
radiating. When a transmission line radiates any 
r.f. it no longer is just a feed line; it becomes an 
antenna, or part of the antenna.

Whether or not a radiating feed line is impor
tant as far as your signal is concerned depends 
on several factors. If, for example, you are a 
Novice with a dipole or multiband dipole, feed
line radiation probably won’t be harmful at all. 
In fact, such radiation would probably be help
ful, because it might put out a signal in a direc
tion where none would normally exist. A Novice 
operating on 80 or 40 meters would probably 
want to work in the most directions possible.

On the other hand, if you are using a beam 
antenna, the only radiation you would want 
would be from the antenna itself. Otherwise, you 
could seriously degrade the front-to-back or 
front-to-side ratio of the beam. If you have a
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Fig. 2—A—Pictorial of a balun for a 1 -to-1 ratio. B—The 4-to-l unit. For a 1 -to-1 balun for the 3.5- to 28-Mc. range, 
10 trifilar turns are required. The turns should be equally spaced around the core. 10 bifilar turns are required on the 

4-to-l unit for the same frequency coverage.

T2 /TOROIDAL CORE

4:1 BALANCED TO UNBALANCED

B

beam antenna that has poor front-to-back ratio, 
a radiating feed line could be the cause.

If a feed line isn't supposed to radiate, the 
question is how such a condition comes about. A 
feed line usually radiates because power from 
the antenna is coupled from the antenna back to 
t.he feed line. A beginner, not knowing about 
transmission-line theory, would be perfectly 
justified in asking why the r.f. traveling on a 
transmission line from the rig to the antenna 
doesn't radiate from the line. Without going into 
a lot of detail, it can be stated briefly that radia
tion from one line conductor tends to cancel the 
radiation from the other conductor because the 
phases of the fields set up by the two are such 
that radiation is very difficult or impossible. 
However, if r.f. energy is coupled back from the 
antenna to the feed line the phases of the r.f. 
currents that flow on the line conductors no 
longer are such that the fields cancel one another, 
so radiation takes place. These “back” currents 
often are called parallel currents or “parallel 
standing waves.”

Our problem boils down to the undesired cou
pling between the antenna and the feed line, 
particularly when using coaxial feeders. Fig. 1 
shows a typical dipole, a balanced antenna, fed 
with coaxial cable, an unbalanced line. The inner 
conductor of the coax is connected to one side 
of the antenna while the outer shield is connected 
to the other side. By connecting the outer braid 
to one half of the dipole we are connecting both 
the inside and outside of the braid to one side of 
the dipole. Under these conditions, it is difficult 
to prevent antenna currents from flowing on the 
outside of the braid.

Checking for Line Radiation
It is almost impossible to actually measure 

any current flowing on the outside of the braid. 
However, there are several methods of deter
mining if currents are flowing on the outside. If 
you have an s.w.r. bridge in the coaxial line, 
check the s.w.r. and then change the location of 
the bridge in the line and check again. If the 
s.w.r. changes, more than likely the reason is 
because of parallel currents on the outside of the 
line. The s.w.r. in a feed line is established by the 
impedance of the antenna in relation to the 
characteristic impedance of the line. If, for 
example, the impedance of the antenna is 100 

ohms and you are using 50-ohm line, the s.w.r. 
will be 2 to 1, and it should be 2 to 1 no matter 
where the bridge is placed in the line! If the 
apparent s.w.r. is different at different, points 
along the line, then the s.w.r. readings are being 
upset by the parallel currents.

Another way to check is to put the s.w.r. 
bridge in the “forward-power” position, set t.he 
meter for about half-scale reading, and then run 
your hand along the outside of the coax. If the 
meter reading varies, you have parallel currents 
on the feeder.

Still another indication is r.f. around the shack. 
If you get any “bites” from r.f. on equipment in 
the shack, such as the microphone, the receiver, 
or the transmitter cabinet, this can be an indica
tion of antenna currents on the outside of the 
line.

Is a Balun Worth It?
Before discussing the “how” of removing r.f. 

from the outside of the line, the question you 
should ask yourself is, “Should I remove the 
r.f.? ” Assuming you are using an 80- or 40-meter 
coax-fed dipole, more than likely any feed-line 
radiation is of no consequence, so it probably 
wouldn’t be worth the cost and effort to eliminate 
the feeder radiation. The average amateur 80- or 
10-meter antenna is installed 30 to 40 feet above 
the ground. While many owners of such antennas 
may assume that they are getting the figure-8 
pattern from the antenna, in all probability the 
radiation is omnidirectional. In order for a 
dipole to have any appreciable directivity on 
.80 or 10 meters the antenna must be consid
erably higher than 30 or 10 feet above the 
ground.

There is one other consideration that should 
be taken into account, TVI. One of the common 
problems with TVI is fundamental overloading 
of the TV set from a strong nearby amateur 
station. Feed-line radiation is more likely to be 
vertical radiation rather than horizontal. As such, 
the vertical radiation could possibly dump more 
fundamental signal into the nearby TV an
tenna system. Normally, less fundamental signal 
pick-up could be expected with horizontal 
polarization.

As stated earlier, one would not want feeder 
radiation with a beam antenna because such 
radiation could degrade the beam pattern.
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In addition to feeder radiation, it is possible 
to run into another problem at v.h.f. when using 
coax to feed a balanced antenna. Instead of the 
pattern from a v.h.f. antenna being symmetrical, 
as would be expected from a balanced circuit, it 
is possible to get “skewing” of the pattern. 
For this reason, a balancing device of some type 
should be used with coaxial feed. Complete details 
for such devices can be found in The Radio 
Amateur's V.H.F. Manual.

The Toroidal Balun
A study of The Radio Amateur's Handbook will 

show that several different types of baluns are 
available for different applications. The most 
popular type in use at frequencies below 28-Mc. 
is the broad-band toroidal type shown in the 
photographs. The balun shown in Fig. 2 can 
be used as a 4-to-l or 1-to-l device, depending 
on how it is made, and will maintain these ratios 
from 80 through 10 meters with reasonable 
tolerances. For example, the 1-to-l unit was 
tested with a 50-ohm load and the poorest match 
within that frequency range was 1:2 to 1.

If you look through the advertising pages of 
QST you find several firms that make toroidal 
baluns, or you can build your own and save 
money. The kit1 shown in one of the photographs 
includes the toroidal core and wire to make up a 
balun that will handle the legal amateur power 
limit.

Resonant Outer Braid Problems
One fact that should be pointed out is that 

a balun may not eliminate feeder radiation. You 
i The kit shown is available from Amidon Associates, 

12033 Otsego St., North Hollywood, Calif. 91607.

Here is one method of mounting the balun. This particular 
unit is a 4-to-1 device. A small piece of phenolic insulation 
is used between the transformer and the Minibox wall to 
prevent shorting of the wires. Epoxy cement can be used 
to cement the core to the phenolic board. For outdoor use, 

the seams of the Minibox should be sealed 
with epoxy cement.

This is a kit that can be used to make up either a 4-to-1 
or I -to-1 toroidal balun. The core measures 2 inches in 

diameter and is '/z inch thick.

can still have power coupled from the antenna to 
the line if the line isn’t brought away from the 
antenna at right angles for a distance of at least 
a quarter wavelength. Also, if the length of the 
outside of the braid and its path to earth ground, 
(including the part of the antenna to which the 
braid is connected (if you aren't using a balun) 
happens to work out to be a resonant length, 
energy from the antenna would more than likely 
be coupled back to the outside of the coax. This 
would cause parallel currents on the line, with 
radiation a result.

Bear in mind that the overall outside length 
of the coax braid must take into consideration 
the total path length from the end at the antenna 
to where an earth ground actually exists. Because 
we have no way of knowing where the exact 
ground point is, there is no way of knowing how 
long to make the coax feeder beforehand.

One way to cheek if the overall path length 
happens to be a resonant length is with a grid
dip meter. Make sure that all the regularly- 
used connections, such as the ground lead, a.c. 
plug in the wall, key or mike leads, and so forth, 
are in place, because all this metal goes into 
making up the length we are concerned about. 
Just keep in mind that we are not concerned 
about the electrical length of the inside of the 
coax but rather the total length of the outside; 
the total electrical length is varied by the factors 
mentioned above.

Couple your grid-dip meter to the outside 
braid of the coax and carefully tune the grid-dip 
meter through the bands you are concerned 
about. If you get a dip in the band or bands, the 
outside length is resonant and it would be easy 
to couple power back from the antenna to the 
feeder. One simple way of correcting the con
dition is to change the length of the ground wire 
so that any grid-meter dip is well outside the 
ham band or bands. You could prune the coax 
but this is slightly more expensive than changing 
a wire length! If you can move any resonances 
at least a few hundred kilocycles outside a ham 
band it should help to prevent coupling of un
desired feeder currents.

As you can see, whether or not you want to 
install a balun depends on several considerations. 
For many purposes, it would be to a ham’s 
advantage to use one, but in other instances it 
would be a waste of money and time. What you 
must do is carefully look over your needs and act 
accordingly.
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Signal

Detection with

COHERENT POST-DETECTION SYSTEM

Fig. 1. Synchronous... detection system, with 
received signal sampled by an FET, gated at 
the rate of the ■' audio beat note of the 

receiver.

Real Time Avera^ino;
o o

BY W. R. ADEY*. M.D., WB6DEX AND R. T. KADO B.S.

T
in-; technique of weak signal reception de
scribed here was first developed for use in 
brain research,* 1'2 and has been success

fully applied in the past year to the detection, 
of weak moon-bounce signals on 144 MHz. Our/’ 
impedance measurements in brain tissue were 
made at 1000 Hz., and have required the re--’ 
liable detection of shifts in the measfiripg 
signal of the order of 0.1 to 0,01 microvolt, in 
the face of an amplifier input noise of 0.2 * 
to 05 microvolt, in the same bandpass.

Obviously, such a system has ^considerable 
potential in the detection ot weak, coherent 
radio signals substantially buried in. noise of 
much greater amplitude. Its application to 
brain research has allowed detection of 
changed tissue states .associated- with learning 
and epilepsy, which .would have been totally 
obscured with largertyjrieaSurmg. currents. Its 
particular capability tortieteet coherent signals 
in noise immedialbly"suggestedits possible use 
in detection weak echoes in e.m.e. studies 
at 144 MHz A recent QST, article3 has empha
sized the potential of -synchronous detectors 
in slowly integrating ^ry weak signals buried 
in noise. The prioe^paid by all such devices is

»School of Medicine. University of California, Los An- 
geles, California 90024.

1 Adey, W.R., Kado, R.T. and Didio. J. “Impedance 
measurements in brain tissue of animals using microvolt 
signals.“ Experimental Neurology, 1962, 5-.47-66.

8 Kado, R.T. and Adey, W.R. “Method for measure
ment of impedance changes in brain tissue,” Proc, Otli 
Internal, Conf. Medical Electronics and Biol, Engineer

ing, Tokyo, 1965, p. 551.
»Parrish, A. “Detecting VHF signals too weak to be 

heard.” QST, January. 1968, p. 44.

a reduction in b^Uwidth proportional to the 
integration time. The system described here 

” offers .the S'dTffntages of a fast sampling rate 
and more rafiid integration. It also offers the 
possibility that its utilization by groups of ex- 
perimenters in the m.e.w. transmission mode 
may provide truly phase-locked transmission 
and reception loops at audio frequencies nt dif
ferent locations.

- Design Of Signal Sampling System
The initial laboratory system was designed 

around an exceedingly stable tuning-fork os
cillator. The system was truly coherent, and 
retained phase information about the imped
ance signal current on a cycle by cycle basis. 
The question was whether the system would 
retain its useful charnel eristics with a less elab
orate oscillator. Also, could it be used to de
tect signals by manual tuning to the desired 
audio frequency? To be fully effective, the 
receiver beat note or tone modulation should 
remain stable within 1.0 Hz. On the other 
hand, as will be explained, the system will 
integrate, though more slowly, wave trains at 
frequencies adjacent to the master oscillator 
frequency, and at the same time will integrate 
noise components to zero. Our expectations 
have- been proven correct, and the method 
does indeed detect signals in 10-20 db. of noise.

The system configuration is shown in Fig. 1. 
A 500-Hz. sine-wave oscillator drives a Schmitt 
trigger which produces brief pulses at the same 
rate as the audio oscillator. These pulses drive 
a multivibrator that fires once for each pulse 
of the Schmitt trigger. The duration of the
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Fig. 3. Inferior view of synchronous defector.

square wave produced by this multivibrator 
can be adjusted from 0.2 to 2.0 milliseconds. 
The first one-shot multivibrator triggers a 
second one-shot multivibrator on the falling 
phase of its square, wave. The second one-shot 
multivibrator produces a much shorter pulse of 
0.1 ms. The variable duration of the square 
wave from the first multivibrator allows the 
positioning of the brief 0.1 ms. pulse at any 
position in time relative to the original sine
wave signal. In the initial adjustment of the 
detector, the pulse is placed at the base line 
crossing of the sine wave, which is the point 
at which the sine-wave voltage is changing 
at the fastest rate. As will be explained, it will 
thus charge the following HC integrator most 
quickly at this position.

The 0.1 ms. pulse is used to open an FET 
gate, which remains short circuited until the 
pulse is applied. The receiver output is ap
plied to this gate. The signal is mixed with 
noise. The momentary opening of the gate al
lows a brief sample of the receiver output to 
pass to the postdetection amplifier and HC in
tegrator. The signal is sampled 500 times per 
second, and the components that have a con
stant phase relation to the sampling pulse will 
integrate to a measurable output, whereas the 
noise components will integrate to zero. In its 
application here, the integrator time constant 
is 1.0 to 2.0 sec., but in the detection of very 
weak signals this can be extended to 10 sec. 
or more.

What happens if the receiver is not tuned 
to a beat note exactly the same as the audio 
oscillator frequency? In a practical world re
ceivers and transmitters drift, and even short 
term stability better than 10 Hz. at 144 MHz. 
is not easy to secure without phase-locked r.f. 
oscillators. Under these conditions, the beat 
note will have a “phase velocity” relative to 
the sampling pulse train.- The beat note will 
drift in and out. of phase at a rate determined 
b.v the frequency difference. At frequencies 
within 1 or 2 Hz. of the sampling pulse fre
quency, the output of the integrator rises and 

falls at the rate of the frequency difference. 
Phase locking is indicated by a sudden sharp 
rise in integrator output, four or five times 
larger than at closely adjacent frequencies. To 
minimize responses to beat frequencies more 
than a few cycles away from the sampling fre
quency, the receiver selectivity should be as 
sharp as possible. Filters in a 75A-4 receiver 
reduce the bandwidth to less than 150 Hz., 
and this is further reduced to 40 Hz. in a 
toroidal filter. At shifts up to 10 Hz. from the 
center frequency, smaller but useful integrator 
outputs will occur. Integrator output can be 
read visually on a high-impedance voltmeter 
or chart recorder. It can also be used to gen
erate a synthetic audio signal.

Circuit Of Signal Sampler
The version of this system used in moon 

bounce work replaced the original tuning fork 
oscillator with a simple parallel twin-T oscilla
tor followed by an emitter follower to drive 
the Schmitt trigger (Fig. 2). The latter needs 
about 5 volts drive, and can be driven by any 
external audio oscillator. Adjustment of the 
two multivibrators will require an oscilloscope, 
but once the potentiometer settings have posi
tioned the sampling pulse from the second 
multivibrator as described above, no resetting 
is needed. The detector was constructed on 
copper clad perforated board and mounted 
behind an aluminum chassis that also houses 
an FET voltmeter. It is well to locate the 
audio oscillator at one end of the board and 
the FET gate at the other to minimize chances 
of coupling between them. The audio oscilla
tor is located at the left end of the board 
(Fig. 3) and the Schmitt trigger and multivi
brators lie along the upper edge. At the right 
top is the FET gated detector, with the post- 
detection amplifier at the lower right. This 
amplifier is transformer coupled to the bridge 
rectifier and 7?G'-integrating network on the 
lower part of the board.

Application To MoonB ounce Reception
This system lias been successfully tested on 

numerous occasions in searching for signals 
from other stations, and in the detection of our 
own echoes. The transmitter runs 1.0 kw. to a 
pair of 4CX25OBs, with an output of 600 watts. 
The antenna is a stacked array of 9 bays of 
cross-polarized Yagis, totaling 180 elements. 
The approximate gain of a, single set of 90 
elements is better than 21 db., using the sun 
as a noise source and calculating gain from 
both maximum noise increment and by meas
urement to half power points in E and H planes 
of the antenna.

The results shown in Fig. 4 are representa
tive of average echo levels with 90 elements 
in a 90-second period. The receiver output 
was recorded on tape, and later played back 
through the detector on a chart recorder. In 
each case, the upper trace is the synchronous
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Fig. 4. Echoes returned from moon under average 
conditions. Top trace in each pair is from synchronous 

detector, and lower from receiver output.

detector output and the lower trace is the 
raw receiver output. At best, the echoes were 
weakly audible to a “trained” ear, but in most 
instances were inaudible. (The question of the 
trained ear is a topic in itself, since it can be 
shown, to detect tone signals in more than 30 
db. of noise.)4 Hand-sent pulses 0.5 to 1.0 sec. 
in duration caused a rapid rise in the inte
grator output. The height and slope of the rise 
varied with the proximity of the beat note to 
the sampling pulse frequency. At the time 
shown, the moon was almost due south in 
azimuth at this location, so that doppler shift 
was small, and the transmitted and received

*Swets, J.A. “.Indices of Signal 'Detectability Obtained 
With Various Psychophysical Procedures,” J. Aeoust. 
Soc. Amer. 1959, 32(4): 511-514.

E'-M-E ECHOES 144.090 MHz 4/28/68

Fig. 5. Weak returns with moon and sun close together. 
Antenna was fixed and moon passed in transit across 

antenna. Echoes peaked at 2005 GMT.

signals were close together. Echo returns begin 
about two and one half-seconds after the start 
of the transmitted pulse, and appear on the 
discharge phase of the integrator time con
stant. The amplitude of these echoes is about 
one fifth of the deflection, from the receiver 
background noise, and thus the detector is 
able to retrieve signals in 10 to 15 db. of noise.

Echoes are usually weaker when the sun 
and moon are close together. A test was made 
when they were about 10 degrees apart, with 
the antenna fixed 4 degrees ahead of the 
moon’s transit (Fig. 5). Echoes at 1959 GMT 
were weak and variable, peaking at 2005 
GMT and declining thereafter. A half hour later 
they were barely visible, even with higher 
detector gain (Fig. 6).

Fig. 6. Minimal echoes half hour after those in Fig. 5, 
with moon now substantially off main lobe af antenna.

Application To Transmission With M.C.W.
Obviously, it would be desirable to obviate 

the problems of drift associated with stringent 
tuning requirements in conventional receivers. 
A further development of the system is now 
under test. The 500-Hz. audio oscillator has 
been used to generate a second 1000-Hz. 
signal by frequency doubling in. a toroidal 
filter. The two signals were mixed and ap
plied to an s.s.b. generator to produce a signal 
that was amplitude modulated at 500 Hz. 
Currently echo tests are under way with the 
receiver in the a.m. mode. Since the trans
mitted signal is now locked to the syn
chronous detector at audio- frequencies, it 
should be possible to take full advantage of a 
coherent system. However, it appears that the 
decreased sideband power associated with the 
m.c.w. mode, and the additional problems of 
accurate receiver tuning in the a.m. mode 
need evaluation.

Nevertheless, such a method would afford, 
stations at different locations the opportunity 
to develop coherent systems that would utilize 
a common tone source. For example, world
wide coverage by WWV would permit use of 
its tone transmissions as reference signals for 
the pulse sampling train used here, and as a 
tone source for m.c.w. Moonbounce circuits 
are much closer now for amateur work than 
any of us ever realized, but their utilization 
will always bring us face to face with the 
problem of weak signals, and often with sig
nals actually buried in. noise. |qsiT—-j
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A Solid-State
Audio Filter

The completed filter mounted !n a small Minibox,

BY LOUIS N. ANCIAUX, LT., U.S.N.,* WB6NMK

The 2.5-kHz. filter found in most transceivers 
provides just about the maximum selectivity 
that can be tolérated in s.s.b. reception with

out impairing intelligibility. It does not, however, 
provide the degree of selectivity permissible and 
desirable for c.w. reception. I.f. filters with nom
inal bandwidths of 400 or 500 Hz. are available 
for some receivers, but they are expensive, and 
still do not provide the degree of selectivity that 
could be used for c.w. reception.

Maximum permissible selectivity for the mode 
under consideration is desirable not only as an 
aid in eliminating interference from signals on 
closely adjacent frequencies, but also to reduce 
noise. The effective increase in signal-to-noise 
ratio that results with increased selectivitj’ is 
approximately proportional to the log of the 
bandwidth ratio. As an example, the improve- 

* Naval Electronics Laboratory Center, San Dieuo 
Calif. Mailing address: 4361 Narragansett Ave., San 
Diego, Calif. 92107.

Fig. 1 —Response curve of the selective audio filter shown 
in the photographs.

ment in signal-to-noise ratio in decreasing the 
bandwidth from 2.5 kHz. to 80 Hz. is 10 log 
2.5/0.08 - 10 log 31 « 10 X 1.49 = approxi
mately 15 db. This is equivalent to an increase in 
signal strength of about three 8 points, assuming 
5 db. per S point.

Several factors place a limit on the maximum 
selectivity that can be used in practice. Easily- 
recognized factors are those associated with the 
receiver tuning rate, and the frequency stability 
of the signal being received. Unless the receiver 
tuning rate is adequately slow, there will be 
difficulty in adjusting the receiver to set the 
signal in a narrow pass band. Similarly, it will 
be difficult to keep an unstable signal centered 
in the pass band. Signals whose frequency varia
tions are too rapid to be followed by retiming 
the receiver (chirpy, wobbly, or rapidly drifting 
signals) cannot be copied.

A factor that may be less familiar to some is 
that rectangular pulse signals, a class into which 
c.w. signals fall, require a certain minimum band
width? This bandwidth in Hz. is approximately 
three times the c.w. transmitting speed in words 
per minute. Thus a code speed of 25 w.p.m. re
quires a bandwidth of about 75 Hz. (Where ex
treme selectivity is used to reduce noise, such 
as in moonbounce work, the code speed must be 
reduced accordingly.)

Selective Audio Filter
A high order of selectivity can be obtained 

with an audio filter. One advantage of this type 
of filter is that it can simply be plugged into the 
headphone jack of any receiver. No alteration 
of the original receiver circuitry is necessary. 
Selectivity in an audio filter can be obtained by 
the use of high-Q tuned circuits, just as selec
tivity is obtained at r.f. The sharpness of the 
nose of the selectivity curve and the steepness of 
the skirts depend on the number of such circuits 
used, tn the author’s first attempt at a filter, 
three circuits were used. This arrangement pro
vided a bandwidth of approximately 30 cycles at

’Grammer, “Why Key Clicks?,” QST, October, 1966.
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Fig. 2—Circuit diagram of the selective audio filter for
in ohms (K — 1000). Polarized capacitors are electrolytic; others are mylar. 

Unless otherwise indicated, fixed resistors are !4-watt.
ARi—Integrated-circuit audio amplifier (RCA CA3020).
Ci, C2—See text.
CRi—4N547 (or any other silicon diode).
Jl, ht J3, J4—Miniature open-circuit headphone ¡ack 

(Calrad, Switchcraft).
Li, La—88-mh. telephone toroid (see text).

10 db. down, but this selectivity was too great to 
be of practical use. Two circuits provide just 
about the maximum. selectivity that is practical 
for the frequency stability of a large percentage 
of the DX signals normally to be found on the 
air. The response curve of this filter is shown in 
Fig. 1.

The circuit of the filter is shown in Fig. 2. 
It is simple and straightforward, and is not critical 
as to component layout. The FET amplifier pro
vides high-impedance input, and its gain of 
approximately 12 db. is enough to overcome losses 
in the filter. The selective circuits are inserted 
between the FET amplifier and an RCA CA3020 
IC amplifier. The latter is a high-gain two-stage 
amplifier with i-^-watt push-pull output.

7ii is the audio gain control. Si, permits cutting 
the filter out of the circuit when it is not wanted. 
Headphone output may be taken from and 
speaker output from J4. The diode, Ch’i, is merely 
a safety device to protect the transistors in case 
the battery polarity is inadvertently reversed. 
The 6.5 ohm resistance (two 13-ohm, J^-watt 
resistors in parallel) is necessary to provide a 
proper load for the IC amplifier when high- 
impedance headphones are used.

The inductors, Li and ¿2, used in the tuned 
circuits are the well-known 88-mh. telephone 
toroids, but any high-i/ inductors of this approxi
mate value may be used. The parallel capacitors, 
C’i and C’a must have values that will tune, with 
the inductance of the coils, to the desired audio 
frequency. The author prefers a frequency of 
about 'JOO Hz. for copying c.w. The frequency 
may be lowered by using more capacitance, or 
raised by using less capacitance. Both circuits 
should be tuned as exactly as possible to the 
same frequency, whatever the chosen frequency 
may be.

aw. reception. Capacitances are in microfarads; resistances are

Qi—2N3819 N-channel FET transistor.
Ri—5000-ohm control, audio taper.
Si—Miniature toggle (Calrad, or similar).
Ti—Transistor audio output transformer, 125 ohms, at. 

to 3.2 ohms (Argonne AR-174).

The photographs show the general layout of 
components in the author’s filter, which, was as
sembled on a 2% X 5-inch piece of perforated 
board. This board fits nicely into a 3 X 5M X 
2J4-ineh Minibox. The layout need not be fol
lowed closely.

Using the Filter
Some patience is required in learning to tune 

the receiver with the filter in use. The less band
spread the receiver has, the more difficult tuning 
becomes. A common tuning rate for amateur- 
band receivers is about 25 kHz. (25,000 Hz.) per 
revolution of the tuning knob. This gives a 
rough idea of the care that has to be used in ad
justing a signal to the center of an 80-IIz. pass 
band. But it can be done with practice. Start 
out by timing in some signals that are reasonably 
strong, and free from QRM. These signals will 
have sufficient strength when down on the skirts 
of the response curve to give a warning as you 
approach them. After some experience with sig
nals of this type, you can start digging down for 
the weaker ones that have to be fairly well cen
tered on the pass band to be heard.

Noise
While high selectivity deals quite well with 

random noise with a more or less smooth envelope 
form, unfortunately this is not true of noise 
spikes of high amplitude and short duration, such 
as ignition noise. Shock excitation of a high-Q 
circuit by such a spike can cause the circuit to 
oscillate at its resonant frequency, much like a 
gong continues to vibrate after being struck with 
a sharp blow. The result is a “ringing” sound that 
masks a weak signal. Aside from moving to a 
location remote from highways, the only remedy
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Components of the selective audio filter are assembled on 
a small perforated board. The FET transistor, fitted with a 
small heat sink, is to the right, above the outp ut transformer. 
The IC audio amplifier is at the center, immediately above 
one of the toroid coils. Component connecting leads are 

on the under side of the board.

is the use of i.f. limiting, or an i.f. noise silencer 
or blanker.2

In conclusion, I would like to express my ap
preciation to W. J. Fay, L. E. Hoff, M. E. Moore, 
W. J. Freye of Naval Electronics Laboratory 
Center, aud to Virginia M. Kerth for typing the 
manuscript and KGDSM for his assistance and 
invaluable guidance. [qsT^I

» A.RRL Handbook, 43rd-45th editions.

• Tl&w tìppa/iatuA.
Remotely-Operated Antenna Switch

Although single-feeder simultaneous operation of 
Za. several beam antennas on the same tower is 
undoubtedly convenient, it generally represents an 
electrical compromise which many like to avoid. 
There are two alternatives —* separate feed lines, or 
a selector switch with one feed line. The Model TS-4 
“Tenna Switch” shown in the photograph has been 
designed for the latter system, ft will handle up to 
four antennas, switching both sides of the line for 
maximum isolation of the ones not in use.

The box at the right, the remote unit, contains the 
stepping switch, a two-section ceramic-wafer type, 
and the necessary means for making connections to 
the coax lines as well as to the control cable. It also 
has provision for weatherproofing the cable en
trances and exits, since this unit is mounted close 
to the antennas. The control unit, at the left, has the 
antenna-selector switch and a step-down trans
former for actuating the ratchet in the remote unit. 
The transformer operates from the regular 115-voIt 
line and takes power only during the actual switch
ing time. The control cable, not furnished, can be

lightweight (No. 22 conductors); 4-wire cable is 
needed for switching three antennas, or 5-wire cable 
for switching four. The Tenna Switch is rated to 
carry the maximum legal amateur power on s.s.b., 
a.m., or c.w.

The TS-4 is manufactured and distributed by 
Cubex Co., P.O. Box 732, Altadena, California 
910U1. Price class is $18.00. — WIDE

1500-Mile Eyeball QSO
On a bright morning in August, the Port Arthur (Texas) 
ARC was off on another of its week-end excursions, which 
for years have been a topic of conversation among area 
hams. All previous outings have been train trips but this 
year the trip was by air. After considerable discussion, 
Albuquerque, N. M. was selected. Upon arrival at Al
buquerque, the group was met by representatives of the 
Chamber of Commerce, the airlines, and a fine delegation 
of Albuquerque hams headed by Virgínia Síms, K5GU. 
The local group really rolled out the red carpet (see 
photo), volunteering their cars, services as guides and 
chauffeurs. For those fortunate enough to make the trip 
it was a real thrill . . . especially for Spike Parnell, 
K5ZCU, a very active ham in spite of his 70 years. This 
was his first airplane ride! Shown in the photograph are 
representatives of the Albuquerque Chamber of Commerce 
presenting the "Red Carpet" to WA5JTZ, President of 
the Port Arthur club. K5ZCU, the guest of honor, is at. 
the right—WA5JTZ,
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r urther

Improvements 

in the 32S-3
By DAVID P. SHAFER,* W4AX 

Ex 3AC, K2GU

In this article the author describes a sim
ple method of reducing spurious hetero
dyne products that have been observed 
in the output of the 32S-3 transmitter. 
Included is further information on keying 
this unit for break-in operation, which he 
discussed in an earlier article.

In an earlier issue of QST,1 the author de
scribed slight modifications in the wiring of 
the Collins 32S-3 transmitter to provide in

stantaneous break-in, without baekwave or 
hash, in c.w. operation. Two further improve
ments can be made. The first eliminates an 
out-of-band spurious frequency generated when 
the 32S-3 is used on frequencies near the low 
end of the 80-meter band. The other adds grid- 
block bias to the driver tube in addition to 
that applied to the first mixer stage, as recom
mended in the article referred to above. These 
improvements are the result of frequent dis
cussions and on-the-air trials by WA1E0, 
W2CA, K3JH, W3RKF and the writer. Most of 
us have applied them, along with the ones al
ready mentioned, and find operation of the 
32S-3 to be more satisfactory.

Generation of Spurious Frequencies
Two spurious frequencies of concern are 

generated by the presence of a second har
monic in the beat-frequency oscillator, and a 
second harmonic in the operating frequency. 
The stronger (out-of-band) spurious emission, 
fsu is produced by flic mixing of the v.f.o. fre
quency, fv, with the second harmonic of the 
b.f.o. frequency, fB. Thus, fsl = fv4-2fB.

The other (in-band) spurious frequency, f$u 
is caused by the mixing of fsl with the second 
harmonic of the operating frequency, f0. That 
is, fsa = 2/o — fsl.

As may be seen in Table I and Fig. 1, fgl 
and are separated from the operating fre
quency by only a few kHz., especially near the 
“»RFD 4 Box 71. Glen .Wen, Va. 230B0( '

1 Shafer, "Cleaner Break-In with the 328-8,” QST, Nov. 
1964.

lower band edge. In fact, fsl and fsa coincide 
with fn at 3,505 MHz. In this range, the strong
er spurious frequency, /K,. (down approximate
ly 70 db. from f0), sometimes can be heard for 
several hundred miles! 2 Since it falls outside 
the 80-meter band for operation above 3.510 
MHz., the risk of FCC citation is obvious. The 
weaker spurious frequency, fS2 (down approxi
mately 80 db. from fn), lies generally within 
the amateur spectrum, but is not considered 
troublesome.

Changing the 80-Meter Crystal
Both /s, and fRa can be effectively suppressed 

and relocated in the frequency spectrum by pro
viding greater separation between fr and fn. This 
is easily accomplished by replacing the 6.555- 
MHz. crystal (F,) with a 6.655-MIIz. crystal. 
Since f0 = fx — (fy + fB) the 100-kHz. shift in 
f(„ which would otherwise occur, is offset by 
raising jy by an equal amount; in other words, 
by operating the v.f.o. 100 divisions lower on 
the kilocycles scale. Specifically, after the 
crystal change has been made, the low edge of 

"The relative spurious frequency levels given above were 
obtained from S-meter readings taken on a spare receiver 
(Hallicrafters SX-101A) located far enough from the 
transmitter to avoid response to direct in-station radia
tion. A very short (few inches) pickup “antenna” was 
used to avoid front-end overloading, and selectivity was 
set at maximum (0,5 kHz.).

Attenuation figures are the difference between the level 
<»f the operating frequency and that of the spurious fre
quency being measured. For example, if fo is 55 db. over 
89 and fst reads £5, the difference is 55-f-6(9—5), or about 
8(1 db., using the familiar relation that one S-point is 
equivalent, to slightly more than 6 db. The figures are ap
proximate also because the spurious-frequency level 
changes with the separation between it and the operating 
frequency; the greater the separation, the greater the at
tenuation of the spurious frequency.
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Fig. 1—Relation of spurious frequencies to the operat
ing frequency when the crystal frequency, -fX/ = 6.555 

MHz.
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TABLE I
Relation (in MHz.) of Spurious Frequen

cies to the Operating Frequency

fz (crystal frequency) = 6.555 MHz.

f„ fr f. fst fm

3.500 2.600 0.455 3.510 3.490
3.505 2.595 0.455 3.505 3.505
3.510 2.590 0.455 3.500 3.520
3.515 2.585 0,455 3.495 3.535
3.520 2.580 0.455 3.490 3.550
3.525 2.575 0.455 3.485 3.565
3.530 2.570 0.455 3.480 3.580
3.535 2.565 0.455 3.475 3.595
3.540 2.560 0.455 3.470 3.610
3.545 2.555 0.455 3.465 3.625
3.550 2,550 0.455 3,460 3.610

the 80-meter band will fall at zero on the v.f.o. 
dial.

Zero positioning of the v.f.o. dial for the low 
edge of the 80-meter band (with, the band se
lector switch on 3.4) now becomes consistent 
with zero setting for 3.600 MHz. with the 
switch on 3.6, 3.800 MHz. with the switch on 
3.8. and so on for the 10-, 20-, 15- and 10-meter 
bands. This also permits optimizing adjustment 
of the tuning slugs and capacitors for the same 
relative positions of the band segments se
lected by the switch.

Following the crystal change, fn is attenu
ated to approximately 90 db. below fn aud, as 
may be seen from Table II and Fig. 2, falls 
well within the 80-meter band. While the pos
sibility remains that nearby amateurs may 
hear this weak emission on occasion, it should 
not. be cause for citation by the FCC.

Spurious /S2 will lie outside the amateur 
baud for only the lower 37 kHz. of operation, 
but it is extremely weak (down more than 90 
db. from the signal at the operating frequen
cy.) From, a practical viewpoint, this spurious 
frequency is effectively suppressed and normally 
would be under the noise level.
Adding Grid-Block Bias to the Driver Stage

As covered in the previous article by the au
thor*, backwave is eliminated by applying grid
block bias to the first mixer stage. It is con
sidered advantageous to also apply grid-block 
bias to the driver stage when making that 
modification.

The additional procedure is simple, as fol
lows :
I) Snip the connection from Rw to ground. 
(R.tn grounds the grid of 1’7, the driver tube, 
through 10,000 ohms, aud is located inside the 
third shield can from the front panel on the 
band switch. This shield is easily removed by 
first, withdrawing the band-switch shaft through 
the hole provided for that purpose at the rem- 
of the chassis.)
2) Connect the free end of R4n to the common

Fig. 2—Relation of spurious frequencies to .the operat
ing frequency when the crystal frequency, fx, — 6.655 

MHz.

connection R.AA-R?- (grid-block bias circuit.) 
Wave shape, signal timing, feedback neu

tralization and driver neutralization are unaf
fected.

TABLE II
Relation ( in MHz.) of Spurious Frequencies 

to the Operating Frequency

(crysfal frequency) = 6.655 MHz.

f„ fr f,. fs, fa.

3.500 2.700 0.455 3.610 3.390
3.505 2.695 0.455 3.605 3.405
3.510 2.690 0.455 3.600 3.420
3,515 2.685 0.455 3.595 3.435
3.520 2.680 0.455 3.590 3.450
3.525 2.675 0.455 3.585 3.465
3.530 2.670 0.455 3.580 3.480
3.535 2.665 0.455 3.575 3.495
3.540 2.660 0.455 3.570 3.510
3.545 2.655 0.455 3.565 3.525
3.550 2.650 0.455 3.560 3.540

The crystal change and the modification de
scribed above are independent of each other.

Replacing the 1'j crystal to eliminate the 
troublesome out-of-band spurious emission in
volves no modification of the transmitter. The 
secondary (relocated) spurious frequency is of 
negligibly low level.

Addition of grid-block keying to the driver 
stage should be of interest to those who plan 
to modify their 32S-3 transmitters to eliminate 
backwave in c.w. operation, as covered in the 
previous article.
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The two-stage preamplifier for 1296 
Mc. is built in separate units. The first 
stage is at the right. A jack for plug
ging in a small 9-volt transistor radio 
battery is shown in the foreground.

A Two-Stage Transistor Preamplifier for1296 Mc.
BY DOLPH VIL ARDI,* WA2VTR

ff^BANSiSTOR preamplifiers like that described 
I last year by K2UYH* 1 have been instrumen tal 

J- in extending the reliable coverage of several 
1296-Mc. stations in New York and New Jersey. 
A single r.f. stage will work' very well with a 
crystal-mixer converter for this frequency range, 
if the mixer and its following i.f. amplifier stage 
are already fairly low-noise devices. If they are 
not close to optimum in design, more r.f. gain 
than one transistor stage is capable of delivering 
may be needed to effectively mask the mixer and 
i.f. amplifier noise.

This and the availability of improved u.h.f. 
transistors led us to try a two-stage amplifier. 
The amplifiers shown here are not unlike Al’s 
earlier model, but the gain with two stages is 
around 19 db., which is adequate to override 
the noise of all but the worst of mixers. With 
this much gain, and the low noise figure of the 
new transistors, the mixer and i.f. amplifier are 
no longer critical factors in the overall per
formance of the 129C-Mc. receiving system.

The two stages are built in separate, units, 
though they could be combined in one, if desired. 
Separation has the advantage of permitting the 
builder to start with one stage, and then progress 
to two if the additional gain is needed. The tran
sistors may be either the 6200 or 5500 series. The 
latter has more gain, and is probably better for 
the second stage.

* 11 Oakwood Terrace, Spring Valley, N. Y. 10977.
L Katz, “A 1296-Mc. Preamplifier—- That Works!” QST, 

Nov., 1967, page 32,

Construction
Transistors used in early work with 1296-Mc. 

amplifiers had wire leads. The KMC K5200 and 
K55002 used here have flat ribbon leads, making 
possible a mounting having substantially no 
lead inductance. The “accordion-pleated” shield 
plate shown in Fig. 1 suspends the transistor on 
its emitter leads, with the base lead on one side 
and the collector lead on the other. These two 
leads are soldered to their respective strip lines, 
I,-, and Li, with the minimum possible length.

3 The KMC transistors used in these stages are expensive 
if obtained through the usual channels. Units entirely 
satisfactory for amateur service may be obtained at reduced 
prices from Samuel G. Nelson, \V2MHK, Reaville Asso
ciates, RFD 1, Box 200, Flemington, N. J. 08822.

Fig. 1--"Details of the thin brass shield plate used to 
support the transistor in the first r.f. amplifier stage. 
Dimensions will depend on the case size and height of the 
tuning capacitors used. The emitter leads are soldered 
to the horizontal "shelf” made by bending the plate as 

seen tn the end view.

x
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Fig. 2—Circuit diagram and parts information for the 
preamplifier stages. The upper portion should be used for 
a single stage. Capacitor values are given in picofarads.

Ci—Cs, inci.—1 to 8 pf. high-quality short piston or coaxial 
trimmer. (Johanson used here.)

C7-C10, inci.—500-pf. feed-through, button mica or 
ceramic.

CRi—Protective diode, 10 ma. or more.

Jr-Ji, incl.— BNC receptacle, UG-290/U.
Li—Brass or copper strip, % by % inch.
Lt, Ls—Brass or copper, % by % and % by % inch, resp.
Ri, Rt—25,000-ohm miniature control.

The input and output coupling capacitors are 
no-lead disks, though conventional disk ceramics 
may be used if the minimum possible lead length 
is assured. Their value is not particularly critical. 
The tuning capacitors, C'j through Cs, should be 
high-quality short piston or coaxial capacitors, 

inch center to center, except Ci and Ci, which 
should be positioned for minimum leads to the 
transistor.

In the first photograph the first stage is 
shown at the right side. The boxes are handmade 
of thin sheet brass. Standard aluminum Mini
boxes could be used, though brass or copper fa
cilitates soldering direct to the case. The shield 
in the first stage should extend nearly the full 
width and height of the box. This is not so im
portant in the second stage, which has a tuned 
circuit only on the output side. The bent brass 
mounting plate in the second stage is primarily 
to insure minimum emitter lead inductance.

The interior views show the input sides at the 
left. It will be seen that the strip for the input 
circuit, Lt, lower left, is wider than that for the 
output Li. The transistor has higher input than 
output capacitance, requiring less inductance in 
the input circuit. All strip inductors are brass, 
inch long. They are soldered directly to the tops of 
the tuning capacitors. As in the K2ITYH single- 
stage model, these are pi-networks.

Adjustment
A signal source is necessary in tuning up the 

preamplifier. Most small two-meter transmitters 
put out enough energy on the 9th harmonic to 
lie plainly audible at 1296 Mc. Transistorized 
“beacons” commonly used by amateur u.h.f. 
experimenters are fine. Anything strong enough 
to be heard on the converter, without the pre
amplifier, will serve. Just be sure that, if you 
are listening to a. harmonic, it is the right one.

Initial peaking can be done with no voltage 
on. the preamp. If a 50-ohm antenna is used the 
tuned circuits will be close to optimum adjust
ment if peaked first in this way. The same is 
true if one is fortunate enough to have a 1296- 
Mc. signal generator with 50-ohm termination.

Now apply about 5 to t> volts, and check the 
current on each transistor. Adjust the bias con
trols, Hi and Ri, for 1 to 2 ma. on the 5200 and 
1 to 14 ma. on the 5500. Now reduce the strength 
of the signal and adjust the tuned circuits for 
maximum response. Readjust the bias, for mini
mum noise on the first stage and maximum gain 
on the second.

The preamplifier as shown has a socket for 
plugging in a small 9-volt transistor radio battery. 
This may now be used, and a final peaking and 
bias adjustment made for best results. Bear in 
mind that optimum signal-to-noise ratio is the 
objective. This can be achieved by careful ad
justment of the first stage, and it is not likely to 
be the same as for maximum signal level. The 
second stage ean be used as a gain control, to 
some extent, though this is best done in the first
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i.f. amplifier. The gain of the two stages is about 
19 db., when the system is adjusted for best noise 
figure. Not many amateurs will be able to measure 
noise figure accurately at this frequency, but it 
should be under 5 db. A system noise figure of 
3 db. is possible with these transistors at 1000 
Me., but at 1296 Me. it may be slightly higher.

[editor’s note: The author brought the two-stage pre
amplifier to AR.RL Headquarters for a demonstration. It 
was operated ahead of a crystal-mixer converter of average 
quality. Probably the principal deficiency of the test con
verter is that its injection is not as pure as it could be, 
with more selectivity in the multiplier stages. Consequently 
the noise figure of the mixer is relatively high, so it made 
a good "trial horse” for the preamp. With this converter 
the gain of the amplifier was about 19 db. There was only 
about a 3~db. increase in noise output with the preamplifier 
activated, so the net improvement in weak-signal reception 
was very marked.

Using the first stage alone showed a 10-db. improvement, 
so the two-stage amplifier was a definite advantage with, 
this particular receiving setup. It is likely that the same 
would apply with other crystal-mixer converters, unless 
extreme care, was used in the design and adjustment of 
the mixer, the injection stages and the first i.f. amplifier,]

Interior views of the two preamplifier stages, with the 
first stage at the bottom. The input ends are toward 

the left of the picture.

NEW BOOKS
World At Their Fingertips, Published by 

Radio Society of Great Britain, 28 Little Russell 
St., London, W.C.l. X 8?^ inches, 307 
pages, including index. Paper cover, price $2.50, 
deluxe hard back edition $6.50, from “Ham 
Radio,” Greenville, N.H. 03048.

With characteristic British thoroughness, John Clarri- 
coats, GGCL, has developed in an interesting and unique 
fashion, the history of amateur radio in Great Britain from 
its crude beginnings in the waning years of the 19th century 
to its present sophistication. GGCL is peculiarly well 
qualified to write on this subject, an active radio amateur 
of many years standing and, for 36 years, secretary of the 
Radio Society of Great Britain. The book relates many 
revealing facts about our hobby and should appeal to old 
timers and neophytes alike. For example, most American 
amateurs will be surprised to learn that, contrary to popular 
belief, apparently Amateur Number One was probably a 
Britisher, a statement which GGCL says has never been 
challenged.

Most of us in. the USA are doubtless quite unaware that, 
with much smaller numbers and more restrictive rules, 
British amateurs were «quietly developing their skills in the 
art which we are too often inclined to believe was strictly 
an American invention. Surely, as Clarricoats so graphically 
describes, the abilities of the British amateur both in those 
years prior to and immediately following WWI were 
contemporary with the US amateur, for witness the speed 
with which they quickly demonstrated their awareness and 
knowledge of the art of short wave wireless. Tbe treatment 
of this phase of international amateur radio will bring back 
many nostalgic memories to those of us who were active in 
the early and middle 20’s. The accomplishments of such as 
G2KF, G20D, G2NM and G5BV, to mention but a few, 
are exceptionally well narrated.

While admittedly dealing through the eyes and ears of 

Q6CL, tliis history has not failed to give credit io all of us, 
large and small, who have contributed to amateur radio’s 
progress. The book is well illustrated with many pictures 
apropos its theme. In this reviewer’s opinion, for any ama
teur who is proud of our heritage, the book is a very worth
while addition to his library; for the amateur radio historian 
the book is a must.

—H.B. Redington,

ravs^

Bob Anderson, WAI BCL, of Newport, R.I. didn't let gras» 
grow under his ham-radio feet. Bob got his Novice ticket 
at age 13, General at age 14, Advanced at age 17, and 

last March he received his Extra!
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A 40-Foot Self-Supporting

for Less Than $50

BY ALBERT H. ROBITAILLE, JR.,*  W1YUT

This article was written especially for the 
amateur radio operator with little money 
and a great desire for a rotary-antenna 

support; one which will provide both sufficient 
height to achieve adequate antenna efficiency, 
and ease in raising and lowering the antenna 
when necessary.

The author has recently designed and con
structed the 40-foot self-supporting tilt-over 
mast shown in Fig. 1. It is capable of being 
operated by one man, and the total cost was less

Fig. 1—A simple tilt-over arrangement for a telephone
pole antenna support. Unguyed, it will support a triband 
quad or small arrays of other types. Larger antennas may 

be used if the top is guyed.

*561 Benefit St., Pawtucket, Rhode Island 02860.

than $50.00. The main support consists of a 
35-foot utility pole, which was bought from and 
installed by a local dealer. If the Yellow Pages 
section of your local telephone directory does not 
list a dealer, information may be obtained from 
your local telephone or power-and-lighting com
pany.

The tilt-over section consists of four 18-foot 
2 by Is (well saturated with a wood preservative 
such as creosote) assembled as shown in Fig. 
2. A hole is drilled through the utility pole 
20 feet above ground level, and another through 
the center (pivot point) of the tilt-over section. 
A bolt 1 inch or greater in diameter, and of 
sufficient length to pass through the utility pole 
and tilt-over section, is then installed and fas
tened. The bolt serves aS the pivot when raising 
and lowering the antenna. Another hole is drilled 
through the utility pole and tilt-over section at 
the base of the structure and a bolt similar to 
that used for the pivot is installed to secure the 
tilt-over section once the antenna is raised. 
Suitable bolts can be obtained from the utility
pole dealer.

Fig. 1 indicates the method used to operate 
the tilt-over mast. By fastening a strong line 
(such as nylon reinforced clothes line) to the 
base of the tilt-over section, the antenna may 
be raised or lowered from the ground by one 
man. The pivot-bolt location provides counter
balance for the tilt-over section and thereby 
cancels its weight during the raising and lowering 
operation. It may be desired to place a counter
weight at the base of the tilt-over section to 
compensate for antenna and rotator weight, 
thus affording finger-pressure operation.

This mast has been supporting a fiberglass 
triband cubical quad for over IJX years, and has 
been raised and lowered over a dozen times with
out encountering any difficulty. Lowering or 
raising the antenna can be accomplished in about 
3 minutes without the need to climb a pole or 
tower, or to organize an antenna-raising party.

The structure is sufficiently strong for the 
support of small Yagi-type antennas (10, 6, 2 

(Continued on page 150)
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Combline V.H.F.

Bandpass

Filters

Interior of the 50-MHz. combline filter.
BY BEED E. FISHER,* W2CQH

I
N a previous article* 1 2 * * * it was shown how low- 
loss multiple-section interdigital bandpass 
filters could be constructed for 432 and 1296 

MHz. These filters arc very practical at. uh I., 
but when sealed up in size to work on 50 or 144 
MHz. they become unwieldy. Interdigital filter 
theory requires that all the resonators must 
remain physically a quarter-wave long. There
fore, to reduce the size of v.h.f. filters it is de
sirable to shorten the resonator lengths by ca
pacitive loading. CristaU has recently shown 
how this is accomplished in a straightforward 
manner that yields a combline structure which 
is exceedingly simple to build, using stripline 
techniques. The shortened filter is called 
“combline” because, in contrast to the inter
digital structure, all resonators are grounded 
at the same end of the cavity, simulating teeth 
of a comb. Although Tilton8 has already writ
ten an excellent article describing the con
struction and use of stripline and coaxial filters, 
they are single-section types that do not yield 
the passband flatness and out-of-band rejec
tion obtainable with multiple-section struc
tures.

Construction details of three-section comb
line filters centered near 52, 146 and 222 MHz. 

* Forum Court, Morris Plains, N. J. 07950.
1 R. E. Fisher, ‘‘Interdigital Bandpass Filters for Ama

teur V.HJF./U.H.F. Applications,” March, 1908, QST, 

p. 32.
2 E. G. Cristal, “Capacity Coupling Shortens Combline

Filters,” Microwaves, Dec. 1967, p. 44.
’S P. Tilton, “Coaxial-Tank V.H.F. Filters,” QST,

Oct. 1964, p. 11.

are given in Fig. 1. Each filter is built in a

Fig. 1—Schematic diagram and principal structural de
tails for combline v.h.f. filters.

DIMENSION 52 MHz. 146 MHZ. 222 MHZ,

A 9" 7" 7"
8 7" 9" 9"
L 7%" 6" 6"
S 1" l'/s" 1%"
W 1’ 1%’ 1%"

CAPACITANCE fp/ij

Cl 110 22 12
C2 135 30 15
C3 110 22 ¡2
Cc 35 6.5 2.8
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Fig. 2—Bandpass characteristics of 
the 50-MHz. combline filter, compared 
with those of a single-section filter.

standard 7 x 9 x 2-inch aluminum chassis (Bud 
AC-406). The three resonators are made of 
0.032-inch flashing copper and spaced one inch 
from the chassis bottom. Each resonator is 
firmly clamped to a chassis sidewall by two 
14 x % x 1%-inch brass blocks. Alternate 
clamping methods may be tried, but the joints 
must be secure since large ri. currents flow in 
this region, and the best possible electrical 
connection is mandatory. The tuning capaci
tors C„ C„ and C, are APC air trimmers, par
alleled, when necessary, with mica capacitors. 
The coupling capacitors, CL, are fixed 
micas or ceramic trimmers. Note that there 
.are no coupling capacitors between resonators; 
the necessary coupling is obtained by the elec
tromagnetic fields within the cavity. If the fil
ters are to pass more than about ten watts the 
mica capacitors should be replaced by equiva
lent air units having adequate plate spacing.

Fig, 3—Characteristics of the 144-MHz. filter.

An aluminum cover, 7 x 9 by 0.032 inches in 
size, which serves as the top groundplane, is 
fastened over the chassis opening with No. 6 
sheet metal screws. At least six screws should 
be used in the groundplane edges that face the 
resonator ends.

The filter can be aligned roughly by indi
vidually grid-dipping each resonator with the 
top cover removed, and with 50-ohm loads at
tached to each BNC connector. A .temporary 
partial top groundplanc, at least double the 
resonator width, must bo clamped over the 
resonator being dipped, since the cover affects 
the resonant frequency. Alignment is com
pleted by installing the filter in the system and 
adjusting all tuning capacitors until maximum 
signal transmission is obtained at the desired 
center frequency.

The measured characteristics of the 50-MHz. 
filter in a 50-ohm system are given in Fig. 2. 
The filter has a “maximally-flat” response. The 
3-db. bandwidth is about 5 MHz., and the mid- 
band (52 MHz.) insertion loss is 0.6 db. The 
dotted curve is the theoretical response of a 
single-section coaxial or stripline filter having 
the same 3-db. handwidth. It is evident that 
the three-section filter gives steeper out-of- 
band rejection, .vet does not have to be re
tuned when the frequency is moved across the 
band.

The two-meter filter’s measured characteris
tics are shown in Fig. 3. The 3-db. bandwidth 
was again about 5 MHz., and the midband (146 
MHz.} insertion loss was 0.7 db. The 220-MHz. 
filter was not constructed but. should give a 
6-MHz. 3-db. bandwidth and low midband loss.

If the filters are to be used in a 75-ohm sys
tem, the coupling capacitor value should be 
multiplied by V50/75=0.082. For example, the 
new value of coupling capacitors in the six- 
rneter filter would be 0.082 x 36 pf. = 30 pf. All 
other capacitors and dimensions should remain 
unchanged.

Hopefully these structures should solve the 
most knotty v.h.f. filtering problem.
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Hints and Kinks
For the Experimente

SEMIAUTOMATIC C.W. BREAK-IN 
WITH THE SWAN 350

Here is a modification that permits semiauto
matic break-in c.w. with the Swan 350 trans

ceiver. Little added circuitry is needed and the 
Internal changes are minor. All normal functions 
of the transceiver are retained.

Fig. 1 shows the external circuit required. The 
key or bug at J, operates relay Ks- One set of con
tacts on Ks keys the transceiver through P?, and 
the second set of contacts grounds the VOX lead 
in the transceiver. A time delay circuit consisting 
of Ci, Ciii, Qi, Hi and Rs permits the transceiver 
to stay in the transmit mode between characters.

Normally C’i is uncharged. However, when Ks 
grounds the VOX lead, C'i charges rapidly to J 2 
volts through CRi, When the relay contacts open 
between elements and characters, the charge on 
Ci leaks off through Ri and Rs. During the time a 
sufficient charge is present, Qi is forward biased, 
causing current to flow from collector to emitter. 
This holds in the transceiver relays, Ki and Ks, 
for a length of time that depends on the setting of 
Rs.

The external circuit can be built in any con
venient-sized aluminum box, and a cable and 
octal plug can be employed to connect it to the 
external octal socket normally used to connect the 
VOX adapter to the transceiver. Of course, Ps 
must be plugged in the transceiver’s key jack.

Only two internal wiring changes to the Swan 
are required in the modification. Prior to the 
changes, the transceiver function switch grounds 
(turns on) the. internal relays, Ki and Ks, in the 
tune-cw position, regardless of the setting of the 
ptt-vox switch. After the modification, Ki and 
Ks are grounded in the tune-cw position of the 
function switch only if the ptt-vox switch is in 
the ptt position.

Place the transceiver on its top and remove the 
bottom plate. On some models you must remove 
the four nuts and washers holding the cover over 
the v.f.o. transistor. From the function switch 
disconnect the two gray wires that ground one 
side of Ki and Ks through one arm of the switch. 
The correct switch tab is located between the 
tab that goes to ground and the tab that has a 
50-pf. capacitor connected between it and Pin 6 
of Vis. Solder the ends of the two wires together, 
and tape the. connection to prevent a possible 
short. Connect one end of a jumper to the func
tion switch tab from which the two wires were 
removed, and pass the other end of the jumper 
through the grommet near the a.f. gain control 
and connect it to the ptt tab of the ptt-vox 
switch. The ptt tab is the one farthest from the 
main tuning knob.

After the changes have been made, put the 

ptt-vox switch in the ptt position for push-to- 
talk s.s.b. and for tune-up. Hold the key or bug 
closed for' tune-up if P, is plugged in the keying 
jack. For break-in c.w., place the ptt-vox switch 
in the vox position and the function switch in I he 
tune-cw position. Closing the key will then 
change the transceiver from receive to transmit. 
Adjust the delay control, Rs, for the desired 
amount of hold-in time. Each occasion the hold-in 
time is exceeded while the key is open, the trans
ceiver will automatically switch from transmit to 
receive.

With this semiautomatic break-in modification.
the frequency of the carrier oscillator is not shift
ed between transmit and receive functions. There
fore, a station exactly on the transmitted fre
quency is zero beat when received. This problem 
ean be solved by slightly shifting the v.f.o. dial 
between transmit and receive. However, a better 
solution is to use Pin 3 of internal relay Ki to 
ground the carrier shift capacitor, Ci4M> in the 
receive mode. With this change the transmitted 
carrier is offset by approximately 500 Hz.

A sidetone monitoring oscillator can be added 
to the external circuit and turned on by the key, 
and the tone signal can be connected to the audio 
output stage of the transceiver through Pin 3 of 
the octal plug. (A capacitor must be used to make 
this connection as there is 4-275 volts on the pin.) 
However, although Swan advertises a sidetone 
modification kit, I find that the change in audio 
hum level when keying can be satisfactorily moni
tored if earphones with good low-frequency re
sponse are used. — D. G. “Doc” Willard, IFl- 
UXS/K1ATG

Pl

Fig. I --External circuit for semiautomatic c.w. break-in of 
the Swan 350. Resistance is in ohms, K = 1000.

- Ci—Electrolytic.
CRi—1N91.
Ji—-Open circuit phone ¡ack.
Ks—D.p.s.t. keying relay, 12-volt coil, 300 ohm or more.
Pi—Octal plug.
Q1—2N174.
Ri—'/i-watt composition.
Rs—100,000 ohms, linear taper.
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Fig. 2—WN2FLO's Mobile Desk simplifies contest logging.

CONTEST LOGGING WHILE MOBILE

During mobile contest operation, nothing is 
more difficult than logging stations. At one or 

two contacts a minute, it can Iwcome tiring to 
search for the logbook and grope for a pencil. 
However, there is a solution to the problem: the 
Mobile Desk shown in Fig. 2.

The Mobile Desk snaps onto the front of the 
steering wheel and eliminates the need for finding 
a place to write on. It was built from a 10- by 12- 
inch piece of one-eighth inch thick .Masonite. The 
board is held to the wheel by two Sears type 34 K 
(¡123 cable clamps, and an ordinary spring clip is 
used to secure the logbook to the board. For added 
convenience a hole was drilled in the board, and a 
beaded chain like those used on key chains was 
passed through it. A pencil was then taped to the 
free end of the chain. To prevent marring the 
steering wheel, masking tape should be wrapped 
around that part of the wheel over which the 
clamps are to be snapped. — Hon Dagavarian,, 
WMWLO

ETCH-RESISTANT CIRCLES

(commercially available kits containing etch- 
J ant and tape resists seem most useful for 

amateurs who make their own printed circuits. 
However, the cost of the small etch-resistant cir
cles is high, considering that only a hundred go 
for about 75 cents, and a small job easily con
sumes that many.

A visit to a well-stocked stationery store will 
yield single hole paper punches for about 60 cents 
each, ¿kithough punches are available for ;!y-, 

and J ¿-inch diameter holes, I find the first 
two sizes to Lie the most useful. An hour’s worth 
of punching a strip of electrical tape will produce a 
load of circles for printed circuit use. The most 
< I if ricu.lt part of the task is retrieving the punched- 
out dots. For the least, amount of trouble, position 
the sticky side of the tape away from the cutter of 
the punch.

This procedure isn’t quite as joyful as cutting 
out paper dolls, but it does save money for buying 
transistors and has a certain therapeutic value. 
— Donn F. Campbell, W2UJD

MODIFIED TRANSMATCH FOR EASE IN 
MATCHING VERY LOW IMPEDANCE 
LOADS

The general Handbook circuit for matching 
open-wire line to the 50-ohm output circuit of a 

transmitter is shown in Fig. 3A. As pictured, the 
line is normally tapped across coil Li to effect a 
match. However, I found that I had to put taps 
practically on the pins of the plug-in coils to get a 
1:1 v.s.w.r. on 15 and 20 meters, where my line 
presented a very low impedance to the matching 
network (transmatch). As shown in Fig. 3B, this 
situation was alleviated by disconnecting Lia. 
from Lib and inserting Ci between the two coils. 
Ci raises slightly above ground the r.f. potential 
at the inside ends of Lia and Lib.

To adjust the modified transmatch, start with. 
Ci at maximum capacitance and tune C’i to reso
nance. With a v.s.w.r. bridge in the coaxial input 
line from, the transmitter, gradually decrease the 
capacitance of Ci while retuning C’i each time for 
resonance until the reflected power is reduced to 
zero. At frequencies where the transmission line 
presents a medium to high impedance to the 
transmatch, set Ci at maximum capacitance, thus 
effectively grounding the inside ends of Lia and 
Lib. Then proceed in the normal manner de
scribed in the Handbook, experimentally connect
ing the line to different taps on the coil until the 
correct, ones are found to get a 1:1 v.s.w.r.

This circuit has been used successfully for sev
eral years with a 66-foot multiband dipole on 10 
through 80 meters. — D. C. Mead, IV2LT

(B)

Fig. 3—A general Handbook circuit for matching the 
coaxial output of a transmitter to open-wire line. (B) Modi
fied coupling circuit to provide ease in matching when the 
open-wire line presents a very low impedance to the 
transmatch. Typical values for Ci, Li and Is can be found 
by referring to the Handbook and the Antenna Manual. 

C3 is a dual 365-pf. broadcast variable.
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SLOW-SCAN WITH REGULAR VIDICONS
Technical Editor, QST:

The slow-scan. vidicon camera described by ¡Mac
donald (QST, June, July, and August 1965) has 
proven to be a versatile and reliable slow-scan pic
ture source. Unfortunately, the 7290 slow-scan 
vidicon which was required for tliis camera is no 
longer readily available, a fact which has discouraged 
a number of amateurs from attempting to construct 
the camera. I was faced with the same problem and 
decided to build the camera with a conventional 
“fast-scan” vidicon instead of the special slow-scan 
tube. The project was completely successful, and it 
appears to be perfectly feasible to use commonly- 
available pickup tubes (6326. 7038, 7735, etc. ) in the 
circuit with only minor modifications. As an added 
bonus, the vidicon is much more sensitive in the 
slow-scan mode than it is when used in a conven
tional camera, und allows the use of inexpensive 
16-mm. movie-camera lenses of moderate aperture. 
The only drawback is that the shutter mechanism is 
not incorporated, which requires that the scenes 
televised must be stationary. This has not proved to 
be a significant limitation in the operation of the 
camera. The following paragraph outlines the modi
fications incorporated in my camera.

The phase setter O’s) and shutter stages 
and their associated circuitry were omitted. Pins 
3 and 6 of the vidicon socket should be tied together. 
This last step allows proper electrical focus to be 
achieved if a (»326 vidicon is used, and in no way 
affects the operation with other pickup tubes. 
Slow-scan focus und deflection coils from ATV Re
search (see QST ads) were used in place of the coils 
specified, at a considerable saving iu cost. The only 
other deviation from the Macdonald article consisted 
of a revised procedure for adjusting the black fre
quency. Rather than shorting out the primary of 
T* as specified, the following procedure was used:

1) Cap the lens.
2) Adjust the black frequency control (A4) to the 

low end of its frequency range.

3) Increase the contrast (A3) until the subcarrier 
output is 1500 Hz. Leave the contrast control at this 
setting.

4) Recheck the sync and white. frequencies as 
specified in the article — readjust if required.

I will be very glad to correspond with anyone 
interested in constructing the camera in the hope 
that my experience with the circuit may be of some 
value to them. — Ralph E. Taggart, WMEMC/8, 
1109K University Village, East Lansing, Michigan 
4S82S.

RTTY AUTOSTART
Technical Editor, QST:

There has existed for some time a need for a simple 
and reliable autostart circuit for unattended RTTY 
operation on v.h.f. particularly. Most solid-state 
circuits suffer from various degrees of temperature 
instability, prestage loading, unequal start and re
lease times and/or grossly disproportionate com
ponent values.

Shown in Fig. 1 is a very inexpensive and reliable 
circuit which avoids the above difficulties and has 
the dividend of allowing an adjustable threshold 
voltage greater than the FET pinch-off to be ob
tained (a noise-immunity feature). The timing does 
not change with reasonable temperature changes or 
with various amounts of input signal. The input 
signal can be any complex signal from pure sine 
waves to pusitive-going pulses normally found in 
the T.U. Attention has been given to adjusting the 
time constants so that machine-speed keying can be 
accommodated without dropout.

For varying amounts of noise immunity, differing 
ratios of Hi to As are used, keeping the total of the 
two at 2 megohms. Larger negative values of voltage 
on the FET gate require larger input signals before 
commencement of the time cycle. The 150-ohm 
resistor in the emitter of Q-> can be changed to a 
lower value if necessary to satisfy higher relay-cur- 
rent requirements, but should be kept as high as 
possible for best stability. The relay is one of the 
radiosonde types, with 100 to 300 ohms resistance. 
Closure normally occurs at 10 to 30 ma.

Those who may want to incorporate such a device 
iu units where no negative power supply exists 
should note that a dry battery will have shelf-life 
capability in this circuit. — Clifford Euttschardt, 
WGHDO, ¿75 Chlquita Ave., Mountain View, Calif.

Fig. 1 ---Simple autostart circuit for RTTY, using field- 
effect transistor. The input terminals normally are connected 

to the mark circuit in the RTTY converter.
Ct—Aluminum electrolytic satisfactory. Qi—2N644, 2N4037, or equivalent.
Ki—Radiosonde relay, Sigma 41F200S/SIL, or Potter Ri, Ra—See text.

&. Brumfield RS-5D, 6 volts d.c. Note: Changing the value of Ci changes the total delay
Qi—MPF-102 or TID-34. time, with constant on-off ratio.

48 QST for



LINEAR-AMPLIFIER TRICKS
Technical Editor, QST:

In the course of building a new linear recently, 1 
used a couple of variations that are not commonly 
applied, but which have worked so well I thought 
they might be of interest to other amateurs. These 
comments apply specifically to a cathode-driven 
linear using four 81 LAs with low-Q pi networks for 
the input circuit and a high-Q output pi network of 
conventional design. With some discretion, they will 
apply equally well to other configurations.

The first item is the bias system, which may be 
required in the case where the no-signal current is 
higher than desired. A common system used to pro
vide cutoff bias in the standby condition is a large 
resistor in the filament d.c. ground return. This re
sistor is shorted out by a relay in the operate condi
tion. A power Zener diode can be inserted in this 
circuit at the ground end, as in Fig. 2, to provide the 
desired bias at nominal cost. The relay is still used to 
short the resistor only, and the bias remains at the 
Zener voltage regardless of the instantaneous plate 
current (within very narrow limits), To avoid diode 
noise from the Zener in the standby condition we 
must shunt the diode with a low-value resistor so

Fig. 2—Using a Zener diode in the d.c. cathode return 
to obtain fixed operating bias. The Zener power rating 
should be of the order of one-half the product of the

Zener voltage and the maximum intermittent 
cathode current.

that the diode threshold is not reached in the standby 
condition. About 1000 ohms is satisfactory, since the 
standby cathode current is probably less than 1 ma. 
In the operate condition the diode resistance is far 
below 1000 ohms and the diode controls the bias. 
There is no need for concern about r.f. currents 
through this diode since they will have been by
passed to ground in the usual manner between the 
filament choke and the filament transformer. This 
method of biasing permits strapping the grids direct 
to ground and metering grid current by circuits 
shown in the Handbook.

The second item concerns the subject of neutraliza
tion. The necessity for neutralization with the 
cathode-driven amplifier depends in large measure 
on the physical laj’out and care employed in. shield
ing the input circuits from the output circuits. Since 
the necessity for complete neutralization has been 
repeatedly stressed by many writers, there is no 
need to repeat. In checking for signs of feedback by 
conventional methods, none was found that could 
be detected by plate or grid current change, but it 
mis apparent in the receiver when the input circuit 
of the undrivcn amplifier was tuned through reso
nance with the amplifier's output circuit. For cathode- 
driven amplifiers, two systems of neutralization 
have been rather widely advocated. One is a bucking 
coil, capacitively coupled from the plate circuit to 
the cathode lead. Another is the use of a split-stator 
capacitor in the cathode tuned circuit, using one side 
of the capacitively center-tapped coil to introduce

Fig. 3—Neutralizing circuits for cathode-driven linear 
amplifiers.

the neutralizing voltage. Actually, there are two 
additional means of getting the required neutralizing 
feedback with the amplifier described above. One, 
which I use successfully, is to feed back from the 
amplifier plate to the input of the cathode pi net
work. Similarly, feedback from the output end of the 
output network could be fed back to the cathod e. 
These methods are shown in Fig. 3.

Now, with four instead of two methods, it is much 
easier to find one that is mechanically or physically 
more suitable than the others. In my case, complete 
neutralization was obtained for the 20-, 15-, and 
10-meter bands with about 2-pf. capacitance. This 
had a minute effect on the tuning of either input or 
output circuits of the amplifier. Theoretically, tliis 
is not a rigorous approach to the problem of neutral
ization, but practically it is extremely simple and 
satisfactory.!—-J. H. Ellison, IFiMOZ, 1720 Holly

Menlo Park, Calif. 04025.
’ The voltages at the two ends of a pi network are not 

180 degrees out of phase, although the out-of-phase condi
tion can be approached if the output reactance is very small 
compared with the load resistance. In cases where the 
inherent feedback is small (frequently stated as no neutral
izing required”) stabilization can be achieved even though 
the phasing is not exact.. - Editor.

Ijuuin _.mJ

F eedback
A couple of bloopers in the DX Contest scores 

(October QS7’);
1) W7FCD was shown in the Arizona Section 

phone listings as W7CFD.
2) The entire line showing the «.w. score of East 

Bay multioperator station W6RGG was omitted; 
it should have read: 466,620-220-710-0-81).

A sentence on page 56 read, "The Southern 
California DX Club again was third, and again was 
chased hard by that enemy to the north, the North
ern California DX Club.” While the prose may have 
been impeccable, the facts were not; NCDXC 
finished ahead of SCDXC in '67, Our apologies to 
both clubs.

"Silent Keys” for September 1968 listed the call 
for Kirk C. Fourcher incorrectly. It should read 
K1MRI.
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Recent Equipment^
To «acquaint you with.Ude technical features of current «am.a.teur'gecar.

Hammarlund HQ-215 Receiver

Tins Hammarlund HQ-215 is an all-semicon
ductor receiver that is not miniaturized, and 

wot lightweight. It’s a full-size, full-poundage job, 
big enough for you to get your fists on the 
knobs, and heavy enough to stay put when you 
do. This is a fixed-station receiver, not the type 
to be packed in an odd corner of your kit bag 
when you go on a trip.

Like most receivers currently aimed at the 
amateur market, the HQ-215 has double con
version, with a bandspread tunable first-inter
mediate frequency and crystal-oscillator first 
frequency conversion. The tunable i.f., centered 
around 3055 kHz., covers a tuning range of 200 
kHz.; thus at least two first-conversion crystals 
are needed for complete coverage of the narrow
est of the amateur bands between 3.4 and 30 
MHz., and more are required for the wider ones. 
As many as 24 crystals can be accommodated by 
the band switch, so up to twenty-four 200-kIIz. 
timing ranges can be made available without 
swapping crystals inside the cabinet. These

The 7-inch diameter drum dial, occupying most of the 
central region of the above-chassis space in the HQ-215, 
has an effective scale length of 21 inches. With 200-kHz. 
coverage, this gives a spread of Vs inch or better per kHz. 
The v.f.o. is directly under the dial. The capacitor on the 
panel at the left is the c.w. pitch control. Audio stages are 
at the rear left. The three-gang capacitor alongside the 
dial drum is the preselector tuning control. The circuit 
boards containing the r.f., first mixer, and crystal-con
trolled h.f. oscillator stages run along the right-hand 

edge of the chassis.

ranges can be placed anywhere you like in the 
3.4-30-MHz. spectrum. Standard equipment 
includes all the necessary crystals for the 80-, 
4.0-, 20- and 15-meter bands, plus one (to cover 
28.5-28.7 MHz.) for 10 meters.

The overall plan of the receiver, minus some 
details, is shown in Fig. 1, a block diagram. The 
single r.f. amplifier stage is followed by the first 
mixer, the output of which is between 2955 and 
3155 kHz., depending on the signal frequency. 
The crystal-controlled h.f. oscillator drives both 
the mixer and a separate emitter-follower buffer, 
the output of which is available at a phono 
connector on the rear of the chassis. The first-i.f. 
output from the mixer goes through a 200-kHz. 
bandpass coupler to the second mixer, where it is 
combined with the variable-frequency oscillator 
output to convert the signal to 455 kHz. The 
v.f.o., which covers approximately 2.5 to 2.7 
MHz., is coupled to the mixer through a buffer, 
and also to a second buffer whose output, like 
that of the h.f. oscillator, is brought out to a 
phono jack on the rear panel. A slot filter for 
notching out heterodyne interference is con
nected to the output side of the mixer; this is 
tunable over a range of plus-or-minus 6 kHz. 
centered on 455 kHz.

In the 455-kHz. i.f. system there is provision, 
following the second mixer, for selecting one of 
three mechanical filters. Only one, having a 
bandwidth of 2.1 kHz., is furnished, but addi
tional ones having 6.0- and 0.5-kIIz. bandwidths 
can be purchased separately. The filter is followed 
by three transformer-coupled i.f. amplifier stages, 
the last of which feeds the a.g.c. detector and 
either an a.m. detector or a balanced demodulator 
for s.s.b. and c.w. The heat-frequency oscillator 
for the balanced demodulator has separate 
crystal frequencies for upper- and lower-sideband 
reception, and there is also a tunable b.f.o. for 
c.w. The a.m. detector is followed by an audio 
preamplifier stage which is not used with the 
balanced demodulator.

Finally, there is an audio amplifier consisting 
of three stages, the second of which is a driver for 
the push-pull final stage. The last stage is trans
former-coupled, with 3.2-ohm output for a 
speaker and 500-ohm output for a line or for 
operating an anti-vox circuit in a transmitter.

A brief run-down such as this gives little or 
no inkling of the actual circuit. As might be
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Fig. 1—Simplified block diagram of the HQ-215. Provision is made for three 455-kc. filters, but only one (2.1-kHz, 
bandwidth) is supplied as standard equipment.

expected at this stage of solid-state amateur 
receiver development, there are many features 
that will be of interest to those who build their 
own. We can’t cover all of them in the space 
at our disposal, but have picked out a few that 
seemed to hold special interest.

R. F. Amplifier
In this day when field-effect transistors are 

all the rage it may seem odd that an “old- 
fashioned” bipolar transistor is used in the r.f. 
stage. Actually, from such listening checks and 
tests as we have been able to make, the receiver 
seems to compare favorably with tube front ends 
in respect, to overloading and intermodulation. 
It could be that the triple-tuned arrangement 
shown in Fig. 2 is at least partially responsible. 
The added selectivity from individual tuned 
circuits, top coupled (Lix and Lix), no doubt 
helps protect the first mixer from strong signals 
a little off the wanted frequency. Another 
contributing factor may well be the selection of 
coupling taps.

The circuit itself is interesting in that one set 
of coils is used for the entire 3.4-30 MHz. spec
trum, which is covered in four ranges switched to 
go with the h.f. crystal in use. The first range 
(the first three points on the. 24-point switch) 
shunts relatively large values of fixed capacitance, 

240 pf. shunted by a 200-pf. padder, across the 
3-gang tuning-capacitor sections. The second 
uses just a 200-pf. padder, and the third adds 
nothing. The fourth shunts inductors (Lib, 
Ljb, Lsb) across the regular coils to raise the 
frequency. This scheme, although not original 
with this receiver, is a simple one and saves a 
number of coils compared with separate in
ductances for each range.

The purpose of the low-pass filter shown in 
Fig. 2 is not. mentioned in the instruction, book. 
From the specifications given it appears to have 
a cutoff frequency somewhere between 30 MHz. 
and Channel 2. It is probably there to prevent 
spurious responses generated by strong television 
signals, which can be the curse of transistor 
receivers. If so, it works; we haven’t heard any 
such responses on the set.

Slot Filter
The slot filter, Fig. 3, resembles the Selectoject 

in principle. That is, it is a (j multiplier followed 
by a phase inverter to give a sharp null instead 
of a peak. The circuit formed by Li and the 
capacitances in parallel with it is tuned to 455 
kHz. with C’i at. its midposition, and varying 
Ci tunes the circuit between about 449 and 461 
kHz. Slot depth is set by the control of regenera
tion (Q multiplication) afforded by Æi. The col-
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Fig. 2—Stripped-down signal-frequency tuning setup. Biasing and other details of similar nature have been omitted
in order to emphasize the features essential to tuning. The four-point selector switch shown here is actually a 24-position
switch divided into four sections in each of which the contacts are connected in parallel: points 1 -3 connect to CiA, Cib,

etc.; 4-6 to Cza, etc.; 7-11, no connection; 12-24 to liB, etc.



EXCEPT AS INDICATED, DECIMAL VALUES OF 
CAPACITANCE ARE IN MICRO FAR A OS (/jf.); 
OTHERS ARE IN PICOFA R A OS < pf. OR/Jjuf.); 
RESISTANCES ARE IN OHMS) K ■ IOOO.

TO COLL. 
"^OF 2ND.

MIXER

Fig. 3—Slot-filter circuit, tunable 
through the 455-kc. i.f. passband. 
Fixed resistors are 'A-watt compo
sition. Collector voltage for Qs is 
obtained by direct connection to 
the collector of the second mixer 

in the i.f. system.
Ci—100-pf. midget variable (slot 

frequency control).
Li—App. 150 ph., adjustable. 
Qi—2N3693.
Qa—2N3564.

lector of Qs is connected directly to the collector 
of the second mixer stage.

Slot depth is rated at 40 db., but we were able 
to get close to 50 db. by careful adjustment of 
the slot-depth control. For maximum suppression 
of a heterodyne the adjustment is critical. In 
actual use, the slot filter is quite effective, and 
does not take out too much of a chunk of the 
passband. Phone signals remain intelligible with 
the filter- in use.

Gain Control and S Meter
The automatic gain control/S-meter system 

used in the receiver is shown in Fig. 4. The i.f. 
input to the a.g.c. rectifier, Qi, is taken from a 
capacitive divider across the collector winding 
of the last i.f. transformer. Rectification takes 
place in the base of Qi after the signal overcomes 
the delay introduced by the voltage drop across 
the diode CR\. This delay is adjustable by means 
of Ri. The collector output of Qi is a d.c. voltage 
proportional to the signal level, the i.f. com
ponent being filtered out by the 0.1-^f. capacitor 
from collector to ground. This d.c. voltage, 
amplified by Q» (note that this is a p-n-p tran
sistor) is the a.g.c. voltage. Two a.g.c. “speeds” 
are provided, the slow one being the result of 
the relatively long time constant of Ci and Rs. 
Fast a.g.c. release is obtained by switching 
Rs in parallel with Rs, lowering t he time const ant. 
Attack time is very fast in either case, because 
Gi can discharge rapidly through the collector- 
emitter resistance of Qs when the base is driven 
negative by the output of Qn

In the complete gain-control system, not shown 
here, the a.g.c. voltage from Q« is applied to t he 
base of the first 455-kHz. i.f. stage. A.g.c. for 
the second 455-kHz. i.f. amplifier is taken from 
a tap on the emitter bias resistor for the first 
stage. From this same tap, the gain-controlling 
bias goes through a variable resistor (the manual 
gain control) to the r.f. stage and the first and 
second mixers.

The d.c. collector voltage of Qs also is applied 
to the base of Qs, the S-meter amplifier. The 
emitter output — a d.c. voltage varying with 
signal strength — of this transistor is used to 
unbalance a bridge circuit having the S meter 

between its arms. Rs is adjusted for balance 
at zero reading with no signal input, and Ri 
controls the meter sensitivity. CRs, since it will 
conduct only in one direction, prevents the 
pointer from “going negative” at any time.

Detectors
The a.m. detector is a simple diode rectifier. 

The audio preamplifier that follows it makes up 
for the higher gain of the s.s.b.-c.w. detector so 
that the input to the main audio amplifier is 
approximately the same with either method of 
detection.

The balanced detector for s.s.b.-c.w. uses 
a two-diode circuit that will be familiar to 
those who have been around long enough to 
remember “Single Sideband Junior”.1 The 
signal input from the secondary of the last i.f. 
transformer is balanced to ground, and the b.f.o. 
voltage is applied in parallel to the two diodes 
through a center-tap on a resistor shunting the 
input. The audio output is single-ended.

Two crystals, one above and one below the 
455-kHz. passband, are used for shifting side
bands in the s.s.b. b.f.o. circuit. In addition, 
there is an adjustable-frequency b.f.o. for c.w. 
reception, cut in by a separate position on the 
mode switch; when this oscillator is in use its 
output goes through the erystal-controlled-b.f.o. 
transistor, now used as a buffer amplifier. 
On all three modes requiring the use of a b.f.o. 
the mode switch shifts the range of the variable
frequency oscillator (main tuning) so that the 
receiver calibration remains the same whether 
reception is on upper or lower sideband, or on 
c.w. This is why we said earlier that the tuning 
range of this v.f.o. is “approximately” 2.5 to 
2.7 MHz. The actual range is altered a few kHz, 
by t he switching for each mode in order to make 
ret lining unnecessary.

Calibrator
The 100-kHz. crystal calibrator in the HQ-215 

is not just a handy accessory but is an essential 
part of the setup procedure for each band, if the

! The circuit was originally a balanced modulator in a 
simple transmitter described in G.E. Ham News for 
November-December, 1950; also, Ham News Sideband 
Handbook.
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Ci—80-uf. electrolytic.
CRi, CRa— IN54I (silicon).
Qi—2N3693.

Qe—2N3638 (p-n-p).
Qs—2N3567.
Ri, R>, Rs—Linear controls.

frequency readout of which the receiver is capable 
is to be realized. In changing tuning ranges, the 
first recommended step after setting the band 
switch is to put the function switch in the 
“calibrate” position, tune in the 100-kIIz. 
harmonic at the low end of the range, and set the 
dial indicator to correspond. When the calibrator 
is turned on the antenna is disconnected from 
the r.f. input circuit so the. 100-kIIz. harmonic 
will stand out.

Setting the dial properly on each band is 
purely a mechanical adjustment. The fiduciary 
can be moved back and forth by a knob on the 
panel to make its position coincide with the 
calibrated points on the dial.

Power Supply
The receiver has an internal supply operating 

from the domestic power line. Either 120-voIt or 
240-volt supply, 50-60 Hz., can be used; the 
receiver comes wired for 120 volts and can be 
adapted to the higher voltage by a simple change 
in the power plug. The supply uses a step-down 
transformer and bridge rectifier to develop 
approximately 14 volts d.c. through a simple 
Zener-stabilized series regulator1, the output of 
which goes through the circuit shown in Fig. 5. 
¿Alternatively, the input to Fig. 5 can be a 12-volt 
storage battery (negative ground is required) by 
using a different wiring arrangement in the 
power plug.

: The regulator system is similar to that shown on page 33, 
March 1967 QST.

The circuit of Fig. 5 affords protection against 
an internal short-circuit in the receiver and 
against improper battery polarity when a battery 
supply is used. The entire d.c. load goes through 
a 2-amp. thermal circuit breaker, CB\, which 
will open if the current exceeds the safe value. 
CRi, across the d.c. line, is back-biased and does 
not conduct when the polarity is correct, but 
amounts to a short-circuit when the polarity is 
wrong. In the latter ease, CBi opens and closes 
intermittently, causing the panel lamps, Zi and I,, 
to flash on and off and give a visual warning that 
somet hing is wrong.

Although the 12-volt line is regulated, addi
tional regulation for the 9-volt line is provided 
by the Zener regulator, OR». 'With the exception 
of the audio driver, audio output stages and the- 
pilot lamps, which run off 12 volts, the entire 
receiver is operated from the 9-volt line.

Mechanical
Probably the outstanding constructional fea

ture of the receiver is its drum dial. Calibrated 
in 1-kHz. steps, it is easily read to a fraction of 
a kilohertz, and just as easily tuned for “on-the- 
nose” reception. The driving knob has a flywheel 
for smooth action, and the reduction is such that 
one rotation of the knob averages 10 kHz. on 
the drum. The frequency calibration is very 
close to linear, so the tuning rate is practically 
the same everywhere along the scale.

II

<x>
OBI

'VW

IOW. 
40

12

KORI

-O + IZV.

■O + 9V.

Fig. 5—Protective circuit in power supply prevents 
damage in case of breakdown causing short circuit in 
equipment, or in case battery polarity is wrong. CBi is 
a 2-ampere thermal circuit breaker, It and h are 1 2-volt 
pilot lamps, and CRt is a 3-amp., 50 p.r.v. silicon diode. 

CRi, a lener, regulates the 9-voIt supply.

The chassis, which is made of 
beavier-lhan-ordinary material, serves 
as the foundation for the entire cabi
net. Front and rear panels are 
fastened to it, und joining the four 
corners of the panels are heavy 
grooved bars into which side, top 
and bottom panels can be slid from 
the rear. These are fastened in place 
by machine screws at the back, and 
one or more can be removed for access 
to the chassis without disturbing the

others. It is a very convenient scheme for getting 
at any part of the interior. The only objection 
to it is that the sliding panels have a tendency 
to rattle if there is any vibration.
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The circuit is divided into eight sections, five 
of which are on separate etched circuit boards. 
Each of these can be removed for servicing, if 
necessary.

The rear panel is used as a heat sink for 
the power-supply regulator transistor and the 
two transistors in the audio output stage. There 
is a plastic baffle plate over them to prevent 
finger contact ■— for heat, not voltage.

The front cabinet feet are taller than the two 
in the rear so the receiver has a slight upward 
tilt, making it easier to read the dial and panel 
markings when the set is installed on the work 
surface of a desk or operating table.

The instruction book, besides the usual in
stallation and operating instructions, has detailed 
service data (a little discouraging in spots, 
for the ham, since the recommended test equip
ment includes such exotic items as Tektronix 
scopes, Hewlett-Packard frequency counters, and 
Ferris signal generators!). A nice feature of the 
book is a set of “X-ray views" of the circuit 
boards, showing the etched pattern shaded and 
the parts placement in solid outline. Larger than 
life, these are easy to follow.

Miscellany
In the receiver we tested the v.f.o. calibration 

was practically on the button throughout the 
range, well within the rated accuracy of 500 Hz. 
between 100-kHz. calibration points. A couple of 
drift checks on the v.f.o. confirmed that after 
about an hour’s warmup it easily met the speci
fied less-than-100-Hz.-per-hour (total drift in 
one continuous run of over 12 hours, from a cold 
start, was almost exactly 1 kHz). The receiver 
is practically impervious to line-voltage varia
tions, the v.f.o. frequency change being un-

The band switch and h.f. oscillator crystal sockets are 
along the left edge of the chassis in this bottom view. 
Next to it, on the panel, is the variable capacitor for 
tuning the rejection notch; the circuit board for the notch 
filter is immediately behind it. The large board occuping 
the rear center area contains the i.f. system and associated 
circuits; the long extension shaft operates the filter
selector switch through a panel control concentric with 
the function switch on the panel. The small board at the 

right front has the crystal-controlled b.f.o. circuits.

Hammarlund HQ-215 Receiver
Height: 7% inches above supporting 

surface.
Width: 16 inches.
Depth: 14 inches.
Weight: 21 lb.
Power Requirements: 115/230 volts, 

50/60 Hz., or 12-15 volts d.c.; 19 watts.
Price Class: $530.

measurable when the voltage Is swung from 110 
to 130.

The v.f.o. output for external use showed an 
amplitude drop of about 4 to 1 going from r.f. 
probe only to a 50-ohm load. The same change in 
loading caused the frequency to change approxi
mately 500-Hz. at 2700 kHz.

We did not have the sharp (500-Hz.) filter for 
c.w. reception, and with the 2.1-kHz. s.s.b. filter 
the special tunable b.f.o. for c.w. proved to be 
of no great benefit. No doubt it. would be advan
tageous with the sharp filter.

The a.g.c. cannot be switched off in the HQ- 
215, and the often-used technique of running the 
audio gain up and the r.f. gain down for optimum 
c.w. reception in interference (it’s good on side
band, too, although few use it) doesn’t work 
unless signals are quite strong. Normal-strength 
signals disappear in the noise when it is tried, so 
for a good signal-to-noise ratio the manual r.f. 
gain must be at maximum. This means that the 
a.g.c. must be full on, with the result that you 
may lose a weak signal when a strong one comes 
inside the passband and takes control of the gain. 
(Again, a sharp filler should help a great deal.) 
Also, as a minor annoyance accompanying 
fast-attack a.g.c., local noise “pops” such as 
light-switch transients depress the gain until 
the. a.g.c. recovers. These things are inherent 
in a.g.c. as such, not peculiar to the HQ-215 —- 
except that in the 215 the a.g.c. can’t be de
feated.

Like all multiple-conversion receivers, the 215 
has some birdies. There is at least one on each 
of the eleven 200-kHz. amateur-band tuning 
ranges for which crystals are supplied. Their 
strength, in terms of equivalent antenna-signal 
input, ranges from 3 to 0.25 microvolts, most 
of them being in the lower part of this range. As 
they are harmonic responses of one type or 
another, they are easily recognizable by their 
rapid tuning rate.

Image rejection is rated to be better than 40 
db. As the h.f. crystal oscillator is above the 
desired-signal frequency, the image will fall 
approximately 6 MHz. above the signal. Our 
checks showed image rejection of at least 00 db. 
on all amateur bands.

Hsing an average-responding a.c. voltmeter 
connected to the 500-ohm audio output, spot 
measurements at various frequencies showed that 
the 10-d.b. c.w./s.s.b. signal-plus-noise-to-noise 
ratio was well within the 0.5-microvolt specifica
tion. — W1DF
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The Teal Life of W2SKE
Bill Tells It the Way It Really Was

BY BILL LEONARD,*  W2SKE

O- ■>
Bill Leonard is CBS News Vice -O’ 

President and Director of News Pro- f 
gramming. As the banquet speaker

<- during the Hudson Division Conven- 
tion in Tarrytown, N.Y., in October, 
W2SKE recited a personal ham his- "f

-> tory which, despite its light touch, hit 
home io many in the audience as de- 
scriptive of their own dedication to 
amateur radio. «j»

-0»

We’re all so much a part of ham radio, we’re 
so involved with ham radio, that I am 
afraid a lot of the time’we won’t face up to 

the facts of ham radio. We live in a dream world. 
We pretend it is one kind of a world when it is real
ly something else.

Now, I propose for a few minutes tonight to 
talk to you about the world a ham really lives in, 
and the only way I can think of doing this is to 
share with you something about my life. When 
you .have heard this full confession of how it has 
been with me, maybe you will feel that flash of 
recognition. Maybe you will say to yourself, 
“Yes, that’s the way it is!”

Now, I am going to have to be very frank, and 
personal, and go back a long time. I suggest you 
all know what adolescence means. Adolescence is 
the time when a man is finally old enough to pay 
attention to the opposite sex. That is, for the 
first time he walks by a radio store and sees in the 
window not a collection of wires and aluminum 
and glass — no, he sees curves, romance. He is 
stirred for the first time by the lovely lines of a 
vacuum tube; his heart beats a little faster at the 
sight of a coil of wire. He sees himself no longer as 
a boy with dirty knees, but as a man looking deep 
into the eyes of somet hing very precious and very 
rare and very desirable — like a radio receiver.

Well, not to put too fine a point on it, I was a 
normal red-blooded young man, and then about 
the year 1928,1 fell in love for the first time. Her 
name was Freed Eiseman. In those days, fashions 
were different and she wore three enormous dials: 
one of which tuned her first r.f. stage, one of 
which tuned her second r.f. stage, and one of 
which tuned her detector.

She was all dressed in black Bakelite; and 
when you tickled'her, she squealed. It took a real 
hand at the knobs to get her to react at all but 

*524 W. 57 th St., New York, N. Y.

when you got to know her secret likes and dis
likes, she played the sweetest music this side of 
heaven. You could sit and listen to her for hours, 
and that’s more than you can say about most 
girls! First loves never leave you. I can see her 
now, with her huge coils and oversize condensers 
and silver wire.

But life moves on, and man is fickle and I went 
on to sow all the wild oats of my generation . . . 
a couple of dates witli a National SW3, and later 
an FB7; a wild orgy with an early 1IRO; a pas
sionate love affair with a Hartley oscillator and a 
long, lusty adventure with a pair of 210s in push- 
pull.

Many of you are too .young to remember the 
swinging girls of those days just as I was too 
young to understand what the oldtimers of my 
youth meant when they talked about sparking, 
and the good old spark days. Anyway, I am a 
normal sort of guy and soon the time came for me 
to settle down and get married. What kind of a 
girl would it be? How would she want to live? 
Well, I believe in love at, first sight and — sure 
enough — one day at, a cocktail party in the 
basement of Harrison Radio, I looked across a 
crowded stockroom and there she was. This was a 
girl who had everything. She could transmit, she 
could receive, she was ruggedly built and yet 
delicate in every move. You could look at her and
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know exactly where she was on the band. One 
sideband was more beautiful than the. other. Boy 
was she built!

First thing you know, we were deep in conver
sation and of course, I said, “What’s your 
name?” She said, “My name is Kay.”

I said, “Oh really, that’s a nice name . . . 
what’s the rest of it?”

“Well,” she said, “My middle initial is W and 
my last name is M2.”

“Well,” I said. “Well, I’m sure pleased to 
meet you Miss M2,” arid she said, “Why don’t 
you just call me Kay? ”

“Tell me your dreams,” I said.
“Well,” she said, “I want to marry a contest 

man with his heart set on DXCC . . . the kind 
of fellow who dreams of DXpeditions.”

“Gee,’’ I said, “you're looking at a guy who 
has worked 11 countries, including Canada! I 
just love DX. Tell me more.”

“Well,” said Kay, “I want to live in a little 
dream shack, with good a.c. regulation, on a hill 
near the salt water with a clear shot into Asia.”

“Just like a girl,” I murmured.
“That’s not all,” said Kay, “I want a great big 

back yard with plenty of room for a beam.”
I said, “you’re my kind of girl . . . but aren’t 

you interested in things like washing machines, 
stoves, oil burners . . . that kind of thing? ”

“Yes,” she said, “they are okay if they are 
properly by passed to ground, well filtered so they 
won’t cause any interference. I am the kind of 
girl who is very sensitive to interference.”

. Well, it wasn’t long before we both knew we 
were meant for each other. We had a spectacular 
wedding on a revolving charge account, and we 
settled down to what I can honestly describe as a 
great deal of activity on all bands. Kay was all- 
woman. Every last resistor. I gave her everything. 
I dressed her up with a final amplifier that was the 
envy of every rig in our neighborhood. Very p.e.p. 
So lovely and powerful that it was even admired 
to the extent of a special visit by an inspector of 
the FCC. I offered her a mink coat but she said 
mink was a lousy insulator. Every year I took her 
on a glamorous vacation to places like Navassa, 
Bhutan or the Rochelle rocks.

We had a wide circle of friends, all of whom 
admired Kay. “ You have one of the prettiest 
signals on the air,” the fellows would say. “How 
long have you kids been married? ”

Naturally, after a few years, we began to think 
about a family and one day Kay came to me and 
said, “Honey, I think I am going to have a har
monic . . . what do you want — a receiver or a 
transmitter? ”

“Dear,” I said, “1 want something that looks 
exactly like you . . . I want a little t ransceiver. 1 
don’t care whether you give birth to a Swan, a 
Drake, or a Hallicrafters . . . just as long as it 
makes you happy.”

“Well,” she said, “that’s wonderful. I’m going 
to see the doctor tomorrow.”

“What doctor are you going to see?” I asked 
her.

“Well,” she said, “I think we only ought to

have the best. I thought I would go to see the 
most famous doctor in all the.world.”

“Oh,” I said, “Who would that be . . . Dr. 
DeBakey, Dr. Christian Barnard?”

“Oh no,” she said, “.Dr. Don Miller.”
“Well,” I said, “I. would like to have Don. He 

is a crack operator all right, but I am not sure the 
League would sign the birth certificate, and you 
wouldn’t want our little harmonic thinking he 
wasn’t legitimate, would you?”

Now I’m gelling to the point of this long, per
sonal story. A few years later my whole life 
changed. I developed a hobby. At first, my be
loved Kay encouraged me.

“I think every man should have a hobby,” she 
said. “ You spend entirely too much time with, 
rne. All you think about is domestic things . . . 
coax cable, transistors, angles of radiation . . . 
there must be something more to life than this.”

I said to myself, “There is.”
As a hobby, I had gradually developed an in

terest, in what is known as . . . girls-. . . just 
as something to do after work, just as something 
to do when 1 wasn’t sitting around with Kay on 
the high end of 20.1 started an .interest in .young 
ladies. One day I brought one of t hem home. She 
was about 36-22-36.

“What’s that?” said Kay.
“It’s a girl,” I said.
“How does.it work?” she said. “It looks kind 

of funny to me,”
1 tried to explain this ... I tried to get her 

interested so we could share my hobby together.
Kay was tolerant but, uninterested. “I listen to 

you talk with those girls you bring home and you 
talk about absolutely nothing. It bores me to 
death . . . but it’s your hobby.”

After a year or so, I began to realize that my 
hobby was taking more and more of my time. I had 
found a very nice piece of equipment named Nor
ma, and brought her home to stay.
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“It’s alright with me,” said Kay, “as long as 
she sleeps in the bedroom and not in the shack.”

I found myself more and more absorbed in my 
hobby. One day, I said to Kay, “Norma and I 
would like to put some drapes in the living room.”

“Well,” said Kay, “Don’t you dare let them 
interfere with the feed line that goes out. into the 
40-meter beam.”

“Don’t worry,” I said, “You’ll never know 
they’re there.”

Things went along fairly well until Norma and 
I decided to build a garden. If girls are your hob
by, gardening is a kind of advanced stage. Unfor
tunately, when I was digging in the garden, I 
happened to stick a spade through the main coax 
line leading out through the tower.

For the first, time in our married life Kay 
really blew her stack. Actually, she does not have 
a stack, but she blew both fuses in her power sup
ply and both her final tubes. She never amounted 
to much after that.

She jumped right out of t he band yelling at me 
that I would have to make a choice, either it was 
my hobby or it was her. Which was it going to be? 
She was not going to sit alone on 3!)!)'.) night after 
night while 1 was down in the cellar wiring up 
some blonde. She was not going to see her precious 
shack desecrated by works of art, rugs on the 
floor and all that sort of junk. I had to under
stand that if I wanted to make my hobby my life 
she would have no part of it.

Well, I was in a fix. Naturally I loved Kay very 
much. She had been a good piece of equipment. 
She had held her market value very well, and ex
cept for an occasional side-long glance at some of 
the newer, flashy Japanese gear, I stayed right on 
the straight and narrow all those years. But on 
the other hand, there was something about my 
hobby that I couldn't get out of my blood. There 
seemed to be something about women, one wom
an in particular, that no mere piece of electronic 
gear could sa t isfy. I tried to figure out what it was. 
11 iris are certainly not as beautiful as a nice trans
ceiver. The smell of perfume could certainly not 
replace the smell of hot melting solder. You can’t 
turn them on and off i he way you can a rig. Still, 
every man needs a hobby, something to take his 
mind off the important things of life and 1 was 
darned if I was going to give up girls.

Finally, I had an inspiration. Finally, I found 
a solution and I commend it to all of you or any 
of you who may have found themselves, or who 
do find themselves, in a similar position.

“Why can’t 1 just rew-se the whole thing?” I 
said to myself. I finally said to Kay, “why would
n't it be better my dear if you were the hobby . . . 
if you got all the attention, if you. were what I 
relaxed with?”

“Oh,” said Kay, “I think that would be won
derful. If you did that you'd make me the happiest 
transceiver in all the world.”

Then she thought for a moment.
“What would happen to poor Norma?” 
“Well,” I said, “I have been thinking of that.

I guess there is nothing to do but marry her.”
“ iShe won’t like it.”

“That’s true,” I said, “she won’t be a hobby 
any more but I love you so much Kay, I think 
Ulis is the solution.”

And that’s the way it’s worked out afc our 
place. The. KWM2 is a hobby, and I am married 
to my wife. And all three of us are better off that 
way. [dST—-j

Sai-St ray s ia
A newspaper clipping sent to us by K0CTK 

relates another tragic story involving electrical 
safety. “‘Four persons were electrocuted yester
day when a 60-foot radio tower they were erecting 
fell across a high power line.” (The victims were a 
man. his two daughters, aged 18 and 15, and a 
friend). “The four were putting up the tower for 
CB use when it fell on the electric line.” Switch, 
to safety.

The public announcement of the engagement of 
Barbara Ann Eisenhower to Fernando Echevarria- 
Uribe of Colombia was not news to K1PVB; he had 
handled tratfic through HK4CL of Medellin for the 
two youngsters (Miss E. in Pennsylvania) making 
many arrangements for the wedding as well as the 
engagement announcement.

The Post Office .Department promises faster mail 
service with the new Zip codes. Use yours when you 
write League Headquarters. Use ours, 06111.

Feedback
The section award for Northern New Jersey in the 

June V.H.F. QSO Partv goes to K2LNS, operator 
of WA2FGK.

Our compilation of Field Day scores in the No
vember issue was struck full-force by Murphy & Co.

1) The (.’lass C and Class D headings were 
transposed.

2) AH the rest of the (’lass B scores after 
WN8ANW/8, beginning with K9QKA/9 and ending 
with WB6VKK/6, wound up being listed under the 
Class D heading immediately following WBGKZN/6.

IMPORTANT NOTICE
Changes of Address

Important postal changes in handling 
second-class mail matter are now in effect. 
Please advise us direct of any change of 
address. Four weeks notice is required to 
effect change of address. When notifying 
please give old as well as new address and 
your zip code. Tour promptness will help 
you, the postal service and us. Thanks.
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A Christmas QSO
BY Ibenezer SQrooge*

’’tbenezer SQrooge . . . Ibenezer SQrooge

J- “Who calls . . . QRZed?”

“Ibenezer SQrooge . . . this is ihe ghost of 
Old Times Past. We’re going to take a little eye
ball through the Good Old Days.”

“QRX one, Old Timer. I don’t want to eyeball 
nothing today.”

“Gome Ibenezer SQrooge. We go back . . . 
back . . . through the years. Look . . . look 
there . . .”

“Why that’s my old home with my old zepp 
on the roof. And that’s me up in the attic. And 
there’s my old 3-tube receiver . . . and 10-watt 
breadboard rig . . . and look at them QSL cards 
on the wall.”

“ And what are you doing, I. SQrooge?”
“It’s evening . . . oh, I remember. I'm on a 

traffic sked handling Christmas messages. But it 
was hard! Some nut threw a carrier on the net 
every night. Took us hours and hours to pass 
that traffic.”

“And now what do you see, I. SQrooge?”
“Oh, this Is later. I’m real excited. Must be 

working a new state ... or new country. And 
there, I’m fillingout a QSL card . . . and begging 
the other fella to please send me his card. And 
look, there I’m building a new rig. And ¿ill them 
other fellas around the shack . . . we were al
ways helping each other, ya know, :ind ...”

“And now . . . now where are you, Ibenezer 
SQrooge?”

“Lessee . . . why, that’s on a hill. Ohhhhh, 
it's Field Day. I’m putting up the tents . . . 
climbing trees . . .trying to start that blasted 
generator. Great fun. I even did the cooking that 
year . . . and everybody got sick. But our club 
did pretty well . . .”

“And now, I. SQrooge, where are you?”
“Why that’s the old radio club meeting. Fine 

times we had . . . then. Swapping parts . . . 
and lies about good DX. Oh, there I am taking 
notes. I was secretary . . . and I edited the 
club paper, too, and . . . yeah ... I did every
thing in them days.”

“ Yes, Ibenezer SQrooge. You did your part 
. . . then. But what about now? What about this 
year? Let’s look . . . let’s eyeball this year.”

“Naw, Old Timer, let’s QRT for now. It's 
not good for my old eyes to look too close. Be
sides there’s a good show on TV and ...”

“Ibenezer SQrooge . . .”
“Please Old Timer, not . . . not this year 

. . . maybe some other year. Spare me this 
year . . . ohhhh . . . where are you taking 
me???? . . . oh me ... I see . . . oh . . . 
That was last night when I was tuning my rig.”

*.Tohn Troster, W6ISQ, 45 Laurel Ave., Atherton. Cal, 
94025»
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“Correct. And on what frequency were you 
tuning your 10 kw.?”

“I ... I don’t remem . . . ahhh . . . I for
get.”

“You were zero beat with a net frequency. 
And you tuned your rig for about two hours, 
didn’t you? That net was passing Christmas 
traffic. Why did you do that, I. SQrooge?”

“Ohhhh , . . well . . . well . . . that net 
was operating on my frequency . . .”

“ Your frequency, Ibenezer SQrooge?”
“Well . . . ahh . . . yes. I monitor that fre

quency all the time. But when they come on 
with all their messages, 1 can’t monitor my fre
quency. So, I have to protect my rights to my 
own channel . . . ahhhh ... I mean . . . 
well, . . . suppose somebody wanted to call 
me???”

“Who would want to call you, I. SQrooge? 
That Christmas traffic was from a long way off 
. . . and it would be very comforting to all 
concerned if the messages were delivered. Don’t 
you remember, 1. SQrooge??? . . . when you 
used to handle . . .”

“Oh please, Old Timer ... no more. 1 
won’t . . . really I won’t do it again. They can 
use my frequency for their traffic in the evenings.”

“ Your frequency?”
“OK, Old Timer . . . I’ll tune the whole 

band.”
“And now, I. SQrooge ... do you see all 

those people?”
“Who are they? Where are they? Ohhhh, 

that’s Field Day someplace. Guess I don’t know 
any of them fellas . . . Oh, maybe that gray 
haired fella yonder. But I wasn’t there. Field 
Day’s for young fellas.”

“So instead you stayed home and had your 
own Field Day. Your score was how many QSOs 
you could disrupt.”

“Yeah, but how is anybody gonna QSO any
body with them fellas all messing up the band 
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with a contest? I have to defend my rights to a 
QSO, ya know.”

“Remember waaaaaay back, I. SQrooge? Who 
sat up all night in the contests?”

“Well, that was different then, and ...”
“Now, Ibenezer SQrooge . . . look at this 

room full of people. Know any of them?”
“Ahhhh. . . . well, one or two, I guess. But 

they got a lot fatter since I last saw ’em. Yeah, 
that must be the club meeting.”

“Where were you, 1. SQrooge?”
“Ahhhh, I had real important business.”
“You were home flat on your back watching 

TV.”
“No more Old Timer . . . QRT . . . QRT, 

I say. I’ve had enough. I used to do all them good 
things. Build all my own gear . . . rag chew all 
day . . . handle traffic in the evenings, then 
sit up all night working DX . . . QSLs for 
everybody . . . and Field Days . . . and con
tests . . . and club meetings. I used to do all 
them things, Old Timer.”

“And do you think your net ... or your 
friends ... or your club is any less deserving 
of your services and participation now than they 
used to be?”

“Well no . . . it’s not that. I just been too 
busy. And besides . . . well, things is dif
ferent ...”

“The only difference is you, Ibenezer SQrooge. 
You always volunteered for all occasions. How 
many projects do you suppose have not been 
done because you did not offer your help?”

“Oh, I’ll volunteer next time, Old Timer, 
really I will ... I will ... I will ... I will 
. . . I . . . ahhhhh . . . ohhh . . . whatsam- 
mater? That you Marge? Whateha looking at 
me like that for?”

“Last time you hollered ‘I will’ with that much 
enthusiasm, we were standing in front of a 
preacher.”

“Yeah, oooooo ... I must have had a real 
bad dream.”

“ You really were dreaming! Calling me Old 
Timer . . . calling a club meeting to order . . . 
volunteering to climb a tree!! You????? At your 
age??? Maybe you got a little problem! Y'ou feel 
OK?”

“Marge, never felt better. And I got no prob
lems ... at least not no more. But 1 can’t tell 
ya ail about it now . . . too much to do. What 
time is it? Ah, just in time for the net . . . 
haven’t checked in for years. Might help out for 
a while. Lesseeeee . . . what’s Charlie’s num
ber? I’ll volunteer to work in the club booth at 
the County Fair next summer . . . and I’ll 
help with the club paper . . . and I'll help next 
Field Day too . . . and Marge, I’ll volunteer 
you to do the cooking. And I’ll take them QSL 
cards out of the waste basket and answer ’em 
. . . and I’ll clean up my TVI all over the 
neighborhood . . . and then I’ll help them kids 
with their code practice. Then I’ll give that new 
fella in town a hand with his antenna . . . I’ll 
climb that tree for him so’s to get in shape for 
Field Day . . . haw!”

“Maybe you better lie down again. Haven’t 
seen you so stirred up in years.”

“I’ll explain later, Old Timer . . . errrr Old 
Marge . . . ahhhh . . . Marge, Old Girl. Too 
busy makin’ up . . . I’m late for net cheek in. 
All I got time for right now is to say . . . 
Merrrrrrry Christmas! And I promise to make 
it a real Happy New Year . . . next year ■ . . 
for everybody.” |q5T—4

NEW BOOKS
Fundamentals of Integrated Circuits 

(Motorola series), by Lothar Stern. Published 
by Havden Book Company, Inc., 116 W. 14th 
St., New York, N. Y. 10011. 176 pages, well 
illustrated, cloth cover, 7 by 10 inches. Price, 
$8.95. Cat. No. 5695.

This informative book is written in a style that can be 
understood by those who do not have a formal education in 
electronics. Yet, it is presented with the technician and 
engineer in mind and is capable of imparting the basic in
tegrated-circuit knowledge needed by electronics people at 
all levels of industry. Radio amateurs and experimenters 
should find this book as useful as do those who are at higher 
technical plateaus. It is refreshing to note the absence of the 
mathematical gymnastics which so often are a major factor 
in unraveling the sometimes-mysterious substance of 
modern-day technical books and engineering papers. One 
does not need to have a slide rule. Mathematics, or computer 
at hand to comprehend the data given by the author.

A generous sprinkling of schematic diagrams and artist’s 
sketches illustrate the highlights of the text in all chapters 
of the book. This publication should not only serve as a 
primer in basic integrated-circuit techniques, but can be 
used as a refresher course by those who are already versed in 
this field.

The first four chapters furnish the reader a practical 

foundation for the material in the remaining chapters. 
Chapter 1 outlines the basic physical concepts of ICs and 
introduces most of common terms of the integrated-circuit 
language. Chapters 2, 3, and 4 deal with basic semiconductor 
theory — junctions, holes, resistivity, capacitance, transis
tor types, electrical functions, and other important con
siderations.

Chapters 5 through 8 cover the actual mechanics involved 
in the design and fabrication of various types of ICs — 
thin-film circuits, resistive and capacitive elements of ICs, 
multi-chip designs, reliability considerations, and the many 
packaging methods used when building integrated circuits. 
Chapter 9 treats many of the popular circuit applications 
for ICs and includes schematic diagrams of the circuits 
discussed. Several curves are included to show the trans
fer characteristics of the integrated circuits. Among the 
circuits discussed are differential and operational amplifiers, 
r.f. and i.f. amplifiers, audio and video amplifiers, and others. 
Stabilization is also a topic in this section of the book.

The balance of the book covers practical design techniques 
— initial design considerations, what can be integrated, 
packaging, breadboarding and testing, design examples, and 
other useful data. In giving an overall appraisal of this book, 
it appears to be one of the most complete texts on basic 
integrated circuits and their applications that has been 
published. It should make a valuable addition to any elec
tronics man’s technical library. It tells a plain-language 
story about ICs. from the ground up—’ W1CER.
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A Simple Book Binding Method
BY STANLEY R. NELSON,* WA0KDQ

Thure is no substitute for bound QSTs. The 
usefulness of the magazines is increased, as 
the annual index is always available; a 

selected article can be referred to quickly, as 
bound issues are less likely to be hidden beneath 
an incomplete homebrew project or lost to a 
well-meaning ham friend. QST binders (available 
through ARRL) are neat and effectively store 
12 issues in one volume. For the ham interested 
in a homebrew project where glue replaces 
solder, binding one's own QSTs is a useful, satis
fying project.

Most bookbinding methods require consid
erable time and practice to produce a neat, firm 
book. A fast, simple method, used by binders for 
binding single sheets and old books, is the Saw
kerf method which is included in a book, “Cre
ative Bookbinding.”1- This is an excellent refer
ence for those interested in pursuing the subject 
further. The method described is well suited for 
amateur use since only a few basic items are 
needed, although more elaborate presses, glues 
and covering materials can be added as the need 
arises.

Six issues are bound per volume. The issues 
are placed in order by month and it is a good idea 
to double check the year for each month as it is 
easy to introduce an issue of the wrong year if 
issues over several years are being bound. Two 
boards 1" X 2" X 12" are placed even with the 
spines (bound edges ) of the magazines and a fl
inch “C” clamp is placed centrally on the boards 
and tightened. The backs of the issues should be 
as even as possible and time spent, getting all 
edges even will pay dividends in the finished 
product. A layer of Elmer's glue is spread over 
the backs and allowed to dry. A light bulb near 
the glued surface reduces the drying time. When 
dry, the “0” clamp is loosened and the boards

i“CreativeBookbinding,” by Pauline Johnson. The Uni
versity of Washington Press, Seattle, Washington.

* .12203 W. 70th. Terrace. Shawnee, Kansas 0621C,

Fig. 1 —Saw-kerf binding. Angular cuts Vis-inch deep are 
made 1 % inches from the ends and about the same dis
tance apart. Elmer's glue is worked into the cuts and heavy 
thread or cord is wrapped several times around each 

of the 3 segments with converging cuts.

Fig. 2—The book cover is made of 4 pieces of poster 
board of equal size—2 in front and 2 in back. The first 
board is placed beneath the cloth super, Vi inch from the 
spine edge and over-lapping the book 'A inch on the re
maining 3 sides. The cloth is glued in place and the second 

board glued on top of super and first board. ■

CLOTH COVERING

Fig. 3—Cloth is cut an inch larger than the cover on all 
sides and glued to the front and back covers and spine. 
The cloth corners are cut diagonally and the edges glued 
to the inside of the cover. Brown wrapping paper is glued 

to the inside of the covers and onto the first 
and last pages of the book.

are lowered about 1 inch, from the glued edge and 
the “C” clamp firmly re-applied (Fig. 1). Six 
cuts are made at an angle with a hacksaw into 
the glued backs of the magazines (the spine) to 
a depth of "¡a" or about to the level of the staples 
(Fig. 1). Elmer’s glue is applied along the cuts 
and worked into the opening with a finger. Heavy 
thread is wrapped several times around the pairs 
of converging cuts and tied (Fig. 1). Glue is 
placed over the spine surface and a piece of 
cloth Jo-inch shorter than the book at both ends 
and 2 inches wider’ on each side is pressed onto 
the wet glue and allowed to dry over night. The 
book is then removed from the “C” clamp and 
boards and placed in a cover.

The cover can be made from 4 pieces of poster 
board. With the poster board placed LJ" from 
the spine edge the board should be Ji" larger 
than the book on the remaining three sides (Fig. 
2). The 2-inch cloth extension (super) is glued 
over a piece of poster board in front and back, 
and a second piece is glued on the first with the 
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cloth super between the two (Fig. 2). Cloth an. 
inch larger than the cover on all sides is glued 
to the covers, spine and along the inside edge of 
the covers after folding (Fig. 2). Excess cloth 
at the top and bottom of the spine can be trimmed 
and folded over and glued in place so that the 
folded edge is even with the covers. Brown 
wrapping paper is used to cover the inside of the 
covers and the first and last pages of the book 
(Fig. 3). Wax paper inserted beneath the book 

covers keeps book pages from, wrinkling while 
paste is drying. A label printed with a tape- 
writer can be attached to the spine giving infor
mation such as “()ST Jan-June 1968.”

Modifications can be made throughout the 
procedure to suit the binder. Single pieces of 
Formica make sturdy front and back covers. 
Contact paper can be used to cover most of the 
board covers with cloth used only over the spine 
and a few inches onto the covers. iqsr—[

Amateur Radio and Citizens Bands
These paragraphs were adapted from 
an editorial appearing recently in 
the Florida DX Club Bulletin, and now 
appearing here with the approval of 
author editor W4BRB. I£ we go about 
it in the right fashion, W4BRB is 
saying, there are a number of CB 
licensees who could and should be 
recruited into the ranks of amateur 
radio.

We recently renewed a CB license issued to our 
business and used for dispatching of company 

vehicles. One almost-immediate result was a plethora 
of “trashmail” and catalogues from mid-western 
CB houses directed to the company title and call 
letters. Obviously, the vital statistics were “lifted” 
from FCC's public records and each new CB licensee 
(renewals too) must receive a similar shot in the 
arm.

A prior editorial deplored the prevalence of in
ferential and suggestive advertising aimed at the 
CB element, a group largely comprised of legally 
and technically ignorant individuals who are, as a 
result of ignorance, highly vulnera ble to such ap- 
proachment. That they are devoid of technical 
"smart” is apparent in reading these catalogues 
wherein fantastic claims are made for the goodies. 
Here we learn that there is a difference in watts 
depending on who manufactures them; that signal
boost is better than range-boost but that neither 
quite compares with boost-boost; and that two- 
element quads start with 10 db! (No mention of 
the standard of comparison which must, necessarily, 
be a wet sponge.) Continuing into this electronic Oz 
reveals a “Match-Maker” to get the most out of 
your CB system, as it “gets rid of s.w.r. losses 
without antenna tuning.” (What say now, you 
backward types who lean to resonant elements and 
matched impedances! Where have you been dozing?) 
A “base-boost” (autoformer) between the rig and 
power socket will “put new life in old units.” Simply 
plug it in and watch the tubes bl—, er, glow, that 
is. Finally, for a “real punch” whilst “letting them 
know you are there,” we are told that nothing 
beats the linear amplifier, and a gaggle of such are 
offered over questionable specs which prove them 
ideal for your CB set together with coy admissions 
that such are “illegal on Citizens Band as they 
boost the power far in excess of the limit.”

A reading of those catalogues underlines the fact 
that even a little knowledge would alert the poten
tial inctim against improbable claims. But, dwelling 
as CBs do in their information vacuum, illuminated 
solely by the inspired spiels of counter salesmen, 

fellow sufferers and those didactic catalogues, there 
is no room for knowledge — only for mumbo- 
jumbo.

Bill Orr, W6SAI, writing in Amateur 'Radio 
Facts!, suggests that many CBs are, at heart, 
“communicators” and would rightfully be hams 
had they not stumbled into the temporarily-attrac- 
tive 11-meter trap; that by the time the shortcom
ings of CB had blunted their initial enthusiasm and 
driven them off they had also been, driven beyond 
any probability of attaining amateur status and, 
consequently, were lost to us and we to them. This 
is an all-too-true fact — few manage the successful 
transition, for the Citizens Band is, in its way, a 
spoiler and it offers a debilitating palliative which 
defeats all but the most determined of its captives. 
CBs with whom we have discussed this phenomena 
invariably retreat behind a Maginot Line of resent
ment agaiiist examination — especially the code 
requirement. But for that nasty old code exam, 
all CBs would be hams.

God forbid! That code hurdle and, in fact, all 
of the exam, is our ante. If in poker, for example, 
there were no antes, everyone could draw and 
there simply would not be enough cards to go 
around. If, in our game, there were no initial quali
fications, it might not be a case of all CBs becoming 
hams —■ rather, we might descend to their unhappy 
status. In any event, fearsome though it may be, 
the exam is the ante and it must be paid — all of 
it — if the game is to be played.

In prior writings we examined the negative as
pects of citizen banders. Total condemnation of 
this group is a popular pastime, but an objective 
evaluation of the overall picture suggests that it 
may not be completely bad. While it is true that a 
hard-nosed, outlaw minority group exists in the 
CB structure, it is also true that huddled within 
this same structure are many of those “communi
cators” who could, would, and should be hams. 
These are potential radio amateurs that we need 
even as they want amateur radio, but they are 
also the ones whose blunted enthusiasm will lose 
them if they are not helped in time.

The problem, then, is one of reaching the de
sirable CB element. It is no small job for, desire 
notwithstanding, human apathy does not welcome 
change and, particularly, change wherein human 
effort is a requisite. But “ham-activities” exposure 
is an attractive stimulant and one which, if seasoned 
with a splash of “how” and “why” and served 
with cordiality, must distill into a powerful purga
tive. We hams have the tools at hand — it remains 
only for us to use them.

For the recent Field Day effort, W4BP0 and the 
writer selected four CBs to complete our task force. 
Gf the untried lot, two proved to be excellent an
tenna riggers, working hard and well; one did yeo
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man duty throughout the long night as a logger; 
and the fourth turned in a truly fantastic job of 
contest voice operation. Three of this group are 
ham-inclined, and for these CB can never be the 
same again. But there are countless more like these 
who will pass and be lost if they are not helped, and 
this encouragement must come from within amateur 
radio. We are in competition with a cheap and dirty 
attraction, but we have an incomparably better 
product and we are, in the final analysis, its finest 
salesmen — let us go forth and sell!

Therefore, let amateur radio, through its indi
viduals and its many organized groups, mount an 
immediate, intensive campaign designed to recruit 
this ham-inclined CB element; to aid it and to guide 
it toward ham licensing and into the paths of satis
faction and usefulness. Our organized clubs are in 
an ideal position to expand their already extant 
training programs to include desirable CB defectors 
as are smaller groups and even individuals. Let us 
make sure that few of those drop-outs will be ama
teur radio’s fault or amateur radio’s loss. |qg^Z|

Return To Wonderland
BY A. A. ZIMMERMAN,* K4HPF

The article by WN6BRE* 1 in June QST was 
read with considerable interest and amuse

ment. But why disguise the name of the com
pany which will do favor for the ham fraternity?

I had a parallel experience with the .Heathkit 
Cantenna. Calling on some experience in in
dustry, I know that, the bigger the corporation, 
the more accommodating they are . . . if you 
get to the right people!

I casually strolled into the impressive admin
istration building of the Standard Oil Company 
Refinery at El Segundo, California, the second 
oldest refinery in the U.S., and asked their re
ceptionist to direct me to the Marketing De
partment. She gave me a choice of Marketing 
Specialists in lubricating oil M.S., lubricating 
oil SO., asphaltic coatings, detergent additives, 
jet fuel, high octane fuel, automotive grade 
fuel and special applications. I selected special 
applications . . . she gave me a stick-on visi
tor’s badge and directed me to refinery gate 3, 
about % mile down the street.

At a small building inside gate 3, a pleasant 
fellow mimed Chuck was waiting (he never did 
give me his last name) , and Chuck didn’t act at 
all surprised when I told him I needed one gal
lon of uninhibited insulation oil. In fact, he 
apologized for not having a drum immediately 
at. hand for the gu.vs at the lab., who needed 
small quantities for experimental purposes.

We went inside to his desk and Chuck set the 
huge Standard Oil Company product locator 
system in operation. Within a few minutes he 
had the storage location identified, but there 
was one additional problem. Sales in this area 
are controlled by the Marketing Division at 
Long Beach, California. While I was envision
ing the SO-milc round trip drive to Long Beach, 
Chuck picked up a tieline phone, talked to a 
Marketing Manager for a few minutes, and be
fore I could finish my cup of coffee, had a Sales 
Release order filled out for one gallon of insu
lation oil, GRATIS.

I went out of gate 3, up the street, in gate 2, 
through Security Control and then drove for 
about % mile through the most amazing con-

*8722 Pershing Dr., Playa del Rey, California 90291,
1 Pollock, "Novice in Wonderland," QST, June 1968, p. 

70.

A MV MOglLE WAS HEAgLY 
Lost 5eve(?al times

glomeration of plumbing (not ri. plumbing) 
that I had ever seen. My mobile was nearly 
lost several times in the traffic of huge tankers, 
railroad spurs full of tank cars, 55 gallon drum 
racks, etc.

Although I am not noted for my modesty 
and have never been accused of being timid, 
by the time I arrived at the warehouse I was 
feeling somewhat reluctant. Here were six semi
trailers being loaded by forklifts, two more 
trucks waiting for space at the dock, two auto
mated driverless tractors running around the 
pallets blowing their horns and flashing their 
warning lights, so ... I walked into the dis
patcher and presented him with my Sales Re
lease for one gallon of oil. He confirmed my 
belief that dispatchers as a group cannot be 
shaken by anything. Without a change of ex
pression, he dispatched a forklift to pick up 
one gallon, neatly packaged in its cardboard 
container. He carefully wiped off the box and 
offered the use of a hand dolly to transport the 
114-pound load to my car!

Moral of the story: The bigger they are, the 
more accommodating they are. Incidentally, I 
have no financial interest in Standard Oil and 
am not employed by the Corporation. [gsjEEl
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22nd V.H.F. Sweepstakes—January 4-5
January 4 is when the v.h.f. New Year begins 

(with either a bang or a whimper, depending upon 
how the propagational ball bounces), because 
that’s the date of our annual V.H.F. Sweepstakes 
for 1969. In a 34-hour period from 2 p.m. Satur
day to midnight Sunday (your local time) you 
work as many other World Abovers as you can 
scare up, exchanging preamble information as 
shown in the box below; to calculate your score, 
take the sum of your QSO pointe (at 2 pointe per 
complete two-way exchange) and multiply by 
total ARRL sections worked plus ten. Assemble 
your log, comments and pictures, and mail the 
whole works to us no later than January 31, 
1969. Send now for log forms: each sheet has space 
for SO contacts plus a section checkoff list and 
a summary. (Let us know how many you want.)

ARRL-affiliated clubs, and clubs awaiting ap
proval of affiliation, are eligible to compete for 
an engraved gavel (see Rule #7). Club secretaries 
note: your entry letter must be received here at 
Hq. by February 28.

We’ve got lots of section-award certificates 
ready to fill out and mail in early spring. Will 
yours be among them, maybe?

Rules
1) Eligibility: Amateur operators in any ARRL section 

(see page 6) operating at home, or mobile or portable under 
one call, on or above 50 MHz., are invited to take part. 
Yukon-N.W.T. (VE8) counts as a separate multiplier.

2) Object: Participants will attempt to contact as many 
other stations in as many ARRL sections as possible.

3) Contest Periods: The contest starts at 2:00 p.m. your 
local time, Saturday, Jan. 4, 1969, and ends at midnight, 
Sunday, Jan. 5, 1969. Contacts between stations in differ
ent time zones can be counted only when the contest period 
is in progress in both of the zones concerned.

4) Exchanges: Contest exchanges, including all data 
shown in the sample, must be transmitted and receipted for 
as a basis for each scored point.

5) Scoring: (a) Contacts count one point when the re
quired exchange information has been received and acknowl
edged, a second point when exchange has been completed in 
both directions. A section counts only once for multiplier 
credit, regardless of band.

(b) Foreign, entries: All contacts with foreign countries 
(such as Mexico and the Bahamas) count for score. All for
eign countries are grouped together as one, and a section 
multiplier of no more than one may be claimed for contacts 
with all foreign stations contacted. Foreign stations may 
only work stations in ARRL sections for contest credit.

Foreign stations will give their country name in the ex
change.

(e) Final score is obtained by multiplying total contact 
points by the sum of different ARRL sections worked (.the 
number in each of which at least one SS point has been 
credited) plus 10.

6) Conditions for Valid Contact Credit: (a) Repeat cont acts 
on other bands confirmed by completed exchanges of up to 
two points per band may be counted for each different station 
worked. („Example: K3IPM works WA2FGK on 50 and 144 
Me. for complete exchanges of 2 points on each band; 2X2 
gives 4 points but only one section multiplier.)

(b) Cross-band work may not be counted.
(c) Portable or mobile station operation under one call, 

from one location only, is permitted.
(d) A transmitter used to contact one or more stations 

may not he used subsequently under any other call during 
the contest (with the exception of family stations, where 
more than one call is assigned to one location bv FCC/ 
DOT).

(e) Contacts with aircraft mobiles cannot be counted for 
section multipliers.

(f) Contacts made by retransmitting either or both sta
tions do not count for contest purposes.

While no minimum distance is specified for contacts, 
equipment in use should be capable of real communications 
(i.e., able to communicate over at least a mile).

7) Awards: Entries will be classified as single- or multi
operator, a single-operator station being defined as one 
manned by an amateur who neither receives nor gives as
sistance to any person during the contest period. Certificates 
will be awarded in each ARRL section to the top-scoring 
amateur in the single-operator classification. In addition, a 
certificate will be awarded to the top Novice in each ARRL 
section where at least three, such licenses submit valid con
test logs. Multioperator work will be grouped separately in 
the official report of results in QST.

When three or more individual affiliated club members 
compete and submit logs naming the club with which they 
are identified, an ARRL certificate will be issued to the lead
ing club member. A letter must be received from the club’s 
secretary itemizing participating members and approximate 
claimed scores. When fewer than three individual logs are re
ceived, there will be no club award or club mention.

A gavel with an engraved band will be offered the affili
ated club whose secretary submits the greatest aggregate 
score, provided such scores are confirmed by receipt at 
ARRL Hq. of the individual contest logs from such members. 
Only the score of a bona fide club member, operating a sta
tion in local club territory, may be included in club entries. 
Claims from federations, radio club councils, or other 
combinations of radio clubs, will not be accepted, nor can 
special memberships granted for contest purposes be 
recognized.

8) Conditions of Entry: Each entrant agrees to be bound 
by the provisions of this announcement, the regulations of 
his licensing authority, and the decisions of the ARRL 
Award Committee.

9) Reporting: Reports must be postmarked no later than 
January 31, 1969, to be considered for awards, fagF-A

EXPLANATION OF V.H.F. SS CONTEST EXCHANGES

Send Like a Standard
Msg. Preamble, the..... .NR Call CK Place Time Data

Exchanges Contest num
bers t, 2, 3, etc., 
a new NR for 
each station 
worked

Send your 
own call

CK 
(Readability 
and strength or 
KST of station 
worked)

Your ARRL 
section

Send GMT 
time of 
transmitting 
this NR

Send date of
QSO

Sample NR 1 WAHQJ 59 CONN 1905 JAN 6
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Announcing ...
... The 35th ARRL
International DX Competition

If all the participants in our annual DX Compe
tition were laid end to end, it would probably 

be because they were recuperating from, another 
exhilarating session of new countries, massive 
pileups, and just plain great fun. You too can 
be one of the horizontal bodies; here’s how: W/K 
and VE/VO stations send signal report and state 
province to DX; DX stations semi signal report 
plus a 3-digit number indicating power input. 
(E.g.: KH6BZF DE WA7ISP GE HR 579 
ARIZ BK. WA7ISP R 569500 DE KH6BZF K.) 
Compute your score (see rules following) and 
send your entry to Hq. no later than April 12, 
1969. We have brand-new log sheets, summary 
sheets, and DX checkoff sheets (see cuts) — 
send for yours now, and let us know the approxi
mate quantity of your requirements. Attach 
comments and photos, and send the works to 
ARRL Communications Dept., 225 Alain St., 
Newington, Conn. 06111, U.S.A. and re
member, checkoff sheets MUST be attached. 
CU in the pileups!

Rules
1) Eligibility: Amateurs operating fixed amateur stations 

iu any and all parts of the world are invited to participate.
2) Object: Amateurs in the 48 continental United States 

and Canada will try to work as many amateur stations in 
other parts of the world as possible under the rules and dur
ing the contest periods.

3) Conditions of Entry: Each entrant agrees to be bound 
by the provisions of this announcement, the regulations of 
his licensing authority, and the decisions of the ARRL 
Awards Committee.

4) Entry Classifications: Entry may be made in either or 
both the phone or c.w. sections: c.w. scores are independent 
of phone scores. Entries will be further classified as single- 
or multiple-operator stations. Single-operator stations are 
those at which one person performs all the operating, log-

DX Restrictions
U. S. amateurs licensees are warned that 

international communications are limited by 
the following notifications of foreign countries 
made to the ITU under the provisions in 
Article 41 of the Geneva (1959) conference.

Cambodia, Indonesia (including West 
Irian), Thailand and Viet Nam forbid radio 
communication between their amateur sta
tions and those of other countries. U. S. ama
teurs should not work HS XU XV YB 3W8 
or 8F. Canadian amateurs may not communi
cate with Cambodia, Indonesia, Laos, Thai
land, Viet Nam and Jordan. Prefixes to be 
avoided are HS JY XU XV YB XW8 3W8 
and 8F.

CONTEST PERIODS
Phone

Starts Ends
Feb. 1, 0001 GMT.......
Mar. 1, 0001 GMT............

.Feb.

.Mar.
2, 2359 GMT
2, 2359 GMT

air.
Feb. 15, 0001 GMT............
Mar. 15, 0001 GMT............

.Feb.

.Mar.
16, 2359 GMT
16, 2359 GMT

ging and spotting functions. Multiple-operator stations 
are those obtaining assistance, such as from spotting or 
relief operators, or in keeping the station log and records. 
The use of spotting nets places an entry in the multioperator 
category.

5) Contest Periods: There are four weekends, each 48 
hours long: two for phone work and two for c.w.

6) Valid Contacts: In the phone section, all claimed cred
its must he made voice-to-voice. In the telegraphy section, 
only c.w.-c.w. contacts fount. Crossband contacts may not 
be counted.

7) Exchanges:
a) Amateurs in the Jf.3 continental UJS. and Canada. C.w. 

participants will transmit a three-figure number, represent
ing the RST report, plus their state or province. (The latter 
may consist of an appropriate abbreviation.) Phone par
ticipants will transmit a. two-figure number consisting of the 
readability-strength report plus the state or province. 
Example: W6LIJD might transmit “5790AL” on c.w., 
“57 California” on phone.

b) Amateurs outside the 48 continental United States and 
Canada will transmit six-figure numbers, each consisting of 
the RST report plus three “power” numbers; the power in- 
ilicator will represent the approximate transmitter-power 
input. Phone contestants will transmit five-figure numbers, 
each consisting of a readability-strength report and the 
three “power” numbers. Example: KH6IJ, with 150 watts 
input, might transmit “569150” on c.w., “56150” on phone, 
If the input power varies considerably on different bands, 
the “power” number should be changed accordingly. (Note,

Sample log sheet

64 QST for



KH6 anti KL7 are considered as DX.)
8) Scoring:
a) Points; One point is earned by a \V (K) or VE/VO sta

tion upon receiving acknowledgement of a contest exchange 
sent, and two points upon acknowledging an exchange re
ceived. Two points are earned by any other station upon 
receiving acknowledgement of a contest exchange sent, and 
one point upon acknowledging an exchange received.

b) Final Score; W(K) and VE/VO stations multiply 
total points earned under Rule 8(a) by the number of coun
tries worked on one band plus the number of countries 
worked on each other band. All other stations multiply total 
points earned under Rule 8(a) b.v the sum of the number of 
continental states and VE/VO licensing areas worked on 
one band plus the number of states and VE/VO licensing 
areas worked on each other band.

There are 48 continental states plus VO and VE1-VE8, 
a possible total of 57 multipliers per band.

9) Report Contacts: The same station may be worked 
again for additional points if the contact is made on a dif
ferent frequency band. The same station may be worked 
again on the same band if the complete exchange for a total 
of three points was not made during the original contact 
on that band.

10) Reporting: Contest work must be reported as shown 
in the simple forms. Haoh entry must include the signed 
statement. Contest reports must be milled no later 
than April 12. 1969, to be eligible for QST listings and 
awards. All DX Competition logs become the property of 
the American Radio Relay League and none can be re
turned.

11) Awards: To document the performance of partici
pants in the 35th ARRL International DX Competition, 
a full report will be carried in QST, In addition, special 
recognition will be made as follows:

a» A certificate will be awarded to the high-scoring single- 
operator phone and to the high-scoring single-operator c.w. 
entrants in each country, in Alaska, Hawaii, and in each 
of the continental U.S. and Canadian ARRL sections (see 
page 6, QST) from which valid entries are received. In 
addition, a certificate will be awarded to the high-scoring 
multiple-operator station in each section or country from 
which three or more valid multiple-operator entries are 
received.

b) A suitable certificate will be awarded to the operator 
making the highest single-operator phone score in each 
ARRL-atliliated club, provided the club secretary submits 
a listing of a minimum of three phone entries by members 
of the club and that these scores are confirmed by receipt 
at ARRL of the individual contest logs tram such mem
bers. The highest-single operator c.w. scorer in each club 
will be awarded a certificate under the same conditions. 
Only a bona fide resident member, operating a station (his 
or another club member's.) in local club territory, may 
compete for club certificates. Secretary's letter must be 
received by June 13, 1969.

c) A personalized plaque will be awarded to the highest- 
single-operator DX phone and c.w. station (non-W/VE) in 
Africa, Asia, Europe, North America, Oceania and South 
America.

d) ARRL will award a gavel to the affiliated chib sub
mitting the greatest aggregate phone and c.w. score by its 
members, whether single- or multiple-operator entries, pro
vided such scores are confirmed by receipt at ARRL of the 
individual contest logs from such members. Only scores of 
bona fide resident members, operating a station (his or an
other club member’s) in local club territory, may be in
cluded in club totals.

12) Judges: All entries will be passed upon the ARRL 
Awards Committee, whose decisions will be final. The Com
mittee will void or adjust entries as its interpretation of 
these rules may require.

13) Disqualifications; Each participant agrees to observe 
the contest rules as well as all regulations established for 
amateur radio in his country. Violation of any regulation 
as confirmed by a single FCC citation or advisory notice or 
two ARRL-accredited Official Observer reports, may con
stitute grounds for disqualifications. Some examples of prac
tices which can result in disqualification: off-frequency 
(out-of-band) operation, harmonics, spurious emissions, 
low tone reports in logs, key clicks splatter, excessive side- 
hauds, U.S. stations working banned countries, interfering 
with channels handling amateur emergency communication.

loss

♦
if multioperator, «how call» of all operator«, loggers,

CHECK ONE: Single operator station Multioperator Station Q PHONE Q

1.8 MHz. 3.5 MHz, 7 MH», 1U MHz. 21 MH». 28 MH». TOTALS
Countries 2 3 2G 41 35 17 134 •
contacts 4 15 43 77 W 2% 240

SCORIBJ? ....y7.l7....... point» x .134...««.««*. .95?,OT?.CLAIMED SCORg
<3 points/conrplet* 0,801 (total all band»I

trosiber of hours of I 'y | Participating for cl„b award in the following. ARRL 
station operation: I [ Affiliated Clu»: , flURvHi.'.'S..
M?,VIPMWT: Trannaitterls),..T4XB..........................................

D.C. input power: CHICK AMY USED: <gfl50 watts or less; ^150-500} Q over «0 watt*

.>., R4B.................  sm™. .115.'.. «N7XR-F.i».......

"I have observed all competition rule« a« wen as all regulations 
established for amateur radio in my country, Mr report is correct 
and true to the best of nw knowledge, f ngree te be bound by the 
decisions of the AWL Awards Comaitte«."

Date Vas/w. Signature... j > .WAA K. iior......... CaU.^iAKKa»« ■
PWJff Name: .J,«. HlVKv,. till! mailing address (nr., st,, city, stat«/

, .ip)...7., .!»(©.,. ..GmM ..ofcoR?....... ...........
Note your soapbox nomeats on new countries, conditions. Interesting experience«, etc. 
Enclose operating and antenna photos for g$T cone! deration. Mall sumary, log »heats» 
and check li»t» (CD-175) to: AWL Cosaunieations Department., 225 Main Street, 
Newington, Connecticut, U. 5» A. (Will.
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As a parting gesture before donning military garb, 
: KI WHS came up with a superb 20-grand effort and 

showed his heels to the whole single-op pack. Dave's 
station, now dismantled, featured homebrew transmitters 
of 400 and 1000 watts for 6 meters, 500/1000 wafts 
on 2 meters, and 35 watts on 220 MHz. Antennas: 9L at 
72' for 6, a 32L quad at 92' for 2, and 11 L at 80' for 

5 220. Well done!

Results,

September

V.H.F. QSO Party

REPORTED BY BOB HILL,*  W1ARR

aurora! It sneaked in on little eat feet 
Z*  Saturday evening (Sept. 7) about 2300 

-l GMT and was still pussyfooting around at 
0900, ten hours later. From Oregon to Virginia, 
QSO Party enthusiasts rubbed their mikes and 
keys in glee as section totals mounted at a dizzy
ing pace. Two-meter c.w. was the place to be 
if you really wanted to take advantage of the fine 
condx: “CQ AU” filled the 144-MHz. airwaves 
from coast to coast, and 2-meter multiplier 
totals rivaled, and in some cases exceeded, those 
on 6.

In the Northeast, multiop W3KWH piled 
up 38 sections on 6 and a phenomenal 6.1 on 
2, including such tidbits as W5HFV (Okla.), 
W0DRL (Kans.), W0LCN (Minn.), and W0LFE 
(Mo.) via the auroral route. Highest aggregate 
multiop scores were submitted by W2JKI (whose 
multiplier of 73 was also tops), W1DC/1 (with 
the most QSOs — and from Maine, yet!), and 
the aforementioned W3KWH. The blistering 
20.212 points of K1WHS paced the whole 
contest in the single-op category. Three thousand 
miles to the west, W7EGN worked three KL7s 
in a row on aurora: K7VNU and VE6OH got two 
of’em and W7FN one. K6YNB/6 doggedly kept 
at it, with no unusual propagation to help, and 
wound up just short of 200 QSOs to lead his part 
of the country; W6YEP/6, aided by K6GSS 
and WB6HIL, led the multiops. In Canada, 
VE2SH held dominion over all singletons; 
VE3SAU was boss multi.

In the central areas, it seemed to be a matter 
of lots of sections but a dearth of people to work. 
Some nice multiplier totals were turned in on 50 
MHz. by K9HMB (33), WA8SAJ (31) and 

* Assistant Communications Manager, ARRL

WA8LRE (30) : 144 MHz. Midwesterners were 
able to compile hefty figures, too: W8IDU had 
29 sections, VE3BQN 26, W8WEN 25. As for the 
rest of the country — hang in there, fellas, your 
turn is coming!

With all those Northern Lights, the higher 
bands were left in relative darkness. But 
K1PXE/1 got 13 mults on 220, K1JIX, K2AGQ 
and W2JKI had 11 on 420, and W2OJ/2 made 
it to 3 on 1215-and-up. Let’s not forget these 
micro bands: there's multiplier gold there just 
for a little digging.

In brief, we received 335 logs from 30 sections, 
with 60 single-operator and 9 multioperator 
awards to be mailed December 15.

Here’s how the participants themselves tell it:

Soapbox
“Very few stations knew how to slope-tune f.m. in.” 

K3NYG. “From.my first, experiences in a V.H.F. QSO Partj’ 
a few things have emerged as necessities for contest opera
tion: a v.f.o. (at least on 6), some means of keying the rig 
(could have worked several sections that I missed during the 
aurora by that method), higher power, and a better anten
na.” — K3RBU. “Wish the fellows up in Wl would swing 
their beams down this way— there are hams on the v.h.f. 
bandsin Delaware.” — WN3KFF. “Activity was lowe.r this 
contest because of the S.N.J. Hamfest, but the conditions 
were great. The auroral opening really knocked off the 
sections and the tropo into Wl was also well above par. 
A good number of sections were worked on c.w.” - 
WA3ASL. “Good auroral opening on 6 Saturday night 
where we worked several VEs, Wis and W8s on c.w. At 
times there was a lot of DX on c.w. when nothing could be 
heard on phone.” WA3ADN. “Competition was high 
and stations were many.” -™ WA3JWL. “W2JKI has a 
fantastic signal in Phila.”— WA3FCZ. “Worked through 
Friday night to get 432 going, all for one lousy contact 
(not even our own section).”-— K3YQS/3. “Why place a 
time limit on operations? Most of the moontamtoppers arc 
back home shortly after dark, and what is there left to 
work? Unless Es or FS propagation exists on 6, the long 
hours are superfluous. Why not cut it back to 30 hours and
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wurk-all-you-want.” — VV3LUL. “Contest was well timed: 
aurora Saturday, tropo Sunday; what more can one ask?” -. 
K.3OPB. “Activity on 220 was pathetic: only heard one 
other station. Usually hear at least 5 sections.” — 
WA3EOP/3. “Terrific aurora — best heard in years. Am 
not a c.w. operator but jumped in with both feet on key to 
.snag extra sections: enjoyed it and plan to put it to Hood use 
in .Jan,” — W2EIF. “Realty a ball on c.w.” ~ W2WGL. 
“I like the 28-hour time limit.” — W3BWU. “Best contest 
ever! Worked 27 states in 8 call-areas on 144 MHz., 30 
states in 8 call-areas on 50 MHz., mostly on aurora. Had 
about a two-minute-burst m.s. QSO with W5HFV, Okla., 
on 144 at 1230Z Sunda.y. This time 2JM section totals will 
closely rival 6M totals. Almost all 6-meter QSOs on s.s.b.; 
perhaps 1% w.b.f.m. or c.w. Two meters was probably 90% 
c.w., 10% s.s.b. or w.b.f.m.” —• W3KWH. “Could have used 
some s.s.b. gear for strong aurora opening on 6 meters. 
Managed to work 3 c.w. stations on aurora scatter by 
keying the mike button on my SR46A!”—K9GHR. 
“A good chance to get a lot of QSLs.” — WN9ZGF. 
“What’s the good of holding the contest before the football 
season if no one show's up on Sunda.y anyway?” — 
WA9WIL. “The aurora Saturday night saved this contest 
from being as bad a fiasco as last year’s. We went like mad 
for the first six hours, then sat around all day Sunday.” — 
W9YT. “Although activity was quite low in our area, we 
still had a nice time.”. K4QPJ/4. “Too bad .the contest 
conflicted with the Findley, Ohio, Hamfest; otherwise I 
would have operated in it fully.” — K8WKZ. “That aurora 
certainly saved the day, as the next day was plain nil. 
Add to that a couple of locals who decided ¿his was a prime 
time to test out their RATT gear and covered the entire 
band with birdies!” — W8NOH. “I think that because of 
the ‘wild’ aurora on 6 aud 2 everyone seemed to stay away 
from 432 to get those easy multipliers.” WA8VHG. 
“Except for the aurora, conditions were terrible.” — 
W8HJT. “Next fall we’ll beat WA8PIE or bust!” -- 
WA8JXE. “Very good aurora. Wish I could have operated 
more than 9 hours, but had to go to a hamfest.” 
— WA8LRE. “Conditions on 6 were very good on aurora, 
and also on Sunday there was a very short Es opening to 
the southwest.” — WA8SAJ. “Good aurora! but days for 
fixed-frequency operation have already been numbered.” 
W8WEN. “The aurora was just made for c.w, contacts.” 
— WA8KPN. “My first v.h.f. contest; I had been on the air 
for a little over a week.”—WA8YHN. “Many phone 
stations were so eager to work sections that they went 
below 50.1 in doing so.”.- WA8MTS. "Interesting and 
fast-moving.”—WA8UZP. “A lot of fun.”—W8LKY. 
“Tried to transmit simultaneously on 144 and 220, but 
my own TV set looked at both incoming signals and mixed 
them down to Channels 4 and 5.” - - K.2DNR. “Very 
interesting contest. Looking at the. comments about the 
Jtme contest: those who grumble are very low scorers and 
snicker at people who put a lot of time and effort and know
how into a contest. That’s the name of the game.” — 
W2JKI. “Three weeks after the contest I still had a^buzz

A fine 50-MHz. effort from W7FN turned out to be the 
top single-band score in the West. Don (formerly W6PUZ) 
is making a determined effort to stimulate more v.h.f. 

activity in Washington.

in my ear: could it have been aurora? Highest section total 
ever on 2,”-—K2RTH. “Worked all my 2100 points 
on 2-meter a.m.!”—WB2ESD. "If only we would use a 
bit more c»f the bands, like from 144 to 145.” ■— W2KXG. 
'Tn my last hour of operation, heard many 3s, Is and some 
4s, but could not work them because they had finished the 
contest and were engaged in local ragchews/’ — WB2GWU. 
“1 do not like the new 28-hour rule, as it leaves the bands 
pretty dead on Sunday night.” —- VVB2YYV. “Choice of 
dates showed great foresight— thank you!” — WA2EBT. 
“Heard reports that we were being heard in W1 area on 
1296 but couldn’t hear anyone there.” — W2OJ/2. “Com
bination of magnificent location and high power helped 
us amass our score. Unfortunately, we were not able to 
spend all our time operating: over 5000 people came up to 
our tower to set* what was going on!” — WB2GKE/2. 
“Operated 432 for the first time — found it very profitable.” 
— K2DEL/2. “Heard 35 sections during aurora, including 
NTex, Okla., NMex and La. Wish we could have worked 
them all!” — W0EKB. “Was on vacation and got home 
late Saturday night at the very end of the aurora opening.” 
—W9ECV/0. “Aurora produced strong signals here from 
Montana to New York.” — W0UJK. "Made my first 
Kansas contact but couldn’t find anyone in Iowa or further 
east. Yrou guys should point your beams thisaway.” — 
WA0TTW. “Section totals on all bands were fantastic. This 
will be the last contest for a while, as we have dismantled 
the station and stored it away for later use when my brother 
and I get our military obligations nut of the way.” — 
K1WHS. "A lot of stations were operating portable during 
this Party. They deserve a lot of credit for all the effort and 
for all the multipliers they provided. Again it was c.w. that 
brought home the bacon.”.-VV1DZA. “The aurora was 
fine, but 30 watts a. m. just couldn’t make it.” -.WID YJ /I. 
"This 28-hour consecutive operating period is for the birds! 
It gives an advantage to the multiop stations and gives the 
single op no chance to sleep. If you had two 14-hour seg
ments, the single op could operate when conditions are 
good.” .WN1IQJ. “Many stations still refuse to believe 
I’m running only 300 milliwatts carrier output.”.- W1ENZ. 
“Da zdravstvuet u.k.v.!” — KL7ELA/VV1. "Couldn’t ask 
for better weather. A good time was had by all.”. - 
K1PXE/1. “Had a great time despite Murphy. Nice to 
hear and work W1AW on both 6 and 2.”.- K1AGB. “Was 
amazed to hear at least 30 sections on six.” -— W1QXX. 
"Hampered by no c.w. on 2.” — WA1FCD. “Great to be 
back on v.h.f.! Worked some d.c. bands while in W6, but 
can’t compare with 6, 2, 220, etc. All 2-meter QSOs were 
on c.w. — the only way to fly!” — K1O YB. “I think any
one who want* to work the whole contest should be allowed 
to.”. K1FTG. "Seems as though we nearly always have 
some kind of propagation during those things. Boy, it’s 
hard to keep the ‘balanced’ part of the Amateur’s Code
Solo-banding on 6 with a pair of 4-400s and stacked 51 
beams at 60 feet, WA8LRE socked away 30 sections 
and eased into the top W8 position with plenty to spare— 

and !n just nine hours, too!
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Wayne, K6YNB/6, ran 175 watts p.e.p. on 6, only 20 
watts on 2, had average antennas at average heights— 
and still managed 198 QSOs, 12 multipliers, and by far 
the biggest tally from the Wild West. Here he points to 
three portable locations in three different sections from 
which he’s operated in recent contests. (How ’bout trying 
Mexico next, Wayne?)

"One, two, three, four— 
whew, all still there," is what 
VE3ABG might be thinking 
after a sizzling session on 2. 
Piloting VE3BQN during the 
Party, Joe chalked up 26 

sections on 1 44 MHz.

Running 5 watts to a Heath HW-30 and a ground-plane, 
Colorado’s WN0TML was the one and only Novice 
entrant west of the Mississippi. C’mon, WNs, there’s much 
fun to be had on 2-meter c.w. during one of these affairs. 

(Read Soapbox and see.) 

during the heat of battle.”....KIABR. “Would like to 
suggest investigation into the possibility of a 2-hour addi
tion to the 28-hour period for those single-ops who attend 
church.”....WA1GFG. “Best contact on aurora: VE4MA.” 
— K1GYT. “It was a big thrill to give many stations their 
first Vermont QSO, and we only regreat we weren’t able to 
work everyone who called us.”*— K4GG1/1. “Aurora Sat. 
night really made everything worth while. We sweated 
Ontario, only to work Hocks of them during a brief tropo 
opening over Lake Ontario Sunday afternoon.” — 
WA2PTS/1. “'rhe 220- and 432-MHz. bands alone were 
busy enough to occupy almost the full contest period 
enjoyably.”....K1JIX. “There was at least one portable 
on every sizeable bump in New England and New York 
State, from the sound of 6 aud 2 from my favorite portable 
site: Alt. Everett, in the s.w. corner of Massachusetts.” — 
W1HDQ/1. “The three Alaskans appeared to be undis
torted trans-aurora.” — W7EGN. “Most exciting event 
was hearing W7FN signing with KL7FNL and not being 
able to hear the KL7!”...W7JRG. “In spite of a low score 
we thoroughly enjoyed working the contest from 9500-foot 
Steen’s Mt. in s.e. Oregon (an 800-mile round-tripi. Wx 
was great and signals good, but there just weren’t very many 
people on.” — K.7AUO/7. “Boy, what a <lifference lack of 
Es makes. Contacts are pretty scarce- from this part of the 
country. The aurora session of Saturday evening was quite 
a thrill for this displaced California. Called CQ on c.w. and 
raised KL7FNL at 0714Z. Doing my best to generate more 
enthusiasm in the gang around this area.” — W7FN. 
“Aurora first observed 072312 GMT; first contact VEOOII; 
my log entries give the rest of the details.” —■ K7VNU. 
“Noticed increased activity on 220 and 432.”.- WA7- 
EHE/7. “Just to show KII6BZF that a v.h.f. contest iu 
Hawaii can be won having worked more than one station!” 
— KH6EQF. “Due to temp, inversion, signals from KfV 
were well over the usual contest reports of ‘89 OM.* Sent 
log sheets to WA7GXM in Carson City, much to the delight 
of the Pacific Division boys as Hal had 6 sections from the 
Nevada side of the Sierra.” -.W6DOR. “About the 
normal amount of activity except for the scarcity of hill- 
toppers. Some good mountains went begging this year.” - 
W6TEE. “We didn’t get an opening ou 50 MHz., and this 
was a little disappointing; we could have had a much better 
score, as we had an excellent location.”.-VV6KDJ/6. 
“Such lousy conditions! The aurora did not extend this far 
south.”—K4GL. '‘Surprised to hear so many brass- 
pouuders on.” WA4ZSF/4. “No skip equaled no multi
pliers equaled very few points.” — WA0PHZ/0. “Lots of 
scatter and noise — few locals — hardly worth the time.” 
. K4WHW. “My thanks to the EFla OMs for their 
patience with a newcomer.” — VVB4KUN. “We almost- 
had Cuba in a c.w. QSO on 2 meters but couldn't make it 
two ways. Dam, we could have used the multiplier 
with so few stations on locally and the band closed.” — 
WB4HML/4. “Except for a heated race, among local 
Novices there was very little contest activity here. As a 
result, about three-quarters of my QSOs consisted of raising 
a non-participating station, asking him his QTH, and then 
telling him what ARRL section he lived in!” — K6YNB/6. 
“Slim pickings.”— WA6FJJ. “Two-meter conditions con
sistently good.”.. WB6TFG. “Recommend that the high- 
band multipliers apply both to contact and section.” — 
K6OKG. “Alade contacts via m.s., iono-scatter, aurora, 
tropo and ground-wave. I noted no Es.” — W5WAX 
“Condx poor, but happy to work Ark. on ground-wave for 
first time with my 15 watts s.s.b.”— K5GYK. “Imagine 
the utter frustration of having a 90%-completed 2-meter 
kw and not being able to get out on aurora with 20 watts.”
-VE2DFO. “432 very inactive in this area, possibly due 

to the aurora on 144.” — VE3EVW. “The c.w. notes were 
from coarse aurora tone to hursts of T9. The KL7s were 
worked s.s.b. with as clear transmissions as off E except for 
the last few minutes. A-kbsoiutely no stations from the cast 
of me came through.” — VE6OH. “Activity better than 
expected. Working K7AUO/7 in the s.e. corner of Oregon 
(550 mi.) made the contest for me.”—‘ VE7BQH.



SCORES
. following tabulation, scores are listed by ARRL 

divisions and sections. The top single-uperator scorer in 
each section receives a certificate award. Multiple-operator 
scores are shown at the end of each section tabulation: in 
sections where at least three such entries were received, the 
top multioperator scorer receives a certificate award. A 
single asterisk indicates Novice award winner; two asterisks 
indicate Hq. staff member, ineligible for award.
Columns show final score, total number of contacts, 

section multiplier, and bands used. A represents 50 MHz* 
B, 144 MHz.; C, 220 MHz.; D, 420 MHz.; E, 1215 MHz’ 
and above.

ATLANTIC DIVISION
Delaware

W3CGV 2128- 
WA3HWC 320- 
K3N Y G 280- 
K3RBU .110- 
WN3KFF 4- Southern New Jersey

fSastern Pennsylvania.
W3ARW 4598- 98-38-BCD 
WA3A8L 2948-134-22-AB 
WA3IAO 2740-137-20-AB 
W A3 ADN

1972-116-17-AB
W3ETB 1328- 83-16-AB
WA3IOB 1275- 75-17-AB 
WA3HIT 1035-115- 9-AB 
WA3DEQ 800- 8D-KI-A 
WA3JWL 780- 65-12-AB 
WA3FCZ 160- 40- 4-A. 
K3MTK/3 (6 oprs.) 

18,524-421-44-AB
K3CSG/3 (8 oprs.) 

5874-167-33-ABC
W3SK/3 (5 oprs.) 

4524-174-26-AB

WB2WVG 468- 52- 9-B 
VVB2YEH 240- 30- 8-A 
VV2ZQ (WB2LGJ, K3CPF) 

1770-265-18-AB
WB2UIM (WB2SPW1 HIM) 

10- 5- 2- AB
Western- New York

K3YQS/3 (4 oprs.)
3116-163-19-ABD 

W3LP ( W3s GEN .1UZ, 
WA3FBP)

273U-130-21-AB

W2CN8 12.780-198-60-ABCD 
VVA2TEY1620- 9Ó-18-AB 
K2SJB 990- 54-18-ABC 
W2WGT. 969- 51-19-B 
WB2KYQ 912- 57-16-B 
K2ACQ 616- 28-11-D 
K2PKK 450- 3 J-15-AB 
WA2KND 360- 40- 9-AB
WA2UJM/2 (K2ODL. WA2s

CJK WM)‘

Marvlanà-D.C.
W3LUL 2781-103-27-AB
K3OPB 1558- 82-19-B
WA3HBN 968- 88-11-B
W3MNE 714- 51-14-AB
W3GN 658- 47-14-B
WN1JHE/3

462- 66- 7-B

15.517-256-59-ABC
W2OW (15 oprs.)

8668-190-44-ABC
WB2LZD/2 (WB2s BBS

LZD) 1056- 88-12-A
WB2MXS/2 (WB2s MX8

MXT) 200- 40- 5-A

Western Pennsylvania

W3PGA/3 (7 oprs.)
12,742-267-46-ABD 

WA3JGI (K3S NXU VIR, 
WA3JGI)

4082-156-26-ABD

W3BWTJ 2208- 96-23-AB 
K3QMX/3

J702- 74-23-B
W3DJM 140- 44-10-A
WA3HTD 240- 48- 5-AB
WN3KQA 132- 44- 3-B
WA3KYC 129- 43- 3-B
W3KWH 15 oprs.)

34.92U-485-72-AB

WA3EOP/3 (WA3s EOP 
FCN) 2054-158-13-AB

K3ARN (4 oprs.)
1364- 62-22-B 

WN2HBL/3 (VVN2S EWP 
HBL) 124- 31- 4-B

The splendid isolation of 9500-foot Steen’s Mt., Oregon, 
provided this setting for the K7AUO/7 gang: K7$ BEU 
I UN TKK TPO WKT, WZs ADV HUY RPT SMV VOK

and VRM.
K3HKK/3 (7 oprs.)

18.144-277-63-ABCD
K3JRO/3 (6 oprs.) 

3816-159-24-AB

CENTRAL DIVISION
Illinois

K9HMB 6930-2HI-33-A
WA9JYR (G3PAC, opr.)

K9GHR 
W9GWT 
WA9FXH 
WN9YZX 
WA9RIJ 
WA9ZHF 
W9DJZ 
K9VKF 
K9DTB 
K9DNW 
WN9ZGF 
WA9CUK

1170-117-Ì0-AB
906-151- 6-AB
406-
360-
312- 
30Ü-

192-
88-
44-

58- 7-AB

78-

67-
48-
44-

32-
28-

5-B 
4-B 
4-AB 
3-B 
4-A 
2-B 
2-AB

I-B

K9YHB (K9RHY, WA9S 
EJ D QHI)

1722-123-14-AB
WA9QAD (WA9QAD, 

WN9YTX)
153- 51- 3-B

WA9QXZ
WA9trUE

Indiana 
400- 40-10-A 
186- 31- 6-A

Wisconsin
WA9WIL 1710- 95-1R-A
WA9MCC 407- 37-1 i-B
WA9EZU 72- 12- 6-A;A9EZU
W9KHH 6-
W9YT (6 oprs.)

7872-180-41-ABE

DAKOTA DIVISION
Minnesota

DEMUR DIVISION 
Louisiana.

W5MCC 160- 32- 5-ABD
W5JFB 24- 8- 3-B

Mississippi
W5AO 136- 17- 8-B

Minimum Number of Sections
20 15 4 3 2

Minimum Number of Sections
20 15 4 3 2

! Minimum Number of Sections
20 15 4 3 2

Minimum Number of Sections
20 15 4 3 2

Band (MHz.) 50 144 220 420 1215 Band (MHz.) |50 144|220 420|1215 f Band (MHz.) ¡50 144|220|420!1215 Band (MHz.) 50jl44 S'420 1215
K1ABR 18 20 WA2PTS/1* 21 W2WGL 19 W8AEC 23
K1AGB 21 22 10 K4GGI/1* 10 12 8 7 WA2WZP 25 14 WA8BCA/8* 26 15 4
SVIALE 2 3 7 5 K2ACQ 11 K3ARN* 22 W8CCI* 29 10
W1AW 17 20 W2AQT 22 W3ARW 22 9 7 W8IDT 23
W1AZK 21 6 K2AR0 15 W3BWIT 21 2 W8IDU 29
K1BUB/1" 21 15 11 K2BWR 22 13 W3CGV 18 5 I 4 WASLRE 30
W1D0/1* 26 18 9 10 2 W2CNS 27 24 4 5 K3CSG/3* 12 13 8 K8LZF 16
WlEUJ 21 17 6 K2DEL/2* 22 17 4 K3HKK/3* 30 25 4 4 WA8PTE 22
K1GYT 28 K2DNR 9 19 12 K3JRO/3* 20 I WA8SAJ 31
W1HPM* 14 11 7 WA2EBT 22 W3KWH* 38 34 \\'8\VEN 25
K1HTV 24 W2EIF 22 19 8 6 W3I.UL 7 20 K8WKZ 29 6
WA1IED* 13 19 WB2FKJ/2* 18 20 K3MTK/3* 25 19 K9HMB 33
WA1I0X* 23 22 4 1 WB2FXB 20 K30PB 19 VE2RM* 22
K1JIX 8 9 11 WB2GKE/2* 24 22 2 7 W3PGA/3* 25 17 4 VE2SH 25 19 6
W1JJ0 9 15 7 W2JKI* 28 22 12 11 K3QMX/3 23 VE3BPR 20 18 6
WA1JTK 17 6 WB2KYQ 16 WA4CGA 14 'J 3 VE3BQN 26 3
W1LMZ 17 W2O.T/2* 20 19 8 5 3 W4FJ 6 6 VE3CUA 25 4
K1PXE/1* 16 22 13 W20W* 22 17 5 K4QIF 20 VE3DSQ 18
W1QVF 4 10 K2RTH 25 24 11 K4SUM 9 15 6 VE3EVW 16 o
W1QXX 16 9 6 \VB2S1H 10 17 W4VZR 15 VE3SAU* 26 9
KI WHS 25 24 9 W2TND 16 20 1 W4ZJA/4* 10 7 3
K1YW/1* 22 13 9 8 WA2UJM/2* 28 27 4 WA4ZSF/4* 27 M
KI YON 11 5 K2VMR* 32 20 WB6KAP 9 6 1 3
W1YTW 5 15 6 WA2VTR 3 2 K60KC 7 4 *Multioperator Station
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Tt-mussee

WB4HLH Í6-
2080- X0-26-ABD

2-A
WA4YUL/4 WA4s HCQ

1695-113-15- AB 
WA4ZTH (WA4s ZTH ZWA 

ZZL) 30X- 44- 7-AB 
W4ODR ÍWB4DFF, 

WA5ERP, WA8FLK)
259- 37- 7-AB

GREAT LAKES 
DIVISION

Kentucky
WAACQG 650- 50-13-A 
WA8TYF/4

459- 27-17-AB 
K4QPJ/4 ( R4s yPJ WYN) 

2162- 94-23-AB 
W4VQA (4 oprs.)

1710- 90-19-AB
Michigan
4165-119-35-AB 
2929-101-29-B
2552-116-22-B

K1TKJ (Kis PUG TKJ) 
2375-125-19-A

WA1GTP (WAls EDJ GTP) 
253- 20-11-ABUDIVISION LEADERS

ngle Operator Multioperator 1

W3KWH

WN1JYU/1 (4 oprs.) 
186- 31- 6-B

WA1HOL (WAls HOL JCX)
56- 14- 4-ABW2CNS Atlantic

K9HMB
W0Q1N

Central
Dakota,

W9YT
Kastern Massachusetts

WA4UGA
WA8LRE

Delta
Great Lakes

WA4YCL/4
W.A8BCA/8

K1AGB
10.759-182-53-ABC

W1EUJ 8140-174-44-^YBD
WX2WZP Hudson W2JKI W1QXX 2945- 95-31-ABD
W0PFP
Ki WHS

M. idwest
New Drtyland

W0EKB I
W1DC/1

waIdpp
2185-115-19-AB

WA1FUD
W7FN
WB6KAP

Northwestern
Pacific

WA7EHE/7 
W6YEP/6

1577- 8:4-19-AB
WIDOM 1095- 73-15-AB
W1EMZ 193- 29-17-B

K4SUM Roanoke WA4ZSF/4 WAIETC 370- 37-10-AB
K1WYS/0 Rocky Mountain WA0PHZ/0 WALhlHK 231- 33- <-15 

WA1GDR 1X0- 30- 6-A
K4WHW Southeastern WB4HML/4 j W1MX ÍWA2EOY. opr.)
K6YNB/6
W5WAX

Southwestern 
I Text Gulf

W61AK/6 Io4- 2«- <-BU 
WTCTRz 1 130- 26- 5-B

VE2SII Canadian
VE3SAU J

Maine
W1YTW 
K1OYB 
W1GKJ

260J-1UU-26-ABC 
558- 29-18-ABC 
350- 25-14-A

K8WKZ 
W81DU 
WA8FLE 
W8NOH . 
W3TBF/X

21UU-1UU-21-AB
1634- 86-19-A

WA8REM

WA8VHG
14XX- 9Í4-16- AB

HUDSON DIVISION
Eastern New York

W8IDT
1440- 
12X8-

71-20-ABD 
5Ö-23-B

K2DNR 6680-143-40-ABC 
WB2S1H 3024-112-27-AB

KXHEG 9X0- 7U-14-B K2 ARO 1590- 1U6-15-B
K8EZF 512- 32-16-B WB2FXB
K8CBN 363- 3'l-ll-A 144(1- 72-20-B
WAXSTV 144- 36- 4-AB WA2KUL 5X0- 29-20-AB
WN8YYW 42- 14- 3-B WA2VTR 180- 15- 5-DE

Í-EWAXJXE (WAX» JQA JXE, 
WB8BYJ)

312- 52- 6-B

WB2WVY 6-

Northern New Jersey 
WA2WZP

13.68Ô-351-39-AB 
W2TND 7437-201-37-ABD 
W A2EBT 3454-157-22-B 
W2AQT 2596-118-22-B 
WA2BLB 1Ü22- 73-14-AB 
WB2LDE 416- 52- 8-B

W1DC/1 (13 oprs.)
41,730-588-65-ABODE

New Hampshire
W1JJO 6231-183-31-ABC
WA1JTK 2300- 89-23-BD

VV2CVW 
WA2CUE

220- 20-1Í-AB
92- 23- 4-B

W2JKI (10 oprs.)
43,362-555-73-ABCD

WB2FKJ/2 (5 oprs.)
11,172-294-38- ABOhio

WA8LRE 6270-209-30-  A 
WA8SAJ 4371-141-31-A New York (Hfu-Long Island
W8WEN 2475- 99-25-B K2RTH
WA8KPN 13.320-205-60-ABC

1320- 88-15-A WB2YZV 34X6-166-21-AB
WA88TX 672- 96- 7-AB WB2ESD 21UU-15U-14-B
WA8TTS 62:5- «9- 7-AB WA2ZPX 1292- 76-17-AB
WA81KN 248- 31- 8-AB WA2EUS 784- 47-14-ABCD
WA8YHN 117- 39- 3-A K2RLW 729- Xl- 9-AB
WA8MT8 110- 22- 5-A W2KXG 621- 69- 9-B
WA8YOR 80- 40- 2-A WB2UZU 459- 51- 9-B
WN8YXU 52- 26- 2-B WB2GWU 405- 45- 9-AB
WA8UZP 10- 10- 1-A W2TUK 371- 53- 7-B
WN8AFP/X 10- 10- l-B WA2DSE 325- 65- 5-B
WA8BCA/8 (5 oprs.) WA2DFF 25U- 50- 5-B

15.120-336-45-ABD WB2DU t«0- 20- 9-A
W8CCI (5 oprs.) WB2YYV 1X0- 45- 4-B

12.714-326-39-AB WN2DQK 42- 21- 2-B
K2VMR (9 oprs.)

20,696-398-52-AB
W2VA/2 (WB2s DBA DIN

MZE) 8190-270-30-ABC

WN2EBW 54- 18- 3-B
W2OJ/2 (7 oprs.)

31,240-510-55-ABODE
WB2GKE/2 (11 oprs.)

29.755-512-55-ABCD
K2DET./2 (9 oprs.)

19.006-435-43-ABD
O2WWB (4 oprs..>

4094-178-23-AB
WB2MFD/2 (9 oprs.) 

3066-146-21-AR
WB2DME/2 (WB2DME, 

WN2s GHO GET)
441- 49- 9-AB

MIDWEST DIVISION
Iowa

W0PFP 390- 26-15-A
W0EKB (K0MBC, W0EKB.

WA0ROM)
810- 54-15-A

WASWP (K8IÍF, WA8VVP)
380- 76- 5-A 

W8LKY (5 oprs.)
360- 30-I2-AB

Kansas
WÔECV/0 264- 22-12-A

W1AZK
W1AEE 
W1MAS 
K1FTG 
WA1IDC

1971- 6R27-BC 
765- 28-17-ABCD 
630- 42-15-AB 
128- 16- X-AB 
10U- 20- 5-A

W1HPM (6 oprs.)
8128-241-32-ABC

Rhode Island
KIABR 0282-139-28-AB 
WA1GFG

kitpk 
K.1JSG 
W1REK 
W1UPU

KICiYT

4 136-1X8-22-AB 
3586-163-22-AB

611- 47-13-AB 
315- 35- 9-AB 
210- 30- 7-A

l ennont 
6346-167-38-AB

K4GGL 1 (K4GGX,
WA5IOD. K9AQP) 

ÓJ2Ü-121-37-ABCD
WA2PTS. I (WA2s KZV 

PTS) 3906-186-21-B

W0UJK
Nebraska

187- 17-11-A
WA0TTW 40- 20- 2-B

NEW ENGLAND 
DIVISION
Connecticut

KIWHS
20,242-338-58-ABU

W1AW (K1ZND. opr.)**
8325-225-37-AB

K1HTV 34D8-142-24-B
W1DZA 2760-138-2U-AB
WA1HUE

1702- 
W1DYJ/1

1494-
WN1ISD* 
KI YON 
K1KKK 
W1QVF 
WN1IQJ 
W1ENZ 
WN1JPP 
K1PXE/1

979- 
X96- 
«04- 
700- 
450- 
423-

26-

74-23-AB

83-Í8-AB 
89-11-B 
28-16-UD 
67-12-AB 
50-14-BD 
50- 9-B 
47- 9-B

(9 oprs.)
24.735-445-5I-ABC 

WA1IOX (8 oprs.)
14.900-290-50-ABCD

WAITED (4 oprs.)
4544-142-32-AB

K1ATU/T ÍK1A1U.
WA1HXY)

3300-15U-22-AB

Western Massachusetts
WALHHN 

3640-130-28-AB
K1JIX 3U52-
KIUIjZ 1078-
W1UWX/1

297-
W1HDQ.T**

62-28-BCD 
77-14-AB

27-11-A

W1UCB 
W2NG/1 
W1TTL

225-
200-

96- 
35-

25- 9-AB 
20-10-AB 
12- 8-A
7- 5-A

K1YLU/T (10 oprs.)
22,672-400-52-ABCD 

K1BUB/1 <6 oprs.i
11.139-211-47-ABC

WA1JVS/1 (KIVPS, 
W1NBT. WA1JV8) 

4378-199-22-AB

NORTHWESTERN 
DIVISION

Montana
W7EGN 
W7JRG

150- 25- 6-A
56- 7-AB

Oregon
K7GWE/7 670- 67-10-ABC
K7.TZF/7
W7TYR
WA7AWJ

552- 69- 8-AB
205- 39- 5-ABC

96- 24- 4-AB
K7AUO/7 (11 oprs.) 

270- 27-10-AB

W2 JKI & Co. ground out the number-one score (43,362) 
and the biggest overall multiplier (73) in the Party. 
(Front to rear) WA2DND, WB2VLR, WA2JWO and 
W2JK1 are observed methodically adding points to the 
score; other ops were K2AXX, W2DEG, WA2s SPL 
VGA VRN and VRQ.
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These guys aren't really as ferocious as they look, buttheir 
signals are. Hardly a v.h.f. contest goes by without big 
scores from some or all of this sextet; (left to right) 
K2RTH, K2HLA, W1VTU, W1MEH, W1JSM and 
KIABR. Manning the camera was host K1HTV, who’s 

been known to work a few himself.

Washington
W7FN 923- 71-13-A
WA7BTG 320- 40- X-AB
K7VNU 252- 3«- 7-A 
K7YMW/7 22- 11- 2-A 
WA7EHE/7 (K7s IEY MQF,

WA7EHE) 
464- ÔX- X-AB

K4SUM 
K4QIF 
W4VZR 
W4FJ

Virginia

WA4ZSF/4 (WA4s LPR ZRP
Z8F)

4872-168-29-AB
W4ZJA/4 C8 oprs.)

2280-108-20-ABD

WA4VYP 1
W4OJU :
WB4KUN 1
WB4HIP** 1 
WB4HML/4

Eastern Florida
34- 34- 1-A

HML JIM),

■ 21- 1-A
(WB4s FTE

1U2- 51- 2-AB

Santa Barbara
K6OKC 946- 86-11-BD 
WB6YT.T 200- 50- 4-B 
WILXE/6 72- 12- 6-A

WEST GULF 
DIVISION

PACIFIC DIVISION
East Bay

WA6BGG/6 
190- 38- 5-B

Hawaii
KH6EQF (K7DTH. opr.) 

56- 2X- 2-AB

West Virginia
W8AEC 1748- 76-23-B
K8WVP 403- 31-13-AB
W8SF/8 (12 oprs.)

360- 45- 8-AB

W4ISS 
K4YZE

Georgia
12- 4- 3-AB
10- 10- 1-B

Northern Texas

Nevada
WA7GXM 90- 15- 6-A

Sacramenlo Valley
3X4- 45- 8-AC 
216- 36- 6-A 
135- 27- 5-B
92- 23- 4-ABD

ROCKY MOUNTAIN 
DIVISION

Colorado
K1WY8/0 200- 50- 4-AB
WN0TMT, 14- 14- 1-B 
WA0PHZ/0 (WA0RFA, 

WN0S VFO VGH)
SU- 40- 2-AB

SOUTHWESTERN 
DIVISION

Arizona
WA7JSB 14- 14- 1-A

K6YNB/6
Los Angeles

WB6PKA

WA6FJ.T

2376-198-12-AB

1610-U5-14-AB
136- 34- 4-B

Oklahoma

Southern Texas
WA5TXI 1X6- 31- 6-A

W6KDJ/6 (K6TMW.
W6KDJ, WA6KUQ)

726- 64-U-ABC

CANADIAN 
DIVISION

San Joaquin Valley
WB6UYG 468- 36-13-AB 
W6YKS 50- 10- 5-AB 
WB6UHK 2- 2- Í-A
W6YEP/6 (K6GSS. W6Y.EP,

WB6HIL) 
2091-123-17-AB

Regarding the contest operating 
period, which do you prefer:

Santa Clara Valley 
WB6KA1’

1254- 61-19-ABCD 
WB6CKT 890- 89-10-AB 
WB6WLE/6 <4 oprs.)

215- 43- 5-B

1) The present 28-consecutive- 
hours method, or

2) Two segments of 14 consecutive 
hours, or

3) Another way? 
PLEASE LET US KNOW/ VOTE 
TODA Y!

Quebec
VE2SH 10,100-194-50-ABD
VE2DFO 216- 18-12-A
VE2BMH 9- *j- L-A
VE2RM (4 oprs.) 

39X2-181-22-B

VE3CUA
VE3BPR
VE3BQN

VE3DSQ

Ontario
4756-164-29-AB
4576- 93-44-ABD

ÍVE3ABG, opr.)
4Ï47-134-29-BD

ROANOKE DIVISION

VE3EVW 
VE3DNR 
VE3GWN 
VE3AQJ 
V E3AQT

1764- 
630- 
540- 
4OX- 
160-
36- 
30-

9X-18-B
42-15-A 
30-1X-BD
«X- 
40- 
IR- 
15-

6-B
4-B
2-H
2-B

K4YYJ 
K4DFÏ 
K4GÍ1B 
K4PXU 
W4BNU 
W4PAR/4

North Carolina
27-12-B

36-
17- 3-B
12- 3-B

New Mexico
W5IXR/5 22- 11- 2-AB

(4 oprs.)
2046- 93-22-AB 

K4GHR/4 (K4s DEI OHB) SOUTHEASTERN 
DIVISION

Alabama
K4WHW 87- 29- 3-A

Orange

W6IAK/6 (W6IAK.
WN6DIW. W9DHK) 

205- 41- 5-AB

San Diego
K6PUR 738- X2- 9-A 
WB6TFC 720-144- 5-B 
WB6JLC/6

174- 29- 6-AB

VE38AÚ (7 oprs.) 
5U05-143-35-AB

J Iberta
VE6OH 144- 24- 6-A

British Columbia
VE7XF 128- 32- 4-A
VE7BQH 84- 21- 4-BD
VE7BNO (VE7s BDJ BNO)

72- 18- 4-BDSouth Carolina
K4GL 252- 18-U-AB

From the shack atop Rigaud Mt., VE2RM (multiopped 
by VE2s ALE BU DEA and ZA) cut a 22-$ection swath on 
144 MHz. VE2BU is depicted tuning the SB-401 driving 

a pair of 4CX25OBs to a 5O'-high Long John.
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¿O AMATÆU&àADIcr^
«^-¿PUBLIC SERVICE CORPS*VKA ____ __ &__ ___

CONDUCTED BY GEORGE HART,* W1NJM

The Case For Belonging
rrwE above is the title of a leaflet issued by 
J- the League for distribution among non- 
members, purpose: to point out, the advantages 
of belonging to the League and the local amateur 
radio club. But there is also a strong case to be 
made for belonging to .some amateur radio 
organization specifically set up for public service 
in the interest of both public benefit, and the 
preservation of amateur radio as a service and as 
a hobby.

Stat istics compiled in past years have indicated 
that about 50,000 amateurs participate in public 
service operating aspects of amateur radio. Most 
of these participate only in a “token’’ way — 
that is, enough to be able to say they take part, 
but nof enough to do any more than add a unit 
to a statistic. This 50,000 represents approxi
mately 20% of the amateur population. If we 
can assume that half of the amateur population 
is inactive, and therefore not really to be con
sidered, then 50,000 would represent 40% of 
active, amateurs. Only about 10% of these are 
really interested in active participation in public 
service activities, and only about 10% of this 
10% is interested in assuming leadership roles. 
Boiling this down to finite numbers, this means 
that 5,000 amateurs are now doing the bulk of 
amateur radio public service work and being led 
by 500. These data are very rough estimates, but 
t hey hit close enough to the mark for illustrative 
purposes.

Illustrative of what? Just the point we are 
trying to make: that not nearly enough amateurs 
belong to amateur radio activity groups that 
even remotely perform a public service. Not 
enough, that is, to make an appreciable dent in 
the one phase of amateur radio which is men
tioned first in the “Basis and Purpose” section 
of the regs. This first paragraph in the regs 
encompasses our ARPSC (including AREC, 
RACES and NTS) and the many and various 
“Independent” amateur groups who handle 
traffic and prepare for emergency operation as 
amateurs on the amateur bands. We want to talk 
more about this in a moment.

But first, let’s take a look at the other four 
paragraphs of the “Basis and Purpose” section 
of the regs. Paragraph (b) refers to “continuation 
and extension” of amateurs’ “advancement of 
the radio art.” Paragraph (c) points to much 
the same thing in, terms of “encouragement and 
improvement” through the FCC rules. Para
graph (d) refers to the existing reservoir of 

^(Communications Manager, ARRL.

K9EFY, seated, and WA9PYG were on hand at Flora, 
Ind., to help with communications for the Powder Puff 
Derby, September 2. Also active were K9KTB at another 
pylon for the ladies airplane race, and W9EHE who 

was in charge of communications for the race.

experts in both operating and technical fields. 
Paragraph (e ) points up the value of DX opera
tion.

All seem slightly vague, except that first point, 
which is very specific in defining “ t he value of the 
amateur service ” as “a voluntary noncommercial 
communication service” and especially mentions 
e mergeney co mmunica t io ns.

What, you may ask, has all this to do with 
“belonging”? Well, simply this: Do you belong 
to that part of the amateur fraternity that 
renders these communications services to the 
public? And if so, do you belong to that group in 
which you are best qualified to render service? 
If not, what do you want of amateur radio, what 
are .you doing with your license, what is your 
“basis and purpose” for being an amateur? 
All of us have a reason for doing what we do. 
What’s yours? Do you really rate a space on the 
baud for what you are doing?

In an Emergency and Traffic Bulletin written 
in 1953, an attempt was made to evaluate and 
analyze some of these factors, on the basis of 
“amateur radio fun versus duty and responsibil
ity as an incentive for the things we do with 
our hobby.”

“Again and again,” so goes this thinking, “we 
are told that we are going about our emergency 
and traffic organizing the wrong way because 
we put too much emphasis on organization, 
system and our obligation to perform a service, 
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and not enough on having fun and making it 
fun.”

We can think of several networks t.hat are 
heavily populated by amateurs for just this reason, 
and this reason alone — having fun. To all out
ward appearances, these networks are doing their 
job for amateur radio and their participants are 
thoroughly enjoying it at the same time. The 
public doesn’t appreciate the difference, so why 
should we go all out to emphasize efficiency, 
discipline and proper procedure at. the sacrifice 
< ■ r camaraderie and fun?

The values inherent in performing a service 
are so many and so varied that it is difficult to 
meet this question squarely. We think the answer 
resolves mainly around the actual service per
formed. The net which emphasizes efficiency and 
sticks strictly to business inevitably is capable of 
performing the greater service and attracts as 
participants mainly those operators who derive 
their greatest satisfaction (fun) out of using 
their operating skill, out of knowing they are 
doing something useful (service) and out of 
association with other operators (fraternalism) 
with like incentives. There is no fraternity so 
close-knit as one whose members not only enjoy 
each other's company but are. proud of them
selves, each other and their organization iu a 
service performed.

The case for belonging revolves about your 
particular emotional needs. There is room for 
and need for both types of operators and nets — 
the fun-seekers and the dedicated zealots. It. is 
far better for an operator to be associated with a 
net partly devoted to service, for social or other 
reasons, than not to be associated -with the 
service aspect of amateur radio at all. Just 
between us amateurs, however, no one is kidding 
anyone as to who is performing the greater 
service.

Got an hour a week to spare? Join a net, do 
your part. Don’t let anybody say that you are 
a parasite enjoying your amateur radio because 
someone eixe is doing what we have to do to 
keep it. - WIN.fM.

Diary of the AREC and RACES
On June 13, Tracy, Minn., was stricken by a 

tornado whose high winds caused heavy damage in 
business and residential areas. Less than an hour 
after the tornado first touched down, amateurs were 
being organized to furnish communications for the 
stricken city- WA0PGC set up the control center at 
the local hospital, from which contact to the outside 
was made. WA0NTM coordinated the work of ama
teurs and CBers in the communications emergency. 
— TAWriJ.

.X'EIDAN called, August 5, on the monitored 
frequency of the West Coast Amateur Radio 
Service, requesting aid m obtaining medical advice 
for an ill person located in a remote part of Baja 
California. Eventually arrangements were made 
for the ill party and a doctor to get together. — 
WB6iZF.

VE2ALE reports several instances in which 
amateurs in Quebec aided communications at

W 36 W »» 1W
OLOiCATfc D TO PUBLIC SERVICE

The Chesapeake ARC manned an amateur radio exhibit 
at the Maryland State Fair August 26 through September 
4, W3JGN (1.) Public Relations Chairman for the Club 

discusses a minor problem with WA3IPB.

automobile mishaps.
On September 2, VE2BOQ was uiobiling on the 

TransCanada Highway when he came upon a 
serious accident ten miles west of Montreal. Hsing 
the VE2MT repeater, he called VE2s DEA and 
OHH. 'I'he Quebec Provincial Police were called 
and a cruiser was dispatched to the scene, of the 
accident.

VE3CAU/m. en route from Montreal to his home 
in Chrysler, Ontario, came across an accident on 
highway 401 on September 3. Using the VE2RM 
and VE2MT repeater nets, a call was phoned to 
VE3GLJ, who took all the details and relayed the 
information to the police, who sent a car to the 
accident.

On September 5, VE2ALE came across a truck 
parked so as to obstruct traffic in the high-speed 
passinglane of the TransCanada Highway. VE2BOP 
was called via VE2RM and the police were notified.

VE2ALE, SEC Quebec.

The funnel cloud that struck Tracy, Minn. June 1 3. See 
’’Diary” for details. How would you 

like to see this coming at you?
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Members of the Richland (Wash.) ARC installing antennas 
prior to the running of the Atomic Cup Boat Races. 

K7VNV took the photo.

An error was made in the caption of the October 
QST cut showing WA7AEL receiving an award 
from the Department of Health, Education and 
Welfare. Presenting the award was James G. 
Terrill, Jr., Director, National Center for Radio
logical Health.

On July ‘21, members of the Richland (Wash.) 
Amateur Radio Club provided communications for 
the third running of the Atomic Cup Hydroplane 
Races. Six-meter f.m., with a repeater on 450 Me., 
was used, mainly because of the lessened effects of 
severe ignition noise on the f.m. equipment. A total 
of more than twenty amateurs participated in the 
event, using twelve mobile or portable units. 
...-• W70EB.

WA6PCY at the San Diego "Bring ’Em Back Alive” head
quarters. This operation was representative of several 

which took place over the Labor Day holidays.

On July 30, the Nebraska Storm Net was acti
vated to track a tornado that passed ?<-mile north, 
of Stromsburg, Nebr., at 2315 GMT. A six-meter 
net was also started after power had been restored. 
The Red Cross was contacted, but no actual emer
gency developed. — K0ODF, SEC Nebr.

For about three hours on August 11, amateurs 
furnished communications for the annual Three 
Rivers Fair Canoe Races. VE2AJD and VE2ACO 
acted as control stations near the judges’ stand. 
Four other stations were located along the path of 
the races, with a fifth mobile unit acting as backup 
for any of the other units. The units were used to 
report the positions of the entrants to the judges. — 
VE2ALE, SEC Quebec.

On August 18, twenty-eight amateurs in Nebraska 
participated iu a storm alert. However, commercial 
telephone cables were underground, and when the 
storm hit, no communications emergency developed. 
-.. .K0ODF.

There are several reports this month of amateurs 
participating in the ‘‘ Bring ’em Back Alive" cam
paign of the AAA, over the Labor Day weekend, 
August 30 to September 2. The first conies from 
Western Pa., where a number of amateurs from the 
Erie area served nine counties of the northwest part 
of the state. Fifty-four messages were handled 
from W3GV portable at AAA Headquarters, — 
W3KP.ESEC WPa.

Twenty-six members of the Penn Wireless Asso
ciation also participated in the BEBA activity 
around Harrisburg, Pa. Sixty-four pieces of traffic 
were handled from W3SK in 54 hours of operation. 
Several other counties were represented on the 75- 
meter network with W3TTU acting as state NCS. 

■ - W3ICC, EC Bucks County, Pa.

California amateurs also participated in BEBA. 
WA6PCY, a California Highway Patrolman, oper
ated portable from AAA Headquarters in Los 
Angeles. However, interference problems eventually 
forced a move to San Diego early August 31. 
Reports were gathered from all over the west coast 
area from mobiling amateurs, then were relayed to 
BEBA headquarters where they were transformed 
into bulletins to be broadcast by 73 commercial sta
tions over the entire area of Southern California. 
....  WA$P(1Y.

Eight amateurs, including Saskatoon, Sask., EC 
VE5RJ, participated in a drill to provide communi
cations for a Walk-a-Thon held Sept. 21 to raise 
money for a new YMCA. About 4500 persons hiked 
while five mobiles leap-frogged along the 22-mile 
route in order to cover twelve check points. Traffic 
handled included requests for supplies, first aid 
gear, and the location of one participant who was 
urgently needed at his home. — VE5RJ, EC 
Saskatoon, Sask.

On Sept. 28, during the attempted recording of 
a star graze of the moon, nine Regina, Sask,, ama
teurs used two-meter f.m. to provide communica
tions for astronomers. Of importance to NASA for 
future moon landings, the recording was less than 
a complete success when, just before the predicted 
event, there was an increase of cloud cover. Al
though no concrete results were obtained, both
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astronomers and amateurs expressed their thanks 
and. pleasure hi participating and looked forward 
to future projects of mutual interest. — VE5KM.

On October 7, WA8NDY was notified by 
K8YNG, local CAP communications officer, that 
communications were needed in a search for a 
missing plane in mountainous Gilmer County, 
W. Va. W8WVM went to the area in his mobile 
with a CAP official and relayed information to 
WA8WCK on 75 meters. After two and a half 
hours, the small plane was found with the pilot 
dead.™ IFJMDF, EC Upshur Co., IF. Ka.

Forty-three SEC reports were received for the 
month of August, representing 15,595 members of 
AREC. This is two fewer reports and 357 fewer 
members than last year at the same time. The fol
lowing sections sent reports during the month: 
Ala., Alta., Ark., B.C., Colo., Corm., Del., E. Fla., 
E. Mass., Ga., Ind., Kans., Ky., La., Mar., Mich., 
Mo., Mont., Nebr., Nev., N. Mex., N.L.I., N.C., 
N.N.J., Ohio, Okla., Org., Que., S. Dgo., S.F., 
S.C.V., Sask., S. Dak., S.N.J., S. Tex., Tenn., 
Utah, Va., Wash., W. Va., W. Fla., W.N.Y., W. Pa.

National Traffic System
Elsewhere in this issue you will probably find the 

announcement of the annual Simulated Emergency 
Test. If not in this issue, it will appear in January 
QST. In any case, the dates were announced in the 
Operating Events box in Nov. QST (p. 100) and 
have been known generally to be the last weekend 
in January.

NTS participation is expected to be along some
what the same lines as previous years, with some 
small differences. In general, the NTS emergency 
plan will be invoked. NTS nets at all echelons will 
conduct extra or continuous sessions, utilizing for 
this particular weekend all the one-night-per-week 
operators who normally keep the system’s lines in 
operation. So if you are a NTS participant at any 
level, let your net manager know whether or not you 
will be available, how often and for what.

Some of you. may remember that a question re
garding the desirability of a “surprise” SET was 
included in a recent poll survey of ARRL appointees, 
and came out heavily in the affirmative. Further 
study of the question revealed two salient features 
of such an activity which were perhaps not carefully 
enough considered by those who voted affirmatively. 
First is the practical fact that a “surprise’’ SET 
would suffer greatly in participation. It’s all very 
well to theorize that emergencies don’t usually allow 
time for specific preparation, and therefore we 
shouldn’t make specific preparation for the SET 
either; but the SET isn’t a real emergency. The 
average amateur who plans ahead for a personal 
weekend with the. family or other non-amateur 
activity would gladly give it up at a moment’s 
notice if his services were needed to save lives, but 
he’s not so likely to be willing to do so for a make- 
believe exercise. Would you/

Second is the manner in which the question was 
posed — that is, right after a question regarding 
the desirability of an unannounced Field Day. The 
average reader of the CD Bulletin probably felt 
that an unannounced FD would certainly enhance 
its emergency preparedness value but was very 
hesitant to buy the idea because it might mean he 
couldn’t go out. June is a favorite time for weddings, 
graduations and many outdoor activities, y’know. 
No doubt there was much head-scratching about 
this— until he came across the question relative to

TCC Central Director, W0LCX. Red is also 
active in TEN and CAN.

an unannounced SET, and there was the answer. 
Of course! This was an emergency exercise ex
clusively, so this is the place for a surprise test, not 
the FD.

If the FD question had been asked without the 
SET, the affirmative vote would have been heavier, 
maybe a majority. If the SET question had been 
asked without the FD, the negative vote would 
have been stronger. The two questions in the same 
poll affected each other, just as terrain and height 
affect the “free space” radiation pattern of an 
antenna.

So, as far as NTS is concerned, the SET will take 
place on January 26-27. Better reserve the weekend 
on your calendar now, so you’ll be- available. Net 
managers and TCC directors, better start getting 
your people signed up, or at least Hued up for 
extracurricular duty that weekend. The SET Bul
letin, detailing how the system, will operate, should 
be in your hands about ur shortly after you read 
this. Let’s get with it. — WIN TM.

September reports:

Net
Ses- 

sia as Traffic Rate
.Irer- 
aye

Represen
tation (%)

EAN 30 1690 1.309 56.3 96.7
CAN 30 1138 .954 37.9 100.0
PAN 30 1303 .947 43.3 too 0
LRN 60 530 .399 8.8 91 1
2RN 60 580 .619 9 7 97 <)
3RN 60 564 .436 9.4 93 2
4RN 49 402 .364 8.2 75.5
RN5 60 655 .344 10.9 87.0
RN6 60 1170 .836 19.6 98.3
RN7 56 365 .300 6.5 39.8
8RN 60 492 .358 <8.2 95 0
9RN 60 603 .541 10.0 96.3
TEN 60 593 .636 9.8 69.4
ECN 52 122 .183 2.3 68 3
TWN 50 263 .214 5.3 53.7
Sections1 1900 11,572 6.1
TCC Eastern 120* 786
TCC Central yo2 636
TCC Pacific 1 202 1039
Summary 2677 24,503 EAN 9.2 . —
Record 2866 27,764 1.266 (5.4 —

1 Sections Nets Reporting (67): 1LN (IlL); FCATN, 
KTN, KYN. KRN, MKPN (Kyj; PVTEN, NJN, 
NJEPTN (N.J.); CPN. CN (Connj; M6MTN, QMN 
(Mich.); BUN (Utah); NYS 1N.YJ; PTTN. EPA, 
EPaEPTN, PFN (Pa.) : GSN (Ga.) ; OSN OSSB, FRANK
LIN COUNTY AREC. BN (Ohio); VEN, FMTN, WFPN 
(Fla.); RISPN (R.I.); HNN (Colo.); MDDS, MDCTN,

i. Continued on page 152)
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Study Questions Added by FCC
General, Advanced and Extra Class Are Affected

Federal Communications Commission 
I continues its modernization and upgrading 

of amateur examinations with the release of 
new and modified study questions. The subjects 
below relating to Extra and Advanced Glasses 
are hi addition to t he questions at pages 83 to 86, 
QST for November, 1967 — which remain sub
stantially as shown there. The new questions, 
aud uf course appropriate answers, are in the 
61st edition of the License. Manual, just now 
coming off the presses — though, after 17 years 
at the 50-eeut price, printing aud editorial costs 
finally forced a rise to $1.

Amateur Extra Class
1. What must the value of an inductor be to can

cel a capacitive reactance of 12.6 kilohms at an 
operating frequency of 2 Mc/s?

2. What is meant by “end effects” in an uuteima? 
How can they be compensated for in half-wave 
antennas?

3, What are the bandwidths normally used for Al, 
A3 (single and double sideband), and F3 (narrow
band) type emissions?

L Describe briefly how an a.c. power supply pro
duces a d. u. output voltage. Discuss the merits of 
using choke-input versus capacitor-input filters in 
power supplies. How does the leakage resistance of 
the capacitors affect the output voltage? Also, what 
is voltage regulation as related to power supplies?

5. Compare silicon aud vacuum tube diodes. 
What is meant by the "forward voltage drop" of a 
conducting silicon diode?

6. What is push-pull amplifier operation?
7. What is a (¿-multiplier and how is it used in 

amateur equipment?
8. How can the final amplifier of a transmitter be 

tested for self-oscillation?
9. How does a frequency converter operate?
1U. What visual observation within, an operating 

vacuum tube’s envelope would indicate that the 
tube is gaseous?

Advanced Class
1. On what frequencies do s.s.b. transmissions be

come more difficult?
2. List some of the advantages s.s.b. provides over 

double sideband operation.
3, Which class of amplifier operation is most 

favorable to the generation of harmonics?
4. What effect would a reactive load have on an 

oscillator's output frequency? What can the value of 
the d. c. voltage across an oscillator’s grid-leak 
resistor reveal about the oscillator’s performance?

5. Compare the center impedance characteristics 
of the inverted V, the half-wave dipole, and the 
folded dipole antennas.

6. How are the shape factor and the selectivity 
of a crystal lattice bandpass filter related?

7. Where should noise limiters be positioned in a 
receiver to be most effective?

8. During the application of the single-tone test 
to a linear amplifier, how does the average power 
input to the amplifier relate to the p.e.p. produced?

9. What parameters affect the directional pattern 
of a beam antenna?

10. What are some precautionary measures that 
should be taken before replacing faculty circuit 
elements?

11. Compare the operating characteristics of 
wirewound and carbon type resistors.

12. List ways of protecting amateur equipment 
from damage induced by electrical storms.

13. Define single and double conversion. What 
is an intermediate frequency (i.f.)? In a receiver, 
how does the image frequency relate to the desired 
signal frequency?

14. Explain why the grid wiring in an r.f. trans
mitter should be as far removed as possible from the 
plate circuitry.

15. What is a dummy antenna? How can it be 
of use to amateur operators?

16. What is meant by percentage of modulation? 
What determines if a carrier wave is under- or over
modulated?

17. What affect would a self-oscillating buffer 
stage have on a transmitter’s output frequency?

18. What is meant by the “effective value” of 
a voltage? "Peak to peak value”?

19. What is a wave-trap? Draw some common 
wave-trap configurations.

20. What circuit condition is indicated by a high 
direct current reading iu the grid meter in the final 
Class U amplifier stage of a transmitter?

21. Briefly discuss the advantages and disadvan
tages of using paper, mica, air, and ceramic type 
capacitors. What happens to a circuit when a 
capacitor develops a leakage resistance?

22. Discuss the characteristics of a series resonant 
circuit; a parallel resonant circuit.

General Class
Here there are revisions as well as additions: 

thus we reproduce the whole set of questions 
applicable to General, Conditional and Techni
cian Class:

1. Questions based on Part 97 of the Commission’» 
rules.

2. Of what use is a bleeder resistor in amateur 
equipment?

3. Define skin effect. How can this phenomena be 
minimized?

L List some operating procedures which can be 
employed to minimize interference and congestion of 
the amateur bands.

5. Describe the operation aud usage of a cathode 
follower.

6. How does frequency tolerance affect band edge 
operation?

7. What is impedance matching and why is it 
important?

8. How is the plate circuit efficiency of a vacuum 
tube determined?

9. What is amplitude modulation (a.m.)? How 
is the intelligence conveyed in au a.m. signal?

10. What is meant by the ripple frequency of an 
a.c. power supply voltage?

11. What is a third party agreement?
12. How does a zener diode operate and of what 

use is it. in amateur equipment? -
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13. Define standing wave ratio (s.w.r.,). How can 
the s.w.r. of a line be determined? How are the 
s.w.r. of a line aud its characteristic impedance 
related? Name some factors that affect the charac
teristic impedance of an air-insulated parallel
conductor transmission line.

14. What is meant by the maximum plate dissipa
tion of a vacuum tube?

15. What is a decibel?
16. What is a harmonic? List ways of minimizing 

harmonic generation in frequency doublers, vacuum 
tube amplifiers, transmission lines, and antennas?

17. What is a crystal resonator?
1«. How do electrolytic capacitors operate and 

why are they widely used in power supply circuitry?
19. What symbols does the Commission use to 

designate how the main carrier of a signal is modu
lated?

20. What are some possible causes of excessive 
plate current in a (Hass C power amplifier?

21. List several characteristics of a vertical 
q ua r t e r- wa ve 1 en gt h a n t e nna.

22. What is TVI? How can it be remedied if the 
amateur station is at fault? If the TV receiver is nt 
fault?

23. How can transistors he used in electronic 
equipment? What is the beta <>f a transistor? Com
pare the elements of a transistor to a vacuum 
tube’s.

21. What is meant by percentage of modulation? 
What is the maximum legal limit to which an ama
teur transmitter can be modulated?

25. Describe briefly how oscillators operate. What 
are the most common types of oscillators and how 
do they differ from each other?

26. Why is a center-tap return connection em
ployed on the secondary of a transmitting tube’s 
filament transformer?

27. Define Ohm’s law. How does it relate to 
resistive and reactive impedance?

28. Describe ways of equalizing the re verse 
voltage drops across series connected silicon diodes.

29. What is the maximum legal d.c. power that 
can be delivered to the Hua! amplifier of an amateur 
transmitter? How is this power determined?

30. Define instantaneous power, average power, 
sideband power, audio power, and peak envelope 
power. How is each related to the voltage and cur
rent that produced it? How is each related to the 
unmodulated carrier power?

31. What is meant by the handwidth of a signal? 
Compare rhe maximum necessary bandwidth oc
cupied by a c.w. signal, an s.s.b. signal, a double 
sideband signal, and an ordinary voice signal.

32. What is neutralization and how does it con
tribute to proper amplifier operation? What proce
dure should be followed to properly neutralize an 
r.f. amplifier?

33. What are the distinguishing features between 
series tuned and parallel tuned resonant circuits? 
How is the resonant frequency determined? Define 
the Q of a resonant circuit?

34. How does an a.c. power supply produce a d.c. 
voltage? Distinguish between a choke-input and a 
capacitor-input filter aud compare their operating 
characteristics. What is dynamic regulation and how 
can it be improved? How do the output voltages of 
a full-wave center-tapped and a full-wave bridge 
rectifier compare?

35. How do resistors combine in parallel and in 
series to give total resistance? Capacitors? In
ductors?

36. How does voltage division occur across series 
connected resistors? Capacitors? Inductors?

37. What does it mean to ••onnect circuit elements 
in series? In parallel?

38. What is inductive reactance? Capacitive 
reactance? How is their value determined? How do 
like reactances combine in series? In parallel?

39. Describe the transmissions characteristics of 
the amateur bands below 33 Mc/s. List several 
propagation factors that influence signal transmis
sion and reception in these bands.

ID. List the basic stages of a conventional super
heterodyne receiver and tell what function each 
stage performs.

41. How is the approximate length of a half-wave 
dipole related to its resonant frequency? Compare 
the operating characteristics of a half-wave dipole 
and a grounded antenna.

42. WhaL do high- and low-pass constant-k filter 
circuits using balanced and unbalanced pi- and 
T-sec.tions look like?

43. How can amateur equipment be protected 
from lightning discharge?

44. What are the basic stages <»f a single sideband 
(s.s.b.) receiver aud transmitter and what purpose 
does each serve?

+5. List the three main classes of amplifier opera
tion and explain the use for which each class is best 
suited.

46. What are “images” in a receiver?
47. What is meant by “flat-topping” of a single 

sideband signal and what are some possible causes 
of it?

18, What does grid current flow in a Class A 
amplifier indicate?

49. Briefly discuss how a multiband “trap” 
antenna operates.

50. How can the power input to the final amplifier 
of an s.s.b. transmitter be determined?

51. Compare the operating features of the 
grounded-grid and grounded-cathode amplifiers.

52. How is the bandwidth of an f.m. signal related 
to the handwidth of the modulating audio signal?

PR

The annual "New England DXCC dinner meeting (chair- 
manned by W1WQC) took place in Waltham, Mass., 
last October 5. A highlight of the evening was the pre
sentation of several ARRL 1968 International DX Com
petition plaques. Left to right: KH61J (high scorer both 
modes, Oceania), W1YYM ARRL Deputy Communications 
Mgr.,KA7AB (high scorer both modes, Asia).
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Happenin^W of the Month
VE TARIFF TRY FAILS

In 1905 the Canadian Tariff Board announced 
a hearing on Tariff Reference No. 131, relative 
to tax-free importation of scientific equipment 
for non-profit groups, (e.g., hospitals). The 
League’s Canadian Division took advantage of 
t he call for comment by submitting a brief asking 
for cancellation of the duty and federal sales 
tax oil ¡unateur-band-only equipment into 
Canada.

The Board has turned down our request, 
primarily because it was not closely-related 
enough to the subject under consideration. 
Quoting from the report:

“ Finally, among the user interests are two 
proposals the adoption of which the Board is not 
recommending.

‘‘The first is that of the American Radio Relay 
League, Inc. for free entry of certain amateur 
baud radio equipment. At the hearing, stress was 
laid upon the self-education of the amateur, his 
scientific investigation, his useful role in moments 
of emergency or disaster and upon the League’s 
technical publications. The Board does not, for 
one moment, contest the laudable nature of the 
purposes and activities of the League’s members: 
it does, however, find difficulty in assimilating 
to the subject matter of this reference an amateur 
activity with a personal aim arising out of a 
personal interest in the subject matter; for this 
reason it is not making any recommendation in 
this field beyond those made some three years 
ago in its Report on Reference 123 — Radio, 
Television and Related Products.’’

The quoted recommendations were a reduction 
from 20% to 15% in the duty on all transmitters 
and receivers; it has never been implemented

ARRL President Robert W. Denniston, W0DX, left, and 
Barry Goldwater, K7UGA "meet the press” in the person 
of newspaper columnist-radio personality Ray E. Meyers, 
W6MLZ at the ARRL Southwestern Division Convention 

in Phoenix, Arizona.

by the government, but is scheduled for reduc
tion by 1% per year to the 15% level as part of 
the “Kennedy Round” tariff negotiations.

The League received strong support at the 
hearings from Radio Amateur du Quebec, Inc._, 
and by mail from a number of radio clubs and 
from Ileathkit. A mild verbal objection was en
tered by the Electronics Industries Association, 
aud one Canadian firm (Delta) objected in writing.

Further action is being discussed by Canadian 
ARRL personnel and legal counsel.

VE3NR REPLACES CATON
W. J. Wilson, VE3NR, has replaced W. A. 

Caton as chief of the Radio Regulations Branch 
of the Telecommunications Bureau. Bill is an 
active amateur on both h.f. and v.h.f. bands, 
particularly six meters.

As Canadian Director Noel B. Eaton VE3CJ 
put it in a recent bulletin, “We are most fortu
nate in having an active and sympathetic amateur 
in charge of our affairs, a fact which will make our 
relations much easier and more pleasant.”

LICENSE FEES IN CANADA
Because of the protests of VE/VO licensees at 

the abrupt raise in annual fee from $2.50 to $10 
last spring, The Telecommunications Bureau 
held a meeting in Ottawa on October 7. Repre
senting the Bureau were F. G. Nixon, W. ,1. 
Wilson and A. G. E. Argue; for ARRL, VE3CJ 
and VE3RX; for Canadian Amateur Radio 
Federation VE3BSG and VE3AIIU; for Radio 
Amateur du Quebec, Inc., VE3AP; for Saskatche
wan Amateur Radio League, VE5BU and for 
Nova Scotia Amateur Radio Association, VE1FQ. 
ARRL carried the proxy of New Brunswick 
Amateur Radio Association, and the British 
Columbia Amateur Radio Association's delegate 
was unable to attend because of business reasons.

The Bureau explained its views to the amateur 
representatives, and furnished figures on request, 
except an estimate of the cost of administering 
the amateur service. No specific proposals were 
presented by the Bureau: however, a number of 
ideas were discussed at length. A two-level fee 
structure; a realistic examination fee; scheduled 
exams (instead of the “drop-in” system now in 
use); long-term licenses: fees for amendments 
(e.g., second location, permission for TV, change 
of callsign) were among the topics touched on.

The Telecommunications Bureau will now 
have to make its final decisions, clear them with 
Treasury officials and make their recommenda
tions to the Cabinet through the Postmaster.

Incidentally, it developed that 75% of Cana
dian amateurs hold the Advanced Amateur 
certificate. Also, the cancellation rate, this year 
is four times normal, probably due to non-
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renewals by inactive amateurs unwilling to pay 
$10. There are about 11,000 licenses in force, 
virtually no change from a year ago.

©barlesi W4M
We regret to report the death of Charles A. 

Service, Jr., originally 3QZ and 3ZA of Bala, 
Pennsylvania and more recently W4IE of Sara
sota, Florida. Charlie was a director of the League 
from 1919 to 1924; vice president from 1920 to 
1922; assistant secretary from 1922 to 1925 and 
1942 to 1945; and acting communications man
ager 1945.

In the days after World War I he was one of 
the leading traffic handlers, and was ARRL 
Atlantic division manager before the days of the 
SCMs.

Charlie continued to be an active, amateur 
until his death in September.

SIX METER FOOTNOTE
Last month we reported that ARRL had 

filed a “Petition for Reconsideration" which 
asked FCC to set. aside its planned restrictions 
on six meters. The petition has now been as
signed an RM number of its own, RM-1352.

Two Pittsburgh attorneys who are amateurs have long 
been furnishing exceptional legal assistance to amateurs 
in their area. The South Hills Brass Pounders and Modu
lators, Inc., presented awards to Irwin Bud Tryon, W3WFR 
and John Elder W3RSB, in appreciation of their efforts; 
ARRL Director Gilbert Crossley, W3YA, of the Atlantic 
Division officiated during the October meeting of the club.

I
 The diamond-studded spotlight moves 

southerly this month to shine upon a tall, 
lean gentleman with enough gray in his 
hair to be distinguished and enough 
Southern accent in his voice to be charming 

- P. Lanier Anderson, Jr., W4MWH. 
(Past, don’t let. him know we told you,

I
 but the P stands for Paschal. )

Both unusual handles aside, our man 
of the month is usually known as Andy. 
He served from 1953 through 19GG as 
director from the Roanoke Division, and 

t was elected as a vice president by the 
j Board in May of 196X.

i Andy’s home in Danville, Virginia, is 
1 presided over by his captivating wife, 
I Marie. He is the owner of P. L. Anderson

No. IO of a Series

& Son, building contractors. W4MWH is 
a snappy traffic handler by phone or c.w., 
on the latter mode serving many times as 
net control station of the Eastern Area 
Net in the National Traffic System. Other 
marks of distinction: the Extra Class 
license, 35 w.p.m. stibker in ARRL’s code 
proficiency prograin,., arid membership in 
the A-l Operator Club. He’s also an 
Official Relay Station, a member of DXCC 
and of the Atnaleur Radio Emergency 
Corps. . *.

With his experience in construction, he 
was a “ naturai ” f< ir service «ni the Board’s 
Housing Committee from 1957 to I.9G4, 
overseeing the layml, specifications and 
erection of our present headquarters. 
He served a term on the Executive Com
mittee and several terms on the Planning 
Committee, thè) Merit £ Awards Com
mittee and especi^ly), seven years on the 
Finance Committee: he also served at 
least once as chairman of the last three.

Through all this service, Andy has 
acquired a reputation as one who can sit 
through an hour of wandering debate, and 
then sum up its central truths in a sentence 
or two, all the while keeping his good 
humor and avoiding offense to anyone.

His summary during one debate : “Some
times we have to be politicians, sometimes 
we have to be statesmen : this is one time 
we must be statesmen! ”
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The June QST article, "An Automatic Band-Scanner/Trans
mitter Monitor," has won for its author, R. F. Latter, W2YFM, 
the Cover Plaque Award. Hudson Division Director Harry 
J. Dannals W2TUK made the presentation at a meeting 
of the New Providence Amateur Radio Club in September.

OPERATION RETREAD FILING
This department reported briefly last month 

that ARRL would file support for Docket 18266, 
“Operation Retread,” to allow ex-amateurs to 
obtain Novice Class licenses after a year oil' the 
air. Here is the actual text filed with FCC.

Before the
FEDERAL COMMUNICATIONS COMMISSION 

Washington, D. C. 20554

In the Matter of

Amendment of Part 97 of the * Docket No. 182Gb 
Commission’s Rules Concern- | (RM-1288.)
iug rhe Novice Class Amateur 
Radio License

COMMENTS IN RESPONSE TO 
NOTICE OF PROPOSED RULE MAKING 
The American Radio Relay League, Incorporated, 

a non-profit membership association of amateur 

radio operators, respectfully submits the following 
comments in response to the Notice of Proposed Rule 
Making released July 26, 1968.

This rule making proceeding was initiated by 
a petition of the Electronic Industries Association 
(EIA), filed March 25, 1968, proposing the following 
changes in the rules and regulations concerning the 
Novice Class license: that the code speed be reduced 
from the present five words per minute; that the 
license term be extended to five years from the 
present two years; that the radiotelephony privileges 
hi the 145-147 MHz band, deleted by the final order 
in the “incentive licensing” rule making proceeding, 
Docket No. 15928, be restored; that operating 
privileges on frequencies between 29.4 and 29.6 
MHz be authorized; and that the restriction pro
hibiting the issuance of the Novice license to pre
vious licensees of any class be removed.

The Notice of Proposed Rule Making, to which 
these comments are directed, denied those portions 
of the EIA petition which proposed a reduction of 
code speed requirements, extension of the license 
term, restoration of radio telephony privileges 
and operating privileges between 29.4 aud 29.6 
MHz, citing the Commission.’» order in Docket No, 
15928. With respect, to the proposal to permit 
relicensing, the Commission invited comments upon 
a possible amendment of Section 97.9(f) of its rules 
to permit any eligible person to obtain a Novice 
Class license provided that he has not held a Com
mission-issued license within the i2 months prior 
to his application, and to prohibit any person from 
holding Novice and Technician Class licenses 
concurrently.

As was developed during the “incentive licensing’ ’ 
proceeding iu Docket No. 1.5928, the League was 
and is opposed to any reduction in examination 
requirements because any such action would tend 
to downgrade the level of skills in the amateur 
service. Thus, the League fully supports the Com
mission’s action in denying substantial portions of 
the EIA proposal.

'Che requirements for various classes aud grades 
ot licenses have been continually under study by the 
League in light of the purposes and objectives of the 
Amateur Radio Service. At its annual meeting in 
May, 1968, the League’s Board of Directors voted 
to request, amendment of the Commission’s rules 
to permit the issuance of Novice Class licenses to 
former licensees, and to affirmatively permit the 
concurrent holding of Technician and Novice Class 
licenses. Thus, the League supports the proposed 
amendment of Section 97.9(f) to the extent that 
relicensing will be authorized.

WHO THE DEVIL IS WHO?

Eighth 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, if you should be 
listed here, let us know by post card right away.

Now IFns Now ILw Now Was Now Vas
W1F0 W1KZX W2UI W2QDY K4FV W4LRL W7CG VV7GXA
wins W1DNQ W2VM W2AKU K4FX WA4ZNI W7LK W7DTY
W1JY K1WKP W2YF (V2HNH K4HZ K4SRR W7MB W7GBM
W1KB W1MJS W2YC W2CEI K4IX W4KYD W7MD VV7HDP
W2HN WA2UTJ W3ER WA3ESL K4JA W4EFX W7ME W7FKK
W2NM W2RQA W3MX W3DUY K4JB W3WX0 W8C0 W8RUV
W2QJ W2BVM W3RU K3FFK W5JJ W5RHC W8HJ W8BRW
W2QM W2SHC W3SB W3GHW K6KB W6B0L W9EB WOEHW
W2QT K2ZFA W3TP W2GUR W6PH WA6PEK
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With respect to the proposal to prohibit the con
current holding of Novice and Technician (..-lass 
licenses, the League must respectfully oppose the 
proposal. Technician Class licensees must confine 
their operations to amateur frequencies above 50 
MHz where voice and other modes of emission are 
far more prevalent than c.w. telegraphy, while 
Novice Class licensees are restricted to c.w. 
telegraphy and may conduct such operations in 
portions of the 3.5, 7.0 and 21.0 MHz amateur bands 
which are not open to Technician Class licensees. 
The end result is that the Technician has little 
opportunity to gain the code experience and skill 
he needs to progress to a General or higher class of 
license. Indeed, the Commission made a similar 
point in Docket. No. 15928 when it deleted the 
previous voice privileges for Novices in the 145-147 
MHz band. Thus, to prohibit the concurrent holding 
of Novice and Technician Class licenses would be 
incompatible with the basic self improvement and 
advancement objectives for which various classes 
of licenses were established.

Information available to the League indicates 
that many Technician Class licensees went directly 
to that class of license, either as a matter of personal 
pride or through ignorance of the fact that Novice 
and Technician Class licenses could be held at the 
same time if land only if) the Novice Class license 
was acquired first.

Though the Technician Class licensee is a very 
useful citizen of the amateur bands, experimenting 
and communicating on the v.h.f. aud higher fre
quency bands, he most certainly will be a far more 
versatile amateur if he acquires proficiency in the 
Morse ( lode and experience under the skip condi
tions of the high frequency bands. It logically fol
lows, therefore, that any steps which will encourage 
amateurs to try for higher grades of license, without 
at the same time lowering standards required for 
those grades, will be in the long-term good of the 
Amateur Radio Service.

For the foregoing reasons, the League most 
strongly recommends and requests that Section 
97.9(f) be amended as follows iu lieu of the amend
ment. proposed in the Notice of Proposed Rule 
Making (italics indicate additions to the Com
mission proposal):

RULES FOR LIFE MEMBERSHIP
1. The Board of Directors has established 

a provision for Life Membership in 
The American Radio Relay League, 
Inc., effective August 1, 1967.

2. Life Membership is granted only by 
the Executive Committee, upon proper 
application from a Full (U. 8. or 
Canadian licensed.) Member.

3. The Life Membership fee is twenty 
times the annual dues rate, or currently 

■$130.
4. An applicant may choose an alternative . 

time-payment plan of 8 quarterly in- I 
stalments, $16.25 each.. In such instance 
lie will be provided an interim two-year 
Full Membership certificate. Upon 
completion of the payments, Life 
.Membership will be granted.

5. Life Memberships are non-transferable, 
and dues payments are nou-refuudable. 
In t.he event an applicant is unable to 
complete payments on the instalment 
plan, he will be given a term of mem
bership, at the annual dues rate, com
mensurate with payments received.

6. Other licensed amateurs in the same 
family, and at t.he same address, of a 
Life .Member may retain or obtain 
Family Membership upon payment of 
the annual dues of $1, but without 
receipt of QST. The dues of the Family 
Member may be prepaid for any 
number of years in advance, but there 
is no special rate.

7. Application forms are available upon 
request from the Secretary, ARRL, 
Newington, Conn. 06111.

First amateur radio week for 1969 is in Nevada, January 
5-1 2. Governor Paul Laxalt holds the proclamation while 
Nevada SCM Len Norman, W7PBV (center) and SEC 
Mike Blain, WA7BEU look on. The date coincides with the 
Sahara Amateur Radio Operators Convention in Las 

Vegas Jan. 8—1 2.

(f) Novice Class. (T) Any citizen or national 
of the United States, except a person who holds, 
or who has held within the 12 month period 
prior to the date of receipt of his application, a 
Commission issued Amateur Radio License: 
and, in addition., (2) any Technician Class 
licensee of the Commission who has not held a 
Novice Class license during the, l^month -period 
prior to the date of receipt of his application.

The amendment proposed herein may be adopted 
without a further rule making proceeding in as 
much as Interested parties have been afforded an 
opportunity to submit reply comments.

Respectfully submitted,

THE AMERICAN RADIO RELAY LEAGUE, 
INCORPORATED
225 Main Street
Newington, Connecticut 06111

1150 Connecticut Avenue
Washington, D. C. 20036
October 15, 1968

By Robert M. Booth, Jr.
Its General Counsel
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, . . Judging from t.he mail received at Head
quarters. hams abroad in military service enjoy 
getting mail from fellow hums — next, of course, to 
the folks at home. So, why not, pleads K. B. Warner, 
sit down and write to a few whose APO or FPO 
you know? In this connection, local editors would 
welcome a little background on haras mentioned in 
the news. Contact your local City Editor or re-write 
man.
. . . The front cover shows a radiosonde balloon 
about to be launched by a YL team of technicians 
at Ft. Monmouth. “Deke” French, W1JLK, con
tinues his story on aeroanalysis and v.h.f. tech
niques. Much is being learned about the lower 
atmosphere with these transmitters which transmit 
information on temperature, pressure and humidity. 
Construction and use of radiosonde equipment is 
described by the author.
. . . Loyal S. Fox, ex-W2AHR, discusses super- 
regeneration theory and gives some pertinent advise 
ou how to achieve best results. There are some inter
esting charts, but no mathematics. Easy reading, 
and you might learn something.

. . The activities of the Civil Air Patrol along the 
coast are well described by Tech. Sgt. Karl H. 
Stello, CAP. W3IVZ, who has been Hying missions 
for some time. Starting with practically nothing in 
the way of equipment except their own planes and 
ham gear, these dedicated fellows have accom
plished a very great deal in spotting enemy sub- 
inarines and directing the Coast Guard and Navy 
to the area. Stations are licensed by FCC and are 
under direct supervisions and control of the H.S. 
Army Air Force. Some 20 millions of miles over 
water have so far been Mown.
. . . Philip Bliss. W1DXT, comes up with a stable 
oscillator-monitor for the 112-Mc. band. This tills 
a long-felt want in the service iu that both trans
mitters and receivers are readily calibrated by its 
use And it’s portable, uses a type 9002 tube, and 
embodies its own power supply.
. . . Now, want to tangle with a little mathematics? 
Harry E. Stewart, W3JXY, tells how to measure 
antenna and transmission line impedance. aAII you 
have to do is measure the standing-wave ratio and 
apply it to a couple of not-too-difiicult formulas. 
He also discusses stubs and antenna lengths.
. . . F. Cheney Beekley, WIGS, our advertising 
manager, has invented a new microphone of the 
differential type which embodies a noise-cancelling 
feature. It goes on the upper lip. It provides a very 
significant improvement iu voice-to-external-noise 
ratio and is in quantity production for use in tanks, 
etc..... ir/AWA, Curator.

ARRL 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 parts of the world. All you 
have to do is send your QSL manager (see list below) a 
stamped self-addressed envelope about 4)4 by 9 H inches in 
size, with your name aud address in the usual place on the 
front of the envelope and your call printed in capital letters 
in the upper left-hand-corner.
Cards for stations in the United States and Canada 

should be sent to the proper call area bureau listed below: 
Wl, KI, WAI, WNl1—Hampden County Radio As

sociation, Box 216 Forest Park Station, Springfield, 
Massachusetts 01108.

W2, K2, WA2, WB2. WN2 — North Jersey DX Assn., 
P.O. Box 505 Ridgewood, New Jersey 07451.

W3, K3, WA3, WN3 — Jesse Bieberman, W3KT, RD 1, 
Valley Hill Rd., Malvern, Pennsylvania 19355.

W4, K4—H. L. Parrish, K4HXF, RFD 5, Box 804, 
Hickory, North Carolina 28601.

WA4, WB4, WN41—J, R. Baker, W4LR, 1402 Orange 
St., Melbourne Beach, Florida 32951.

W5, K5, WA5. WN5 — Hurley O. Saxon, K5QVH, P.O. 
Box 9915, El Paso, Texas 79989.

W6, K6, WA6, WB6, WN6 —San Diego DX Club, Box 
6029. San Diego. California 92106.

W7, K7, WA7. WN7 — Willamette Valley DX Club, lnc„ 
P.P. Box 555, Portland. Oregon 97207.

W8, K8. WA8. WN8 — Paul R. Hubbard, WA8CXY, 921 
Market St.., Zanesville, Ohio 43701.

W9, K9, WA9, WN0 — Ray P. Birren, W9MSG. Box 519, 
Elmhurst, Illinois 60216.

W0, K0, WA0, WN0— -Alva Smith, W0DMA, 238 East 
Main St., Caledonia, Minnesota 55921.

VE1— L. J. Fader, VEIFQ, P.O. Box 663, Halifax, N. S. 
VE2 — John Ravenscroft, VE2NV, 353 Thorncrest Ave., 

Montreal 780, Quebec.
VE3 — R.. IL Buckley, VE3UW, 20 Almont Road, Down- 

view, Ontario.
VE4—D. E. McVittie, VE4OX, 647 Academy Road, 
Winnipeg 9, Manitoba.

VE5— A. Lloyd Jones. VE5JI, 2328 Grant Rd., Regina, 
Saskatchewan.

VE6 — Karel Tettelaar, VE6AAV, Sub. P.O. 55, N. Ed
monton, Alberta.

VE7 — H. R. Hough, VE7HR, 1291 Simon Road. Victoria, 
British Columbia.

VE8 — George T. Kondo, VE8 ARRL QSL Bureau nf 
Department of Transport. Norman Wells, N.W.T.

VO1 — Ernest Ash, VO1AA. P.O. Box 6. St. John’s, Newt.
VO2 —Goose Bay Amateur Radio Club, P.O. Box 232 
Goose Bay, Labrador.

KP4—Alicia Rodriquex, KP1CL, P.O. Box 1061, San 
Juan, P.R, 00902.

KZ5 — Gloria M. Spears, KZ5GS, Box 407, Balboa. Canal 
Zone,

KH6, WH6 — John 11. Oka, KH6DQ. P.O. Box 101, Aiea, 
Oahu, Hawaii 96701.

KL7, WL7 — Alaska QSL Bureau. Star Route C, Wasilla. 
-Maska 99687.

SWL — Leroy Waite, 39 Hannum St., Ballston Spa, New 
York 12020.
¿These bureaus prefer 5X8 inch or ¿50 manila en

velopes.

COMING ARRL CONVENTIONS

January 18-19,1969 — Southeastern Divi
sion, Miami, Florida.

May 9-10,1969 ~ Michigan State, Grand 
Rapids.

May 24-25, 1969 — New England Divi
sion. Swampscott, Mass.

June 20-22, 1969— NATIONAL, Des 
Moines, Iowa.

Note: Sponsors of large ham gatherings should 
check with League headquarters for an advisory on 
possible date conflicts before contracting for meet
ing space. Dates may be recorded at ARRL for 
up to two years in advance.
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The Third Annual Illinois Amateur of the Year Award went 
to Donald Demik, WA9BYF of Oak Lawn, Illinois, for 
service to the public, including work during the tornados 
last year, preparing for other emergencies, and lecturing 
on fallout. The award was presented by ARRL Central 
Division Director Philip E. Haller, W9HPG, (right) on behalf 
of the Hamfesters Radio Club, Inc., sponsors of the award.

1969 QCWA QSO PARTY
Starts: 2200 GMT Friday February 7, 1969. 
Ends: 2200 GMT Sunday, February 9, 1969. This 
year’s party is being sponsored by the Joliet 
Chapter of QCWA. Only members are eligible for 
the QCWA certificate and plaque donated by the 
National Headquarters, and only contacts with 
other members will count toward this award.

This is primarily a party to renew old ac
quaintances and see how many members you 
can contact. Overseas members can be contacted. 
This year, as last year to add interest, a simple 
point scoring system will be incorporated. Count 
one point for each QCWA member worked. 
(Repeats on other hands of modes do not count, 
nor do non-members.) Multiply the points by 
the sum of the states, Canadian provinces and 
countries other than the U. S. and Canada in 
which a member was worked, for the final score.

Your log should show in this order: Date/Time 
in GMT, Station worked, contact, number sent 
and received, RST./RS reports, band, QTH, 
name, and QCWA number.

Activity will be found near the following fre
quencies:’cw; 3530, 7030, 14030, 21030, 28030 
kHz. Phone: (a.m. and s.s.b.) 3855 7230 14240 
28530 kHz. RTTY: 7105, 21140 kHz.
Mail your log by Mar. 8, 1969 to R. H. Woolsey, 
W9AQP, 1511 Burry Street, Joliet, Illinois 
60435.

An amateur exhibit at the National Electronics 
Conference in Chicago December 9-11 will include 
extensive operation of W9TEM, the Chicago Area 
Radio Club Council’s show station. Look for them 
around 14,330 kHz.

A.R.R.L. AFFILIATED CLUB 
HONOR ROLL

Each year, from the data given in or supplementing the 
annual affiliated club questionnaire (CD-18), we send out 
special certificates and make a special listing of those clubs 
all of whose members are members of ARRL. The first such 
listing appeared in June QST (p. 95). We are happy here
with to present the second listing of clubs who qualify as 
“100% ARRL Clubs.”

Next February we plan again to forward to every affiliated 
club on the “active” list a questionnaire form for filing 
new data. How about putting your club on this honor- 
shrouded 100% list?
Arkansas DX Association, Little Rock, Ark.
Binghamton ARA, Binghamton, N. Y.
Blue Ridge Radio Society, Inc., Greenville, S. C. 
Bristol Amateur Radio Club, Inc.. Bristol, Tenn. 
Columbia Amateur Radio Club, Columbia, Miss. 
Enid Amateur Radio Club, Inc., Enid, Okla. 
Hoot Owl Club of Southwest Louisiana, Starks, La. 
Inglewood Amateur Radio Club, Inc., Inglewood, Calif, 
.Lake Success Radio Club, Great Neck, N. Y.
Limestone Amateur Radio Club, Athens, Ala.
Maydale Amateur Radio Club, Silver Spring, Aid. 
Mike and Key Radio Amateur Club, Camarillo, Calif. 
Moose Jaw Amateur Radio, Moose Jaw, Sask., Canada 
North Alabama DX Club, Huntsville, Ala.
Oak Ridge Radio Operators Club, Inc., Oak Ridge, Tenn. 
Pawnee County Amateur Radio Club, Pawnee. Okla.
Radio Ops. Association of New Bedford, New Bedford, 

Mass.
St. Louis Amateur Radio Club, Inc., St. Louis, Mo. 
Saint Mary’s ARA, Lexington Park, Md.
Sarasota Amateur Radio Association, Inc., Sarasota. Fla. 
Scarboro Amateur Radio Club, Toronto, Ont.. Canada 
Sheridan Radio Amateur League, Sheridan, Wyo.
Society of Amateur Ops., Inc,, San Francisco, Calif.
South St. Louis Radio Club, St. Louis, Mo.
Southern California VHF Radio Club, Inc., Norwalk, Calif. 
Southern Nevada ARC, Inc., Boulder City, Nev.
Union Carbide Caribe ARC, Ponce, Puerto Rico

The Rocky Mountain Division’s award for operation in 
the public interest, convenience or necessity (PICON) for 
1967 was presented to Robert B. Foster, Jr., K5CQH of 
Tijeras, N.M., by Director Carl L. Smith, W0BWJ. W0WYX 
was the Colorado winner, and K7RAJ, the Utah awardee.
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The 
ARRL 
Museum 
of 
Amateur 
Radio

This month, we continue with some remarks con
cerning the Museum, and we start with the first 

cabinet, as one enters the building. I wish Hiram P. 
Maxim could see some of his very earliest equip
ment, here displayed. There is the twin French igni
tion coil with which he and his son Hamilton worked 
across town, a homemade Leyden jar covered with 
tattered tinfoil and various other goodies. Those 
who aspired to higher power than readily-obtainable 
spark coils could buy the “One Hundred Mile Wire
less Coil” with its attendant Electrolytic Interrupter. 
This outfit blew 30-ampere fuses with annoying reg
ularity. Many amateurs scrounged their dry cells 
from garages, testing them by shorting two of them 
in series and judging their goodness by the ensuing 
spark.
. . . The next shelf down contains a small part of 
the collection of the late Robert S. Gowen, 2XX, 
who was Chief Engineer for DeForest. Of special 
note is the 1904 electrolytic receiver which became 
the first piece of radio gear used by the Harvard 
Wireless Club. Gowen’s 1901 spark coil still perks. 
The most beautifully made twin crystal detector 
stand, with marble top and a small drawer for spare 
crystals, actually is somewhat difficult to adjust me
chanically. The two prototypes of the famous honey

coil mount have not been refinished. Thought I’d 
leave the split hunk of wood and hand-made switches 
alone. There is a very earlj’ British Marconi filings 
coherer in a faded velvet-lined box. Some of the very 
early DeForest tubes show that heat had been ap
plied in an. effort to improve them. Caved in walls 
etc. Remember?

. . . Then, underneath is a shelf with many crystal 
and electrolytic detectors and quite an assortment of 
fixed spark gaps. Maxim’s fixed gap used zinc from 
an old bi-chromate wet battery, I think. Getting into 
somewhat heavier old gear, on the bottom shell are a 
couple of rotary spark gaps, a husky Amrad spark 
coil and a beautiful 4-inch coil made in the classical 
manner with heavy vibrator, platinum points and 
immaculate brass work. The spark frequency is 
about 20-per-seeond. It will jump four inches and 
then starts to spark somewhere down inside. Buried 
in the base, as part of the packing is a very remark
able issue of the Canadian Electrician. In it is an in
terview with Thomas A. Edison, on the occasion of 
the dedication of the Niagara Falls hydro-electric 
plant. In it Edison is said to have labeled the whole 
idea impractical, and that the only way to convey 
power from one city to another is to charge storage 
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batteries, transport them by rail to destination and 
then discharge them!
... In the center bay are several coherers, Braun, 
Marconi, etc. A magnetic detector that works, but 
not too well; needs stronger permanent magnets. 
This writer used one on the ill-fated “Vestris” in 
1912. I’m thinking that this type detector was prob
ably the original a.v.c. system. NAH was no stronger 
at ten miles than at 1000! Like relics? We have a 
brick from WCC powerhouse, a piece of one of the 
anchors and a fragment of one of the towers.
. . . Just underneath are a flock of headsets, Bald
ies, Murdock, etc. Also WIZE’s 6890-ohm Trimm 
headset. We do not have the E.I.Co. resistance 
wire wound set. I believe they did measure 3000 
ohms! There are quite a few keys worth looking over. 
Ever see a vertical Vibroplex? We have one. How 
about a Mecograph and Melehan Valiant? Variable 
condensers, as we used to call them? All the way 
from home-made ones to General Radio Precision 
jobs. Someone did a nice job of making a glass plate 
variable receiving condenser. It’s a big affair but I 
can’t quite imagine tuning the thing. Push-pull.
. . . Down below is an Amrad Quenched Gap, swell 
for those with a SOIKcycle power source but pretty 
rough on 60 cycles. A wooden-based antenna change
over switch shows a burned groove where it had 
sparked over for a distance of about two inches. 
Must have been kinda damp.
. . . Referring to the photograph below, top shelf, 
to the left, you see a lot of small parts, etc. The origi
nal “Monimatch”, described in QST in October 
1956 was one of the first ham s.w.r. bridges. Then 

there are three magnetic modulators, invented by 
Alexanderson of G.E. Co. A number of “low-loss” 
coils, Tuska products from the early days such, as 
audio transformers, c.w. filters, variometers etc. and 
.some Turney spiderweb coils will bring back mem
ories.
. . . In 1938 W9MWC won the Paley Award for his 
heroic contribution to humanity iu crossing a winter 
flood swollen Ohio River in an open boat with his 
homemade rig. We have the rig here, as was.
. . . In January 1935. George Grammer in QST de
scribed his Autodyne receiver. Later, this was modi
fied by Jim Lamb, W9AL to improve r.f. selectivity. 
The boys came up with a good one. You may look 
but not touch! A neat little superregenerative re
ceiver mounted openly on a copper chassis and using 
a 955 acorn tube covered IX» and 5 meters. It 
was made in accordance with an article in the 1936 
Handbook. Remember when the boys occ nonally 
worked VKs on flea power? Well, you should see this 
little gem of a rig using a W.E. Co. 215a. Output 
was 50 mw.
... A couple of heavy-duty transmitting induc
tances wound with hard drawn trolley wire threaded 
through solid spacers are from W2BML, II.H. Bev
erage’s station at Riverhead, L.I. Got across the pond 
nicely in 1921 tests. Some big Pyranol condensers, a 
5-meter mobile transmitter and a number of carbon 
mikes are also on the bottom shelf.
. . . In the next bay, we have a DeForest T-200 
multiwave tuner, a Haynes tuner, some interesting 
and beautiful replicas and many other choice items.

—- W1ANA, Curator
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Correspondence 
FromMembers-

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

WANTED—A TITLE
H It bugs me — “ Correspondence From Members’ 
as a title for the letters-to-the-editor column in 
QST. Not only is the title about as imaginative as a 
doorknob, but it Jacks even the possiblj” redeeming 
virtue of accuracy: some of the letters aren’t from 
members anyway.

A small thing, sir, but mine own. — Bab Hill, 
W1ARR, Wilson, Conn.
Editors Note: Is there a strong feeling to change the title 
of this section of QST? If so, and you have a suggestion that 
might be appropriate, send it to us. We’ll present a bound 
copy of the 1969 Radio Amateur's Handbook for the best 
suggestion. |

5-BAND DXCC-WAS
C. It is not my intention to condone the unethica 
DX-peditionary activities recently uncovered. How
ever, lest the finger of blame be pointed in one direc
tion only, I must point out that recent events have 
arisen in part because of conditions which need not 
have existed. I am speaking of the DXCC policy of 
adding new countries to the official list consisting 
of uninhabited rocks, reefs, and the like, which are 
first discovered as little more than hazards on navi
gational charts. A program which indirectly en
courages excessive, expenditures, appealing to the 
vanities of the affluent, should be called into serious 
question within the circles of amateur radio. The 
illegitimacy of one DXpedition has been laid bare. 
Rut the root causes of the irregularity have gone 
unexarnined. . . .

Will the advent of a 5-band DXCC program 
carry this same rude conduct across all five h.f. 
bands? Furthermore, legitimate DX operations will 
be pressured to operate five bauds now instead of 
one, or two. By what right can anyone expect a 
rare DX station to send five QSL cards to a single 
station when in the past one was sufficient for many 
awards, including DXCC? The expanded 5-band 
DXCC’’- program may drive DX into seclusion at a 
time when, band utilization is too much needed for 
band retention. — Kurt T. Meyers, W8IBX /2, 
Bronx, N. T.

<T For whatever interest it might hold, I offer a 
suggestion: a 5-band WAS to non W-K or everyone.

My reasoning suggests this might be a stimulant 
to the far out-numbered DX stations to work more 
W-K. I can imagine it might also he a stimulant to 
W-K not interested in DX. — Gene Farley, W&DAK, 
St. Paul, Minn.

INCENTIVE LICENSING
C, When the new FCC incentive licensing regula
tions were published, I began to prepare for the 
Advanced and Extra Class exams. I passed the Ad
vanced e-xam in January aud the Extra in August. 
This wasn’t a snap for me, because I am not a 
teen-ager nor in my twenties. As a priest and high 

school teacher, I don’t find a lot of time to study. I 
got into amateur radio only four years ago as a 
Novice. But I think that the time spent in learning 
some more theory’ and code was worth the effort. 
I think that I am a better amateur radio operator 
because of it. — Rev, Walter Peacock, WASOHS, 
Bedford, Ohio.

I have almost a hob’ regard for the organization 
and its purpose. Although you have done many a 
thing for amateur radio, and I feel that incentive 
licensing is a good idea, the way you did it was down 
right sinful; 99% of the amateurs I know feel the 
same way. ....Scott Levitón, WA2EVB, Bayside, 
N.Y.

C[ I was first licensed in 1948 and kept my ticket 
alive ever since. It has been a great help in getting 
and keeping my job over the years. It has given me 
an incentive to study, to experiment, to build.

I am 63 years old now, but age will not stop me 
from getting the Advanced Class license early in 
1969.

Why so many are against incentive licensing, and 
why so many are doing so much crying is more 
than I can understand.

With the approach of a new world frequency 
conference, one would think these amateurs would 
be glad to show as much advancement as possible 
to show a united front to the world. — Paul S. 
Crimmens, WSOXN Glen Burnie, Maryland.

I became the proud holder of a General Class 
ticket about 15 years ago; about the same time that 
I faced a wrinkled, sparkling old woman behind a 
cluttered desk in my high school home room. She 
studied me for a moment after I whimsically an
nounced that I thought I might try a year of college 
after high school graduation and, in a slow, deliber
ate manner she said: “You don’t look like college 
material to me, bub!”

Well, what’s all that got to do with incentive li
censing? As I write today I do so as a moderately 
successfid college dean holding the Bachelor of 
Science and Doctor of Law degrees from a large mid
western university. I can’t help but believe that the 
old woman knew she was putting a hurdle in front of 
me that would prove to make me a better man . . . 
and likewise I can’t help but believe that somebody 
just applied the sharp stick that is going to make me 
a better radio amateur. Gilbert Peters, W6FGM, 
Walnut. California.

Cl The only ones that are being upgraded are the 
c.w. operators. Heaven knows, they need up-grading 
the least of all the amateurs. Why should I take 
another examination to appease a Commission that 
keeps rules that permit Conditional Class operators 
to continue to operate and renew their licenses and 
compete for space in the already crowded bands 
regardless of their residence? There are several right 
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here in town that are as healthy and able as I am 
and the Commisson gives exams here four times a 
year . . . Why sho Id I take another examination 
to appease a Commission that continues to permit 
amateurs to administer the examination for Tech
nical Class operators on the pure assumption that 
an amateur is qualified to adminster an examination 
just because he holds an amateur license? Why 
should I take another examination to appease a 
Commission that issues a carte blanche permit to a 
new amateur to operate without restriction when it 
ffi.s no way of knowing if he understands what is on 
the other side of the front panel of that expensive 
gear he just bought besides another coat, of paint?

Dan Vmberyer, W8ZCQ, Columbas, Ohio.
C[ I commend you for your very farsighted and 
courageous stand on incentive licensing in the U.S.A. 
Being a Canadian, I felt that it was not up to me to 
comment for publication on a purely American 
matter, although I recognized the potential impact 
on Canadian and foreign hams if the situation which 
was developing in the U.S.A, was allowed to con
tinue.

I have noticed a definite improvement in the 
operating standards prevalent in the c.w. bands iu 
the past year oi* so which I attribute to the fact that 
incentive licensing is eliminating some lids — or 
making good operators out of them. — Ken Wilmot, 
VE7QQ, Smithers, B.C.

CODE PRACTICE
C, I wish to acknowledge a large debt owed to the 
ARRL and W1AW for the code practice which was 
such a big help in getting me over the 20 w.p.m. 
hump for the Extra Class exam. I must have passed 
it, for I received the coveted ticket yesterday.

On many occasions I was about ready to give up 
the idea, as code speed build-up does not come as 
easy for a 65-year-old as it does for a young squirt, 
but with all the assistance of you dedicated people, 
it finally came off. I’ll be sending another call in 
soon for “Who The Devil Is Who?”, I hope.

Keep the code practice rolling. — Robert R. 
Ralston, W4.IVS, Johnson City, Tenn.

C. It seems to me that anyone who is involved in 
ham radio enough to have a complete RTTY 
station would know WlAW’s operating schedules 
and frequencies and stay off of them. — Gerald I. 
Miles, WA^KJK, FPO, New York.
C, When conditions are good and there are not too 
many inconsiderate operators trying to cover your 
code practice, we can make use of the practice time. 
This, of course, doesn’t seem to be much of the time 
anymore. I wonder how the inconsiderate ones got 
started? — R. L. Hamilton, W A8TRZ, Centerville, 
Ohio,

LIFE MEMBERSHIP
€L Enclosed is my ARRL Life Membership applica
tion plus a twenty year old “membership-subscrip
tion” form. You will notice that the dues were $2.50 
per year in the 1940s. I figure that it we have another 
160 percent price increase in the next twenty years, 
ILife Membership is quite a bargain. — Ernie 
Bosselman, WIDO, Farminyton, Connecticut.
[Editors Note: For complete details on Life Membership 
see page 81.]

MORE ON NOVICE RENEWAL
<1 I was very pleased to see the FCC’s proposed 
changes to the Novice rules. My Novice expired 
before I got to the General Class point and I have 

been very sorry since.
J. plan to get on the air again as a Novice, if the 

change is approved, and then get my General. — 
Robert (r, McCoy, Santa Monica, Calif.

Cl I would like to comment on the new FOG 
proposal allowing ex-amateur operators another 
chance to take the Novice Class and get back on 
the air. This ought to be of great advantage to ama
teurs who fell by the wayside to take up a career or 
for various reasons left the amateur“ bands. Recently 
a friend visited my shack and after being off of the 
air for about 38 years he could still copy 10 w.p.m. 
If this proposal goes through I am sure that he and 
many others like him would take advantage of this 
chance to get back in amateur radio again. I think 
that whosever idea it was for this proposal deserves 
many thanks from ex-hams who would otherwise 
not be able to get back on the air without at least 
taking a Technician Class or higher. — Phil Mo- 
Millan, WH9ZAK, Galva, Illinois,

C. I am much in favor of adopting Docket No. 
18266. If passed, this would give a second chance to 
a Novice who failed to qualify for a higher class 
license. Since the Novice license is now a two year 
term, this would give the ex-Novice more time to 
improve his code speed and grasp the theory for a 
higher class examination. Just because a man is slow 
at learning is no reason to ignore him. I urge you to 
petition the FCC for passage of Docket 18266 at the 
earliest possible date. — Ronald A. Hornets

Warwick, N. Y.
[Editors Note: See page 80 for text of the ARRLs state
ment of endorsement.!

HAM-ADS
< I wish to express my appreciation for the fine 
response that I received to a small Ham-Ad that 
I placed in September QST. As of this date I have 
had 23 letters (from. 17 states and the Marshall 
Islands) and 6 telephone calls (from as far away as 
New Hampshire). All of the ham equipment was 
sold. — D. Ross Webster, WGCZP, Pomona, Calif.

HELLO-GOODBYE DX
C. In the May issue you ask: “Can we amateurs 
come up with a new way to convey to the peoples 
of other nations what we are really like?” And you 
answer, “simply through expanded personal com
munication.” That’s a great idea! But what about 
those who worship the rare DX QSL, in order to 
qualify them for membership in your famed, 
“status-sought” organization, the DXCC? These 
amateurs idolize the members of your club; many of 
these operators are those who contribute nothing 
to the personal aspect of DX communication.

And then, you have the nerve to .say, (editorial, 
October, 1968) “without DXCC there would be no 
DX as we know it.” That’s for sure!!! The DX as we 
know it today is merely “hello-good-bye”.. -and 
the DXCC has brought it here. Maybe others will 
disagree, but, without DXCC the DX world would 
be a lot more rewarding for everyone. — Martin 
Dcsser, WB2BCI, Oceanside, N. F.

IS $6.50 TOO MUCH?
C, With great enthusiasm I enclose renewal of my 
membership to the ARRL and QST. I am fifteen 
years old and money comes to me a lot less easily 
than to many people. I would pay ten dollars a year 
to belong to the League, and feel it worth every 
cent!—Andrew K, Weis, WAoVQC, Houston, 
Texas.
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IARU TRAVEL
International exhibits, meetings and confer

ences were part of the activities of IARU/ARRL 
President W0DX during October. Robert W. 
Denniston represented IARU headquarters at 
the Radio Society of Great Britain International 
Radio Engineering and Communications Exhi
bition in Landon. Estimated attendance was 
1.0,00U including some 0,000 radio amateurs. Our 
president, pictured below with RSGB Public 
Relations Officer, Mrs. Sylvia Margolis, was a 
guest of honor at the International Evening 
during the Exhibition.

While in London, Bob conferred with officers 
and staff of RSGB and with officials of the IARU 
Region I (Europe and Africa) Executive Com
mittee.

Accompanied by RSGB president G3TR, 
W0DX also attended a joint EI/GI convention. 
The event was held on the border of the two 
countries and sponsored this year by the Irish. 
Radio Transmitters Society. President. Denniston 
was issued the call EI6BW and did some operat
ing while there.

WESTERN SAMOA SEEKS UNION 
MEMBERSHIP

The national amateur radio society of Western 
Samoa, a small island state in the South Pacific, 
has made application for membership in the 
International Amateur Radio Union. The JFesi- 
ern Samoa Amateur Radio Club (IFS-lfiC) re
ports a membership of 10, of which 6 are li- 

eensed radio amateurs (there is a total of 7 
licensed 5Wls). Favorable relations with the 
government authorities in charge of amateur 
radio are maintained, and the society has its 
own amateur station.

Amateur licenses are issued by the Director of 
Post Office and Radio. An examination is re
quired: the age limit is 14 years, and code speed 
is 12 w.p.m. Also, a technician's license is avail
able without code examination for work above 
144 MIIz. General power limit is 150 watts, and 
frequency assignments exist in the 160, 80, 40, 
20, 15, 11, 10, 6, 2, and meter bands and iu 
the 1215, 2300, 3300, 5650, 10,000 and 21,000 
MIIz. bands.

Headquarters will present the application to 
member societies for a mail vote in the December 
1968 issue of the IARU Calendar, a semi-annual 
newsletter to IARU socieities.

RECIPROCAL NOTES
The United States has signed a reciprocal oper

ating agreement with Ireland effective October 
10,1968, and with Monaco effective December 1, 
1968. Canada aud Nicaragua put into effect a 
reciprocal agreement as of September 1.8, 1968. 
The U.S. now has 38, and Canada 11, such agree
ments with other nations; a full tabulation ap
pears elsewhere in this department.

OMs ARE OK!
Celebrating the 50th anniversary of Czechoslo

vakia, OK stations have been using the prefix, 
OM. This special prefix will be in use from Oc
tober 1, to December 25, 1968.

QSL BUREAUS OF THE WORLD
For delivery of your QSLs to 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 bureau in the parent country: e.g., cards 
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 ARRL. See “How’s 
DX?” for QSL information on specific stations.
Algeria: ARA QSL Service. P.O. Box 2, Algiers
Angola: L.A.R.A., P.O. Box 484, Luanda
Antarctia: KC4AA cards go to the Office of Antarctic 
Programs, National Science Foundation. Washington 25 
D. C. KC4US cards go to K1NAP, COMCBLANT, 
USN, CBCEN, Davisville, E. Greenwich, R. I.

Argentina: R.C.A., Carlos Calvo 1424, Buenos Aires, BA 
Austral Wrench, Antarctic Lands: via Malagasy Republic
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Australia: VK1, VK2 QSL Bureau, WIA Box 1734, GPO 
Sydney, N.S.W.; VK3 QSL Bureau, E. TrebUcock, 
340 Gillies Street, Thornbury, Vic, 3071; VK4 QSL 
Bureau, H. Scholz, 95 Stephens St,., Morningside, Bris
bane, Qld., 4170: VK5, VK8, QSL Bureau, Mr. Geo 
Luxon, VK5RX, 27 Belair Road, West Mitcham, S. Aust.; 
VK6 QSL Bureau. Mr. J. Rumble, VK6RU, Box F319, 
GPO Perth, W.A.; VK7 QSL Bureau, Mr. J. Batchelor, 
VK7JB. 39 Willowdene .Avenue, Lower Sandy Bay, 
TAS.; VK9, VO, Federal QSL Bureau, 23 Landale 
Street, Box Hill E. 11 Victoria.

Austria: Ue. V.S.V., Box 999. Vienna 1/9
Azores: via Portugal
Bahama islands: Bahama Amateur Radio Society, Box 6004 

Nassau
Bahrein: (All MP4) Ian Cable, MP4BBW, P.O. Box 425, 

Awali
Barbados: Amateur Radio Society of Barbados, High
gate Signal Station, Flagstaff Road, St. Michael

Belgium: U.B.A.. Postbox 634, Brussels 1
Bermuda: R.S.B. Box 275, Hamilton
Bolivia: R.C.B., Casilla 2111, La Paz
Brazil: L.A.B.R.E. P.O. Box 2353-ZC 00, Rio de Janeiro 

AiB
Bulgaria: CRCB, Box 830, Sofia
Burundi: via Congo (9Q5) QSL Bureau
Canada: See page 82
Canal Zone: Gloria M. Spears, KZ5GS, Box 522, Balboa
Cape Verde Island: Radio Club de Cabo Verde, CK4AA 

Praia, Sao Tiago
Ceylon: R.S.C., P.O. Box 907, Colombo
Chagos: via Mauritius
Chile: Radio Club de Chile, P.O. Box 13630, Santiago 
Colombia: L.C.R.A., P.O. Box 584, Bogota
Congo: (TN8) QSL Bureau, P.O. Box 2239, Brazzaville
Congo; (9Q5) U.C.A.R. QSL Bureau, B.P. 3748, Elisabeth- 

ville
Cook Island: ZK1 QSL Bureau, % Radio Station Raro

tonga, Rarotonga
Costa Rica: Radio Club of Costa Rica, Box 2412, San Jose 
Cuba: ANRAC QSL Bureau, P.O. Box 6996. Havana 
Cuprus: C.A.R.S. QSL Bureau, P.O. Box 216, Famagusta 
Czechoslovakia: C.A.V., Box 69, Prague 1
Denmark: E.D.R. QSL Bureau, Ingstrup pr, Lokken 
Dominican Republic: R.C.D., P.O. Box 1157, Santo Do
mingo

Ecuador: Guayaquil Radio Club, P.O, Box 5757, Guayaquil 
Hl Salvador: Club de Radio Aficionados de El Salvador, 

P.O. Box 517, San Salvador
Ethiopia: Kagnew Station Amateur Radio Club, ET3USA, 
APO, New York, N. Y. 09843

Faeroes islands; P.O. Box 184, 3800 Torshavn 
Fiji Islands: QSL Bureau P.O. Box 184, Suva 
Finland: S.R.A.L., Box 10306, Helsinki 10 
Formosa: (BV1US calls only) Taiwan American Radio Club 
USARSCAT, Box 8, APO, San Francisco, Calif. 96263 
All other BV stations: QSL Bureau, C.R.A., Box 2007, 
Keelung, Taiwan, Rep. of China

France: R.E.F., Boite Postale 70, 75 Paris 12
French Oceania: Radio Club Oceania, P.O. Box 374, 

Papeete. Tahiti
Germany: (DL4 & DL5 only) MARS Radio Station Hqtrs. 

93rd Sig. Bn. APO, New York, N. Y. 09175
Germany: (Other than above) D.A.R.C., Box 99, 8 Munich 

27
Ghana: GA.R.S. QSL Bureau. P.O. Box 3773. Accra
Gibraltar: RAF Amateur Radio Club, New Camp, RAF 
Great Britain: (and British Empire) : R.S.G.B. QSL Bureau, 
G2MI, Bromley, Kent

Greece: R.A.A.G., P.O. Box 564, Athens
Greece (SV0s only) : Signal Officer, Hqtrs. JUSMAGG, 
APO,’New York, N. Y. 09223

Greenland: via Denmark
Greenland (KG1, OX4 and OX5 calls only): KG1A-KG1E 
(OX5) to MAKS Director, 0X5BX, APO, New York, 
N. Y. 09023. KG1F-KG1Z (OX4) to MAKS Director, 
OX4FR, APO, New York, N. Y. 09121

Guam: M.A.R.C., Box 445. Agana, USPO 96910
Guantanamo Bay: Guantanamo Amateur Radio Club, 

Box 55, FPO, New York, N. Y. 09593
Guatemala: C.R.A.G., P.O. Box 115, Guatemala City 
Haiti: Radio Club d’Haiti, Box 943, Port-au-Prince 
Honduras; Jacobo Zelaya, Jr., HR1JZ, Bo. Buenos Aires, 

IS Calle 505, Tegucigalpa, D. C.

DX OPERATING NOTES
Reciprocal Operating

(Bold face indicate» changes since last list.) 
United States Reciprocal Operating Agree

ments currently exist only with: Argentina, 
Australia, Austria, Barbados, Belgium, 
Bolivia, Canada, Chile, Colombia, Costa 
Rica, Dominican Republic, Ecuador, El 
Salvador, .Finland, France, Germany, 
Guyana, Honduras, India, Ireland, Israel, 
Kuwait, Luxembourg, Monaco, Nether
lands, Netherlands Antilles, New Zealand, 
Nicaragua, Norway, Panama, Paraguay, 
Peru, Portugal, Sierra Leone, Surinam, 
Switzerland, Trinidad aud Tobago, United 
Kingdon and Venezuela. Several other 
foreign countries grant FCC licensees ama
teur radio operating privileges on a courtesy 
basis; write headquarters for details.

Canada has reciprocity with: Bermuda, 
France, Germany, Israel, Luxembourg, the 
Netherlands, Nicaragua, Senegal. Switzer
land, United Kingdom and U.S.

Third-Party Restrictions
Messages and other communications — 

aud 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/- 
8P) Bolivia, Brazil, Canada, Chile, Colom
bia, Costa Rica, Cuba, Dominican Republic, 
Ecuador, El Salvador, Greenland (XP 
calls only), Haiti, Honduras, Israel, Liberia, 
Mexico, Nicaragua, Panama, Paraguay, 
Peru, Uruguay and Venezuela, Permissible 
prefixes: CE CM CO CP CX EL HC HH 
HI HK HP HR LU OA PY TÍ VE VO W 
or K/8P XE XP YN YS YV ZP 4X and 4Z, 
Canadian hams may handle these same type 
third-party messages with amateurs in 
Bolivia, Chile, Costa Rica, El Salvador, 
Honduras, Israel, Mexico, Peru. U.S. and 
Venezuela. Permissible prefixes are: GE CP 
HR K OA TI W XE YS YV and 4Z.

DX Restrictions
U.S. amateur licensees are warned that 

international communications are limited by 
the following notifications of foreign countries 
made to the ITU under the provisions iu 
Article 41 of the Geneva (1959) conference.

Cambodia, Indonesia (including West New 
Guinea), Thailand and Vietnam forbid radio 
communication between their amateur sta
tions and such of other countries. U. S. ama
teurs should not work HS XU XV 3 W8 or 8F. 
Canadian amateurs may not communicate 
with Cambodia, Indonesia, Laos, Thailand, 
Vietnam and Jordan. Prefixes to be avoided 
are HS JY XU XV XW8 3W8 and 8F.

Hong Kong: Hong Kong Amateur Radio Transmitting So
ciety, P.O. Box 541

Hungary: H.S.R.L», P.O. Box 214, Budapest 5
Iceland: Islenzkir Radio Amateur, Box 1058, Reykiavik
India: A.R.S.L QSL Bureau, P.O. Box 534, New Delhi 1
Iran: Amateur Radio Soc. of Iran, APO, New York, N. Y. 
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Ireland; l.R.T.S. QSL Bureau, 24 Wicklow St., Dublin 
20124

Israel; LA.R.C., P.O. Box 4099, Tel-Aviv
Italy: A.R.L, Viale Vittorio Veneto 12, 20124 Milano
Ivory Coast: ARAI, B.P. 20036, Abidjan
Jamaica: Jamaica Amateur Radio Association, Red Cross

Bldg., 76 Arnold Rd., Kingston 5
Japan: (JA only): J.A.R.L., Box 377, Tokyo Central
Japan: (KA only): K.E.A.R.L.-M-, APO, San Francisco, 

Calif. 96525
Johnston Island: KJ6BZ, % MARS Stn., Det. 1, 1957 
Comm. Gp., APO, San Francisco, Cal. 96305

Kenya: RSEA QSL Bureau, Box 30077, Nairobi
Korea: Korea Amateur Radio League, Central Box 162, 

Seoul
Korea: (HL9) HL QSL Bureau, Signal Section, 1SFK/ 
EUSA, APO, San Francisco, Calif. 96301

Kuwait: Alhalf Nasir H. Khan, 9K2AN, P.O. Box 736, 
Kuwait, Persian Gulf

Laos: Houmphanh Saignasith, XW8AL, P.O.B. No. 46, 
Vientiane

Lebanon: R.A.L. QSL Bureau, P.O. Box 1217, Beirut
Liberia: Liberian Radio Amateur Ass’n., Post Box 1477, 

Monrovia
Libya: 5A QSL Service, Box 372, Tripoli
Liechtenstein: via Switzerland
Luxembourg: R. Schott, 35 rue Batty Weber Esch-Alzette
Macao: via Hong Kong
Madeira Island: via Portugal
Malagasy Republic (Madagascar): P.O. Box 587, Tana

narive
Malawi: 7Q7RM, P.O. Box 472, Blantyre
Malaysia: QSL Manager, M.A.R.T.S., Box 777, Kuala 
Lumpur

Malta: R. F. Galea, 9H1E, “Casa Galea,” Railway Road, 
Birkirkara

Mariana Islands: see Guam
Marshall Islands: KX6 QSL Bureau, via KX6BU, Box 444, 
FPO, San Francisco, Calif. 96555

Mauritius: Paul Caboche, VQ8AD, Box 467, Port Louis
Mexico: L.M.R.E., P.O. Box 907, Mexico, D.F.
Midway Island; KM6BI, Box 14, FPO, San Francisco, 

Calif. 96643
Monaco: Pierre Anderhalt, 3A2CN, 49 rue Grimaldi
Mongolia; JT1KAA, Box 639, Ulan Bator
Morocco: A.A.E.M., P.O. Box 299 Rabat
Mozambique; L.R.E.M. QSL Bureau, P.O. Box 812, 

Laurenco Alarques
Netherlands: V.E.R.O.N., Postbox 400, Rotterdam
Netherlands Antilles: VERONA, P.O. Box 383, Willemstad, 
Curacao

New Zealand; N.Z.A.R.T., P.O. Box 489, Wellington
Nicaragua: Mike Marciano YN1MO/W4, Box 902, Coral 

Gables, Florida, U.S.A.
Nigeria: NARS QSL Bureau P.O. Box 2873 Lagos
Northern Ireland: via Great Britain
Northern Rhodesia: see Zambia
Norway: N.R.R.L., P.O. Box 21, Refstad, Oslo 5
Nyasalaud: see Malawi
Okinawa: O.A.R.C., APO, San Francisco, Calif. 96331
Pakistan (East): Mohd, AP5CP, Tiger Amateur Radio
Club Dacca Signals, Dacca 6

Pakistan ( JKe.yi); Lahore Amateur Radio Society, P.O. Box 
65, Lahore

Panama, Republic of: L.P.R.A., P.O. Box 9A-175, Panama 
y-A

Papua: Via VK9 QSL Bureau.
Paraguay: R.C.P.. P.O. Box 512, Asuncion
Peru: R.C.P. Box 538, Lima
Philippine Islands; P.A.R.A, QSL Bureau, P.O. Box 4083, 
Manila

Poland: PZK QSL Bureau, P.O. Box 320, Warsaw 1
Portugal; R.E.P., Rua de D. Pedro V., 7 4;, Lisbon
Puerta Rico: Alicia Rodriguez, P.O. Box 1061, tian Juan
Rhodesia: R.S.S.R., P.O. Box 2377, Salisbury
Roumania: Central Radio Club, P.O. Box 95, Bucharest
Rwanda: via Congo (9Q5) QSL Bureau
Samoa (American): Utulei High School Amateur Radio 

Club, c/o Director, Pago Pago, Tituila, 96920
Samoa (Western): Director of Post Office and Radio, Post 

Office, Apia
Scotland: via Great Britain
Senegal: Ch. Tenot, 6W8BF, P.O. Box 971, Dakar

Sierra Leone; Radio Society of Sierra Leone, P.O. Box 907, 
Freetown

Singapore: QSL Manager, M.A.R.T.S., P.O. Box 777
South Africa: S.A.R.L., P.O. Box 3037, Cape Town
Spain: U.R.E., P.O. Box 220, Madrid
St. Vincent: QSL Bureau, P.O. Box 142, St. Vincent, West 

Indies
Surinam: QSL Manager (PZ1AR), Surinam .Amateur 
Radio League, P.O. Box 240, Paramaribo

Swan Island: Swan Island, West Indies via Tampa, Florida
Sweden: tiveriges Sandare Amatorer, Fack, 8-122 07 En- 
skede7

Switzerland: U.8.K.A., 6233 Bueron/LU
Syria: TIR, P.O. Box 35, Damascus
Tanzania: RSEA, P.O. Box 2387, Dar es Salaam
Trinidad and Tobogo: T&TARS, P.O. Box 1167, Port of 
Spain

Uganda; R.S.E.A. QSL Bureau, P.O, Box 3433, Kampala
United States: See page 82.
Uruguay: R.C.U., P.O. Box 37, Montevideo
l.T.S.S.R.: Central Radio Club, Box 88, Moscow
Vatican: HV1CN, Domenico Petti, Radio Station, Vatican 
City

Venezuela: R.C.V., P.O. Box 2285, Caracas
Virgin Islands: Graciano Belardo, KV4CF, P.O. Box 572, 
Christiansted, St. Croix, V.I. 00820

Wake Island:.lack A. Chalk, KW6EJ, P.O. Box 415, Wake 
Island 91930

Wales: ria Great Britain
Yugoslavia: S.R.J., P.O, Box 48, Belgrade
Zambia: Radio Society of Zambia, P.O. Box 332, Kitwe

\^StravsS5
Feedback

Somehow, some way, the top 15 scores in 
(’./lass B in the 1968 Field Day writeup 
(November QST) never made it to the 
printers. We apologize profusely to all who
were victimized:
K6YNB/6 1
K0GJD J

842-AB-11,808

W6GEN/6 I
WB6JSY J

1253- C- 8118

W3CSZ/2 '1
W2JBQ J

510-AB- 7557

WB6CWD/6 1
WB6WEG J

723- B- 6707

VE3GEJ/3 436- B- 6086
W0AWW/0 (WA0s PUJ PAID 631- B- 5899
W3RQZ/3 (W3AES, opr.) 576-AB- 5438
W2EUP/2 1
W2ZKC J

534- B- 5406

WB6RZH/6 I
WA5BUG J

837- C- 5222

WB2YPM/11
WB2ZAV J

516- B- 5044

K9FFA/9 1
K9DMV J

804- C- 5024

WA8KEM/8 1
WA8GCL J 726- C- 4756

W6ANB/6)
WB6TBL J

436-BC- 4102

K0BHM/0 \
WA0NCR J

631- C- 3986

KH6GLU/KH6 408- B- 3872
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how's dx? faggr? 4
CONDUCTED BY ROD NEWKIRK,*  W9BRD

Where?
"Where have all the Gs gone?”
This question is raised in recent issues of 

Radio Society of Great Britain’s Radio Com
munication, formerly the RSGB Bulletin. We 
have painfully watched British single-op 
reporting stations in annual ARRL DX Con
tests steadily dwindle from, a 1939 high of 65 
to a measly 17 this year, so we’re glad some
body brought up the query. Ham radio is 
such an international institution that the 
solution(s) to this puzzle mav be vital to us 
till.

G3FKM leads off in his “Month on the 
Air” DX commentary for August:

A sad feature of many letters received bv your scribe 
from overseas is the almost universal mention of the 
fact that although conditions have been good into con
tinental Europe very few stations in the UK have been

A ten-waft power limit, lack of a.c. mains, and scarce 
factory-built gear didn't daunt English hams of the 
'30$. One-fisted G5BD and colleagues were thick as 
flies from dawn to dusk to dawn again. (Photo via 

W2GP, reprinted from June '67 QST)

worked or indeed even heard. A glance at any set of 
international contest results will confirm the almost 
total lack of participation from this part of the world. 
One is forced to wonder whether we have the lowest 
activity rate or whether our insular character .shows 
itself and causes the majority of British amateurs to 
occupy the v.h.f. bands and 160m, content tn talk to 
each other over comparatively short distances. The 
other, and possibly more sinister explanation is that 
there is such a seriously high level of TVI in existence 
that many are afraid to use their equipment during 
television hours.

G3VA, in his “Technical Topics” pages tho 
following month, acknowledges the validity of 
Dr. Allaway’s concern and enlarges on the 
theme-.

. . . Words [that] many of us have been wondering 
for some time—where have all the Gs gone? With Brit
ish licence statistics at an all-time high, one can often 
time the h.f. bands (I can vouch for 14 MHz c^wd^and 

* 7862-B West Lawrence Ave., Chicago, Ill. 60656

begin to imagine that some secret edict must have been 
issued by the PMG rinsing down almost all stations in 
this tight little island. Soon our overseas friends will 
bv mounting DXpeditions to London!

There is no easy way of quantitating this decline in 
activity. Back in the ’thirties the Society used to 
hold regular band-occupancy checks, recording all 
British culls heard over a weekend—and I seem to 
recollect that this usually resulted in about, half of 
all licensed stations being logged. There can be little 
doubt that similar checks today would yield a far, fur 
lower percentage.

G3FKM suggests that British amateurs have quitted 
h.f. tor v.h.f. and Top Band. Yet one has only to read 
"Four Metres and Down” to find repeated appeals for 
more activity—and 1.8 MHz can often seem pretty 
empty of amateurs. It may be, of course, that large 
numbers are busy building new gear, or swatting up 
on theory. . . .

G3FKM believes that many stations stay off because 
of TVI—some may suspect it could be just TV. Then, 
undoubtedly, many amateurs today retain their licences 
during long periods when they have no intention of 
using them, simply because ot the difficulty of renewing 
a call once it has been given up. With licences going up 
to three pounds a year, it might be opportune for the 
Society to press for some new arrangement by which 
licences could be put into temporary cold storage, but 
renewed without having to retake examinations. It used 
to be said of “lapsed” amateurs that "they always 
come back,” after those years when work or family 
considerations interrupt the hobby; but tins, I fear, 
is no longer true, largely because of the difficulty in 
renewing a licence.

Certainly, the current level of British activity on h.f. 
compares unfavourably with that of most European 
countries—especially Germany and tn the East. If this 
is really a matter of TVI then it is time we all did 
something more about it; if it is rather that large 
numbers no longer find amateur radio as interesting as 
when they struggled to acquire their licences, then we 
should be looking into why (for. technically, there is 
still much useful development work to be done); if it 
is because many modestly equipped stations feel it to 
be an unequal struggle to compete against the “four- 
element. 80-ft up” types, or because they feel that 
communications technology has become too complex 
for the non-professionals, then we must find ways of 
encouraging the use of simple, as well as of advanced 
equipment.

Is it perhaps, the endless number of “contests” or the 
many, often pointless, new certificates announced each 
month? At. one time such awards were a real encour
agement in providing a genuine yardstick of achieve
ment, but now too often appear as just fund-raising 
wallpaper. There would seem to be need of an urgent 
enquiry into what, is happening to the level of British 
activity, and how it now compares with 10, 20 and 30 
years ago. All sorts of "technical” questions would 
have to be answered—how active is “active”? Ts there 
«»me critical period when many amateurs give up? 
What has been the real effect un the hobby of s.s.b.? 
Why are there now more model-control licences than 
amateur licences? Do the Societies and publishers do 
all they might to keep alive interest in the hobby? 
And of the 14.000-plus UK Ucencee«, just how many 
have been on the air or active in constructional work 
in the past three months?

Pat added a few more pointed questions, 
you’ll note, each capable of standing on its own. 
What, if anything, is wrong? Any answers out 
there in hamland?
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What:
Maybe QSOs are just too darned easy nowadays? No 

more cnatienge? Scant skill and persistence lequu'ed? 
This could be a factor from the DX end, but compe
tition among W/K/VEs tor overseas contacts seems as 
tierce as ever. Let's see what they're chasing on

1C phone, figures in parentheses representing kHz. 
above the lower iianil edge, digits outside parens 

indicating Green Wien time in whole hours: A2CAH 
<3051 17, AP21MK (300) 12, CEs ICO mi (2oa) 1, 
3aA1 3PT SPY 4FB 5DL alU 6EZ 7DW 0AE (410) 
18-1, CN8MC. CO2s DL (270) 0, EM HA (290) 21, 
HQ. CPs LEN 5AK 5DF aEQ (290 ) 22, bET (430) 2. 
0FP (32a) 1, SET 21, bill 8aB, CRs 3KD 4A.J 4BA 
5SP 22, hAL 6BF 6BX (290) 23, 6CA (302) 1», 6DP 
(3061 21-22. 6EU 6GM <275 » 21. 61V 6IY (310) 18-19, 
6KC 6LV 20, 7CI 710 8AH (315), 9AK (346) 14, CTs 
1AB 1MW ZaK (330) 10, ZAV (330) 1«, CXs 2CM 3MT 
(210) 18, 7AP 23, SAAW (410) 0, SCO 9 PP, 
bills AT (270) 18, EH (270) 19. EAs 6EC (267) 
13, 6BG 8BQ (302) 20-21, SEB 15, SEE 19, 8FG (240) 
18, 9AQ 17-18, 0AH (285) 20-23, Els 2BG 3Y 23, 
ELs 2AA 2AU 2BA 2BG (270) 16, 2F (350) 15, 8J 9A 
9B 9C, EPs 2DW 3AM (334) 18, ET3s EMA (285) 
18-17, KB KEl (250) 21. LBA 21, ZU, PB8s WW 11, 
FG7XL (362) 13, FH8s CE CE, FL8DG, FM7WO, 
FOSs BV (287) 19, BY 11. FR/ZB (275) 17, FS7RT 
(283) 1, GC8HT (299) 8, GD3KFK (346) 21, HB0LL, 
HCs IPO (355) 11-12, 2EJ (406) 0, 2OB (364) 
20, 4RA (387) 22, 4\VM (400) 21-22, 7FD (403) 2. 
HH9DL, H18s TEP (270 ) 22. JXP, HKs 4BXW (356) 
22, HUH (270) 19-20, liBMF 6FI 0BKX (310) 17, 
HL9US (321) 8-9, HM5BF 12. HPs 1.IC 1AD (330), 
2JO (407) 1, 2MD (275) 15, 3DA (275 ) 0, HRs 1FAH 
1HEH (350). IK.iS (24a) 21, IMAS (265) 1, 2hT 2M TA 
(230) 1, ITU/FCC-bamied HSs 1AF 3AL (286) 17, 3BA 
3DK (300) 20, 3MJ (Zyl) 11, 3RFM 3ZZ, HV3S.I (290) 
18-19, lalKCB 21. Jas tiRE HTN IWNG (W WE 
1XYK 2CXF 21Y J 3.1GB 3XZI 3LED 3TAH 4AFT 
4BYN 4CJS 4DLP 4FKX 6BEE 6ERR 6IAY 7ZF 
8BFO 8B1U 9DFG, JHls AYT AZA BIN bXR LOX, 
JT1KBT, JX2BH (295) 13, K0BAC/8P6 (370) 3. KAs 
11.1 (356) 12. 2VT 9MF (295) 12, KGs 4AM 6AAY (290) 
23, 6AGQ 6ALY 6APF (290) 10, 6ARJ 6RY. KJ6CF 
(328) 10, KH6s ERL GKB, KM6BI, KR«s DI (265) 23, 
UI» UR US 3, USA. KSfe BS CJ 20, ON, KV4s AD 
ES (378) 19-20, EC. KW5. AA (361) 12. EG (375) 11, 
EJ, KX& DB (366) 4, EN FN FZ (262) 8, GJ (325) 
12. KZSs NG SS (405) 8. LXls BW (276) 14. CO (302) 
10-17, DV (370) 15. KM. LZ2KKZ (308) 16, M1B 
,330) 22-23, MP4s BDE BEU (253) 20. BFJ BGE BGU 
DAT (345) 20. MBB (300) 15, MBC (328) 18, TCE (345) 
8. TCF (360) 18, TCX (400) 18. OAs 1QH 1W 2BH 4JK 
(376) 13-20, 4LW 4UC 4UK 4ZX 5AY (355) 19. 5NY 
6BW 8AU (375) 20, 9G (325) 1. OD5s BA (275) 19, BZ 
ED (302) 15. EJ 22, EQ 20. ET FM (333) 15. FQ, 
OE3GLW/1. OH0s AA (307) 16, NI (290) 12, OK1ADM 
(295) 22, OX3s DM EL 21, MT. OY5NS, PA9FE, 
PIIKMA 14, PJ2CQ (325 ) 23. PYs IEBF 2CPC 2DKP 
2ERS 2FG 2ON «NG 7'T.C. PZls BW CF. SKs 5AJ 
DAB 6AW 8BZ (270). OXA. SLOAS, SVs IBI (310) 
14. 0WM (340 ) 22 . 0WMM (368) 16. OWQ (362) 20, 
DWS 19. 0WV. TA3AR (270) 13. TFs 2WKM (297) 
18, 2WKP 17. 2WKW (320) 14. 3BV (330) 18. TGs 4SR 
(396) 3. IVH (350) 15. 7BS (280 ) 21-22. MEP (300) 15. 
9GF (320) 20, 9RN (305) 19-20, SUS (254) 2, TIs 2EVA 
(298) 20, 2JVL (200) 13, 2LSA (440) 0-1, 5MH (260) 1. 
TJls AL (280) 16-23, AP AQ 14. AR. TT8AN. TUZs 
AY (307) 17. AZ (228) 12. BQ (265) 16, CO 21-22, CF 
(288) 9. UA9s BE VB, UBSs EG (257) 19. OD. 
UD6s BD BR. UF6FE (295) 12. UH8AI (325) 14. 
UI8MN, UP2NV, UQ2NW, UT5CM. UW9s AF 14, DZ, 
UY5XS (290) 21. VE8MB (355) 15. VKs tEY SAV 
(200) 13. 9DH (250) 18. 9GN (370) 6, 9LR (340) 13, 
9VM (331) 11-12 9WD (333) 11-12. 0Cs. VPs ILB 2AA 
(323) 17, 2DAI (260) 20-0, 2DAJ (273) 20-1. 2DT (270) 
23. 2GAE (270) 22. 2GAT (290) 22-23. 2GBC <335) 15-16, 
2GC (260) 23, 3GLE 2MF 2MT (275) 3 . 2VQ 2, 5AA 
5CB (230 ) 22-23 . 7DL 7NF 7 X0 ( 275 ) 0 . 8.1G (312) 1. 
8JR (324) I, 8KD (260) 18. 8KN (304 ) 0, 8KQ (2.51) 17, 
VQs 800 (305) 19, 9DH (360) 19-22. 9V (280) 21, 
VRs IL (370) 4-12. 2DK (290> 10. 2EK 6TC (355) 22, 
VSs 6AA 6AD 6CR 6DR (291) 12. 9MB (210) 17. VU2s 
BK (320) 16. DKZ (295) 8. OLK (382) 16. W6FNS/KW« 
1310) 15. XW8s AX (300) 13. AY BJ (29a) to, BX (304) 
16. CAL (343) 16, YAs 1AB (320) 8-9. 1AD 1SG (320) 
13. 1HP 1YB (324) 15. 1ZC 5RG (299) 16-17. taboo 
VBOAB (322) 15. YJ8BW (270) 12. YNs 1BKC 1GLB 
IHRC 1JKL (377) 22. IMO (355) 20. 1RER (310) 13. 
1RMP 2RAC (2X3) 21, YSs IFF (318) 20. 1FQM 1RTP 
(390). 1XEE 2RAR. piontv of YVs, YUs 2AY (302) 
0. 6CB 22, ZC4s BK (330) 20. MO (331) 22, RB TK 
<284 ) 20. ZDs 3D (320) 16-17. 3V 17, 5V (320) 18, 
7DT (286) 21. 8AB (261) 21. 8CC 8GA (290) 16 8HAL 
8JW 8RK SZ (270) 18, 9BE (265) 16. 9BL (295) 18. 
ZEs ICS 4JS (290) 18. 6JL «JU 8JN. ZFICP (285) 

18-19, ZP5s FT JN (422) 3. KN MO <380) 2. ZS3s BP 
(287) 19. HX (315) 18, LU, 3A2CN (340) 18 . 4A3AF 
(3.58) 20. 4J0AH <324» 11. 4S7PB, 4UHTU (290) 1#, 
4W1Z (29a) 10, 4X4» GV SO (330) 21, TB UF (351) 
17, VB XB (260) 4Z4s HF <.3367 22, HG (370) 17, HO 
19, HT 14, SAs 1TG (313) 21. 1TY (336) 1«, iKR 4TH 
(280) 21. 5TH (329) 17. 5H3s .IL (290) 18. JR 20, KJ 
(242) 21, 5N2s AAF (423) 11, AAX (390) 13, ABF 
(31a) 11. ABH, 5R8CJ (320) 14-15, 5U7s AB AL (330) 
8, 5VZAB, SX5JK (360) 18. 5Z4s JH KK (335) 16, 
KO (323) 19, KZ LA 18. LG (300) 18. 6O1GB (400) 
19, 6W& AL <310» 19, BM DY (308) 18-19, 6Y5s JB 
(270) 12, JH (306) 13. RA KF. 7P8AR <300) 17-18. 
7Q7s AM (313) 0, LZ RM <347) 19-20, 7X0AH, 7Z3AB 
(3001 18. 8P6» AH 12.50) 19-20, AV AY (315) 22-23, 
CC. «RU E (200) 19, S (251) 0. 9G1s FL <275 » 23,
FV GD (318) 23, GJ <270» 17. KM (323) 17. NY, 9H1»
BA (380) 20, M R (305) 15. 9J2s AP BC (327) 20.
9K2s BG <315) 18-19, BJ (262) 17. BK BV <300) 19,
CB (350) 18-19, CC (360), 9L1KZ (330) 10-15, 9M2s 
BD 16-18. DQ (220) 18. DU <385) 11. DW NF (260) 
19. NY <320» 18. PO (27.5) IS. RH (307) 15, VO VQ 
(295) 16. 9N1MM (228) 11, 9QSs AA 20, CP (39a) 11, 
CR DG <305) 16, GR (30a) 20. HF 20. HU IA (322) 
20. IO PE (385) 19. PT <3451 22, HE (235) 18. VR 
9U5» BG <270) 18. CR (30a) 22, DL (310) 14, DP 
(280) 18, SK 20. 9Vls LG 15. NP NY OC (370) 14, 
OG (275) 16, ov (297) 1.5. OY PA (380) 17, 9X5s 
AA <262) 20. JH 22, PB 4300 ) 22. SP (223) 20. TA (287) 
13-14. VF. 9Y4s CR (260) 0. DS HP (3.50) 21. LK RT 
(280) 21, TP 23 and VT (260). about eight to u« in 
favor of single-sideband, these targets recommended 
bv "How's" correspondents Ws 21 >Y 4AJJ 4GTS 
4YOK 8YGR 9LNQ. K0CSM. WAs 1CJE 1DJG 3GVP 
3HRV 3IID 5M1N 5PPZ «J DT 8MCQ 8QJK OMQl 
0TFM »URY 0FRM. WB» 2BCI 4GSS, KP4DBJ, 
F3VN/W2 and monitor P. Kilroy.
/I TA phone, to quote from W8YGR, K4FCB and the 
*Vz(.iuj,s pr.ss. is featuring folk like CEs 2SB (DO) 

.5. 3DM TDK 23-0. CM2DC (8a) 6, CN8AW (62) 
CP6EV <50) 5, CR6s FY (95 ) 22-23, GO, CHET, 
CX9CO <60' 5. DLSs JC, MM. DU1FH <85» 22, EAs 
3QW 4KH 711 8FF. ET3US \ (75) 23, GCs 2FMV 5AET 
(7(li 22. GD3AIM <70) 21. GM5'TTG »IBs 9YA DLL, 
HK4GV. Hs Nd TRF. JA8BMK. JX2BH, KH6GKL 
(265) 10-11. KL7AZN, LA5KG. LXls PZ 0, SK (65) 
io. SL (40) 13-14, OAs 4XZ <00» 6 8A.M. OH2BM, 
OY5NS (40) 23. PYs 2ENX «ABB 7ARP 8QQ, 
PZ1CF (70 ) 20-22. TA2BK. TG9VD <80) 6 SL3ZV, 
UAs IAG 1DJ HG 8BL 0BP (90) 0, UYSZA. VKs

W4BPD with DX friends among some souvenirs. Gus 
threatens to take over DX bands once more next year 
with a world-spanning DX tour. From left to right, 
VU2s RF GE HK, W4BPD, VU2s LL BK and LM. (Photo 

via W4ECI and K6AQO)
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EA0AH of Fernando Poo is often found near 21,285 
kHz, at 2000-2300 GMT. Jose finds pìle-up pressures 
continually fierce, being Rio Muni's sole resident ama

teur. (Photo via WA1DJG)

2FU (82) 11, 3HW (85) 11. OOZ (90) 17, 3ZL (90) 11. 
VP1CB 3. XE1HT 8, YU30V, YVs 1RI 1EL 1, 4GD 
(80) 7. 5BOA, ZC4s MO (95) 23. RB (68) 22, ZD9BE 
21, ZLx IAGO (90) 11. 2BCG (85) 7, ZP3AB (62) 
23, ZS1JA (68) 22. 4UHTU, 5A3TW (75) 21-22, 6WSRA 
(69) 22 and 9Y4KR (70) 0-23. mighty interesting 
fishin’ between all the SWBC juggernauts and atten
dant jammers.
yC phone’s early returns, filed by K4IEX, OA8V 
A5^and noted in literature of clubs and groups, are 
quite promising: DJs 5JK;CT3 8WO. ET3USA (3798) 
23, GWs 2AP 2HQ 2OP 3VV.T, HB0LL, KC4USP. 
KV4AD. KZ4MV. LX1VH. OEs 5DS (3799) 3-4. 8ZWQ, 
OH2SB. OZs 1CN 5EU. PA0s FCM LX, PY2STT, 
UP2s CV NW, VOls AL FX, VPs 2MJ (3796) 3, 
7BG (3795) 3, W1FZJ-KP4 (3820). ZLs 1AXR 2AJP, 
3A2MJC, 4U1ITU. 5Z4LE and 9M2DQ. As usual, 
the stuff hugs the low edge of our Yank phone >ub- 
band, with, another fluster near 3700 kHz. and scat
tered pockets farther downhand. Beginning with the 
new year ARRL’s 5-Baud DXCC will inspire feverish 
developments on 40, 75 and 80!

We ticked off 28-MHz. phone ¡asi month for the 
earlybirds. Your “How’s" Bandwagon will next tour 
some c.w. scenery with the guidance of (15 c.w.) Ws 
IDAL 3HMR 3HNK 4YOK 7BE 8YGR 9GXR 9LNQ, 
Ks 4FCB 8BCK. WAs 1CJE 1D.TG 1FHU HDP 2APG 
3GVP 3HRV 3ITD 3KOR 5MIN 5PPZ 5SOX 8MCQ 
WBY 9TFM WRY. WBs 2BCI 4GSS 6V5yS. KP4DBJ 
Its DFE ER. WNs 2FOR 2REH 3JRY 3KHZ 4HF 
HYX 4JYB 7.TTG: CÍO c.w.) Ks 1HD0 8BCK. WAs 
IDJG 1FHU 5.PPZ 8MGD. KP4DBJ, Ils DFE ER; 
(40 c.w.) Ws 3HNK 8YG.R, K4FCB. WAs IDJG 1FHU 
2APG 3IYS 5SOX 8MCQ. WB4GTI. WN3.TRY: (80 
c.w. ) W1SWX, K4IEX. WÁ1FHU. WN4JYR; <20 c.w.) 
Ws IVAH 2DY 3HNK 4YOK 7BE 8IBX/2 8YGR. 
K4TW.T. WAs 1FHV IGGN 3HRV 3HD 3KOS 5PPZ 
XMCQ 9TFM. WVs 2BCT 4GSS 4GTT. HER. D. Macv. 
Then we’ll hit the phone road again starting with (20 
phone) Ws 2DY 2\'OZ 3HNK INJF 4YOK SYGR, 
K4TW.T, WAs 1FHU 3IFD 3HRV 5PUQ 8MCQ 9TFM, 
WBs 2BCT 4GSS 6WLH/3 and Mr, Kilroy, plus other 
reporters to file. Hardly necessary to remind you 
that the new incentive-licensing sub-subbands are in 
effect as you read this. Nuisance, eh? Unless you had 
the foresight, opportunity and diligence to collect your 
Advanced or Extra credentials. Go get ’em! As for 
160. December's Tests are scheduled for the 1st. 14th. 
15th. 28th and 29th as detailed here last month.

Where:
A SIA—XWSBP's QSL manager for QSOs after August

1, 1968, is K6HPZ. "Due to the many Stateside 
stations who have worked XW8BP before that data 
and have not receive'! cards, I will also QSL for W/K 
contacts dating from November 20, 1967.” . _ ..... , 
W3HNK writes, “T’m now confirming QSOs for JAHW 
after October 1. 1968. Toshihiko, a Buddhist priest, is 
active on several bands.” . ... . _ Arkansas DX
Association, Box 7323. Little Rock. Ark,, 72207. will be 
Stateside-oniv QSL bureau for this month’s CROAK 
encore by VS6DR & Co, "Phil says there will be mana
gers for other areas,” notes WA5OFT . ...........  WB2-
UKP apprises. “Beginning with QSOs of November 1. 
1968. I’ll be handling BV2A’s QSLs for the western 
hemisphere only.”
A FRICA—"Effective October 1, 1968. I will act as

QSL manager for ZS3D.” affirms K4RTA . _ . ~ . — 
W7KTL informs. “All who worked me as 9GTKT and 
still need cards can get them with the usual self- 
.■iddressftl stamped envelopes at m5r Spokane address,” 
Earl’s former QSL aide, WTAJA. has turned all books 
over to W7KTL________ W3HNK iterates that he 
cannot confirm 5A3TX QSOs after July 4. 1956. A new 
operator named George now uses the call. Joe under
stands that the latter can be reached via the Libya 
bureau NCDXC’s DXer relays F5O.T’s dec
laration that the only Tunisia QSLs handled through 
that station are those for 3V8AB , .......... - WA1DJG
learns that EA0AH sometimes uses this address: Jose 
M. Perez, Avda. de Aragon 292 4° Delia,, Madrid 
22. Spain, 
rpUROPE— IXLCK, QSL tender for UAV/Ml’s past 
XD fling, finds that many outbound cards have strayed. 
“T1AV/M1 logs now have been delivered to me. Anvone 
interested will have to reapply with new QSL.” 
______ . _ AV8IBX/2 Identifies all those OM chaps as

OKs using that prefix in conjunction with celebration 
of a Czech state anniversary. In most cases their suffi» 
identities remain unchanged; e.g., QSL OM3BG to 
OK3BG or via the CAV "bureau W3YI holds 
a. batch of QSLs from LP2KBC for expectant W/Ks, 
s.a.s.e. required. This note via K3OLG/3 who indicates 
that the liaison will continue . ....... 'DLs 4FS and
5LR vow, “We intend to QSL 100 per cent. for our 
October operation as W8IMZ/LX and K1DWQ/LX. 
S.a.s.e., or s.a.r, with International Reply Coupons, 
will be greatly appreciated.’’ . . .. . _ SM3CZS comes 
through with revised addresses for SK3s AH and AK, 
^tressing that he's no longer QSL manager for either 
---------DL4QQ (WA6PAIK) writes m SCDXC’s 
Bulletin: “U.S. servicemen in Berlin can be identified 
by the ‘Q’ suffix of their DL4 or DL5 calls. The British 
use DL5Y- calls, and German nationals in Berlin use 
the number 7 in their prefixes.’’
^lOUTH AMERICA—“The postage rate in Brazil went 
O up 100 per cent last week,” laments PY7AKW. con
cerning QSLs for the current St. Peter & Paul swing of 
PY0s DX and SP. “Last year only 35 per cent of 
all stations worked requested our cards. We're hoping 
for 100 per cent this time.” For direct reply they'll 
need four IRCs with each petition from North America, 
six from Asia, Europe and Oceania. Other QSLs exeutu- 
.■illv will be answered bv the bureaus route . ........... ....
W4NJF, QSL tender for VP8KE (ex-VS9ABL). calls 
attention to his new QTH a» listed among the ad
dresses to follow Regarding the QSL handler
for VP8s FL JH and JI, AAMJUK comments: ‘T sent 
Mr. Chilvers a self-addressed envelope with two IRCs, 
and I suggest that others follow this procedure.” 
Carter also learns that OM Chilvers will attend to 
QSLing for one Le» Graves, due for a fresh VP8 tag 
<>n Signy island G. Watts’s DX News-Sheet
emphasizes that W4QV.T does not confirm CEGZI/mm 
QSOs. Ed’s been stuck with this misidentification since 
he performed as QSL rep lor the land-based CEOZI 
in October of ’63 .... .... . .... West Coast DX Bulletin 
understands that. PY4KB mav be of assistance toward 
QSLs for last April's PY0BLR Trindade thing.

HEREABOUTS—“DLSRK became mKv QSL manager 
for Europe, Africa, Asia and. Oceania starting Sep

tember 19, 1968,” advises TG9RN, “I will personally 
handle all W/K/VE QSLing through P.O. Box 892, 
Guatemala City, in response to s.a.e. with two IRCs 
for airmail reply.” .......    _ VO1AW writes, "I’m not
particularly interested in collecting QSLs for my opera
tion as VE0MD. seeing as it’s maritime mobile, but 
1 will answer all cards received.” . _ VE7BAF,
after QSOing a 6L6, Cray and Lombok isles, considers 
himself well on the way to DXCC-BL . A
lucid dissemination by WB6OLR of ARRL’s Sixth call 
area bureau branch, directed to Sixes but of interest 
to all: “Each month San Diego DX Chib receives 
over 50,009 DX QSLs for forwarding to California 
hams, but not, all claim their cards. In accordance with 
ARRL policy all held unclaimed for one year are 
destroyed. Although over 15,000 are discarded each 
month the number on hand always remains in excess 
of 100,000. While some top DXers are prime offenders, 
the worst is the casual DXpf who works a DX station 
now and then but doesn’t keep an envelope on file 
in the QSL Bureau. The ARRL Bureau is operated 
for all amateurs, not, .¡ust League members. To receive 
vour cards all that is necessary is to send a self
addressed stamped envelope (5" by 7" manila preferred) 
with your call iu the upper left-hand corner, Each 
month your cards will be mailed to you. Send several 
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envelopes at a time, and don’t be afraid to attach 
extra stamps with paper clips as any unused postage 
will be returned.” ................. HA5KDQ, HI7JPM,
11ZM0. PYs 1DCG 2DFR. THAL, VP2AZ, ZD8Z, 
W2MES, K3EST and WB6HGH are “QSLers of the 
Month” mentioned in mail from W9TCU, WAs 2CKU 
2HIU and 8PVN as significantly snappy replirrs 

‘Elp! W4LXA could use tips toward con
firming old QSOs with AP5HQ, CE0AE. EA9E0. UH8s 
CS DC, UO5s A A AN, UR2KAD and 9X5FS. WA5PPZ 
will settle for scoop on HL9TF and PY0AO ..... ........... 
WA1HXU and WN2EKS offer their services as QSL 
agents for overseas DX ops overburdened in the records 
department.

OCEANIA—WA5OFT, Arkansas DX Association sec
retary, pleads. *‘Our client VS5TJ is so very active 

on 20-meter single-sideband that s.a.s.e. is a must with 
every QSL request to keep us from going broke.” But 
verily, for direct reply, unless specifically waived, self- 
addressed stamped envelopes (self-addressed envelopes 
with International Reply Coupons when appropriate) 
should be included in mailings tn QSL managers. This 
Is no more than proper when seeking postal response 
from anybody, for that matter “As of
September 1, 1968, I handle QSLs for DIHUP,” con
firms WB6GF J . - --------- Now try these out for sighs, 
but remember that each specification is necessarily 
neither “officiar’, complete nor accurate. . . .

A2CAH, C. Ewels, P.O. Box 17. Gaberones. Botswana
A2CAQ, A, Edwards, P.O. Box 45, Francistown, Bots-

wana
BV2A (via WB2UKP: see text)
CE3AEV, Box 13130, Santiago, Chile
CM2DC, Box 6996, Havana. Cuba
OL4RY/LX (via DL4-DL5 bureau)
DU1UP (via WB6GFJ: ^ee text)
FK8BM, P.O. Box 423, Noumea. New Caledonia 
FL8AO, R. Rabaud. B.P. 91. Djibouti, T.F.A.I.
FR7ZL/t, Guy P. de la Rhodiere. 7 erne. KM. Saint- 

Francois, St. Denis. Reunion Island
HC1DG, Box 2937 Quito. Ecuador
HK0BMD, Box 18. San Andres Is., Colombia
HS3AL (non-W/K/VE/VOs via W3KT) 
I1AV/M1 (via I1LCK; see text) 
JA1IVV < via W3HNK; see text )
K5FKT/KP4, Rav Mntc. P.O. Box 279. APO, New 

York. N.Y., 09845
KP4DED. E. McDaniel, 102 Harrison Dr., APO, New 

York, N.Y., 09845
MP4BGX, R. Gregory, 3 ACC, Hamala, BFPO 63, 

England
OD5FM, P.O. Box 1824. Beirut. Lebanon
OM1MP (see text)
SK3AH. Box 83, S-871 01. Harnosand. Sweden 
SK3AK, Box 72, S-831 00, Ostersund. Sweden 
SM3CZS, C. Nylander, Box 3022, Sundsvall, Sweden 
SP5CK, E. liawdzynski, Chopina 74/8. Pruszkow, Po

land
VE0NH, HMCS St. Croix ARC, CFPO 5075, Victoria, 

R.C.. Canada
VP2GAR, Box 201. St. Georges. Grenada
VP8s FL JG JH JI, c/o E. Chilvers, 1 Grove Rd., 

Lvdnev. Glos., England
VP8JR, c/o Radio Club uf Montevideo, P.O, Box 37, 

Montevideo, Uruguay
VP8KD (via K2JXY or G3LDA)
VP8KE, via G. Mibus, W4NJF, 1416 Rutland Dr., 

Virginia Beach, Va.. 23454
W4UDF/AP2 (via WA9KMD)
WA4MMO/KP4 (via K5FKT/KP4) 
ex-WP4DAJ ( to KP4DED)
XW8BP (via K6HPZ; see text)
YV2LL, Box 275. San Cristobal, Venezuela
YV7EM, Box 83. PorJnmar, Isla de Margarita, Vene

zuela
ex-ZD7GO. G. Owen, Plot 40. off Bradden Rd., Greens

Norton. Toweester, Northants.. England
ZD8DG, c/o BBC, Ascension Island
ZS3D (via K4RTA; see text)
4J0AH« CRC. Box S8N, Moscow, U.S.S.R.
4U0TIC. P.O. Box 275-FER. Turin. Italy
5A2TS, Box 2219. Tripoli. Libya
5R8BP/P, B.P. 437. Tananarive. Madagascar
8R1J, Box 557, Georgetown. Guyana
8R1T, Box 25. Georgetown. Guvana
ex-9G!KT, E. Ringle. W7KTL. W. 4324 Janice Av.,

Snokane. Wash.. 99208
9M8APC, SSG B. Nielsen, HHC. 199th Tnf. Bde, (sep 

LT), APO San. Francisco, Calif, 96279
9O5HT, Box 7700, Kinshasa. R.C. (or via DL9WB)
9V1OP, 113H Hilltops, 
CE0ZI/mm (see text) 
CO1FÀ (via XE1AE)
CR9AK (see text )
CT3AS (via RSGB)

Cairnhill Circle, Singapore 9
EA0AH (see text)
F0JP Cto DL8FR) 
EP0DM (via VE3FEC) 
FP0MD (to VO1FB)

GC5AJE (to K8CFU)
IP1DK (to IT1ZGY)
LP1IJ (via ARI)
IP1VRS (via ARD
K1DWQ/LX (to K1DWQ) 
KG6ARQ (via WA8DBD 
OM3BG (see text) 
PJ0MM (via W2GHK) 
PY0APS (to PY7APS) 
PY0ARM (to PY7ARM) 
PY0DX (via PY7ACQ) 
PY0SP (via PY7AOA)

TF2WLC (to WA4PFD) 
TG9RN (see text) 
TL8GL (via VE2DCY) 
UP2KBC (see text) 
VP1GB (via WA9UES) 
VP2KL (via WB6GFJ) 
VR2FR (via VE6AO) 
VS9MB (via G3KDB) 
W8IMZ LX (to W8IMZ) 
XE0GEN (to W6GEN) 
YA8MH (to DL8MH) 
5W1AE (via VE0AO)

Contributors of the preceding include Ws 2VOZ 4JUK 
4NJF 6GEN 81BX, Ks 1RTA SFKT 6HPZ 8RZD 
WAs ID J G 1FHU 2CKU 5PPZ 9UES, WB4ABC, DL4- 
FS, SM3CZS, Canadian DX Association Long Skip 
(VE3HJ), Columbus Amateur Radio Association 
CARMcope (W8ZCQ), DARC’s DX-MB (DL3RK), 
DX News-Sheet (G. Watts, 62 Belmore Rd., Norwich, 
Nor.72.T.,England), Far East Auxiliary Radio League 
(M) News (KA2LL), Florida DX Club DX Report 
(W4BRB), International Short Wave League Monitor 
(A. Miller, 62 Warward Ln., Selly Oak, Birmingham 
20, England), Japan DX Radio Club Bulletin (JA1DM), 
Long Island DX Association DX Bulletin (W2GKZ), 
Newark News Radio Club Bulletin (L. Waite, 39 Han
num St., Ballston Spa, N.Y., 12020), North Eastern 
DX Association DX Bulletin (K1IMP), Northern Cali
fornia DX Club DXer (Box 608. Menlo Park, Calif., 
94.025), Southern California DX Club Bulletin (WA6- 
GLD). Utah DX Association Bulletin (W7LEB). VE
RON’s DXpress (PA0s FX LOU TO VDV WWP) and 
West Coast DX Bulletin (WA6AUD). Is it your turn 
to feed the kitty?

Whence
Asia—-VS6DR advises hr will go back to CROAK 

for more Macao operation early this month,” 
warns WA5OFT in lines to W1CW Many ca

sual W/K DXers remain unaware that Thailand still 
is included on the International Telecommunications 
Union (hence Federal Communications Commission) 
Ban List as periodically explained and updated in 
“Happenings of the Month” elsewhere in QST, HS3AL 
(W9SZR. ex-HI8XAL) writes ARRL’s W1YYM, “One 
of the local HS3s has 27 United States worked, thirteen 
confirmed. My own gear should arrive soon. No c.w. is
allowed here.” “AP2AD, back on after an ill
ness. plans to be quite active on s.s.b,.” cheers WA1- 
DJG _________ WB2UKP comments, “BV2A*s Jim and
Tim operate c.w. on 10 and 20 meters at present. Their 
200 watts. 3-eleme.nt vagi and SP-600 are often avail
able Sundays near 14,030 kHz. at 1100-1500 GMT.” 
,    New or renewed Far East Auxiliary Radio 
League memberships are claimed bv KAs 1MI (WA3- 
HDM). 2IJ (KH6IJ), 2JC CK9JFV), 2KS (K4KCS), 
2LS (W5YOJ-K7EMA), W6VOM and K3FUR. FEARL’s 
gala ’68 field day was paced l>y KA2UZ’s fat score, 
followed in order bv KAs 2KS 9MF 2LS 2HC 2YP 
21J and 2USF.

AFRICA—Reunion’s Dr. J. Mulhen tells W1CW of the
ARRL DXCC Desk. "FR7ZL/t operated on Tromdin 

island in January. April, June 20-21 and in October of 
this year. He will further operate until about December 
26th. The program of DX emissions in 1969 may include 
Tromdin, Juan de Nova and Europa islands.” 

Contacts with throe Bulawayo ZEs during 
November, according to ZE1JE, may qualify you for 
the city’s 75th Anniversary Award. For details on BAA 
write Matabpldand Branch, Radio Society of Rhodesia, 
P.O. Box 1372, Bulawayo . _____ WA1DJG has a
letter from EA0AH expressing gratitude to all DXdom 
for so many enjoyable QSOs. and regret for his nn- 
familiarity with English. Don’t mention it. Jose 

Now via the clubs press: When you hear 
ST2SA on sideband it may well be visiting firemen 
from ET3s REL and/or USA. . . . VQ8CC assisted 
heroic young solo circumnavigator Robin Graham and 
24-ft. Dov^e (see October’s National Geographic Maga
zine) with vital repairs. That remarkable kid should 
be a ham I

(Continued on page ISD

Czechoslovakia has been all too prominent in the news 
of late, so a photographic salute to Czech hamdom is 
hardly amiss. Clockwise beginning top left: OKs 2PBM 
1Z. 3HM 2WL 2BKH ICG UM and IMP. (Photos via 

Ws 1 IKE 4PNK 9SKR, Ks 2RYK 3CU1, WB2BC1)

94 QST for





CONDUCTED BY LOUISE RAMSEY MOREAU,* WB6BBO

Adopted YLs
Progress has its unfortunate phases. Often in 

our attempt to make everything as perfect as 
possible our zeal to improve eliminates something 
that we valued, and because of the progressive 
move we cannot change it. About a dozen years 
ago YLRL ran into this problem when the Con
stitution and By Laws were revised. Just as 
everyone was congratulating themselves on an 
excellent job it flared up — what about the DX

Martha Edwards, W6QYL, back on the air after two years 
of enforced silence on the island of Cyprus.

members'? Perhaps that sounds like a very 
simple thing that is as easily solved as making 
out a cheek, but it wasn't. Up to this time 
YLRL had absorbed DX memberships because 
in a number of countries the red tape surrounding 
sending money out of the country was quite in
volved, and in some places it wasn’t permitted 
at all. So suddenly YLs who had been members 
were no longer a part of the club, and short of 
much entanglement in all the “slings and arrows ” 
of international fees, YLRL was about to become 
strictly a group of W and VE gals.

In the fail of 1957, Arlie Hager, W4HLF, 
YLRL Foreign Correspondent (now we call this 
position International Membership Correspon
dent) wrote au open letter to the membership in 
the November-December 1957 issue of Harmon-

*Y'L Editor, QST, Please send all news notes to 
WBGBBO’s home address; 1036 East Boston St., Alta
dena, Calif. 91001. 

ics. In it she suggested a plan whereby the over
seas women could still be YLRL members with
out all the tie-ups. Arlie asked, why couldn’t the 
different clubs affiliated with the parent organiza
tion, and if they choose, the individual members, 
adopt one or more of the DX-YLs as associate 
members'? Under this plan all that was needed 
was for the gals, or the clubs, to indicate their 
interest in sponsoring a membership and one 
would be chosen from the waiting list. Harmonics 
announced that there would be a column devoted 
to the activities of the many overseas gals be
ginning with the next issue.

The plan was au immediate success: by the 
middle of 1958 the news from the DX members 
had developed into several pages in Harmonics, 
and there was a waiting list of people who wanted 
YLs to adopt under the program. Now, ten years 
later, there are 47 DX members from 20 different 
countries on all continents who are sponsored 
by WAYLARC, WRONE, BAYLARC, YLRC/ 
LA, NYCYLRL, Floridoras, Portland Roses, 
and Alaska Lassies, as well as several of the very 
active YL nets, and individual members of 
YLRL.

True, not every woman with a DX call is an 
adoptee, a number of them are wives of service
men stationed overseas and are operating with a 
call from the country where they are living.

This plan is available to all affiliated Y LRL 
clubs, or nets, or the membership. To adopt a 
YL all that is necessary is to write the YLRL 
International Membership Correspondent, Verda 
Siebenthaler, K7UBC, 905 Hastings Avenue, 
Coeur d'Alene, Idaho, zip 83814, and indicate 
interest in the project. Once the DX gal is as
signed that is all there is to it. Dues for DX mem
bers are $3.50 a year.

When this plan was first proposed by W4HLF, 
she mentioned, “in a small way we will be help
ing with international relations.” That was in 
1957, now, eleven years later, this very popular 
activity of YLRL might easily be considered to 
be their contribution to the present “People-to- 
People” program of ARRL, for this has been the 
YLRL program of mutual assistance in a YL to 
YLplan. Wordsworth once wrote of, “thoselittle, 
nameless, unremembered acts . . .” and pos
sibly we might catalogue our help to amateur 
activities in other countries in just those words.

That’s Radio!
Who says that the activity in message handling is 

dull and uninteresting?
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So you put your brand new birthday gift trans
ceiver on the air, and settle down on your MARS 
schedules, and receive several messages that you 
can easily deliver. The nets secure, and you log 
out and telephone the addressees and, as is always 
the case with traffic from overseas personnel, the 
messages are received with grateful thanks from the 
families. The last one was particularly welcome 
because the family hadn’t heard from this service
man for almost four months and they were certain 
that he was missing or raptured, so that “ARL 3” 
that you translate to them as, “Am perfectly all 
right. Don’t worry.” really makes their day. 
The message the family gives you to relay back is 
warm and reassuring, and the sort every traffic 
operator loves to send overseas. The day has been 
routine, you complete servicing your traffic and are 
filing it when the telephone rings. A voice says, 
“this is the Marine Corps Recruiting Sergant 
did you just telephone a message to this particular 
family?” So you say, “why yes, I am an Amateur 
Radio Operator and a member of the Military 
Affiliate Kadio System.” The Sergant laughs, 
“ We had to be sure,” he tells you. “The family just 
reported it to us thinking that you might be a spy! ”

Tall tale? Not at all. It happened to Madge 
Mason, WA6LWE/N0RAG. Seems that the service
man hadn’t written his family tor so long, and they 
could get no information about him, that they 
assumed that he had been captured. The wording 
of the message text was the sort of thing that they 
had heard was the type that was used to let families 
know about it through some sort of “spy” group. 
So that despite their relief at knowing he was safe 
and well, they decided it should be reported to 
military authorities j ust in case there was something 
clandestine about, it.

Madge explained the MARS set up, and her own 
status in Navy MARS to the Marine so that he 
could use it in explanation to the family, and 
let them know that the message was part of the 
public service performed by amateur radio.

1969 YL-OM Contest
Eligibility: All OM, YL, and XYL operators through
out the world are invited to participate.
Operation: All bands may be used. Crossband opera
tion is not permitted. Net contacts do not count. 
Exchange: QSO number, RS or RST report, ARRL

Remember how everyone drooled over the Mustang 
In Denver? Here is the proud owner receiving the keys. 
Left to right: Karl Ramstetter, WA0HJZ; Elaine High, 
W0HEM, President Colorado YLs, presenting the keys; 
Dale Rogers, WA8PKQ, the fortunate owner; Marge Balk, 
WA0ECG, Convention treasurer; Betty Lindsay, WA0EXX 

Convention Chairman.

WA6LWE/N0RAG, Madge Mason, newly appointed 
Editor of YLRL Harmonics.

1969 YL-OM Contest
phone 
Start: 
End:
C.W..
Start:
End:

Saturday, February 22, 1969 1800 GMT
Sunday, February 23, 1969 1800 GMT

Saturday, March 8, 1969 1800 GMT
Sunday, March 9, 1969 1800 GMT 

section or country. Entries in log should show band 
worked at time of contact, time, date, transmitter 
and power. (ARRL section list is available in. any 
issue of QST, page 6. Or send s.a.s.e. to the YLRL 
vice president.)
Scoring: A. Phone and c.w. contacts will be scored 
as separate contests. Submit separate logs. B. One 
point is earned for each station worked, YL to 
OM or OM to YL. A station may be contacted no 
more than once in each contest for credit. C. 
Searing: Multiply the number of QSOs by the 
number of different ARRL sections and/or countries 
worked. D. Contestants running 150 watts input or 
less, at all times may multiply the results of (C) by 
1.25 (low power multiplier.) E. S.s,b. contestants 
running 300 watts p.e.p. or less at all times may 
multiply the results of (C) by 1.25 dow power 
multiplier.)
Logs: Copies of all phone and c.w. logs showing 
claimed scores, and signed by the operator must 
be postmarked no later than March 24, 1969. and 
received by the contest manager no later than April 
12, 1969, or they will be disqualified. Please remem
ber to file separate logs for each section of the 
contest. Send copies of logs to;

Ebba Kristjansson, VE5DZ 
Colonsay, Box 71 
Saskatchewan, Canada

Awards: 1st Place Phone: YL — Cup. OM — Cup. 
1st Place c.w.: YL —- Cup. OM — Cup. The winner 
of the phone cup is also eligible for the c.w. cup. 
Certificates will be awarded to the high place 
phone and c.w. winners in each ARRL district and 
country. No logs will be returned. Be sure the copy 
of your log is legible. Please note postmark deadline 
must be no later than March 24, 1969.

December 1968 97



CONDUCTED BY BILL SMITH.* WB4HIP

1968 Retrospect, 
Prospectus 1969

1 QAR year is rapidly ending, and I am sorry. 
" This has been a good v.h.f. year.
There have been outstanding accomplishments 
and no one can complain about DX conditions 
on the three most popular bauds, 50, 144 and 
432 MHz.

It began New Year’s day with 50-MHz. 
F-layer DX from the Atlantic Seaboard and the 
Caribbean to Hawaii. Six meters continued DX 
thrills throughout the year. DX of one kind or 
another was reported during every month and 
the E-layer produced numerous multiple-hop 
contacts, several approaching 4,000 miles. Even 
though the apparent peak of Cycle 20 occurred 
in mid-summer, high solar activity provided 
intercontinental 50-MHz. DX through fall and 
winter months. The next three to four months 
may be the best those of us now alive will ever 
experience!

Two-meter fans encountered Es June 20th 
and 21st, the likes of which had never before 
been heard. It was not just a high-power sport, 
even the twoer and f.m. clans found thousand
mile contacts gracing their log pages.

Tropo showed its DX ability in early October 
with 1,400-mile plus contacts between Texas 
and New England. These contacts, reported 
later in this column, are surpassed only by the 
1957 span from Hawaii to California.

Meteor scatter buffs likewise were rewarded for 
their 1968 efforts. W3KWH keyed with nearlv 
40 states while K1HTV, K4GL, W0DRL and 
others were in the 30-phts class. During the 
August Perseids W0DRL worked sixteen stations. 
While predictable showers accounted for ex
pected contacts, random meteors made daily 
schedules interesting. The education that random 
SOO-mile or more meteor scatter contacts are 
possible is gaining momentum — and fast! 
Moonbouncers were not to be denied in 1968. 
VK3ATN worked K0IJN in February, and in 
September, KOMYC contacted SM7BAE.

The long-dormant 220-MHz. band was ex
plored by meteor-scatter addicts. During the 
Perseids, W6WSQ and W0EYE made the first 
reported 220 m.s. contact, closely followed bv 
K2CBA and K4IXC.

Many two-meter men are short on new states 
to work, but 432 offers virgin spectrum. Early 
October tropo showed this band’s DX potential.

* Send reports and correspondence to Bill Smith 
WB4HIP, ARRL. 225 Main St., Newington, Conn. 00111.

A cross-section of active v.h.f. men was present during 
the Central States V.h.f. Conference in Missouri, including 

(I. to r.) VE3BPR, W4FJ, W2AZL and K7NII.

W0DRL and K4QIF covered 1,065 miles, a 
distance bettered only by the over-water path 
between Texas and Florida in 1965.

W4FJ managed 17 states in 7 call areas during 
1968, nearly tieing W5RCI, who pushed his 
states total to 19, tops in the standings. Depend
ing upon geographical location, 300 to 400-mile 
contacts are almost commonplace, as t he result 
of improved equipment and operating practices.

And to demonstrate how lightning will 
propagate 432 signals, W5RCI exchanged re
ports wit.hW0DRL.

The moon tasted more 1296 r.f. in 1968. The 
Crawford Hill V.h.f. Club, W2NFA, organized 
April and October tests contacting G3LTF, 
HB9RG, K6HCP and WB6I0M.

We had no sooner reported the 2300 MHz. 
record captured by 1IB9RG and DJ4AU when 
K1DRB and W2BVU returned the honors 
to this side of the pond. The previous record 
was 5 .years old. W7CAF aud WA7EDI bettered 
the above 40,000 MHz. record set in 1967. Their 
contact made the distance slightly better than 
two-thirds mile.

Singling out specific operators is not easy. 
I will surely miss several, as there are those 
working quietly, seldom heard from or about. 
Forgive me if I err, but these come to mind in 
addition to those already noted: CE3QG, 
LU3DCA, LU3EX, OA4G, KL7FNL, KV4FU, 
VE3EZC, VE7BQH, W2IMU, W50RH, 
K5WXZ, K6RNQ, WA9D0T and WA9HUV. 
And a special salute to W0DRL. He is to be espe
cially cited for outstanding accomplishments 
on 144 and 432. Kansas could be barren territory 
for a v.h.f. man with less than Al’s prowess!
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Yes, 1968 was a good year, but what about 
I9G9?

Surely there will be intercontinental DX on 50 
MHz. Our knowledge of t.e. will benefit from 
work being done by our South American col
leagues and KV4FU and others on this conti
nent. W2BOC's more than 30-year study of 50 
MHz. propagation will progress. I hope Kiel has 
time to publish some of his findings.

Leading 144-MHz. state-seekers have worked 
most of what they can on tropo and meteors. 
The likes of K0MQS will turn towards the moon 
as the path to new states. And random meteors 
will continue to receive considerable attention.

But 1 am cautious lest we devote too much 
effort refining already well-known properties of 
our two most populated and therefore explored 
v.h.f. bands. Would it. not be better if we were to 
turn more attention towards 220, 432 and higher? 
How about meteors at 220? For those believing 
220 tropo propagation too similar to 144, there 
is 432 to further exploit. Is m.s. possible at. this 
frequency? In 1968 we found tropospheric 
conditions even better than we had thought. 
Just how good is 432 tropo?

I strongly suspect the more important con
tributions in 1969 will be made on 432 and 1296. 
Moonbounce records will be made and broken 
bv W2NFA, K4QIF, K6HCP, K6MYG, 
VK3ATN and W1FZJ/KP4. And 1 doubt, the 
12-year old 3300-MHz. record will survive 1969.

Regardless of specific interests, and it is the 
wide range of interests that makes v.h.f. so 
attractive, random operating, without the benefit 
of schedules, is to be encouraged. It would be to 
everyone’s advantage to restore the every-night 
activity of three to five years ago.

There are several reasons for the demise of 
random activity: MARS programs for one, al
though MARS recognizes it has drained popula
tion from the amateur bands and now encourages 
members to handle non-MARS traffic in the 
ham bands. F.m. has taken its toll inasmuch as 
several thousand of us now seem content with a 
handful of fixed frequencies. Even though the 
ready presence of emergency communication is 
worthwhile, we must strike a balance. Many 
long-time v.h.f. men have all but worked their 
favorite bands dry, and so may not be on t.he 
air except when rare DX opportunities arise. 
But activity is important, because this is how 
the bands are explored.

The record-setting October tropo is the perfect 
example. Only a trained meterologist would have 
suspected something unusual was afoot. The 
usual signs we wait for before turning on the rig 
were not present. More of us could have taken, 
advantage of the conditions had we. been on the 
air. And then some of those who were on, weren’t 
tuning. Had it not been for the telephone, some 
of the best. DX would have surely been missed. 
And there is the c.hap who wrote complaining 
he missed ZF1DT because 1 didn’t publicize 
the operation in advance. If I had, he said, he 
would have listened for me! What kind of com
munication is this?

In closing 1968, thanks to those who hid my 
desk under more than 2,000 pieces of mail this 
year. I regret not being able lo acknowledge each, 
but I do believe we answered those asking 
specific questions. Even though it wasn't pos
sible to use each report, be certain each was 
read and evaluated. A balanced column 13 the 
objective. If I fall short, tell me.

Best wishes to you_and yours in ’69.

Address Change
Your writer has moved to a permanent location. 

For those who wish to write me directly, the address 
is 850 N.E. 141st Street, North Miami, Florida 
33161, or correspondence may be sent, directly to 
Headquarters for forwarding by V.H.F. Editor, 
W1HDQ. The column deadline is the 22nd of the 
second month preceding publication; information 
reaching me by mid-December will appear in the 
February issue. There is a fudge-factor involved, 
but to insure publication without delay, corre
spondence near deadline should be mailed directly 
to me. Especially newsworthy items have appeared 
in print as quickly as three weeks, but publication 
costs rise when pages have to be reset to accomplish 
this sort of thing.

Also, I have a locally unlisted telephone. If you 
wish to call, the number is (305) 754-7510.

OVS and Operating News
50-MHz. DX news is breaking so fast that the 

printed media can not keep pace, but here are high
lights. The South America to Hawaii path opened 
September 3(1, 0115 GMT, when KH6EQF worked 
LU3EX and CX7AG. Many similar contacts have 
since been reported and that path continues active. 
On October 5th, ZS3E, Southwest Africa, worked 
ZB2BC and ZB2BO, Gibraltar, for the first Cycle 
20 Africa to Europe contacts. October 12th was 
excellent in many areas of the world. KX6FX, in 
the Marshall Islands, worked two Japanese stations, 
KH6NS worked California, KH6EQF worked 
CX7AG, and ZE1AN, Rhodesia, worked Gibraltar!

Another Cycle 20 first was made on the 13th 
when ZS3E answered a KV4FU CQ. The Africa-to-

Rlch Zwirko, KI HTV, is Connecticut's most active 2-meter 
DX man. He has been responsible for a good many 

"first Connecticut" contacts.
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One of Florida's strongest 50 MHz. signals comes from 
W4GDS, Bob Silwanicz, at Pompano Beach.

North-America contact was made at 1534 GMT. 
Last month’s reported ’contacts” with W2PV and 
W2JKI on September 28th are denied by ZS3E. 
and the work now appears to be the result of a 
hoax, or mistaken identity.

October 15 and 1G conditions were also excellent 
between Hawaii aud South America. KII6BZF 
worked OA4C, and KH6EQF, in addition to South 
Americans, worked 4A3P in Mexico City. 'That 
special call was issued to XE1GE for the Olympics. 
Also on the 15th, KH6EQF worked KXGFX, aud 
on the 17th, KXGFX had a s.s.b. (tontact with 
JA2HMO. Japan, at 0500 GMT.

ZS3E, provider of many African contacts during 
Cycle 19. runs 120 watts, s.s.b. and c.w., to a 6- 
element Vagi. ZS3B is also active in Southwest 
Africa. Tn addition to ZE1AN, there is a Rhodesian 
beacon. ZE1AZC is on 50.046, f.s.k. Reports go to 
ZE1AN. ZK1AA is active on Cook Island, but is 
restricted to above 51 MHz. His frequency is 51.022 
aud he worked KH6EQA September 26th. ZK1AA 
has also been heard in California. His transmitter 
was apparently furnished by WB6KAP. Australian 
VK2BKL reports numerous TE openings between 
he and Japan.

LU9MA. who suffers TVI problems, reports see
ing television channel 2 (48.25 MHz. video, 53.75 
MHz. audio) from Ghana, Africa, October 6, 14 
and 15! KV4FU has some observations about TE 
propagated television signals. Bob says the flutter, 
common to TE, is not caused by multipath recep
tion, but due to rapidly changing m.u.f. The recep
tion is pulse-like. In one second you can see the 
m.u.f. pulse from below 54 to above 60 MHz., and 
hack again. Sometimes the pulse is slow enough so 
that the video information begins tracing between 
54 and 55 MHz., moving up in frequency and trac
ing a picture as it goes. The effect is similar to fac
simile. Bob is gathering much valuable TE data 
from bis favorable Virgin Island location.

KL7GLL will be active for sometime to come. 
Gene writes that he has been appointed Director of 
Fishery and Forestry Programs at Sheldon Jackson 
College in Sitka. And wouldn’t you know it? His 
Yagi is atop a 70-foot Sitka spruce!

Thanks K7DTII/KIT6 and KHGGHC, the op
erators of KH6EQA/EQF, KHGBZF, KV4FU, 
LU3DCA and LU9MÀ for their much appreciated 
DX reports.

144-MHz. DXers found October tropo conditions 
the best experienced in many years. K1HTV says 

two large inversions, one at 4500 feet and the other 
at 8000 feet, and airmass boundaries associated with 
a large, slow-moving high-pressure area were respon
sible for the record-setting October 7-8 -sessions. 
The best- DX reported was on the 7th between 
K1RJH, Groton, Connecticut, and K5WXZ, 
Garland, Texas, a distance of 1450 miles! Another 
fine piece of DX was the 1301-mile contact between 
K1HTV and W1VTU, Connecticut, and W5HFV 
in Oklahoma. W5ML, Vivian, Louisiana, worked 
24 stations in 12 states and Canada. K5WXZ made 
20 contacts in 8 state.-,, including nine Ohio QSOs! 
W3HB, Maryland, worked four stations iu the 
midwest, one of which was a new state. KOMQS, 
Iowa, was Brownie’s number 20. From Ohio, 
W8AXR worked three new states, Texas, Oklahoma 
and Mississippi.

Conditions were nearly as good on the Sth. 
K2HLA on Long Island worked W9PBP in Chicago 
and K0MQS. W3TFA, Maryland, also worked 
K0MQS. W5UKQ. at Baton Rouge, managed 
contacts with 23 stations iu 7 states.

The 9th was quiet, but 2 meters opened again on 
the 10th over north-south paths. K5WXZ worked 
K0MQS and W0BFB, both Iowa, W0NXF and 
W0EMS, both Nebraska and Kansas W0DRL and 
W0EKZ. W0NXF worked his 42nd state, W5RCI 
in Mississippi. W5GVE in Waco, Texas, and others 
are chuckling that W5ORH was in Mexico and 
missed all the tropo. It may be something of an 
inside joke, but we understand a collection is being 
taken to send the Cowboy back to Mexico during 
the January contest.

The figures after each call refer to states, call areas 
and mileage of best DX. Revised May, 1968.

2-METER STANDINGS
| W1JSM....35 8 1400 W5HFV, .. 27 10 1285
$ KIABR. . . .34 8 1478 K5TQP.... .27 7 1254

W1AZK....34 8 1412 W5MCC... 23 8 1430
K1WHT....31 1300 K5PTK. . . . 17 5 1330
K1HTV....29 w 1301
K1WHB....29 8 1300 W6GD0... . 17 4 1326
K1UGQ. . . .29 8 1280 W6WSQ .. . 16 4 1390

1 KlHTV. . . .29 1301 W6NLZ. .. . 12 5 2540
! K1BKK....26 7 1275 K6HMS. . . 11 4 1258

W1HDQ....24 1040 K6J YO.... .11 4 1240
K1MTJ. . . .20 7 1225
KIJ1X......... 18 6 800 W7J RG. . . .27 6 1320
K1RJH........17 — 1 450 K7?4II.. ., 24 5 1290
W2NLY. . . .37 K 1390 K7ICW. . . .16 4 1246
W2CXY... .37
W2ORI........37
W2BLV. . . .36
W2AZL. . - .35
K2HLA. . . .34
WA2FGK.. .33

8

8
8

1360
1320
1150
1380
1300
1340

W8PT..... 
W8IDU . . . 
wsnu.... 
KXZES. . . 
WA8VHG.

. 11 

.27 

.24

.13

9
8
8 
.8
6

1260 
1150 
1000
675 
465

K2RTH. .. .31 
W2CR8- . . ,26 
K2YCO. . . .20 
WB2FXB.. .20

8
7
6

1215
1270
750
015

K9SGD. .
WA9DOT.
K911IF. . .

.42 

.41 

.41

9
9
9

1300
1303 
1150

K2DNR. ... 19 6 1010 K9AAJ, . .
W9AAG. .
W9YYF. .

.40 9 1200
WA2PAÍVV. .19 6 1000 *32

9
8

1200 
1U50

W3RUE , , .36 8 uno
W3KWH. • .33 1335 W0BFB. . .45 10 1350
W3GKP, . . ,32 x 1 108 K0MQS. .

W0NXF,.
.43 10 1590

W3BDP . . .23 y 11 OU 42 10 1590
K3CFA ....22 i 950 W0DQY. . 41 9 1300
K3OBU. , - .21 930 WOLFE.. 38 9 1040
W3HB.......... 20 8 1.310 W0EYE , .35 9 1380
W3LHF. ... 19 6 700

1342
W0ENC.. .33 9 1334

W3TFA. . . .17 4 W0DRL.. .25 9 1295
W4HJQ. . . .39 9 1150 W0LCN.. .23 6 1000
W4WNU. . .38
W4HHK... .38
K41XU--...38
K4EJQ.........37

9
9
8

1350 
1280 
1403
1125

F«DO . . .
KH6UK. .
0HINL. .

. . 1
Ui

1
i

5100
2540
5850

W4CKB. .. .34 V 1325 VEIAUC. «500W4FJ............34 8 1150
K4QIF.........33
W4VHH.. . 33 8

1226
1100

VE2HW.. 
VE2BGJ.,

. 11 
...9

5
4

800
600

K4GL............31 8 VE2UFO. . .9 4 600
W4AWS. ...29 8 1350 VE3EZC..

VE3A1B..
.33 
29 8

1283
1340

W5TJGO.. • .42 10 1398 VE3EVW. 8 1100
W5RCI.....42 0 1289 VE3A8O , .21 y 850
K5WXZ. .. .36 10 1450 VE7BQH. . .3 1248
W5AJG. . . .33 9 1360
W5PKQ... .29 8 1150 VK3ATN. . . 3 3 10417
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220-and 420-MHz. STANDINGS
) MHz. W3RUE., . 585

W1HDQ.. .. 13 2 150 W3UJG.. . ..9 4 400
K1JIX. .. .,11 4 600 K3ITTV,... . .9 4 310
K1BFA... . . 8 225

W4FJ......... . 17 940
K2CBA. . . .17 a 1090 K4QIF,. .. .14 6 1065
W2SELL . ..12 325 K4EJQ.. . . .12 550
K2RTH., . .11 .. 300 K4NTD .. . .8 X35
W2CRS. . . . X 3 200 W4VHH... . .4 — 450
K2DNR. .

W3UJG. .
,.. 7 175

460
W5RCT..., . 19 6 X«0. .14 W5OBH... .11 700

W3RUE,. . , 10 5 480 W5AJG.,. 1010
K3ITJV.. . . .10 •1 310 W5r.TKQ... . .6 590
KliXC... .. .3 2 1090 W5AWK. . 2 222

W5RCT... ...9 4 700 WfiDQJ. . . . .4 2 360
W5A.JG. . , . .3 2 1050 K7ICW.. . . .4 225
W6WSQ.. 825 W7JRG... *. 420
K7ICW. . . . .4 250

W8PT.-,.. .13 715W8PT.... . .11 6 660 KXDEO. . . .12 6 450
W0EYE. . 2 825 K8REG. . .

VV8HQ1 , . .
. 12
. 10 6

625
425

VE3AIB.. 450 W8HVX... . .9 6 465. . .« W8MNT. . . 9 6 465
W8EWF... 4 150
WA8VHG.. . .6 4 290

W1QVF. . . . 10 5 400
K1BFA... . .10 1 470 WA9H1TV.. .15 «7
Kl.llX.. . .,10 4 3X6 W9AAG. . . .12 4 600

425SV 1HDQ.. ..10 3 250 K.9AAJ.. . . . 12
WA9NKT. . .9 3 400

W2BLV. . ..13 5 500 W9JIY.. .. 4 300
K2ACQ. . .. .12 X »80
K2CBA. . . , 12 0 2670 W0DRL.. . .15 5 1065
K2YGO. . . . ,9 6 525 WOEYE. ,. 425
K2UYH..., . .9 4 350
VVA2EU8. . . .9 4 260 VE2HW... . .3 3 750
K2YCO, . . . .8 6 550

220
VE3EZC.., Js 510

W2SEU. . . . .6 1 VE3AIB... . .5 4 450

October 13th found tropo good in the east as 
K1HTV worked W8LDU in Michigan. Further 
tropo reports appear in the 432-MHz. section.

The October Orionids was disappointing. K2HLA 
clicked with Minnesotan W0RLI. W0LER, also 
Minnesota, worked W5RCI, Mississippi, aud 
W5UKQ in Louisiana. W0LER, calling the shower 
“poor,” says there were many pings and short 
bursts, but nothing of any duration.

Tennessee's WA4HGN is back in the meteor 
scatter business and is accepting schedules. K4GL 
says the W3GKP C-line matcher, described in 
September QST, works extremely well, providing 
an adjustable impedance load. CE3QG, well-known 
for his Chilean 50 MHz. work, says he is going to try 
144-MHz. muonbounce. K6MYC is providing 
details of his highly successful collinear array.

220 MHz. received some attention during the 
October tropo opening. K4GL, South Carolina, and 
W5RCI, Mississippi, exchanged reports for a new 
state apiece. South Carolina was state number 9 
for W5RCI, tops in the fifth call area. K1BFA, 
Massachusetts, worked WlDC/l. Maine and 
K4GGI/1, Vermont, this fall to bring his 220 
totals to 8 states. K1BFA runs 180 watts. Also 
from .Massachusetts, WA1HHK corrects an error 
in the October column. K4INC copied him on 144, 
not 220 MHz. meteor scatter. W9KHH, Wisconsin, 
says he is now ready for schedules. His transmitter 
is an 832A.

432-MHz. DNers will not soon forget the nights 
of October 7th aud Sth. W0DHL at Topeka, Kansas, 
and K4QIF in Portsmouth, Virginia, set a new 
over-land distance record on the 7th by working 
1065 miles. That contact was prececded by another 
between W0DRL and W4FJ, Richmond, Virginia, 
995 miles. The tip-off was when W0DRL began 
hearing eastern radars about 7 f.m.., CDT. Al copied 
them for more than eight hours, but only worked 
the two Virginia stations. Too bad no one else was 
active, Al says he is sure, he could have worked the 
eastern seaboard south uf Virginia. He now has 15 

states, but schedules with South Dakota's W01T 
look promising for number 16. Also on the 7th, 
W5RCI at Marks, Miss., worked W9AAG, W9UNN 
and K9AAJ, all Illinois, and W0DRL. W5RCI was 
K9AAJ’s 12th 432-MHz. state. W9UNN also 
worked W4FJ the same evening.

The next morning W5RCI worked W8RQI, 
Toledo, Ohio. Tropospheric- conditions continued 
favorable and the evening uf the 8th, W5RCI 
worked K4GL in South Carolina while W4FJ was 
working VE3BPR. K2AGQ, Lockport, New York 
found the band open to Illinois where he worked 
W9AAG, W9UNN, W9WCD and WA9HUV and 
Missouri's K0D0K, and K8DEO. Ohio worked 
WA2EMB, New Jersey. Conditions continued 
excellent through the morning hours on the 9th. 
K2ACQ worked W5RCI, nearly 990 miles, plus 
W9WCD again, and W2CLL, W4FJ, W8MNT and 
VE2LI.

W4FJ is building an array of sixteen. 11-element 
Yagis. Ted has ideas of moonbounce when the 
176-element array is completed. And 432 activity 
in the Gulf coast states improving. W5UKQ, 
Baton Rouge, reports W5MCC and W5A0 in 
Louisiana, us well as W5RCI. K4NTD and K4IXC 
appear the best bets for Florida. W0LER and 
WOLCN are representing Minnesota, both with 
kilowatts and arrays uf four Tilton Yagis. They 
both offer schedules.

Hz. moonbouncers were active October 
12-13, but the results were disappointing. Appar
ently the only contact was on the 12th between the 
Crawford Hill group, W2NFA, and K6HGP who 
was working with K6MYC. W2NFA heard one 
other signal, WB6IOM, un the 13th. K4QIF says 
the rests were ruined for him when dew seeped into 
his dish-mounted parametric amplifier. The W2NFA 
club hoped to resume the tests in November, 
including schedules with Europe. We hope to have 
a more complete report later.

A final 1215 note, K1BFA has completed the 
WB6I0M amplifier and is also at work un 2300 
MHz. equipment.

Moonbounce Special
Dick Hart, K0MQ.S, juined the growing list of 

successful moonbouncers November 1st when he 
worked K6MY'C on 144 MHz. The signal exchange 
was made on c.w., but Dick’s s.s.b. echoes were 
easily readable. KOMQS’s antenna is an eight-wire 
stack of Laport rhombics, and his signals were also 
copied by K6HAA using an array of four 5-element 
Yagis. K6MYC’« station was the same as during 
past successes. The distance is 1590 miles.

We congratulate Dick for his progress on v.h.f. 
It was only some four years ago he became interested 
in 144 MHz. In the standings, he is now second oniv 
to W0BFB. @st=3

IMPORTANT NOTICE
Changes of Address

Important postal changes in han
dling second-class' mail matter are 
now in effect. Please advise us direct 
of any change of address, four weeks 
notice is required to effect change of 
address. When notifying please give 
old as well as new address and your 
zip code. Your promptness will help 
you, the postal service and us. 
Thanks.
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ELLEN WHITE, W1YYM, Deputy Comms. Mgr.
Administration: LILLIAN M. SALTER, W1ZJE DXCC: ROBERT L. WHITE, WICW
Contests: ROBERT HILL, WIARR Training Aids: GERALD PINARD

Club Territory. A recent accomplishment, 
thanks to help of all ARRL appointees in letting 
us know how they felt about it, was to define 
“club territory” for the purpose of determining 
which ARRL affiliates club members could sub
mit their scores as part of the club total in the 
DX, VIIF-SS and Nov. SS contests. This is now 
defined as (1) any member living fifty miles or 
less (air line) from the club affiliation address, or 
(2) any member living between 50-100 miles 
airline from the club affiliation address who at
tended 50% or more of the inperson meetings 
during the past year.

How about members over 100 miles out? Sorry, 
they are not eligible. How about non-aifiliated 
clubs? Sorry, not eligible.

Actually, this is not entirely a new rule. It’s 
more in the nature of a “clarification” of a “rule 
of thumb” that has been used for many years. 
Previously, we used a straight 50-mile radius of 
the club “location” as a guideline. This seemed 
to work some hardships on clubs in the more re
mote areas in which it was not. in the least ex
ceptional for a regular member to reside more 
than 50 miles away —■ and there was considerable 
protest about this in some cases. The rule is now 
clear, definite and standard in its application to 
all. It will be applied impartially and universally.

Some who commented mentioned that they 
didn’t see where the League gets off setting up 

requirements for club membership. Please, this 
isn’t the idea at all. Affiliated clubs can set up 
any kind of membership rules they wish. A elub 
in Atlanta can have members in Seattle, if it 
wishes. It can have full, voting, honorary, asso
ciate or semi-members scattered all over, if it 
wants to. But only those members meeting the 
above requirements and operating their own or 
another club member’s station ma.v include their 
scores in the club’s total for the SS, VHF-SS and 
DX Contests.

Let this not be a signal for contest-oriented 
clubs (or any clubs, for that matter) to scrounge 
around for hotshot contest operators as such, 
without any other qualifications, for the sole 
purpose of getting their contest scores into the 
club totals. A club member should be more than 
simply a score-contributor; he should be an 
integral part of a cohesive group of amateurs 
— yes, even if the club is one which specializes 
in contests.

Let this also not be a signal for clubs to create 
a bunch of new member grades, or to include 
those for club-scoring purposes that were not 
previously included. The intent is that members 
contributing scores should be full, regular or 
voting members of the club, not members who 
have been added to the roster for an honorary 
or token reason.

Did someone mention Field Day? This new 

OPERATING EVENTS (Dates in GMT) 
ARRL-lARU-SCM-AffiUated Club-Operating Events

December January February

4 Qualifying Run, W6OWP
13 Qualifying Run, W1AW
22 Tennessee QSO Party (p. 108, 

last issue).
29 South Dakota QSO Party 

(p. 112, this issue).

2 Qualifying Run, W6OWP 
4-5 VHF SS (p. 63, this issue). 

10-12 Arkansas QSO Party (p. 113, 
this issue).

11 Qualifying Run, W1AW 
11-13 CD Party (c.w.)* 
18-19 Connecticut QSO Party 

(p. 122, this issue).
Louisiana QSO Party 

(p. 113, this issue).
18-20 CD Party (phone)*
25-26 Simulated Emergency Test

1-2 DX Competition, phone 
(p.64, this issue).

1-16 Novice Roundup
5 Qualifying Run, W6OWP 

7~9 QCWA QSO Party (p. 83, 
this issue).

8 Frequency Measuring Test 
8-9 Arizona QSO Party

11 Qualifying Run, Wl AW 
15-16 DX Competition, c.w.

(p. 64. this issue).
22-23 YL/OM Contest (phone).

*League Officials and Communi
cations Dept. Appointees, only.
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rule does not apply to Field Day. The club may 
invite whomever it pleases to participate as a 
guest of the club, and whatever contacts are 
made by that person or persons count as do all 
contacts made by members, to the club score. 
Only thing is, when you start inviting a lot of 
hotshot operators to go on Field Day so you 
can run up a high FD score, is it really a '‘club” 
effort? isn’t this an artificial way to boost a 
score that would be considerably less if the effort 
depended entirely on the club members? Don’t 
misunderstand, there is nothing wrong with in- 
\nting guest, operators; only with inviting them 
as operators more than as guests.

Merry Christmas. Many of us regard Christ
mas as a season of “ Peace on Earth, Good Will 
Toward Men.” Actually, it is only a reminder of 
this as a desirable way of life the year around. 
Much has been said, recently, about undesirable 
practices of amateurs toward each other on these 
bands that are in our keeping for use in the public 
interest, convenience and necessity. It must 
create quite a spectacle to the disinterested ob
server. Why can’t we “freeze out” the dissidents 
and recalcitrants among us and resist, the tempta
tion to “reply in kind”? How about a little 
Peace on the Amateur Bands and Good Will 
Among Amateurs? Merry Christmas, gang..... 
W1NJM.

ELECTION NOTICE
To all ARRL members in the Sections listed below:

You are hereby notified that an election for Section Com
munications Manager is about to be held in your respective 
sections. This notice supersedes previous notices.

Nominating petitions are solicited. The signatures of five 
or more ARRL full members of the Section concerned, in 
good standing, are required on each petition. No member 
shaUsign more than one petition.

Each candidate for Section Communications Manager 
must meet the following requirements prior to deadline 
date listed below: (1) Holder of amateur Conditional Class 
license or higher. (2) A licensed amateur for at least two 
years immediately prior to nomination. (3) An ARRL full 
member for at least one year immediately prior to nomi
nation. Petitions must be received on or before 4:30 p.m. 
on the closing dates specified. In cases where no valid 
nominating petitions were received in response to previous 
notices, the closing dates are set ahead to the dates given 
herewith. The complete name, address, zip cade and station 
call of the candidate and signers should be included with the 
petition. It is advisable that eight or ten full-member signa
tures be obtained, since on checking names against Head
quarters files, with no time to return invalid petitions for 
additions, a petition may be found invalid by reasons of ex
piring memberships, individual signers uncertain or ignorant 
of their membership status, etc.

Elections will take place immediately after the closing 
dates specified for receipt of nominating petitions. The 
ballots mailed from Headquarters to full members will list 
in alphabetical sequence names of ail eligible candidates.

The following nominating form is suggested. (Signers 
should be sure to give city, street address and zip code,)

Communications Manager, ARRL (Place and date)
225 Main St., Newington, Conn. 0(5111

We, the undersigned full members of the..........................
.ARRL Section of the. .................

Division, hereby nominate. ..................................................
as candidate for Section Communications Manager for 
this Section for the next two-year-term of oilice.

You are urged to take the initiative and file nominating 
petitions immediately.

— George W1NJM, Communications Manager

BRASS POUNDERS LEAGUE

More-Than-One-Operator-Statlons

Winners of BPL Certificate for September Traffic:
Call Orig. Reed. Rei. Del. Total
K6BPI............. . ....0783 1707 1519 188 10197
W3CUL............ .........523 2751 2593 133 6000
K5TEY............. •7 1438 13X8 4 2837
K5BNH............ ......... 8 1223 1156 26 2413
W7BA. . ............------- 39 1031 909 Ufi 2095
W8UBH.............

.........161
924 839 82 1852

W3VR................ 8.10 749 41 17« 1
WA9CNV......... ..... 4 671 9 1346
WA4DYL......... ... .. 15 681 587 20 1303
W6ÄSY............. ......... 13 683 403 170 1269
KWVG. .......____ 6 562 479 10 1057
WA9MHU____ ..........108 454 305 128 995
VVÖJYO. ..... . . . .,848 58 44 14 964
W5OBD...................... 31 43 1 428 1 891
K3N8N............. ..........100 330 330 fi 766
WA3EKP......................83 324 296 28 731
K9FZX............ . ......... 15 356 352 4 727 

71«W1OJM........... ......... 8 354 354
WOWX...................... 23 368 308 12 711
W3EML............ ......... 25 378 277 1 «81
W8IHD............. ......... 3 337 3 337 «80
WA2ABY......... 31,1 229 42 «19
WA7HKR.................. 18 297 292 5 612
K3MYS............. ......... 18 314 248 13 593
W8GAI. ............... 12 279 268 25 584
W9EQO............. 288 288 — 576
WB4HPC. . . . ...... 287 287 574
WA5TYH......... j. 293 236 32 566
WA0PNB................... 4 265 265 1 535
W7ZTW. ........... V Í, 258 240 8 531
K9KZB...................... 12 259 136 123 530
WA9TUM. . . . ,____ 9 25« 96 169 530
K4YZTT..............____ 500 10 10 —_ _ 520
W6EOT............. .... 20 249 248 0 517
WfiVNQ...................... 18 284 207 1 510

Late Reports:
WA2ABY (Aug.). 81 245 181 21 528

More-Than-One-Operator-Htations
W6YDK................ 4346 87 22 65 4520

BPL for loo or more originations-ylus deliveries
WB2UVB 288 WA9Q0Q 117 WB4BKG 104
AV80UU 191 W A8AUZ 115 WA6BYZ 103
WA3IYS 189 \\ A0HTN 113 WA4VEK 102
WB6HVA 178 WARULF 112 VE2ALE 100
W4BBB 153 WA1GGN 111 Late Reuorts
W8XXJ 149 WA2VYS 109 WB4HU8 (Aug.) 201
W4RHA 127 W8IV 108 K.1TKS (Aug. j 101
WA3JC.1 124 W9KII 105
WA9QNI 121

K6 MCA 347 W5AC 228 W1HPM 162
BPL Medallions (see July, 1968 QST, p. 99) have been 

awarded to the following amateurs since last month’s 
listing: WA IGGN.

The BPL is open to all amateurs in the United States, 
Canada and U.S. Possessions who report to their SCM 
a message total of 50Û or a sum origination and delivery 
points of 100 or more for any calendar month. All 
messages must he handled on amateur frequencies 
within 48 hours of receipt in standard ARRL form.

Section Closing Dale
Colorado...............Dec. 10, 1968 
Eastern Florida.. .Dec. 10, 1968 
Sac, Valley.......... Dec. 10. 1968 
Orange........... .. Dec. 10,1968 
Santa Barbara....... Ian, 2,1969 
West Indies........... fan. 2,1969 
East Bay.............. Jan. 2, 1969 
New Hampshire ..Jan. 2. 1969 
Mississippi............Jan. 2, 1969 
North Dakota,.. .Jan, 10,1969 
Missouri................ Jan. 10,1969 
Minnesota,.......... Jan. 10,1969 
Alberta...................Jan. 10, 1969
North Carolina.. .Feb. 10.1969 
Michigan........ Feb. 10, 1969 
British Columbia. Feb. 10,1969 
Washington...........Feb. 10, 1969 
LosAngeles...........Mar.10, 1969

SCM Present Term Ends 
Richard Hoppe....... Feb. 14,1969 
Jesse H. Morris... .Feb. 25,1969 
John F. Minke. III.Feb. 25.1969 
Roy R. Maxson... .Mar, 1,1969 
Cecil D, Hinson... .Aug. 10,1966 
A. R. Crumley, Jr,.Jan. 10,1968 
Richard Wilson. .. .Feb. 10, 1968 
RobertC.Mitchell..Oct. 26,1968 
8. H. Hairson.,.,, .Dec. 15,1968 
Harold L. Sheets.... Mar. 8,1969 
AlfredE.SchwanekeMar. 11,1969 
H. Kopischke, Jr.. .Mar. 15,1969 
Harry Harold..........Resigned 
Barnett S. Dodd. . .Apr, 10, 1969 
RaIphP.Thetreau_.Apr. 26,1969 
H. E.Savage.......... May 1,1969 
William R. Watson.May 3, 1969 
D. R. Etheredge.. .May 18,1969

ELECTION RESULTS
Valid petitions nominating a single candidate as Section Manager 

were filed by members in the following Sections, completing their 
election in accordance with regular League policy, each term of 
office starting on the date given.
San Francisco 
Northern New Jersey 
Southern Texas 
Maryland-D.C.
Alabama

Hugh Cassidy, WA6AUD 
Louis J, Amoroso, W2ZZ 
G. D. Jerry Sears, W5AIR 
John Munholland, K3LFD

Nov. 19, 1968 
Dec. 9, 1968 
Dec. 10,1968
Dec. 19,1968

Donald W. Bonner, ÌWLG Dec. 26,1968
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W1AW SCHEDULE, DECEMBER 1968
The ARRL Maxim Memorial Station welcomes visitors. Operating-visiting hours are Monday through Friday 

3 P.M.-3 a.m. EST, Saturday 7 p.m.-2:30 a.m. EST and Sunday 3 p.m.-10:30 p.m. EST. The station address is 225 
Main Street, Newington, Conn., about 7 miles south of Hartford. A map showing local street detail will be sent upon 
request. If you wish to operate, you must have your original operator’s license with you. The station will be closed 
December 25, in observance of Christmas, and New Year’s Day, January 1, 1969,

GMT* 
0000

Sunday Monday Tuesday Wednesday Thursday
......... RTTY ORSS 7

Friday Saturday

0030 
0100

■e-----------------
..................<

------------------ CODE PRACTICE DAILY1 10-13-15 w.p.m.-----------------
----------------------------- C.W. OBS1-------------------

----------.... ........>
0120-02004 

0200
0205-O2304

-4-
7.020 3.520 7.020’

.. . PHONE ORS2
3.520« 7.020

3.820 50.120 144.120 1.820 3,820
0230 ■A---------CODE PRACTICE DAILY1 (15-35 w.p.m. TThSat), (5-25 w.p.m. MWFSn)------------ >•

0330-04004 
0400 rttyobs3 •................ <

3.520 .... -- 1.820 
............RTTY OBS3—

3.520 ----------
0410-04304 

0430 Phone OBS2 --- --- < 3.625 14.095 7.095
... . ..... PHONE OBS2-

14.095 3.625-------- ->
0435-05004

0500 
0530-00004

C.W. OBS>
7.220 3.820 7.220 3.820 7.220
3.520’ 7.020’ 3.520 7.220 3.520

0600-0700 7,080 3.945 14.100 3.555 7.080
0700-0800 14.280 7.255 3.945 14.100 14.280
2000-2100 14.280 21/28 14.095 21/25* 14.280
2100-2200 14.100 14.280 14.100 14.280 14.100
2300-2345 7.255 21/28s 21.1« 21/28« 7.255

’ C.W. OBS (bulletins, 18 w.p.m. j and code practice on 1.805, 3.52, 7.02, 14.02, 21.02, 28.02, 50.02 and 144.12 MHs.
- Phone OBS (bulletins) 1.82, 3.82, 7.22, 14.22, 21.27. 28.52, 50.12, and 144.12 MHz.
3 RTTY OBS (bulletins) 3.625, 7.095, 14,095, 21.095 and 29.015 MHz.
4 Starting time approximate. Operating period follows conclusion of bulletin or code practice.
5 Operation will be un one of the following frequencies; 21.02. 21.08, 21.27, 21.41, 28.02 or 28.52 MHz.
6 W1AW willlisten in the Novice segments for Novices, on the band indicated (but will transmit on the frequency 

shown) before looking for other contacts.
7 Bulletins sent with 170-liertz shift, repeated with 850-Hertz shift.
Maintenance Staff; Wls QIS WPR. *Times-days in GMT. Operating frequencies are approximate.

CLUB COUNCILS AND FEDERATIONS
Affiliated Council of Amateur Radio Clubs, Inc., Mr. 

Ronald D. Mayer, W7NGW, Secretary, 6115 Southeast 
13th Avenue, Portland, Oregon 97202.
Council of Conn. ARGs, Mr. James W. Parker, K1VII, 

Secretary, 17 West Main Street, Niantic, Conn. 06357.
Federation of Eastern Massachusetts Amateur Radio 

Associations, Mr. Eugene H. Hastings, W1VRK, Secy.- 
Treas., 28 Forest Avenue, Swampscott, Mass. 01907.

Federation of Long Island Radio (/tubs, Mr. Warren 
Mayer, W2OUQ. Secretary, 25 Aldred Avenue, Rockville 
Centre, Long Island, New York 11570.

Foundation tor Amateur Radio, Mr. Granville Klink, Jr., 
W3AFV, Secy., 1013 Noyes Dr., Silver Spring, Md. 20910. 
Hudson Amateur Radio Council, Fred F. Brunjes, K2DGI, 
Secy., 22 Ivey Drive, Jericho. N. Y. 11753.

Indiana RC Council. Inc., Mr. Hewitt Mills. WA9LTI, 
Secy. 289 W. Sumner Ave., Martinsville. Ind. 46151,

Lus Angeles Area Council of Radio Clubs, Inc., Mr. 
Glenn Shaw. W6NI, Secretary, 10326 Bogardus Street, 
Whittier, California 90603.
The Michigan Council of Amateur Radio Clubs. Mr. 

Merton A. Henry, K8ETU. Secretary, 4626 Stillwell 
.Avenue, Lansing. Michigan 48910.
Ohio Council of ARS, Mr, J. W. Benson, W80UU, Secy. 

2463 Kingspath Dr., Cincinnati, Ohio 45231.
The Puget Sound Council of Amateur Radio Clubs. Mr. 

lerry Seligman, W7BUN. Secretary, Drawer A, McChord 
Air Force Base. Washington 98438.
Radio So?iety of Ontario, Mr. J. DeZorzi, VE3RSO, 

Secretary, 86 Creadon Drive, Etobicoke, Ontario, Canada.
San Diego County AR Council. Inc., Mr. D. E. Decker. 

Jr., WA6TAD, 5901 Streamview Dr. ^3, San Diego, Cal. 
92105.
Tennessee Council of ARCs, Mr. James G. Skeen. 

WA4NEC, Secy., 213 Stafford St., Bristol, Tenn. 37620.

CODE PROFICIENCY PROGRAM
Twice each month special transmissions are made to 

enable you to qualify for the ARRL Code Proficiency Cer
tificate. The next qualifying run from W1AW will be made 
Dec. 13 at 0230 GMT. Identical tests will be sent simul

taneously by transmitters on listed c.w. frequencies. The 
next qualifying run from W60WP only will be transmitted 
Dec. 4 at 0500 Greenwich Mean Time on 3590 and 7129 
kHz. CAUTION! Note that since the dates are given per 
Greenwich Mean Time Code Proficiency Qualifying Runs 
in the United States arid Canada actually fall on the eve
ning previous to the date given. Example. In converting, 
0230 GMT Dec. 13 becomes 2130 EST Dec. 12. Each 
month the ARRL Activities Calendar notes the qualifying 
run dates for W LAW and W6OWP for the coming 3-month 
period.
Any person can apply. Neither ARRL membership nor 

an amateur License is required. Send copies of all qualifying 
runs to ARRL tor grading, stating the call of the «station 
you copied, if you qualify at one of the six speeds trans
mitted, 10 through 35 w.p.m. you will receive a certificate. 
If your initial qualification 1» for a speed below 35 w.p.m. 
you may try later for endorsement stickers.
Code practice is sent daily by W1AW at 0030 and 0230 

GMT, simultaneously on all listed c.w. frequencies. At 
0230 GMT Tuesday, Thursday and Saturday, speeds are 
15 20 25 30 and 35 w.p.m.; on Monday, Wednesday. Friday 
and Sundays, speeds are 5 7H 10 13 20 and 25 w.p.m. 
CAUTION; U230 GMT Tuesday corresponds to 9:30 p.m. 
¡EST) and 6:30 p.m. (PSD Monday evening. For prac
tice purpose», the order of words iu each line may be 
reversed during the 5 through 13 w.p.m. tests. At 0030 
GMT daily, speeds are 10, 13 and 15 w.p.m. The 0230- 
0320 GAIT runs are omitted four times each year, on desig
nated nights when Frequency Measuring Tests are made 
in this period. To permit improving your fist by sending 
in step with HT A H' (but not on the air!) and to allow check
ing strict accuracy of your copy on certain tapes note the 
GMT dates and texts to be sent in the 0230-0320 GMT 
practice on those dates:
Date Subject of Practice Text from October Q.ST 

Dec. 16: it Seems to Us, p. 9
Dec. 19: Radiation Resistance of Inverted V Antennas,* 

p. 36
Dec. 27: Matching with Homemade Baluns, p. 46 
Date U nderstanding Amateur Radio, First Edition 
Jan. 6: Polarity, p. 97 ___
Jan. 8: Longer (rim, p. 97 fqST—

* Speeds will be sent in reverse order, highest speed first.
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Humber of Multiplier^

¡JOTfXC AHRL DX CONTEST INSTANT' ESTIMATOR < points in thousands)
1500 1»,5 ‘X) 1*0 270 360 450 540 630 720 H.in <XK» con 1, Oto 1,170 l,?6o 1,350 l,44o 1,530 1,620 1,710
lUoo 4.2 84 168 252 >36 50U 588 67i 756 84o og4 1,008 1.092 1,17b 1,260 1,344 1,42« 1.512 1,596
1300 3.9 78 156 23U 312 •j on 468 r,to 824 702 7to «5« ■136 1.014 1,092 1,170 1,248 1,326 i,Uo4 1.482
1200 3.6 72 Ihh 216 puH s6o 4'<2 504 576 648 7 'Jfl 792 864 <1«6 1,008 1,080 1,152 1.224 1,296 1,368
1100 3.3 no 133 19« 264 330 2 On 46? 528 594 '.-OÛ 70,, 792 858 o?4 •190 I.O56 1,122 1,188 1,251»

4 1000 3.0 Ói’> 120 ito i’Uo 300 420 too 5to 600 66O 720 780 84o 900 <TbO 1,020 1.080 l,14o
£ 900 ?.7 54 108 1 ni. 216 270 378 1,3? 4«6 5to 594 648 702 756 810 864 '.lift *72 1,026
CJ too 2,4 to 144 102 sto 928 336 3*4 412 4to 5?« 576 624 672 720 7 68 816 864 912

700 2.1 Us 84 126 1 nA 210 ¿94 360 378 420 46? 5o4 546 588 *>to 672 714 756 798
600 V- 72 10« 144 ito 216 252 288 32« too 396 432 46« 50U 5U0 576 612 648 o84

V 500 1.5 to to 120 ito ito 210 ?4o 270 too 330 3Ó0 390 420 450 480 510 5U0 570
'e too 1 ? 24 48 72 •Oh ito 144 16« 192 ’.'lb sto 264 288 312 336 360 3*4 408 432 4«6

300 .•) 18 36 54 72 X> I 2n 144 In? 180 198 216 252 270 288 306 324 34?
coo r. Î *5 24 ■Jr, 4« ■:.(> 84 108 120 132 144 156 168 ito 192 .904 216
100 .3 6 12 18 24 30 42 if« 54 60 66 72 84 to Ób 102 108 114

1 .003 .06o .120 .180 .240 300 360 .420 ,4to .5to .bOQ .660 .720 .780 .840 .900 .960 1.020 1.080 1.1U0

1 20 to 60 £0 loo 120 14o 160 ito too 220 SUO 260 280 300 320 3U0 360 3to

W6WX's Patented DX Contest Point Estimator

1. To determine your present approximate score, find the number of contacts (rounded to the nearest hundred) on the 
vertical axis and the number of multipliers (rounded to the nearest 20) on the horizontal axis. Read the points (in 
thousands) indicated at the intersection of the perpendiculars. (For example: 140 mult., 400 contacts — 168,000 
points.)

2. To estimate the point value of each non-multiplier contact, determine your present number of multipliers (rounded 
to the nearest 23) an i read the point score indicated directly above on the “1” line of the horizontal axis. (For 
example: 120 mult. - 360 points per QSO.)

3. To estimate the value of each new multiplier QSO. follow the procedure described in paragraph 2 and then add this 
result to the points indicated on the “ I “ line opposite the number of contacts (rounded to the nearest 100) on the 
vertical axis, (For example: Approximately 300 QSOs and 120 mult, and you work a new one. You have just added 
approx. (360 plus 900) or 1200 points to your snore.) NOTE: At this stage of the game, it will take approximately 
3,3 non-mnltipler contacts to equal the value of one multiplier QSO. The ratio increases with contacts and decreases 
with more multipliers.

This WAS record-keeping 
scheme was sent to us by Bill 
Wageman, W0BUR/K5MAT. 
The beauty of Bill’s system is 
the provision for measuring 
WAS performance on different 
bands. A worked state is indi
cated by / in its box, and 
when a QSL comes along the 
mark is made into an X. All 
states worked in a call area 
result in single cross-hatching, 
and when all are confirmed, 
the box is filled with double 
cross-hatching. You can tell at 
a glance whether or not to 
check the Callback when state 
hunting!

W.A.S. RFCGRD FOR K5W. SANTA FF, 11. HEX.
C.W. BY BANDS

I W I I I 1 w 1A | A

A3
I S I « fS

1 Connecticut 6 California
1 Maine 6 Hawaii //®Z 7/)^77

1 Massachusetts X 7 Alaska &/fâœ/7.- '77,Y7
1 New Hampshire 7 Arizona /
1 Rhode Island ^^¡^7 7 Idaho

1 Vermont z''/./^WXZ/d'zXl 7 Montana
7 New Jersey 7 Nevada

Ì2 New York 7 Oregon

3 Delaware 7 Utah
3 Maryland 7 Washington
3 Pennsylvania /»«■ 7 Wyoming

4 Alabama 3 Michigan 77- 7/.
4 Florida 0 Ohio ./ 47,
4 Georgia A West Virginia %)Vd

Kentucky 9 Illinois
4 North Carolina 0 Indiana /
4 South Carolina 9 Wisconsin 7,
4 Tennessee 0 Colorado /
4 Virginia 0 Iowa //■
5 Arkansas 0 Kansas 7
5 Louisiana / 0 Minnesota
5 Mississippi 0 Missouri

5 New Mexico 0 Nebraska / 7Y
5 Oklahoma. 0 North Dakota 7
5 Texas / 0 South Dakota
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HY JL--The following list contains the call letters and
'wvilLUfy VlUDcountry totals of holders of the DX Century

Club Award who have submitted confirmations to ARRL for the period from October 
I, 1966 through September 30, 1968. New Members in DXCC for the period from 
September 1, through September 30, 1968 also appear in this list. DXCC members 
qualifying for the Honor Roll appear in the Honor Roll list below. Since the necessary 
space to run the complete DXCC Roster is not available (the total number of DXCC 
certificates issued as of September 30, 1968 was 11,413), this list contains only the 
calls and totals of those who have shown an active interest in their DXCC rating 
over the indicated 21-month period.

The DXCC Honor Roll consist of the top ten numerical totals in the DXCC. Position in the Honor Rollis determined by the first num- 
bershown. The first number represents the participant’s totti countries less any credits given for deleted countries. The second number 
shown represents the total DXCC credits given including deleted countries. All totals shown represent submissions received through 
September 30, 1968.

W5OLG..„316/338

G3FKM... .322/340 W0QGI. .. .319/336 W1JYH. . . .317/341 W6GUQ.. ..316/342 W2GKZ.... .314/317
W6AM. . . . .322/348 W6EPZ. . . .319/341 W2BOK. „ .317/335 W6DZ. . . . .316/330 W2QHH. . .314/336
W7GUV ., , .322/346 W6GPB. . . .319/34! W2LAX 317/335 W6FOZ. . „316/335 wztqc.. „314/334
W8JB1.. .. .322/342 W6KZL. . . .319/336 W2PCJ ... „317/335 W6ID. . . . „316/336 WA2ELS... .314/320
HB9MQ.. , .321/339 W7PHO.. .319/338 WA21ZS.. „317/334 W6WX.„ ..316/325 W4AVY.. .314/327
OE1ER...., .321/344 W8DAW. . .319/344 W3GGS. . . .317/337 W81RN , . . .316/335 W4LVV,. . .314/335
WIGKK. . .321/347 WMKIA. . . .319/344 W3GAU . .317/341 W8WZ. , . „316/339 W4RLS.. , .314/319
W4VPD. , .321/339 W0DU. . . . .319/342 W3LMA 317/340 W0AIH. . . .316/332 W5AFX. . . .314/340
W5ABY. . .321/339 W0ELA, , . .319/343 W3LMO.. „317/331 W0BMO. ..316/330 W5OGS.. .314/331
W7GBW. . .321/346 W0SYK.. . .319/33« W3NKM. , .317/335 W0PNQ.. ..316/339 W5UKK.. . .314/329
W8J IN. „ ,. .321/347 GE 3 AG „ .. .318/343 W4BYU.. . .317/336 DL1KB. ...315/335 W6KUT.. .314/335
W8UAS. . . .321/343 K4TJL.. . . .318/328 W5CKY...„317/337 DL7BA... . .315/333 W6MVL... .314/326
W9NDA„ . .321/346 K6EG........ .318/333 W5KBU„. .317/336 G2BVN.. ..315/334 W6HOG... .314/328HR9.I 320/348 K7GGVI 318/327 W5 KC .317/341 11’1 PAI. . .315/332 W6Y Y 314/335
W6Pr___ ..320/338 W1DK. . . . .318/336 W5LGG... .317/338 JA1DM. . ..315/331 WB6OOP . .314/320
LU6DJX. ..320/345 W2AGW. . .318/343 W5UX. .. . .317/333 K2DGA. , . .315/333 W8BRA. . ■ .314/338
VE2NV... ..320/338 W2BQM.. . .318/332 W6KEV, . .317/340 K4LNM.. . .315/330 W8DMD. . .314/337
W1MV. .. . 320/338 W2BXA„. .318/343 W6OSU. . . .317/330 K8IKB... ..315/327 W9LNM.. „314/338
W2WZ. . ..320/344 W2HO.. . . .318/335 W6TZD. .317/339 LA7Y., . , ,315/338 W9RGJ. . . .314/327
W3KT. . . ..320/345 W2JT. ... .318/338 WA6E YP. „317/332 W1AZY. . .315/331 W0PGI... .314/331
W4AIT. „ „320/344 W2IVU. . . .318/340 W7AQB... .317/331 W2DXX.. . .315/322 4X4DK... ..314/333
W4GXB,. . 320/342 W2SSC.... .318/335 W7GMO. . .317/329 W2EXH.. ..315/322 YV5AB... „314/334
W4OM ... . .320/343 W2SUC. .. .318/336 VV7CNM. . .317/336 W2FZY.. ..315/329 GI3IVJ... „313/329
W4PI.L. . . .320/336 W2TP..... .318/328 W9DWQ. . .317/331 W2SHG. . . .315/331 G2PL........ .313/337
W5PQA.. . 320/339 W3RNO... .318/337 OJ2BW. . . .316 334 WA2OJD. „315/330 G3HDA.. . .313/326
W6BZE. . ..320/341 W4DOS.. . .318/326 D1.6EN .., .316/332 WJWxVlG. „315/327 JAIBK.... .313/322
W6WWQ. . .320/338 W4MR.. . . .318/338 G2BOZ. , . .316/335 W3EVW., „315/338 K2BZT„„ .313/331
W8BF___ . .320.342 W5QK... . .318/330 HB9 IX.... .316/333 W3GRS.. . .315/328 K41CK ... .313/326
W8£WS„ . .320, 345 W6NJU. , . .318/333 VE3GFG. . .316 331 W4AAU. . . .315/335 K9KYF . . . .313/322
W8MPW. . .320/339 W6RKP... .318/333 W1BAN. . , .316/330 W6LDD. . ..315/337 OH2NB. . . .313/335
W8PQO.. ..320/338 W6UOV.. . .318/333 W1CKA.. . .316.327 W6ZJY. . „315/320 VV1FH, . . . .313/340
W9SFR. . . 320/334 W7AC. . . . .318/343 W2GP....... .316/323 W7ENW.. „315/340 W1MQV. . .313/325
DL1IN... „319/336 W8PHZ. . . .318/334 W2CR. . . . .316/334 W7UMJ„ „315/324 W2MJ . . . . .313/326
G8KS.... „319/338 W9YFV. .. .318/343 W2CYS.. ■ .316/339 W8KPL. . . .315/334 W2UVE. . .313/332
K6EVR... „319/337 W0MLY, . .318/335 W2FX A . . .316.330 W8NGO.. „315/333 WA2RAU . .313/315
ON4DM.. „319/339 W0QVZ. . .318/340 VV2FXN... .316/331 W8ZCO . . .315/330 W4LYV. .. .313/334
WIBIH. . ..319/344 G3HCT. . . .317/329 W2HTI .. .316/333 W9AMU. ,. .315/332 W4NJF., . .313/317
W1CLX.. „319/343 G4M J....... .317/335 W2LV........ .316/336 W9GFF. ..315/329 W5WZQ. . .313/329
W1HX... „319/340 DL3RK. . . .317/335 W2MES... .316/325 W9HUZ.. . .315/336 W6BSY. .. .313/330
W2CTO.. ..319/340 K2LVVR.. . .317/331 W2OKM. . .316/335 W9ILW. . „315/322 W6LN. .. . .313/334
W2NUT„ ..319/336 K2OEA. . . .317/334 W2RDD... .316/331 W0NLY., . .315/332 W8GUT. . , .313/321
W2SAW.. . .319/337 K6LGF. . . .317/330 W2RGV.. . .316/333 ZL1HY. . ..315/340 W8EVZ. . . .313/317
W4BJ.... ..319/332 K6VVA .... .317/327 W2YTH.. „316/335 OL9OH. . . .314/326 W8HGW.,..313/339
W4LRN.. . 319,332 IU4DMG. .317/334 W2ZGB.. . .316/332 K4AIM. . ,.314/329 W8ONA... .313/330
W4ML.. . ..319/340 PA0FX , . . .317/33« W2ZX. . . . .316/336 K4TWF,, „314/321 W9GIL... .313/331
W4OPM.. „319/335 VK3KB. . . .317/341 W3ECR. . . .316/334 K8LSG... „314/326 W9JUV.. . .313/334
W5MMK. „319/342 W1FZ........ .317/337 W3WGH.. .316/332 K8ONV. . „314/324 W9WYB, . .313/329
W6GYV.. „319/338 WIGYE... .317/333 VV4TM. . . . .316/339 W1CBZ. . „314/330 W0LWG.. ,313/326

W8GZ, . . ..322/345 W6BAF. .. .317/328 VK5MS. . .315/336 OJ2YI... „313/329 W8HGW.. .313/336
W8BF ... ..320/342 G3FKM... .316/331 W1JFG. . . .315/331 DL9OH. . „313/325 4X4DK„„ .313/332
W3RIS... „319/345 K4TJL.. . . .316/326 W4PDL. . . .315/326 GI31VJ... „313/325 1)L6EN„„ .312/326
W8PQQ.. . .319/337 G8KS........ .316/331 W6RKP. . . 315/325 K1IXG... „313/321 IlAMU.... .312/332
ON4DM.. „318/338 LV4DMG. .316/333 W9ILW. . . .315/322 K4AIM. . ..313/328 OEIME , . . ,312/326
W2BXA.. „318/341 W2HTI. . . ,316/332 HB9TL... .314/330 K9KYF. ..313/322 W2BOM . . .312/326
W2ZX. . . „318/338 W2JT.... . .316/331 TI2HP, .. „314/337 K9LU1.. . „313/321 VV2VCZ. , . .312/322
VV6AM. . . ..318/343 W9WHM.. ,316/333 VV6VY. ., ..314/335 W1BAN.. „313/326 WA2RAU. .312/314
W6GVM . ..318/340 W0J YW.„ .316/334 W6ZJY. . ,. .314/319 W2MES.. „313/316 W5PQA. . . .312/328
W7PHO.. „318/337 Did IN.... .315/331 W8JIN , . . .314/330 W2PTE, . „313/331 W9RNX ... .312/329
W9NDA.. „318/339 K8RTW... .315/325 W8MPW. . .314'324 W2RGV., „313/328 W0OVZ... .312/328
W2TP.... „317/324 PY4TK. . . .315/333 YV5AB...

5Z4ERR..
.314/334 
.314/337

W3NKM. „313/330 ZPSCF.... .312/329

336 332 W5EGK WSHDS W6IBD 327 W5BRR W«YCP
VK4QM IlAMU WJ W9YSX ON’JN’C W5MMD W0AJU

W6ANN 330 W6CHV W3MWC W6SQP W0TJ
334 W8FK0 CR6BX W8QJK 328 W6DZZ W8KBT

DL7AA G5VT W0VBQ SM3BTZ W9WHM W9HB 324
331 VE2BV W2GT K2SHZ

333 G3AAE WIRB 329 326 325 W5PM
G3D0 W1HZ W2D0D W1JNV W5FFW K4PDV HB9ETT W0BTD

323
W5TIZ
W9TKD

322
GI3.HM
K9ECE

W2TQR GT3NPP 320 W2AEB W2CK-
W3AFM K1RPK DL3BK W4BBB IVSDJi
W4EEE K9EAB DL7EN WBOAE W3IYIW7BTH KH6CD K2YXY WKXK W4CF1

W5IYTT K4ASU W0JJW W4JDI
321 W6ULS KP4RK W4MSO6TA W7ADS WHAS 319 W4ssrGSXL W7AH W10JR HB9E0 WGDQ
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W9MQK
318

309L1ZL 
K4HYL

K2ZKU 
K3HQ.T 
K6EDE

IV8YOR 
W0WRO

W8IJZ
XE2YP

PA0FAB 
K1CDN 
OEIV

253
HB9MD 
K4ET

241
KJJHX 
K10ZR

VR2DK
W0AO

SM7ACB
SM7ASN
SP9ADU

208
K1SCQ K1ZQL

VE2AFC 
VE3IJ 
VE4SK

JA1GTF 
K4LFC 
OZ9N

182
F2P0
KlYPN

K6K1I K60HJ K8DYZ 288 279 W2RA K1ZSI 231 VE3EVU W2HC W1G0G W1FPS K2ZCD
W3MQ K9LUI K8W0T DJ0KQ 11 PP WA6HRS 252 K2OUS JA4CNS VE6AQL WA2IDM WA2CLQ W2HL K5IIN
W6HYG W2BMK K9BVR K2KER K3BZY W9BGX DJ5AA K4AUL K6SVT VP’NA W3BK W4GF WB2C0N K6EBB
W6REH W4IF PYlHX W2FXE LA 5 YE JA6DCE K4GXO W1E0A WA6OIU W4KN SM7ANE

W5LCI SM0KV W9ZTD 0K1MP 261 PA0VO K4HJE 230 W1EZD WA4SUR 197 SM7ASA
317 W6DQ VK3AHQ VES A CD HB9AAF W9EGQ LA5Q WA9LZA W1PYM 207 W6PLS W4BRE VE4DB

DL1B0 W60ME W1BPY 287 W3EYF HK3RQ WA9NUQ PY4GA 990 WA1DJG K1SLZ WB6EFA W9ZWH W2ABL
F3YR W7BA W1QJR K1HVV W4AXE I1EVK UA3CT XXV n T2MW W2MZV K6BIA WB6HGH W5DWB
W2EQS W0BN W1YYM SM5RK W6UVR JA8ADQ 251 VE3CTX 17 j on vv nMOATD WB2PWU W7TLG W7Q0N 196 W8EW
W3GJY YV5BOA W2PZI W3LPF WSNUV KIDFC DJ0RM W1HWH UlVIxoA 117 W3HQU W7YBX VE3EDR W9UTQ

WA2DIJ W8KSR W0CKC K2LAF HB9AHA W1WLZ IVui’ trU 4l77TfV W4GRG 206 W9MCJ W3GJR
316 308 WA2HUV W0NGF LA IK K5SSZ WLYRC UA/HV IVOR W W5CLZ DJ2WN 8P6BU W6NZ 181

W4HUE 0H2BH WB2FMK 286 ZS2RM OK1GT K5STL WA2FQG VV ¿nA X winsn WA6CAL K8BCK F9TE
W5PWW VE6JR W3DRD IICQD W2BXC K9AWK WB2F0V VV 40 0^ WA7F1G OK31R 200 195 1IHL
W6FZJ W2I0T W4FR0 JA6AD 278 W6KNH VU2MD W4ID 228 W8ELE WAI ERM DJ2MN K4MOJ K2DXV

W5VSQ WA4W1P K2GM0 K4BVQ W0TW W9LKJ W4SNU OH2SB W8GGE W7GDS DUES WB2KT0 K2LBB
315 W6ABA W5NW OKtADM K6P0C YU1AG W9YT WA4FDR W6OAQ W9NNC HB9AIJ W4U8M K4ELK

G8JM W8EVZ W5PI0 W4EEU SM0A.IU W6FLT W60UN W0FLK 205 HB9TU K7PJF
K0EZH W5QVZ YV5HZ W4ZXI 260 250 W9CL YV5BNR EI5F JA1FHK 194 PY5ASN
LA5HE 307 W5VA ZL4BO W6AA0 DJ5LA DJ3BB W9IGW 227 ZL3AAD VE5KG JAI MIN WA2UBG SM5BFJ
VE2YU HB9JG W6EUF F3ZTJ G2FYT WA9IBT DOWN K8UDJ K1EIN SP2IU
W2JAE W2UFT W6ISQ 285 277 GM3CTX K0ZEC K2LGJ 219 W4DVT K2QOU 193 VE3EU
W3PN W4VMS W6PHF K2GUN K4OEI HBAF W1AW 240 K3BSY W6MPY K2ZRO K0WKE W3HTW
W5EZE W8DA W6RGG K4CEB K9PPX 11 LAG WA2BRI EA4CR 226 K0GSV K3JLI WB2NXL WB6CPE
W5KTW WA6KNE LA6U WlvvQC IIZJG W4HEG K1TUQ G2TA VE4XJ 204 K3MNJ W8CWY W5NXF
WA5EFL 306 W7GHB W81LC W9AZP KlGAX W0JRI K4IEX K2IEG W2M0F DL1AM K4RCS Z85UP W8BRL
W6YMV VE3AAZ W8ARH W9IHN ZL3AB K2DJD 7X0AH K9OTB K4WJT WB2NYM HB9AT K4RSM W80KB
W8K1T KL7PI W8KMD O7C K4THA K0.IPL W8VLK W3AG KIOOJ K5AEU 192 WA8NDL
W9TKV SM5BPJ W8LUZ 284 4.10 wonrn K4ZCP 249 OE2EGL W01DW W4GYP PY4A.TD K5VTA G8KU W0GTU

VE4OX W9BZW HB9DX vv y ».j tv x K5KBH DL3BJ OE8KT W6FB VE3FAW K6CWS WA2MNQ ZL1QW
314 WA2EFN W9EHW K4YYL 275 OH2BC HB9NU SM5AM 225 WA6FTM VOIIB K9RNQ

W2IRV WB2EPG W9RQM SM5BCE WRROC OH2BQ WB4BD0 SP4JF DL4KD W9ALI WA2PXI K0BHM 191 180
W5EJT W7ACD W0OAQ W0GNX OK1ZL W7MH UA3HI DL8NU W5A.TY LA9UE K0BHT DJ2XP
WA6SB0 W0DEI W0SMV 283 ON5ZO VE7EH HI8XAL 218 WA5JST SM3BNV WA2KQZ DL7CT
ZL1AH XE1CE K7CHT 274 PY2BGL 248 WIRLV KL7MF KR6JZ W7QY SP8SZ W9ZRX HB9T

305 0H2YV K4YFQ SM1CXE K5QHS W2FVI W4OEL LA1H W0LBS SP9DH J AlHGY
313 PY40D 299 OY7ML W1ECH SM7BHF WA2LMW WA4QBX SM4CLU 0Z4FF 190 JA1LQC

TAO IW W6VUW G3KZI VE3WT 272 W1F.T.T W2GRY WB2UICP YU1BCD WA1CJR 203 OZ7X K4CFB JA2THVlUU Vt
K4EZ ZS6YQ I1UA W1RLQ W3VKD W2GHK W5ACL W4R.TL WA4L8K D.J3GG VE3FKL W1LBA K1OBT
Kra HQ VE2WA W2FAR W1HRI W6EYR W5CK 224 WA6PMK D.I4XA VE8BB W6QQW K3JGTXxOVXXVT
W4UB 304 W2KJZ W2GDX 271 W1MD0 W6GUF CR7LU nrt fi*TA 917 DL7DE VP7NQ K4CIA
W8LY DJ7ZG W2ZTV W4QVJ DJ1ZG W1VAN 247 W7AZG W1K1DItfOD O' ¿it n mw HB9TE VQ8AD 189 K6TZX
WROMW W2AZS WA2RLQ W5OBS K1IGO W3KA G3HSR W8NPF VVnnn 17J-*V7ty k’fiAT JAIZZ W1DBM K6SDR K9ALPTV o'qiT VV
ZS6LW W4HA W3AYD W6BYB SM7ANB W3PVZ W4GTS WA8LSO W7YEX tifnnilFD tVoU 1 Tr^nvi JA3CWV W1GT0 KG6AAY 0H2SF

W4UKA W6BU0 VE3NE W3QQL W9GXH W 91KR k'ovvnv •IA3RQ W1OPB SM7CAB OK1VK
o* n W5HJA W6LDA 282 VE7CE W4BRB 246 W9HQF 7^^ riH VV M I WQIfnT LA2B W2FLD SP2HT/ SP6AKK¿XXWAr’vr’ W7HDL W6PQ.T K2KBI WA4LXX HB9TT W0CAW BTIFTR VV o U warmi. PA0OT W2IP VE2JC ITR2KAAJa.OL'XLr L'cVD A W6UQQ UZ7BG 270 WA4WA0 W2RSJ 1 /«I Til 1 IX

K4IEP
V V vl u u W3CBY W2KIT VE3HL VE2DR■Kb x HA Dvonn 303 WA6GLD SM3AGD kbalh W6GAJ W4TFL 239 K4PVZ 216 W3HNT W2LJX W2MB VE5JIJrx2GQ PV9QIA K4TWK W8BQH W1ICP 8M0AEK W6PZ W5HTY F88K K9CSW K7VYU W6LY0 W3AXW W4CRW VE5JSr X ZOU W1BPW W2UF W4EJN WBBGMN (13GTQ KiiGYT? VE3UR W0CY W3HT0 W4RQR VK3BGVV 4Dr xt tircr c’i? W3PH 298 W3DKT WA4GCS W7ATV 245 CtGRO WB6PNB WA3FGS W0AY W1HOZWoLEl*WfiT7U>4 W3HTF KI DIR W6NW1 WBBGOV W7RVM K1LWI HP1BR VV «ri u Vt WA4MTTR 202 W4DII W1PNRWD-C/itOVU«i'4 U V W6TXL K3DCP WA6QWN WRRCM W2LWT 11FO foil tud

VV ZAtlVX u o 
W90W 215 EA2CR W4JFW 188 WA1ABWVV OLrxvA TG9AD K5AAD W7MX 269 W9KXZ W6ANB IwMVr JA1IBX F8TM W4KJL HZYM W2GUR

YV5BPJ K8VDV W9LTR WA4H0M W9LJU W7MVC K4RSY 222 PY4BR HB9RX W4OMW OE1KW W2RIR
311 W9WGQ W9MZP W0MAF K0IFL G5DV JA3BG W40RT WA4NBC W2UGMI1KDB 302 297 281 W9WNB W0PAH W3BWZ K4II¿', 214 KP4B.ID W4UHC WA2CFGK2UKQ HB9M0 W4EE0 DJ4TZ ZL1ARY 244 W5DLUTHTATCt K0TYO W4JVU LA9HC W4ZSH 187 WA2CYQK4HNA K8VUR W5LGS F8PI 268 DL3ZA W7D1Sl IT AT XT/A f ,A 1 KI W5WLD OE7UD WA4KXC DL3CM WA2LORSM7QY W20IB W5MBB IT1ZGY KBHOR 259 K5LNN W9LNQ irr rtm tata OH3TH WA5RQA 0K2BCI W6BPU K 6 YUT WB2AM0

wigl W2YCW W.5NUT •IA3UI OE1HGW CP5EZ K6LAE W0rDR PY1BTX W70EV OK2OP W7FKK WA5AUZ WB2GDZWiWDD W4DLG K5GOT ON4QJ DL1QT K9JJR WA0CPX SM0MC PA0XPQ W7JWE WA8GPX WB2CGWW2GQN W5ARJ 296 KSML EP3AM K3YIP 238 SP6FZ 213 SP3AII W7NNF WB2HZHWA2D1G W5RDA F3AT K6S0K 267 HB9NT WB2MFX VB3IR VE3XK LA5YJ SP6RT W7VR0 186 W3KJ
W5BUK W6KTE W2QKJ SMBCA8 K0BLT OH2LA W8LAV WlBGD VK5KO W5CGR W1EHT W8OQV DI,RAM W3Q0MW 8&ZS W7CSW VE3DDR W2MEL SM6VR W2IQH W7FBD W2HDW W8TRN Xz 14OA.1V1

VE4ZX WA3GTXW9RKP W7QPK 294 W5AI W4RVW W2AZX 243 237 WA6AUD WB2ZKJ WA8OVC W2B UY W4JDYS10 W9FJB K6EX0 W6OF WA5CBE WA2.JBV I1ZPR KZ5LU WB6EED 212 WA3CGE W9EXE W2YA W 4HHN
W9QQN W6JKJ W9UZS W6DYJ W4BHG JA4XW OH3NY WA8DXA DL6IC W4REZ WA9GXL WA2FJW WA4PFD

310 ZL3IS WA0KDI W7FUL K2KNV SM6CKS I1IR WA4HTR WA9JDT W5EGS
DL7HU 292 266 W1FTX VK5RX 221 JA6BXA W5TKB W0CVZ W5TXN
HB9KB 301 HRB 280 K5BXG 258 W1JMT DL6EZA W2ABM WMWD W0HNA 185 f A TA XTTA W6EJJ
KlsHN F9MS W4IKL DL1HH VP7NS K7MKW W2ZY 236 HB9YL W2ASF W6QB XE1KKV K9DN R vn? <q A WB6FYW
K2UPR JA1BN W5IPH G2RO WA3ATP W2QDY WB2YQH W1DEP KI GUD WB2F0N W6TZN ZEIJS V r.i4nA 117 A 0170 WB6HTH
K7ADL K2TQC W9DH HK3AFB WB6LFR W6EOZ W4NML W5DMR K2HVN W3I0P W0VTP VV AZnEZi uroo TIT? V W8GGQ
K9BGM K8BFZ W9WKU K2ISP ZLIAJU W7WLL W5LJT SM5AJR W6QDE YU3OV 199 VV nnj VV X W9BMD
KH61J K9WTS K2JWM W5NGW 235 VE7BW WA8LST 4X4CJ JA1FDU W9FJX
LU5AQ SM7MS 291 K4SHB 265 257 WA6GFY DL3OH W3FTU 4X4TP K2AFY 184 W9NVJ
OE1FF UA2AO K4RZK KBAO F3FA G3JEC W8HDB KR6UD W3JW 211 K2QIL K4EWG WA9JDV
0H1TM VE3ES K8AJK WA4PFE K3HHY WA8MCR W4WHF W4FPW CR6CZ 201 K7CAD UT5HP W0PFG
VE3RE W1RAN 290 K8EHD K0MAS W5KGJ K1KDP CE5EF SM4ARQ VElRR WA0DUB
W1DGJ W2PTM DJ5VQ 0K3MM 264 W1BFA 242 234 W6ABJ KRDBW DL1KS VE3MZ W1AJ0
W10RV WB2CKS HB9PL OZ3Y G2GM W1CUX DL1PM OH5UQ W60MR W1KGH DL1LD WB2PGM W7H0 179
WITS W3YZI JA1ADN PY2BKO SM5WI K4WMB WB6CIY W8DCH W1MIJ DL1MD W5EJV W7VSM HBLF
W1UOP W4HKJ JA8AA VEIAFY 256 K6IEC WA8HFN W0CU G3RFE W5QIX ZD8HL K4AVC
W2K1R W.5NMA W3VSU W2CES 263 G4JZ SM4UMG ZD5R 210 Il ARS W6AEM K4RBZ
W2HDB W6UMI W3WPG W2CZF D.T7CX VE2RCT 220 K8VSL IT1AQ W6HVN 183 K5ABV
WB2FSW W8BVF W7BGH W2LA DL1CF 255 W18XQ 233 DL1YA W2BAI JA1DFQ WA7BOA K2BQ0 ON4NM
WB2HXD W9NLJ PY7YS W4HKQ OH3UO UC2AR W4NBV VE6SF HB9KC W5HJ LA8PF W8PCS K3BNS W1 NF
W3KDP W4HOS VK3YI. W5RU WB6AKZ K0GVB K1LBH OE3SJW W9PWM OH3QC W2AAU
W4RBZ 300 289 W4THZ W1IKE W7DQM K8IQQ 209 OH1VA W0RZU UC2WP W2CUE
W5CP DL1DC JA4BJO WSBCT WA6QGW 254 W8GMK 232 K9WEH K8YCM/5 0K3UL YU2NEG WIJVZ W7BCV
W8CLR JA1AG K0UKN W6FET K4GSS W90VF 11 LOL K9YOE K8PYD OZ5DX W2CNQ W7CRT
W9FKH K1YZW OKI FT WBPLK 262 WtLQ WA9TVL K5QVH OH2BCZ 8M6AMD SM5FC 198 W4RJC W9ALP
w OPXX W4N0 W7TDK DJ5DA W7UVR ZL1HW K9TZH 8M5BVF W1GYZ UW3DR DJ9NX WD IIWOS
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178 164 VE3CDX 8L6BÜ K0CER SM0TO 135 WA0OTE W4ÜRN WA4EPM UW3FD W8MX0 I1ADC HB9AEDK3TRZ F80P VE3CWE W4A0U 0K1AEZ 8P88R DE1EK IOK W4LXX WA4SSM VE3ADX WA8TFJ X1AKJ HB9AHSK4GLA K3HTZ VE30R W4FWG 0K1JD UA3KB0 CL3XH XX O
K2CC 
KP4CQZ 
8MBCUK 
UA4LM 
UL7CG 
W3NNL 
W4GHN 
WB4FIN 
WA5LMG 
W7QB

WA4MDA WB4FJ0 VE8N0 W9ELG K1LWC 11MMM
PY2BJH 0E5CA VE5DP W5RY OKtPG VE3CEA 11 OLG IVA4ZMH WB4Hf'J W2MBU WA9UMH K3CRC JA1HHMW2UA PY1FH V01HH W8ÜM SM6AKH VE3FYF K3TCY WB4AMT W5DZA WB4C1I WA0AMC K3MZY JA3BSDWB2BEE 8M2CXU W1AIO WA8CIA HC2AF VE6AKV KR6J8 W6HS W5HTG W6EGM Y04WU K30LG JA5LIW5NLP W2G0O W1CSP

151
WA3BHY W1DXB MP4BFK WA0NYK W6CLZ YÜ1NAJ YUIQBC K3UMM JA6ÜNLW8GQU W4M0J iv id re W4TXE W1ETV V01HI W7POÜ W6MTP 4X4 VE K4WUM JA7KEW8QBG W0DAD/6 W1QU8 DL8AJ WA4EKF W9MIJ/1 W3NNX W7ZHZ W60L 114 KL7FMM K1IKNW9UPD W9NNX W2NCG K5KYD W6KPM IV1 PEG W0CQC W8TBZ W6VEB DJ9VW 109 K8AXK K1NB0

177 163 W2TKG KöKQN WA0ELM W1STW 
W2NEP WA8THV W6ZGZ DL1DH DJ4X0 K9KXA KINKZ

WA2BEX 0Z.WJ 134 W9HFB IVA6F0F DL7BK DJ5VH LUßFBR K3FUW8M5BGM DJ5JH WB2GH1 W2LFL 14Z
DJ1PK WA2GHW DL9WX W90YZ W7GXC 

' W7GYF
JA3CF DL6DR OK2KGD K3PZUW4ET0 DJ9SB WB2JYN W3LMZ WA2JWV K2KTK 124 WA9MMT K9DWK DL8DU PA0JAL K3UXYW6FXB 1)L6KK WB20LN W4RXT L> LtEC WA201L LA3XI GM5AHS W8GMX W1CED DL8KJ PI1KM K3VZV

176 
DL4PV 
UC2BF

G3NKQ WB2OZW WB60LR DL9PR (VA2QHK W40HP JA1AKH 120 IV8VQM W2CIY FW8RC UA1BT K4YZR11GTL WB2PXU W7BJ DL0BT 
JÄ7ARZ 
K4BBK 
K9KBW7

WA2TJA W 6HPG K1PHL DJ1QX
DJ20EC

W9CBD WA4RGL G3HC UA1K1A K6RIPK1PVB W3UHN W9TQA WB2NZU K4AE W9P0C WB6FGR G38YC UA0MX K6TVLK3ZCA W4JJX
150

WB20QQ 
W3ABT DJ3NK

SM7G8NWA4JJY
ZS6CW

SM7CWW EA3KT W9VBU W78LU JA3CV UA0RV K6YNB
175 K8UHB W4YKH UA3ÜV DLWJ IVA9AIB W9RGB JA6HW UDßBV K8YDR

j)J5IH W1DTY W5GZR HB9RB 4 . 11/', i/nir W3HCW VV2DF DL7LJ W0P.JB KL7AIZ W10ER K9DJQ
K9JJ8 
0K1HA 
0N40R

W7GVX W50ER I1AVD OKIKIL W3HNK WB2RSW DM3ZBM XE1KD 113 LZ1KDZ W1R0M K9UEY\VA8öNM W5ZVU UTIC 0Z5CV 
PY2BNX 
SM0BPZ 
UW3CX uri r.1 r/Kir

W3IWS WA4LJH G2ZR YIJ18F DL3XG PY2DTV W2EBW K9YTP
h8KC n 6GTE lilUHÜ W4JUK 132 W7CAL C3LUW DL8TG UF6FE W3FLZ K0JGH

W1GNU
W0OMM 162

WA6AJB K3ÄIG W4DXA DL1EQ YU3AT G30XI 119 0H6NH UT5BZ WA3DUM DA90EIVA6KMF K4EEK W4NTE JA1KFN 123 HB9EC HB9ADM UJ8AB UW3TE W4ILE LU1DQB 
0H2DWDL1DAA WA6TKQ K0QYD W1EZM. 

W3DBF 
W3EAI 
W4CZS 
W4YZC 
VVA4MCV 
W7FT

W4PGK 0K3KAS JA8EL K6HWC/1 VÜ2LE VE3GC0 W6EZL
174 G3JBR WAfMQU ON4ZU WA4CZM OZfiMJ DJ4UF KIEWS K7ANY W2FY8 VE6ALX W6GC OK1ARN

G3TZU HA5FE WA8JCD ÜB5ND WA4EPL W8CAG DJ8FW K1EWL K71NE W3CBF WA1GDW W6YLL OKIKOK
HB9ADP HA5KDQ WASTEL W1C0I WA4HHW WA8RXU F9AP K1LDK K7QXG W4ZFE W2DGZ WA8TNJ 8M5BGB
W4E1 HZ3T YQ W9QWM W2HZS WA4IRR W0CWS GM2HCZ K1YKN K9QFR W6MZH WB2QJB W9TV 8P1BHX
W8ZN0 K1EUW W9TPA WB2QKG WA4JTI JA1GHH K2HWF K»PUB WA0PKX W6ZGM WA9QXYOAILIE0K2UQ WA9NHQ W3KGU W5IKG 131 K3JYZ K2JFE 0Z6MI WARERW YTJ1N0F IIA6GD

173 8M3CJD WA0HVR WA3HUP W7PS0 W5KFN K7TCL K30TY K2LA1 PY1BYK/ 112 YU30DE 5N2AAJ 1JA0TD
F3CB SM7DQK WA0NTC W7GG0 WA9QAM W5KWY KH6BJ K7STK K2YEK GI3RXV UB5TN8M7BWZ UA4KKC ZL2VN

149 141 WA50XJW OEIBPW K8L8K K38GE VE1US HA7KPF 108 105
DJ5EY
DL40P

17F6DAWA4NST W1UQP
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265

nnr/,.1 KIDPI
W6KNH W4EEQ

260 W8WC
DJ5LA 252

k»lka
™8Aaä W8ROC I1BAF
JA1ADN 251
KtUDP K4BVQ
LU9DAH VE2ANK
PY3AHJ W1R0
VE4OX W8SZS
W2LEC W9QQN
W3AYD WA9NUQ
W3BVL YV5CHO
W3N1G
W4AVY 250
WA6KNE DJ5AA
W9DNB 11EVK
W0QLX OZ3SK 

WA0KDI 
259

243
HPP 
K8VDV 
W2GRY

242
JA2ADH 
VE2BCT 
W4BYU 
W6DZZ

241
HRCD 
JA2JW 
K1IDW 
K3HHY 
K4GXO 
K4HJE 
K0BUR 
PY2ASO 
W4TRG

K3MVP 
K8AJK 
W1FAB 
W1ÖXQ 
WAßFPB
W7DQM

238
W1G0X 
W4LLV 
W0IJM 
W0SFU

237
CRßDU 
F8SK 
W1HR 
W3PN 
W5OBS

236

WA8HFN
229

K4FTZ
ZL3AB

228
JA7MA 
K6SVT 
K9COS 
PY2AQQ

227
IhSCA 
DJ0RM 
W9HPS

226
DL7FT
VE5JV
VE6SF 
W5KTW

217
K1HVV
WA5REU

216
VE3NE 
WA4PFE 
W7WLL 
W0MGI

215
KIOLT 
K.9JJR
WA4LSK

214
SM5MC
VE3UR
YV5CIL

213
K4WMB 
WICUXZS6UR K6ERV W4VMS WßKUT 277 JA3UI EA4GZ WA4GCS K5QHS 225 F8CW

320
310

K6WA W5KC W8BQH II.JT W6TZD EP3AM 249 W2GT UCWN G3BID 212G6TA W2GQN W9TKD UA4PD TI4JP HB9NU 240 SM5LM HYRK K1ZSION4DH HKDB W6CHV 293 ZS6BBP W3JK 264 WA3ATP K8OHG K8AXG 235 SM5YV JAIBN 0Z5JTVE3QA K6CYG W9JT W2GKZ W4PJG DL7EN W9HP W8QN W K0OYQ CX9GO SM7BHF JA6AD
W1CLX K6YRA YV5AFF 282 G3AAE YV41Q OE2EGL G3HSR WB2PWU K2POA 211
W40M K80NV 291 K2KER 275 248 OK1MP JA6DCE W6PTS OE3SAA ON5PDW8UAS W1HX 301 K1SHN OE1FF W1WQC 263 258 W5GXP SM0ATN Wl QQO W8EKW VE3BSJ WB2HZG
ÄUKG W1W K2YLM PY4KL VE2WY W4DLG K4ASU JA1BK YV5ANQ VE3AAZ W9EGQ W9WKU WlffKO W4JVU
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1L3AAD W1BAB WA3BYS 173 VE3CGS 148 DL5LR W8PQD K1HBM W4AST 108 D.JIVY WA2VEG K2HLK
WTDBM LA4DJ VS6AJ CT1LN F2VX W9UX K1WYD W7LBN DJ8ÏQ DJ3YC WA2YFB K3CAP

210 W1FXD 184 WB21EC WA2CCF DL4PV HK5ACI SM7CWW W9LQR DL8DC OL8LH W3ABT K3FDL
iA5YJ W1H0U I1ZV W7ÏBX W4KOÜ KR6AB H8GZ 131 VP8IE 5Z4KL DL9CQ IIBBR W3AYS K3ZNS

W10HJ W6ZC WA4FDR K2CPR FP8CY W1JYQ FK8BK Il PIE W4DFK K4CG
209 WA2FQG W7V8M 172 W5TBH 147 

DL9SV 
K10UJ 
K3QDY 
WB2VYOW 
W3CM 
W3HTO 
W4FUM 
W0DAD/6 
W8GHN 
ZS2FA

K6IPV K6KQN W4GHN 117
HB9ADE 
K7QWI

G3TUF I81EP W4QBY K4DPG
W3VLG EA2EL W9CCK KH6BVS BM5BGM 

W40K0
WA8GPX JAlQCA IS1TDW WA4VTV K4IHPV2AEB WA4HTR 183 VE3EDR W9EXE K8BIT WA9SÜJ K1ZTIP JA7BHQ WA5KBJ K4J8ZV6TXL WA4WTG W1MZB WA9ÏYG 0N4ZU UHZFE ZC4RM K8ALH KINKZ WBSURS K4JXZV8FPM W5LGG H18XAL W4BRE PA0TGW W6PRO kbsvq K1ZJW WA8GRO K5EFWV9BGX W5OLG W51VLD WB6FYW 160 VE5F0 W8GMK 121 
DL6NX 
HK3APC 
K2HER 
K4AJR KP4CRD 
KHOFQB 
K7UXS 
K9JTD 
VP9CP 
WIDAY Wl TM

116 LX1BW K4MAM W9EHW K5YBB
WA6OIU WÓFXB DJ5IH 

HAT 
IlBXK

WA1BJY WA9PZU HH2HH UA3CT K4NKI W9MBQ K.7JLF
208

A8ADQ
WB6HGH 
W8GGE

ZD8HL
4X4TP 171 

WB6LFR
W2BHK

130
W3BK
W5UKK -

VE1RU
TFA4BG8

K4PUZ
VE8NO

TV9SCN
WA0JOP

K7MJC
K7TIC

<1ZQL
V2RBK

WA8GKW
W9WÏ0 182 WA9IVL UTMG 

JA1M1K
W3NM 
W3OJW DUQG 

F08BS
W9BVU WB2VEG VP7DR

W4GRN W2OPF
K8TBQ 
K9FVR

V9GXH ZL1ARY CT I IK 170 
DJ3CN 
WA2PXI 
W8LAV 
W9KGO

Ki hrn1 W4WR HMlAJ 115 
DJ18X 
DL9XN 
GW4NZ 
J AßEL «MKRPn

WA4ICB W4HVD 101 K9T8Y

207 
"XSBH 
ILßBZA 
<41EP

9G1DY
199

K8GOPPY2QT

DL9RE 
EA7EM 
F2FOK4PÀ 
K0GZN

K4SDW
K9TRP
PA0UC
PY1MB
8M7CAB

146 
CT1MW 
DL1CR 11HL

WA6DOB
VV7RPH
WA7DRP
W8TWA
WA8ÜUM

K4ELK 
K0TYO 
WB2DND

1OQ

WA4UHK WB4EEM CR7FM
W7PJY WB4EWUDJ3NK
WA9UGI WA7GHKDJ4JI
YA1HD W9HLA OJOFN
YV4UA W9QEE DJ9XA

W6IBU/
KG 6 

KG6AQI 
KH6BZF 
KR6KQ

)H1TM 
Y3ÜRD 
5L3RP

206 
3J2YL 
W4TZ 
ÎA7IR 
JZ7BG 
ÌV4KML 
(V6CDJ

205 
D.T8CB 
K5LNTN

VE3ELA
W2EYB
WB2RLK
W4JDK
W4NBV
W5AJY
WA8LUC
W9GAI

198
G5DV
W2PDB
W8WU0
K9RNQ

197
OElMEW
W4LVV

PY6GN
W2CNQ
WA1IHN

181
DJ2MM
DÜ1FH
HB9EU
K2GPL
VE3CJW2OEH
W5NXF
WBOJWY
YU6CB
YV3KV

169 
KOYIP 
W1AA 
W1MRQ 
W4MLF

168 
KILWI 
K4YFQ 
VE3ZN 
W1OKG 
WAORTA 
YN1RTS 
6Y5GG

VE3BLD 
YE4XN 
W1AW 
W2RIR 
W4BHG 
W4PC 
W5LDH 
W5WJQ 
W6AOI 
WSMBV 
W8FOV 
W0YZQ 
XE1FFW 
YV4QG 
ZL1AAS

K2DJD 
VE5JS 
VSSEK
W1DTY

145
HB9RB 
KWCQ 
K4DJC
0Z3PZUR2KAA
WB2NYM 
W3LNE 
WA5RQA 
W7WS 
WA8L8O

W9DRL 
VV9PUY 
WA9PQE

139 
DJ3LF 
F5RV 
HB9MD 
K2JJK 
W0PAN/ 
KH6 

KÏV6EJ 
K0EEL 
K0GSV 
W2HC 
W2PFL

JAlHGY W5CLZ
WB2KT0 W5LXX
W4ENQ W5NQR
WB4BDO WA5LMG
WflKPM WA5REB
WA6WXP WB6MVK
YV3KX IVA7AHO

W8GGQ
128 W9UEM

VE7JF
VK50L i?n
W4SPX K11YD
WA4LUG K4KMX
WA9CYV KH6BJ

VK9BS /-I-)8WZ 
WA4NIB

107 
D.T9WA

PVt HX DL6ÜH 
WH9VÀP t’SBV WB2VAE HI8XDA

HR1K8
113 JA2APA 

DL7EL .IA7B8D 
HAHL K3TRZ 
I1BVG K3ZCA 
KR6MB KSCMO 
W5ECT OK3DÜ 
WA6QGW PY2OY W7ä« Vüo/’irr

WA9PWN DL9DE KR6MF 
W0LHP Ü3NXB KR6TAB 
5R8AK G3RBB LA3K

G3VZD OA4EE
GD3TIÜ 0A4JR

103 HB9VJ OK1ZL 
CE6EW HERE VE2BGJ 
DJ80T HWL VEßAHV 
F2EX K6HWC/1 VE7NH 
GM3TDSK3FNW VK3AMK 
K1MKH K4BWZ WiLFE 
K2GHS K4DJW W1PRT 
K2PXX K7RDH W1T0U 
K3TVU K9DCG WA1UXE 
K4HUO KH6FNV WA1EDR 
K7RLS KZ5FN WA2LMW

FV1FJJ
IV7M8C 180 

GW3NWV
167 

TILGT 
W9DOR

159
T1LCF

9L1HX W4ETO
W4TXE
W7EKM

127
DL2AB

KSlRK
K8THT
ÓX4AA

W8OAR
6Y5DM

VP2KR
W2SJMW6WLH
YV7AV 
ZB2A0 
ZC4GM

K0RTH 
LU2FA0
OE2UE

LA4VG
OE8AY
PZ1CE

WA2RSX 
WB2HBV 
WB2MOI

204 „ 196 K2Q0U
K2RAP

ZF1GC JA3CWV 144 W7K0I G3UYJ PY4AKT TF2WKP VE3DVT WB2NSG
12TA OZ3KE 11TIC W8YGR K7TCL SV0WL 112 VE3FCR VE6AET WB2OBO
ÏV2MM R4LFC WB2CGW 166 VE3FHO K5EXW YÜ2NFJ VK9KS TVIBGD F7AA VE4JK VP2AC WB2OUZ
W4WHF W8WZ 

6Y5DW WB2VZWHB9TE W8ZNO Y V3CN TV IDO OE 187 VE6ABR WlMX WB2RKU
W6ZBS K3RPY JA3RQ

K3GKU 138 126 W1MD0 0H2BQ VP2AA W2HXF TV3AXW
195

K4RHL 158 143 OH2BH JA1BWA WA1ÜIA UA9EU 106 W1EED W2l)IS W3BAB
203

DLlPM
K1BDP
JE1PC 
4M6VR 
^M7ACB WR9MF>

K4UFE K4SBH DJ2WN LA7JH VE2RB K4WPL W2LEJ VE1ÜS DJ30C W1HQV 
WB2SAF

WA2VSQ W3HNKW1HRI K4VKW UC2BF IlCTL VEIXP VY2DY K0VOI WA2TIF WA5MYR DJ7ZÜ WB2LCZ W3KCSWB2ZKJ SM5VS K4AQQ W2ESC WA4IRR K8PYD WB2FMK DJ9Q0 WA3IWM WB2RKH W3ZSKVE6AQL W1FDL 165 W1EW W2GOO OE1BFW W3IF 311 I1APV W4FPQ W3KVS W4BCBVK2ADE W1PNR DJ3BB W8QBG W4LXL 137 
K4VYN 
K5BXG 
OKlADM 
W4CZS 
VV8KRS

OH6VE W4GRG CT1MC 110VL W4SD W3NQV WA4CÛN
W3KJ K1BPJ WA4GUZ PA0ULA W4JFW DJ3HJ K3LGM WA4LMD W3SEJ WA4QHN

194 W5EGS 0K1VK 157 W7GDS WB2WW W4UF DJ9JX K4UOW WA4MDA WA3GTX WA4RGLIT Uù ¿TAX'
WA40PW I1GZ W6SUD VE5KG VE1PL 4X4HW W5RO WB 4 AMT DL7HJ K5DZV WA4TYLX WA3HGV WA4RQD
W5RDA
W6ISQ 
Y\Vqa Y

WA6GLD W3QCM
W7UVR

WA8VFK W5KOO HA5FE KzMDH WB4ASG WA4GZZ WA4SWW
193 WA6LDV 142 5Z4KN WA5NQJ K2EÜR KG6SB WB4HNV W5NQQ WA4ÜNKJA1BWT WB6UJ0 155 CT1FL W6LV PJ2CR VQ8AR W5LVQ WA5LUM WA4WWKA» IT O*xA

ZS4O1 WB2NXL W8CFG 164
DJ4VZ 
DL80A 
UPEG 
VE3EG 
WA0OAH

163
CE5EF 
K18LZ 
K411F 
K7YDO 
WA2CGD 
WB2OLN
W3ABI

11PLH
K50LJ DL6JJ 125 W6UQU WAsriw WA1FNS VV6ZGZ WßASA WB4BKVW5DMR W0NGF JA1JAN 136 

DL1MM 
K9ZBI 
LU2CF

JA1DFQ WABYMG WTOON WB2CDF W8OYM W8ZVL/6 WB4CGY
202 

ItTRA 
K2IEG 
PN8AA 
W60HU 
W7EPA 
W8ILG

201 
EP3R0 
K1DFC 
K4RQZ 
K8VCB

W6TZN W0YDB W7AQB JA7JH K2DGI WB6OYM 3C3GNM WB2FFZ WA8DCH WA6HAE W5CIV
W0YYS ZS1DC KfiRSY K9PQG W7CRT WB2PPP WA8MÛP WB6FGT W5DRQ

154 KL7MF W2URM WA8DEX WB2YRU WA8ORF W7GHB W5FDI
192

VOHB 
W4BA 
WA6DET

191
W2LFJ
W9NLJ

189
W1MLM

179 
Kuno 
LÜ8DB 
OE1KW 
PA0XPQ 
VV1EJE 
WB2UKP WB6RMZ 
W8HXR 
WA8OSE

WA4SUR 
W9YMZ

153 
DJ5DA 
YA5RG

152 
W5KGJ 
5N2AAX

K9WEH 
0A4BS 
SM0BPZ 
VE3CPB 
WA2JYA 
WB2FWE 
W4PEW 
W5FFW 
W7GVX

UW9AF
WB2QKG 
WB2QKT 
W2GHK/4 
W8KIT

135
DJ4SS
DM2ATDI1FDC 
K4KJD

W3ZPO 
TVA4ZLP
W5PTG 
WB8EFA
W9DDL
WA0ELM

124
DJ7CX 
GI3WFA K1T.FTT

W9FPM 
W9PWQ 
W9VNG 
WA9NFL 
W0BUL 
W0DP 
WA0OTE 
ZE1BP 
ZP3AL

WB4DJI WA9BNX WA8GBE 
ni À» WA5RTD WA9KYK WA9FZQ

WB6JRL ÏV1EC WA9TFM nPlpS WASLYJ ZS6AUZ W0PVZ 
wÄi WA9UMH 4X4KM W0UGV 
I1TH« 0W8DY WA0MOB
VE2ALA 105 «"R WA0MOJ
VE3ADX F5BI vv/tp YWB2RHXUAKJ 1n2 ’.iHiW4AV »CRH „„J®?. 5W1AS

W5FUR 
W5HUM.
W5LJT 
W5MIR 
WA5PRJ 
W6BDI 
W6KOE 
WB6POP
WB6TWG 
W7ANW W7FFKZ5LC 

OE7UD 
PY2DSC
SM3AZI 
W1BFA 
W2SSC
W2VBJ 
WB2BBZ 
W3LPF
W4FWG
W4RJL
W7MVC 
W0FIJH

W4TFL 
W9ZWH

188 
VE3FKL 
WA2KQZ 
W5EDX 
W70EV 
W8GKM 
W9MW0

187 
K8GQG

W6PQT
ITS W7JWE

WB2BEEWA3ENZ 162
W4ZNI CR6AU
WA4QBXJAUBX
W9ZRX K1QMV

K5TGJ
OZ8EA
VE5QKK9BPO W1FEF
W1MQV

176 W1VRK

141
151 DL9OK

OLIAR F5SJ
G3KZQ HBH
K4WJT K3RFH
OH3NY PA0DEC
WA2JBV SM6AMD
WB2UZU VE3BIF
W6GRX VE4BJ
YU30V W2QDY

W3CES
150 WA3BHY

DL1MD W4DQD

KA2JP VE2JD 
W2IHH WA5REM 
W7BJ W60MR
WA0HMP W6PLS 

W7NY0
134 WA0IHQ 

UBER 
I1CLC 123
WA4EKF DJ6VM 
0W6HPG JA1FHK 
WA6HKG JABBZI 
W8AE K3OTYK7DVK

119
I1LG 
I1SMN 
K4THA 
K5MFA 
K9QFR 
OE1CEW 
SM0FE 
VE2AXZ 
WB2BDH 
WB2RSW W4RMT
WA4GDP

WA5CBE 
VV6DYJ 
W6PGM 
WB6AKZ 
W7SFA 
W8KVF 
Y03JU

109 
CR6HF 
DL8OH 
DM2BEA 
EI4AN

11TRV 
JA0SU 
K2MVW 
Ke YUI 
KR6DB 
OD5CA 
UA4CZ
VE3QW 
VE5DG 
WA1DJG
W3BYQ 
VV4CHC 
W4FOD

UT1NL
CT1PQ
DJ9MW
DL1EQ
DL4PX 
GI3ÎLV
HC6GM 
HPOB 
JA8NU 
K2HPZ
K3CBW 
K4CEE
K6RXZ

100
CP5AD
CR4BCOJ9MZ
»J0RX
DL2AH
DL5NJ
DL8RM
DL9XR
F2QM 
F5AN
F8HB

W7LRV 
W7UTL 
W7VR0 
W7ZZC 
WA7FGA 
W8GXR
WA8NDE 
WA8PKG 
WA8RSL 
WA8T0Y 
W9HQF 
W9UHD

XE2WH K0WKE W7HO W4GXB KßPIH W5DL 133 OZ2KT W4UAF/6 HA5DG W6OUF KH6FRO ( 13RRD WA9NJB
PY2CTL WA8SNM OE8KI W7MSI DL9HC SM5Z0 WA8LNL JA1ALX WB6GCV RPIPGY G3UQR 

G3XBR CSABA 
GM5AIF 
HK3AJV 
HK5DE

WA9NKN
200

G3NLY 
11KDZ
I1WT
IS1VAZ

WA3CGE
186

K4PSR
K0IFL

175 
K3BNS 
K9CSW 
K9JJS 
WA4TSP 
W8BRL

9Q5FV
161

CR4AJ
DL7DE
TV6FHM/

W1LTY
XE1EEI

149
DJ4PT

W8VHY 
W8WRP 
W0KHI
W08HY 
XE1AZ

.FA2DD# 
W5HJ 
YV5CMQ

132

SM7C8N 
WIMP 
W4WSF 
WAßSOV 
WA8PYL

YU2RAZ 
ZP5JB 
5N2AAW

118

VE3ACU 
VK3KB 
WA4VHI 
W5AC 
WB6BMW

wsjauW9MZP 7^4
W0BA lt^lv
W0RRWWA0PKX™q

WA0LBK
XE1BC
YS2CEN
ZD8HAL
ZL1AAPK3IVI W6FET I1AUM XE1NI DJ0PH DJ80K WB6FCR oicir VE6PL I1HBPM1B

185
DUI K6CWS G3ÜDR 122 DJ9ZB WB6LQR 9X5 A Y W1DHL K1EIN ZS6XP

i>A8V K1PVB VE3BSR 140 JA1CYV DJ4ZD DL7LJ TV0ACT W2LCW KUQI
K1KNQ

3U7AL
VE3RO VE2AFC 174 K2KGS WA4WHP CESEZ WA5OAVHA5DU JA6MS W0SOZ 104 W2ORA 9M2JJVE4AS VE2JC W3KEK ON4AR WA0ORX DL1RA W6VVR HC1TH PA0WOR WÄ0MQM DJ1AM W2VDX K2BUI 9M6NQ

110 QST for



• AH operating amateurs are invited to 
report to the SCM on the first of each 
month, covering station activities for t he 
preceding month. Radio Club news is 
also desired by SCMs for inclusion in 
these columns. The addresses of all 
SCMs will be found on page 6.

W3GSX 16, W3VAP 16, WA3HMU 12. W30Y 11, WA3JGS 
11). K3RI1A 10. W3JKX 9, WA3GAT 8. WA3IPG 7. 
WA3CND 5. WA3EEC 5, W3FVY 4. W3BNR 3, W3BUR 
3. WA3BJQ 2, WA3BSV 2, WA3IAZ 2, W30NL 2, W3ADB 
1. WA3CKA 1, K3BMA 1, W3EU 1, W3ID 1. K3NPC 1, 
W3YPF 1.

MARYLAND-DISTRICT OF COLUMBIA—SCM, 
Curl E. Andersen, K3JYZ—SEC: W3LDD.

ATLANTIC DIVISION
DELAWARE—SCM, John L. Penrod. K3NYG—SEC/ 

PAiM: W3DKX. RM: W3EEB. A Merry Christmas and 
a Happy New Year to nil the amateurs in the Delaware, 
section. New officers of the Delaware ARC are K3UDO, 
pres.; K3ZKD. vice-pres.; and W3BGE, secy.-treas. We 
welcome two new Novices in the section, WN3KZR and 
WN3KFR. WA3HWC was voted in as the I wo-Meter 
xNet manager. K3GKF sent nut 125 OO cards during the 
third quarter. WA3GSM handled traffic from the Guv. 
of Wash, to Gov. Terry. WA3DYG attended the state 
c.d. conference. WA3DUM reports a very poor month. 
W3DKX has a new amplifier. K30BU reports that he 
is now working in Philadelphia. W3EEB reports v.h.f. rig 
problems. W3ZNF visited ARRL Headquarters. Don’t 
forget the Jan, Annual SET Drill. It’s time to check 
that emergency equipment. Net traffic: DEPN, QNI 47. 
QTC fi: DSMN. QNT 42: DTMN. QNT 38. QTC 2. 
Traffic: W3EEB 56. W3DKX 52. WA3GSM 20, K3NYG 6, 
WA3HWC4, W3MK4, WA3DUM 3.

EASTERN PENNSYLVANIA—SCM. George S. Van 
Dvke, Jr., W3HK—SEC: W3AES, RMs: W3EML, 
K3MVO, K3YVG. W3MPX. PAMs: K3MYS, K3WAJ. 
V.H.F. PAM: W3FGQ. OBS reports were received from 
K3RDM. WA3AFL K3WEU. WA3HW, W3ID. KSEMA 
and WA3EEC: OVS reports from W3ZRR, WA3B.TQ, 
K3WEU. WA3ATZ. WA3EEC and W3CL: OO reports 
from W3NNC K3RDT. K3MYS. K3EMA and K3WEIT.

Net Freq. Time Days

MDD 3643 0000Z Dailv
MDDS 3643 0130Z Dailv
MDCTN 3920 23OOZ S-T-T-S
MEPN 3920 2300Z M-W-F

18()()Z S-S
MTMTN 145.206 OlOOZ M thru S

Sess. QTC QNI 
. 1 te.

30 377 11.5
25 17 3.4
16 82 16.7
22 69 24.4

27 9 8.4

Mgr.

WA3HTQ. RM
W3CBG. RM
K3GZK, PAM
K3LAG

W3ÍFW

Net

EPA 
PF
PTTN
EPAEP&TN
VHF (6)
VHF (2)

Freq.
3610 Daily
3060 Mon.-Fri.
3610 Dailv
3917 Daily

50.25 Mon.-Fri.
145.6 Mon.-Fri.

Operate* ONI QTC RXf/PAM 
6:45 p.m. 2*7
5:30 p.m, 442
6:0(1 p.m,
6:00 p.m. 567
7:00 p.m. 12
8:00 p.m. 6

318 K3YVG
507 K3MYS
168 W3MPX
215 K3WAJ

9 W3FGQ
2 W3FGQ

Officers of the Hazleton. High School ARC are WA3GYU, 
pres.; WA3GYT, vice-pres.; WN3KLS. secy.; WN3KKB, 
trea*. WA3AFI is putting up a quad and tower. WA3GUL 
got his big “A” ticket. Sept. 4 was WA3EEC’.« 18th 
birthday, he registered for the draft, started college 
and received his big "A" ticket, WA3TNC got a new 
HQ-120. AVA3CFU built a stereo f.m. rec. W3HK is now 
a grandfather. WA3TUV is radio engineer at WHHS, 
Haverford High School f.m. station. W3EML resorted 
to Flit to finally get rid of all the bugs in his 
gear. W3NNL and K3NPC both got their Extra Class 
tickets. W3VR says traffic i* heavy now and wonders 
what the holiday season will bring. K3YVG came out 
on top in the Pa. Post Office Net exercise. K3EMA 
made the Extra Class. W3AXA is back from KL7-Land. 
K3MVO reports that golf is about over so there now 
is more time for traffic. W3EU is touring New England. 
W3HNK got his DXCC certificate. WA3TPG is frying 
his hand at a little home-brew, equipment I hope? 
W3CTD is venturing into 2-meter land. W3TCC reports 
lots of activity in Bucks County ARPSC on the 
“Bring Em Back Alive Exercise”. Traffic: W3CTTL 
6606. W3VR 1761. K3NSN 766. W3F.ML 681, KWVR 563 
WA3JCJ 276, W3MPX 267, K3MVO 238. W3ERL 236, 
W3CTD 155, K3VBA 148. WA3*O.T 130. WA3WO 110. 
WA3.TKB 103. WA3TNC 94 K3OTO 78. K3YVG 73. 
K3PTE 72, WA3GLI 71, W3NNL 68. K3WAJ 65. K3WEU 
64. WA3IUV 58. WA3EXW 55, W3HK 55. WA3AFI 54. 
W.UEXB M. WA30FU 48. W3KJJ 32. W3AXA 28. 
W3HNK 24, K3KK0 20. K3KTH 18, W3FPC 16,

New appointees: W3ZSR as OO Class IV, Endorsed 
appointments: W3ZNW ms EC for Calvert County, 
ORS and RM. 'I’wo new ECs are K9ZPP for Baltimore 
< ’minty and K3RGB for Baltimore City. SEC AV3LDD 
has worked out an Emergency Operation Plan for all 
the MDC Nets with WA3HTQ. K3GZK and K3TAG. 
which will be tested prior to the Jun. ’69 SET. The 
FAR Hamfest was a huge success in all ways. WA3GXN 
has be-*n elected as a new director of MEPN. W3GKP 
is still puttering around with 2.304-Gc. equipment. 
Chesapeake ARC operated nn ainnteur radio exhibit 
at the 'Maryland State Fair. K3LFD is a new 2-meter 
rnohiler. Business has caught up with W3GEB so his 
MDDS operation is suffering. W3FU, the lone Intruder 
Watcher of MDC, had a busy month bofU tracking 
and reporting intruders in the amateur bands as well 
as wayward amateurs. WA3EOP is now an Advanced 
(.'lass licensee. K8TRC/3 is a new transplant on Laurel, 
Md. Springbrook HS ARC swings into action with 
WA3IAQ, pres.; WA3HUJ. vice-pres.; and WA3HWW, 
seey.-treas, COMSAT has a new radio club officered 
bv K3JTE. pres.; W3DPJ. vice-pres. and trustee; 
and W3BG0, seey.-treas. W3ECP reports that W3BTN 
has been placed in the cold-storage bin of Thule AFB 
for a year, WN3KCP has joined the Explorer Radio 
Club. W3FA advises that antenna towers go up harder 
and slower us one gets older. WA3HST1 is working 
on signal improvement via the antenna replacement route. 
W3ZNW tolls a sail tale about antenna and equip
ment problems after a nice vacation. WA3EKP and 
WA3IYS made rhe RPL but MDC stalwart W3TN 
enjoyed his vacation too well and missed for the first 
rime in 1968. WA3T.TR is now Advanced Class, We 
have a chorus singing the “Reduced Operation-Bark 
to School Blues” in WA3JBY. WA3GAU and WA3IRQ 
while WA3TVS sings "Yve Got. It Made—-The Honor 
Roll That Is.” WdfCE/B has been appointed \sst 
RM for MPT) Traffic; (Sept.) WA3EKP 731. WA3TYS 
469, W3CBG 151, W3TN 150. WA3TRQ 125. WA3HT0 119’ 
W0T1CE/3 103. W3XTQ 95. WA3IAQ 64. WA3JBY 60,
K3GZK 55, WA3ERL 51. K3JYZ 37, W3ECP 28
WA3T.TR 28. WA3GAU 27. K3OAR 22. K3LFD 19.
WA3HSU 18. WA3THW 14. K3QDC 9. W3GEB 6 
W3FX 5. W3PRC 4. W3ZNW 2, K8IRC/3 1. (Aug.) 
WA3IAQ 28, W3PRC 31.

SOUTHERN NEW JERSEY—SCM. Edward G Raser 
W2ZI—Asst. SCM: Charles E. Travers, W2YPZ. SEC- 
W2LVW, RMs: WA2KIP. WA2BLV. PAMs; WB2UVB' 
W2ZI and NJPN Net Mgr. NJN reports a total of 
376 messages with a QNI of 407. NJEPN reports a 
total of 175 messages with a QNI of 453. WR2DDQ was 
elected the now NJN Net Mgr. at our annual confab 
held in New Brunswick Sept, 28. WA2ABY is high 
fra flic man this month and made "RPL 500” the 
fiard way. WB2UVB has made the BPL 5 times and 
received the Medallion. K2EVV operated an Air Force 
MARS station at the N. J. State Fair, and coordinated 
the operation. On his operating staff were W2BWL 
WA2OZN. W2QCR. AVB2BKJ. K2OYT and W2RAF. The 
Maple Shade Amateur Radin Club received its ARRL 
affiliation charter, W4IE. ex-3OZ, early spark man from 
this area, passed away in Florida recently. K2DQC 
had a QSO with him last, K2SOL is Imrk on 
NJEPN with a big signal. WA2FGS is the “YF” of 
W2CDZ. WB2FGE is the new NC8 for Tua. on 
NJEPN. Ex-W2SJT. former member nf the net, is now
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W4YLR at Deltona, Fla. WB2IYO recently resigned 
as quality control mgr. of Ford Inst. Co., and has 
moved to Westchester County, N. Y. K2ARY is faith
fully reporting his OBS skeds. WB2SFX passed the Ad
vanced Class exam. WB2MNF entered Lehigh U. K8JLF 
is chief operator at W2PU, Princeton U. Radio Club 
station. WA2GAA has been appointed OVS. Traffic: 
(Sept.) WA2ABY «19. WB2UVB 421, WA2KIP 109, 
W2ZI 102, W2PU 98, WB2VEJ 96. W2ORS 86. WA2ANL 
84. W2IU 26, W2YPZ 22. W2BLM 20, K2JJC 15. WA2KAP 
8. WB2SFX 7. K2MBW 6. WB2MNF 4. (Aug.) WA2ABY 
528. W2PU 102.

WESTERN NEW YORK—SCM, Richard M. Pitzeruse, 
K2KTK—Asst. SCM: Rudv Ehrhardt, W2PVI. SEC: 
W2RUF. Nets: NYS C.W., 3675 kc„ 1900 local time; 
NYSPTEN, 3925 kc., 2200 GMT: ESS, 3590 kc., 1800 
local time: In future columns 1 plan to publish a 
more-or-iess complete list uf section nets. This will 
include total check-ins and total traffic for the month. 
If 1 don’t hear from the net, I have no way of 
knowing if it still exists. Ixsts hear from you. Con
gratulations to W2PVI on becoming the new Asst. SUM. 
WB2NNA moved back to his winter QTH. Through 
the end of Aug., NYSPTEN has handled 2574 messages 
in 1968, this with 12,028 check-ins. The Central District 
Radio Club elected WB2SYE, pres.; WB2CYI, vice- 
pres.; WA2ANE secy.-treas. The Lockport Amateur 
Radio Club reports 8 members with new Advanced 
Class licenses. They are K2ECQ, K.2Q1B, WA2ZVL, 
WB2ITZ, WB2JBH, WA2UGR, WA2MXQ and WB2KJX. 
WN2GTQ is a new Novice in Rochester. W2CFP 
would like tn hear from those interested in establish
ing a repeater network across the Southern Tier. EC 
K2DNN does a very line job with the Chemung 
County AREC group. WB2FPG can be found these 
days at VV1YK. GO WB2YQH wasn’t able to find any
one tn cite. WB2VND and K2KQC earned new OPS 
certificates. WA2CAL is a new ORS and WA2AWX 
a new OVS. W1IKE, at Hq., continues to search 
for qualified and active Intruder Watchers. The GRAMS 
scored big in Field Day despite some catastrophic 
sounding failures, WA2AIV, WB2JDJ and K2SFP are 
new Advanced Class licensees in the GRAMS. WB2VSL 
has renewed as OPS. K.2DNN has his rotator stuck. 
WB2OYE keeps some interesting statistics on signal 
strengths on the c,w. nets. WB2WMD has moved to 
Massena. WN2GFT keeps emergency power handy in 
case. W2RUF is busy keeping tabs on all the ECs. If 
your county has no active AREC group, let Clara 
know. WA2KND continues to do a splendid job edit
ing the R.4R.4 Rag. The AWA Convention was held 
in. of all places, the Smithosonian Institute. Remember, 
appointments will not be renewed unless the certificate 
is sent to me for endorsement. Please be sure to use 
the, address on page 6 of QST. Traffic: (Sept.) 
W2FR 459. WA2CAL '250. WB2SMD 189. WB2OYE 172, 
W2RUF 122. W2MTA 115, K2KIR 87, W2QC 87. 
W2FEB 72. W2HYM 69, WB2VND 58. WA2ANE 34. 
K2OFV 25. K2IMI 23. K2KTK 14, W2PNW 14. WB2RWR 
12. K2BWK 9. K2DNN 8. WB2WZG 8. WB2HLV 7, 
W2CFP 4. W2PVI 4. W2FCG 2. (Aug.) WA2CAL 194, 
WB2SMD 169, WB2YBX 155. K2RYH 77, K2DNN 16, 
WA2ANE 14, K2KNV 14. WB2VND 4.

WESTERN PENNSLYV ANIA—SCM. John F. Wojt- 
kiewicz, W3GJY—SEC: W3KPJ. PAM: W3WFR. RMs: 
WA3AKH, W3KUN, W3MFB, W3NEM. Traffic nets: 
WPA. 3585 kc. daily at »000 GMT. KSSN, 3585 kc. 
Mon. through Fri. at 2330 GMT. WA3AKH has been 
appointed manager of the KSSN traffic net. K3SOH 
•did a fine job and is commended for his untiring 
efforts. New officers of the Etna ARC are K3UTQ, 
pres.; W3TOC, vice-pres.; W3DMK. secy.; K3FGQ. 
treas.: K3OTY. act. mgr.; W3TZW. director. WA3EPQ 
has gone to s.s.b. K3ASI and K3YAK put out a 432-Mc. 
signal. K3CFA worked Iowa for a new state on 
2 meters, giving him a total of 22 to date. K3ZNP 
handles tratfic. on the PFN traffic net. W3UHN boosted 
his total DXCC countries to 163. The Steel Amateur 
Radio (hub elected K3ZVB. pres.: W3SVJ. vice-pres.; 
W3ZPZ. rec. secy.; W3ZDW, treas.; W3UHM, corr. 
secy. SEC, W3KPJ, is on the lookout for ECs 
throughout many counties. If you are interested in 
serving this segment of amateur radio a letter or 
curd to W3KPJ or your SCM will bring immediate 
information. WA3JEM works a lot of choice DX on 
the 20-, 40- and 15-meter bands. Upgrading their 
licenses were K3EXE to Amateur Extra, W3SVJ and 
WA3GQJ to Advanced and WN3JBN to General Class, 
A Sept, election saw the following officers of the 
Two Rivers Amateur Radio Club elected: K3CHD, 
pres.; WA3HHC, vice-pres.; W30FM, treas.: WA3AYC. 
necy.; WA3FET, act. mgr. Club secretaries are invited 
to " send in club bulletins. Put your SCM on the 
mailing list so your activities can be acknowledged 
in this monthly column. WA3HNV is now W3EUQ. 
New appointments: WA3BSP, EC for Washington

County; K310X, EC for Erie County; WA3AKH, 
HAI; W3BWU. OVS; W3ELZ, ORS. Appointment en
dorsed: K3SID, EC for Potter County; W2KAT/3, 
WA3AKH. W3RUL as ORSs; K3CFA as OVS. In 
the past year I have seen two amateur licenses expire 
because the expiration date was overlooked. It be
hooves me to remind you to check the expiration date 

<»i gour license so you will not be off the air while 
it is being renewed. Traffic: WA3IPU 164. W3NEM 153, 
WA3AKH 88, K3SOH 80, W3LOS 68, W3MFB 56, 
K3EXE 44. W2KAT/3 34. K3HCT 34. K3HKK 28, 
W3GJY 26. W3IDO 21, WA3GQJ 20. K3SJN 17, W3SN 10, 
W3ELZ 8, K3ZNP 5. K3RZE 1, W3YA 1.

CENTRAL DIVISION
ILLINOIS—SCM, Edmund A. Metzger, W9PRN—

SEC: W9RYU. PAMs: WA9UCP and WA9RLA (v.h.f,).
Cook County EC : W9HPG. Net reports:
Net Freq. Times Days Tfc.
IEN 3940 kc. 1400Z Sun. 42 Aug.
I LN 3760 kc. (H DOZ Daily 341
NCPN 3915 kc. 1200Z Mon.-Sat.)

430
NCPN 3915 kc. Î700Z Mon.-Sat.)
Ill. PON 3915 kc. 1615 CST Mon.-Fri.)

810
IILPON 3915 kc. 0830 CST Mon.-Fri.
111. PON 1.45.5 Me. 02U0Z M.W.F. 52
TNT Net 1 45.36 Me. 2100 Sun.-Fri. 273

The Ninth Regional Net handled a traffic count of 
003 during Sept., according to Net Mgr. W9QLW. 
W2JNO, of CBS. was a guest of the Northwest Amateur 
Radio (Hub Aug. 27 while be was iu Chicago cover
ing the Democratic Convention. W9FE. W9HSJ, W9AKM 
W9GUN. K9DRT, K9ANN, W9RMX. WA9POZ. 
WA9QAR. WA9TTS. WA9UXF. WA9YNS. WN9YFO 
and WN9ZDV were organizers <.»f the Morris Area 
Radio ('Hub in Morris, Ill., Sept. 26, Congratulations 
to WA9EL8 and Ginger on their recent marriage 
and to K9TWF and his XYL Rose on the birth 
of their son. W9JXV is the new manager of the 
75-Meter Interstate Single Side Band Net, WA9JDM 
received his Extra Class license. According to informa
tion HHCPived in the mails, many clubs m this section 
are holding code and theory classes. Now is the 
time to join anil get that new license to heat the 
frequency changes. W9JCK was married Sept. 1. Best 
wishes. Russell. WA9WIX has a new Swan 400, This 
column's sympathy is extended to the family and 
friends of WA9AJF, who passed away recently. He 
will he missed bv all the traffic gang in the Chicago 
area. WA9QZE is sweating out his DX certificate, 
WN9ZRV is a new Novice call heard. WAffMOS, 
W9KDL and WA9SPA are operating WA9MOS/9 on 
15 and 20 meters aboard the Yacht (Nirinthian on 
Lake Michigan aud have a special QSL card for 
these week-end DXpeditions. The Naperville Cum- 
munity HS ARC has received the call WA9ZMP. 
The new officers are WA9TBT. WA9TFN, WA9WKR 
and WA9WGI. W9RUB is now on 2-meter RTTY 
with a frequency of 146.7 Me. with auto start. K9VGT 
is now Advanced Class. New appointments include 
K9DTB as OVS ami WA9ZUE as ORS, W9KII has 
built u two-er for the traffic nets. Hamfesters hamfest 
workers had their annual banquet Sept. 28. WA9CNV, 
WA9MHU. WA9TUM, K9KZB and W9KII are recipients 
of the BPL award. Traffic: (Sept.) WA9CNV 1346, 
WA9MHU 995, K9KZB 530, WA9TUM 530. WA90TD 
352. W9KII 323. W9NXG 194, WA9OXI 141, W9H0T 117, 
WA9TCC 109. W9JXV 104. WA9WNH/9 74. WA9AKR 
72. W9YH 71. WA9SPA 66, W9DOQ 58, WA9LDC 46, 
WA9QXT 44. WA9ZUE 36. WA9WCP 34. W9PRN 32, 
WA9QUN/9 17. K9HSK 12. W9LNQ 8, K9TXJ 7, 
KORAS 2. (Aug.) W9KII 131, WA9AKR 101, W9LNQ 6.

INDIANA—SCM. William C. Johnson, W9BUQ— 
Asst. SCM: Mrs. M. Roberta Kroulik, K9IVQ. Acting 
SEC: W9BUQ.

Nets Freq. Time
1FN 3910 1330Z Dailv 2300Z M-F
18N 3910 0000Z Baily 2300Z S-S

2130Z Daily
QIN 3656 OIMIOZ Daily
bid. PON 3910 1245Z Sun.
Ind. PON VHF 50.7 0200Z Mon., Thurs.

Sept. Tfc. Mgr.
135 K9TVG
695 K9CRS

120 W9HRY
61 K9EFY
41 WA9NLE

I regret to report as a Silent Key W9CLF, of Fort 
Wayne. W9PMT. mgr. of the Hoosier v.h.f. nets, re
ports Sept, traffic as 45, Endorsements due in Dec. are 
W9ZSK as EC: W9CMT. WA9LTT as OPSs: WA9- 
MTY as ORS. QIN Honor Roll: W9BDP 26. K9VAY 
23. K9QLW 20. WA9KAG 16, K9DHC 15. WA9MOE has 
a new 40-ft. tower. W0SNF is back on the air with a 
Halo and an HT-37. The Indiana Radio Club Council
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held its annual fall meeting at Indianapolis Oct, ft. 
Highlights uf the meeting were the plans for the An
nual Picnic to be held at Brown County State Park 
next July and K9HYV’s report uu the Indiana QSO 
Party which was held in Aug. W9HPG came down 
from Chicago. Phil never missus any of the Council 
meetings and brings us up to date on the League.. In
diana needs 40 more ECs to Hll the vacancies that exist 
at present. These counties will lie published in the 
Bison. BPL recipients are K9IVG. W9JYO, K9FZX, 
VV9EQO and WA9QOQ tor the month of Sept. Amateur 
radio exists because of the service it renders. We wish 
all of you a very Merry Christmas and a Happy New 
Year. Traffic: (Sept.) K91VG 1057, W9JYO 964. K9FZX 
727, W9EQO 576, W9HRY 228, WA9QOQ 177, K9RWQ 
79. K9CBY 76. W9BUQ 74. W9JBQ 71. WA9RWS 68, 
WA9RS1 63, K9STN 55. K9HZY 33, K9VHY 30, WA9- 
WR 30, WA9BHG 28. W9SNQ 28. W9ICU 24, WA9- 
VBG 24, WA9BNX 22, K9EKY 22. K9ILK 22, W9YYX 
22, K9FUJ 21, K9KTB 20. WA9KYG 19. W9ENU 18, 
K9JQY 18, K.9QVT 18. WA9AXF 17. WA9QEQ 17. W9- 
DZC 15, W9LG 13. W9PMT 13, W9RTH 12. WA9IPS 11, 
W9FWH 10. WA9BVL 9. W9CUC 8. W9DGA 8. W9CMT 
7, W9ALM 5, K9GBR 5, W9BDP 4.

WISCONSIN—SCM, Kenneth A. Ebnet er, K9GSC— 
SEC: W9NGT. RMs: W9DND. K9KSA. PAMs: W9- 
NRP, WA9QNI, WA9IZK, K9DBR and W9LVC.

Net Freq.
BWN 3985 kc,
BEN 3985 kc.
WSBN 39X5 kc.
WIN 3662 kc.
WSSN 3780 kc.
WRN 3620 kc.
SWRN 50.4 Me.
SW2RN 145.35 Mc.

Time Days 
1245Z Mon.-Sat.
18002 Daily
2300Z Daily
UI15Z Dailv
O030Z Daily 
013UZ Sun.
0300Z Mon.-Sat.
0230Z Daily

QNI QTC 
329 234

1329 407

119 20

449 52

Mar.
W9NRP
W9LVC
WA9QNI 
W9DND 
K9KSA

K9DBR 
WA9IZK

CAQ. RM: WA0ELO. It is with deep regret that we 
record the passing of W0BIH of Aneta. Licensed in 
1923. he continued through the years the tradition of 
amateur radio and will be greatly missed by his friends 
fur and wide. The NDSU Amateur Radio Society has 
started meetings again every other Thurs. with \VA0- 
FNS at the helm. WA0PSE has been telephone relay
ing for many of the foreign students in school the past 
summer. The Forx .Amateur Radio Society holds meet
ings the secund Tue. of the month at the Valiev Junior 
High School. WA0QHH and XYL WA0QHG were in
volved in an airplane crash at Brookings—no casualties 
though the plane was damaged. K0PYZ and WA0GRX 
were busy helping Sister Mary, WA0JIE. who has been 
wry active in the YL International S.S.B, Net. They 
helped run a shuttle service between Fargo Airport and 
Breckenridge for the celebrities who attended the in
stallation of the new president, WA6OET. WA0UTS has 
a 2-meter rig going in Minot. W0DM will hold radio 
classes again this fall and winter at the Valle}' Jr. 
High School. Anyone else interested in the Forx area, 
contact K0RSA, as the club will he organizing classes 
again this winter.
NDRACES Net M-F 3996.5 1830 (’PT 20 Sess. 477 
cheek-ins 56 Tfc. K0SPH, W0GFE, K0PZK. W0CAQ, 
W0EFJ. W0HJU
NDPON Sat.: 1730-Sun: 0930 3915 14 Sess. 178 check
ins 12 Tfc. 1730 CDT. WA0HUD. K0PZK, WA0KRI.
Traffic: WAGHVD 91, W0NMV 32, K0SPH 27, 
W0GFE 21. W0CAQ 16, W0DM 12, W0DNJ 4, 
WA0TBR 2.

SOUTH DAKOTA—SCM, Seward P. Holt, KO- 
TXW—SEC: WA0CPX. RM: W0IPF. PAM: WA0-

A net certificate went to WA9TUP for WSBN. New 
appointee: W9LVC as PAM for the BEN. Renewed ap
pointment: W9DM (formerly W9MWQ) a* OKS. Con
gratulations to WA9RAK, who is taking over as net 
manager of the CAN replacing W9DYG, who is retiring 
after 6 years of managing the net. WA9QNI made the 
HPT. in Sept. Thanks were received from the AAA for 
all helping with the 'Bring ’Em Back Alive” program. 
Traffic: (Sept.: WA9QKP 378, WA9QNI 278. K9CPM 
203. W9ESJ 184. WA9GJU 183, WA9RAK 153, W9DYG 
139, WA9HMT 67, K9FHI 61. WA9PKM 59. K9KSA 57, 
W9AYK 46. WA9TXN 40. W9DM 39. W9RTP 38. K9JPS 
36. W9NRP 33. W9BCH 29. K9TBY 22. W9DXV 21, 
K9WRQ 20. W9AOW 19. W9R1Z 18. WA9KFL 16. WA9- 
TUP 16. K9GSC 11, WA9QQM 11. K9GDF 4. W9IQW 4, 
WA9LWJ 4, WA9SAB 3. (June» K0GDF 5.

SOUTH DAKOTA QSO PARTY
Dec. 29, 1968

The Sioux Falls South Dakota Amateur Radio 
Club Inc., realizing that the state of S. D. ap
pears to be rare DX for many hams, will conduct 
a South Dakota QSO Party on the weekend of 
December 28. Amateurs throughout the state will 
be on the air from 0001Z December 29 to OO01Z 
December 30 answering calls of “CQ SD” or 
“CQ South Dakota.”

In addition to the 7 and 21 MHz. Novice bands, 
c.w. frequencies of 3.6 7.1 14.1 and 28.1 MHz. and 
phone frequencies of 3.955 7.260 14.360 and 
21.360 MHz. will be manned (each plus-or-minus 
5 kHz). It is anticipated that the 50 MHz.-band 
will also be covered.

All QSLs tor Sioux Falls contacts go to P, O. 
Box 91, Sioux Falls, South Dakota 57101. Other 
contacts to individual stations.

DAKOTA DIVISION
MINNESOTA—SCM. Herman R. Kopischke. Jr., 

W0TCK—SEC: WA0TEF. RMs: K0QRK. WA0EPX, 
PAMs: WA0MMV. WA0HRM. MSN meets daily on 
3685 kc. at 0030Z. MJN meets Tue.-Sun. nn 368.5 kc. at 
0100Z. Noon MSPN meets Mon.-Sat. <ai 3945 kc, at 
1805Z., Sun. and holidays af 1500Z, Evening MSPN 
meets daily on 3945 kc, at 2315Z. (This is the standard 
time schedule). W0RQJ hosted the Annual Meeting 
and Picnic of MSN and MJN in Sept. W0BE attended 
the Finlay, Ohio, and Des Moines. Iowa, hamfests dur
ing his vacation. WA0LVG is back nn the air with an 
NC-200. K0UIJ moved from Crookston to Albert Lea 
in Aug. WA0LVK now has a W9 call after moving to 
Wisconsin. K0ODS has been back on the air from 
Minn., while vacationing here. Piconet had a good turn
out of mobile and portable .-tations for an emergency 
«{rill called in Oct. to simulate actual etriergeney condi
tions with no plans being announced before <lrill time. 
Your SCM’s term of office expires in March, and nomi
nations for SCM in Minnesota are being solicited. Let’s 
get some qualified people nominated so we can have 
an election. WA0IAW. who is active on both the e.w. 
and phone nets, is willing tn he a candidate. Are there 
any others? Former W0IRJ now is operating from 
Staples as WA0UIQ. Jean is hoping tn get her old 
call back. Traffic: (Sept.) K0ZRD 325. WA0KWO 197, 
W0FHH 105, WA0EPX 163. K0MVF 65. WA0PFV 44. 
WA0TAW/0 42. WA0ONS 42. WOUMX 41. W0KYG 
35. W0BUC 33, WA0MMV 32. W0TCK 28. KOFLT 26. 
WA0OE.T 26. K0DEF 21. K0SRK 21. W0ATO 20. 
WA0HRM 17, K0MGT 15. WA0DOT 14. W0KNR 14. 
WA0NQH 13. W0HEN 9. W0KLG 8. W0FHO 7. K0- 
TKTT 7, WA0RKF 7. WOBl’O 6. WA0JPR fi. WA0- 
ODR fi. WA0LYG 2. WA0PXT 2. WA0DFT 1. ( Aug.) 
WA0MMV 104. WA0HRM 13, WA0TQT 8. W0FHO 5.

NORTH DAKOTA—SCM. Harold L. Sheets, 
W0DM-SEC: WA0AYL. OBS: K0SPH. PAM: W0-

CWW. Now that summer is over the net managers and 
NCSs are to lie congratulated on the good job in keep
ing their respective nets very active. All net managers 
are looking for NCSs. Why not give it a try'! S.D. 
C.W. Net in 21 sessions had 87 QNI. 21 QTC with 21 
stations. S.D. Morning Net had 407 QNT, 26 QTC. 27 
informals, NJQ Net. 324 QNI. 157 QTC. 36 informals. 
Early Phone Net. 294 QNI, 20 QTC, 19 informals. Late 
Phone Net. QNI 1121. QTC 83. mformals, 129. W0DVB 
has accepted a» EC for Lawrence Co, WA0PNB has 
earned BPL three months in succession. Traffic: WAO- 
PNB 535, W0IG 55. WA0LLG 40. WA0BZD 7, W0- 
DJO 4. W0DVB 4, WA0NZA 4, WA0PDE 2.

DELTA DIVISION
ARKANSAS—'Acting SCM, Robert D. Schaefer, 

WA5TTS—SEC: W5PBZ. PAM: WA5PPD. RM: W5- 
NND, The first annual meeting of the Arkansas DX 
Association was a big success. Most of our active DX- 
ehnsfTs attended and enjoyed an excellent meal and 
program. For latest DX information, check 3.815 around 
Razorback Net time, especially after the net on Alon. 
WA5TAF is a new OPS. Net reports for Sept.:

Net
OZK 
RN 
PON 
Teenage 
RACES

Freq. Time* Tradie Stations
3.790 0000Z 34
3.815 2330Z ?
3.925 2130Z 177
3.815 2230Z 26
3.990 and 50.5 during severe

201 
?

402
260 

weather alerts

Mgr.

W5NND 
WA5PPD 
W5MJO
WA5QPI

* Nets will meet one hour later in GMT after Daylight 
Saving Time ends. Top stations on OZK during Sept, 
were W5NND 29, W5Q00 25, WA5TLS 25, WA5N0C
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18. and W5CAF 11. W5WEE continues to put out a fine 
bulletin for the North Arkansas ARtS. WA5IWY passed 
the Advanced Class exam. Traffic: W5OBD 891, W5NND 
241, W5DTR 32, WA5QPI 22, WA5RCK 4, WA5KQU 3, 
VVA5TLS 1.

FOURTH ARKANSAS QSO PARTY
January 10-12,1969

The North Arkansas Amateur Radio Society of 
Harrison announces its fourth Arkansas QSO 
Party and invites all amateurs to participate.

Rules: 1) The time will be the 30-hour period 
from 2200 GMT January 10 to 0400 GMT Janu
ary 12, 1969. 2) No time limit or power restric
tions. 3) Arkansas stations score 1 point per 
contact and multiply by the number of states, 
Canadian provinces and foreign countries worked 
during the contest period. Outside stations score 
5 points for each Arkansas station worked and 
multiply the total by the number of counties in 
Arkansas worked during the period. 4) Stations 
may be worked once on each, band and each 
mode. 5) A certificate will be awarded to the 
highest-scoring station in each state, Canadian 
Province and foreign country (with 100 or more 
points). 6) General call: “GQ ARK’’. Arkansas 
c.w. stations should identify tnemselves by sign
ing de (call) ARK K. Phone say “Arkansas Call
ing.” 7) Suggested frequenc.es are a.m. 3825 7225 
14.225 21,220 28.560; c.w. 3525 7025 14.025 21.025 
28,025; s.s.b. 3975 7275 14.325 21,425 28,650; 
Novice 3735 7175 21,110. 8) Arkansas stations 
send QSO number, RS(T) and county, all others 
send QSO number, RS(T) and state, province or 
country. 9) Logs and scores must be postmarked 
no later than January 30 and sent to the North 
Arkansas Amateur Radio Society, c/o Robert E. 
Townsend, P.O. Box 333, Harrison, Arkansas 
72601.

LOUISIANA QSO PARTY
January 18-19,1969

The Fourth Annual Louisiana QSO Party spon
sored by the Lafayette Amateur Radio Club will 
start at 1800 GMT Saturday January 18 and end 
at 2200 GMT Sunday, January 19, 1969. All 
bands may be used. c.w. and phone (phone 
classified as both a.m. and s.s.b.). The same sta
tion can be worked and counted for QSO points 
on each band and each mode. Louisiana stations 
score 1 point for each contact (including contacts 
with other Louisiana stations). All others score 
1 point for each contact with a Louisiana station. 
Louisiana stations multiply total QSO points by 
number of different states, Canadian Provinces 
and countries worked. All others multiply total 
QSO points by the total number of different 
Louisiana parishes worked. Louisiana stations 
give QSO number, RS(T) and parish. Others give 
QSO number, RS(T) and state, province or coun
try. Suggested frequencies are: 3600 3910 7075 
7260 14,075 14,300 21.075 21.400, 28,100 and 
28,700. In Louisiana, certificates will be issued 
to the 1st, 2nd and 3rd place scorers. Also, for 
the first time, a beautiful trophy will be awarded 
the first place Louisiana winner! Other stations 
outside Louisiana will be issued certificates for 
highest scoring stations in each state, Canadian 
call area and each country. (Note that a mini
mum score of 50 points for U.S. stations and 25 
points for DX stations is needed to win). Logs 
must show dates, times, stations worked, ex
changes sent, exchanges received, bands, modes 
and scores claimed. Logs must be postmarked no 
later than February 28, 1969 and sent to the La
fayette Amateur Radio Club. 123 Normandy 
Road, Lafayette, Louisiana 70501. Anyone wish
ing to receive a copy of the contest results should 
send a stamped, self-addressed, envelope with his 
log.

LOUISIANA—SCM, J. Allen Swanson, Jr., W5PM— 
SEC: W5BUK. RM: K5ANS/5. V.H.JL PAMs: WA5- 
DXA, WfiUQR.

Net Days Time/GMT Freqs Net Mgr.
LAN Daily- 0030/0300 3615 K5ANS/5
Delta 75 Sun.

Sun.
1330 3905 WA5EVU

LAFON 1300 3870 W5KC
LaRTTY Sat 0100 3612.5 W5GHP

It is with deep regret that I report the passing of 
W5LA. K5JBC still ” is having quad problems. W5JYA 
is active from BR. WA5QVN is working DX with a 
dipole on 15. W5CEW still is trying to up his input on 
3900. There are now ten stations checking into 3900 
each morning at about 1230 GMT. WA5GUB and WA5- 
ÚHH are attending La. Tech, up Ruston way. W5LDH 
recently addressed the BRARC. Incidentally. LAN bad
ly needs a net mgr. Anyone interested, please contact 
mut RM. WN5V1Ü is having a ball on 15. According 
to W5MXQ the Fee ARC is presenting a course fur Ad
vanced Class each Fri. WA5OJG also has joined the 
ranks of the Extra gang. We all wish W5CEZ a quick 
recovery from eye surgery. VV5EA has been ailing for 
the last month but is now feeling much better. WN5- 
YRC is active on both 80 and 40. WN5VED built a 
new rig. W5FYZ is most active on MARS, while K5- 
WOD is teaching electronics at Springhill High, -rhe 
GNOARC recently held a Swap Jamboree. The LARC. 
Latayette, also held an auction recently. W5EXI again 
is holding ham classes nt DSL, WN5UÁP has a new jr. 
operator. W5NQQ and W5NQR have returned from a 
vacation in Florida. W5BMM has made his second hole
in one! W5FMO spends most of his time fishing when 
not hamming. W5BUK and his XYL spent their vaca
tion in Huntsville. Traffic: W5CEZ 147, W5MXQ 133, 
W5KRX 107. K5ANS/5 63, W5EA 12, WA5QVN 11, 
WA5OJG 2.

WA5QQT has reported u.f.o.s near his QTH several 
times and has been well “ragged” in the rng- 
chews. New officers of the Keeslvr AFB Amateur 
Radio Club are Lee W. Cook, pres,; Maury O. 
Hester, vice-pres.: Charles D. Gulick, secy.; Loren 
C. Burket, materials officer,«; Virginia A. Sweet, li- 
brarian/QSL Mgr.; Hugh D. Gibbons, traffic mgr.; 
Francis S. Morgan, EC. WASPTE’s all coax version 
of the “Double Bazooka” antenna seems to be the 
answer for emergency work since it is weather proof 
and will get out even laying on the ground. The 
shorting points are changed to 30 ft. and 6 in., 
using 121-tt, overall length before trimming. Hats off 
to WA5KPS and K5AUR for their work with a pro
posed heart transplant. W5ODV is conspicuous by liis 
absence since changing jobs and becoming a Scant 
Master. Traffic: W5BW 28. K4RIN/5 18, WA5JWD 12, 
WA5SIM 6.

TENNESSEE—SCM, Harrv A. Phillips, K4RCT— 
SEC: W4WJH. RM: WA4YEM. PAMs: W4PFP, 
WA4YBT. WA4EWW. WA4CRTJ.

Net
TSSB
TPN

ETPN 
TEN
TPO
TN
TTN
ETVHF
ETVHF

Freq. Days Time Sèss.
25
30

21
4

30
29
13
4

3980 Tue.-Sun. Û030Z
3980 M-Sat. 1245

Sun. 1400
3980 M-F 1140
39811 Thurs. 02(10
3980 Mon. 0030
3635 Daily 0100
7290 Daily 2200

50.4 Tue.-Th.-Sat. 0000
145.2 Wd.&F. 00OO

QNI QTC 
1347 242 
12f.fi 156

520 84 
27 6

119 24 
217 305

93 79 
194

Mgr.
WA4YBT 
W4PFP

WA4EWW
W4TYV
K4RTA
WA4YEM
WA4CRU
WA4TJJ
K4FKO

MISSISSIPPI—Acting SCM, Clifton C. Comfort, 
WA5KEY—We are sorry about W5EMM's resignation 
as SCM; his was a job well done for 8 years. 
All reports should be sent to WA5KEY until an 
election is held. We welcome W4RIN/5 to Mississippi. 
WA5JWD is back «m the traffic nets after getting 
’iis B.S. degree. New linear« this month; WA5IXC 
md WA5JTB. WA5RFG has his working again.

The International Harvester ARC, WB4HPC. operated 
u traffic and information booth at the Mid-South 
Fair in Memphis. WA4ZHR reports traffic was taken 
far 50 states aud at least 1 foreign country. ECs: 
SET Jan. 26-27. Emergency planning committees: In
form SEC W4WJH of your plans. Tenn. Council chair
man, W4TYV met with the i’ak Ridge Ops. Club 
hoard of directors to discuss the Tenn. Council of 
Club*. The Radio Am. C.Tub of Knoxville operated 
two stations at the TVA and I Fair. WA4WZJ 
.reports that 61 prospects for code and theory classes 
visited the stations. The Oak Ridge Radio Ops. Club 

{Continued on page 117)
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EIMAC
Swan’s new Mark II linear amplifier uses 
EIMAC high-mu power triodes to achieve 2 kW 
PEP SSB input and 1000 watt input on CW, 
AM, or RTTY.
Unique circuitry permits the choice of a pair of 
either 3-400Z or 3-500Z zero-bias triodes in 
this all purpose high-frequency linear 
amplifier.
Swan chose the heavy duty EIMAC power tri
odes because these rugged, low-cost power 
grid tubes are ideal for cathode-driven 
grounded-grid service, providing a power gain 
of up to 20 in linear service.
For more information on either the 3-400Z or 
the 3-500Z, or any other tube in EIMAC’s line 
for advanced transmitters, write Amateur 
Services Department or contact your nearest 
EIMAC distributor.

3-400Z's or 3-500Z's 
interchangeable in new 
Swan Mark II amplifier.

EIMAC
Division of Varian

San Carlos, California 94070

TYPICAL OPERATION
3-500Z 3-400Z

DC plate voltage (Vdc) 2500 2500
Zero-sig DC plate current (mA)* 130 73
Single-tone DC plate current (mA) 400 400
Single-tone DC grid current (mA) 120 142
Two-tone DC plate current (mA) 280 274
Two-tone DC grid current (mA) 70 82
Peak envelope useful output power (W) 600 560
Resonant load impedance (ohms) 3450 3450
Intermodulation distortion products (dB) -33 -35
Plate dissipation rating (W) 
‘Approximate

500 400

- ■ tR)
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EIMAC has a rugged 500 watt 
tetrode that is ready 
to talk before you are.

We knew you weren't satisfied with ordinary push- 
to-talk mobile and airborne UHF/VHF communica
tions systems. Why? They took up to 60 seconds to 
warm-up. You needed more power and you needed 
it with “instant talk" speed.

The EIMAC metal ceramic X2099B is the only 
tetrode combining 500 watts of plate dissipation 
with instant warm-up. The quick-heat cathode in the 
X2099B takes only 250 milliseconds to warm up to 
half power or 70% of peak current. You can drive 
the X2099B with low level solid state, and you can 
air cool it.

The X2099B is available only at EIMAC. We're 
ready to talk whenever you are. (415) 592-1221.

Contact your nearest distributor or Varian Field 
Office for further information. Offices are located in 
16 major cities. Ask information for Varian Electron 
Tube and Device Group.

TYPICAL OPERATING CHARACTERISTICS
Class ARt Radin Frequency Linear Power Amplifier

DC Plate Voltage 
1600 2600 V

DC Screen Voltage .......... 200 260 V
DC Grid Voltage......................  —24 34 V
Zero-Signal Plate Current ........ 250 225 mA
Max Signal DC Plate Current ....... 455 370 mA
PEP or CW Plate Output Power ...... 400 £00 W
Third Order Intermodulation Distortion . . . —36 - J8 dB
Fifth Order Intermodulation Distortion . . , . • 54 -46 dB
Filament Voltage ......... 2,5 2,5 V
Filament Current ... ...... 10.0 10.0 A
Warm-up Time (to half power).......................250 - ms

EIMAC
Division of Varian

San Carlos, California 94070
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has revived the club paper with K4LPW as editor 
and publisher. For a list of Tenn. chibs contact 
K4RCT or W4TYV. The C. W, Net handled 305 
messages in Sept. K4TTA is back on the air from 
Joelton. Tenn. Appointment: WB4GSS as ORS. Traffic: 
WB4HPC 574. W4OGG 379. W4BBB 306. W4FX 292. 
W40QG 206. WA4ZBC 184. W4WBK 170. K4AMC 129. 
K4AT 122. WA4UAZ 97. WA4GLS 62. WB4ANX 57. 
W4TYV 56. WE4FEC 50, W4SQE 41. WA4CRE 38. 
WB4EHD 36, WB4GSS 36. K4MQI 34, WB4JFT 33, 
WB4HYY 29. K4PUZ 29. WB4KHK 25. WA4.NEC 25, 
W4PFP 22 W4PRY 20. K4LTA 17. W4WJH 17, WA4EWW 
15, WA4TWL 15, K4RTA 14, W4VJ 13. W4HLR 8, 
WA4CGK 7. WA4HGN 2. K40UK 2.

GAI 584. W8IXJ 426. K8LNE 387. KsKMQ 286. K8- 
ZJU 185. K8JED 156. W8IV 168. W8N0H 105. W8JTQ 
103. W8QQK 100, WA8SQC 96. W8BEZ 82. WA8OGR 82, 
W8DET 80. WA8UPB 69. W8IWF 64, WA8PZT 42. W8- 
U.’C 37. W8MO 36. K8GOH 35. WRFX 33, W8YAN 31. 
WA8LXY 26. W8CUP 24, W8AUD 17. W8MPD 16. 
W8FWQ 14. WA8KME 13. WA8MGM 12. W8VFS 12. 
K8MXC 11. W8BW 9. W8HKT 9. WA8KRH 8. W8OWG 
8. K8VDA 6. WA8VGQ 5, WA8CXF 2. (VÄ8MCQ 2. 
WA8VBL 2. W8AAM 1. (Aug.) WA8MCQ 81. K8G0U 
23. WA8LAY 10.

GREAT LAKES DIVISION
KENTUCKY—Acting SCM, George S. Wilson. HI, 

W4OYT—SEC: W4VYS. xNewIv-appointed ORSs:
K4HOE. W4BTA. W4UK. WA4UHR. W4NLO. WB4EQY 
WA4VZZ, WA4VEC. Endorsements!! K4ZQR as OO; 
WA4WSW. W4YYI as OPSs; W4BEW as EC; W4ADH 
as OVS; K4KIS. K4TRT as PAMs.

OHIO—SCM. Richard A. Egbert. W8ETU— Asst. 
SCM: Roger Barnett. K8DDG. SEC: W8OUIL RM: 
W8IMI. P.W: K8HRK. V.H.F. PAM: WA8ADU. Sept. 
net reports:

Net Afffr. ONI QTC F req. Summer GMT
KRN K4KIS 311 25 39C0 1030
MKPN K4TRT 444 131 3960 1230
KTN WA4AGH 922 220 396(1 2300
KYN/KSN W4BAZ 463 556 3600 2300/0200
FCATN WB4BKG 77 96 50.7 0200

Net
OSSBN 
BN 
OßMtrN 
OSN 
Apricot

ONI 
1535 
548 
312 
I61 
231

l)T(' Sess. Freq.
1159 54 3972.5
321 57 3580

45 30 50.6
58 27 3580

441 30 50.1

Time
1530&2345Z
UINioZ & 0300Z
onnoZ
2325Z
0200Z

Mgr.
K8IIBK
W8TMT
WA8ADU 
WA8VNU 
K80NA

W4BEW is having fim in the southern sun. WB4HUS 
chases 10-meter DX while W4TBU and W4YOK are 
burning big holes iu the DXCC. The Louisville ARC 
and other large chapters are coordinating activities 
via ham radio. Nice job1 Two meters is unbelievably 
long with these big cold fronts. Remember. Traffic 
functions on MARS frequencies aren't included in 
monthly message totals. Traffic: (Sept.) WA4DYL 1303. 
K4YZU 520. W4NLO 294. W4BAZ 147. WA4WAVT 133. 
WA4AGH 128. WB4BKG 108, K4TRT 88, WB4AIN 86, 
W4OYI 80. WA4VZZ 74. K4IIOE 63. W4NBZ 60. 
KAMAN 57. W4VYS 50. W4CDA 49, W4KJP 48, W4UK 
42. WA4UHR 38» K40EK 26. K4MPT 24, K4VDO 24. 
W4SZB 21. WA4GH0 20. K4VMN 19. WB4E0R 18, 
WB4E0Y 17. K4H0W 14. WA4VEC 13. WA4GMA 12. 
K4FPW 8, WB4HUS 8. W4BTA 3. WB4FDK 3, K4AVX 
1. (Aug.? WB4HUS 313. K4FPW 10. (.July) WB4HUS 
222. K4FPW 6. (June) K4FPW 8.

BPL certificaies fur Sept, traffic went to W8UPH, 
WA8AVZ, W8OT1U and WA8ULF. WA8VVP originated 
a priority message to Vietnam tor a neighbor with a 
wounded husband. The message was put nn the Ohio 
Six Meter Net and a reply was received By telephone 
from Washington. D.C.. in 36 hours. K8LFL Lucas Co. 
EC, originated a message regarding a fonrtevn-year- 
uld runaway from Tennessee supposedly heading toward 
Toledo. The boy was known to be interested in ham

MICHIGAN—SCM, Ralph P. Thetreau. W8FX— 
SEC: W8MPD. RMs: W8FWQ. W8RTN. WA8OGR, 
K8KMQ. PAMs: K8GOU. K8JED. V.H.F. P'Ms: WR- 
CVQ, W8YAN. Appointments: W8AAM. WRFSZ. K8- 
LNE as OPSs: W8CVQ ns OVS: W8DSW as OBS. 
Silent Kevs: W8EYJ. WARSKTT. W8ZND. BPLers: W8- 
HTD, W8GAT, W8I.XJ, W8IV. Net reports:

radio and it was thought he might contact a ham. The 
message got wide dispersion on section and local nets 
as a result of the efforts of W8RYP and others. W8nX, 
in Da.vton ARA’s NF Carrier, suggests an “All Day 
Every Day” net similar to one on the West Coast. 
Anyone interested should contact W8UX. Welcome to 
new affiliated clubs, the Smith .Shore Radio Chib in 
the Cleveland area and the Ottawa Amateur Radio 
Chib in Ottawa. New officers of the Miami Co. Radio 
Club are W8FBL. pres.: WN8ASZ. vicp-pres.; WA8- 
MVV, seey.-treas. The Massillon Amateur Radio Club 
will hold its seventh annual auction Dec. 6. Winner of 
the Columbus ARA homebrew contest was K8EHU. 
Congratulations tn new Extra Class licensees WA8MJK 
and W8DN, and to new Advanced Class K8LF1. WA8- 
WTR. WA8HCK. WA8MIH and WA8NFT. W8ERD oper
ated portable VE7 from Big Stone Island in NWT 
• luring the W/VE Contest, WA8KPN addressed a Lions 
Club group on the subject ot amateur radio, WA8COA

Net Freq.
QMN 3663
WSSB 3935
11 PEN 3920
PON-DAY 39 35
PON-CW 3645
B/R-MEN 3930
iWGMTN 50 7

Time Days
2300 Dv
2400 Dv
2230 Dv
1600 M-Sat.
2400 M-Sat.
2230 M-^ri.
2 400 M-Sat.

ONI QTC
476 156
882 155
592 51
419 300
76 12

1014 125
215 38

Sess. Mgr.
30 W8FWQ
30 K8WRJ
30 wAsnrn
25 KRLNE
23 VE3DPO
26 W80WG
25 WAR IRC

New officers: Blossomland ARA—WA8ZJT, pres.; 
WA8WTS. vice-pres.; WA8WNZ. seev.; K8CGD. treas.; 
W8GPB, K8YZW. board. S.E. MARA—WA8SIQ. pres.; 
WA8BHW. vice-pres,; K8QDZ, secy.; W8GV, treas.; 
WA8EMJ. WA8NYK. W8KAZ, board. W8BW is bark on 
in Dearborn Hts. with a Swan 500. WA8OBG now has 
Extra and operates from W8TJM, W8DTZ is now' 7Q7- 
WW in ‘Malawi. The Grand Rapids ARA will hold 
the ARRL-Sponsored Convention May 9 and 10 at the 
Pantlind Hotel. All Michigan amateur radio clubs are 
asked to list their chibs with K8ETU. of the Michigan 
Council of AR Clubs. Do it now! Muskegon Area ARC 
has rejuvenated its bulletin with WA8GVK as editor. 
The CMARC had a good display at the Lansing Hobby 
Show, also handled communications for the water ski 
tournament and has its repeater started. WA8LMF is 
working Army MARS in Vietnam. W8.RXY worked 
K8MF0 operating at W7USA on 14-Mc. s.s.b. WA8- 
VAR. WA8OKQ and WA8TTV now are on 2. WB4JNP 
was back in Detroit and K4HK was back in Marquette. 
K8NBF now is over his coronary and back to work. 
W8AWN has a new Swan transmitter. W8EJE is hark 
on 160 again, as is K8EVG. The W8OWGs have a new 
junior op. K8AYJ is home from the hospital wearing a 
back brace. Ya wanna know how old W8QQK is, ask 
“Tate.” He won’t tell ya either. For over the first ten 
years of the League, the SCM was called the “A.D.M.” 
Look it up in QST. Traffic: (Sept.) W8THD 680, W8-

received an ARRL Certificate ot Merit, presented by 
Division Director W8WC. W8WEG reports a trip to 
Wales and a visit with G6AS. New appointments t 
K8CKY. WA8VBK as GVSs; WA8KPN as DBS; W8- 
BH as OPS: WRI US as OO. WA8VBK reports taking 
part, in a communications network in support «4 the 
National Air Race in Cleveland in conjunction with 
AREC. RACES. Red Cross, Sheriff. Police and Fire 
Units, On duty were K8MBV, K8VMC. WA8WYF. K8- 
SY.I. WA8CAC. K8TTA, WA8PTW. K8YYK. WA8ZJV. 
WA8VBK, K8OP\'. WA8ZWB. K8PXR. WA8VEJ, 
WA8NVW, K8SRA. WA8TTO and K8JSE. WA8TYF 
reports lots of 2-meter contacts ou Sept. 20, reaching 
out to a 900-mile «.s.b. QSO. Tim also worked W1YTW 
on 2 for his 24th state and 8th call area. Visited the 
up-and-coming Newark Amateur Radio Assn, lecently. 
Newark area hams would do well to contact Secy. 
W8E0G. Also attended a meeting of the Queen (fity 
Emergency Net. -well-known for its dedication to public 
service communications. Traffic: (Sept.) W8UPH 1852 
W8RYP 361. W8QZK 348. W8SZU 312. WA8AUZ 366 
W8OUIT 250. W8TMI 201. W8CHT 185, WA8ULF 185, 
W80E 174, WA8TYF 168. K8ONA 161. WARSES 150, 
WA8VNU 150. W8ERD 139. W8GVX 115. WA8SED 113 
WA8UTX 113. W8TJDG 84. WA8OCG S3, W8FGD 
WA8FSX 82, WA8MTS 79. WA8ZGC 79. WRLRE 
W8SZD 76, WA8PPK 73. W8DAE 72. WA8LAM
WA8QFK 65, K8UBK 64, WA8ÄJZ 62. WA8NTA

82, 
76, 
69, 
60, 
51.W8QCU 59, WA8DUL 58, WA8ADU 51. W8PMJ 

WA8RWK 47. WA8BED 45. K8LXA 43, WA8TRE ... 
WARMHO 36. WA8YAW 33. W8YHÜ 32. WSIUS 31 
W8HX 30, K8DDG 26, W8HNP 26. K8BYR 24. W8EFB 
24. W8PNP 24. WA8CF.T 23. W8ETU 23, WA8VPI ^2 
WA8VVP 21. WA8RQQ 20. WA8SHP 20. W8GOE 19, 
WA8CXV 16, WA8WJR 16, W8FY 15. W8ELE 14, WA8- 
DWL 13. WA8JEH 13, K8WVZ 13. W8FRV 12. K8YEP

39,

12. WA8SXI 11. K8IIF 10. WA8LAG 10. K8T.FT 10. 
W8LT 10. K8CKY 9. WA8CJD 8. WA8JSW 8. WA8- 
UXL 8, WB8AZH 7. K8VCW 7. K8DMZ 6. WA8KPN 
6, WA8WTK 6. WARCOA 5. W8AEB 4. W8VND 3 
W8WEG 3, W8AQ 2. W8BZX 2. WA8LEM 2. K8NQA 2 
W8AN 1. (Aug.) WA8RWK 40. K8LXA 25. W8LT 17. 
K8PJH 12, W8HNP 7.

{Continued on page 120')
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Buy Bonds 
where you work.

He does.

Why do our servicemen buy U.S. Savings 
Bonds? Their reasons are the same as 
yours and mine: saving for the future, 
supporting freedom. And because they’re 
fighting for freedom, too, maybe service
men see the need more clearly than many 
of us. Buy Bonds. In more than one way, 
it makes you feel good.

New Freedom Shares
Now, when you join the Payroll Savings 
Plan or the Bond-a-Month Plan, you are 

eligible to purchase the new type U.S. 
Savings Notes — Freedom Shares — as a 
bonus opportunity. Freedom Shares pay 
4.74% when held to maturity of just 
four-and-a-half years (redeemable after 
one year), are available on a one-for-one 
basis with Savings Bonds. Get the facts 
where you work or bank.
Join up. America needs your help.

U.S. Savings Bonds, 
new Freedom Shares

The U.S. Government does not pay for this advertisement. It is presented as a public service 
in cooperation with the Treasury Department and The Advertising Council.
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h) ¿fonatoli^ fàjadw!
* HOW TO BECOME A RADIO AMATEUR
* OPERATING AN AMATEUR RADIO STATION 

* THE RADIO AMATEUR'S LICENSE MANUAL 

* LEARNING THE RADIO TELEGRAPH CODE

Anyone starting out in amateur radio will find these publications a necessary 
part of his reading and studying for the coveted amateur radio operator’s 
ticket. Written in clear, concise language, they help point the way for the be
ginner. Tried and proven by thousands upon thousands of amateurs, these 
ARRL publications are truly the "Gateway to Amateur Radio.”

$2.50
POSTPAID

The American Radio Relay League, Inc.—Newington, Conn. 06111
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HUDSON DIVISION
EASTERN NEW YORK—SCM, Graham G. Berry. 

K2SJN—Asst. SCM and RM: Ruth Rice, WA2VYS. 
SEC: W2KGC. PAM: WB2VJB. Section nets: NYS at 
240QZ, 3675 kc. nightly; ESS at 2300Z, 3590 kc. nightly; 
NYSPT&EN at 2300Z nightly on 3920 kc. Appointments 
and renewals: K2BIG and WA2OJD as OOs; K2UTV 
and W2ODC as ORSs; WA2VEG as UPS; K2AVP as 
OBS. To quote.the latest CD Bulletin, “You have to 
report activity monthly to your SCM and get hi« en
dorsement annually to keep your appointment in ef
fect. ” Belated congratulations to WB2UUV on making 
the BPL in July and Aug. From the club bulletins: 
Westchester ARA had W2AMJ as a speaker in Sept, 
and WB2MOI demonstrated installation tips on co
ax connectors. Harmonic Hills plans code and theory 
classes on Fri. in Ait. Kisko—WB2ZEC for details. 'Che 
Westchester (WAR A) Technical Net now is on Tue. 
at 28,690 kc. at 2000 local time with W2KFB as mod
erator. All are invited to join the net and suggest 
topics for discussion. NYS certificates went to W2ANV, 
W2THE. W2ODC, W2CRV. WA2BHN. WA2VYS, WB2- 
VVS and WB2UHZ. NYSPT&EN secy. WB2AEK re
ports 9-month totals of 12.028 QNI; 2574 traffic count; 
409 hours operation by 966 different stations. From ESS 
—225 handled in Sept. W2JKI and W2PV report, con
tact via tiM with ZS3E Sept. 28. WB2RBG is now Ad
vanced Class. PAM WB2VJB is making '’team calls” 
for the ENY staff in the Albany area. Before you 
know it the Annual SET will be corning up. All ECs: 
Please report plans in advance* to W2KGC. WB2QDL 
reports a new XYL, and that, she’s studying for her 
Novice ticket. W2EAF now is NCS for the Navy 
MARS net. Newcomer WN2GZK reported in for the 
first time to the SCM. Welcome aboard! WB2PYZ or
dered 250 QSL cards from his printer, received 2500 of 
em, 100% QSLing now is guaranteed! The Niskayuna 

MS Amateur Radio Club in Schenectady is now affili
ated with ARRL. WB2GMN is taking reservations for 
the New Rochelle Club’s 8th Annual Dinner Dec. 28. 
WB2NVJ visited DX friends while on a European trip 
in Sept. Holiday greetings to all in ENY from the 
section staff. Traffic: (’Sent.) WA2BHN 319. WA2VYS 
266, W2EAF 146. WA2VYT 51. WA2HGB 37, K2SJN 
35, W2TPV/2 26, W2ANV 17. WB2RBG 16, WB2FOA 15, 
WA2BUC 1. (Aug.) WA2JWL 1. (July) WA2JWL 4.

NEW YORK CITY AND LONG ISLAND—SCM.
Blaine S. Johnson, K2IDB—Asst. SC’M: I’red J, Brunjes, 
K2DGI. SEC: K2OVN. PAM: W2EW.

NLI* 
NLIVHF* 
NLIPHONE* 
Clear Hse 
Mic Farad 
East U.S. 
All Svc 
NYSPTEN

3630 kc. 1915/2200 Nightly WA2WA
145.8 Me. 1930
3932 kc. 1600
3925 kc. HUO
3925 kc. 1300
3683 kc. 0001
3925 kc. I3UÜ
3925 kc. 1800

MTWTF WB2RQF
Daily WB2ZET
Daily WA2GPT
Ex Sun. K2UBG
Nightly K2ÜBG
Sun. K2AA8
Daily K2AAS

RM 
PAM 
PAM 
Mgr. 
Mgr. 
Mgr. 
Mgr. 
Mgr.

^Section nets. AU times shown above are local.

WB2ZKX has been checking into the local traffic nets 
around, here. K2UBG, WA2VYS and WA2VYT went 
over to WA2GPT's place recently for lunch and a 
traffic-type gabfest. WB2DRW sat down to gin up the 
traffic report when he discovered the Form Is were on 
the_ floor-boards of the RPI-bound trunk and had to 
resort io good old composition paper. A high school 
student’s spare time is rather small, but WA2CNJ 
racked up 66 traffic points with his ration. WB2DZZ 
has gone back to N.Y.U.. where all the radio club guys 
are toiling to get the club station back on the air. 
Listen, 1 must apologue for nut seeing more of you 
folks than J did at the convention at Tarrytown. My 
neighbor was out of town on business when his cess
pool caved in leaving a gigantic hole in the lawn and 
his family defenseless. Remembering the amateur code. I 
rolled up my knickers and plunged ieet first into the 
task of redeeming nnr PICON image. Although knee- 
deep in work for most of the day. I did manage to 
make the banquet. W2DID answered W2EW's call for a 
stalwart voting man to scale the heights uf those 
bodacious trees and nail down the antenna ends. Hey, 
Nassau County folks, the 10-Meter AREC Net meets 
every Mon. at 2000 on 28.72 Me. and you’re all wel
come! W2YFM discussed his band-scanner scope at 
the Sept, meeting of th? Amateur Radio Luncheon 
Club, according to W2PF. W2AAZ left for a trip to 
Australia and New Zealand, WB2QIL was forced off 
the air by a runaway electric bill and was overjoyed to 
learn that th? dogboned frost-free refrigerator turned 
out. to be the culprit. Officers of the J.F.K. HSRC are 
WB2ZNW. pres.: WB2DBA. vice-pres.; and WN2G0R, 
secy.-treas. This club is just getting off the ground
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and is looking for any kind of parts which may be 
donated tor the school's club station. We are saddened 
to learn that W2MUV has joined the hallowed list of 
Silent Kevs. Wantagh ARC has the Dew call W2VA aud 
a new set of officers: WB2MQL, pres,; WB2GYP, 
vice-pres.; WB2WFH. treas.; WA2HUF und WB2BUZ, 
secy.; and W2SR, trustee. WB2NLM, revered OO. has 
a new TH6-DX beam going up on a 54-ft. tower-. 
Congratulations to WB2CYX on getting his good, old 
General Class ticket! Officers of Explorer Post 673 ARC 
are WB2YKU, pres, and WB2YCC, sec,?.-treas. Ac
cording to K2HGR, the TuBoro RC is looking for 
RTTY contacts every evening after 2000 on 145.62 Me. 
Also, the club’s a.m. net meets every Sun. at 1100 nn 
29.5 »nd 145.62 Me. WB2YKL has gotten started in 
traffic and likes it. WB2WCS has been doing a yeoman 
job on the NLIVHF Net, according to WB2RQF. JFe 
wish you all a very happy holiday season.

NORTHERN NEW JERSEY—SCM, Louis J. Amo
roso, W2ZZ—Asst. SCM: Edward F. Erickson, W2- 
CVW. SEC: WA2ASM. RMs: WB2DDQ mid WB2- 
RKK. PAMs: W2PEV. K2KDQ, WA2KZF, WA2TEK 
and WA2TBS.

ARPSC Section Net Schedules

Net Freq. Time
NJN 3695 kc. 7:00 p.m. 
NJSN 3740 kc. 8:iiu p.m. 
N JEPTN 3928 kc. 6:00 p.m. 
NJPON 3930 kc. 6:00 p.m. 
NJAN 50,300 kc. 8:00 p.m. 
PVTEN 145,710 kc. 7:30 p.m.
ECTN 146,700 kc. 0:00 p.m.

Lays Sess. QNI Tfc. Mgr.
Dy 30 407 376 WB2DDQ
Dy 23 112 35 WB2RKK
M-Sat. 30 453 175 W2ZT
Sun. 5 107 42 WA2TEK
M-F 21 315 41 WA2ZKF
Dy 30 212 00 K2KDQ
Dv 30 217 135 WA2TB8

New appointments: WB2TUL as ORS; WB2ZBI and 
WB2FEH as OBSs, Endorsements: WB2TKP as ORS. 
We would like tn remind everyone that this report is 
mailed out on the 6th of the month. Please trv to get 
your report in the mail no later than th? 3rd of the 
month. WA2ASM, our SEC. is looking for additional 
ECs in the section. Please contact him nr your SCM 
for details. WB2RKK reports working 221 stations in 
the recent. VE/W Contest. WB2ZSH has the Watchung 
c.d. unit in operation. WB2FEI1 is working on his 
new v.f.o. WA2CKU is chasing DX <>n 15. WA2KZF’s 
NJAN net directory is growing. W2NCY is home from 
the hospital. K2KDQ finally fixed his Thor. K2OZW 
is back in the section after 6 years as K3SNL WR2- 
MVI received his Extra Class ticket. WA2DGU joined 
Army MARS. WA6JYJ/2 passed the Extra (’lass exam. 
WB2VFW is up to seven states in four call arcus on 2 
running 12 watts a.m, WA2CHR is using a Swan-350 
and is planning a quad. K2MHP now lias a Tri-Bander 
and a 60-ft. tower for his new QTH. W2TPJ is back 
from his 5-week motor trip to W6-Land. Congratula
tions to WB2DDQ on being elected net mgr. by the 
NJN taemhers who had their annual meeting. WB2- 
RKK is asst, net mgr. Our sincere thanks to VVA2KIP 
tor the fine job he did as mgr. for the past two years. 
The PVTEN Dinner was a success with lots of good 
food. WB21)RJ has 81 worked toward his DXCC after 
one month us a General. W2ZZ finally worked a VS6 
in Zone 24 to complete his WAZ. Aly sincere thanks to 
all who have helped so much to make the duties tff 
SCM a pleasure to perform. Your continued help is 
needed to make Northern New Jersey the activity 
leader. A Merrv Christmas aud a Happy New Vcar to 
all. Traffic: (Sept,) WB2RKK 369. WB2DDQ 166. 
WA2TBS 163, WB2NSV 114. WA2ACJ 100, WA2TEK 
98. K2KDQ 84. WB2ZSH 64. WB2BXK 62, W2ZZ 35, 
WA2ZDA 27, WA2NJB 26, WB2ZBI 25, K2ZFI 21, 
W2CVW 19. W2EWZ 18. K2MHP 17. WA2CCF 15, 
K2DEL 13. W2DRV 13. WB2TKP 13. W2JDH 11. WA2- 
KZF 11, WA2GLI 9, K2EQP 8. K2JSJ 8, WB2BCS 6. 
WR2WNZ 6, W2BSC 4. WB2EUX 4. W2TFM 4, WB2- 
DYG 2. WB2DRJ 1. W2LWP 1. (Aug.) W2DRV 22. 
(July) W2DRV 4. (June) W2DRV 2,

MIDWEST DIVISION
IOWA—SCM, Wavne L. Johnson. K0MHX—SEC: 

K0LVB. PAM: W0PZO. RM: W0LGG. OBSs: WO- 
LCX. WA0MIT. W0JEQ. K0LVB is getting fine 
cooperation in reactivating the Emergency Corps. He 
hopes to have all areas represented and certificates 
renewed or issued by Jan. 1. W0PFP reports activity 
was quite good during the Sept, contest on 6. 'with 
many East Coast stations worked. W0EIT says activ
ity on 2 is increasing. WA0SDC/W8FAW got his Extra 
Class license while vacationing in D.C, K0AZJ mailed 
out a new roster of nearly 60 calls for the Tall Corn 
Net. These include both old-timers and newly-interest
ed people. Dave will be happy to send out a roster to 
anyone interested. The Jester Park Hamfest was big-



"HERE'S A REAL WRL SPECIAL

v

-the great GALAXY V Mark 3 
plus two terrific package buys 
put together by our Experts!

GALAXY V
MARK 3

500WATT ~ ,
TRANSCEIVER ( ZCH

1 fcV Acceswiesll ..
Larry Meyerson 

wçtwox

($22 Monthly) 
300WXTTS PEPS*»« 
425 WATTS CW . 
Triu ision !>•») ' cinic-r
Lagging hc?h’-r.
Solid State ' I 
CW Sidetone 
( W Filter (option!

. CM Bieak-m (Option)

Larry Meyerson of World Radio Laboratories, says —
' “Here’s a great money-saving deal on one of the finest new 
i transceivers made —or your choice of two great top performance 

packages put together by WRL’s expert staff! You can buy any 
'me of the three, enjoy them NOW and pay for them on World 
Radio Laboratories easy monthly terms!”

Buy it alone, or —

550^ Bonus!

■ A deluxe Mobile 
Station — includes the 
new G1000DC mobile 
supply, New-Tronics 
“Hustler” antenna sys
tem, bumper mount, 
mini-mobile speaker, 
all plugs and cables.

$63700VV< ORDER
ZZMA66

($2* monthly without trade)

Q ©Ï» 

©' © ©

■ Deluxe Fixed Station package includes 
Galaxy V Mark 3 Transceiver, 500 watt AC 
supply, Speaker Console, WRL SB44 dyna
mic PTT/VOX microphone, Hy-Gain 5ÉDQ 
all band doublet antenna, 100 ft. RG8/U coax
cable, all cables and pings.

Order No. ZZMA67 
($28 monthly without trades) $6Ì500

That's right! Take $50 dis
count off the two package 
prices shown —if no trades are 
involved in your purchase!

WORLD RADIO LABORATORIES QST'p36
3415 West Broadway • Council Bluffs, Iowa Zip 51501
Please ship the following
U GALAXY V Mark 3 Transceiver Fl GALAXY Mobile Package
[J GALAXY Fixed Station Package
□ Enclosed is my Money Order O Check □ Charge it
U FREE WRL 1968 Catalog

Name.__________________ ___ Call

Address________________________ _ __________

C i ty_ ....... ----------------------- State Z ip______ _

121



ger and better than last year. The Des Moines Club 
ran he proud. Better plan to make it next year. 
W0AJA is glad he went this year. Have you checked 
your League certificate lately? Many need to be brought 
up to date. Merry Christmas.

Net
Iowa 75 
Iowa SSB 
TLCN 
Iowa 160 
PON

Freq. Day 
3970 M-Sat.
3970 M-Sat.
3560 Daily
1815 Daily
3915 W&F

GMT QNI
I830 1261
2359
003(1 63
0100 575
0030 168

QTC Mgr.
204 W0PZO

W0YLS
10 K0AZJ
8 K0TDO

34 WA0DYV

Traffic: W0LCX 711. WA0SSB 54. K0TFT 50. WA0- 
SRM 32. WA0DYV 30. WA0POE 30, K0KAQ 19. 
K0TDO 16. K0EVC 12, K0JMA 12. WA0MIT 12, 
W0GQ 2, WA0OTE 2, WA0SDC 2.

KANSAS—SCM, Robert M. Summers, K0BXF—SEC: 
K0EMB. RMs: WA0MLE, WA0JFV. PAM: K0JMF. 
V.H.F. PAMs: WA0CCW, WA0LSH, The Jayhawk 
Amateur Radio Society will sponsor the Kansas QSO 
Party to he held during Kansas week in Jan. 1969. 
W0AYL/K0BXF may be contacted for information. 
W0GUO is reported recovering from a recent stroke. The 
Santa Fe Trail V.H.F. Club. Inc., Gardner. Kans., is 
now an ARRL affiliated club. WA0JYK is pres. .New 
officers of the Pilot. Knob ARS. Leavenworth, are WA0- 
OEB. pres.: WA0KTA, vice-pres.: WA0RXR. secy.; 
W0YLN, treas. The PKARS now meets the 1st and 3rd 
Thurs. of each month. K0BIX. ex-Kunsas c.w. operator, 
is teaching ROTC at Central Mo. State College. His XYL 
is K0LJH. W0MFT is the new secy.-treas. of the 
Technichat Club, replacing K0JJR, who is helping l/nde 
Sam. WOCGZ has been carrying a big load on QKS. 
K0UNE/0, at Concordia, now is on 2-meter s.s.b. WA0- 
LBB is using a Heath Pawnee. A new ham in Parsons is 
WADS AY. AREC Zones 7-9-13 were activated for a total 
of 11 sessions, combined 82 QNI and 20 QTC. The V.H.F. 
AREC nets Zones 7-9-11 and 15, report 20 sessimis, 109 
QNI. 17 QTC, Club or group nets of the ACARA, Coffey
ville and NCK/2 had a combined 9 sessions, 48 QNT, 1 
QTC.
Nel QN! QTC Sess.
Ks PI Net 18 0
QKN 36 33 12
Kg EC 51 26 5
Ks WN 71)2 156 30
KN PON 885 1 U2 30
KsSBN 711 ¿44 •:>7
KPN 179 18 14
HBN 592 139 ¿2
Aug. report:
(¿KS 64 22 24

Traffic: (Sept.) KOJMF 267, WA0LLC 239, WOINH 
233. W0LXA 222. WA0NPF 120, K0GZP 115, K0BXF 
112, WOCGZ 100, W0BGX 81, K0DVN 56, K0LPE 
52, WA0CCW 48, K0EMB 37. W0PSN 36, K0VVH 31. 
WA0OZP 30, WA0JOG 29. W0ICV 27, WA0KPE 23, 
WWOWH 20. W0FII 17, KOGH 16. WA0SEV 12. W0- 
SPF 12 WN0TAS 12, WA0JFV 9. WA0TEF 6. W0HT 2, 
WA0TVH 2. WA0RQG 1. WN0TPI 1. (June) K0GZP 
27.

MISSOURI—SCM, Alfred E. Schwaneke, W0GS— 
SEC: W0BUL. W0UCK renewed OPS: WA0FLL 
renewed OPS, ORS and received OO appointment. 
Ruskin High School ARC (WA0TKV) is now affil
iated with ARRL. WA0VMP, formerly WA4WME, is 
new in St. Louis after moving from Huntsville, Ala. 
K0BIX and XYL KOLJH are new in Warrensburg 
after moving from Kans. K0BTX will be associated 
with ROTC courses at CMSC. WA0VMP would like 
to arrange for a special railroad car for hams to attend 
the Las Vegas Hamfest .Tan. 8-12, leaving from K'.C. 
Address your inquiries to WA0VMP, 4350 Heidelberg. 
St. Louis 63123. WOUQP is editor of the new PHD 
ARC Newsletter. W0UCK has a new 4-1000A linear 
on the air, but is now restricted to light work while 
recovering from another heart attack. WA0RMW put 
up a new TA33 Jr. beam. WA0URJ, recovering from 
dental surgery, has a new TR-106 on 6 meters with 
three elements up 50 feet, W0LXV, ex-K7COTv. is a 
new regular on MON. WA0ITU made RCC operating 
on 2 meters. PHD ARC provided communications for 
the Gladstone Fall Festival near K.C. New members 
of PHD ARC are WA0JQS. K0OGU and XYL 
K0PEG. Some reports did not show up in time this 
month. Send reports to the SCM before the 7th of each 
month. Net reports:

Net Freq. Time Days Sens. QNI QTC Mgr.
MEN 3885 2330Z M-W-F 13 134 33 W0BUL
MoSSB 3963 2100Z M-Sat. 25 768 580 W0RTO
MNN 7063 1900Z M-Sat. 26 70 46 WOOUD
SMN 3585 2200Z Sun. 3 4 WflOTJD
PHD 50.45 0I30Z Tue. (GMT) 5 114 8 WA0KUH

Traffic: WA0HTN 276, K0ENH 180, WOOUD 152. 
K0AEM 150, WA0QXG 102. K0VVH 79, K0RPII 
62. W0RTO 27, W0BUL 23, WA0RHB 22. WA0KVH 
18, WA0FMD 16. W0GBJ 13. W0BVL 9, WA0FLL 2.

NEBRASKA—SCM, V. A. Cushun, K0OAL—SEC: 
K0ODF. Monthly net reports for Sept.: Nebr. Storm 
Net, WA0LOY, 0930Z session, QNT 886, QTC 84: 
2330Z session, QNI 1116, QTC 208. Nebr. Emergency 
Phone Net, WA0GHZ. QNI 996. qTC 348. Nebr, 
Morning Phone Net. WA0JUF. QNT 1108, QTC 56. 
West Nebr. Phone Net, WON IK. QNI 619, QTC 37. 
AREC Phone Net, W01RZ, QNI 210. QTC 37. AREC 
C.W. Net. WA0EEI, QNI 13. Nebr. C.W. Net (NEB), 
WA0HWR, 0000Z session. QNT 65. QTC 25; 03OOZ ses
sion, QNI 94. QTC 10. WA0HWR is the now RM for 
the Nebr. C.W. Net (NEB) which now meets on 3590, 
West Nebr, Phone Not frequency has been changed to 
3950. WA0IXD, 1XF and MHW set up an amateur 
radio booth tit the Arnold, Nebr. Annual Harvest 
Festival, handled traffic and explained amateur' radio. 
The 160-Meter Phone Net began the latter part of 
Oct. Prior to checking into a net, zero beat net control. 
If you must leave a net before it is over, advise net 
control. For comparisons: Sept, 1967 QNT «5009, QTC 
524: 1968 QNI 5117. QTC 772. Traffic: WA0GHZ 321, 
WOLOD 226. WA0IBB 224. W0HTA 158. WA0OMY 
109. K0TWK 68. W0BFV 58. WA0HWR 58, WA0- 
GVJ 37. WA0SRM .33. K0VTD 32. K0JTW 22. WA0- 
IXD 18. K0IXY 17. WA0CBJ 15. W0NIK 15, WA0- 
KHE 14. WA0EEI 10, WA0PIF 10. K0JPP 9. W0- 
HOP 8, W WW 8, W0OOX 8. W0WHY 8, W0CRK 
7. K0DGW 7. W0FQB 6. WA0LOY 6. WA0PCC 6, 
WA0RPR 6. W10OOX 5. WA0BSX 4. WA0TBL 4, 
W'DXYM 4. K0ODF 4 W \0QEX 4. W0YFR 4. W0- 
tT’’ 3 WG'GK * W0FTTF ? W10.TKN 2. KOMUF 

2, KOOAL 2. WOPHA 2. WAOQLE 2. K0PTK 1.

NEW ENGLAND DIVISION
CONNECTICUT—SCM. John J. McNassor, W1GVT 

— SEC: W1PRT. RM: W A1HSNQ . PAM r W1YBH, 
V.H.F. PAM: K1SXF. Activity report for the month 
of Sept.:

Net Freq. Days Time Stss. ONI QTC
ON 3640 Daily 18-1,5 30 334
CPN 3X80 M-S 1800 Sun. 1 non ■•I, 476 220
VHF 2 1 15.98 ' '-S 2200 21 125 67
VHF 6 5).6 M-S ¿100 21 228

High QNT: CN.. WA1HSN. W1WCG. W1EFW and 
W1RF.T. CPN—W1GVT 27. WILVH.'WM.TTK 25. WA1- 
FXS. KTSXF and W1YBH 24. WMHEK 23. K1LFW 
17. WA1HEW, WA1TEG and WAHWN 16. SEC Wl- 
PRT would like vonr-end reports from all ECs. 
Thanks. The Cam lei wood \RS will again sponsor the 
Corm. QSO Party Jun. 18 and 19. Please pass the

CONNECTICUT QSO PARTY
January 18-19, 1969

The Candlewood Amateur Radio Assn, invites 
hams throughout the world to take part in the 
6th Connecticut QSO Party. Rules: 1) The con
test period is from 2000 GMT January 18 to 
0400 January 20. Each station may be worked 
once on each band and mode. The general call 
is “CQ CONN” on c.w, and “CQ CONN QSO 
PARTY” on phone. 2) Conn, stations send QSO 
number, RS(T) and county. All others send QSO 
number. RS(T) and ARRL section or country. 
3) Score one point per QSO. Out-of-state stations 
multiply total contacts times the number of coun
ties worked (maximum of 8). Conn stations mul
tiply contacts times the number of ARRL sec
tions and countries worked. 4) Certificates will 
be sent to the high scorer (5 or more contacts) 
in each ARRL section and country, also the two 
highest scorers in each Conn, county. Novice cer
tificates will also be awarded. 5) Suggested fre
quencies are 3540 3900 7040 7250 14040 14250 
21250 21300 28040 and 28880 kHz. Novices try 
3740 7175 and 21125 kHz. 6) Logs must show 
dates, times in GMT, band, mode, QSO numbers, 
RS(T) and QTH. Note your class license, your 
address and show your score calculations. Send 
all logs before February 20 to the Conn. QSO 
Party,’ c/o Tom O’Hara, W1DDJ, 7 West Woos
ter St., Danbury, Conn. 06810, Include an s.a.s.e. 
for results.
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is the best $1000 linear amplifier
ever made for the amateur service
Other manufacturers look at the 2K-3 and shake their 
heads in disbelief. They say it can’t be sold for $745. 
But we do it! We do it by working a little harder, by 
being a little more efficient and by selling DIRECT 
from factory to user.
Compare the quality of the components used in the 
2K-3 and its true value becomes more apparent.
1. Look at the superb 20 mfd 5000 volt test oil filter 
condenser ...exceptional dynamic voltage regulation.
2. Heft the heavy duty, high efficiency 
transformer... 38 pounds of brute power with 
exceptional voltage regulation and peak current 
capability.
3. Observe the rugged, high-cost, double section 
bandswitch.
4. Note the commercial duty 25 ampere mercury 
power relay.
5. Experience the reliability of special design solid 
state bridge rectification.
6. Relax with a host of other conservatively rated 
deluxe components no other competitive amplifier can 
equal... high efficiency, silver-plated tank coil, 
silver-plated L-section coil, unique toroid type 
filament choke, resonant input filter choke, high 
reliability bronze gear drive assembly, modern design 
illuminated push-button start-stop switch, all DC 
relay systems. And there is more, but let us send you 
a descriptive brochure on the 2K-3. Let us help you 
own this outstanding linear amplifier.
The 2K-3, Floor Console or Desk Model $745.00

users. . . please write for information on ourATTENTION! Military, commercial, industrial and scientific 
custom line of high power communication linear amplifiers and RF power generators.

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 
PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models.

CALI DIRECT ... USE AREA CODE

Butler. Missouri, 64730 816 679-3127
11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
931 N. Euclid, Anaheim, Calif., 92801 714 772-9200
John W. Richardt, Route 46,
Pine Brook, N.J. 07058, (201) 228-0600

"World's Largest Distributor of Amateur Radio Equipment"
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RECONDITIONED EQUIPMENT
• 30-Day Guarantee
• 10-Day Free Trial (Lose only Shipping Charges)
• Full Credit within 6 Months on Higher Priced New Equipment
• Just $5.00 Down — Take up to 3 Years to Pay on orders over $180.00
• Order directly from this ad1.... Specify 2nd and 3rd Choices (if any)

AZTEC 
876 DC Supply $ 25 
AMECO
CN-144 Conv. $ 79 
PV-50 Preamp 9
TX-86 Transmitter 39
TX-62 Transmitter 109
621 VFO 39
B&W 
5I00B Transmitter SI 1^ 
51 SB- SSB Adaptor 109 
COMDEL 
CPS-11 Processor 
CENTRAL ELECT. 
IOA Exciter $ 49 
I0B Exciter b9
QT-I Anti-trip 6
I0OV Transmitter 349
200V Transmitter 449
GC«I Comp. amp. 29
CLEGG/

SQUIRES-SANDERS 
22’er 2m Xcvr SI69
66'er 6m Xcvr 169
99'er 6m Xcvr 69
418 DC sup./mod. 75
Zeus VHF Xmtr 325
Interceptor Rec. 325
Interceptor B Rec. ¿49
Allbander tuner 69
416 AC supply 75
Apollo Linear 195
COLLINS 
75A-3 Receiver $269 
75A-4 Iser. #601) 349
7SS-3B Receiver 495
32S-3 Xmtr 575
30S-I Linear 995
KWM-2 Xcvr 750
351 D-2 Mount 75
SI6F-2 AC supply 115
R. L. DRAKE, 
2A Receiver $159 
2AQ Spkr/Q-mult. 25
2AC Calibrator 9
2B Receiver )89 
2BQ Spkr/Q-mult. 29
2BS Speaker 9
2C Receiver 175 
2CQ Spkr/Q-mulf 34 
R-4 Receiver 275 
R-4A Receiver 299 
MS-4 Speaker 12 
SC-2 2m Converter 49 
CPS-1 Supply 9 
TR-3 Transceiver 375 
AC-3 AC supply 65 
DC-3 DC supply 75 
T-4X Transmitter 299 
2NT Transmitter 99 
MN-4 Matcher 59 
EICO 
720 Transmitter $ 49
722 VFO 34
723 Transmitter 34
730 Modulator 34
753 SSB Xcvr ¡39
751 AC supply 49
221 VTVM 15
ELD) CO 
SSB-IOOF $275 
ELECTROPHYSICS 
Autrontc Keyer $ 49
ELMAC 
AF-68 Xmtr $ 59
GLOBE/GALAXY/WRL 
SB-175 SSB Xmtr $59 
V-10 VFO 29
PSA-300C AC sup. 40 
Gal axy V Xcvr 269
Galaxy V Mk II 299
AC-35 AC supply 65
DC-35 DC supply 69
AC-400 AC supply 75 
VX-35 VOX IS 
DAC-35 Console 75 
F-3 300 cy. filter 24 
Rejector AC supply 4 
VOX-10 9

GONSET
Comm I 6m $89 
Comm (V 2m 199
GC-105 2m Xcvr 169
2m Linear II 89
6m Linear II 75
6m Linear IH 89
G-50 Xcvr 175
9I3A 6m Linear 175
G-66B Receiver 49
3-way supply 24
Thln-pak |9
G-76 Xcvr 125
G-76 AC. supply 75
G-76 calibrator 12
G-77 Transmitter 45
6-77 A Transmitter 59 
6m I2v. converter !9
VHF conv. ft-J0-15m) 29 
HALLICRAFTERS
SX-25 Receiver $ 49 
S-38E Receiver 39 
SX-71 Receiver 99 

101 Mk III Rec 149
SX-IOI Mk IHA Rec 159 
SX-10IA Receiver 199 
S-Í07 Receiver 59 
SX-1 10 Receiver 99
SX-tll Receiver 139
SX-122 Receiver 225
HT-33A Linear , 275
HT-37 Transmitter 225 
HT-40 Transmitter 49
HT-41 Linear 175
SR-150 Xcvr 299 
SR-160 Xcvr 175
PS-150-120 AC sup. 75 
PS-1 SO-12 DC sup. 39 
MR-150 Rack 15
P-500AC supply 75 
P-5O0DC supply ¿9 
HA-6 Transverter 89 
P-26 AC supply 49 
SR-46 6m Xcvr 89
HAMMARLUND
HQ-100 Receiver $ 99
HQ-100C Receiver 109
HQ-I00A Receiver 129
HQ-IIOC Receiver 129
HQ-I40X Receiver 99
HQ-I40XA Receiver 109
HQ-I70C Receiver 179
HQ-I70AC (rack mt) 225
HQ-I70AC/VHF 325 
5-100 Speaker 12 
5-200 Speaker 15
XC-100 calibrator 9
HEATHKIT 
GC-JA Receiver $ 59 
MR-1 Receiver 49 
SB-300 Receiver 225
SB-301 Receiver 249 
SBA-300-3 6m conv. 19
HS-24 Speaker 6
QF-I Q-multiplier 4
MT-I Transmitter 39 
DX-40 Transmitter 39
DX-60 Transmitter 59
DX-100 Transmitter 89 
TX-I Transmitter ‘ 115 
SB-10 SSB adaptor 79 
HX-10 Transmitter 225 
HA-10 Linear 175 
HX-20 Transmitter 149 
HW-12 75m Xcvr 89 
HW-12A 75m Xcvr 99
HW-32 20m Xcvr 89
SB-100-1 Mob. Mt. 9
SB-200 Linear 225 
HP-14 DC supply 75
VF-1 VFO 19
HW-10 6m Xcvr 149
HW-20 2m Xcvr |69
HP-20 AC supply 29
MP-1 DC supply 29
UT-I AC supply 25
HRA-I0-I Calibrator 9
H0-J3 Hamscan 59
T-4 Signal tracer 15
HUNTER
I0O0A Linear/sup. $175

E. F. JOHNSON 
122 VFO $ 19
Ranger I 89
Ranger II 139
Valiant I I 39
SSB Adaptor 175
500 Transmitter 275 
KW Amplifier/Desk 595 

¡store pick-up only)
Audio Amplifier 49
Invader 200 275
Invader 2000 549
Thunderbolt Linear 275
6N2 VHF Xmtr 89
6N2 VFO 34
6N2 Thunderbolt 275 j
Mob. Xmtr (AS-IS) 25
Signal Sentry 9
KNIGHT I
X-IO Calibrator $ 9
T-60 Transmitter 34
V-44 VFO 19
RF Generator 12
LAKESHORE
Phasemaster II $ 89 
Bandhopper VFO 59
LINEAR SYSTEMS
LSA-3 Linear $ 75 
250 AC supply 49
350-12 DC supply 75
400 Century DC sup. 75
250-12 DC supply 49
MOSLEY
CM-I Receiver $ 99 i 
NATIONAL
NG-183 Receiver $ 99 ‘ 
NC-I83D Receiver 139 
NC-300 Receiver 149 
NC-303 Receiver 249 
HRO-60 Receiver 199 
XCU-300 Calibrator 12 
NCX-3 Transceiver 189 
NXC-5Mk II Xcvr 395 
NCXA AC supply 75 
200 Transceiver 275 
AC-200 AC supply 59 
P&H 
LA-400C Linear $ 99
6-150 SSB Conv 149
POLYTRONICS
PC-2 2m Xcvi $199
PC-6 6m Xcvr 149
RME 
HF-1020 Converters 15 
6900 Receiver 175
4302 Speaker 9 
SBE 
SB-33 Transceiver SI99 
SBI-LA Linear 159 
SB-34 Transceiver 299
SWAN
5W-I40 Xcvr $ 99 
II7AC AC supply 59 
4I0C VFO «5
350 Xcvr (early) 269
350 Xcvr (late) 299
SW-II7C AC supply 75 
512 DC supply 69
500 Transceiver 375
II7XC AC supply 80 
14-1 17 DC supply 100 
405X MARS osc. 35 
22 VFO Adaptor 22 
250 6m Xcvr 275 
TV-2 Transverter 249
TMC 
GPR-90 Receiver $249
TEKTRONIX 
512 Oscilloscope $275 
UTICA 
650 6m Xcvr/VFO $ 99 
650A 6m Xcvr/VFO 109 
WATERS 
331 Dipper $ 89 
WHIPPANY LABS 
“Lil Lulu” Xmtr $ 75

word. All amateurs are welcome. RM WA1HSN dis
tributed an excellent Net Operating Manual at the 
CN meeting held at ARRL. W1NJM provided an inter
esting ARPSC program and a tour of ARRL/W1AW. 
With deep regret we add the call of K1RQO/N0WXW 
to the list of Silent Keys. Ed was active on CN, 
CPN and MARS Nets. Por late local traffic outlets 
QSO K1SXF on the v.h.f. nets. Activity? Try 28.0 
Murphycycles Mon./Wed. at 8 p.m.’ Congratulations to: 
W1QV, our New England Division Director on another 
term; W1WPR on a new XYL; WA1GON on the Sept. 
BPL. making it 7 times in a row; W1CKA, WITS, 
WA1DJG and K1UDD on the Extra Glass licenses: 
WA1GEK, WA1CJE and WAIJAD on General Class. 
A year from Nov. 22 all of the new frequency alloca
tions will he in effect. Before then, treat yourself to a 
higher class license. Be good to yourself—it couldn’t 
happen to a nicer person! Thanks for a wonderful 
year! Merry Christmas and Happy New Year to all. 
Traffic: Sept.) W1EFW 467. WA1HSN 290. W1WCG 167. 
WA1GGN 160. K1SXF 155. WA1HEW 154. WA1FNJ 
141. W1XW 82. WAIHEK, 92. W1YU 77. WA1IWN 76, 
WA1GIX 72. W1NJM 59. K1TKS 58. W1GVT 56, 
WAHEG 56, W1YBH 43, W1CUH 37. WA1FXS 19, 
W1BNB 17. WA9QVU/1 16, W1BDI 12, WA1HOL 11, 
K1YGS 11. W1CTI 3. WA1FJU 3, W1QV 3. (Aug.) 
KITES 278. WA1DUV/2 55.

EASTERN 
Baker, Jr.,

MASSACHUSETTS—SCM, Frank L
W1ALP-I to thank everyone for

the many messages, cards and {.’hone calls that .1 
received while I was ill. 1 landed in the hospital 
Oct, 1 with a wllapsed lung but am now coming 
along tine. SEC W1A0G received reports from W1RPF, 
KIPNB^ and WA1DXI. New YLs: WNls JYV and
JZP. EMN hud 30 sessions, 160 QNIs.
W1ZSJ is new manager of the Central N
K1.JFQ, asst, mgr.:
Extra Class licensees:
W1TWG retired from

and W1ZSJ,

145 QTC. 
. E. Net,

treas.

hands, 
for 2. 
officers

W1EHT, K1KED’ and K1BBU.
VVBZ. W1E0H is on many

W1ALP has a DX-150 receiver and an HW-Í7
W1CVO is on 20/75. WA1FYI is on 
of the Middlesex ARC are W1ILP.

WAHXG. vice-pres.

New 
pres.;

W1LJO. treas.; WA1CDW. rec.
secy,; WA1HLI. corr. secy. WtYHM moved to Brain
tree. WA51OD/1 is hemled for KX-6 Land. K1ZCU
has joined the Lowell Tech. ARC. Two groups from 
W1MX went to Vt. during the Sept. V.H.F. Party— 
WA2PTS/1 at Mt. Equinox’ and K4GGI/1 at Hogback. 
WA1IQF is interested in net operating, W1PH gets 

whole new OoUins line.on some, W1BW
W1JOT is on 432.’ W1OOP spoke at "the Smith ” Shore 
Club. The T-9 RC ...J WiWNXY. ’.TIT-C, 
from Vt.. semis his 73 tn ull. WA1FNM made General. 
WA1CRA has an HW-100. WILE went to Annapolis 
for a class reunion. WN1JHM has a new QTH. 
W1BGW visited the N. E. Wireless Museum. WN1JKZ

at W1PEG,

inis a new 40/80 trap dipole mid used it on 15 
for good DX. W1BB writes from Me, on a piece of 
birch bark. KIR AW and WTHWK spoke at Welleslev 
ARS, WIDAL has EAN rtf. WNHTE is Terh. Class 
(VA1FHU has a new' 70-ft. tower with TH6-DXX 
and 12AQ up top. WN2FRZ is operating W1MTQ 
from Chatham. WA1GIO is going into net. work. 
Norfolk County RA. affiliated in 1933, still holds 
meetings. W1EWN. ex-K2RYP. ex-SV0WY and chief
operator of SV0WT. Island of Crete, is living in 
Natick now. W1VAB spoke at the Framingham RC. 
W2LC/W1MTQ is working for RCA in N, J, WIEUJ’s 
wife had their 3rd girl iust before the V.H.F. Contest. 
EMNN in Aug. had 29 QNIs. 8 sessions. 12 QTC 
and 16 stations. EMN in July had 107 QNI. 121 QTC, 
30 sessions. EMN in Aug. had 170 QNIs. 00 QTC. 
31 sessions. WB6BZR, ex-WIQOI. called WU CTR 
and ALP on the land phone from Anaheim and it 
was good to talk with him. The 6-Meter Cross Band 
Net had 19 sessions, 2 traffic and over 125 QNIs. 
W10JM made the BPL. The Capeway RC met at 
WlUOH’s. Wis ECK and VPM spoke on “Radio 
Operating of Model Airplanes’’ at the Massasoit ARA. 
The Middlesex ARC meets the 2nd and 4th Fri. at 
the Waban Library. WA1HVX has his Advanced Class. 
The Yankee RC is holding an auction, WA1JPS is 
secy, of the Salem High RC. Whitman ARC is holding 
an auction. Traffic; (Sept.) WIOW 716. WAlEYY 441, 
W1PEX 386, WA1FAD 190. W1EMG 158. WIDAL 106, 
W1CTR 69, K1CLM 59. WA1HHK 30. W1D0M 29, 
WA1DEC 28. W1AOG 27. WA1FHU 22. WAIDED 20, 
W1MX 20, WA1AJN 15. WAIDFL 13. W1JDP 9, WILE 
8, (Auk.) W1MX 35. (Julv) W1MTQ 2.

12 QTC

CTR

AMATEUR ELECTRONIC SUPPLY 
4828 W. Fond du Lac Ave.; Milwaukee, Wis, 53216 
Q-12 Phone (414) 442-4200
STORE HOURS: Mon & Fri - 9 am to 9 pm; Tues, Wed & 
Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm

MAINE—SCM. Herbert A. Davis, K1DYG—SEC: 
K1CLF. RM: W1BJG. PAM: WA1FLG. Traffic nets: 
Sea Gull Net meets Mon. through Sat. on 3940 kc. at 
1700. Pine Tree Net meets daily at 1900 on 3596-kc, e.w. 
WA1FCM has returned to school and is not quite 
as active on the air.
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Large ©SWAN Stock = Fast Delivery

-a s * ‘fftiti
*<ÄU>3<r

P j

3
RAY SEZ: “Why so much new SWAN in

sag

stock?” Simple! SWAN makes GREAT 
transceivers and AMATEUR ELECTRONIC SUPPLY is a GOOD place to do business
with. The demand created by the SWAN and AES Combination 
inventory of Factory-Fresh equipment to insure prompt delivery.

requires a huge

GOOD REASONS for buying 
your new SWAN from

AES
■ TOP TRADES for your good clean 

equipment

■ ST AY-ON-THE-AIR PLAN-Enables 
you to keep your trade-ins until your 
new gear arrives-Lose no operating 
time!

■ 36 MONTH TIME-PAYMENT PLAN 
offers free 105-day pay-off option

■ PERSONAL SERVICE from fellow 
hams who understand your problems

■ SAME DAYSERVICE on most Orders 
and Inquiries from our Centrally 
Located Modern Facilities

■ Top Notch Service Department

LMK at your low Monthly Payment 
AFTER JUST s50? DOWN

' -...... :..: ............ ■-... :_________ ;____

SWAN 350C 8O-IOm Transceiver.... (14.98)$420.00 
SWAN 500C 8O-IOm - Deluxe.............. (18.59) 520.00 
SWAN 250 C 6m Transceiver................ (14.98) 420.00 
Mark II 80-10m Linear — w/tubes ... (14.08) 395.00 
Mark 6B 6m Linear - w/tubes............(14.08) 395.00 
Power Supply for Mark II & 6B........... (9.38) 265.00 
TV-2 2m Transverter — specify IF .. (10.47) 295.00 
117XC AC Supply w/spkr. in cabinet. (3.61) 105.00 
14-117 I2v DC Supply w/cable........... (4.51) 130.00 
405X MARS Oscillator - less crystals............ 45.00 
4IOC Full-Coverage VFO..................................... 115.00
210 6 Meter VFO...................................................... 120.00
VX-II Plug-in VOX.......................   35.00
22B Dual VFO Adaptor......................................... 32.00
lOOkc Calibrator kit for 35OC............................... 19.50
500kc Calibrator kit for 250 ................................. 19.50
RC-2 Mobile Remote Control kit........................ 40.00
45 Swantenna — manual....................   65.00
55 Swantenna — remote control........................... 95.00
Custom Contour Bumper Mount.............. .. ........... 24.95
Kwik-on Antenna Connector...........................   3.25
I4C I2v DC Module/cable.................................... 65.00
I4CP As above, but Positive Ground.............. 75.00 
II7X Basic I I7v AC supply ONLY........ 65.00 
230X Basic 230v AC supply ONLY................. 75.00 
117 or 230vac Line Cord (specify)..................... 8.00
8' Cable w/plug (Supply to Transceiver) .... 6.00
230XC 230v AC Supply, speakers cabinet.. 115.00 
14-230. I2v DC supply w/230v Basic.............. 140.00

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du Lac Ave.; Milwaukee, Wis. 53216 

Phone (414) 442-4200
STORE HOURS: Mon & Fri - 9 am to 9 pm; Tue», Wed & 
Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm

SAVE $50
Purchase any new Swan transceiver or 
linear at the regular price with no trade-in 
and you may take a $50.00 Credit toward 
the purchase of any other merchandise.

■ To: AMATEUR ELECTRONIC SUPPLY
| 4828 West Fond du Lac Avenueg Milwaukee, Wisconsin 53216
11 am interested in the following new equipment:

Q-12
I

g I have the following to trade: (what's your deal?) 

| Ship me the following New Equipment.

11 enclose S. I will pay balance (if any)
■ □ COD [J lyear Q 2 years Q 3years

■ Name_______ ____ ______________ ____ ___  

| Address

|City. 

■ state Zip-
■ □ SEND 1968 AMATEUR CATALOG
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NEW HAMPSHIRE—SCM. Robert C, Mitchell, 
W1SWX/K1DSA—SEC: K1QES. PAM: K1APQ. KM: 
K1BCS. Endorsements: K1AC as ORS, KIDWK as 
EC and WA1IIH as OPS. K1WKP is now W1JY with 
u new HW-100. Welcome to new hams WA1FLL, 
O1JYM. WN1.JYW. WA1JZK, WN1KAA. WA1KAL 
and WN1KCF. GSPN reports 1107 cheek-ins and HI 
traffic, while NHAREC shows 157 check-ins and 15 
traffic. WA1DEI. K1HRG, WA1HH. KHSJ, WAHIGT, 
WA1HZN. WA1JXU, WA1EUJ, WIMHX, K1BCS, 
K1PQV, K1ITS plus Lucille La plant and Judy Marchand 
showed visitors at the Deerfield Fair the wonders of 
ham radio. KID WK reports 141 traffic and 4 traffic 
for the MVAREC Net. The VTNHN plans to use 
7070 kc. as alternate for 3685 kc. The 160 Test 
shows K1NBN, W1CTW and W1SWX in that order 
at the finish line. WAXEUJ is now scribe for the 
Manchester Radio Club replacing WA1EUF, who is 
going to Northeastern. This should be my last report 
to the N. H. gang. It has been a very enjoy
able four years as your SCM. Thanks to all of you 
for the fine support and best of luck to vour new 
SCM. Traffic: (Sept.I WAHiH 226, W1HPM/1 162, 
WIMHX 82. K1PQV 76. K1QES 4. WA1EUJ 2. (Aug.) 
K1QES 7. (Julv) WIMHX 48. (Apr.) WIMHX 40.

RHODE ISLAND—SCM. John E, Johnson, K1AAV 
—SEC: K1LTL RM: W1BTV. PAM: W1TXL. V.H.F. 
PAM: K1TPK. Endorsements: W1POP as EC Johnston, 
K1TPK a« EC Operations and V.H.F. PAM, K1NJT 
as OVS and K1JYN as OO. The Fidelity Radio 
Club, K1NQG, elected WA1GND. pres.; WN1JEP. vice- 
pres.; WA1GNB, treas.: WN1JQP. secy. The Pro
vidence Radio Assn., W10P. reports that W1WK0, 
W1KKE and Net Manager W1EYH are on actively 
with Air Force. MARS. W1EYH. W1IUX and K1HZN 
are on RTTY. Recent college graduates of the club 
are K1NKR, who is entering the Air Force, and 
KIT.PL. ‘Aho is a design engineer with Raytheon. 
K1EYH is now a pilot with Bananol Airways. WN1DOG. 
the club librarian, reports that PRA needs »»me old 
QSTs to complete its collection. The club has many 
issues available for collectors. K1GDS and K1HZN. 
who work at Raytheon Wavland Labs., met several 
PRA members there including W1YLB, W1MIJ and 
WITT, who is brother to WITS. The Assoc. Radio 
Amateurs of Southern New England. W1AQ, reports 
that W1DK has completed work on the tower and jt 
ean be used as an 80-meter vertical, WA1IYF is 
working mi remodeling, K1HMO is planning ar^ ex
pedition to New Hampshire and Club Treasurer K1LII 
announces he is engaged tn be married in April. 
RISPN report: 30 sessions, 355 ONT. 66 traffic. Traffic: 
W1TXL 89. W1BTV 82, K1VYC 27, WA1CSO 21. K1TPK 
13. K1QFD 7.

VERMONT—SCM, E. Reginald Murray. K1MPN—

Net Freq. Time

Gr. Mt. 3855 2230Z
Vt. Fone 3855 1430Z
VTNH 3685 2330Z
VTCD 399ÕK 1500Z
Carrier 3865 1400Z
VTSB 3909 2230Z

1330Z

Days QNI QTC

M-S
Sun. 134 —
M-F 74 62
Sun. 35 6
M-F 152 4
M-S 804 105
Sun.

Mgr.

W1VMC
WA1EDI
K1UZG
W1AD
W1KKD
KL7DVP/1

Welcome to new Novices WN1JYR (Wilder) and 
WN1KAH (Burlington). W4SCY/1 is back in Florida. 
WA1GXI is in Viet Nam. K1YZK is studying hard; 
also K1EPJ. WA1HSG is doing a good job as NCS 
of the VTSB Net. WA1DHK has the new beam 
operating. Congrats to W1MRW on passing the Extra 
Class exam and to WA1JMS on passing from Novice 
tn Advanced Class. Season’s Greetings. Traffic: K1BQB 
402, K1MPN 26, WA1GKS 23. K1UZG 22. W1MRW 11.

WESTERN MASSACHUSETTS—SCM. Norman P. 
Forest, WISTR—RM W1DVW reports 30 sessions for 
WMN ('3560 kc. daily at 7 p.m.) and 101 pieces of 
traffic tor Sept. Stations in order of attendance were 
WA1JHZ. W1ZPB. W1DVW. K1WZY. WISTR. W1HRC. 
W1EOB, WtMNG, W1BVR, W1ZEL. WA1ABW, 
WA1ITL, W1BKG and K1SSH. We need all the help 
we can get to keep this fine net going. Make a habit 
of culling in and you will meet the nicest, people, 
New appointment: WA1JHZ as ORS. Endorsements: 
W1E0B and W1MNG as ORSs: W1MNG as OPS and 
OBS. WA1DNB is now residing in Belchertown. 
WA1HRH is stationed at Pensacola. Fla. K1ZOC tele
phone relayed K1YQQ into the Sunday Night Net 
direct from his hospital bed. Chet is the regular 
Net ControL Frequency is 29,000 Me., at 9 p.m. with 
W1KWX, the club call for the VARC, being used. 
Murphy’s Marauders, the fast-growing contest club of 
Conn, and Western Mass., is looking for more members 
from our section. If interested, get in touch with
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WLARR or W1YVM at ARRL Hq. WIZPB’s 15-yem- 
old antenna finally broke but has now been replaced 
with copperclad. The Mt. Hermon Club has skeds 
for Caribbean students. WIBVR’s equipment failure 
kept him off the air for the better part of a month. 
Traffic: W1EOB 162. W1DVW 91. W1IC 59, WISTR 56, 
W1ZPB 52, WA1JHZ 23, W1MNG 22, K1WZY 15. 
W1BVR 8, W1CPH 3.

NORTHWESTERN DIVISION
ALASKA—SCM, Albert F. Weber, KL7AEQ—The 

Sixth Annual Equinox Marathon, sponsored by the 
U. of Alaska, proved to be a rather hammy affair. 
KL7s GGW, EWQ. FLO, EVO, GBG. GFU. GJJ, 
KMA. AZJ and AEQ handled the communications 
and photo coverage. KL7FCH acted as resident physi
cian, and the following KLs were noted competing 
for the shoulder patch: DG, FFJ, G.TI. GJC, DIG, 
EKY, AD. KL7EWQ headed up the comtnunications 
arrangements in his usual efficient manner. Forty 
enthusiastic prospective Novices are attending classes 
uii the campus. Look for KL7EVO running rode prac
tice on 3735 at 7 p.m. Mon. through Fri., 7 to 15 
w.p.m. KL7FLO has joined the ranks of the Extras. 
KL7DIY is back in the Fairbanks area, after a year 
in 6-Land. KL7EKZ is presently operating out of 
Ketchikan, and reports the DX is great. A familiar 
voice signing KL7GJC is just W1ICB/KL7 retreaded. 
KL7GFU is the new pres, of AARC with KL7BIL, 
veep: ami KL7FJW secy. Traffic: KL7FLS 18, 
KL7FNX 2.

IDAHO—SCM. Donald A. Crisp, W7ZNN—SEC: 
K7THX. The FARM net convenes week days on 3935 
kc. at 0200 GMT. The Idaho C.D. Net convenes week 
days at 1515 GMT on 3991 kc. K7UHM is attending 
Navy Submarine School in Connecticut. K7LWE/7 re
ports good results from a three-element fixed 75-meter
beam. The Boise Club set up a booth at the Idaho
Stale Fair. W7IZM moved to Nampa. The Lewiston
Club iilans to sponsor a code and theory class again 
this year. WA7CSM set up a portable station at his 
elk hunting camp providing communications for hunters 
in the area. WA7CBW has been appointed EC for Lewis 
County, anil K7NDX has been appointed EC for Clear
water County, K7THX has a new 2-meter f.m. installa
tion. KL7FOZ/7 is installing a rig iu his airplane. 
FARM Net report Sept.: 18 sessions, 707 check-ins, 41 
traffic handled. 1 emergency. Traffic: WA7BDD 97, 
W7GHT 26, K7UHM 18, W7ZNN 15, WHY' 10. K7OAB 
4, K7CSL 2.

MONTANA—SCM, Joseph A. D’Arcy, W7TYN— 
Asst. SCM/SEC: W7RZY. PAM: W7ROE. RM: WA7- 
DM1. Section Nets: Montana Traffic Net 3910 kc, 0000Z 
M-F Sass, 21 QNI 266 QTC 109. Montana Section Net 
3950 kc. 1700Z Sun. Endorsement: W7ROE as PAM. 
The SCM and SEC visited the Missoula Club in Sept. 
They presented the AREC-NTS film and tape show to 
the group. WA7AFQ won the c.w. contest at the WIMU 
Hamfest with 40 w.p.m. W7CJB. WA7DMA, WA7AQZ 
and WA7AFQ have their Extra Class licenses. WA7FWC 
has his Advanced Class license. A meeting of the 2- 
meter f.m, group in the State of Montana was held in 
Billings at the QTH of W7IWW. K7UPH presided at 
the meeting. Several committees were set. up to further 
the interest of a repeater group in the state. If you are 
interested in this amateur radio activity check in with 
the Montana Section Net on Sun, and get the informa
tion you will need. WA7CAC is on with an HW-12. 
WA6MDL is on in Lewiston with an 80D for 146.76. 
W7HDP, at Great Falls, is now W7MD. K7NDV has a 
new SW-350 mobile. W7VIK is back on in Libby. K7- 
MRZ has a new receiver. If you are interested in ap
pointments write or QSO your SCM and get started. 
Traffic: W7FIS 2.

OREGON—SCM. Dale T. Justice, K7WWR/WA7- 
KTV-RM: W7ZFH. PAM: K7RQZ. Section net re
ports: W7ZFH reports for the OSN for Sept., sessions 
20. check-ins 91. traffic 21. WA7AHW reports for the 
AREC Net, sessions 30, maximum number of muntin* 
20, eheck-ins 915, traffic 25, QSTs 2, cuntacts 114. The 
Oregon Post Office Net meets at 6:30 p.m. on 3920 ke. 
Wed. WA7GFS returned from sea duty with the Mer
chant Marine and now will be with the Air Force. He 
passed the Advanced Class test while at home. K7YNO 
and WA7GVV are attending eastern colleges on scholar
ships. WA7HRG and WA7IBC are attending OTI nt 
Klamath Falls. WA7FTN made 280 telephone relay’s for 
servicemen in S.E. Asia during the month. K7OUF is 
cheeking into the phone nets now. WA7GFE was home 
on leave and is now in New Mexico. WA7KLY is in 
Okinawa operating KR6LY until 1972. Traffic: (Sept.) 
K7RQZ 400. K70UF 188, WA7EXH 65, W7ZFH 58, K7- 
WWR 23, WA7AHW 20. WA7DPK 16, W7BNS 15. W7- 
DEM 11, W7MLJ 7, WA7GLP 3. (Aug.) WA7BYP 81, 
WA7EZJ 15.



GOTHAM ANTENNAS ARE MUCH BETTER
OF COURSE, YOU PAY MUCH LESS

How did Gotham drastically cut antenna prices? Mass purchases, mass production, prod
uct specialization, and 15 years of antenna manufacturing experience. The result: The 
kind of antennas you want, at the right price! In QST since ’53.
HI IA RO Worked 42 countries in two III Illi l\ weeks with my Gotham Quad UUHUU and only 75 watts . . . W3 —-

CUBICAL QUAD 
ANT ENN AS — 
these two element 
beams have a full 
wavelength driven 
element and a re
flector; the gain is 
equal to that of 
a three element 
beam and the di- 
rectivity appears 
to us to be excep
tional! ALL METAL (except the insula
tors) — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders; 
sturdy, universal-type beam mount; uses 
single 52 ohm coaxial feed; no stubs or 
matching devices needed; full instruction 
for the simple one-man assembly and 
installation are included; this is a fool
proof beam that always works with ex
ceptional results. The cubical quad is the 
antenna used by the DX champs, and it 
will do a wonderful job for you!

10/15/20 CUBICAL QUAD SPECIFICATIONS
Elements: A full wavelength driven ele

ment and reflector for each band.
Frequencies; 14-14.4 Me.; 21-21.45 Me., 

28-29.7 Me.
Dimensions: About 16' square.
Power Rating: 5 KW.
Operation Mode: All.
SWR: 1.05:1 at resonance.
Boom: 10' X OD, 18 gauge steel, 

double plated, gold color.
Beam Mount: Square aluminum alloy 

plate, with four steel U-bolt assem
blies. Will support 100 lbs.; universal 
polarization.

Radiating elements: Steel wire, tem
pered and plated, .064" diameter.

X Frameworks: Two 12' XI" OD alu
minum ‘hi-strength’ alloy tubing, 
with telescoping %" OD tubing and 
dowel insulator. Plated hose clamps 
on telescoping sections.

Radiator Terminals: Cinch-Jones two- 
terminal fittings.

Feedline: (not furnished) Single 52 ohm 
coaxial cable.
Now check these startling prices — 

note that they are much lower than
even the bamboo-type: 
10-15-20 CUBICAL QUAD 
10-15 CUBICAL QUAD ...
15-20 CUBICAL QUAD ...
TWENTY ME TER CUBICAL QUAD. 25.00 
FIFTEEN METER CUBICAL QUAD. 24.00
TEN METER CUBICAL QUAD 
(all use single coax feedline 

$35.00
. 30.00

32.00

23.00

How to order: Send check or money order. We ship immediately upon receipt of order 
by railway express, shipping charges collect.

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139
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nr Aim first moming i put up my KrllMK -5 element Gotham beam (20 ft) ULnlllU I worked YO4CT, ON5LW, 
------------------ SP9ADQ, and 4U1ITU. THAT 

ANTENNA WORKS ! WN4D YN

Compare the per
formance, value, 
and price of the fol
lowing beams and 
you will see that 
this offer is unprece
dented in radio his
tory! Each beam is 
brand new! full size 
(36' of tubing for 
each 20 meter ele
ment, for instance); 
absolutely complete including a boom 
and all hardware; uses a single 52 or 72 
ohm coaxial feedline; the SWR is 1:1; 
easily handles5 KW;%"and 1" aluminum 
alloy tubing is employed for maximum 
strength and low wind loading; all beams 
are adjustable to any frequency in the 
band.
2 El 20
3 Ei 20
4 El 20
2 El 15
3 El 15
4 El 15
5 El 15

$16
, 22*
. 32*
. 12
. 16
, 25*
. 28*

4 El 10......... $18
7 El 10.................32*

4 El 6............... 15
8 El 6..................28*

12 El 2..................25*
*20' boom

ALL-BAND VERTICALS
“All band vertical!” asked one 

skeptic. “Twenty' meters is murder 
these days. Let’s see you make a 
contact on twenty meter phone 
with low power!” So K4KXR 
switched to twenty, using a V80 
antenna and 35 watts AM. Here is a 
small portion of the stations he 
worked: VE3FAZ,T12FGS, W5KYJ, 
W1WOZ, W2ODH, WA3DJT, WB2- 
FCB, W2YHII, VE3FOB, WA8CZE, 
K1SYB, K2RDJ, K1MVV, K8HGY, 
K3UTL, W8QJC, WA2LVE, YS1- 
MAM, WA8ATS, K2PGS, W2QJP, . 
W4JWJ, K2PSK, WA8CGA, WB2- 
KWY, W2IWJ, VE3KT. Moral: It’s ’ 
the antenna that counts! .
FLASH! Switched to 15 c.w. and , 
worked KZ5IKN, KZ5OWN, HC1- 
LG, PY5ASN, FG7XT, XE2I, KP4- 
AQL, SM5BGK, G2AOB, YV5GLK, 
OZ4H, and over a thousand other 
stations!

«

V40 vertical for 40, 20, 15, 
10, 6 meters..............

V80 vertical for 80, 75, 40
20,15,10,6 meters. ...

$14.95

.$16.95
V160 vertical for 160, 80, 75, 

40,20, 15, 10, 6 meters.. .$18.95



ABSOLUTELY
WASHINGTON—SCM, William R. Watson, W7BQ— 

SEC: W7UWT. RM: K7CTP. PAM: W7BUN.

NEW WSN 3590 kc. Daily 0145Z QNI 337 QTC 261 Ses*. 29
NTN 3970 kc. Daily 1830Z QNT 859 QTC 594 Sess.30
WARTS 2970 kc. Daily OlOOZ QNT 1329 QTC 253 Hess. 28
NSN 3700 kc. Daily 03002 QNI 258 QTC 106 Sess.30

TRI-EX

W-51
FREE STANDING 
TOWER.
SUPPORTS 9 SQ. FT. 
OF ANTENNA.
Shown with internal Ham M 
rotator and 2" mast.

INCLUDES
FREE: RIGID BASE 
MOUNT

• PRE-DRILLED TOP 
PLATE - For TB-2 
thrust bearing.
HIGH STRENGTH STEEL 
TUBING LEGS. Solid 
rod, "W" bracing.
EASY MAINTENANCE — 
No guys or house 
brackets needed.
RISES TO 51 FT.— 
Nests down to 
21 ft.

HOT DIPPED 
GALVANIZED AFTER 
FABRICATION!
All welding by 
certified welders.

IMMEDIATE DELIVERY 

$36260 
FREIGHT PREPAID INSIDE 
CONTINENTAL U.S.A.

ri-Ex TOWER CORPORATION
7182 Rasmussen Ave., Visalia, Calif. 93277

May I extend to all Season’s Greetings. The license 
plate committee will be contacting all clubs with details 
for soliciting support from their representatives and 
senators. The bill is written and approved up to the 
point of being submitted and passed iu the new legis
lature. It calls for return to the $5 fee instead of the 
present. §30, W7CJL reports tentative draft ot the State 
Council of Clubs is being worked on by the committee. 
New appointments: W7SLB, K7UNA as ECs; W7KZ, 
W7AA0, K7JXO as ORSs; W7IEU, W7UU as OPSs. 
WSN Mgr. W7ZIW reports good activity on the net 
with 4 more new active members. W7PWA moved to 
KL7~Land and WA7GVP is back from W2-Land. K7- 
JRE is now portable I attending the seminary. WSN 
also is providing daily liaison with the WARTS Net 
for tiie interchange of traffic with NTS. OVS W7PUL 
reports an antenna arrangement with an s.w.r. of 1:1 
75 through 10 and good DX. The Northwest Sideband 
Net reports K7SUQ new mgr.: K7REK secy.-treas.; 
K7SOM, W7CLÜ, K7OUV, W7OEB and K7UQH, direc
tors. W7BTB continues special schedules with Alaska 
traffic daily through WSN. NSN Net Mgr. W7IEU is 
pleased with the response and would like to see more 
of the alumni check in. W7BUN resumed OBS for 
WARTS. K7CTP took a vacation trip to the Midwest. 
OVS W7SAB is operating Slow-Scan TV on 3845 at 9 
nightly. EC K7LRD reports hidden transmitter hunts 
regularly by WA7GVA. W7BQ attended the Walla Walla 
Hamfest. W7OEB sends in another FB report from the 
Richland area. Traffic: W7BA 2095, WA7HKR 612, W7- 
ZIW 531, W7DZX 474. W7PI 296, W7KZ 233. K7CTP 
214, W7AXT 212, W7BQ 171, K7KPA 154, WA7BZY 122, 
WHEU 101. W7APS 95. WA7EDQ 85. W7MCW 83. W7- 
BTB 76. W7AAO 68. WA7BDB 52. K7JXO 49. W7GVC 
47. W7GYF 43, K7THG 38. W7BUN 27, W7OEB 26, 
W7CJL 24. K7LRD 22. WA7ACQ 19. W7ÜWT 16. K7- 
OXL 15. W7.TEY 14. K7REK 13. W7RXH 13, W7IW 13. 
WA7ILC 11. W7ZHZ 10. K7YFJ 9, K7EFB 5, K7SUX 
5, K7MWC 4.

PACIFIC DIVISION
HAWAH—SCM. Lee R. Wical, KH6RZF—SEC: 

KH6GHZ. P'M: W4UAF'KH6. RM: KH6AD. V.H.F. 
PAM: KH6FEM. OSL Mgr.: KH6DQ. RACES nets 
(40, 10. 6 and 2 meters) coordinate with KH6AI.

Net Freq. Time (GMT) Days
League Appointees 7.290 Me. O700Z Wed.
Friendly Net 7.290 Me. 2030Z M-F
Pacific Tnterisland Net 14.330 Me. OR3OZ M-W-F
S.E. Asia Net 14.320 Me. 1200Z All

KH6GPP has made application for the “Intruders 
Watch.” Bob brings a wealth of electronics background, 
both professional and amateur, to the “islands” during 
his tour of duty with Defense Communications Agencv- 
Paoific at Wheeler AFB. KH6KS, now operating porta
ble 7, has turned in his KH6 call for W7KD. W4EXM/ 
KH6 has moved to the Llikai Marina Apts. Art. recently 
purchased a Trio 2-meter rig on a trip to Tokyo end 
works the Diamond Head repeater frequently. KG6AQI 
recently drafted a fine emergency plan for amateur 
radio to support the Marianas Island during disasters 
and typhoons. KH6FRI. of Kailua, recently received 
his Extra Class ticket. KG6IC/K8WXV reports that 
several QSLs for KG6IB were received. A little check
ing by Don found that IB was never issued. Don asks 
that each station send an SASE tn him for any QSO 
which is not QSLed from KG6IC from Oct. 1, ’67 to 
June 25, ’68 and KAHJ from June 26 to Aug. 17. ’68 
and the QSL for Bonin Is. will be forthcoming. Write 
Don Janicki. K8WXV. 44 Magill Street. Manistee. Mich. 
49660, Kailua High School Club station KH6GFT is 
quite active on 10 and 15. Flash! KH6EQA/KH6EQF 
worked South America on 6 meters on s.s.b. and c.w. 
during the Sept. 29 flare. Traffic: KH6BZF 14.

NEVADA—SCM, Leonard M. Norman. W7PBV— 
SEC: WA7BEU. The Las Vegas RAC and Southern 
Nevada ARC of Boulder City resumed their club meet
ings for the coming year. K7ICW and XYL W7SNP 
attended the Peoria Hamfest and noted increased 2- 
meter f.m. activity along their route. WA7DSP. WA7- 
1ER, K7RKH and K7ZOK are active on 6 meters with
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NEW 1969HE PRESS!

WRL

NIC

page 90

A 51501

Best in Electronics!

QST-n36

• Headphones
• Microphones
• Wire and Cable
• Parts and Batteries

And, you can buy 
anything in the Catalog 

on our easy monthly 
credit plan!

Amateur Gear
• Citizens Band Equipment

Stereo Hi-Fi
Electronics & Hobby Kits

Walkie-Talkies
Shortwave Receivers
Phonographs

„tu lot 33 Ttys’e’er. Expon

wSrano Laboratories
Hous. TM HwaBfitr

Electronics 
Equipment 
CATALOG

Brand New! World Radio 
Laboratories* exciting 1969 Catalog. 
Filled with amazing buys in elec- . 
tronic equipment including dozens 
of new and exclusive items 
you can’t buy anywhere else!

92 pages—filled with the most 
complete inventory of Hi-Fi, 
Radios, Tape Recorders, CB equip
ment, Ham gear, Electronic 
equipment, Parts and tools,.at 
real money saving prices.

LATEST...Most Up-to-Date Selection of the
Special Package Buys on
name brand Amateur, CB and
Hi-Fi equipment—selected 
by WRL Experts!

Tape Recorders and Tape

Speakers
Record Changers 
FM/AM & VHF Radios 
Intercoms
PA Equipment 
Test Equipment 
Antennas
Tubes and Transistors 
Automotive Electronics 
Tools & Hardware 
Books

FREE!
JUST MAIL IN 
THIS COUPON -

WORLD RADIO LABORATORIES
3415 West Broadway 
Council Bluffs, Iowa 51501
Gentlemen:

Please send me your Free 1969 Catalog.

Name_  

Address 

City__ State____ Zip
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Reads both lorward 
and rellectedi power 

oo 50 ohm I oes
■ 10 plug-ins, each with 4 power ranges
■ Ranges of 2 to 1OOO MHz, 1 to 5000 w
■ Selector knob reverses power measurement
■ Direct-reading VSWR scale
■ Quick-changing "Twist-Off” connectors
■ Plug-ins easily recalibrated in the field

Connect Sierra’s Model 164B In-Line R-F Watt
meter directly into your transmission line. Read 
power delivered to or reflected from the load 
by a simple twist of the selector knob. No need 
to reverse r-f connections. Read VSWR directly 
on the calibrated meter.

Each of Model 164B's ten plug in elements 
has four switch-selectable power ranges. A 
simple field adjustment calibrates each with 
factory precision.

Rugged, compact construction (7y2 lbs. with 
plug-in) suits Model 164B ideally for the field. 
Price, in standard FMN configuration, is $95.00. 
Plug-ins range from $75.00 to $125.00.

FREE 1968 Sierra "Power Generation and 
Measurement Equipment" catalog on request. 
Mail coupon today!

PHILCO
PHÌLCQ-FORD CORPORATION
Sierra Eleccronic Operation
Menlo Park, California • 9-4025

WA71ER working XE1PY. W6DIO, vx-W7BNJ. and 
K7JU, cx-W7JU. were visiting in Boulder City. \\7- 
PRM anti WA7BEU have solid state RTTY TU oper
ational. W7CSB needs two more QCWA members to 
form a Nevada QCWA Chapter fur a special wrvmonial 
installation at "Saroc” in Jan. The Nevada Emergency 
Net meets on 3996.5 kc. at 1900 local time Mon. and 
Thurs. K7RBM/6 and W61PC, ex-W7AAE, visited in 
Las Vegas. W7FJM is attending FAA school in Okla
homa City. W7TVF will schedule anyone DX or state
side needing a Nevada QSL, K7UXL has a new quad. 
The W7DDB f.m. repeater is serving Southern Nevada, 
receives cm 146.34 aud transmits on 146.94.

SACRAMENTO VALLEY—.SCM. John F. Minke, 
ill, WA6JDT— ECs: WB6MXD, K6RHW, WB6RSY. 
W6SMU. WA6TQJ. RMs: WOLNZ. WB6YTX, The Sac
ramento Army Depot Radio Club, W6SIG, recently be
came an ARRL affiliated club. The club meets the first 
Fri. of each month at the MAILS station at 2000 local 
time. New officers of SaeArDep are WA6JDT. pres.; 
K6TWE, vice-pres.: WB6UNP. secy.; IvGJlK, sgt at 
arms. The North Hills Radio Club has expressed an 
interest in forming a Sacramento Valiev Council of 
radio clubs like the one thev have in the Bay area. 
If interested, contact WA6JDT, WA6CXB reports K6- 
IKV. WB6HAW aud himself handling NCS duties for 
SCEN for the month of Sept. It is >till not too late 
for the higher class ticket. I got my Extra (after two 
trips). Traffic: (Sept.) WB6YTX 79, W6LNZ 69, W8- 
VDA/6 39. WB6MAE 6, WB6EAG 4. (Aug.) K6YZU 8. 
(July) K6YZU 7.

SAN FRANCISCO—SCM, Hugh Cassidv. WA6AUD 
- SEC: W6WLV. WB6GVI is with the U.S. Navy in 
the Philippines for two years. WB6UJO is presently in 
9M2-Land on a trip. New of tire rs of the Marin Club 
are K6JGX, pres.; WB6PQE. vice-pres.; WB6CIE, 
secy.: WB6UJO, treas. W6AKP has moved to San Fran
cisco from the southland. Hoard in the Oct, Phone 
CD Party wore W6RQ. W6B1P and WA6AUD. WA6- 
BYZ made the BPL again in Sept. W6KVQ’s traffic 
count is up again. 7Z3AB visited in the area with 
K6KQN and WB6UJO. K6TZN hosted a meeting of the 
Mission Trail Net within the walls at San Quentin. 
W6BWV and W6WLV attended the Director’s meeting 
held during the Greater Bay Area HamfeSt in Oct. 
WA6GVD has moved to Southern California. K6TWJ 
continues to be the San Francisco outlet on the Golden 
Bear Net. WB6JQP is gone from his traffic activity for 
five months, leaving on a .journey to the Orient on the 
President Grant. WB6IMO continues to m.c. the com
mute mobiles daily around 3815 kc. W6ERS Ims put up 
mono-handers fnr 20 and 15 tor some serious DX work. 
WB6FLT has found that a long commute run each day 
interferes with his time on the air. W6CY0 is back 
home, being chased out of the mountains around Las
sen by heavy snowfalls. W6UDL has found that with 
the press of business he has not much time for traffic 
but YXL WA6ALK keeps the 2-meter rig busy. W6PZE 
spent Sept, in Modoc County operating portable and 
chasing deer. WA6TVM has returned from a two-month 
trip to JA-Land. The Marin County DX crowd is turn
ing out the weekly TTcxi Coast DX Bulletin. WB6YMW 
edits Arrive Keys for the North Peninsula Electronic 
Club. W6WLV is looking for up-dated emergency plans 
with all signs indicating an early and wet winter. W6- 
KUF is planning to put up a quad antenna. Traffic: 
(Sept.) W6KV0 352. WA6BYZ 343. W6WLV 123. WfiFAX 
28, WA6ATTD 23. WB6LFT 19, WB6JQP 16, K6TZN 16, 
W6BWV 12. K6TWJ 11. W6BIP 4. W6CY0 2. (Aug.) 
W6KVQ 214. W6WLV 116. WB6LFT 19, IC6TZN 19, 
W6BIP 2. (July) W6WLV 133.

Sierra, 3885 Bohannon Dr., Menlo Park, Calif. 94025

□ Please rush complete data on Model 164B In-Line 
Power Monitor and plug-in elements (including prices 
and ordering information).

□ Please send FREE 1968 "Power Generation and 
Measurement Equipment" catalog.

Name.

Company.

AddressL

City. .State. .Zip-

SAN JOAQUIN VALLEY—SCM, Ralph Saroyan, 
W6JPU—Merry Christmas everyone. The Kern County 
Radio Club meets the 2nd Wed. of each month at the 
TJSNR training center, and all you people in Bakers
field and vicinity, support, your club. The same goes 
for the hams in the Madera area. The Madera Radio 
Club meets the 1st. Tue. of each month in Judge Brown’s 
(W6BWM) chambers. The Delta Amateur Radio Club 
in Stockton meets the 3rd Wed. of each month at the 
Webster High School. W6GRA is on 2-meter f.m, WA6- 
BXU is on 6 meters with 300 watts, W6DPD has a 
complete S/Line down to 2 meters. WB6ZWG and WB6- 
KZC are now Advanced Class, WB6WPX. WB6ZRD 
and WB6ZRI are now General Class. W6UZ is heard on 
75 s.s.b. W6ZYR is mobile on 40 s.s.b. W6JPS got the 
bugs out. of his NCX-3 and is mobile on 40 s.s.b. W6- 
DTL has a Swan 500C. W6MEY has a Swan 500C. also. 
K6UJG worked KV4FU and W1HOY/KP4 on 6 meters. 
W6YKS is on 6 with 15 watts and is working out FB. 
W6YKS has his WAS certificate. W6TLR got the Tulnro 
County Amateur Radio Club Boner Award, K6RGZ 
and WB6TTP arc now Advanced Class. K6KOL has a 
new keyer. WB6RKH has an SB-301. K6KLV is pres.

130



(moa<a¡Àacla«)...3 SW3D 
transceiver from Henry Radio
MODEL 500C A complete SSB-AM-CW transceiver. Five 
bands, 520 watts... for home station, mobile and portable 
operation. Voice quality, performance and reliability are in 
the Swan tradition of being second to none. $520. OO

MODEL 350C An improved version of the classic Model 
350. An SSB-CW-AM transceiver, featuring 5 bands, 520 
watts SSB P.E.P. input. Ideal for home station, mobile 
or portable operation. Dependable and loaded with worth
whilefeatures. $420.00

MODEL 250C The newest member of the Swan family. A 
full 6 meter SSB-AM-CW transceiver. 240 watts P.E.P. input, 
selectable sideband, built-in 250 kc calibrator.. . plus many 
more worth-while features. $420.00

MODEL TV-2 2 meter single sideband, 144-148 me 240 
watts P.E.P. input The new Swan TV-2 transverter is a 
superb receiving and transmitting converter for the 2 meter 
band, designed to operate with most Swan transceivers.

$295.00
Henry Radio and Swan, long a great team and old time friends of Hams the world over, presents a 
choice of transceivers to fill the heart of any amateur with joy. There is no better time to buy than 
now and, of course, the very best place to shop is Henry Radio. At Henry Radio you can compare 
makes and models from exceptionally large stocks. You can trade in your old equipment and take 
advantage of our generous terms.
Exports! Of course, Henry Radio makes it simple for amateurs around the world to own the finest 
American radio equipment. Write for details.

CALL DIRECT . . . USE AREA CODE

Butler, Missouri, 64730
11240 W. Olympic, Los Angeles, Calif., 90064
931 N. Euclid, Anaheim, Calif., 92801

816 679-3127
213 477-6701
714 772-9200

"World's Largest Distributor of Amateur Radio Equipment"
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of the Madera Radio Club. Traffic: W6ADB 464, WB6- 
HVA 324, K6KOL 12Ü. WA6SCE 107.

SAROC
Sahara Amateur 

Radio Operators Convention

FOURTH NATIONAL 
FUN CONVENTION 

hosted by Southern Nevada ARC, Inc, 
in HOTEL SAHARA’S new 

SPACE CONVENTION CENTER 
LAS VEGAS, NEVADA

EXCITING ENTERTAINMENT...
Buddy Hackett and Dean Jones in 
Hotel Sahara's Congo Room

LUXURIOUS ACCOMMODATIONS...
1,000 beautiful rooms. Special “SAROC”
ROOM RATE OF ONLY $10 plus room tax per 
night, Single or Double occupancy

“SAROC” CONVENTION SPECIAL 
EVENTS...

• Ladies Program in Don the Beachcomber
• Golf and Bridge Tournaments
• Breakfasts and Luncheons
• Ham Radio Awards
• Three evening Cocktail Parties hosted 

by HALLICRAFTERS .. . SWAN ... GALAXY

ADVANCE REGISTRATION $12
per person accepted until Jan. 1,1969;
regular registration at the door

INCLUDED IN REGISTRATION...
• Special “SAROC" room rate
• Buddy Hackett and Dean Jones, late show 

and drinks
• Admittance to Exhibit Area, Technical SerninarSj 

Cocktail Parties
• Sunday Safari Hunt Breakfast 10 am to 2 pm

Ray E. Meyers, W6MLZ, Master of Ceremonies 
Edward Perkins, W7PRM, Club President
L. M. Norman, W7PBV, “SAROC" Chairman
Send separate checks now for registration and 
accommodations to “SAROC”

HOTEL

TAVARA!
NEVAD^910^^^

SANTA CLARA VALLEY—SCM, Edward T. 
Turner, W6N VO—(Report written bv W6ZRJ acting for 
the SCM.) SEC: W6VZE. RM: WA6LFA. Our SCM was 
taken ill and went into the hospital for surgery Oct. 7. 
He was operated on on Oct. 9 and is recovering very 
well. Our best, to Ed. W6RSY made the BPL. K6DYX 
went on a vacation to Mexico City for the Olympics. 
Smittv still is working on slow-scan TV. W6VZT works 
TCC‘schedule. W6YBV operates on NCN. RN6 and 
PAN. W6DEF is busy as ever as EC, traffic man and 
recently sent out a tine letter to all AREC member«. 
Hal originates traffic poems on the nets, W61KW is 
active as OO. WA6LFA spent two weeks on vacation. 
W6VK received his PWX and WAZ certificates and at
tended the QCWA Picnic. W6AUC helped locate a miss
ing girl in Honolulu and keeps active on several nets. 
W6ZRJ made Extra Class and received a WAC certifi
cate. W6RFF still is very QRL with school but makes 
some skeds. WA6BXH is active on NCN and chasing 
DX. Sandy attends Fremont High School in Sunnyvale. 
W6BPT made Extra Class and is very active <m NCN. 
Pinky is a former SCM and now an Asst. Director. 
WB6IZF still is QRL with work but keeps active oh 
WCARS with the mobile. W6EMS works PAN and TCC. 
K6HGV is active in Navy MARS work on 2 meters. 
The SCCARA meeting for Sept, featured a talk by 
W6UDU. Engineer in Charge. FCC Field Office in San 
Francisco. W6VZT received his A-l Operator certificate 
at the meeting. Congratulations, Al. W6HC is QRL 
with work at school but is busy getting the rig in shape 
to take over his TCC spot from K6DYX. Traffic: 
(Sept.) W6RSY 1269. W6YBV 386. K6DYX 167. W6DEF 
110, WA6LFA 106, W6VZT 38. W6AVC 32. W6VK 32, 
W6ZRJ 20. W6RFF 9, WA6BXH 6, W6BPT 5. (Aug.) 
K6HGV 70. (July) W6EMS 148.

ROANOKE DIVISION
NORTH CAROLINA—SCM. Barnett S. Dodd. W4- 

BNH—Asst. SCM: James O. Pullman. W4VTR. SEC: 
WA4LWE. RM: K4CWZ. PAM: W4AJT. V.H.F. PAM: 
W4HJZ. The Greensboro Radio Club really did itself 
proud in sponsoring the Roanoke Division ARRL Con
vention this year, and you who missed it missed the 
chance to meet and question or congratulate the mem
bers of the Executive Committee on policy and opera
tion of our League. From an old Naval Reservist (23 
years) the Greensboro Radio Club has earned a hearty 
“well done." WB4DPT is now Advanced Class and is 
on with a HW-100 and a Matchbox. K4GHR and K4- 
DFT were active in the V.H.F. QUO Party operating 
K4GHR/M atop Mount Mitchell on 2 meters. WB4BXQ 
has installed a tower light, atop his 60-ft, tower. WA4- 
KWC reports 36K-plus in the July C.W. CD Partv with 
lots of fun. The Rowan County ARB reports v.h.f. 
activitv in the Salisbury area growing with 18 stations 
now on 2 meters.

Net Freq. Time Dam OTG Mqr.
THEN 3923 kc. 003OZ Dailv 112 W4ZZC
NON (L) 3573 kc. Û300Z Daily 109 WA4CFN
NCN (E) 3573 kc. 00302 Daily 104 W4IRE

Traffic: (Sept.) W4EATN 220. W4TRE 158. W4RWL 135, 
W4ZZC 42. WA4VNV 41. WA4KWC 38. W4FDV 34. 
K4EO 31, WA4UQC 31. KOJFJ/4 27. WA4GMC 22, 
W4AJT 17. W4VTR 16. WA4VTV 15. K4VBG 14. K4- 
ZKQ 8. W4NAP 5, WB4DPT 4 (Aug.) W4RWL 141, 
W4ZZC 71. WB4IJH 48. K0JFJ/4 2.

SOUTH CAROLINA—SCM. Charles N. Wright, 
WIPED—SEC: WA4ECJ. RAI: K6QPIT/4, PAM: WB4- 
BZA.

SCPN 3930 kc. 0830 and 1530 EST Sun., 1200 Noon Daily
SEN 3795 kc. 0000Z and Û300Z Dailv
SCSSBN 3915 kc. 0000Z Daily Sept. Tfc. 97

W4VHH, in N. Augusta, is a new OVS. K4GL reports 
that he transmits on 144.102 kc. daily nt 0300Z with 
1 kw. towards Texas. Oklahoma and Louisiana and 
Ims had many “heard" reports on this meteor scatter 
sked with K5WXZ and W5A0. WN4LAM is a now 
Novice in Spartanburg. K6QPH/4 has moved to Colum
bia. Man is replacing K4LND as RM. Bill has served 
fnr nearly five years and the press of other duties caused 
him to resign. W4AZT has a new 4-400 2-kw. p.e.p. 
final and is using it on c.w., RTTY, a.m. and s.s.b. 
WB4CUT. In Anderson, is recovering from a serious 
heart attack. WA4HFA is busy with new 2-meter and 
RTTY gear. Please send your local news items to reach 
the »SCM in time for me to prepare this report on the 
6th of each month. Traffic: (Sept.) K4OCU 78. W4PED 
57. W4NTO 34, W4VFO 30. W4FVV 16, W4JA 13, W4- 

l AZT 12. WA4HFA 3. (Aug.) K6QPH/4 51.
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Take a good first look 
at the new HQ-200general 
coverage receiver.
At only $229.50, you won’t need a second look.

80 through 10 meters.

QMultiplieroperates in
dependently of the BFO 
for better control of 
SSB and CW reception.

Series type noise limiter 
with minimum effect on 
modulation.

Calibrated electrical 
bandspread for all ama
teur frequencies from

Continuously tunable 
from 540 kHz to 30 
MHz in five ranges.

"S” meter reads 1 to 9 in 
approximately 6 db steps; 
above S-9 to 60 db.

All new product detec
tor with variable BFO 
from 0 to ± 2 kHz.

Sensitivity better than

Antenna compensator 
control for loading ef
fects of balanced and 
unbalanced antennas.

AVC operates on both 
RF and IF stages for 
smooth action.

Audio output 2.5 watts 
at E.I.A. Standard 5% 
distortion.

0.5 tiv on CW and SSB; 
better than 1.0 pv on 
AM. 10 to 1 signal-to- 
noise ratio.

Zener regulated and 
temperature compen
sated high frequency 
oscillator.

Continuously variable 
selectivity from 12 kHz 
(AM), to 2.9 kHz (SSB) 
and 100 Hz (CW).

Write for the HQ-200 catalog sheet and a CQ magazine review of the 
outstanding HQ-215 Solid State Communications Receiver.

Established 1910

TheHRmmRRLUND
Manufacturing Company Incorporated

A subsidiary of Electronic Assistance Corporation
73-88 Hammarlund Drive, Mars Hill, North Carolina 28754
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QST
PROTECTOR!

oZ/s OSTs get older, they be
come more valuable. Have your 
1968 copies been scattered 
about the shack? If so, why not 
file them neatlv. The best way to 
accomplish this is to place them 
in sturdy, good-looking QST 
Binders.

Finished in reddish-brown fabri- 
koid with stiff covers, each 
Binder holds twelve issues of 
OST, opens to any page and lies 
flat. Your copies are protected 
and always available for easy 
reference.

• Holds 12 issues of QST
• Opens to any page and lies 

flat
• Protects and preserves your 

copies
• QSTs always available for 

reference

QST BINDERS (POSTPAID) 
Each—$3.00

Available only in the United State» 
and Possessions

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111

VIRGINIA—SCM. H. J. Hopkins, W4SHJ—SEC: 
K4LMB. RMs: K4MLC, W’AIEUL. PAM: W4OKN. 
Active again after many years absence is W4KYD, a 
founder and former manager of VN. Bns recently 
passed the Extra Class exam and will be with us 
now as K4IX. Many section members vujoyed the 
1968 Roanoke Division Convention. W8JM, West Vir
ginia SCM, was cited at the convention banquet for 
his many years of contribution to the cause of 
organized amatpur radio. We understand that West 
Virginia will host the 1969 Division Convention, W4BZE 
is now Amateur Extra. Note the new W1AW trans
mitting frequencies, generally lower in each band and 
within the “restricted” segments. Virginia section OBSs 
are K4KNP for c.w., W40P and WB4DOY for phone. 
Listen fur them. More Intruder Watch ■. uhmteors 
are needed. Contact W1IKE direct at Newington. 
Start planning now for the Annual SET in Jan. 
Contact vour EC or the SEC for details. Traffic: 
K4KNP 234. W4RHA 218, W4VQ 188. W4NLC 151, 
WB4FDT 137. WB4CVY 109. WA4SJT 102. K4TSJ 
95. K4FSS 84, WB4D0Y 75. WA4EUL 53. WB4FJK 52, 
WB4GTS 48. WA4JJF 46. WB4DRB 42, W4SHJ 40, 
K4MLC 33. W4OKN 31. K4KDJ 28. W4GEQ 26. 
WA4.PBG 20. W4TE 20, WB4FLT 17. W4YZC 17, 
W4WO 16, W4THV 15. K4VCY 11, W4BZE 10, K4GR 
10. WB4FTTJ 9. WB4GYV 7. W4MK 7- W4KFC 6. 
W4KX 6. WA4NJG 4. W4ZAU 4. WB4GDO 2, K4IX 1, 
K4YEE 1. WA4YRH 1. W4ZM 1.

WEST VIRGINIA—SCM. Donald B. Morris, W8JM 
I —SEC: W8EV. RMs: K8MYU, K8TPF. PAMs: W8IYD, 
> K8CHW. Net Mgrs.: K8MYU c.w. and WA8YOF 

phone. WA8KQX, pres, of the W.V.U. ARC, reports 
the dub is now affiliated with ARRL. New officers of 
the Mountain State Transmitters of Elkins are K8TPF, 
pres.; K8CHW and K8LUR, vice-pres.; WA8CXJ, 
secy.-treas.; WA8YHH. act. mgr.: WA.8YHK. publicity. 
The C.W. Net reports 30 sessions. 146 station« handling 
67 messages. New net members are WA8GZX at Par
sons and WA8HLV at Huntington. During the Roanoke 
Division Convention at Greensboro W8DUV, represent
ing the Tri-State ARC* of Huntington, sureps,«fully 
hid for the ’69 Division Convention (tentative dates, 
Oct. 11 and 12) and W8JM received rhe Roanoke 
Division Public Service award from Division Director 
Clark. The WVN Phone Net. with 30 sessions and 
1203 stations, handled 204 messages. WA8NDY, W8WVM 
and WA8WCK assisted, the C'P ;n locating a downed 
aircraft. WA8YSB is Class I 00 WA8FLF gave a goiug- 
away party for K8BIT and K8MQB. WN8BQB' is a 
new Novice at Vienna. The Tri-State ARC hosted the 
State Council Meeting and held a Dinner Meetmg 
with Director Vic Clark as an honored guest. W8LD 
received an Honorary Ductor of Science Degree. W8AHZ. 
with 13 operators, meets WVPN, WVN. EAN and 
TCC. Traffic: W8AHZ 102. WA8YSB 63. K8MYU 62, 
WA8NDY 56, WA8RQB 45. W8HZA 40, WA8WCK 39, 
WA8YOF 39. WA8WIX 30, W8JM 23. WARPOS 22, 
W8DUV 19. W8GUL 14. W8WEJ 9. WSCKX 6. K8ZDY 
6. WA8TWR 5, WN8BBG 4. WA8KMZ/M 4, WA8LFZ 4, 
K8TPF 3, K8TTS 3. W8VA/8 3. WA8ZNH 3. WA8CKN 
2, W8DUW 2. W8IMX 2. W8QEC 2. WRAEN t, 
WA8AGC 1. W8CCK 1. K8CFT 1. W8DYB 1. WA8KQX 
1. WA8MRK 1. WA8OPM 1, K80QL 1, WA8OXI 1. 

! KRQQS 1. K8SOR1.

ROCKY MOUNTAIN DIVISION
NEW MEXICO—SCM. Kenneth D. Mills. W5WZK— 

SEC: W5PNY. 00; W5QNQ. PAMs: W5DMG, 
WA5FFL. RM: WA5FJK. ORS: K5MAT. The morning 
nets, Breakfast Club and Emergency Phone Net are 
on 3.902 instead of 3.915 us previously’ reported. 
NMN still needs support in the way of check-ins 
to open 5 weekly sessions on 3.760 at 0100Z. A New 
Mexico EC Net has been started on 3.915 each 
Sun. at 1830. All ECs and AREC members are 
urged to check in. WA5MIY passed his Advanced 
Class exam. Vernun also reports he has put up a 
new Mosley MP-33 beam. WA5BLI now’ is (fi jn 
Alamogordo. W5DMG is going tn school in Texas, 
W5BWV relocated his 15- and 20-meter antennas 
and has had some good contacts on those bands. 
Traffic: K5MAT 58, WA5FJK 34. W5DMG 21. W5NUI 
14, WA5UJY 14. WA5MIY 8. W5PNY 6, WA5JNC 2.

UTAH—SCM, Thomas H. Miller, W7QWH—SEC: 
W7WKF. RM: W70CX. BUN needs NCS, ANCS and 
TWN liaison stations to TWN. At the present time 
W70CX and WA7GTU are pulling the whole load. 
W7QWH is sporting a new home-brew quad at 60 
feet and W7WKF has a TH6DX at 70 feet. K9LBQ/7, 
who also has the call WA7KUW, is a new OO in 
Utah. Several appointees have been dropped for lack 
of reports to the SCM. W7VEO won the annual 
home-brew contest prize at the UARC meeting with
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THE FT DX 400 "FULL HOUSE”
Conservatively rated at 500 watts PEP on all bands 
80 through 10 the FT dx 400 combines high 
power with the hottest receiving section of any 
transceiver available today. In a few short months 
the Yaesu FT dx 400 has become the pace setter 
in the amateur field.

FEATURES: Built-in power supply • Built-in VOX 
■ Built-in dual calibrators (25 and 100 KHz) • Built-in 
Clarifier (off-set tuning) • All crystals furnished 80 
through the complete 10 meter band • Provision 
for 4 crystal-controlled channels within the ama
teur bands • Provision for 3 additional receive 
bands • Break-in CW with sidetone • Automatic 
dual acting noise limited • and a sharp 2.3 KHz 
Crystal lattice filter with an optimum SSB shape 
factor of 1.66 to 1.

Design features include double conversion system 
for both transmit and receive functions resulting 
in, drift free operation, high sensitivity and image 
rejection • Switch selected metering • The FT dx 400 
utilizes 18 tubes and 42 silicon semi-conductors in 

hybrid circuits designed to optimize the natural 
advantages of both tubes and transistors • Plane
tary gear tuning dial cover 500 KHz in 1 KHz 
increments • Glass-epoxy circuit boards • Final 
amplifier uses the popular 6KD6 tubes.

This imported desk top transceiver is beautifully 
styled with non-specular chrome front panel, back 
lighted dials, and heavy steel cabinet finished in 
functional blue-gray. The low cost, matching 
SP-400 Speaker is all that is needed to complete 
that professional station look.

SPECIFICATIONS: Maximum input: 500 W PEP 
SSB, 440 W CW, 125 W AM. Sensitivity: 0.5 uv, 
S/N 20 db. Selectivity: 2.3 KHz (6 db down), 3.7 
KHz (55 db down). Carrier suppression: more than 
40 db down. Sideband suppression: more than 50 
db down at 1 KHz. Frequency range: 3.5 to 4, 7 
to 7.5, 14 to 14.5, 21 to 21.5, 28 to 30 (mega
hertz). Frequency stability: Less than 100 Hz drift 
in any 30 minute period after warm up.

SELECT CONTROL —Offers option of 
internal or outboard VFO and crystal 
positions for convenient preset channel 
operation.

FUNCTION CONTROL—Selects crystal 
calibration marker frequency and de
sired transmit mode of operation.

CLARIFIER CONTROL—Does the work 
of an external VFO — allows operator 
to vary receive frequency 10KHZ from 
transmit frequency, or may be used as 
an extra VFO combining transmit and 
receive functions.

SPECTRONICS BOX 356, LOS ALAMITOS, CALIFORNIA 90720

— PROFESSIONAL EQUIPMENT FOR THE AMATEUR —



One of a series of brief discussions 
by Electro-Voice engineers

In the design of a new general purpose microphone, the 
engineer must provide the features needed to make the 
unit practical for a broad variety of applications. In 
some instances however, the switch normally provided is 
not desirable, since on-off control is provided remote from 
the microphone.
As a result, some basic microphones are ottered in two 
versions (with and without a switch). Others are avail
able only with a switch, leading to a variety of attempts 
to defeat the switch, ranging from the use of tape, bits of 
cardboard or metal that block it mechanically, to chang
ing the internal wiring to bypass the switch.
In designing the new Electro-Voice Model 631 omni
directional dynamic microphone, a means was devised to 
satisfy both needs with a single microphone, and without 
compromising performance. To accomplish this the use 
of a conventional slide switch was abandoned.
Instead, a computer-grade reed relay was installed inside 
the microphone barrel. The relay is simply a pair of con
tacts sealed inside a tube filled with inert gas, and actuated 
by an external magnetic field. A molded plastic actuator 
with a magnet embedded in it can be positioned over the 
relay. Sliding this actuator down the microphone barrel 
causes the contacts to close, shorting the microphone 
output. Sliding it upward moves the magnet away from 
the contacts removing the short and turning the micro
phone on.
This actuator can be completely removed from the micro
phone without tools, so that the microphone remains “on” 
continuously. Replacement of the actuator again provides 
the switching function, thus the unit is instantly convert
ible to either mode at any time.
Mounting the reed relay inside the case posed a problem 
solved by nesting it inside a molded polypropylene insert. 
This permits accurate and positive location without the 
use of fasteners or cement. Shallow grooves in the diecast 
body of the microphone provide a “track” for the mag
netic actuator. No holes are needed for the switch since 
the zinc alloy case material does not affect the switch 
operation.
Elimination of a hole for a switch permits the designer 
freedom to use the air volume in the microphone barrel 
to control acoustic stiffness without fear of an eventual 
leak around the switch that would affect frequency re
sponse. In addition, dirt and magnetic particles are 
effectively barred from entrance to the rear of the micro
phone element.
The sealed switch element also contributes to increased 
reliability, since the contacts are not exposed to con
tamination from dirt, corrosion, or oxidation. Indeed, a 
test switch was cycled more than 300.000 times without 
failure or measurable wear on the actuator, and seemed 
capable of virtually infinite operation.
This application of the reed relay to microphone design 
seems to have solved a major problem by permitting a 
single microphone model to serve the needs of users with 
opposing switching needs, yet without compromising the 
performance in either instance. Field performance indi
cates that the reed relay switch contributes to greater 
reliability, convenience and better acoustic performance 
than conventional switches.

For reprints of other discussions in this series, 
or technical data on any E-V product, write: 

ELECTRO-VOICE, INC., Dept. 1283Q 
631 Cecil St., Buchanan, Michigan 49107

zlecncfyoicz
« SUBSIDIARY OF GULT0N INDUSTRIES, INC.

a keyer using ICs. W7KSB has received his ARRL 
Life Membership plaque. OO K7ZJS has been participat
ing in the Frequency Measuring Tests. BUN meets 
daily at 1830 GMT on 7272 kc.; UARN Bat. and 
Sun. on 3987.5 kc at 1430 GMT. Traffic counts are up 
this month. Traffic: (Sept.) K7HLR 219, W70CX 91, 
K7S0T 37. (AugJ WA7BME 23. (July) WA7BME 39.

WYOMING—SCM, Wayne M. Moore, W7CQL—SEC: 
K7NQX. KM: K7KSA. PAMs: W7TZK, K7SLM. OBSs: 
K7SLM, K7NQX, W7SDA, K7TAQ. Nets: Pony Ex
press. Sun. tit 0800 on 3920: YO, daily at 0130 

| GMT on 3610: Jackalope, Mon. through Sat. at 1215 
on 7260; Wx Net. Mon. through Sat. at 0630 , on 
3920. New appointments: K7KSA as RM, W7VDZ 
and W7LVU as OVSs. We had a very succes^tul 
ARRL officials meeting in Casper in Sept. A new 
appointment from the. meeting: W7TZK as EC. A 
couple of new Extra Class licensees are W7GSQ and 
WA7KTW, ex-K7UVJ. WA7JES has been transferred 
to New York City. WA7CLF has a now tri-band 
beam up and working the world. The Cheyenne^and 
Casper code classes arc going great, thanks to WA7KTW 
and K7TAQ. Anyone interested in a Wyoming QSO 
Party, write the Casper Club at Box 808. Traffic: 
K7NQX 251. WA7CLF 146. WA7GYQ 98, W7TZK 65. 
W7HLA 30. K7VWA 16, K7QJW 15. W7NKR 13, 
WA7KTW 7. WA7EUX 6, W7SDA 3, K7SLM 3.

SOUTHEASTERN DIVISION
ALABAMA—SCM, Edward L. Stone, K4WHW—SEC: 

W4FPI. PAM: WA4EEC. RM: K4RSK. K4KJD re
ports that. WN4ALO and WN4ICU are new Novices 
<>n the air in Athens. WN4KDH is doing a fine 
job on the AEND, along with KM WB4EKJ. The 
AEND is our c.w. training net and a real good place 
to learn net and traffic handling procedure. Whether 
you are a Novice or an old-timer, you will be wel- 

i corned and helped. Give it a try, 2230 GMT daily on 
' 3725 kc. WA4VEK is now operating a new HW-12.

His traffic count is holding up well with another 
BPL certificate this month. Friends of WA4WNE will 
now find him around his usual operating frequencies 
as WA0VMP. We regret tn report the passing of 
W4AUS. Phenix City, on Sept. 19. It’s just a short 
time before the 1969 V.H.F. SR Contest, Get set 
and let’s have a good Alabama group on this time. 
Jan. 4-5 is the date. Traffic; WA4VEK 206. WA4AVM 
182, WA4FYO 122. K4BSK HO. WB4EKJ 94, K4AOZ 56, 
W4MKU 52, WA4EEC 40. WA4PTZ 40. WA4GGD 32. 
WA4ROP 23, K4WHW 23. WB4KDN 15. WB4FMQ 14, 
W4DGH 13. WA4AZC 12. WN4KSL 11. K4W0P 10, 
K4KJD 9. WA4VUG 9. WN4KDH 6, K4UUC 6, 
K4UMD 4.

CANAL ZONE—SCM. Russell E. OberholUer, KZ5OB 
—The CZARA was host at a farewell dinner party 
in honor of KZ5FX and his XYL. Clem has been 
coordinator of amateur radio activities in the Canal 
Zone for the past 3 years. He has been very active 
in nets, c.d., AREC and Served as RM. Also honored 
at. the dinner were KZ5VR and KZ5RV. They too 
have been active in amateur circles for many years, 
including civil defense and the QSL Bureau. AH are 
leaving to make their horn«' in the land of the hig 
PX, The new coordinator of amateur radio activities 
is KZ5HL. KZ5FG and KZ5VF are the proud owners 
of new Drake TR-4*. KZ5s AG, SN and SS are off 
ou stateside vacations. Don't forget, any ex-KX5s 
interested in forming an ex-KZ5 ham society. con
tact W5QEK (ex-KZ5UR), WA5NUR (ex-KZ5TT) or 
KZ5OB. Traffic: KZ50A 66, KZ5JC 45, KZ5PA 30, 
KZ5CT 15, KZ5SA 12. KZ5OB 6.

EASTERN FLORIDA—-Acting SCM, William G. Blas- 
ingame. Jr., WA4NEV—SEC: W4IYT. Asst. SEC: 
W4FP. RM C. W.: W4ILE. RM RTTY: W4RWM. 
PAM 75M: W4OGX. PAM 40 M; W4SDR. V.H.F. 
PAM: WA4BMC. By now I am sure that nil of 
you know that W4MVB has resigned as our SCM be
cause of the pressure of his work. I have enjoyed 
serving as his assistant and the experience gained 
has been truly rewarding. I’m sure that everyone 
joins me in wishing him the best of everything. 
W4BKC reports his traffic count was from participat
ing in the BEBA (Bring ’Em Back Alive) exercise. 
W4EHW has been working on his inverted “V” antenna 
system for 80-40-20 meters. W4DV0 has not been 
quite as active lately because of his work and his 
wife being seriously ill, Cy says he plans to retire 
next, year in order to devote more time to humming. 
W4PBK has been appointed EC of Sarasota and 
Charlotte Counties. He has been tinkering with 2 
meters and plans to have his RTTY working soon. 
W4LEP reports that the Vero Beach ARC has started 
code and theory classes. I think more clubs should
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HOWTO

Perlormers appreciate the
Broadcast Engineer's skill. He 

makes an important contribution 
to a smoothly-produced program.

Get an Exciting Job “Inside” Radio or 
Television...as a Broadcast Engineer

No college or high school diploma needed—just a Government 
FCC License. Here’s how you can prepare in your spare time

IooKiNG for a. job with more money and 
j more excitement? Become a Broadcast 

Engineer!
When you work at a radio or TV station, 

you’re where the action is. You're in an news 
as it breaks. You hear new records before 
they’re released. You often know the behind- 
the-scenes stories of important events. You 
rub shoulders with famous people in show 
business, athletics and politics. And you may 
get to announce news or music and become a 
local celebrity yourself.

There are deeper satisfactions too. In emer
gencies you help save lives and restore order. 
During the great power blackout of 1965, 
radio helped prevent widespread panic.

Yes, broadcasting is exciting. And breaking 
into it is easier than you might imagine. Right 
now, there’s a desperate shortage of broad
cast engineers—a job that pays from $185 to

“t GIVE CLEVELAND INSTITUTE CREDIT FOR 
MY GOVERNMENT 1ST CLASS FCC LICENSE,”

says Matt Stuczynski, sen
ior transmitter operator, 
Station WBOE. “Even 
though I had only six 
weeks of high school alge
bra. CIE’s AUTO-PRO- 
GRAMMED™ lessons 
make electronics theory 
and fundamentals easy. 
CIE course, I took and

passed the 1st Class FCC Exam. I now have a 
good job in studio operation, transmitting, proof 
of performance, equipment servicing. Believe me, 
CIE lives up to its promises. 1 really enjoy my 
work and I’m on my way up.”

$215 a week at big-city stations once you 
have a little experience under your belt.

AU You Need Is a License
You don’t need an engineering degree to qual
ify. You don’t need a high school diploma. 
AU you need is a Government 1st Class FCC 
License, If you have one, most stations will 
welcome you with open arms. In fact, Radio- 
Electronics magazine says: “If you can’t get 
a good job with one...you'd starve to death 
in a candy store.”

For some men, getting an .FCC License is 
easy. For others it's hard. It depends on how 
much electronics you know when you take 
the licensing exam.

Our specialty is making it easy.,For over 
30 years, we’ve been teaching men electronics 
in their homes. No lost income—no classes 
to attend. Yet our graduates learn their elec
tronics so well, 9 out of 10 pass the FCC 
exam. Without our training, two out of three 
men fail! For this reason we cun back our 
license-preparation courses with our iron clad 
Warranty: Upon completion of your course, 
you must be able to pass the FCC exam...or 
your tuition will be refunded in full.

What makes our course so good? For one 
thing, we use auto-programmed™ lessons. 
You build your knowledge of electronics the 
way you'd build a brick, wall—one piece at a 
time. Each “piece” is small and easy to 
handle, And it rests securely on the pieces 
that came before it. It’s easy to learn this 
way, even if you once had trouble with your 
studies.

And you get more personal attention than 
you might in a busy classroom. Your instruc
tor doesn’t merely correct and grade your

work—he analyzes your thinking to make sure 
you arc staying “on the right track.” Then he 
mails back your assignment the same day he 
received it, so you can read his notes and 
corrections while everything is still fresh in 
your mind.

These 2 Free Books
May Change Your Life

If you itch for a better-paying, more inter
esting job, the two books we offer may have 
your answer. One tells how to qualify for the 
many fabulous career opportunities in elec
tronics. The other tells how to get your FCC 
License and break into broadcasting. Both 
are free. No obligation—just mail the coupon. 
It may be the turning point of your life.

ENROLL UNDER NEW G.L BILL
All CIE courses are available under the 
new G.l. Bill. If you served on active duty 
since January 31, 1955, or are in service 
now, check box in coupon for G.l. Bill 
information.

■ Ei? Cleveland Institute of ElectronicsI Gaa T776 E. 17th St., Dept. QT-71, Cleveland, Ohio 44114

I------------- --------------- ------------------------------------- - --------।
| Cleveland Institute of Electronics I
j 1776 E, 17th St., Cleveland, Ohio 44114 j 
i Please send me without cost or obligation: g 
; 1. Your 40-page book “How To Succeed In J 
I Electronics" describing job opportunities I 
• in electronics today,, including those in . 
j broadcasting, and how your courses can |
, prepare me for them. e
I 2. Your book on "How To Get A Commer- ■ 
I cial FCC License." |

I I
t Name—™—........... ..... .................   I
I Address___________________________ __ . |

j City State_.______ Zip____ __ |

I II Occupation______________ -~Age_________. S
I 0Check here for G.L Bill information !

I Accredited Member Nattanal Home Study Council. I 
I A Leader in Electronics Training... Since 1934 |
L___________________________aeu
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W/'vôo. new regulations in 
effect, every amateur 

should have the latest infor
mation. And, the latest infor
mation is contained in the
current LICENSE MANUAL.

do this type of thing and work it so there will 
be a general upgrading of license*. WA4OHO has 
gone QRT tor college. We certainly will miss Bob 
and his fine work with the traffic nets. Traffic: (Sept.) 
WA4SCK 178. WA4NEV 332, WA4FGH 297, W4BKC 
212, W4ILE 199, WB4AIW 192, W4SDR 138. WB4HJW 
113, WA4HED 103, WA41JH 87, WB4EPD 83, W4FP 73, 
W4KQR 60, K4DAX 58, K4LEC 52. W4AKB 46, 
WA4NBE 45. W4EHW 44, WA4HDH 44. W40GX 40, 
W4SMK 36, W4NGR 35, W4YPX 35. WB4DSP 34,
WB4FLW 34. WA4CTQ 33. WA4FJA 33. W4IYT 24, 
W4KRC 23. W4DV0 22, W4GDK 20. W4PBK 19,
WA4EYU 18. W4LEP 18, WA4TWD 18, K4LPS 15,
W4TJM 13. W4DFV 12. WA4OHO 9. W4S0M 9,
WB4GUH 7. K4SJH 7. K4EBE 6. K4JZI 1, W4VPQ 1. 
(Aug.) W4EHW 120. W8BZY/4 87, W4LVV 70, WA4BGW 
26. K4SJH 13. WB4GUH 11. (July) W8BZY/4 28.

GEORGIA—SCM, Howard L. Schonher, W4RZIr- 
SEC: WA4WQU. RM: W4FDN. PAMs: K4HQI. 
W4YDN. GSN had a good month to start the fall 
season with 443 QNI und 249 messages. All 4RN 
schedules were met. The Ga. S.S.B. Not reports QNI 
892 and 101 messages. Augusta has 20 stations keying 
the retnmter with a b't of trouble on the 450-Mc. 
link. Welcome to WB4FCE. his XYL WN4JGP and 
son WN4JGO. \V4YDN*s son Gregary now is WN4LAF 
operating on 40. W4YDN has a 90-ft. tower on the 
roof with a trlrex beam. He maintains schedules for 
overseas military personnel, K4UUM has finished a new 
hamshack and will be active again. WB4CQX and 
XYL WN4THW have been maintaining mobile schedules 
on 80-meter c.w. when the OM is nut of town. 
WB4APC79M8APC writes that he hopes to operate 
from Sarawak suon, K4JIQI reports 50 Me. relatively 
quiet. Fie heard Midwest. Southwest, and Western 
stations working South Americans. WB6UTC/4 Ls 
moving to Athens. WA4UQQ is relaying Official Bulle
tins. W4HYW attended the Director’« meeting. He 
participated in the Wash.. Zero. Penn and W/VE QSO 
Parties. W4HYW signed up 15 new ARRL members. 
WB4GDQ worked Japan with , an HW-16 and one- 
element beam. W4YE swapped for a W5 call. He is 
transferring W4'GI to Atlanta and his XYL now is 
WA5WXR. Traffic: (Sept.) W4FOK 144. W4TYE 124. 
WB6TTTC/4 123, W4CZN 96. W4FDN 92, WA4RAV 92. 
K4.TFV S6. WMTIOO 68. W4PTM 67. W-HLLT 61. 
WA4WOTJ 55, W4DDY 34. W4YDN 34. W4TTYW 12, 
WUTE8 12. WB4GDQ 8. W4R7.T, 8 W^4F.Mp 3. 
W4YE/W4AGI 2. (Aug.) W4FOE 204, WB6UTC/4 
69.

^^omplete FCC Regulations

—in addition to sample 
questions for Novice, Tech
nician, General, Advanced 
and the Extra Class examina
tions.

$1.00
POSTPAID

American Radio 
Relay League Inc.

NEWINGTON, CONN. 06111

WESTERN FLORIDA—SCM. Frank M. Butbr. Jr., 
W4RKH—SEC : W4IKB. PAMs H.F.- W7BNR/4. 
V.H.F.—W4UUF. RM: K4UBR. Nets:

Net
WFPN 
QFN

Freq. Time Days Sess. QNI QTC

3957 kc. 2300Z Daily 30 572 42
3651 kc. 2330/0300Z " 60 — —

Pensacola: K1PKQ/4 entered the Washington, Pennsyl
vania, WO-Land und W/VE QSO Parties, plus the 
recent FMT! K4DOT renewed as OO. W4HJ is active 
on WFPN. New net rosters were made up for WFPN. 
thanks to WA4AYX. The FFARA held an FB picnic 
at Ft. Pickens. Meetings are held alternate Thurs., 
7:30 p.m., Red Cross Bldg. W4UUF and WB4DHL are 
working FWB regularly on 2-meter f.m. WB4DHL has 
a repeater in the works. WA4DDY. WB4IYV and 
WA8SQG/4 are active on 145.2 Me. WB4HKM is a 
regular on the Fla. C.W, Net. Milton: WB4CZT now 
QNIs the 75-meter WFPN. K4H0X has his 2- 
meter f.m. mobile going. Ft. Walton/Edin: WB4EQU 
put together a speech compressor. W4RKH put his 
bunny-hunting techniques to good use when a local’s 
2-meter transmitter got keyed accidentally while he 
was away from the shack! Panama Citv: K4VFY is 
attending U. of W. Fla, Chinlev: WA4ZTM left the 
SRD to work for AT^T. W4IKB and W4RKH at
tended the Director’s meeting in Atlanta. Port St. Joe: 
W4WEB has his RTTY going FB with the TX-4B 
and R-4B. Hosford: W4UEU, formerly of Tallahassee, 
has settled here and is active on 75-met^r s.s.b. Traffic: 
W4WEB 24, W4TKB 18. WA4E0Q 16, W4RKH 8. 
K1PKQ/4 1.

SOUTHWESTERN DIVISION
ARIZONA—SCM. Gary M. Hamman, W7CAF—PAM: 

W7UXZ, RM: K7NHL. The Amateur Radio Council of 
Arizona is planning a humfest and potluck lunch 
for Jan. or Feb. in the Phoenix area. W7FEW who 
got the TR-4 at the convention, has even been 
heard on c.w.! The Saguaro HS Radio Club is 
sponsoring an Arizona QSO Party during a Feb. 
week end, K7NHL is working mme DA' on 21 Me. 
between net skeds. W7DLF has a new TH6-DX on a
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A NEW DIMENSION

Engineered by CPC 
to EIA RS-329 
Test Standards

HAS BEEN ADDED TO
OMNIDIRECTIONAL GAIN!
These CPC broadband Super Stationmasters are specifically de
signed for applications requiring a base station antenna with high 
omnidirectional gain — yet incorporate lightweight construction 
for ease and convenience of installation.
Only five models are required to cover the 136-174 Mhz band. The 
Super Stationmaster is produced in several overlapping ranges: 
136-143 Mhz, 142-151 Mhz, 150-159 Mhz, 155-164 Mhz, 157-166 
Mhz, 160-169 Mhz and 165-174 Mhz.
These antennas have a measured gain of 5.25 dbd across the speci
fied bandwidths except the models from 136-143 Mhz and 142-151 
Mhz. At these ranges the gain is 4.8 dbd. For special frequency 
ranges, contact the CPC Engineering Department.
Only two models are required to cover the 450-470 Mhz band; 450- 
460 Mhz and 460-470 Mhz.

Cat. No. 220-509, Frequency Range T36-1Z4 Mhz*
Electrical Specifications:
Nominal Input Impedance ---------
VSWR ................   „„....... ..

„„-------------------------------------------- ___________ 50 ohms

Maximum Power input    -  ........... .. ......—: ——
Omnidirectional Gain (150-174 Mhx) ...................  ,

Vertical Beam Width __ _________________ .....___ .........

.500 watts

.,5.25 dbd
.......„„.18°

Mechanical Specifications:
Radiating Element Material..... ..........—. .................... ..... ................. .....................................Copper

Element Housing Material ...____ .________ _______ ______ .........___ .......__________ „Fiberglass

Element Housing Length --------------- —------- - --------------------------- ------- —... ......................  ..20 ft.
Rated Wind Velocity....... ........... ............. . ....... ............... ....... . ............... . ....... ....____________100 MPH
lateral Thrust at Rated Wind ........... ..................  ................................ „...„...„...79 lbs.

Weight ................      25 lbs.

Cat. No. 455-509, Frequency Range 450-470 Mhz*
Electrical Specifications:
Nominal Input Impedance ..............—.....................      .„..„50 ohms

VSWR .......____ ____________ _______________ ■___ ________________ 1.5:1
Maximum Power Input  _______ : ........................ ................... ......................... .....250 walls

Omnidirectional Gain ........... .................... . 10.0 dbd
Vertical Beam Width _________________________________ ________________ „.7°

Mechanical Specifications:
Radiating Element Material  „„_____ _____ .—...„  Copper

Element Housing Material ...........................................................  —___ .„—„„.„„Fiberglass
Element Housing Length ------------------------- ,........._.......     ...._______ ___________„.20 ft.

Rated Wind Velocity .....................   ^.100 MPH
Lateral Thrust at Rated Wind —______ ___________ „...„....79 lbs.
Weight 25 lbs.

tExact frequency range must be specified.

A DIVISION ns en»« ELECTRONIC PRODUCTS
of HncLrö LJUJLJuc corporation

Route 79, Marlboro, New Jersey 07746-Tel. (201) 462-1880 • 3043 Rosslyn St, Los Angeles, Cal. 90065-Tel. (213) 245-1143
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DX-ARRAY
NEW 20 ELEMENT

144 mhz 220 mhz 432 mhz
A breakthrough tn VHF/UHF Amateur antennasl 
The new Cush Craft DX-Arrays combine the best 
yagi and colinear features into the World's most 
advanced amateur communication antennas.
Realizing that the antenna is the most important 
part of your station, Cush Craft engineers have 
devoted two years of intensive development and 
testing to perfect DX-Array. DX-Arrays have al
ready established new records in Dx-ing and moon
bounce programs.
Whatever your interest may be, ragchewing, con
tests, DX, or moonbounce, get in on the excitement 
of VHF hamming today with DX-Array.

DX-1 20- 144 mhz $29.50
DX-220 — 220 mhz 22.50
DX-420 — 432 mhz 17.50
See your local distributor or write for complete 
specifications on these exciting new antennas from 
the world's leading manufacturer of UHF/VHF 
Communication Antennas.

\XlVaft
621 HAYWARD STREET
Manchester, n.h. 03103

60-ft. tower. W7FKK now is VV7ME. A 75-meter trans
mitter hunt sponsored by the Arizona Amateur Radio 
Club was won by K7PLR and K7PRS. The Scottsdale 
Amateur Radio Club has been running Novice classes 
and now boasts a club membership of nearly 100. 
WA7ISP is now on ORS and has added an I.C. 
keyer and HA-14 to the station. Any ARRL members 
in this section who desire to be considered for an 
appointment should contact the SOM. Some nets 
operating in Arizona are as follows:

Copper State Net 
Post Office Net 
Post Office Net 
Twelfth Region Net 
Ariz. RACES Net

3.878 Me.
3.915 Me.
3.560 Me.
3.570 Me.
3.9905 Me.

1900 MST
1530 MST
2030 MST
2000 MST
0800 MST

M-F 
Sun. 
Mon. 
Daily 
Sun.

Operating Aid 9A and Station Activity report forms 
are available from vour SCM. Traffic: (Sept.) K7NHL 
303, WA7ISP 59, W7CAF 6, W7DQS 5. (Aug.) WA7ISP 
149. (July) WA7ISP 157.

ORANGE—SCM. Roy R. Maxson. W6DEY—Because 
of the press of work and studies WA6R0F has been 
forced to resign as SEC. Jerry did an outstanding 
job during his tenure and our thanks and appreciation 
go to him. EC WB6RVM has been appointed SEC 
and we are assured of continuing progress in our 
ARPSC and AREC operations. W6EIY, Eagle Moun
tain. has located the anntenna in a new place and 
seems to be getting out better now. OO W6BUK has 
the inverted “V” up and working fine all bands. 
OBS W6WRJ, traffic manager of the Mission Trails 
Net. notes the new frequency is 3928 at 1900 local 
time. ORS WB6TYZ notes traffic is down because 
of school and work. W6FB has sold his place in 
Palm Springs and will be W7OX/mobile for at least 
six months. He ean be reached c/o J. E. Arthur, 545 
Shamrock Ln., Reno, Nv. 89502, or chock in on WCARS 
7255 at noon. Traffic: K6MCA 387, W6BNX 376, 
WA6R0F 236, WB6TYZ 214, W6WRJ 73, WR6RVM 38. 
W6EIY 6. W6GB 5.

SAN DIEGO—SCM, James E. Emerson, Jr.. 
WB6GMM—The Oct. meeting of the ARC of El 
Cajon saw the El Cajon Mayor and City Manager 
present among the many guests. The club presented 
these officials with honorary membership certificates. 
The North Shores ARC held a retirement partv for 
W6SK during Oct. at the home of WB6GMM. WA6HQN 
has been appointed Asst. EC for the North County. 
AU sections ECs, the SEC and 75-Meter Net Manager 
met at the home of your SCM in an endeavor to 
streamline the Sunday Morning Net. A trial plan is 
now in operation, and if it meets with the approval 
of the members the net will he split into three 
groups meeting on throe different frequencies. WA6DEt 
has moved to the Santa Barbara section to attend 
Cal Poly. WA6KHN has joined the ranks of the 
mobile Swan 350 group. WA.6PDE can’t get on the 
amateur bands at present, but he’s spending quite a 
bit of time on the air as chief operator of AB8AJ 
in Sn. Viet Nam. WA6PUL celebrated his 73rd birthday 
by getting his Extra Class ticket. W6LRU is back 
at Midway Adult High conducting code and theory 
classes Mon. nights for those of us going for our 
Advanced or Extra Class tickets. Many section members 
report they are on 2-meter s.s.b. using the TV 2. 
From your SCM and family comp wishes for a Most 
Joyous Holiday Season. Traffic: K6BPT 10.197, W6YDK 
4520, W6FOT 517. W6VNQ 510, W«LRU 252. W6BGF 
239. K6HAV 80, W6YKF 29. WA6DET 25. WB6UMT 21. 
W6MSC 12. WA6KHN 5. WB6GMM 4.

SANTA BARBARA—SCM, Cecil D. Hinson, WA6- 
OKN—SEC: K6GV. RM: W6UJ. Communication* for the 
annual Semana Nautica yachting affair wore handled 
by members of the Santa Barbara ARC. K6KV 
handled much of the “Los Amigos de Americanos” 
traffic during the summer months from Santa Barbara 
to many of the South American countries. Also in 
Santa Barbara is K6GJZ, who does a great job with 
the Med-Aid Net from Duke University and AmDoc. 
K6GJZ also was my daily contact on a recent sailing 
trip to Central America so I know first-hand of his 
reliability. The Santa Barbara Spanish “Fiesta” has 
come and gone with the amateurs again providing 
communications and public service as in years gone by. 
WA6DEI is attending Cal Poly and is an active 
traffic man with RTTY interests. Those interested 
in attending the Mike and Key ARC in Camarillo 
should contact K6VBX. It is a new club with grow
ing membership and interesting programs. WB6BWZ is 
putting the final touches on an ARC-1 and should 
be on 2 meters soon. WB6WKC reports he has WAS 
and WAC to his credit. WB6DPV has a new TR-3. 
W60RW is the newly-appointed EC for Simi Valley.
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The Latest 
Advance in 
Long Range 
Radio 
Communications
The Controller and Courier SSB 
Transceivers have been under 
development at R F Communica
tions-for al most three years. 
These are the first of an entirely 
new line of transistorized trans
ceivers with many unique and ad
vanced features.

The Controller and Courier are 
in the middle price range for 
Commercial Grade Equipment. 
Within the next few months, we 
will announce:
• The RF-201 Series Transceiv
ers with higher CCS Power Rat
ing, half duplex capability and 
greater accessory flexibility.
• A new line of specially designed 
MARINE SSB Transceivers with 
Full F.C.C. Type Acceptance.
• A line of equipment with D.O.T. 
Approval for use in Canada.
• A new line of Full Remote Con
trol equipment with supervisory 
capability, for operation over 
standard telephone circuits.
• A universal Modular Line where 
the user specifies only the fea
tures needed.

R F Communications is a lead
er in the design and manufacture 
of advanced communications 
equipment. Shown below are 
some of our accomplishments 
during the past five years: 
• We have supplied a greater 
number of military grade SSB 
Transceivers to military users 
than any other company.
• We have supplied a larger num
ber of FCC Type Accepted SSB 
Transceivers to Commercial Ma
rine Operators than any other 
company.
• And, we have introduced a 
larger number of new and unique 
SSB communications products 
than any other company.

THE NEW RF COMMUNICATIONS

Controller & Courier Series
BASE STATION AND VEHICULAR STATION

Single Sideband Transceivers
For Commercial, Government and Semi-Military Applications

The Controller Base Station and Courier Vehicular Station 
SSB Transceivers are the latest advance in equipment for 
Long Distance Radio Communications. These units from 
R F Communications offer features never before available 
in fixed channel SSB transceivers.

■ Operation on up to TEN Preset Channels.
■ Frequency Range of 2 to 30 Mc.
■ Simple to Operate—Only Five Front Panel Controls.
■ Fully Transistorized except for P.A.
■ Smaller Size and Weight, 5% x 14% x 16% inches (13.6x 

36.2x41.2 CM) and 16% pounds (7.5 Kg), plus power 
supply.

■ Full line of Built-in Accessories, including Remote Con
trol, VOX, CW, Squelch, Noise Limiter, Phone Patch, etc.

■ 100 Watts Power Output.
■ Choice of Power Supplies, 115/230 Volts AC, 12 Volts 

or 24 Volt DC.
■ Reliable and Dependable Operation under extremes of 

Temperature, Humidity, Shock and Vibration.
■ Flexible Mounting Arrangements, Desk Top, Bulkhead, 

Shockmount, Mobile Cradle, Rack, etc.

Please write for details.

rf J R F COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE—ROCHESTER, NEW YORK 14610

For employment opportunities, send your resume to the 
Personnel Director. An equal opportunity employer.

141



Do you really understand 
the Why and How of 

Single Sideband?

^^ingle Sideband for the 
Radio Amateur starts

with the Why and How and 
proceeds to explain in detail 
the functions of various cir
cuits used in the generation 
and reception of a SSB 
Signal.

7ransmitter construction,
Linear Amplification, 

receiving techniques, Ad
justment and Testing are 
some of the items you will 
find useful and informative 
in your day-to-day operation 
of a Single Sideband station.

$2-50 U.S.A.

$3.00 Elsewhere

THE AMERICAN RADIO
RELAY LEAGUE, INC.

NEWINGTON, CONN. 06111

Trame: WA6DEI 25, WB6DPV 20, W6UJ 4, WA6TCX 
2, W60RW 1.

WEST GULF DIVISION
NORTHERN TEXAS—SCM, L. E. Harrison, W5LR 

-Asst. SCM: E. C. Pool, WSNFO. SEC: W5PYI. 
PAM: W5BOO. RM: (?), This month we received 
the hugest number of reports to date. Our SEC, W5PYI, 
is intersted in all activities. Here is the breakdown we 
promised on our Northern Texas League Officials: We 
have 24 ECs. 20 ORSs. 9 OOs, 9 OPSs, 5 OVSs, 1 PAM 
and 1 EC. Your SCM attended the Garland Amateur 
Radio Club meeting Sept. 26 and the Irving Amateur 
Radio Club meeting as the guest of Pres, K5ZSB 
Oct. 17. The Key City Amateur Radio Club is now 
an ARRL affiliate. WA5SIO is pres. A new list from 
Headquarters shows that many appointments should 
be renewed. Please smd your appointment certificates 
to me if they need endorsement. A nice letter was 
rceived from W5EZY. So. Tex. RM and TEX (c.w.) 
Net Mgr., reuorting on the great activity of the TEX 
C.W. Net. This net covers all of Texas. WA5QQR, 
acting as Net Control for TEX Traffic Not, recently 
participated in an emergency using 396! kc. Someone 
called in requesting assistance stating they were in a 
ditch so Kathy cleared the frequency. The station 
signed W5BBL/5 Gady’s voice) and the Dept, of Public 
Safety was advised. Traffic: K5BNH 2413, WA5TYH 
566. WA5QQR 72. W5PBN 42, W5LR 14, WA5SXS 11, 
WA5QQQ 8, WA5RAI 5.

OKLAHOMA—SCM, Cecil C. Cash, W5PML—SEC: 
WA5AOB. RM: W5QMJ. PAMs: W5MFX, K5TEY, 
WA5JGU. K5ZCJ. W5DRZ. an old-timer and very 
familiar voice on the bands and a former SCM, 
is on a well-deserved vacation to the northern and 
eastern states. WSFKL, another of our old-timers, 
also is nn a vacation to the Northern Coast. The 
new officers uf NORA (Northeast. Okla. Radio 
Amateur Club') are WA5IMO. pres,; K5OPK, vice- 
pres. : K5BPV, secy.-treas. The NORA hold a family 
banquet, recently. The Lawton-Ft. Sill Club is under
going a face-lifting and soon there should be a much 
different sound from K5VOZ as the old a.m. gear is 
being replaced with a Drake TR-4. Keep the dates 
of Feb. 8-9 open and watch for announcement uf 
the Lawton Hamfest. We have a fine crop of teenage 
hams in this area. Listen for them rm the 20-meter 
TEENET at 14.320 Mc. Contact WA5TSJ for further 
information. A familiar call, W5EHC, has been re
placed by W5J.T. Also a new ham is WN5WAH. 
K5MTC lias been awav at school learning all about 
RACES and c.d. Ted is RACES Radio ’ Officer for 
the western area. Net reports: OLZ—19 sessions. 146 
QTC. SSZ—15 sessions. 45 QTC, STN—«12 QNT. 206 
QTC. OPEN—191 QNI. 6 QTC. OPON—222 QNI. 41 
QTC. The m>w net manager of OPON is WA5RRM. 
Traffic: K5TEY 2837. WA5JGH 268. W5QM.T 134. 
WA5KFT 108. WA5TMO 34. W5MFX 26. WA5KZA 24, 
WA5AOB 23. WA5LWD 17. W5PML 15, K5MBK 12, 
WA5SEC 10, W5QBF 9, W5FKL 6, K50CX 4.

SOUTHERN TEXAS—SCM, G. D. Jerry Sears, 
W5AIR—SEC: K5QQG. PAM: W5KLV. RM:‘W5EZY. 

I EC W5TCL reports new officers of the Orange ARC 
are W5NMV, pres.: K5RZB, vice-pres.: K5BRN. seev.- 
treas. The club’s 6-meter net is called daily giving 
ample check-out of equipment fnr emergency use. 
EC K5HZR reports new officers of the San Antonio 
ARC are W5ETG, ores,: WA5RNV. vice-pres.; 
WA5JPT. secy.: W5BDN, treas.: K5AUW, sgt. at 
arms. EC WA5KHE. with his now Twin Cities Public 
Service Net on 3955 kc. 1715 to 1800 local time is 
¥?tting excellent response. EC WA5RX0 has a new 

ri-Bander beam. EC K5HXR advises the Band 
Md Emergency Net has antennas located at several 
hospitals in the Pasadena area for operating on 
146.95 Mc. when needed, under the direction of WA5OYS 
and says in an emergency around 3000 hospital beds 
are available. OPS/ORS W5KZT advises fmm the 
Austin area that WA5IYX has a new Swan 250» 
WA5PDD also has a new Swan 250. WA5IYX. WA5SPN 
and WA5PDD have been working good DX on 6 
meters. W5KZT is working DX on 10, WA5MBC is 
transferring hack to 9-Land. The Freshman at Texas 
A A M held an open house, which accounted for a 
big traffic jump, according to WA4ARV operating at 
W5AC. Participation in Southern Texas Emergency 
and traffic nets is very good. The following stations 
reported their traffic. If you have traffic, please report 
to vour SCM so we will have a more realistic 
traffic count for So. Tex. Traffic: W5AC 259. WA5INZ 
193, K5HZR 150, WA5GZX 147. W5QJA 135. W5BGE 
101, W5EZY 90, WA5QKE 61, W5TFW 40, W5KZT 28, 
K5HXR 16, W5KLV 16. W5Q0 12, K5WYN 10, W5ABQ 
8, W5AIR 8. WA5RX0 5.
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★ First time anywhere two identical IG’s in one, package.

“FLAT PAK INTEGRATED CIRCUITS'!

■ a « (dualS|49 1914-
We include

30 Basic IC Projects
RADIO-ELECTRONICS 

January & JULY 68 RTL Logic
-SS” C to +125“ C 
Electronics World:'

EPOXY SILICON TRANSISTORS□ □ □ □ □ □ □

3-FK-4046, IW, 0.5A, npn, 250MC ........... 
3-2N3568, 350MW, 200MC, 200BVC, NPN 
4-2N3563, NPN, 600MC, 200MW ...............
3-2N3683, NPN, 1000MC, 5MA, 200MW 
3-14 WATT, B-5000, npní 3A ............  
4-2N4313, PNP, 600MC, 200MW ........  
4-2N3565, 500HFE, npn, 200MC .......... ."J.

$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
$1.00

FAIRCHILD4* ««J, 
“FLAT PAK” RTL 
INTEGRATED CIRCUITS*-*
n »oo 
□ 903-903* 
□ 904-904*

FAIRCHILD
INTEGRATED

IN-LINE 
CIRCUITS

□ □ □
914-914* 
923 
923-923*
927

Buffer ........... ..........
3 Input Gate...........  
Half Adder ...........
Dual 2 Input Gate 
JK Flip Flop.......... 
JK Flip Flop ......... 
Quad Inverter .......

$1.49 
.$1.69 
.$1.69 
.$1.49 
$1.69 
.$1.98 
.$1.69

□
□ □
□ □
□

930 
933
944
946 
952 
953
954 
955 
956

DUAL
Totted, with data sheets

4 INPUT GATE & EXPANDER $1.00
DUAL INPUT EXPANDER 
DUAL POWER GATE .......

$1.00 
$1.00

QUAD 2 INPUT NAND/NOR GATE ....$1.00 
DUAL 2 INPUT INVERTER GATE ......... $1.00
2-2-3 INPUT AND GATE ....................... $1.00
DUAL 4 INPUT AND GATE ....................$1.00
8 INPUT AND GATE W/2 INPUTS ....... $1.00‘
DUAL INPUT BUFFER .............................$1.00

100’s of other IC’s including: Flip-Flops, Regis
ters, Adders, etc. Write for listing.

’First time anywhere two identical IC’s in one 
package, example 923-923 contains two sepa
rate JK flip-flops in one package. 914’s and 
923. We include 50 uses. Licensed. X 1/4"

LINEAR AMPLIFIERS with circuits & data

□ □ □

702C 
703H 
709C 
710C
711C

WIDE BAND DC .............  
RF-IF-FM ........................  
HI-GAIN OPERATIONAL 
HI-SPEED DIFF. COMP.
DUAL COMPARATOR ....

$3.98 
$1.49 
$3.98 
$3.98 
$4.98

400 me

2N706 □
I meWoll»

.5 J 30 I T»-300 j 150

$70 ORDERS
CHOOSE

1OO MICROAMP 
PANEL METER

ANY

SILICON POWER STUD RECTIFIERS
PIV 3A 6A 12A 55A

50 □ .06 □ .16 n .20 n .so
100 □ .07 □ .22 □ .25 rj .75
200 O .09 [J .30 □ .39 Í ] 1.25400 □ .16 □ .40 □ -50 □ 1.50
600 □ .20 □ .55 □ .75 ri 1.80
800 □ .30 LI .75 IJ -90 n 2.30

1000 □ .40 □ .90 □ 1.15 □ 2.70

PIV 
50

100 
200 
400 
600

1 AMP TOP HAT AND EPOXIES

□ □ □ □ □

SALE 
.05 
.07 
.08

.16

PIV 
800

1000 
1200 
1400 
1600

□ □ □ □ □

SALE 
.19 
,31 
.44 
.62 
.72

PIV
1800 □
2000 Q
3000 O
4000 □

10000 O

SALE 
.87

1.05 
1.60 
1.90 
4.80

6
AMP

Terms: add postage. Rated: net 30, cod’s 25% 
Phone Orders: Wakefield, Mass. (617) 245-3829 
Retail! 211 Albion, St., Wakefield, Mass.

-

MICROMINIATURE 

SILICON RECTIFIERS 
Actual Size

PIV
50 

100 
200 
400

Sal* PIV□
□

5< 600 
7< BOO 
9<1000 

1 2<

Sale
□ 20 < 
□ 25< 
□ 31<

10< for bargain catalog on □ 100’s of $1 Poly 
Pak assortments, □ transistors, rectifiers, Zen
ers, ICs, Triacs, SCRs, etc., FT parts & equip
ment. “It’s the hottest bargain parts catalog in 
the industry.”

POLY PAKS P.O. BOX 942M 
Lynnfield, Mass. 01940 |
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More than a monitor, this NewTHRULINE* RF Wattmeter is accurate (±5%), 
designed for your palm (2" x 3" x 41/?"), convenient (torward/reflected power 
switch), bouncy (born for your toolbox), and self-sufficient (no batteries, no 
AC cord, no plug-ins, no charts)- just connect and use!
Three units available now-all 50 ohms—VSWR ot 1.1 max. with N, UHF or 
BNC BIRD Quick-Change Connectors:
1000/100W. 2-30 MHz........................................... . ............ Model 4113
2Q0/2QW. 2-30 MHz............................................................. Model 4112
150/15W, 25475 MHz..................................................... . Model4111
50W FWD/5W RFL, 450-470 MHz........................................... Model 4114
Price $93.

DIOR ELECTRONIC CORPORATION 
c,evelar,d iSo,onJ Ohio 44139

| Gentlemen: I am interested in receiving your catalog(s) of I 

। the items checked below. I
I Cl 60-Page Quality Instruments for RF Power Measurement I
I O 4-Page Short Form: 2-2300 MHz from 25 mW to 250 kW |

n “Watt’s New From Bird” RF Power periodical .
j ['I MinLMonitorTMThruline® Wattmeters 2-470 MHz |

! Name_____ .___________ ..._________________________________________ _ '

| Company------------------------------------------- -------------------------------------------------—— I

j Address —________ __________ .__________________________ _____________ j

j City ... .........________ ____ ___ State -- -----------------------Zip .................. ........

m ELECTRONIC CORPORATION
Cleveland (Solon) Ohio 44139 • 30303 Aurora Road I 

Ph. 216-248-1200 • TWX 216-248-6458 • Cable BIRDELEC I

CANADIAN DIVISION
ALBERTA—SCM. Harry Harrold, VE6TG—SEC: 

VE6FK. PAM-APSN: VE6ADS. ECs: VE6SS, VE6XC. 
VE6PL, VE6AFQ, VE6AFR. ORSs: VE6BR, VE6ATH, 
VE6ATG. OPSs: VE6HM. VE6SS. VE6ATH. VE6AFQ, 
OOs: VE6HM. VE6TY. OBSs: VE6HM, VE6AIF. Our 
SEC reports that AREC activities are picking up. I 
regret that 1 have had to resign as SCM aud I 
want to take this opportunity to thank everyone 
who assisted me in this capacity over the past .years. 
As of Nov. 1, 1968, VE6FK will take over as Acting 
SCM until an election is held. I trust that all will 
extend cooperation and assistance wherever possible. 
VE6AAI is now sporting an SR-150 and hopes to be 
on the air soon with it. VE6YE is activating the 75- 
meter hand with apparent success. VE8RX/6 is enjoy
ing a two-months holiday from Esklmo-land! VE6ABS 
still is mobiling in the southern part of the province 
and doing a fine job! Don't forget the Christmas 
Party to be held by the Vulcan. Lethbridge and 
Bonier Area Radio Clubs. Traffic: VE6FK 21, VE6ATH 
7. VEAFS 6, VE6FZ 6, VE6NU 5. VE6SS 4, VE6ALU 
3, VE6VF 3. VE6ATG 2, VE6KS 2, VE6YE 2.

BRITISH COLUMBIA—SCM, H. E. Savage, VE7FB 
•—Those nice Government QSL cards are from VE7BFW. 
He also obtained his Class A ticket as did VE7BXQ. 
VE7BFL is signing VE5GL and is active <»n BCEN. 
VE7ASY is back at Tatla Lake. The Beaver Valley 
ARC members surely did some traveling during the 
past summer, one going as far as Boston, Mass. 
VE7CN is now in Comox. VE7AWQ is putting to
gether :m SB-401. VE7BPU has at. last mustered 
the courage to switch from a dummy to a real 
antenna on his s.s.b. rig. VE7AMW spent his holidays 
in England. The East Kootenay ARC repeater for 2 
meters is up and in action, thanks to the Cominco, 
citv and c.d. The next project is a link with Nelson 
AREC via the repeater, which is gonig into operation 
at the same time. They are located on Mt. Nelson 
and Mt. Baker. One of our blind members, VE7BXD, 
has his .Advanced Class ticket. VE7BVU was winner 
of the North and West ARC two-meter hunt. He 
won a handsome trophy. Traffic: VE7ASY 346. VE7ZK, 
106, VE7AC 39, VE6GG 12. VE7SE 9, VE7AMW 6, 
VE7FQ 6.

MARITIME—SCM, William J. Gillis. VE1NR—Asst. 
SCM. R. P. Thorne, VO1EL. SEC: VE1HJ. Congrats 
to VE1AFB nn his 2-meter DX to ZF1DT. SONRA 
ha« produced an excellent VO call book. VE1AI reports 
on activity in the VE/W Contest while working on 
an MSc degree. VE1ARV reports considerable 2-meter 
a.m. activity in the Fredericton area. A complete 
list of new and reconfirmed appointments for the 
section is under preparation and will he published in 
the next Section Newsletter. Please advise if interested 
in any appointments. The Newsletter also will have 
further advice on the license fee situation. VE1AHV 
is pres, and VE1MY secy, of the Sparkettes. The gals 
meet each Wed. at 3770. New YLs and ex-YLs are in
vited to call in on c.w. APN reports QNS 219, 
QTC 11, sessions 30. A Merry Christmas and Happy 
New Year to all. Traffic: VE1AMR 32. VE1AUD 6.

ONTARIO—SCM. Roy A. White, VE3BUX-SEC: 
VE3OE. PAMs: VE3AKO. VE3BLZ. RMs: VE3BZB, 
VE3DPO. VE3GT. Aug. QST showed VE3AZB as RM 
instead of VE3BZB. Sorry about that. Chief! VE3CXB 
has moved from Sudbury to Elliot Lake. Your SCM 
was a visitor to Pembroke with the Renfrew County 
ARC. For the past four years they have had a net 
each Sun. at 0900 local time on 3745. Why not look 
in on them? Congrats to VE3GNM, of Windsor, who 
won the 1968 Bermuda Contest. VE3AG advises of the 
passing of VE7ATJ, ex-VE3BRF. in B.C. Sept. 26. 
VE3CO tells me that VE3ES also died on Sept. 26. 
VE3FXP is now s.s.b. and will be EC shortly. Con
grats to VE3AHU, who has hist been elected pres, 
of RSO. VE3ASD and VE3FOB both are uut of the 
hospital and progressing favorably, I hear that VE3BJX 
is in the hospital and hope it’s not too serious. We 
were all saddened to hear that VE3CIK died Sept. 25.

We probably have the best inventory of pood lab *est equipment 
in the country, and an exe. assortment of communic. equpt., and 
line-power regulation & freq.-changing equpt, but please do not 
ask for catalog! Ask for specific items or kinds of items you needl 
We also buy! What do you have?
WANTED: GOOD LAB TEST EQUPT & MIL COMMUNIC.

R. E. GOODHEART CO. INC.
Box 1220-QST, Beverly Hills, Calif. 90213

Phones: Area 213, office 272-5707, messages 275-5432
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State of the Art for’69 ?

YES !
The hottest thing to come along in years for 
high performance receiver design is the 
MOSFET (Metal Oxide Silicon Field Effect 
Transistor). New types-only recently avail
able for general use-are caoablejfe of equal- 
ling or surpassing the perform-ance of 
the best popular vacuum ///I tubes 
in critical front end appli- / /1 I cations. 
Properly used, they finally / lick the 
old transistor hang-up of achieving low noise 
plus extremely wide dynamic range. (With
out the ability to handle very large as well as 
very small signals, your receiver is suscep
tible to cross-modulation interference from 
strong off-channel stations, and to distortion 
of strong on-channel stations due to inad
equate AGC range.)

Certain of the newer MOSFET's combine 
the large-signal linearity necessary to avoid 
cross-modulation and the ability to be gain- 
controlled over a wide range without com
promising that linearity—no more auxiliary 
RF attenuators to supplement marginal 
AGC!

Transistors IK are still pretty hard to beat 
for low voltage, relatively high dis
sipation applications, too . . . like 
power amplifiers and voltage reg
ulators. *

...AND NO
Digital integrated circuits have already taken 
the computer field away from 
transistors, and they're now 
revolutionizing instrumentation as well. 
Digital frequency counters using IC's, for 
example, do the job of much larger 
transistor units at a fraction of the cost.

intensive development of Linear IC tech
nology has paid off more recently. A short 
time ago linear IC's were very limited in

gMMh performance, expensive, hard to 
JKB get. Now they're readily avail-

able in a multitude of varieties 
fl I Im . . . and inexpensive. . . doing
/'| V V for applications like I. F., audio,
and control amplification what the digitals 
did for computers.

Linear or digital, an IC does the job of 
several transistors plus the diodes, resistors, 
and interconnections that make them into a 
complete ready-to-use functional block. Be 
it a complex JK flip-flop or a high-gain I.F. 
amplifier, the IC often costs less than just 
the resistors of the conventional circuitry it 
replaces! (Equipment reliability benefits, 
too ... because of all the separate com
ponents and soldered joints that are elimi
nated.)

The POINT is, modern component technology has made available a remarkable variety of 
sophisticated devices.

The TRICK is in knowing WHICH ones to use WHERE for the best results ... and HOW.
THAT'S OUR BUSINESS!

A Division of Electronic Communications, Inc.

2200 Anvil Street N. »St. Petersburg, Florida 33710
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AMAttU*.

. WKtMKTXM 
»oraunoH

UNDERSJANDING 
AMATEUR 
RADIO Í

n

Explains the “complexities” 

of Amateur Radio in terms 
that you can understand.

fundamentais,
Transmitters,

Receivers,
Antennas,

Construction Practices and 
how to operate your Ama
teur station are all treated in 
language that is easy to fol
low and understand.

c/i necessity for the new 
Amateur. Excellent review 
material for the older Ama-
teur, too.

$2-50 u.s.a.
$3.00 Elsewhere

The AMERICAN RADIO 
RELAY LEAGUE, INC.
NEWINGTON, CONN. 06111
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radioamateur I I I I

callbook
GET YOUR NEW 

ISSUE NOW!
Over 283,000 QTHs 

in the U.S. edition 
$6.95

Over 135,000 QTHs 
in the DX edition 

$4.95

These valuable EXTRA features
included in both editions!

• QSL Managers Around the 
World!

• Census of Radio Amateurs 
throughout the world!

• Radio Amateurs' License 
Class!

• World Prefix Map!
• International Radio 

Amateur Prefixes

WRITE FOP 
FPEE 

BROCHURE!

See your favorite dealer or 
order direct (add 25b for 
mailing in U.S., Possessions 
& Canada. Elsewhere add
500).

• Radio Amateurs’ Prefixes 
by Countries!

• A.R.R.L. phonetic Alphabet!

• Where To Buy!
• Great Circle Bearings!

• International Postal 
Information!

* Plus much more!

RADIO AMATEUR II I Irx calibookiNc
ahebDept. A, 4844 W. Fullerton Ave.

Chicago, III. 60639

Our very sincere sympathy to his family. The Ontario 
Trilliums will hold its Midwest YL Convention in 
May of next year at the Canadiana Motel in Toronto. 
This is t.he first YL ronventiou in Canada so let’s 
give the gals a boost. A big hand to VE3GUC who, 
as far as I know, iw the youngest YL in Canada 
to get her license. She is 15 and ha« been waiting 
since she was 12! Incidentally, she was one of the 
many operators at the ONE this .year and congrats 
gu to the Scarboro ARC men: ..is for their efforts 
at that mammoth ’'do.” VE3AYZ is back from a trip 
(»nt West, ft yon really went the lo\v-dnwn on f.m. 
get the Toronto E.M. Communicatams Association 
monthly bulletins. VF.3EBC was in Mexico for three 
weeks faking part In the CBC radio set-up for the 
Olympics. Traffic :VE3GI 139, VE3DV 69. VE3DPO 68, 
VÉ3DMU 63, VE3ATI 51, VE3BZU 51. VE3AWE 44, 
VE3DBG 37. VE3AUU 36, VE3FGV 30, VE3BUR 29, 
VE3DU 24. VE3EBC 20. VE3EHL 13, VE3NO 13, 
VEST’D 10. VE3BEB 9, VE3EWD 5.

QUEBEC—SCM, J. W. Ibey. VE2OJ—SEC: VE2ALE. 
RM: .VE2DR. PAM fh.fj: VE2BWL. An apology to 
the Luurentiau DX Club for the oversight in not 
reporting its formation and affiliation with ARRL. 
VE2YI- is the club secy. VE2DAX now reports 
from Magog. VE2 stations are phased with their men
tion in the Saskatoon Radio Club publication From 
Spark to Space. VE2BYS reports the Laurentian Area 
Club in Laval meets monthly with good attendance. 
VE2AGK is pres. VE3DR has gone through the ex
perience of falling off a ladder, breaking a leg. VE2AUD 
keep« more* than base making 2-meter rigs xuviewable. 
VE2KR is ex-VElMR and ex-SUM of the Maritime 
section. Le Radio Club de Québec a reprís ses aetívités 
hvn1 ¡’organisation de cours pour les tutors ninatiurs, 
sous la responsubilité de VE2BUB et VE2DFR. VÉ2DHZ 
est trés artit sur le 2 metres á Québec. VE2BEP est main- 
tenant déménagé a Ste-Fov tt espere monter res an- 
tennes très bientot. VÉ2BLL-VE2DFR-VE2ASU se sont 
lívrés une rhaude lutte an W/VE contest de cette 
année. Les clubs de Thedford Mines et dr la région 
du Bas du Fleuve drmeurent toujour« trA« actifs. 
Traffic: (Sept.) VE2' LE 120, VE2BVY 79. VE2OJ 64, 
VE2EC 39, VE2A.TD 29, VE2CP 29, VE2DR 19, 
VE2PJ 18, VE2DCW 10. VE2BYS 4. (Aug.) VE2DCW 
17.



Add

10
15

to your 
present mobile 
antenna with...

BAND
ADDER

Enjoy all the performance built in
to your modern transceiver! Mod
ernize your present standard mo
bile antenna with a Waters BAND- 
ADDER®. Adds 10, 15 and 20 
meters to either 40 or 75 without 
switching, coil-changing or ad
justing. Installs in a jiffy, handles 
a full 500 PEP input and is pre
tuned for complete coverage of 
each band. Great for marine mo
biles, too. See BAND-ADDER® at 
your authorized Waters Distribu
ter.

SPECIFICATIONS

RANGES .

VSWR ..

.. 28.5 to 29.7 MHz 
21.2 to 21.45 MHz 
14.2 to 14.35 MHz

. 2.1 maximum
Attaches to any standard antenna mast 
accepting 40 and 75 meter coils. (%- 
24 stud.)

A^jA
WATERS
MANUFACTURING INC.
WAYLAND, MASS. 01778

BAND-ADDER® shown here 
with Waters 75 meter coil 
on AUTO-MATCH™ antenna.

-, $19”
No switching 
No coil-changing 
No tuning 
SOO PEP Waters Manufacturing is 

a member of Electronic 
Industries Association.
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íHerrp
Complex subjects 

explained simply.
See page 146

ints & Kinks is 
brand new.

See page 177

Mid yourself of 
QRM troubles.

See page 160

qrr nsist on knowing 
jl the right answers.

See page 138

omething for 
everyone.

See page 167

ake time to find out 
(JL about sideband.

See page 142

zliYake your shack a 
Trjtjneater place.

See page 134

gift for all

See page 168

The 
all

year—ARRL 
membership with 
QST.

See page 175
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SASKATCHEWAN—SCM, Gordon C. Pearee. VE5HP 
- -The HUAI and his family took a flight to the
British Isles on Aug. 16 for a month. A visit to
RSGB Headquarters was very interesting and served 
to stimulate u tut of interest and goodwill. The
meeting in Ottawa, between representatives of
Canadian Amateur Radio Clubs. Noel Eaton and other 
ARRL Canadian Division officials, and our own delegate 
for SARL, VE5BU, and Department of Transport 
officials was held Oct. 7. The “Bring ’em hack Alive” 
project is getting lots of attention in Saskatchewan. 
The v.h.f. boys are hard at it, with repeater stations 
first priority. The RTTY hoys continue tn expand 
and gain experience. Dur QSL 'Mgr. of many years, 
VE50P. has decided to retire because of poor 
health. It is hard to express the thanks and apprecia
tion of Saskatchewan hams to Fred for his many 
years uf service on our behalf. The history of Ham 
Radio “From Spark to Space” is still available. We 
were saddened to learn of the passing of VE5FG, of 
Moose Jaw. Don was one «if the “old timer»”—not 
in years hut in experiences. Our Saskatchewan hams 
provided communication services for many and varied 
events recently, including British Week, Walkathons 
in many districts. sports car races, exhibition 
parades, mexabitions. etc. How about keeping your 
SCM posted on past, present and future events for 
this column? Traffic: (Sept.) VE5KR 5, VE5RJ 5, 
VE5PZ 3. VE5KZ 2. (Aug.) VE5LQ 1,8. VE5OF 18. 
VE5RJ 13, VE5KZ 9. VE5BO 7, VE5HV 7, VE5IL 7, 
VE5EQ 4, VE5OG 2, VE5RE 2. VE5YR 2. jgsTA

Back Copies and Photographs

Back copies of QST referred to in QST 
issues are available when in print from 
our Circulation Department. Please send 
cash, money order or check — 75^ for each 
copy ■—■ with your order; we cannot bill 
small orders nor can we ship c.o.d.

Full size (8 by 10) glossy prints of 
equipment described in QST by staff 
members {only) can be furnished at $1.50 
each. Please indicate the QST issue, page 
number, and other necessary identifica
tion when ordering, and include full re
mittance with your order — we do not bill 
nor ship c.o.d.

Sorry, but no reprints of individual QST 
articles are available, nor are templates 
available unless specifically mentioned in 
the article.

First-Day Covers Still Available
When the Amateur Radio First-Day 

Covers were processed in Anchorage on 
December 15, 1964, we gambled and had a 
few extra unaddressed covers prepared, be
cause orders for the first-day covers were 
still coming in and we didn’t want any
one to be disappointed. We still have some 
of these left. They are all singles, un
addressed but carrying the stamp and the 
official first-day cancellation, and they 
will be mailed to you in an envelope. 
Prices are 35c each, three for a dollar. 
Send your orders to ARRL Hq., 225 
Main Street, Newington, Conn., 06111.
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STOP IN AND r 
SAY HELLO
ARROW proudly announces « 
that Mark Grossman, K2CON 
has joined our staff. He is 
looking forward to meeting 
old friends and new at our 
N.Y.C. store.

n $12.95 W2AU FOUR PURPOSE BALUN $12.95 
BALANCE YOUR ANTENNA • STOP YOUR 

1 j COAX FROM RADIATING • HELP ELIMI- 

NATE TVI • IMPROVE YOUR RADIATION 
PATTERN PLUS F/B RATIO

♦ Broad-banded 3-32 me. • Center hang-up 
hook for inverted Vees • Handles full legal 
power, 2KW PEP • Built-in lightning arrester • 
80239 RF connector for coax transmission feed 
line eliminates center insulator • Withstands 
up to 600 lb antenna pull • For use with all 
type antennas fed with unbalanced coax line • 
Weighs only 61/? oz. iy» diam. 6" long • 2

& Models: 1:1 matches 50 or 75 ohm unbalanced 
a coax to 50 or 75 antenna load. 4:1 matches 50 
1 or 75 ohm unbalanced coax to 200 or 300 ohm, 
* • W2AU Super Vinyl jacketed 2 element 

10-15-20 meter quad. Complete quad $64.95
• W2AU Super-Fiberglas 2 element 10-15-20

hallicrafter's S-120
4 BAND COMMUNICATIO^IS- 
TYPE SHORT WAVE/AM 
RECEIVER. WE HAVE NEVER 
BEFORE OFFERED THE S-120 
AT THIS NEW LOW...

SPECIAL PRICE OF

Add $1.50 for shipping 
and handling

w FEATURES:
Three short wave bands —continuous coverage from 
1640 Kc through 30 Me.

★ One Extended-range standard broadcast band.
* Triple antenna system-Ferrite loop for AM; 15-ft.- 

wire plus telescope whip for short wave.

Electrical bandspread for razor-sharp tuning;
large illuminated

Complete quad $99.95meter quad.

24 HOUR 
METAL 
WALL 
CLOCK

24 hr. chrome plated, 8” metal wall clock. 
Inner dial with South polar projection map 
of world indicates time around world. Pol
ar projection dial adjustable for various
time zones. .. d Model 191
Also 12” dial, white, red sweep, 

Model 2405C $21.95
SOLID STATE CODE

PRACTICE OSCILLATOR
Solid state, 2 transistor, code practice oscil
lator, built-in speaker, lone control and
headphone jack. C-celi powered, 
optional. Size: 6W'x3%"x21/z",

Net
OCPK (kit) ,.J ^95

with CW

OCMK-
OCPW(wired) HO50 OCMW„

CW monitor 
Wt.: 2 lbs.

Monitor 

$ 995 
$1250

“slide rule” dial.

isS

Waters 
Mod. 376

PROTAX 
ANTENNA 

SWITCH
Functions as a regular 

selector switch with 5 side 
mounted (radial) connectors. Has the additional, 
feature of automatically grounding the entire 
antenna system when the rig is not in use. 
Complete with knob, mounting hardware and 
escutcheon plate. Power handling 1000 w, 
VSWR less than 1.2:1 up to 150 MHz.

$12.50

THE CHAMPION"

$8.95

“Champion” is an inexpensive transmitter forThe

top parts with gray crystal base.

radio use having exceptional sending qualities. The 
clarity, speed and sending ease will appeal alike to 
amateur and professional radio operators. Single 
lever with 2 pairs of contact points. Mounted on 
large standard size base. Weight 3Vz lbs. Without 
circuit closer, cord and wedge. Chromium finished

$21.95

REPRESENTANTE EN VENEZUELA
CHUCHO ESAA R, YV3HR 

P.O. BOX 480 TELEFONO N. 23913 
B ARQU IS 1 METO—LARA, VENEZUELA, S.A.

ARROW^ELECTRONICS INC * 516 — eMYrtle/4^6822n^a'e,

97 Chambers St, N. Y., N. Y. • 525 Jericho Tpke., Mineola, N. Y. • 18 Isaac St., Norwalk, Conn. • 225 Rte. 46, Totowa, N. J.
212 — Digby 9-4411 516 — Pioneer 2-2290 203 — 838-4877 201 — 256-8555
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Now... 2000 Watts w
Full Power/Minimhm Size 

FOR APARTMENTS • SUBURBAN HOMES 
Marine and Portable Operation

■ - Packaged for APO and FPO Shipping

Bands 6-10-15-2Û Meters

Power Rating 2000 Watts P.E.P.

El. Length  H' _ _____

Turn, Radius 7'

lotal Weight 11 lbs.

Single Feed Line 52 ohm

SWR at Resonance 1.5 to 1.0 max.

6-10-15-20
METERS

The time proven G; 
B-24 4-Band an- ® 
tenna combines s» 
maximum effi- 
ciency and com- r* 
pact design to 
provide an excel- 
lent antenna B 
where space is a 
factor. New end 
loading for max- ü 
imum radiation B 
efficiency. No 
center loading.

Model B-24 
Net $59.95

MULTIBAND COAXIAL ANTENNA 
for 6-10-15-20 METERS

Needs no ground plane radials. Full elecrical
Vs wave on each band. Excellent quality 
construction. Mount with inexpensive 
TV hardware. Patented.

Power Rating 2000 Watts P.E.P,

Total Weight 5 lbs.

Height 11'

Singie Feed Line 52 ohm

SWR at Resonance 1,5 to 1.0 max.___

Model C4 Net $34.95
Send for Free Brochure

If there is no stocShg
T-&rder direct fröm ^ : :

shipping to your Qth if lü Continental U. S. A.

fnc.

Silent

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

WA1CBM, Sumner Greenlaw, Fairfield. Alaine. 
W1CIB, George Newell. Derry. New Hampshire.. 
W1PJM, Robert Seed, Worcester. Massachusetts. 
W1RQO. Edmund Garvey, Meriden, Connecticut. 
W2DVU, Robert Flowers, Jr.. Scotia. New York, 
WN2EZA. Dennis Guerriero, New York. New York. 
W2HE0, Richard Fay. Huntington, New York. 
W2HPZ, John Kleinhans, Tivoli, New York.
K2ZCB, Robert Reynolds. Lakewood, New Jersey. 
W3FCD. Nathan McDonald. Clairton, Penna. 
W3GRZ, C. E. Gangawere, Pittsburgh. Penna. 
K3A1IN, Charles Baril, Buena Vista. Penna. 
W3TY, Alexander Ritchie. Russell, Penna, 
W4DJZ, Conway Bloxton, Atlanta, Georgia. 
W4GSU. Bain Carlisle, Chesapeake, Virginia. 
W4IE. Charles A. Service, Jr., Sarasota, Fla.
W4USV. Lawrence Porter, Clearwater. Florida. 
WA4YDT, Lloyd Shelton, Chattanooga, Tenn. 
K4YOV, George McKibben, Columbia, So. Caro

lina.
W5APW, William Mead, Chico. Texas.
W5AZD, Harold Prell, Oklahoma City, Okla. 
W5GZH. Wallace Griffen, Dallas, Texas.
WA5GZR, Guy Freeling, Jr., North Little Rock, 

Arkansas.
K5UWG. William Carter, Mertzon, Texas. 
WB68TM, Mack Rose, Los Angeles, California. 
W8BIM, Russell Espenschied, New Philadelphia, 

Ohio.
W8VAH, William Crouthers, Mt. Grab, Ohio. 
WA8ZGS, Clarence Luebs, Highland Park, Mich. 
W9CLF, Raymond Hupp. Fort Wayne, Indiana. 
W9EDW, Harold Nelson. Aurora, Illinois.
WA9UBN. John Green, Waukegan. Illinois.
K9WHB/5, William Davis, Las Cruces, New
Mexico,

K9ZLQ, Charles Mattern, Plymouth, Indiana. 
W0GSD. C. L. Kirk, Tama, Iowa.
W0NVU. Robert Oberman, Trinidad, Colo.
VK1BL. C. A. Smith, Moncton, New Brunswick, 
Canada.

VE1GS, Frank James, Albert, New Brunswick. 
Canada.

VE3CIK, W. M. Gardiner, Merlin, Ontario. 
Canada.

VE3ES, J. H. McLeod, Scarborough, Ontario. 
Canada.

1001 W. 18th Street • ¡Erie, Pennsylvania 16502
. LEADERS IN COMPACT ANTENNAS .

Clemens Mfg. Co.

STANDARD
SIGNAL GENERATOR

MODEL SG-83B $295.00
50 Kc-54 Me. 1% dial accuracy. 1 
Mc. xtal. Calibrated output 0.6 to 
160,000 microvolts. Pure sine AM 
to 50%—no FM. All transistor. Bat
tery or AC powered. Write for com
plimentary copy of Instruction book 
with schematic.
630 S. Berry Rd., St Louis, Mo, 63122

ARE YOU LICENSED?
• When joining the League or renewing 
your membership, it is important that 
you show if you have an amateur oper
ator license. Please state your call 
and/or the class of operator license held, 
that we may verify your classification.

J=3"Meet Me in St. Louie”F=5.
at

HAM RADIO CENTER 
8342 Olive Blvd. St. Louis, Mo. 63132 

Amateur Radio Equipment 
Sales & Service 

(3141-993-6079 Bill, W0QDF

Tilt Over Mast
(.Continued from page 4$)

meters, etc.). For the larger triband quads or 
Yagis (10, 15, and 20 meters), 10-foot aluminum 
TV mast sections coupled together and fastened 
to the tilt-over section with U bolts, are recom
mended to reduce the additional stress brought 
to bear on the tilt-over section during the tilt- 

(Continued on page 15^
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LAFAYETTE RADIO ELECTRONICS

Value Leader In Amateur Gear Since 1923

LAFAYETTE 400 SERIES 6 AND 10 METER AMATEUR TRANSCEIVERS

99-2579WX HA-460 for 50 to 52 MHz
99-2575WX HA-410 for 28.0 to 29.7 MHz

• Built in 117 VAC and 12 VDC 
Power Supplies

LAFAYETTE MOBILE LINEAR AMPLIFIERS 
FOR 15 THROUGH 2 METERS

• Built-in 12 VDC Toroid Power Supply
• Built-in RF Switching
• Built-in Metering Circuit for Exciter 

or Linear RF Power Outout

40-0106WX HA-250 for 15 to 6 meters....... „............ 79.95
40-0108WX HA-260 for 2 Meters.................................99.95

LAFAYETTE STANDING WAVE 
AND FIELD STRENGTH METER

Only Q95

• Measures SWR to 1 Kilowatt
• Reads Field Strength 
• Accurate, Easy to Read

Stock No. 99-2537

• 7 Adjustments for Speed and Comfort
• Speed Adjustable from 10 WPM.
• Efficient Design

Stock No. 99-2552

OVER 500 PAGES
Lafayette Radio Electronics Corp., Dept. 34128 
Write: P.O. Box TO, Syosset, L.I., N.Y. 11791

ä FREE!
Cufa/og #690 ] 959 CATALOG 690



Fi0. 2—Sketch showing the assembly of the tilt-over mast. 
The tilt-over section is made of 2 X 4-inch lumber.

over operation. Additional support and stability 
may be obtained against high winds or icing 
when the larger arrays are used, by guying the 
top of the tilt-over section, or by using an addi
tional locking bolt near the top of the utility 
pole.

At a cost of about $1.25 per foot, this tilt- 
over mast is hard to beat. qsWl

. IN THE DOG HOUSE?"

MOVE IN
WITH DESIGN INDUSTRIES 

WIFE-APPROVED 
COMMUNICATIONS DESK

. . . would YOU believe . . . SOME hams are per
mitted into the house . . . perhaps even the 
living room when their station includes a Design 
Industries Communications Desk or Console?

Send Today For Our Special Wife Pacification Ktf 
(Descriptive Brochure)

DESIGN INDUSTRIES, INC.
P.O. Box 19406 Dept. T
(214)-528-0150 Dallas, Texas 75219

ARPSC
(Continued from page Zf)

MEPN (Md.-D.C.-DeD; NMRRTN (N.M.); TTN, TEX 
(Tex.); WSBN, WIN (Wise.); OZK (Ark.); VSBN. VN, 
VSN (Va.); WSN (Wash.); LAN (La.); VTNH (Vt.-N.H.); 
NCNL, NONE, NCSSBN, THEN (N.C.); QIN (Ind.); 
MNN, MEN (Mo.); OLZ, SSZ (Okla.); BSN (Ora.); 
MJN (Minn.); AAM. AENB, AEND, AENH, AENM . 
AENO, AENR, AENT, (Ala.); OQN (Ont.-Que.); WMN 
(Mass.)

2 TCC functions, not counted as net sessions.
W2FR has issued 2RN certificates to WAS* ABY CAL 

and WB2NSV. K3MV0 says traffic is still down from 
last year, but hopes it will pick up before long; Pres has 
issued a 3RN certificate to WA3IPU. Sixth Region Net 
certificates have been issued to lYff« BNX WLV, K6K0L, 

DEI SCE and WB6TMC by WA6ROF, for their 
steady participation. W7BQ sent RN7 certificates to IFZs 
AAO EKB GUT GYF. K7BPR, and VE7GL. WA8VNU 
received an 8RN certificate from W8CHT. W0LGG reports 
net and conditions improving with the VE4s again readable. 
W6VNQ complains about all the operators who don’t know 
how to count book traffic.

Transcontinental Corp*. W0LCX reports just missing 
the 100-percent-successful mark because of a power failure 
September 9. W7DZX reports another very good month 
and says some 20-meter skeds will return to 40 with the 
time change.
September Summary;

Func- % Sue- Out-of-Net
Area tion* eessful Traffic Traffic
Eastern 120 97.5 2072 786
Central 90 98.8 1280 636
Pacific 120 96.6 2078 1039
Summary 330 97.6 5428 2461
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Christmas ¿Bonus Special
(EXPIRES DEC. 31, 1968)

Exciting, NEWGalaxy V^3

Mobile or FixedBONUS! ’

FOR ONLY

$42000

FREE ASTATIC GD104

500
WATTS

Station
MIKE WITH EVERY NEW 

GALAXY MK 3
A $32.95 VALUE!

5 BAND TRANSCEIVER

LARGE SELECTION 
OF 

NEW AND USED 
HAM GEAR

AMATEUR RADIO SUPPLY, Inc.
"TWO GREAT STORES TO SERVE YOU"

EVANSVILLE AMATEUR 
RADIO SUPPLY, Inc.
1311 Fulton Avenue 
Evansville, Indiana 47714 
James Ogg, Manager 
Ph: 812-422-4551

“WE SELL THE

FEATURES
• New 500 Watt SSB Power 
• Sharp. Crisp, Clear Audio 
• New CW Sidetone Audio 
• New Solid State VFO
• New CW Break-in Option
• New CW Filter Option
• New ALC Circuit
• New Precise Vernier 

Logging Scale

LA. AMATEUR
RADIO SUPPLY, Inc.
2302-B Artesia Boulevard 
Redondo Beach, California 90278 
William Ogg, Manager 
Ph: 213-376-4455

BEST, NONE LESS”
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top notch articles
and

great ideas

the monthly for amateurs that's different! 
to see for yourself, write
free copy, or

4 months <is 2.00
12 months 5.00
3 years @ 10.00

to
HAM RADIO magazine 
GREENVILLE, N.H. 03048 
Include address, call and 
zip code.

...THE BEST
2 METER

CONVERTER

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it 5 or those of hundreds of satisfied users) 
that it’s the best. The reason is simple — we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic.
Can't wait? Then send us a postal money order 
for $34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog. New York 
City and Sales residents add local sales tax.

VANGUARD LABS
Dept S-12, 196-23 Jamaica Ave., Hollis, N.Y. 11423

The TCC Rosier: Eastern Area rWSEML, dir.) ■— W13 
BJG EFW EMG EOB NJM, H'4« FR GKZ, K2RYU, 
WAS» BLV UWA. OYE UHZ, W3EML, K3MV0, 
JT4s NEC UQ ZM, K4KNP. 11% AUZ CUT IXJ UM, 
K8KMQ, IF.18» POS OGG ZGC. Central Area IW0LCX, 
dir.) W4OGG, K4s AT DZM. H'A4» AVM WWT, 
WB4AIN/4. W5KRX, 11% CXY DND DYG VAY, 
IF.4.9» Of D RAK VZM, 11’0» INH LCX, Kfa AEM YBD, 
il'.4 0x (AW DOV MLE SDC. Pacific Area (U'ZDZX, dir.) 
W6s HGF BNX EOT 1PC IPW TYM VNQ VZT, IF.1S» 
ROF LFA, WB6HVA, 11% KZ ZIW, K7HLR, WA7CLF, 
VE7ZK.

independent Net. Reports.
Ket Senxions Check-ins Traffic
Clearing House 30 450 379
20 M ISSB 25 452 5796
North American SSB 25 454 586
QTC 21 310 210
7290 to 1585 1499
Hit & Bounce 30 345 587
Mike Farad E & T 25 359 243
EASN 17 93 159

05*3
How’s DX?

* Continued from page 95}

OCEANIA—“I am now assigned the call 9M8APC,” 
pens WA4ABG’ trom Vietnam, ’‘and hope to be in 
Sarawak by December. All 1 need right now is a little 

help acquiring the necessary light-weight equipment. 
Aly license expires nt the enU uf the veur.” GL, Rill 

“DU1UP will be workable on several bands 
through 1969,” learns WB6GFJ Ctiurtesy
etub newshawks: VR4EK plans to resume Solomons 
status in February. . . . VK3APN succeeds VOSS as 
Wireless Institute of Australia DX news cluef. . . . 
VK7KJ. utter a Tasmania breather, goes back to 
VK0IA this month lor his fourth tour of Macquarie 
duty.
E^UROPE— Wallpaper chasers may be interested in 
I JTDXC’s Trieste Award, a certification based (for 
North Americans) on a pair of confirmed contacts with 
Trieste Lis. special endorsement for four, dating since 
April 1. 1957. Cheek with UHL for rules, and be ad
vised of the club’s Monday Trieste net at 2100 GMT 
around 14,205 kHz. _________ WA1DJG remarks,
"I'UOTIC is a permanent installation at Turin’s Inter
national Center.” .....- ”1 signed SP1DC from 
1930 to 1939,” reminisces SP8CK ________ DL4QQ
(WA6PMK) credits WOOLS with the biggest NCDXC 
signal over Berlin way.
<iOUTH AMERICA—PY7s ABU ACJ ACQ AKW and 
0AOA intended c.w. and s,s.h. operation with high 
power on 160 through 15 meters from St. Peter & Paul 
Rocks late last mouth, three stations in all, radiating 
with verticals und dipoles. Other visits will follow 

W4NJF, busy moving his weapons to a new 
hamshack, manages to sked QSL client VP8KE. Port 
Stanley, on Mondays at 2400 GMT near 14.205 kHz. 
.Neighbor VP8KD (G3HVB) sports an SB-301-401 and 
dipole on 28.567-kHz. sideband around 1800 GMT.

HEREABOUTS—-DXCC-.squared” No. 58, the fifth 
for Kilofornia, is wiieil by K6VVA on submission 

of a clear photo of QSLs confirming QSOs with 100 or 
more DXCC members in 100 or more DXCC countries 
among those members indicated eurrenfly active by 
listing in QST «luring the 36 months prior to filing. 
“’Sorry tor the delay—had it ready a year ago.” adds 
Rick, mighty busy making music for young America 

\ ()1AW signs VEOMD on u month-on 
rnouth-off basis aboard icebreaker Ambrose Shea on the 
Argentina-Sydney run. “She has a rapacity of 310 pas
sengers and 100 automobiles. We make three round 
trips per week at 16.5 knots. My usual frequencies, 
the same as at home, an? about 25 kHz. above the low 
edges of 10, 15 and 20, and any clear spots near the

CQ de W2KUW
BEST OFFER!!

Paid..........................for any piece of aircraft or ground
radio units, also test equipment. All types of tubes. 
Particularly looking for 4-250 • 4-400 • 833A • 304TL 
• 4CX1000A • 4CX5000A et al. 17L • 51X • 390A 
• ARM • GRM • GRC • UPM • URM • USM units. 
TED DAMES CO., 308 Hickory St., Arlington, N.J. 07032
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•.......................... BARRY ELECTRONICS..........................• •
NEW LONDON INSTRUMENT MODEL 252 
AM MODULATION MONITOR. Rack mtd. 
$75.00.

CARDWELL TYPE PL- 
8048 VARIABLE CAPAC
ITOR. 'Junes from 20 
pf. thru 220 pf. .062" Air 
gap (2500 V.). Mycalex in
sulation. Orig. Cardwell 
boxed. $7.95. '

CARDWELL TYPE PL-
7114 VARIABLE CAPACI
TOR. Tunes from 10 pf. thru 
20 pf. 0.187" air gap (6500 
V.) Mycalex instil. Orig. 
boxed. Useful as plate or 
neutralizing capacitor. $6.50.

BC-1000 TRANSCEIVERS (40 thru 48 MHz.) 
VFO. $29.50.
GENERAL RADIO TYPE 805-C STANDARD
SIGNAL GENERATOR. 16 KHz. thru 50 
MHz. It’s big, it’s old, it’s very accurate. $275.00. 
Lab-tested O.K.
GENERAL RADIO TYPE 240-B CAPACI
TANCE TEST BRIDGE. Measures from 5 
uuf to 1100 uf. plus or minus 1%. Operates from 
115 VAC 60 Hz. Good, used condition. With 
instructions. $115.00.

EIMAC SK-630 SOCK
ETS. For 4CX250B or 
4CX250F, or the 4X150A 
series. Special price only 
$8.50 each (two or more at 
$8.00 each).

2C39A 3CX100A5 TUNED CAV
ITY. Super-Deluxe (Made for 
Lit ton/Westrex for over $300.00).
Cavity New at $24.95.

RADIO OFFICER 
TRAINEES

A limited number of openings are available to 
men willing to train for the interesting and well- 
paid career of Marine Radio Officer aboard U. S. 
Flag merchant vessels. An F.C.C. 1st or 2nd Class 
Commercial Radiotelegraph license is required. 
These openings will be particularly appealing to 
younger men who have completed their military 
obligations. Write to The Radio Officers’ Union, 
AFL-CIO, Room 1315, 225 West 34th Street, New 
York, N.Y. 10001,

BUD 300 MMFD. VARI-
ABLE. Deluxe Double- 
Bearing JJ" Shaft. Ideal ®
antenna tuning. .03"Spac- 
ing. Orig. Bud Boxed.
Only $1.20 ea. (5 for $5.00).

JOHNSON COMPACT Medium Power De- • 
luxe Rotary/Inductor. Johnson #229-201-5 * 
and similar size. $7.95. •

• 
•

CORNELL-DUBI LIER TR-44 Medium/ •
Hvy Duty Rotator. Brand new/Sealed J 
Carton/with indicator. $69.95 prepaid 48 •
States. •

• 
•

SILICON DIODES— 1,000 P.I.V. @ 1.2 •
Amps — 30# each (100 for $25.00). J

•

RCA 6146 TUBES @ $3.25 each (Two or • 
more (g\ $2.75 each). J

572-B TUBES. Brand new. Factory G’tee — !
$13.95. J

BARRY IS TUBE HQ. FOR USA/WORLD . . . 
6,000 Types Stocked— Unused/ 1st Quality, Name 
Brands — Try us. (We buy and sell and Swap as Well) 1

Prices Subject To Change Without Notice

F BARRY ELECTRONICS DEPT. 0-12
I 512 BROADWAY, NEW YORK, N. Y. 10012 I
j WALKER 5-7000 (Area Code 212) j
! O Enclosed is money order or check and my order. Prices I 
I FOB, NYC. Shipment« over 20 lbs. will be shipped collect for I 
■ shipping charges. Less than 20 lbs. include sufficient postage. * 
j Any overage will be refunded. Fragile tubes shipped via Rail- I 
(way Express. Minimum order $5.00. '

□ Send 10c for new 96 page Greensheet 1968-1969 Catalog I
I ?19. Write for your copy. i
ï □ Send information................ .. .........................   !

L

Name... 
Company 
Address.. 
City..... State, Zip

QUADS
(SOLD ONLY DIRECT TO THE AMATEUR)

Title

FIBERGLASS SPREADERS. . . . . . . . . . . . . . . each $ 7.00
QUAD KITS from. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39.95
6 METER QUADS from. . . . . . . . . . . . . . . . . . . . . . . . . . . 23.95
COMPLETE QUADS from. . . . . . . . . . . . . . . . . . . . . . . . .49.95

Çkijtahe PRODUCTS

406 BON AIR , TEMPLE TERRACE, FLA. 33617
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ENJOY EASY, RESTFUL KEYING

wm Vibroplex
Sending becomes fun instead 
of work with the SEMI-

and thumb pieces. Five models

AUTOMATIC Vibroplex. It 
actually does all the arm
tiring nerve wrecking 
work for you. Adjustable 
to any desired speed. 
Standard models have pol
ished Chromium top parts 
and gray base. DeLuxe 
models also include Chro
mium Base and red finger 
to choose from, priced at 

$25.95 to the 24K Gold Plated Base “Presentation at $43.95.

VIBRO-KEYER
Works perfectly with any 
Electronic Transmitting 
Unit. Weighs 2% lbs., with 
a base 3V2" by W. Has Vi- 
broplex’g finely polished 
parts, red knob and finger,
and thumb pieces. Standard mod
el $20.95; DeLuxe model includes 
Chromium Plated Base at only 
$27.50.

Order today at your dealers or direct 

THE VIBROPLEX CO., INC. 
833 Broadway New York, N. Y. 10003

FREE 
Folder

THE «MINI-BALUN’1
Small — light — efficient — weather proofed — 
have your antenna radiate, not your feed line 
— use for dipoies, doublets, yagis, inverted 
"V" etc. — has ferrite core. Coax fitting — 
takes full legal power. 1 to 1 impedance ratio 
3 to 30 mcs. Now with built-in lightning ar
rester. NET PPD in U.S.A.—$9.00

BILADA MFG. CO.
P.O. Box 263 Manasquan, N.J. 08736

HANDBOOK!
• BEAM ANTENNA HANDBOOK by William Orr, W6SAI. 
New edition. Theory, design, construction and the in
stallation of rotary beam antennas/ SWR data! Multiband 
beams, 40 meter beams, 20 meter DX beamsl How to 
make your beam work! 200 pages. $3.95
• VHF HANDBOOK by Orr, W6SA1 and Johnson, W6QKI. 
First complete Handbook covering the VHF spectrum! Many 
VHF construction projects! Design and construction of VHF 
transmitters, receivers and antennas! Make your VHF sta
tion work! $3.75
• ELECTRONIC CONSTRUCTION HANDBOOK by Robert 
Lewis, W8MQU. All about design—construction—layout and 
testing of electronic equipment. Non-technical guide for 
kit-builders and your best key to better performance of 
your equipment! $2.95
• ALL ABOUT CUBICAL QUAD ANTENNAS by W6SAL 
Construction and tuning data. Multi-band Quads. Charts, 
drawings and photos for your Quad. Full complete data 
on home-made Quad antennas. The new X-Q Quad. $3.95

• S-9 SIGNALS by William Orr, W6SAI. Inexpensive 
DX antennas for your station! Multiband ground plane, $5 
beam antenna, 2 and 6 meter beams, Demi-Quad beam, 
and others! $1.00

• NOVICE & TECHNICIAN HANDBOOK by W6SAI and 
W6TNS. All about amateur radio in nontechnical language! 
How to learn the code. How to assemble your ham station. 
Transmitters! Receivers! DX! How to Get QSL cards. S2.95

• BETTER SHORTWAVE RECEPTION, by Wm. Orr, W6SAI. 
Your introduction to shortwave radio. How to hear DX. 
How to buy a receiver. Amateur radio. How to align your 
receiver. Antennas! QSLs. Getting your ham license. $3.25

At your radio dealer now!
Add 150 per order to the publisher:

RADIO PUBLICATIONS Inc., Wilton, Conn. 06897

low ends of 40 and 80 meters.” WA5PPZ
remarks that active VE1ATJ can supply Prince Edward 
Island for your WAVE. “Finally worked W6KG at 
home after QSOing Lloyd in eight African countries.” 
. -. - . - TG9RN specifies, “During; fall and winter 
1 will be on the air daily Monday to Saturday, 1900- 
2000 GMT, 21.305 or 28,600 kHz.”' ............. - Friend E.
Collins of ARRL Hq, calls attention to W6IZE’s offer
ing uf DX Awards hog for Amateurs and a
fresh publication that could aid rertificutions searchers 
- -------  _ “Things are looking up tor 100-meter UX 
this season,” opines W6GEN after working W0VX0/KV4 
an tup Band. “I’m arranging >keds with VKs oKO 
9GN and ZL3RB and will lie using my XE0GEN call 
for the next few mouths.” "Had a visit
from G2UF, recently a guest at WILFS.” reports 
VVA1FHU whose vertical continues to get out like an 
all-band omnidirectional beam . _ . _ . „ "Hope to lay 
into 40- and »0-meter DX again after moving to Flint,” 
threatens WA8PVN/8. "WB4GTI is right-DX is just 
too easy on 20. 15 and 10.” WA9UES notes
heavy c.w. activity by VP1GB <m 7 and 14 MHz. 
------------- Check with YN1CRN for details on a sheep
skin awarded for QSOs with various isicuruguan call 
areas------------------ VE3HJ relieves VESEfLC at the Lung
Skip editorial helm for Cunadiun DX Association 
...._____ Ws 4BYB 4KO, WB4RMV and WA4DDG 
now assist Florida DX Club DX Report editor W4BRB 
as activity analysts for 40. 20, 15 and 10 meters re
spectively . . „ , _ Northern California DX Club 
bulletin station W6TI transmits DX news uu 14.002 kHz. 
at 1800 GMT. Sundays, and 0200, Mondays. NCDXCs 
worthy California Award has been raptured by 126 
DXers m more than fifty countries. Current custodian 
W6GPB also hunts tor old 199s, 201As, 43-plate con
densers. etc. Rebuilding, Joe? W4BPD/?,
after pep rallies such as that scheduled by NCDXC at 
Fresno on the 2<>th-27th uf next month, may head for 
delicious DX boondocks by February. ]
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HI-POWER 1-3 Kw. output. Freq: 2-30 MHz; 10 
channel xtal or 11 channel MO. Collins Autotune, 
c.w. phone SSK and fascimile. Uses two 4-1000As 
in final. Balanced output Z: 70-600 ohms. All tubes 
are supplied but are not warranteed. $2200.00.

APX-6 Transponder is back!! Popular set converts to 
xmtr-rcvr. Unit in 1215-1300 Me. band. Uses cavity osc. 
and 2C42 as xmtr., 2C46 as local osc. I.F. freq.: 60 
Me. Size: 13" x 13" x 10". Approx, wt: 35 lbs. Used, 
in exc. cond. Less tubes, $31.95.

FACSIMILE RECORDER, RD 92. Rotary drum, std. 60 
rpm. Contrast adj. from 10 db. to 20 db. Uses direct 
stylus on specially-treated paper. Copy size is 12" 
x 1834". Overall size: 14'/?" x 20" k Operates 
on I17V/60 cy., 150 W. Net wt., 75 lbs. Used, ex. 
cond. with package of 250 sheets of specially treated 
paper. $275.00.

Teletype Trans-Dis. for perf. tape, TT57/FG, used, 
ex. cond. $32.50.

F.M. Perm, magnet voice-coil-driven capacitor, split 
stator 35 mmf/sect. voice coil 8 ohms Z. lo-loss 
ceramic. Size 2Va" »d« x 2" d. $3.75.

Dual-Range Butterfly Osc. assembly. 
Tunes 50-110 Me. and 110-500 Me. in 
2 ranges. With 7 pin-wired socket for 
9002 tube (not supplied.) $9.95.

B, RAPIO* 
* SHOP,.»,.
-138 WATER STREET, SO. NORWALK, CONN.
■--------- TEL: 203-866-3557 ------------------

Listen for the hundreds of 
LK-2000 linears now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 
technical and instruction 
manual.

LINEAR 
AMPLIFIER 
For SSB, CW, RTTY 
Maximun legal input 
Full loading 8O-1OM 

Rugged Eimac 3-1OOOZ 
Dependable operation 
Easy to load and tune 
No flat topping with ALC 
Distinguished console

Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 

Price.... $795°° 
READY TO OPERATE !

BTI AMATEUR DIVISION

Hafstrom Technical Products
4616 Santa Fe,San Diego, Ca« 92109

EXCLUSIVE 66 FOOT MOR-GAIN 75 THRU 10 METER DIPOLE 
NO TRAPS-NO COILS-NO STUBS - NO CAPACITORS 

Fully Air Tested — Thousands Already in Use 4'»
MULTIBAND SECTIONS FULLY GUARANTEED US PAT #3,229,298

40% Copper Clad wire—Under three lbs. Air Weight—Rated for full legal power—AM/CW or SSB—Coaxial or Balanced 50-75 
ohm feed—VSWR under 1.5 to 1 at most heights—Rust resistant hardware—Drop-proof insulators. Completely assembled, 
ready to put up. Mode! 75/40 Amateur Net $26.00. Terrific Performance—No coils or traps to break down or change under
weather conditions—Fully Guaranteed. MODEL SB20 “SHORTY” 

NEW SUPER HEAVY DUTY DIPOLES 66' LONG. RATED 
4KW PEP-2000 POUND BREAKING STRENGTH-DELR1N 
CENTER & CERAMIC END INSULATORS-OUT PERFORM 
FULL SIZE DIPOLES:
75M0 SHD $33.00; 75-20 SHD $38.00; 75-10 SHD $48.00

10 & 20 METER TRAP BEAM—$79.95.

MODEL 
MODEL 
MODEL 
MODEL 
MODEL

75-15 NOVICE....$30.00
40/20...
80/40CW 
75-10....
75-20....

.520.00 

.$28.00 
$37.00 
$33.00

66
36
69
66
66

FEET 
FEET 
FEET 
FEET 
FEET

LONG 
LONG 
LONG 
LONG 
LONG

ORDER DIRECT OR WRITE FOR A A D A I KI p-°- Box 6006 OR THRU YOUR FAVORITE
FULL INFORMATION /VlVZ IX-VJM I IX Alexandria, Virginia 22306 DISTRIBUTOR

Phone: 703-481-0055

aim your beam with deadly accurate

BEnm HEHDinGS $3.95
custom computed for your exact QTH

•Azimuthal bearings covering all callsign areas.

•Distance to target in choice of miles or km.
•Return bearings-tell QSO’s their best heading.
•Callsign prefix & time difference.

•Surface postpaid. Airmail inch cost 3 oz.
•If lat. & long, not given add 50c location fee.

niontgomery Geodetic 
Services

Box 5707 Bethesda, Md. 20014

NEW!-VACUUM COAX RELAY
(Nothing Else like this under $250)

★ Silent—Fast—Long Life
★ Ends Antenna Relay Clatter 
REPLACE your present NOISY 
Relay with this silent, long-life 
relay (contacts in vacuum—life 
over ONE MILLION operations.) 
FAST OPERATING—under 10ms 
LOW VSWR—under 1.1 at 30mc

POWER CARRYING RATING @ 30mc @ Unity VSWR: 
★ MODEL 23—3KW, operates on 26.5 VDC

30ma......... ................. ......................................$ 33.00
★ MODEL 25—5KW, operates on 26.5 VDC @ 

1200 ma........... ........................ .. .$100.00
DC POWER SUPPLY 35 VDC @ 1 amo.—$14.50

Order Direct from us .... Data Sheet free.
ORGANS & ELECTRONICS

.0

n;
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THESE OM’S
HAVE RECENTLY 
SWITCHED TO A

NEW!
SOLI» STATE KITS

WAIIOE 
WB2ZJW 
WB2CKB 
WB2RXO 
W3SD 
W3OBD
W4FQX 
WA4BYV 
K5NCW 
W5FGO

KH6AGA 
W6SUN 
W7RDO 
W7EG 
W8FLA 
WA8ZEY
WA9SRZ 
WA9UMU 
WA0IUF
K0UJJ

. notice their improvement 
in intelligibility 

and added punch?
v Shure Brothers, Inc.,
B 222 Hartrey Avenue, Evanston, III.

BB

Plan 
Plan

SMART—BUY AND SAVE ON THE PLAN 
THAT FITS YOUR POCKETBOOK

1—Best terms—no finance charges—no trades! 
2—Best Cash Price—No Trades!

“Don’t Delay—Write Today”
Drake-HaHicrafters-Hammarlund-Johnson

$ - 4» -

FOR ANY . - A 
TRANSMITTER “ **

COMPRESSOR-PREAMP
MODEL ACP-1 KIT.................. $18.50
30 db compression range ■ Low-noise 
FET input stage ■ 5-transistor and 1- 
diode circuit ■ Adjustable input and 
output levels ■ Printed circuit construc
tion with easy-to-follow instructions ■ 3- 
way jacks for PTT operation ■ Easily 
installed in mike line

Other Kits
Audio Amplifiers ■ Power Supplies ■ Test 
Equipment ■ Treasure Locators a and 
many others
FREE Data sheets with circuit description, diagram, 
and specifications for all kits.

CEi
Natoral-SBE-Swan, etc, 

WILLARD S. WILSON, INC.

CARINGELLA ELECTRONICS, Inc.
P.O. Box 327 ■ Upland. California 91786 
Phone 714-985-1540

405 Delaware Ave., Wilmington, Delaware 19801 
Est. 1920 Willard-W3DQ Tel. 302-654-5344

can give you personal service on 
helping you select better gear per 
dollar for your operating pleasure. 
OverJOyears’experience. Big trades, 
easy terms. Used bargains.
VAN SICKLE RADIO SUPPLY CO.

Gene Van Sickle, W9KJF Owner 
4131 N, Keystone Ave.
On the northeast side of 

Indianapolis, Indiana 46205

. . . THE BEST
6 METER

CONVERTER
Model 407

A GREAT NEW
TV LAMP CLOCK

that takes the Guesswork
out of Time Telling!

Walnut 
Plastic 
Case

At Your Dealer, or 
DIRECT FROM

#765

14”

Made in U.S.A. 
Comforting nightlight 
for bedroom and nurs
ery. H4", W7", D3%". 
One Year Guarantee. 
110V, 60cy. QST 128

TYMETER ELECTRONICS

PENNWOOD NUMECHRON CO.
7249 FRANKSTOWN AVE. t PITTSBURGH, PA. 15208

50-52 MHz in. 28-30 MHz out
or 52-54 MHz with a second crystal.

A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it’s the best. The reason is simple — we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever. Still not con
vinced? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic.
Can’t wait? Then send us a postal money order 
for $34.95 and we’ll rush the 407 out to you. 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz isome at 
higher prices) as listed in our catalog. New York 
Citv and Sales residents add local sales tax.

VANGUARD LABS
Dept. S-12, 196-23 Jamaica Ave., Hollis, N.Y. 11423
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INTRODUCING... TRISTAO’S 
new, low cost motor 
drive unit for crank-up towers.

Here’s a deluxe motor 
unit that’s a work and 
money saver. De
signed for rugged use 
and long life, TRIS
TAO’S new MU-33 fits 
most crank-up towers 
made today. And it 
takes just minutes to t 
install. The MU-33 fea-| 
tures a 1/3 hp totally « 
enclosed and weather 
proof motor, a preci
sion 30-1 sealed gear 
box, sealed ball bear
ings, reversing switch 
and NAG cord. For 
hams who need the 
unit without the mo
tor, belt and switch, 
it’s available as MU- 
31.
For more information 
. Call or write:

RISTAO TOWER CO.
P. O. Box 115, Hanford, California 93230

RADIO TELETYPE EQUIPMENT
Teletype Models 33, 32, 29, 28 ASR, 28 KSR, 28 
LPR, 28 LARP, 28 LXD, 28 LBXD1, 14, 15, 19, Page 
Printers. Perforators, Reperforators, Trans-Dist. 
polar relays, tape winders, cabinets. Collins Re
ceivers. 51J-3, 51.M. R-388, R-390A, R-220. 
SP600JX, Frequency Shift Converters. D.C. Power 
Supplies. ILLTRONICS-IIOfF.tRD CO.
Box 19, Boston, Mass. 02101 Tel: 617-712-0018

THE “HI-Q-BALUN”
USE FOR DIPOLES; DOUBLETS, INVERTED V, 

FULL LEGAL POWER 3—30 MC.
BUILT-IN LIGHTNING ARRESTER

the.
radio. „

communication 
handbook

IM
PROTECTS EXPENSIVE EQUIPMENT 

PROVES RECEPTION—NO COAX PICKUP 
SMALL—LIGHT—WEATHERPROOFED
PRECISION MACHINED PVC PLASTIC 

COAX FITTING.
PUT THE POWER WHERE IT BELONGS: 

IN THE ANTENNA
(NET S8.95 PPD IN U.S.A.) 

VANGUARD ENGINEERING
P.O. Box 513 BRIELLE, NEW JERSEY 08730

I TO I 
IMPEDANCE 

RATIO

A brand new edition of this famous 
handbook now available tn the U.S.A« 
Enlarged over 50% to cover virtual!/ 
every aspect of amateur radio. No 
ham can afford to be without it.

832 pages Hardbound -i, 
postpaid in U.S. and Canada I h/O

RSGB is the British equivalent of ARRL 
and is well known for its many excel
lent amateur radio publications—most 
are available from us.

FREE Catalog
OF THE WORLD'S FINEST 

ELECTRONIC GOV'T

RADIO SOCIETY of GREAT BRITAIN
To order the Amateur Radio Hand
book and for information on other 
RSGB publications write today to;

BOOK DIVISION 
comtec 
BOX 592 

AMHERST, N. H. 03048 
dealer inquiries invited

SURPLUS BARGAINS

Now
And

BIGGER
BETTER

Than Ever!
MAIL COUPON NOW----------- 1

j NAME: ----------- -------- —------------------------------------

I ADDRESS:-------------------------------- —-----------------------
I
j CITY:  STATE:ZIP:-----------

FAIR RADIO SALES
Dept. QST • P. O. Box 1105 . LIMA, OHIO 45802
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I^ÍHunIerTFI

WAT T M E T E R

ONLY

$34 95
Remote Coupling (no clumsy R.F. 

cabling!)
Impedance: 52 ohms
Power Capability: Full 2000 watts
Frequency: 10 thru 80
Power Loss: Negligible
Size of Coupler: 2%" x 2%" x 314"

And. Now ...

Factory built and tested 

Only $499.95 including tubes

Freight paid anywhere in 

continental USA

! ! I

You Can't Beat It!

P.O.

BANDIT 2000C
• Full 2000 Watts PEP Al! Bands
• Built-in Direct-Reading Wattmeter
• Kit Form . . .

$290.00 F.O.B. DES MOINES

KIT FORM

TUBES FURNISHED FOR $60 A PAIR 
IF ORDERED WITH KIT

Jiunter Sales, âne.
Box 1128, Des Moines, Iowa 50311

EXCELLENT SELECTION —AT EXTREMELY 
LOW PRICES —48 HOUR DELIVERY

Thousands of frequencies in stock. Types in
clude HC6/U, HC18/U, FT-241. FT-243, 
FT-171, etc.

SEND 100 for catalog with oscillator cir
cuits. Refunded on first ordet.

2400C Crystal Drive, Ft. Myers, Fla. 33901

HAM’S 
CARIBBEAN RETREAT! 
Go foreign Antigua, W.l.

Hotel Beachcomber 
73, Bill Wyer, VP2AZ/Ex-VE3BP, 

G2ZB-DXCC 
Box 10, Antigua, W.L 

Caribbean DXpedition Headquarter*

$2.50 USA

$3.00 Elsewhere

TIRED OF QRM?
What with inexpensive transistors and other com
ponents available, you could put together a simple 
VHF converter and transmitter in very little time, 
using information from The Radio Amateur’s 
VHF Manual.

In just a few evenings, you could be enjoying 
QRM-free QSOs in the World Above 50 MC.

The American Radio Relay League,
NEWINGTON, CONNECTICUT 06111
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IMPROVE YOUR ANTENNA EFFICIENCY
ONLY USE A W2AU BALUN only

$12.95 WITH BUILT-IN SEALED TYPE LIGHTNING ARRESTER $12.95
AMAT. NET HANDLES FULL LEGAL POWER AMAT. NET

A 4 PURPOSE BALUN LETS yoUR ANTENNA OO THE RADIATING, NOT YOUR COAX A 4 PURPOSE BALUN

THE BALUN THAT HAS BEEN PROVEN AND AC
CEPTED. NOW BEING USED BY THE U.S. NAVY, 
COAST GUARD, AIR FORCE, ARMY, FCC, CIA, RCA, 
NBC, FAA AND CANADIAN DEFENSE DEPT. AND BY 
THOUSANDS OF HAMS IN THE USA AND THROUGH
OUT THE WORLD. —ANOTHER FIRST—

H We developed the original 4
। Purpose Balun. NOW WE " iKI r bring you the ultimate— 

„ '¡KElr Meets military specs—Need 
■ - we say more! Our 1:1 model 
■ - adapts to all coax fed antennas 

- ■ / such as dipoles, inverted Vees, • mH Yagis, Quads and Multi-bands.
Our 4:1 model adapts to Fold- 

iMH ed Dipoles and Windoms an- 
tennas.

Backed by SO years of electronic knowhow 
Baluns "that don't break down" when instructions are 
adhered to.
Available at all leading dealers. If not, order direct. 

IT’S WHAT’S INSIDE THAT COUNTS

W2AU BALUN LETS ENTIRE 
ANTENNA RADIATE!

ANTENNA PATTERN i/.TFHCB.rr BALUN ~

$ FOR $ 
YOUR BEST 
BALUN BUY

STOP WASTI NG YOUR SIGNAL! 
REMEMBER, YOUR ANTENNA 
IS THE MOST IMPORTANT 
PIECE OF GEAR YOU OWN.

1. Built-in lightning arrester

2. No Center insulator needed
3. Hang-up hook, perfect for 

inverted Vees
4. Broad banded—2.8 to 40 MC. 

Takes legal power limit. Two 
models;
1:1-50 ohm coax to 50 ohm- 
balanced antenna;
4:1-75 ohm coax to 300 ohm- 
balanced antenna or folded 
dipole.
A Must for inverted Vees, 
doublets, multi-band anten
na quads, Yagis etc.

HELPS TVI PROBLEMS 
IMPROVES F/B RATIO 
BY REDUCING LINE PICKUP

UNADILLA RADIATION PRODUCTS, Mfrs, of Baluns & Quads, Unadilla, New York 13849

V FOR: CALL.

ZIP.

Welcome Çift
FROM: _________ _______________________ -

GIFT membership and QST
PLEASE START / CONTINUE WITH THE....................... ...... ........ ISSUE.
PLEASE START / CONTINUE MY MEMBERSHIP WITH THE

ENCLOSED IS $. FOR YEARS

ISSUE.
QST and League membership in the U.S., Possessions and Canada $6.50, Elsewhere $7.00

FAMILY MEMBERSHIP—ONE QST TO THE FAMILY— 
$1.00 PER ADDITIONAL MEMBER

PLEASE SEND CARD □ OR CERTIFICATE □
g □ PLEASE SEND ABOVE TO ME IN PLAIN ENVELOPE BEFORE DEC. 25
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HERE’S ORR $15.00 
REPLACEMENT

FOR YOUR

“HUNDRED DOLLAR
KEYER”

& INTEGRATED CIRCUITRY
☆ Completely Wired and Guaranteed
☆ Small Size
☆ Linear Speed Control: 5-50 WPM
☆ Self Completing
☆ Low Power Consumption: 3 volts at 

50 ma.
• A" Ideal for Fixed as well as Portable 

Use

☆ Cost: $15.00 Postpaid 
First Class World Wide.

WRITE:
I D1GI-KEY
I P.O. BOX 27146
I MINNEAPOLIS
| MINN. 55427 mm

A Holiday Tip To The XYL . . .

pour
Obnstmas Ham!
WITH A CUSTOM HAND-FINISHED 
WOOD AND PLASTIC PLAQUE.

literature HARRY WAYNE • W8RYH • 29499 McDONNELL CT. • SOUTHFIELD, MICH • 48075

D-300 
$12.95 

CASE: wall or desk 22 
ga. steel 8"x8"x234" 

MOTOR: 110-voIt, 
60 cycle.

Other models available

FARMERIE WORLD TIME-ZONE 
TWENTY-FOUR CLOCKS IN 

TIME ANYWHERE 
AT A GLANCE!

CLOCK.
ONE

When the clock is accurately set to the cor
rect time in a local time zone, the correct 
time is automatically shown in each of the 
other 23 zones.

Shipped PPD U.S.A.

THE FARMERIE CORPORATION

W-1OO 
$29.00 

CASE: 17" dia. 
15" face 

Conventional 24 hr. face 
Available, write for lit.

J* ’I

«■114 Spencer Lane Glenshaw, Penna. 15116|
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LET DOW-KEY HELP SOLVE YOUR ANTENNA
SWITCHING PROBLEMS...

SP6T 
MANUAL 
78-0604

SP6T 
REMOTE 115V ac 
71-260401

SERIES 78 The series 78 coaxial switches are manually operated with true coaxiaf switching members (not wafer 
switches). They are offered in 2, 3, 4 & 6 position (illustrated) types, plus a transfer or crossover and DPDT. The 
useful frequency range is 0-1 Ghz except 500 Mhz using UHF connectors. The unused positions are open circuited 
or non-shorting. Also available with other type connectors such as N, BNC, TNG or C.
SERIES 60 The series 60 are remote operated, of rugged construction and designed for low-level to 1 KW use. 
The unit illustrated is equipped with a special high isolation connector (“G” type) at the normally closed or re
ceive position. This “G” connector increases the isolation to greater than -100db at frequencies up to 500 Mhz, 
although it reduces the power rating through this connector to 20 watts. This is also available with other type con
nectors such as BNC, N, TNC„ C or solder terminals.
SERIES 71 High power 6 position switches commonly used for switching antennas, transmitters or receivers 
at frequencies up to 500 Mhz. The unit is weatherproof and can be mast mounted. The illustrated unit has the 
unused input shorted to ground. It is also available with a wide range of connectors, different coil voltages and 
non-shorting contacts or resistor terminations. Each of the six inputs has its own actuating coil for alternate or 
simultaneous switching.

ORDERING INFORMATION:
Contact your local electronics distributor or Dow-Key COMPANY sales representative, or write direct to the factory.

2260 INDUSTRIAL LANE • BROOMFIELD, COLORADO 80020
TELEPHONE AREA CODE 303/466-7303 P. O. BOX 348

EASY TO LEARN CODE
It is easy and pleasant to learn or increase 
speed the modern way — with an Instructo- 
graph Gode Teacher. Excellent for the 
beginner or advanced student. A quick, 
practical and dependable method. Available 
tapes from beginner*« alphabet to typical 
messages on all subjects. Speed range 5 to 4-0 
VVPM. Always ready. No QRKI. Boats 
having someone send to you.

ENDORSED BY THOUSANDS!
The Lnstructugraph Gode Teacher liter
ally takes the place of an operator-instructor 
utid enables anyone to learn and master code 
without further assistance. Thousands of sue- 
useful operators have “acquired the code” with the Instructograph 
System. Write today for full particulars and convenient rental plans

»••••••••••••••••••••••<
HATRY ELECTRONICS
500 Ledyard St., Hartford, Conn. 06114 

(1 Block East of Wethersfield Ave. off 
Airport Rd., Rte 6)

See CORKY, W1KXM or 
WARD, W1WRQ

ANTENNA STUFF
INSTRUCTOGRAPH COMPANY

5071-Q BROADWAY, CHICAGO, ILL. 60640 
4700-Q. Crenshaw Blvd., Los Angeles, Calif. 90043

:

CONVENTION 69
ARRL NATIONAL
DES MOINES, IOWA

JUNE 20, 21, 22
P.O. Box 1051, 50311

ttffrrttffffnftt

:

"HOW TO MAKE MONEY
IN

Mobile Radio Maintenance’’
AUTHORITATIVE GUIDEBOOK

ABOUT THE BOOM IN TWO-WAY MO Bl LE ■ RAD 10 ■
GIVES FACTS. FIGURES. PAY RATES. CDEE

WRITE TODAY! FKCK
LAMPKIN LABORATORIES, INC. Mfg. Div. BRADENTON, FLA.

In 100 foot ro'ls only
450 ohm open wire. Per 100 feet........................... $4.62
300 ohm open wire. Per 100 feet............  4.29
Standoff-Mast or Screw-In ..............  19

In 100 ft. interconnected coils
18 Copperweld. Per 100 feet..................  $ 1.09
14 Copperweld. Per 100 feet..................................... 2.74
12 Copperweld. Per 100 feet .................    3.79
14 Copper-Solid. Per 100 feet .. ......................  3.95
12 Copper-Solid. Per 100 feet......................  5.26
Times T4-50 L/Loss 8U. Per foot .......................................18
Times T5-50 L/Loss 58U. Per foot ................  10
Times Solid Sheath Alumafoam in stock
Kits with connectors 50/100 ft
Glass Line-guy wire. Per 100 feet 500 lbs Test 3.52
Glass Line-guy wire. Per 100 feet 1000 lbs Test 5.27
Hy-Gain Balun. Each ........................................  14.95
W2AU Balun. Each ...................................  12.95
Blitz Bugs. Each ...................................   4.95

(Canadian Amateurs Send U.S. Funds Only) 
F.o.b. Hartford

Please Include Postage

CONNECTICUT’S OLDEST HAM STORE

»••••••••••••••••••••••<
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THE MACO QUAD
"The Quad That Will Stay 

Up In The Air"

FOR 10-15-20 METERS

A FEW FEATURES
• Low SWR

• No Spiders

• No Loading Coils

• One Feedline

COMPLETE WITH ALL 
HARDWARE!

SEE IT AT

n.
h

stellar® ndustries~ 
DIV. OF STELLAR I. Inc.

SALES AND SERVICE

fl

10 GRAHAM ROAD WEST 
ITHACA. N.Y. 14850 

TELEPHONE: AREA CODE 607 273-9333 
WRITE DEPARTMENT Q FOR SPECS

THIS TRANSFORMER IN THIS CIRCUIT

FOR YOUR RECEIVER

ORDER TODAY 
$18.00 POSTPAID 

OR WRITS FOR MORS 
INFORMATION

^lÜ^IVE YOU 
A PORTABLE SUPPLY 
.hää^iA

| —j—»Q 

800-1200 V.D.C. 
FOR YOUR TRANSMITTER

IK.

130 V.0.C. FORBIAS

7902 E. 11th ST. • TULSA, OKLA. 74112
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YOUR SERVICE AND 
QUALITY LEADER

INTEGRATED CIRCUITS

m NEON LIGHT of NIXIE TUBE DRIVERS. 
1—। An NPN, TO-18, SI Transistor with a

Vcro of 120 3/$1.00

MOUNTING HDWE KITS
These kits are used to mount our SCR’s, 
zeners, & rectifiers etc.
6 x 32 stud (3 -4- 12 amp rect., 

7 amp SCR) .6 sets/Sl.OO
U x 28 stud (20 4- 40 amp rect., 

20 amp SCR) ... .4 sets/$1.00

TRIACS
TO-66 

5 AMPS

1 AMP Rectifiers 
Epoxy or Con

trolled Avalanche

PRV______
100 I .90

_ 200 I 1.40
300 I 1.75 

_ 400 ! 2.25
I 500 1 2.60

PRV 1 AMP
100 1 .07
200 1 .09
400 j .12
600 j .18
800 1 .22

1000 i .35

UNIJUNCTIONS
Similar to 2N241S Rbb of 5-7, stand off 
ratio of .6 and Ip of 12, with data sheet 

$1.50 
ZENERS

1 Watt 6.8-68V $.40
10 Watt 6-200V $.75
N-CHANNEL PLASTIC TO-18 FET’S. 
Low noise, low leakage, gate cur
rent, gain to 9000ii mhos. $1.00 

f~i CADMIUM SELENIDE PHOTO CON- 
LJ DUCTIVE CELLS. Dark resistance of 
500 meghoms, Sensitivity of 1-4.99 /ra/ft 
candle with data sheet $1.00
I—| 500 HFe PLASTIC TRANSISTORS 
L-1 (NPN) 70-18, SI unit sun to 2N3565.

4/$1.00
LINEAR CIRCUITS

FM IF AMPLIFIERS ............................... $ .90
702C WIDE BAND DC AMPL.............. $3.50 
709C OPERATIONAL AMP....................$4.00 
7IOC HI SPEED DIFF.

COMPARATOR $4.00
711C DUAL COMPARATOR .............. $4.00

9030 8 BIT MEMORIES................$4.95

DIGITAL RTL CIRCUITS
2-914 QUAD 2 INPUT GATE .... $1.25
900 BUFFER ................................................ $1.25
925 DUAL 2 INPUT GATE EXPANDER $1.25
923 JK FLIP FLOP ................................ $1.25
2-923 DUAL JK FLIP FLOPS............... $1.50

n AVALANCHE MODE TRANSISTORS, 
1—1 used for TRIGGERING SCR’s & TRIACS 
with diagrams. 3/$1.00

Send For Our Latest 
Catalog Featuring 
Transistors and Rec
tifiers $.20 if no 
order enclosed.
POST OFFICE 
BOX 74A 
SOMERVILLE, 
MASS. 02143 
Telephone 

(617)547-4005

Si I Icon Power R ectifiers
PRV 3A 12A 40A
100 .09 .30 .75
200 .16 .50 1.25
400 .20 .70 1.50
600 .30 1.00 1.80
800 .40 1.25

1O0O .55 1.50

Silicon Control Rectifiers 
TO-66 pack Studs

PRV 1 3A 7A 20A 70A
50 1 .35 .45 .70

100 1 .50 .65 1.00 4.00
200 1 .70 .95 1.30 8.00
300 1 .90 1.25 1.70
400 1 1.20 1.60 2.10 12.00
500 1 1.50 2.00 2.50
600 1 1.80 2.40 3.00 16.00
700 1 2.20 2.80 5.00

Terms: FOB Cambridge, Mass. Send 
check or Money Order. Rated com
panies 30 days net. Include Post
age, Average Wt. per package Vs lb. 
No COD’S. Minimum Order
$3.00

Natch!
I would like to become a member of ARRL and help support its many 

services to amateurs and amateur radio. Here's my $6.50 (in the U. S. 

and Canada, $7.00 elsewhere). Sign me up for a year's membership and 

twelve big issues of QST!

My name......................................................................... Call.......................

Street...............................................................................................................

City.....................................................................State.................Zip............
(Please see the other side of this page for a list af available League publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
QS 12-68
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ATTENTION HAMS!
Protect Your Car & Contents

' SrNSITRONICS

STOP CAR THEFT

NEW SOLID STATE DEVICE

electrical system for triggering. Solid state circuit senses

SCS Associates

ONLY $14.95
New Jersey Residents include 3% tax

with
AUTOLARM

SINGLE WIRE INSTALLATION
Connects only to horn relay. Uses auto's own
disturbance caused by turn-on of dome light, trunk light, ignition switch, etc.

PULSATING HORN ALARM
When AUTOLARM is triggered by unauthorized entry, or short circuits due to fire, horn will sound with 
pulsating blasts until turned off with hidden switch.

DELAYED ALARM CIRCUIT
Built-in delay (about 5 seconds) enables owners to enter 
vehicle and turn off alarm before it sounds.

FULLY GUARANTEED
by manufacturer-SENSITRONICS CORPORATION P. 0. Box 584

.Saddle Brook, NJ. 07662

X/ would like the following League publications shipped to me postpaid. I am 
9 enclosing payment of $------------- —. (These prices apply only to the USA.)

Ship to this address:

NAME.........................................................................................CALL................................

STREET .................................................................................................................................

CITY.......................................................... STATE.................................ZIP......................

□
 ARRL HANDBOOK $4.00

The standard comprehensive manual of ama
teur radiocommunication

□
 UNDERSTANDING AMATEUR RADIO $2.50

Written for the beginner—theory and how-to- 
build it.

□
 VHF MANUAL $2.50

A new and thorough treatment of the amateur 
v.h.f. field

□
 LICENSE MANUAL $1.00

Complete text of amateur regs, plus Q&A for
amateur exams

□
 HOW TO BECOME A RADIO AMATEUR $1.00 

All about amateur radio and how to get
started

□
 A COURSE IN RADIO FUNDAMENTALS $1.00 

Use this in conjunction with the Handbook

□
 ANTENNA BOOK $2.50

Theory and construction of antennas

□
 SINGLE SIDEBAND FOR THE RADIO AMATEUR

The best s.s.b. articles from GST $2.50

□
 THE MOBILE MANUAL $2.50

The best mobile articles from GST

□
 HINTS AND KINKS $1.00

300 practical ideas for your hamshack

□
 OPERATING MANUAL $1.00

The techniques of operating your amateur
station—DXing, ragchewing, traffic, emer
gencies, etc.

.Please see th* other side of this page for an application tor membership in ARRL and 12 issues of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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Give “him” or “her 
THE ALL-SEASON GREATEST VALUES EVER OFFERED

INCOMPARABLE

EAMS

BETTER READABILITY

Send 
For 

brochure

Also: Rotator-Selsyn-Indicator 
Systems, Inverted-V-Kits, 

Baluns,” Towers, “Bertha" Masts, 
12-Conductor Control Cable 
and Co-ax. Send for PL69,

*%AUTRX 19.95 AUTS 79.50 
F Preferred by better operators 

ELECTROPHYSICS CORP. 
898 W. 18th St., Costa Mesa, Calif.

The design, craftsmanship and 
technical excellence of Telrex —

“Beamed-Power” 
“Balanced-Pattern” Rotaries

have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 
try’ and endless experimentation.

s"'' Communication
/COMMUNICATION ■ Engineering
( SYSTEMS Laboratories
\«E1921 fjtjf f _ __ __________

------------------ ASBURY PARK, NEW JERSEY 07712, U.S.A.

SURPLUS EQUIPMENT WANTED TO BUY BY 
THE FASTEST GUN IN THE EAST

BNo horsing around, we pay fast ... in 24 
hours . . . and we pay more. We’ll swap or 
trade new equipment too ... We quote fast 
too. We also pay for shipping, insurance, etc. 
You call fast, now, collect, for fast quote.SPACE ELECTRONICS 

di*. of MILITARY ELECTRONICS CORP.
11 Summit Ave., East Paterson, NJ. 07407 (201) 791-5050

PLAN AHEaD/1
Get All The Supplies 
You Will Need For The 
Operating Season

Record keeping can often be tedious. But not with the 
ARRL Log Book. Fully ruled with legible headings it helps 
make compliance with FCC rules a pleasure. Per 
book.....................................   50*
Mobile and portable operational needs are met by the • 
pocket-size log book, the Minilog. Designed for ut- A
most convenience and ease.......................  S (j*

First impressions are important. Whether you handle ten or £ 
a hundred messages you want to present the addressee with 
a neat Looking radiogram . . . and you can do this bv Ctt ® 
using the official radiogram form. 70 blanks per pad. <5H

If you like to correspond with fellow hams you will find the • 
AÉRL membership stationery ideal. Adds that ^4 0
final touch to your letter. LOO sheets............................... »HU

• and they are available 
• postpaid from . . .

The American Radio Relay League
NEWINGTON, CONN. 06111
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YOUR TAPE RECORDER IS READY TO TEACH CODE!
That’s right! Your tape recorder is ready to help your code study. 
The CODEMASTER tapes give you professional instruction via your own 
tape machine. Now generated by digital computer, the CODEMASTER 
tapes are unsurpassed for timing accuracy. Whether you're just start- 
ing, going for your Amateur Extra, or somewhere in between, the 
CODEMASTER tapes are your best code-learning buy! Find your CODE- ' 
MASTER tape below!

CM-1: For the beginner. A com
plete course of instruction is on 
the tape. Practice material at 
5, 7, 9 WPM. Prepares you for 
Novice exam. Includes code groups 
and punctuation.

CM-P/i: An intermediate tape, es
pecially for General Class exam 

>k, study. No instruction; just prac- 
' * tice. Vs hr 11 WPM; 1 hr 14 WPM: 

v, hr at 17 WPM. Includes coded 
groups and straight text.

CM*2: For Extra-Class license 
study. Mostly straight text; some 
code groups. 1 hour at 20 WPM; 

hour each at 25 and 30 WPM.
For real QRQ, play this tape at 
twice speed!

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (334 IPS) and 3%-inch reel (Ift IPS). 
Will play on any but full-track machine. SPECIFY both type and size of tape you want. Any tape. $5.95 postpaid USA 
4th class. Any two tapes, $11.00; all three, $15.00 PPD. Immediate delivery. CODEMASTER tapes are made only by 
Pickering Radio Company, P. O. Box 29, Portsmouth, R. I. 02871. Satisfaction guaranteed. Dealers: inquire.

LRL-66 ANTENNA 66' LONG. 80 THRU TOM Power rating 2 Kw. P.E.P. or over on 80, 40,1 5
On 20 and 10 I Kw. P.E.P. Transmitter input

[SiTOttWj
6

PRICE 
S30.ÛÛ 

ia Coal. 
USA, ppd.

2

3 4
OPERATES ON 5 BANDS AUTOMATICALLY 

1. Loading coils for 80 & 40M doublet operation 
2. Adjustable ends to set 80 meter resonance
3, 4. Decoupling stubs for 20 Ä- 10 meters

LATT1N RADIO LABORATORIES

S’
5 4 3

Box 44

lllllllin
6

5. Center insulator with female coax 2 
connector to take PL-259 plug

6« Fittings on insulators to tie on rope
• Owensboro, Kentucky 42301

ENGINEERING 

AMATEUR STATION and EQUIPMENT 
Design, Development, Construction 

for INDIVIDUALS and MANUFACTURERS
Carl N. Brooks, P.E. 
Consulting Engineer 

P.O. Box 4367B Inglewood, Calif. 90309

25KC MARKS!
1 o c a t e New Sub-Bands

Accurately! Four wires connect IC-3 Divider to your 100KC calibrator to 
give 25KC marks. Circuit board m" x Pi". Specify supply voltage — 
3-300, 10 ma. (Lowest is best.) Send for IC-3, $5.95, + 30<‘ postage.

PAXITRONIX INC. BOX 1038 (0 Boulder, Colo. 80302

WHERE?
Your YL, XYL or visitors 
ever wonder where the 
guy you are talking to 
is located?
With this big 30 x 40 inch, 
8 color, ARRL World 
Map, you can point right 
to the location - and at 
the same time, improve 
the appearance of your 
ham-shack.

$2.00
postpaid anywhere in the World

The American Radio Relay League
NEWINGTON, CONN. 06111

HINT —
Makes a great Christmas 
gift too!
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QUALITY MERCHANDISE — QUALITY SERVICE 
... SO WHY PAY MORE FOR THE BEST!

MERCHANDISE IN STOCK - PROMPT DELIVERY 
NATIONALLY ADVERTISED BRANDS, THE LATEST MODELS

INSTANT SHIPMENT on all cash orders of 
new equipment. TRIGGER ELECTRONICS 
has the most complete inventory of ama
teur radio equipment and accessories in 
stock, for your convenience. Shipment is 
usually made the same day your order is 
received!

•

TRADE-INS: We allow much more on trade. 
(Clean recent vintage equipment.)

•

$5.00 DOWN STARTS ANY BUDGET TIME 
PAYMENT! Order your goodies from this 
ad!

MIDWEST BANK CHARGE CARDS HONORED

X another N 
' important > 

TRIGGER service:
WE BUY USED HAM 

GEAR FOR CA$H
PROMPT SERVICE...

< PROMPT CASH! /

TRIGGER ELECTRONICS An Exclusive Ham Store.

ALL PHONES: (AREA 312) 771-8616

STORE HOURS
(CENTRAL TIME)

WEEKDAYS.............................. 10:00 A.M. - 8:00 P.M.
SATURDAYS........................... 9:00 A.M. - 3:00 P.M.

TRIGGER ELECTRONICS is conveniently located near 
the west city limits of Chicago on the main street of 
North Avenue (State Route #64), 3 blocks west of 
Harlem Avenue (State Route #43). Just 10 miles 
due west of downtown Chicago, or 20 minutes 
southeast of O'Hare Airport. Plenty of free parking. 
Come in and browse. See the latest in ham gear 
attractively displayed.

CLEAN AS A WHISTLE UKE-NEW BARGAIN SPECIALS FOR DECEMBER
1795

ITRIGGER Attn: W9IVJ QST 1268

229
279

559

69
195

199 □ Send free catalog
SWAN 259 W/CAL NAME.

KITS
ADDRESS.

CITY. STATE

NC183D 
HRO500

50L-1 
DRAKE 
DRAKE 
DRAKE 
DRAKE 
DRAKE 
DRAKE 
DRAKE 
DRAKE 
DRAKE

90
329

$199 
299 
199

329
199
139

HEATH 
HEATH 
HEATH 
HEAfh 
HEATH 
HEATH 
HEAIH 
•36300

R9. 
RHA 
T9X

SB90Î : 
RANGER

$299
, 3995BE 59........... 

SB? LA LINEAR.. 
CLEGG 2 2ER NEW. 
THOR 6SAC.DC... 
HA650 6MTR TSVR 
HT99 SAC........  
S992A............
SRU6A............

HR 10 ... .
HX20... . 
HW12.... 
HW32.... 
HP13DC..
HP23AC.. 
DX6O.... 
RECEIVER 
RECEIVER 
XMTR,...

HQ170A VHF
H0180AC...

RV-3 
AC-5 
28. . 
2C. . 
£NT. DANGER II..... 

MATCHBOX W/SWR
129
279

KWM-2...........

351D-2. .. ......
516E-2 3ÍVDC..

GONSET 3 2MTR.. 199

Amount
Enclose«.!

LIUITEV QUANTITY NEU EICO
VFO~V/ÃC SUPPL Y Tí 5 

60 WATT CW $40 
AC SUPPLY $60

KING!

60305
(WEST SUBURBAN CHICAGO)

to change.
without notice.

Write_ fodmifSend

7361 North Avenue 
River Forest, III. 60305 
RUSH THE FOLLOWING:
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HAM-ADS
(1) Advertising shall pertain to products and services 

which are related to amateur radio.
Q) No display of any character will be accepted, nor 

can anv special typographical arrangement, such as ail 
or part capital letters be used which would tend to make 
one advertisement stand out from the others. No Box 
Reply Service can be maintained in these columns nor 
may commercial type copy be signed solely with ama
teur call letters. Ham-ads signed only with a post office 
box or telephone number without identifying signature 
cannot be accepted. .

(3) The Ham-Ad rate is 35$ per word, except as noted 
in paragraph (ft) below.

(4) Remittance in full must accompany copy, since 
Ham-Ads are not carried on our books. No cash or con* 
tract discount or agency commission will be allowed,

(5) Closing date for Ham-Ads is the 20th of the sec
ond month preceding publication date.

(6) A special rate of 104 per word will apply to adver
tising which, in our judgment, is obviously non
commercial in nature. Thus, advertising of bona fide 
surplus equipment owned, used and for sale by an in
dividual or apparatus offered for exchange or advertis
ing inquiring for special equipment, takes the 104 rate. 
Address and signatures are charged for, except there is 
no charge for zipcode, which is essential you furnish. 
An attempt to deal in apparatus in quantity for profit, 
even if by an individual, is commercial and all adver
tising so classified takes the 354 rate. Provisions of para
graphs (I), (2) and (5), apply to all advertising in this 
column regardless of which rate may apply.

(7) Because error is more easily avoided, it is re
quested copy, signature and address be printed plainly 
on one side of paper only. Typewritten copy preferred 
hut handwritten signature must accompany all au
thorized insertions. No checking-copies can be supplied.

(8) No advertiser may use more than 100 words in any 
one advertisement, nor more than one ad in one Issue.

(9) Due to the tightness of production schedules, can
cellation of a Ham-Ad already accepted cannot be 
guaranteed beyond the deadline noted in paragraph (5) 
above.
Having made no investigation of the advertisers in the 
classified columns except those obviously commercial in 
character, the publishers of QST are unable to vouch for 
their integrity or for the grade or character of the prod
ucts or services advertised.

INVITATION: New York Radio Club invites New York Area 
hams and SWLS to its regular monthly meetings, fhe second 
Monday of each month at the Hotel George Washington, 
Lexington Ave. and 23rd St. at 8 PM. W2ATT, New York 
Radio Club.  ___
QCWA—Quarter Century Wireless Association is a non-profit 
organization founded 1947. Any amateur radio operator li
censed 25 or more years is eligible for membership. Write 
for information, A. J. Gironda, W2JE, 1417 Stonybrook Ave., 
Mamaroneck. N.Y. 10543. ________ _____________ ____ _
DAYTON Hamvention. April 26, 1969: Sponsored by Payton 
Amateur Radio Association for the 18th year. Technical 
sessions, exhibits and hidden transmitter hunt. An interesting 
Ladies Program for XYLs. Box 44. Dayton, Ohio 45401.
A.W.A. Historical Radio Meet for old time amateur and com
mercial operators, historians and collector. Smithsonian, 
Washington. D.C. Oct. 5th. Write W2QY for details.______ 
PRE WORLD WAR I licenses who are entitled to an Ama
teur “Extra” license but unable to prove it, will be glad to 
know the Old Old Timers Club has all the early Callbooks 
plus lots of other information to help you prove your case. 
No cost to members. Write to W5VA Secretary, Old Old 
Timers Club, P.O, Box 840. Corpus Christi, Texas 78403.
MICHIGAN Hams! Amateur supplies, standard brands. Store 
hours 0830 to 1730 Monday through Saturday. Roy J. Pur
chase, W8RP. Purchase Radio Supply. 327 E. Hoover St., Ann 
Arbor. Michigan 48104. Tel. NOrmandy 8-8262,
GREAT LAKE Hams: Swap and Shop to be held Decem
ber 1. 1968 at Lawrence Tech, 21000 West Ten Mile Road, 
Southfield, Michigan. Maps available on request. T. P. 
Smith, Pres.
RTTY Channel filters, octal mounted, 2125/2975, $5.95 pair. 
Special filters for TT/L-2. SASE for information. 88 Mh. to
roids, uncased. 5 for $2.50. Herman Zachry. WA6JGI, P.O. 
Box 845, Apple Valley, California 92307, ,
DAH-DITTER Keyer. Integrated circuit electronic keyer, 
Fully self-completing on both Dit and Dah with automatic 
spacing. Built-in AC pwr. simply, reed relay output, with side
tone monitor and speaker. Completely assembled and tested. 
<>nly $34.95. Dealer inquiries invited. Send your order to 
M & M Electronics, 6835 Sunnybrook, N.E., Atlanta, Georgia 
30238.
WELCOME To Maritime Mobile service net. 14313 Khz, 
daily 2130Z. Amateur Radio’s service to the Fleet. Vic Barry, 
RDC USS Corry, DD817 FPO, N.Y., N.Y. 0950.
SELL swap and buy ancient radio set and parts magazines. 
Laverty. 118 N. Wycomb. Landsdowne, Penna.
DUMMY Loads, 1 KW, all-band. $7.95: wired. $12.95. Ham 
Kits,_ P.O. Box 175. Cranford, NJ . 07016._________________  
WANTED: Military, commercial, surplus, airborne, ground, 
transmitters, receivers, test-sets, especially Collins Airborne. 
Wc pay cash, and freight, Ritco Electronics, Box 156-Q567, 
?knnandale, Va. Phone: 703-5.60-5480 collect.
WANTED: 2 to 12’ 3Ô4TL tubes. Callanan. W9AU. 625 West 
Jackson Blvd.. Chicago, 111. 60606.
MANUALS for surplus electronics. List 154. S. Consaivo, 
4905 Roanne Drive, Washington, D.C. 20021.

QSL Cards?? America’s Finest!! Personalized made-to-order!! 
Samples 354, deluxe 504, religious 254 (refunded). Sakkers, 
W8DED. Box 218, Holland, Michigan 49423.
C. FRITZ—QSLs that you’re proud to send, bring greater re
turns! Samples 254 deductible. Box 1684, Scottsdale, Arizona 
85252,............. ..... ........................_______
QSLS “Brownie“ W3CJI, 3111 Lehigh. Allentown, Penna. 
18103. Samples 104. Catalog 254.

QSLS stamp and call brings samples. Eddie Scott, W3CSX, 
Eairplay. Md._______________________ ________ _
QSLS—SMS. Samples 254. Malgo Pres£.. Box“175, M. O. 
Toledo, Ohio 43601
DELUXE’QSLS Petty, W2HAZ, P... O. Box 5237, Trenton, 
N. J. 08638. Samples, 104._________ __________ _____
¡04 Brings free samples, Harry R. Sims, 3227 Missouri Ave., 
St. Louis, Mo. 63118._____________________ _______________
QSLS. Neat, professional. 104. Filmcrafters, Box 304. Martins 
Ferry. Ohio 43935.
QUALITY QSLS: Samples 254 (refundable). R. A. Larson 
Press. Box 45, Fairport, N. V. 14450. ____ ___
QSL, SWL, cards that are different. Quality Card stock, Sam- 
ples 104. Home Print, 2416 Elmo Ave., Hamilton, Ohio 45015. 
CREATIVE QSL Cards. Personal attention, imaginative new 
designs. Send 254. Receive catalog, samples, and 504 refund 
coupon. Wilkins Printing, Box 787-1. Atascadero, Calif. 93422, 
RUBBER Stamps $1,15 includes tax and postage. Clints’ Ra
dio, W2UDO. 32 Cumberland Ave., Verona, N. J. 07044.
QSLS, finest YLRL’s. OMs samples 104. W2DJH Press, War
rensburg, N, Y. 12885._____________________________________  
OSLS. SWLS, XYL-OMS (Sample assortment approximately 
94) covering designing, planning, printng, arranging, mailing, 
eyecatching, sedate, fabulous, comic. DX-attractive. prototypal 
snazzy, unparagoned cards (Wow!). John Patterson carries on 
in the spirit of the late Warren Rogers, K0AAB, adding his 
own. Patterson Printing, 961 Arcade St., St. Paul, Minn. 55108.
3-D QSL cards, recognized leader among raised designs. Com
pliments aplenty! Prized collector’s items. Samples 254 (re
fundable). 3-D QSL Co., Monson 2, Mass. 01057.
QSLS, SWLS, WPE. Samples 154 in adv. Nicholas & Son 
Printery, P. O. Box 11184, Phoenix, Ariz, 85017.
QSLS, samples, 104. Fred Leyden. W1NZJ, 454 Proctor Ave., 
Revere. Massachusetts 02151,____________________ __ _______
QSLS 300 for $4’35, samples 104. W9SKR. George Vesely, 
Rte ^1» !00 Wilson Road, Ingleside, 111. 60041.
QSLS 3-color glossy 100. $4.50. Rutgers Vari-Typing Service. 
Free samples, Thomas St., Riegel Ridge, Milford, N.J. 08848. 
QSLS-100 3-color glossy $3.50; silver globe on front, report 
form on back. Free samples. Rusprint, Box 7575, Kansas City, 
Mo. 64116»___ __________ _____
QSLS. Goregous rainbows, cartoons, etc. lop quality! Low 
prices! Samples 104 refundable. Joe Harms. WA4FJE/W3COP, 
9U5 Fernald, Edgewater, Fla. 32032. 
ORIGINAL EZ-IN double holders display 20 cards each in 
plastic, 3 for $1.00 or 10 for $3.00 prepaid and guaranteed. 
Free samples to Dealers or Clubs. Tepabco, John, K4NMT, 
Box 198T, Gallatin, Tenn. 37066., 
QSLS. Free samples. Cut Catalog 254. Ace Printing, 6801 Clark 
Ave., Cleveland, Ohio 44102.____ _______ _
QSLS. WA6QAY Press, 15008 Orchid Ave., Poway, Calif. 
92064.______ __________________________________ ____ ,
QSL cards. Finest quality. Economical prices. Fast service. 
Free samples. Little Print Shop. Drawer 9848, Austin, Texas 
78757» __________________ _ _____ ....
NAMEPLATES, Call Letters, wall pressure-sensitive, $2.00; 
desk type. $2,50. Kronenberg, 1492 High Ridge Road, Stam
ford._ (?onn. ,06903;_______________________ _______ _________
QSLS. When you're number 28 you try real hard, so try us. 
Samples 104. Alkanprint, Box 5494. Minneapolis, Minn. 
55408._______________ ___________________ ___
LOW-PRICED QSLS!! Free samples!’ K.L.L. Press, Box 258, 
Martinsville, N.J. 08836._______________________ ____________ ,

QSLS by Jansen, K2HVN, custom made, rainbows, pictures, 
maos, large variety backgrounds. Special offer, 300 glossy, 
$5.00. Samples 254. 860 Atlantic St., Lindenhurst, N.Y. 11757.
3 Line engraved badges, any color, $1.25. Snecial rates to 
clubs, Fallert’s Engraving, 121 N.C. St., Hamilton, Ohio 
45013._________ ________ ___
RUBBER Stamps. 3-Iine address $1.50. J. P. Maguire Com- 
pany, 448 Proctor Avenue, Revere, Massachusetts 02151. ____
RUBBER Stamps. Return mail delivery, postpaid. Basic 
price, $1.00 first line. 604 each additional line. Request type 
style chart. Fulton Rubber Stamps, Route 216-A, Fulton, 
Maryland 20759._________________________ _ ____ _____
EXÉCUTIVE Stationery, fmoressive, personalized “Ham 
Letterheads”. Inexpensive, K3GWD Press, RR 2, Wampum, 
Penna. 16157. ________
NAME Pin—Eye-catch'ng! Custom engraved with your call 
and name. $1.25 prepaid. K6PBE, P. O. Box 1307, Alhambra, 
Calif,..91802,..................................................... ........ ........ ... ............
QSLSJ .100, $1.25 and up. Postpaid. Samples, dime. Holland, 
R3. Box 649. Duluth, Minnesota. 55803.___ ____ __ ______ _
QSL’s . . . Neat. Fast. 104. Filmcrafters, Box 304, Martins Ferry, 
Ohio._____________________________________________ ...______ _
QSLs SWLs Hundred $200, sample dime, Garra, Lehighton, 
Penna. 18235. _____ _
NAME PLATES—desk type Call Letters engraved on walnut 
tone, with holder $2.50, Engraved Badges with Call and first 
name $1.25. Both $3.50 Prepaid. Engraving of Tri-Cities, P.O. 
Box 3408. Kingsport, Tenn. 37667. ..... ......
1Û0Ô Gummed Name Address Labels $1.00 EE Sales, 8151, 
Rochester, N.Y. 14617.
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CANADIANS! The best selection of new and used gear in 
stock at all times. Drake, Swan, Yaesu, Hy-Gain and others.
it will pay you to check our deals. The Ham Shack, 1566A 
Avenue Road, Toronto 12. Ontario (Tel. 416-789-1239).
CANADIANS: Hallicrafters VFO 80-2M and Eico 90 watts 
transmitter 80-10M, in exclnt condx, $130.00. Schoning, Apt 
734. 7400 Sherbrooke, West Montreal, Canada. Phone: 488- 
2551—Ext, 221._____________ ____________ ___________________
LOOKING for a gift to a DX hound? Get him a QSO book 
—Spanish, German, French, Russian. $3.00. Mail order to 
M. Holubov, VE2BAG, 22, Vaudrevil Baie Comeau, P.O., 
Canada.________ _____ ____ _________ _____ ________________
PRIOR to 19.30. Amateur equipment wanted. Please call or 
write Miss Chris Blake, VE3ART, 48 Megan Ave., W. Hjli, 
Ont., Canada. ___________ ____________ _ 
HAM’S Spanish-English manual $3.00 Ppd., Gabriel, K4BZY, 
1329 N.E. 4th Ave,, Fort Lauderdale, Florida 33304.
TUBES. teJ equ pment. transmitters or receivers. Any and 
all tynes bought for cash or trade on new or used ham gear. 
Air Ground Electronics, 64 Grand Place, Kearny, New Jer
sey 07032.________________________________________ _
1916 QSTS needed for nersonal collection. Price secondary, 
Ted Dames. W2KUW, 308 Hickory Street, Arlington, New 
Jersey.__________________________________________ ___________
.3 LINE engraved badges, any color. $1.25. Special rates to 
clubs. Fallert’s Engraving, 121 N.C, St., Hamilton, Ohio 
45013.___________________________ ____ _______ ______________
NAMEPLATES Cail Letters. Stick-on. $2.00. inquire of oth
ers, Check or m.o. Dave Forrest, 903 Prospect Ave., Spring 
Lake Heights. N.J, 07762.________ _ _ _______
NAME Pin—Eye-catch’ng! Custom engraved with your call 
and name. $1.25 prepaid. K6PBE. P.O. Box 1.307, Alhambra, 
CaFf 91802.___________________________________________  
FOR Sale: SR-101 and SB-200. Wanted, kits to wire. Heath 
preferred. 12^ of cost, some in stock. Professionally wired. 
Lan Richter, K3SUN, 131 Florence Drive. Harrisburg, Penna. 
17112._______________________________________ _____
WE buy all types of tubes for cash, especially Eimac, subject 
to our test. Maritime International Co., Box 516, Hempstead. 
N.Y. ........... ..................................... ..... ......... .................................. .......
JOYSTICK Variable frequency antenna systems, solve space 
problems. Available immediately, SWL Guide, 218-S Gifford. 
Syracuse. N.Y. 13202._________ __ __ ______ _____
CASH Paid for your unused Tubes and good Ham and Com
mercial equipment. Send Fst to Barry. W2LNI. Barry Elec- 
tronics. 512 Broadway. N.Y.. N.Y. 10012, Tel: (212) 925-7000.
WANTED: Tubes and all aircraft and ground radios. Units 
like 17L. 51X. 618T or S. R38R. R390. GRC. Anv 51 series 
Collins unit. Test equipment, everything, URM. ARM, GRM, 
etc. Bost offer naid. 22 years of fa r dealing. Ted Dames Co., 
308 Hickory St., Arlington, New Jersey 07032, ___ __
INTERESTING Sample copy free. Write: “The Ham Trader,7, 
Sycamore, HFnois 60178.__________________ __ _______
WANTED: For Personal collection; Learning the Radiotele
graph Code. Edition 4: How to Become a Radio Amateur, 
Edition 9: The Radio Amateur’s License Manual. Editions, 
11,12. WjCUT, 18 Mohawk Dr., Unionville, Conn. 06085. 
RTTY gear for sale. List issued monthly, 88 or 44 Mhy to
roids, five for $1.50 postpaid. Elliott Buchanan & Assoc., Inc. 
Buck. W6PVC. 1067 Mandana Blvd., Oakland. Calif. 94610. 
WE’RE Trying to complete our collection of Catlbooks at 
Headquarters. Anyone have extra cnp’es of Government Call- 
books 1922-1925 and Radio Amateur Callbooks 1928-1934? 
ARRL. 225 Main St, Newington. Conn, 06111. ______
TUBES, test equipment, transmitters or receivers. Any and all 
types bought for cash or trade on new or used ham gear. Air 
Ground Electronics. 64 Grand Place, Kearny. New 1 Jersey 
07032, 
WANTED: Model #28 Teletype equipment, R-388. R-390A. 
Cash or trade for new amateur equipment. Alltronics-Howard 
Co.. Box 19, Boston. Mass. 02101. ____________ _ _
TOROIDS, 88 mh uncased. Postpaid. Humphrey,
WA6FKN. Box 34. Dixon, Calif.
WANTED: Military and commercial laboratory test equip- 
ment. Electronicraft, Box 13« Binghamton, N.Y, 13902.
SAVE. On all makes of new and used equipment. Write or 
call Bob Grimes, 89 Aspen Road, Swampscott. Massachusetts, 
617-598-2530 for the gear u want at the prices u want to pay. 
ESTATE Liquidation. SSAE brings list quality equipment. 
Paradd Engineering. 284 Route 10. Dover, NJ. 07801.
3000 V 3mf brand new GE Pyrano oil capacitors. $3.00 
each. Can mail. 3-1bs. each shinning weight. FOB P. Wandelt, 
RUnadilla. New York 113849.
TELETYPE Gears, shifts, keytops, typebars, motors, forks, 
tyneboxes, tynewheels. punchlocks, nonoverliners. CR-LFs 
TRs. TDs. KSRs. ASRs, FSCs, toroids, fresh paper, testsets, 
SRT subchas^es. Buy. too! Typetronics, Box 8873, Ft. Lauder
dale, Fla. 33312.___________________ _ _________ ___
FREE: Lesson Book “Mathematics for Electronics”. Please in
clude 204 postage. Free lists: Tech manuals, textbooks, lessons, 
etc. Jim Cooper. POB 73, Paramus, N.J. 07652._________  
APACHE with manual, in exclnt condx. $100-00. Will crate, 
you nay freight. K2TDO, Dave Jones, Quevic Drive. RD #4, 
Ballstnn Sna. N..Y. 12020._________________________ ______ '
OFFER $10 for May 1913 Elec. Experimenter. $3, Oct. 1914; 
$2 May 1919; $5 1919 issues Radio Amtr. News: $10 any 1908 
Modern Electrics; $10 gov’t, amtr. Callbnoks 1922-26. Less for 
later dates, or poor condition. For historical library, none 
sold. Wayne Nelson, W4AA. Concord. North Carolina 28025. 
SELL: New Yaesu FT-bX-400 Transceiver. W8AO. 2912 River
view Blvd,. Silver Lake. Ohio 44224. 
WANTED Lampkin mod. 105B frequency meter and modula
tion meter model 205-A, XE2O. J. R, Asraz, P.O. Box 554,
Hermosillo, Sonora, Mexico. Tel: 3-54-46.

SELL Or trade: QST, CQ, Electrical Experimenter, Radio, 
Modern Electronics Wireless Age and Callbooks, any quantity 
Wanted: Old radio gear, books and magazines, Erv Rasmus^ 
sen, 164 Lowell, Redwood City, Cal. 94062.
FOR Sale: Thunderbolt Complete with spare tubes.~Wi1l ship? 
$225.00. K6HLO, 511 Oak St., Roseville, Calif. 95678.
WANTED: Comanche tuning scale. WA6QAY. “*
1000 PIV <<i> 1.5 amp. epoxy diodes includes disc bypass? 
caps and bridging resistors, 10 for $3.75. Postpaid USA, With 
diode purchase, 125 Mf. at 350 volt electrolytic capacitors, 
504 each. Postpaid USA, no limit. East Coast Electronics. 123 
St. Boniface Rd., Cheektowaga, N.Y. 14225. ____ _
BRAND New factory-sealed cartons. Hallicrafters SR-160, 
$250.00; P-150-DC, $90.00. All above F.o.b., H D H Sales Co., 
170 Lockwood Avenue, Stamford, Conn. 06902.
FOR Sale: Like new condx, SB-200, $195.00. You pay ship^ 
Ping. Robert Dukes, 834 Butler, Bolivar, Tennessee 38008.
COUNTY Hunters maps, 23* x 35*. listing the 48 states and 
all counties, $1.50 postpaid. Cameradio Company, 2801 Lib
ertyAve., Pittsburgh, Penna. 15222. __ __________________
COLLINS 75S-3B for sale, $400.00. New condition. Sam 
Davis. WA5DRS, 5766 St, Katherine Ave., Baton Rouge, La.

NOTICE To all amateurs! Novice to Extra Class! Wo will 
make you as good a deal, cash or trade, on your needs of 
new or reconditioned used gear. We also have demos at re
duced prices. We have all leading lines of new amateur 
gear. Good reconditioned, used gear Fully guaranteed. Fac
tory reconditioned KWM2 with 516F-2 A.C./P.S.. like new, 
$800.00. 30L-1, $350.00; Galaxy V Mk 11. $365.00; Johnson 
Invader 2000. $350.00. Write or call for new listings of used 
gear at bargain nrices. Bob's Amateur Electronics. 927 N.W. 
1st. Oklahoma City, Oklahoma 73106, Tel: 405-CE-6387.
NATIONAL NC-300, vy clean: $145.00; DX-40, VFO? HR- 
10, all exclnt condx; $110.00: HA-230 gen. coverage rx 

$$5.00. Wollensak 1980 perfect, like new, $210. Steve 
WA2BUF. 116 Hudson Ave., Haverstraw, N.Y, 10927.
HEATH SB-101, $3.70; HP-23, $49.95. Works perfectly. Swan 
240. with match-ng a.c. supply, speaker built-in. $250.00. You 
pay shipping. W1ERX, Rowayton, Conn. 06853.
WANTED: IRE Proceedings, prior 1926. IRE Transactions, 
PGCT prior 1959: PGMTT prior 1960; BSTJ nrior 1930. 
frade or buyL LCP, Box 152, La Canada, Calif. 91011.
NCL-2000. perfect condx. no problems: $325.00. F.o.b. Also 
SBE-33 with 12-volt supply, $190.00. R. P. Ache, 707 Barclay 
Lane, Broomall, Penna. 19QQ8. Phone 215-353-0226.
FOR Sale: Henry Radio 4K, perfect condition. ~Never ""used? 
$950.00. The Parkview Electric Co., 1390 W, 85th St., Cleve
land, Ohio 44102. Days only, Tel: (2161-281-5550.
DON’T Miss Ham Radio Magazine. Your technical and home 
construction guide. $5.00 per year: $10 for three years Free 
sample copy. Write Ham Radio, Greenville, New Hampshire 
03048._____
WANT: Spare Plug in units for SRR-12 and SRR-13 re
ceivers. N. K. Thompson, 5 Palmer. Gorham. New Hamp
shire 03581.
TR-4. $495 00: AC-JTmOoT'5S5T $115.00; ^^r$370 00

Ms’4’ RV-4, $84.00; L-4B, $630,005
^TrW4»0' F<iS£ry,icaled1?°^ Mel Palmer-
K4LGR. Box 10021. Greensboro. N.C. 27404. Tel: 919-299-8767.
NEW 4CX250B tubes, guaranteed. $21.00 pr PPd C M 
Pruett, Star Rte C. Flamingo Bay, Ft. Myers, Fla. 33901.
POLICE—FIRE Radio Station Directories. All areas Call 
signs! Frequencies’ Communications, Box 56-T, Commack. 
N. Y. 11725.
SELLING My old radio books, magazines, catalogs and 
parts send stamped addressed envelope for price list 
Elnuir A. Piercy, W6CID, Box 666, Victorville, California

SB200 Linear, new, less than 8 hrs, $195. HO-10 Monitor ’scone, 
perfect. $40. Package deal: $230.00. Will crate and ship REA 
your cost. W1ICJ, New Milford, Conn. 06776. Tel: (2031-354- 
2169 evenings.________________ _____
SELL: Swan 350, AC supply, crystal calibrator, SWR bridge, 
microphone $385.00. Hy-Gain 80-40 meter trap dipole plus 70 
ft. R6-8/U. $25.00. WA1FVH, 44 Seminole Circle, West Hart
ford, Conn. 06117._________ ______
SWAN 350, 117XC, in exclnt condx, only ten months- 
$400. Bruce Baker, WB2ZIN, 50 Carriage Lane, Roslyn Heights, N.Y. 11577, 
SlElTlifinrir^
LaVern Smith. 3104 Catherwood, Indianapolis, Ind. ’462261
SWAN 350, $275.00; 117XC AC supply w/spkr in cabinet? 
$75.00; 14-117 12 VDC supply, $85.00; Mark I Linear $405 00 
WA3HMQ, 301 Blacksmith Road, Camphill. Penna. 17011
NCX-5 and NCX-A in exclnt condx, in warranty, $460 00: 
DX-60. exclnt. and VF-1, VFO, good, both for $65.00; NC- 
270, good, $120.00 ; 80-10 meter Transmatch for 2 Kw PEP 
home-brew, plug-in coils, $80,00 with built-in Heath SWR 
meter, wide-spaced 3-element 20 meter beam and AR-22R 
rotator and indicator, both $50.00. ARC-5, $5.00. Will Nicholl 
246 Riveredge Road. New Shrewsbury. NJ. 07724.
FOR Sale: YAESU FTDX-400, $325.00; Heath HR-20? 
$70.00: SB-175, $50.00. All with manuals. WB4APZ, 1900 
8th Ave., Immokalee. Fla. 33934. Tel: 813-OL7-3288.
MERRY Xmas and Happy New Year from W0CVU. SeeTou 
at Des Moines. June 20-22 ARRL 1969 National Convention. 
PROP Pitch rotor, WW2, small, excellent, $45.00. Urik, 1081 
Aron St., Cocoa, Fla. 32922.
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WRL’s used gear has trial-terms-guarantee! 900A Sidewinder, 
$219.95; Galaxy 5. $289.95; Galaxy 300. $159.95; HW-22, 
$89.95: HT-40, $49.95; HX500. $289.95; 51J3. $449.00, 75A1. 
$169 95; NC-155, $119.95; NC-190, $139.95; SB-300. $249,95; 
RME6900 $149.95, and hundreds more. Free Blue-Book List. 
Write WRL. Box 919. Council Bluffs, Iowa 51501.
SELL: DX-40, $35.00: VF-ir$l5.00; HW-32, $35.00; you pay 
shipping. BC-342-D. $20.00. You Pick up. Leda Guba, 483 
Eastbrook Road. Ridgewood, NJ, 07450.________ ________
NORTHERN California hams: best deals, new and recondi
tioned equipment. Write, call or stop for free estimate. The 
Wireless Shop, 1305 Tennessee, Vallejo, Calif. 94590. Tel: 
707-643-2797.______
WRITE, Phone, or visit us for new or reconditioned Collins, 
Drake, Swan, National, Galaxy, Gonset, Hallicrafters, Ham
marlund, Hy-Gain, Mosley, Waters, SBE, Henry Linear, BTI 
Linear, towers, rotators, other equipment We meet any ad
vertised cash price on most equipment. We try to give you 
the best service, best price, best terms, best trade-in. Write 
for price lists. Henry Radio, Butler, Mo. 64730.
R-100A receiver, $65.00; Eico 711 receiver, $35.00. Both in 
good condition. John Wyncott, 1107 W. Main St., N. Man
chester, Indiana 46962. _______________________
WANTED: Pole transformer, at least 7.5 Kva, prefer larger. 
Will pick up. J. Johnson, 3(15 East John, Champaign, Illinois 
61820. Tel: 344-9424. a.c, 217................................................... ............
MOTOROLA 1021B frequency meter. Like new condx; RCA 
WO33 ’scope, used once. FM equipment. For reply, SASE 
Harold Medley. 709 W. 3rd St., Connersville, Indiana 47331. 
Tel: 317-825-4381................... ......................................... ................
HËÀTH SB-300 receiver. Exclnt appearance and operating 
condition. First $150.00 cash, check or money-order. Ron 
Brandon. W4DUQ. 7514 Ponder Road, Richmond, Va. 23229.
WANTED: Manufacturer to market receiver with novel crystal 
filter providing s.s.b. capability. Patent applied for. Atlantic 
Electronics Labs, 1607 Holly Blvd., Manasquan Park, N.J. 
08736. .. ......................................................................................................
WANTED: Hallicrafters HT-32B, HT-33B. SX-101A, in ex
cellent condx for cash. C. Thomson, 211 Gordon Ave., Mon- 
treaIL P.Q.* Canada. Write or phone 514-769-8585.
SELL Final amp. pair 8H’s, some work needed. $200 in parts. 
Also DX-35 with VFO. All for $70. Jack Ives, W6WIQ, 2015 
Alpha Way, Antioch, California 94509. Tel: (4151-757-3992, 
SELL Exclnt condx, HT-32A, Turner 454X mike, Johnson 
low pass filter and T-R switch, all for $225,00. SX-28 rcvr, 
$120.00. Dave Schwankl, Ex-OlVI, 107 2nd St.. N., Cold 
Spring. Minn, 56320._______ _____________ ______ ________
G28, $100; NCiOOXA. $50: HC10, $50: HE45B w/HE45B 
W/HE61A. $65,00; Drake T4 receiver, $185.00; D-104 w/G 
stand, new, $20.00; 755 VFO, $15.00: Vibroplex $10.00. Cased 
Variac Lab 7 amp. $13.00: SB-100 w/Hv. duty WRL a.c. pwr.. 
$300.00. F.o.b. Art Ford. 6 Stoothoff Rd, East Northport, 
N.Y. 11731, .Tel: 516-F08-6136.___________________ _
HAMMARLUND HX-500 xmtr.. in exclnt condx! $275.00. 
SBE-34 xcvr, $235.00. WB2EEU, 1 Grove Court, Roslyn, 
N.Y. 11576..................... ....................... ..................................... ............
SELL: Mini-Beam with 3 new loading coils with Alliance 
Tcnna-rotor and indicator, in gud condx. Package deal: $60,00 
and postage. Bill Asbury, WB4GYZ, 19125 Waterway Road, 
JuPiter» Pla. 33458................  . _____ _____ ______
175-Watt. AM, CW and SSB Heath Apache with SB-10, 
$175.00. Will deliver within 100 mile radius. W9FSS, 712 
South Elm, Washington, Illinois 61571. 
SEASON’S Greetings to all from Steve, WN4JKZ “D.B.”, 
W4UDQ, Paul, W4HHK-A4HHK. and Carol Wilson. See you 
on 80 and 40 and the world above 50 MHz.
FR/4 freq, meter, one year old. .1-20 MHz. .001%, $200.00; 
BC610D, complete. $250.00: NC24OD rcvr, $75.00. Ship any 
freight collect on receipt certified check or money order, 
K9SQV, P. Simandl, 2793 Whippoorwill, Green Bay, Wis. 
54303. __ ______________________________________
MERCURY,Relays, for HA-1 type keyers. $5.100 ppd. K3MNJ. 
SB34 Original carton: SBE mike, SB2 mounting mobile 
bracket, cables instruction book, $350.00. Used two hours. No 
room in new car. K2HAM, Swedgal, 2111 Albemarle Road, 
Brooklyn, N.Y._11226. _______
75S-1” Waters Q-X, $240.00: 75A-4 ser.,’ 3175 3.1 Khz. Vernier 
dial, $320,00: filter F455 J 21. $40.00; Vertical RV-4, 
$16.00: TA-32SR. $36.00; Cushcraft A14-3. $38.00. Prop- 
Pitch motor. $12.00 F.O.B. John Koszeshy, WÀ2FNY. 2 
Berkshire Rd., Bethpage, L.I., N.Y. 11714. 
FOR SALE: RME 6900 receiver, with matching speaker. 
Just aligned. Best offer over $225.00. WA0PXT, 309 Lloyd
Place, Albert Lea, Minnesota 56007,

Reel—$40.00. usedVIDEO TAPE—l*type, new Memorex 9'
Memorex 8* Reel—$25.00 WB2GKF. Stan Nazimck, Jr., 506 
Mt. Prospect Avenue. Clifton. New Jersey 07012.
COLLINS 30L-1 Linear. Not a scratch, extra-extra mint con
dition. Serial No. 13701. First check or money order for 
$375.00. Will ship prepaid in original carton. W7LEB, 1911 
Southmoor Drive, Salt Lake City, Utah 84117. Phone 
801-277-1066. ........... .............................................. ...................
SELL—EICO 753 transceiver with stable home-brew VFO $130: 
Lafayette HA-350 receiver. $100. H. Mandell 137-21 83rd 
Avenue, Queens, L.I., N.Y. 11435,  
SACRIFICE! College! Immaculate NCX-3 w/NCX-D mobile 
supply, $200; Nutronics Hustler Antenna w/80m., 40m.. 
20m. coils, spring, bumper mount $25. excellent. James Weitz
man, K9YTJ, 5535 W. Roosevelt Drive, Milwaukee. Wisconsin 
53216............. ............. ............ .................................................
EXCELLENT, brand new SBE-34, all cables, manual, and 
factory carton; half-hour operating time; Shipped prepaid, 
first $385.00 or trade for new Swan 250C, WA7ECY, Room 
539 McNary Hall, Corvallis,, Oregon 97332........................... .... ...
DRAKE—R-4A, T4^-X. AC-4, Power Supply matching speaker. 
Used only 25 hours, mint condition. First $700.00 plus freight 
charges takes them. Reason—Going mobile. W1IVW.

DRAKE R-4B. T-4XB, MS-4. AC-3 for sale. Building house, 
everything goes. R-4B, T-4XB have less than 10 hours use. 
T-4XB Serial I3859G R-4B Serial 7589G, Will ship free 
within 700 miles $575 for lot. K8AXK, John Bergen, 121 
Michigan Ave , Marietta, Ohio 45750._______
DRAKE T4X, matching MS4, AC3, excellent, $379’ 935-2385? 
•’Bud,” 2963 Hannan, Pleasant Hill, Ca 1 ifornia94523. 
mscbl/NTSnFnr Christmas’ Drake T4X R4B $379“
L4B $650. Galaxy-V Mk-IH $359. AC-400 $79. 2000B Lin 
Amp $379, Swan-500C (Demo-only one) $459. Antennas—12% 
off list, Ham-M $99, TR-44 $59. All prices F.O.B. Two great 
stores to serve you: West—L.A. Amateur Radio Supply, 
2302-B Artesia Blvd. Redondo Beach. California ‘»0278. Ph 
213-376-4455 (Hours 9 to 6. Mon & Fri to 8. Closed Thurs
days) Midwest-Evansville Amateur Radio Supply, 1311 N. 
Fulton. Evansville, Ind. Ph 812-422-4551 (Hours: 9-6; Monday 
and Friday to 8. Closed Thursdays.)_______ ___ ___ ______
COMPLETE Operating station. Collins Power Supply, station 
control. 3Z-S-1. T5-S-I. Heathkit SB200. 14AVQ, Mike. 
Filter. Cozx. Inspect and make offer. No shipments, White. 
91 Haddon Place, Upper Montclair, NJ. Tel. 744-8957._____  
SELL: QST January 1949 thru December 1967, CQ March 
1957 thru December 1967. 73, most since May 1963. Over 
400 Issues. Any reasonable offer. Robert Park, W3PXI, RD2 
Moscow. Penna. 18444. ___________ _ __________
COLLINS: 75.S-1 rcvr, #11.560. excellent, $300: —Drake 2B 
#9485. original owner. $190. manuals, consider trade, want 
R-4B for T-4X or companion exciter for 75S-1. Bill McGill, 
Whites Creek. Tenn. 37189 Tel. (615) 242-7105.___ _______
HT32. $189; SX101A, $189; manuals included, Both units in 
excellent condx. Ed O'Brien, W2LJF, 132-38 84 St. Ozone 
Park, NY 11417,   
R-388 COLLINS Receiver wanted, must be in very good
mechanical and electrical condition. Will nay $225.00 cash. 
Bill Smitherman, WA4YF1 919-699-3139, Rt. 2, East Bend,
N.C. 27018. _ ________________________ _____________
HEATH.. Seneca......VHF-1 6 £ 2 Meter transmitter 100.00.
DX-40 80-10 Meter transmitter 30.00. Frank Bair, 2669
Clearsprings Blvd. York. Pa. 17402. __ _ ______ _ _ ____
NCL-2000.. $375. HX-20 SSB XMTR w HP-20 Supnlv”$125. 
absolutely new P-500-DC supply for SR-400 $110. W2BWL, 
2j5 E. Main. Somerville. New Jersey 08876.
NCX-3? $190; Topaz jbbXL, $35: Shure 440 ST- Mic. $20; 
Transmission tunnel portable mount. $15: complete mobile 
antenna system. $30. $265 takes all R. G. Paige 3235 Dog- 
wood S, Salem Oregon 97302. ___ __________  __ ___________ _
SWAN-250—All factory improvements. Good condx $200. 
Gary Kleinerman, 8-11 45 Ave. Elmhurst, NY. 11373. Tel: 
212-651-6315 After 6 pm.__  ___________________________
TO BEST OFFER: HW-32, AC supply, speaker, prop, pitch 
motor. Bill, K4AJF 2847 Mitchell Drive, Decatur, Georgia 
30032.   ............................................ ,
EICO 753 SSB transceiver with A C. power supply and micro
phone: nearly new, $150. You shin K0DFL/5, 14220 Hay
meadow. Apt. 2072, Dallas, Texas 75240. ........ .......
SELL: BC-342. $75.00: BC-312 $^0"00'Globe ch’ef'XMTR. 
$25.00 WB2GWP, Silbert, 2066 Creston Ave., Bronx, N.Y. 
10453. ............. ............... ................. ...................... .......................... .
WANTED—Gonset 6 £2 V.F.O, State price and condition 
in first fetter. .All letters answered. W8EOX, 108 Pcpperidge 
1)rive, Geneva. Ohio 44041.________________________ _________
RTTY test oscillator, 2975 cps. Crystal controlled, transistor
ized, like new. ITT Kellog. Uses 28 vdc. $26.50, Fred Fire- 
stone. 1098 Syracuse Drive. Claremont, Calif. 91711,
KWM-2 with MP-1 supply, original cartons, excellent con
dition. Will include Knight SWR meter and Turner dynamic 
mike. $850. John Garrette 3724 Redbud Rd., N.E., Cedar 
Raoids. Iowa 52402._______________ ________ _ ______ _ __
AM going completely cw. Will trade clean Swan-350 plus 
power supply for excellent C.W. receiver and stable low 
power transmitter. Jeff Sonin, WA9RPF, 9328 Parkside Drive, 
Des Plaines, Illinois 60016.____ ____ _ __
FOR SALE: Motorola mobile F.M. 146.94 mcs complete 
crystals, control head, cables, 30 watt output. 12 volt Narrow 
band also, $85. Motorola F.M. 15 watt output, tuned up on 
2 mfrs, less crystals but with cables and control-head $50, 
Globe Linear Amplified LA-1 420 watts P.E.P. 80-6mtrs $75, 
Heath VFO $10. Signal Generator, Signal Corps 1-208 $50. 1 
mtr transistor transceiver converted C.B. $50. 4CX250B new 
$10. Want: Hw32A and mobile supply. K2BYB. Hal Crystal, 14 
Codev St. Fords. N.L 08863. Tel: (201) 549-3523. _ __.... 
LAFAYETTE HF-30 all band receiver..excellent condition 
$50,00 WB2UWN. Tel: (212)-653-2697.,_ 
HEATH SB301. SB401 $550. Drake 2B $159, Knight T-150 
$49. Tel: 545-9807. 4062 N. Wallace, Indianapolis.
HQ-170A. like new. $180, inspection invited, Mitch, 
WB2UPB. .3403 First Street, Oceanside, N.Y.. 11572, Phone 
5^6- R 06-7097^_____
SALE: Collins 75S-1, 32S-3 with 516F-2 power supply. 
W6RNY. 2516 Ivan Hill Terrace, Los Angeles, Calif. 90039.
COLLINS 75A3 serial #1180 mint condition with product 
detector plus manuals, make an offer. K2DTV, Roy C. 
Migliorino. 287 East 19th St., Paterson, N.J. 07524. __ _
SELL: Heath SB-110A six meter transceiver, mint; Hammar
lund HQ-I70AC with noise blanker, excellent condition. 
Rich John K?MDH'6. 10941 .Strathmore Drive, Apartment 
62. Los Angeles. California 90024.____ _______ ______________
CONVERTER 38 to”7000 MHz type~CW253/ALR see in 73 
Mag. June 65. VY good cond. $95.00. WB2ZZB 'I el: (516) 
HAI-3041.
TRADE:: QSTSs 1917, 1919. 192271923 and’i924 (broken run); 
for Sideband, equipment. George Rancourt, K1ANX, 78 Williston 
Avenue, Easthampton, Mass. 01027. Tel: 413-527-4304.
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FACTORY-Sealed, factory-fresh National equipment: NCX- 
2DO-AU-2OO $359; NCX-500-AC-5OO $399.95; NCL-2000
$566; HRO-500 $1357. EJL Manufacturing Supply, 1491 
Overlook, Alliance, Ohio 4460!. 
TRADE Lab. Test Meters for Drake 2B. Also have a number 
of panel meters, assorted ranges for sale or trade, Samkofsky, 
201 Eastern Parkway, Brooklyn N.Y. 1 1238.  
AN INDEX to over 700 electronics construction projects! 4 
years in the making! Over 160 test equipment projects, 70 
ham projects, and hundreds more! $3.95. Bel Enterprises, 
P.O. Box 381 T, Bellflower. Calif. 90706.  
SALE: 75A4. 3 filters and matching speaker, mint condx. 
$375; SX-122 and matching R-46A spkr. mint, $165.0U. 
M&M electronic keyer and Brown Bros. CTL keyer, both 
brand new. $48.00. Send for list of other items, meters, 
variable capacitors, etc. Earl Crews. W4DBH, 2522 Shafer 
St._ Norfolk Va. 23513 Tel: 703-853-4903. _________________
COLLINS 75S-3B 23S-3 with 516F-2 power supply, good cond, 
late model teletype with ESSCO TU-7. TH3 Antenna, 
Turner & Jim Brown WA4LUN Box 238 Troutman, N.C. 
28166 Tel. 704-528-5246.____ ________ ________________
COLLINS 30S-1 excellent. Interested? Contact Pau! Ripple 
W9S1Z 640 James Ct. West Bend, Wisconsin 53095.
SWAN 350, 117XC. Excellent condition, only ten months: 
$400. Bruce Baker, WB2ZIN, 50 Carriage Lane, Roslyn 
Heights, New York 11577. 
300 and 750 vacuum variables. 4-1000 socket and chimney. 
Galaxy V. W51N, Tel: LA6-3276.____________ ______
COLLINS: Wanted mechanical filters for 75AY 500 cycles 
F455J-O5, 1.5 kc F455J-15 and Collins Directional Wattmeter, 
3” meter only, Frank Linds, Holdrege, Nebraska 68949,______  
SELL; Collins (like new) KWM-1, Mount. 516F-1 AC power, 
and D.C. Power. $400. W2MN, Phone HA7-3940. 12 Susan 
Lane. Huntington. New York 11743._________  _____________
SALE: NC-98 with speaker Ameco 6M converter 7-11 me 
with power $75.00, OST 1941-1967. Make offer. F.O.B. 
Doylestown, Penna £8901, Ruston. Star Route 2.
CLEANING Out—retiring—cutting down—streamlining—getting 
rid, etc.; Engineering books, ham components, some units, 
meters, relays, odd-ball items for experimenters and all non
appliance operators. SASE for list. W2IQ, Box 725, Sag 
Harbor. N.Y. 11963.______________________________ ___________
SELL TC3 tube tester and you can test transistors with manual, 
only $34.00. A real buy. 12 AVQ vert, antenna, 3 bands c.w. 
& phone, cheap. $16.00. Have Drake R4B latest serial number 
used one week. Sacrifice: $320. Pse no trades & can’t shin. 
Sell separately. Frank Rodea, 243 Senator Street, Brooklyn. 
New York 11220. __ _______ _________________________
COLLINS 30L-1 for sale, serial 13,971. Absolutely mint. 
Kept under plastic. $350.00 F.O.B. Shipped in original carton. 
Roddick, K7BDG, 5105 East Sunset, Yakima, Washington 
98901. _____  ________________ _ _______________ ___
SELL: For price indicated or best offer: National NCL-2000 
$525.00; Hallicrafters SX-100 $175.00; BC-221-M $75.00. 
Marvin Phillips, W3YAE, RFD 2, Fredrick, Maryland 21701, 
WANTED: HQ-180 series, Late model. Must be in mint 
condition. Give age. Will trade even, violin valued at 
$550.00, Details on request. Vernon Fenley, 5232 Rutland 
Ave.. FL Worth. Texas 76133. _________________
SELL: Mint HT37. Good RME 4300. RME 4301 Slicer. All 
$285.00 won't sell separately, plus half shipping, LaVern 
Smith, 3104 Catherwood, Indianapolis, Indiana 46226.
FOR Sale: Tektronix Scope 310A $500.00. New this year 
perfect condition, factory carton with probe and two instruc
tion books included. Frank A. Hayes, K2VVL, Middletown, 
New Jersey 07748.  
RANGER I with p/T excellent condition, recently aligned 
by lab. $100. K1VMT, 46 Oak Hill Dr., Arlington, Mass, 
648-5474._____ ______________ ______________________________
HAMMARLUND HO-180C. with Heath 2-meter converter, 
$225,00; Eico 720 transmitter, 730 modulator. 722 VFO, 
modified to PPT with cables and relays. $125.00. Bob, 
W5OPO. 5512 Granite NE. Albuquerque, New Mexico 871J0. 
NEW Ameco 2 and 6 meter transmitter. Also VFO Model 621. 
Converter Ameco with power supply. Dow Key Relay 220 
VDC all one package $150.00 or best offer. Phone 587-7837 
Chuck Daidone, 95 Anchorage Dr. West Islip, New York 
1J795...... ..... ............................................... .......______.......
WANTED for personal collection: Early WE. BTL broadcast 
condenser microphones. Also desk type mountings for early 
carbon microphones such as Palmenberg’s WE, Universal. 
M. L. Gardner, WOJJD, 223 Welch. Ames, Iowa 50010.   
SELL: SB400, excellent condition. $275.00 or make offer. 
S.A.S.A., Pls. Jim, WB6MQE, 91752. _____ ________
CRYSTALS Airmailed: MARS, SSB. Novice, Nets, Marine 
etc.. Novice ,05% crystals $1,50. Custom finished etch 
stabilized FT-243 .01% any kilocycle or fraction 3500 to 
8600 $1,90 Hive or more this range $1.75 each), (nets ten or 
more same frequence $1.45). 1700 to 3499 and 8600 to 20.000 
$2.95, with overtones supplied above 10,000. 10.001 to 13.500 
fundamentals $2.95. Add 50$ each for .005%, Add 75$ each 
for HC-6/ii metal miniatures above 2000. QST, Handbook. 
SSB Manual and Other ARRL builders crystal groups and 
s ngies. Be specific. Write for order-bulletin. Crystals since
1933. Airmailing lOi/crystai surface 6. C-W Crystals, 
M a r s h f ield. Missouri 65706,________________ ______________ _
SELL: New SX-130 still in the box, won at a hamfest. Best 
offer over $125.00. Tom Hcntz. WA9MCB, Rm. 326. Thomas 
Jefferson Hall. Rolla. Mo. 65401, _ ________ _
SELL Heathkit HX-20 transmitter; 90 wattsTsb’ USB and CW 
80 through 10 meters, less supply, $125. Dick Foster, K3KUE, 
RD2, Lewisourg. Pa. 17837.________ _______________________
QST’s for sale: October 1928 through December I960, Ex
cellent condition. Will accept reasonable offer. Transporta- 
tion extra. Don Henrie, 1206 East Seventh St., Plainfield, 
New Jersey 07062.

SELL: 42 years of QST Mags in one stack. Oct. 1921 miss
ing. Mags in good condx. Reasonable offer accepted. Write 
Wm. Traver, P.O, Box 365, Pollock Pines, California 95726. 
DX-40 VF-i and Knight self-powered VFO. All good condx. 
For $59.00 dollars. Bob Bagnell. 100 Gateway Rd., Yonkers, 
N.Y. 10703. ____________________________________________
SELL—Viking 11. Viking 11 VFO, Viking 6N2, Viking 6N2 
VFO, N.C. 300 with 100 KC calibrator, N.C. 300 Converter 
Cabinet with N.C. 2 & 6 meter converters and Ameco 
pre amplifier D-1U4 Mike, automatic keyer, Drake phone 
patch,. B.C. 221 Frequency meter with calibration book, all 
connecting cables and coaxial switches. Very good condition, 
$400.00. G. M. Anderson, K5GFB, 520 Pasadena Ave., Me« 
tairie, La., 70001,_____________ _____________________________
HEATH—Apache with SB-10, $175, Moving to apartment 
Excellent condition very little use. Charles Morgan, R.R. 1, 
Box 334 Carmel, Indiana 46032. Tel: 846-8763.
QST: Jan. 1947 to Dec. 1956. Inch Make offer, cash & carry. 
Wm. Breunig, 253 E. Kingsbridge Rd., N.Y.. N.Y. 10458. 
FOR SALE: Swan 500 transceiver. Year old. Mint condx. 
$295. Loren M. Shultis, 58 Lowndes Ave., Huntington Sta., 
N.Y. 11746....................................................................................................
SELL Swan Mark 1 Linear Amplifier $325, plus transporta
tion . Dr. Patrick, Box 100. Caldwell, Idaho 83605. __
NCX-5MkII, NCX-AC, Mint, no scratches $450.00. Little use. 
Perfect electrically, mechanically. Very little use. Original 
owner, shipped prepaid in factory cartons. First certified 
check to Capt. John Palamaro, 1273A Capehart, APO, San. 
Francisco 96334.________________________________________ _
EICO 753 with solid state vfo and 751a/c p.s. Mint condition. 
$170 or best offer. WA9G1K, M-18 RT. 171 .Lockport, 
Illinois 60441. Phone: (815)-838-1346. _____ ____________
SELL: Gonset GSB-201 linear amplifier, mint condition, 
PEP 2000 watts, manual, $200.00 W2CMD, 2206 Smith Street, 
Merrick, N.Y. 11566.________ __ _______________ _
FOR SALE: 1 DXI00 transmitter with push-to-talk in good 
condition. First $50.00 gets it, you pay freight! Gerald L. 
Lyssy, W5BRZ, Box 881, Sinton. Texas 78387.  
WILL Trade—Four-inch like-new Unitron telescope with 
equatorial mount, heavy duty tripod, rubber-castored dolly, 
and many extras for late model, factory-built transceiver. 
Value of telescope, $450 00. Ward .1. Hinkle, 8 Wilkes 
Avenue, Box 88. Amsterdam. N.Y, 12010,   t
SELL: UHF Transceiver, APX-6 converted to 1296 Mg with 
29* reflector. $29. Three one month uld K2-W Philbrick 
Vacuum tube Op. Amp., $15 each; RF Gen., EICO, Model 
324, Factory wired, $40; Hi-Fi and Stereo equipment as a 
complete unit, $100; Presto turn-table Serial No. 329 with 
Audax 16 arm, $20; Heathkit High Fidelity SS-1 Speaker 
System $20; and FM tuner. Model FM-3a, $10; Stereo 
Amplifier, Solid State, EICO 3070 Cortina, $75. J. L. 
Courtney. 222 S. Dale Dr., Lima, Ohio 45805.
ATTENTION Southwestern Hams! Congratulations! You now 
have your own volume discount ham store! Never before 
heard-of cash savings on new Drake, Swan, Hallicrafters, 
Galaxy, National and BTl equipment. Even bigger savings 
on special packages. Get our quote before you buy. Write or 
phone today. Valley Discount Ham Shack, 4109 N. 39th 
Street, Phoenix, Arizona, 85018, Tel: (6021-955-4850.
KNIGHT T-150A transmitter, like new $60,00 going sideband. 
W4MPL, 7502 Oakmont Drive, Richmond, Virginia 23228.
COLLINS 75S3 with matching spkr. $375. Central Electronics 
100V with space 6550’s, original crate, $360. Heath Apache 
Transmitter $80. All units in perfect condition with manuals. 
Prices F.O.B. Philadelphia. Power supply items, tubes and 
other parts. Write for list. K3KRF, 2017 Ogden Street, 
Philadelphia, Penna. 19130 (215) 232-5599.
A GOOD Eico 7531! With Heath AC & DC power supplies. 
This one works! $200. Heath Sixer $35 or trade for twoer. 
K9KIC/7 1100 1st Ave. S.» Great Falls. Montana 59401.
HQ-ÍÕÕ Receiver, exclnt condx, 24 hour timer. $125.00; Home
brew 75 watt novice xmtr, $25.00; Want cheap swr 
meter. R. M. Pleva, 6038 Castlebar Circle, Indianapolis. In- 
diana, 46220.   
JOHNSON Invader 200, mint condx. $275. Johnson Valiant 
$125. N.C. 300 Revr $125. Matchbox $35. Nick Minko, 
WOVYE, 4302 W. 18th. Wichita, Kans. 67212,
SELL: B ‘& W 5100B Orginal carton $105. HR6-7. coils’, 
power supply, speaker, manual $50, both $135. Need 301-t 
late serial. WA6JDS, 5263 Aurora Dr., Ventura. Cal. 93003,
SELL: Heath HW-16 CW Transceiver, mint condition, $90; 
Hallicrafters S-38D receiver, excellent, $28; Knight VFO, 
fair, $9; K8HJM, Spicer, 334 N. Miami St., Trenton, Ohio 
45067. 
TRADE Honeywell Pentax Spotmatic 35mm Camera, like 
new, with electronic flash and other equipment, for GSB-100, 
CE100V. HT-37, SBE-34, NC-200. Valiant II, or 32V3. John 
E. Bagwell, Somerville, Tennessee 38068. Telephone 901-465- 
2026. 
FOR SALE: Collins 32S3. 75S3. 30L1 and AC Power supply 
516F2: $1500.00. WA6ODD. 1519 Randall, Glendale, Calif. 
91201. Phone: 246-1595.
HAMMARLUND HQ-110-C "w/spkr $125. Johnson Viking 
ll w/ptt and VFO $115. Dow Key antenna relay $10. All 
for $225. All factory mint, condition. Must see to appreciate. 
Lafayette HE30 $35. Hallicrafters S-120, Knight T60. Great 
novice rig $60 or $35 each. Phone: (914) WH84928. White 
P1 ains, N.Y. 10605._____________________________ _____ ____
NYC Area hams: HT-37, HQ-I70AC, Matchbox, TA^33“”Jn 
beam, AR-22, and over $200 in related accessories. Best 
offer over $500 buys entire SSB station in absolutely perfect 
condition. ! invite your inspection. Sry. no shipping; U pick 
up. Please call Carl, 9:30-10:30 P.M. (EST) wceknites. Tel: 
201-233-6984.______________________ _________ ________
FOR SALE: NC300 with 2 & 6 meter converters & speaker: 
Gonset 6M Communicator. New York City area. K2YWM. 
Tel: (212)-TE4-3495.
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PREPARE For new FCC exams! You need Posi-Check. Mul
tiple choice questions, diagrams, explained answers. IBM 
sheets for self-testing. Same form as FCC exams. General 
Class, $3.25; Advanced Class, $3.50; Extra Class, $3.75. 
295 to 300 questions or diagrams in each. Each complete 
for a specific exam. Basic questions duplicated if they apply. 
Third class postage prepaid. Add 26$ per copy, for first class 
mail; 54$ for air mail. Send check or money order to Posi- 
Check, P.O. Box 3564, Urbandale Station, Des Moines, 
iowa 50322. _ ______________________________________
SELL: Thor-VI, TX-62. SB-34/' Make offers. WA7EGK, Box 
3569, Laram e, Wyoming, 82070,________ _____________
COLLEGE Expenses—Must sell: SX-100, Mark 2/ $150,001 
Parks. K2LXY, Nashotah House. Nashotah. Wisconsin. 53058. 
HALLICRAFTERS SX-111 double conversion revr in like- 
new condx: $135 or best offer. WB2YCT. Michael Mari. 1460 
Gun HH1 Rd.. Bronx, N.Y. Feme: (212) 652-9383.
NATIONAL Linear NCL2000 Mint Condition, never used 
tin air, new tubes, original carton, $450.00. W4PDX, 516 
Horseman Drive, Lynchburg, Virginia, 24502.
HEATHKIT: SR-100 w/HP-23, SB-600, manuals. Rarely 
used. Perfect. $339. Poly Tri Quad, Complete $59. WB2GND, 
196 So. Hewlett Ave,. Merrick, N.Y. 11566.
SELLING: B&W 6100 xmtr (read page 58, Sept. 1963 QST), 
factory FSK. $345: RME 6900. $150; plus station and test 
gear, magazines (QST. RTTY. etc.,) s.a.s.e. for list. WA6- 
NAT. 1241 Hooton. Carmichael, Calif. 95608.
NATIONAL HRO-60, coil sets A.B.C.D. matching speaker 
and manual. Brand new condition in original factory carton, 
used only a few days, $275.00 or best offer, 1. lannelli, 3233 
Michigan Avenue, Costa Mesa. Calif. 92626. Tel: <714) 549- 
0215.______ _______________________________
COLLINS 312B-5 like new. $23’9.00; Collins 30L-1 absolutely 
mint, $325.00: Johnson 275 watt Matchbox with SWR. 
$59.50: EICO 730 Modulator $27.00; Heath IM-10 VTVM. 
$25.00: Two new 4CX250B. $25.00 pair: will prepay all but 
the 30L-1 in 48 states. W0UDZ, J030-20th, West Des Moines, 
Iowa 50265.____________
SELL: Hallicrafters SX-115. Drake SW-4A. Both excellent 
condition. C. F. Williams. 2473 Sunrise Blvd. N. 101. Rancho 
Cordova. California 95670,__________________ _______
SELL: DX 60A $65.00: Heath HQ10 VFO $25?6o: Valiant 
II $175,00: Drake 2B, speaker and crystal calibrator $165.00; 
SX99 with Q Multiplier $70.00. All in excellent condition. 
R.. B. Guthrie. WB4APP, 811 Southall Place, Sanford, N.C. 
27330. __________________________________________
COLLINS S’/Linc. “ mint 75S3, 32S3. 312B4, 30L1, 62 SI 
(VHF) All complete, with many extras, manuals, etc., cash 
only. $1600. F.O.B. W41WA. 21 Lancaster Terrace, Hampton, 
Virginia 23366, _________________ _____ _______________
HOME on San Franc:sco Peninsula, 650 foot elevation, 
beautiful view, superb DX and VHF location, self supporting 
tower with Telrex Tri-Band. Other antennas 160 meters 
through 2 meters. Very extensive ground system, 200 AMP 
electrical service, 20 X 40 Ham shack and shop. Nearly 
4,000 square feet of luxury living with four bedrooms, three 
baths, two electric kitchens, central heat and easy mainte
nance landscaping professionally done. Now wall to wall 
carpeting and drapes, $67,500. Two adjacent building sites 
available for a total of IVi acres. W6MOV. (415) 591-5882 
Evenings, 783-5611 Daytime.
SOUTHERN California: Communications receivers, trans
mitters, and SSB transceivers repaired and reaFgned. Guar
anteed work. Special problems invited. Eighteen years com- 
mmfeations experience. Gates Marine Electronics 255-A 
Marina Dr„ Long Beach, California 90803.Roger. K6GOC, 
DOUGLAS Electronics offers bargains new and used. Swan 
14-117 $98.00, Swan 410 VFO with 22 adapter $100-00, 
NCX-3 with Heath DC supply, both $175.00. practicallv new 
original S line. 75S1 $275.00, 32S1 $350.00. 516F-2 with 
speaker installed $95.00. latest model 75S3B used only a few 
hours $550.00. earlier model 75S3B $500.00. 75A2 with speak
er. perfect condition $150,00. 75A4. earlier model with 
speaker $250,00, Heathkit HX-20 SSB with HP-20 supply, 
both $120.00, DX-100 B, excellent condition $75.00, Ham
marlund HQ-100C, $75.00, Others received almost daily. 
Stocks of Hy-Gain Mosley, CDE, B & W. W5GEL, 1118 
South Staples, Corpus Christi, Texas 78404, ________ ___
OLD Timer wants Grebe CR-18 receiver, reasonable. W5- 
ÁBN, 1412 Highland Road, Dallas, Texas 75218.
SELL: Heathkit HW10DHP23 Power <un"ly excel’ent con. 
dition, factory al’gned $300. Yellin, WB2VIN, 315 Rogers. 
Brooklyn. N.Y. 11225.________ ______
GALAXY 300W Triband transceiver with house and mobile 
power supplies and New VOX $220 00 delivered. WA6ESQ. 
4386 Pacific Highway, San Diego, Calif. 92110.
WANTED: ARRL Antenna Book, second edition; will pay 
any reasonable price or will swap edition 3. 5. 8, 9, or 10. 
Cha^oell, 22206 Del Valle St., Woodland Hills, California 
91364.__________________
SELL- Knight R-55A receiver in excellent condition for $40 
or trade with $20 for R-100A. Jeff Krenz, 821 South Sher
man. Bay City. Michigan 48706.______
WANTED: Drake DC-3 supply; eight foot parabola: Selling: 
Ranger, $60.00; HQ-145C $150.00: HQ-110C. $170.00- BC- 
221 frequency meter, $55.00: HW-32 with AC supnlv. $90.00; 
BC-348 receiver, $40.00; SB-101. SB-600 and AC simply, 
$400.00; SB-33 xcvr and DC supply, $200.00: Webster Band- 
scanner, $10.00, .All items best offer or first check. BARS- 
W9YT, Electrical Engineering Bldg., University of Wisconsin, 
Madison, Wisconsin 53706.
ALLTRON ICS—Howard Model 
$ 125.00. Dr. H. Rea, Fort Mill,

L teletype converter, 
S.C. 29715. 

new,

SWAP: NCL-2000. in absolute mint condx, 1 year old, for 
L-4 °r L-4B WA9HEU, 704 Main St., Dundee, Ill. 60118.
HT-32. $2OO7SX-1O1A. $150. HQ-110, $110. Complete with 
manuals. WA0GOJ. Bruce Dahl. 2114 South First Avenue, 
Fargo, North Dakota 58102.

DISCOUNT Prices on new equipment in factory sealed car
tons, Time payments on any purchase. New Swan 500C 
$468, SW-350C $378. New TR1-EX W-51 Tower (Reg. $362) 
only $299.95 Prepaid. New CDR Ham-M & Indicator $99.95, 
New national NCX-500 $359. All new equipment in factory 
sealed cartons. New Hygain THC^DXX $135. TH3Mk3 $109, 
Mosley TA-33 $109. TA-36 $136, New SBE SB-34 (Reg. 
$449) $395. Send for discount quote on all brands of equip
ment. Time payments. Package Special: Galaxy V Mark HI, 
AC-400 P/S. Speaker, Shure 444 mike, Hy-Gain TH3Mk3 
antenna (Reg. $679.80) only $619, $21 monthly. Edwards 
Electronics, 13!6-19th St., Lubbock,_ Texas. 806-762-8759, 
TAPE Recorder—Crown SS-824. Four Speed, SA-20-20 Am
plifier, CX Carrying Case. Used 50 hours. $995.00. A. A. 
Farrar, Walnut Hill. Amherst, New Hampshire 03031.   
HALLICRAFTER SX-140 Rec/ and HT40 Mark 1 Trans
mitter. Both for $150. good condition. WA2REQ Tel: (212)- 
763-8726, „_____ _............... ______ _________________
CAN anyone donate tapes to teach code at School for the 
Blind? XEINE, Box 2807, Mexico City IDF.
WANTED: KWS1 parts. Cables (Bandswitch and kilocycles 
dial); R.F, Choke L-403; capacitor C-501: Air hose; springs 
for exciter slug-tuning rack; filter cover for rear of RF com
partment. James W. Craig. Jr., WlFBG. 29 Sherbourne Ave- 
nuc. Portsmouth. N.H. 03801.________ _____ ____  __
SELL: Sonar G CB Transceiver 8 channels transmit 23 
tuneable 110 AC 12 DC 15 watts input. $110.00 or swap. 
Geloso 2 meter UFO New $10.00. Heath HG 10 with tubes 
$18.00. Lafayette S;mi Auto Bug $5.00, Turner M&2 Tran
sistorized Preamp microphone $16.00. -Alliance T4S Rotor & 
Control $15.00. Multi product 500V AC power supply $8.00. 
J. Rotunno. 1816 Park View, Bronx, New York 10461...............  
WANTED: HQ180AX, ' HQ17nlVHFL.. HRO500, 5U. 51G-1. 
105B. Lesson course on electronics, and textbooks. State 
condition and price, John Waskowitz, 541 Marcy Ave., 
Brooklyn, N.Y. 11206.................................. _____________________
FOR SALE: Galaxy Tn.. witFXcT^ $180.00 FIRM. 
James R. Mason, 442 Marilu, Richardson, Texas 75080.
SELL: Johnson Valiant I, recently reconditioned. $150. SX- 
100 $120. Will pay shipping. Roy Fansler, WA9UES, Route 
3. Fairfield. Illinois 62837.___________ __ _
DRAKE TR-4,...AC-4 and EV-726SR mike"'...$55o/” Like-ncw 
condx. Never mobile. Original cartons and manuals. Write: 
Bill Strong, Box 15352, Millsaps College, Jackson, Miss. 39210. 
WA5KPE.
6 Meter Lafayette HE-45A transceiver, squelcher, new crystal 
& PTT microphone & lowpass filter. HE61A VFO, all very 
excellent condition: $80, you ship! Jon Fortune, WA9TTO, 
225 S. Hickory, .Arthur, Illinois 61911. 
HALLICRAFTERS HT 37 xmitter and SX 101A Receiver 
AM CW SSB. Both in excellent condition. $400.00 takes 
both. Will include Dow Key Relay, You must pick up. W2- 
GIE. 620 West 141st Street, N.Y.C. 10031 Phone 926-3961.
TOROIDS. 88 & 44mhy. Unused, unpotted, center-tapped: 
5/S1.50 Postpaid, 11/16* oiled reperf tape, $3/box. Page- 
printer paper. $5.50/case. Eico 720 transmitter, $35, Halli
crafters HT-37 SSB, electrically perfect, $175, Saturn Six 
halo $9, Johnson 6N2 and matching VFO $100. Heath twoer 
(lunchbox) $30. Wanted: Back covers for Model 80 gener
ator. PTO for Collins 51J3 (70E15). RTTY gear. Stamp for 
list. Van, W2DLT, 302Z Passaic, Stirling, NJ .07980.
HEATH HW-16: in excellent operating condition. Great for 
novices, or CW’ers, $90, (Jene. WB2ARD, 16 El mire SL, 
Hicksville. N.Y. 11810 (516) WE-5-3112.______
GSB-20Ï linear, perfect, 1 hr use, $180.00 Shipped collect, Ä1 
McMillan, 1441 Madison Avenue, Council Bluffs, Iowa 51501.
CLEGG—Zeus with ps/mod unit, Askg $375. Art Horwich, 
WAgiQP 811 Franklm. River Forest, 111. 60305,  
FOR SALE: Heathkits: HW-18-2 MARS transceiver, $125.00; 
HO-iO monitor scope, $45.00, Hammarlund HK-IB kever, 
$25.00. Postage not included. WA0JCI, 5915 Hazel Valley, 
San Antcnio, Tx 78242................................................. .........................
SELL, trade General Radio 700-A signal generator, two 700- 
Pl voltage dividers. Best cash offer or trade for good receiver, 
transceiver. Gene Hubbell. W7DI. 6633 E. Palo Verde Lane, 
Scottsdale. _ A Hz, 85251.______ _ ______________ ,___________
GOING Transceive—Sell Drake 2B and 2BQ $175.00. Also
Valiant II F/W $200.00. R. Burns 421 W. Main St. Warsaw, 
Ind. 46580.
SELL: Motorola FMR-13V receiver 30 to 44 Mhz 12 volt, 
Ralph Villers. P.O. Box I, Steubenville, Ohio 43952.
FOR"SALE: Johnson Matchbox 250-30-1 $50.00. Heath MR-1 
receiver $35.00: MT-1 transmitter. $30.00. Frank McJannet, 
115^ Evanston N. Seattle, Wash. 98133. ______
NAVIGATOR VFO Exciter; Pierson KE-93 Mob.le Receiver, 
A.C. 6, 12V. D.C. supplies, cables. Best offer. Jeff 501-PL 
1-7987, P.O. Box 7, Spring Dale, Arkansas, 72764.
FOR SALE: 'loo much equipment: New brake TR-4 with 
RV-3 remote VFO speaker combination and A.C. P,S, 
$550.00. Brand new in box. Galaxy R-530 $595.00, New 
Poly Quad antenna 4 element with wire and 24’ ft 3* alum. 
Boom, Drake R-4A receiver and MS-4 speaker $300.00. 
Hunter wattmeter, $35.00 W9CKF 812-42-59857 W9CKF 
Porter Barnes, 2922 Muensterman, Evansville, Ind^U.S.A.
SELL: Henry 2K $450.00 drive it with Central Electronics 
100V $300 Sorry, No ship. Bill Hanberry 1340 Mountain 
View, South Pasadena. Ca, 91030. Phone 254-2344.  _
WANTED: Johnson desk KW AM and CW amplifier unit 
with or without Ranger exciter. Will pay S300-S350 depending 
on condition. Also need a Johnson Viking 500 AM-CW 
transmitter. $225 cash. Bill Smitherman. WA4YFI, East 
Bend. N.C. 27018, Tel: 919-699-3139, _________ _________
HQ-170 immaculate condition. First offer over $150 gets. 
K6EVQ. 3539 Evans Drive. Santa Susana, Calif. 93063. Free 
Delivery Southern California. _______ ___________
HX-50 With 160 Meters, in excellent condition. $225.00. No 
shipoing. sry. W8GNN, 15045 Michael Street, Taylor, 
Michigan 48180.
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FOR Sale: General Coverage receiver: SP-600 JX-26 in metal 
ease, in exclnt condx. WA0GUW, 231 So. Jasmine St., 
Denver, Colorado 80222.
“HOSS TRADER Ed says if you don’t buy your ham gear 
from him you might pay too much. Write or telephone the 
“Hoss” for excellent cash quotes and trades anywhere in the 
U.S.A. New equipment, discontinued items; New Drake L-4 
Linear, $525.00; Swan 500. $395.00; Galaxy V Mark II, 
$319.00; new Rohn 50 ft. foldover tower prepaid $189,00; 
new Mosley Classic 33 beam and demo Ham-M rotor. $199.00. 
Used equipment: BTT-LK-2000 linear. $575.00; HW-12A, 
$88.00; Drake 2-As. $129.00; TR-4, $409.00; TR-3s. $349.00; 
T4-XB. $359.00; R4-B. $339,00; Swan 500C. Ser. #1239814, 
$379,00: Galaxy V Mark III, $329.00. Ed Moory Wholesale 
Radio Co., Box 506, DeWitt, Arkansas 72042. Phone (501)- 
946-2820. .. .............................................. ... .............................................
NCX-3 and Heath A.C. supply. Ready to operate. $180.00. 
K8CPJ/4, Box 12, Steinhatchee, Florida 32359. Tel: 904- 
498-3021.................................................................................................... .....
BACK Issues of QST. Also have old copies of other radio 
mags and rare copy of 1921 List of Stations, commercial 
and gov’t. Also 2 speakers, exclnt condx, 1 variometer. 1 
tuning coil, 1 “B" eliminator and 1 KW Spink transformer. 
More items not listed. Mrs. J. Kovell. 313 Hunter St., Niles, 
Ohio 44446.  . .... ............
HEATH Marauder, $165.00: Warrior, $145.00. Both in great 
condx. F.o.b. D-104C, $6.00. Knight SWR, $6.00. K4JUQ, 
Box 5042. Raleigh, N.C. 27607.  
LINEAR World Radio Labs Atlas 2 KW desk-top (resembles 
Bandit); uses four 572’s in grounded grid for full 2 Kw. SSB. 
Like new condx, and will guarantee satisfaction or your 
money back: $260. Prefer local sale but will deliver within 
100 mile radius. Sorry, no shipping. Drake R4-A. absolute 
mint condx, $295.00. Can shin. Heath VFO VFT. $12.00. 
Les Miller, WA3IKD. 939 Roumfort Road, Philadelphia, 
Penna. 19150. Tel: 215-CH7-7943 
FOR Sale: Knight T-150A, 6-160 meter transmitter, and com
plete 2-meter base station. AU for $225.00, or your best offer. 
Write for full details. A. B. Rogers, 360 Lake Cer Merced, 
#3, Daly City, Calif. 94015... W6HEA. ..... ... ............... ......
FOR Sale: National HRO-7 receiver with all 5 coil sets for 
10-160 meter and power supply: $95.00. W8HJF, 2108 Virginia 
Ave., Lima, Ohio 45801. ____ _____
WANTED: Heathkit electronic-analog computer Model EC-1. 
Advise age, condition and price in letter or call. R, J. Schlesing
er, K6LZM. 5108 Melvin Ave., Tarzana, Calif. 91356. Phone: 
(2131-342-4376. 
DRAKE 2-B. 2-BQ, $190.00: Heathkit: HD-10 keyerr$35.00: 
HM-11 SWR, $5.00; HW-32-A, $95.00; HP-13. $60: HP-23, 
$40.00: Twoer, $35.00: Johnson 275-watt Matchbox, $45.00; 
CDR Ham-M (new condx), $95.00: Rohn 40 ft. crank-un tower 
with guys, rotor mount and hinged base-plate, $125.00. (Pick-up 
deal only with tower); W2AU Tri-Band quad, free with tower 
(vinyl coated spreaders), $10.00 separate. Hustler bumper mount, 
mast & 20 meter resonator $20.00. Make your offer, no trades. 
Save money on lots of 2 or more items. WB2RJJ, Robert 
Schenck, 22 Greenwich St., Bergenfield, FI.J. 07621. Phone: 
(201 -384-182R Monday nites only.
SELLING OutTNCX. MK-T”NCA Supply, 729SR mike: Heath 
keyer. HO-10 scope, and HM-11 bridge. All in top condx. Make 
an offer! Richard Duntley, K1EVU, 88 Perham Street, Farm
ington. Maine 04938._________________________ __________ ____
SELL: Linear amplifier, grounded grid, 1 kw plus. Comnletcly 
shielded and filtered for TVI. Never used, with new 3-400Z and 
chimney. Best quality parts, B&W, Jennings, Cardwell, etc. 
$125.00. less than parts cost. Meter panel, four Weston under 
glass, $35.00, R. W. Emott, W2AL 29 East Madison Ave., Flor
ham Park, N.J. 07932. Tel: (200-377-3832.
VIKING Ranger One for sale. With push-to-talk relay and 
mike. Tn exclnt working condx. Accept first best offer. Louis V. 
Kovi. RD #1. Ringoes. NJ, 08551.  .
SX-117, $220. K3LQO, Don Ellis. 43 Poplar" Lane, Levittown, 
Penna. 19054.   
SWAP For HW-32Â or similar rig Heath radio controlled 
garage door opener GD-177A, brand new receiver and transistor 
transmitted mechanism slightly used, also Johnson Ranger, 
$79 00: Gonset G-66B, $39,00: Johnson T-R switch. $15 00; 
B&W 380 T-R switch. $5.00; Heath Sixer, $20.00. John Win
ward, 3554 Parkview Drive, Cornwells Heights. Penna. 19020. 
Tel: (2151-639-7523. __
WANT: Collins 714E-3 control. W9AMZ, 1909"Forest Drive", 
Mount Prospect, Illinois 60056. ____  _______ _________
MATCHING Heath station. " Mohawk" RX-t rcvr, $125700: 
Apache TX-1 xmtr and SB-10, $175.00. AU are in excellent 
condition and are on the air now, Robert Talbot, Stagecoach 
Road, Wilton, New Hampshire 03086.___ ____________________
SELL: Johnson Viking Kilowatt amplifier, originally cost over 
$1500. Uses pair of 4~400As at one kilowatt input SSB, c.w. 
Has been converted to grounded grid. Tn gud condx, with manual 
and spare pair 4-400A, $300. Hallicrafters HT-37 exciter, in gud 
condx. with manual, new pair 6146B, $175.00: Johnson Viking 
Valiant T, needs work, $75.00, Variac. 0 to 140 volts out at 55 
amperes CCS, almost new, $50. Hy-Gain 204BA, four element 
20-meter beam, pick-up deal only, sry: $60. Joe Johnson. 305 
Fast John Street. Champaign, Illinois, Phone 217-344-9424.
HAMMARLUND HÖ-170A receiver’ with clock, $140.00: F 
720 transmitter. $50.00. Both in very gud condx. WA8ULQ, 
Robert Wyatt, 3526 W. Hillcrest, Dayton. Ohio 45406. 
FOR Sale: Heath Mohawk rcvr. $140.00: DX-100, $65.00; 
Ameco CN-144 factory-wired, $30.00 J. Manikowski. W9TGV, 
6809 Highland Street. Hanover Park, Illinois 60103. Tel: (312)- 
837-7762. .... ... ............ ..... ... ........... ....... .............................
SELL: Microwave test set “X” band frequency meter. Signal 
Generator, power meter, TS-147A with manual. $85.00. RTTY 
page-printer paper, 3 ply. $7.50/case. WB2PLY, Box 207, 
Princeton Jet., N.J. 08550, Tel: (609)-452-9038....... ...... .................

The 
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QST
He won't turn up his coat collar 

to hide it.

He won't have to exchange it 
for one with longer sleeves.

He won’t read it once and 
shove it out of sight.

It won’t shrink.

And he'll like it whether he 
smokes or not.

QST is the one present that’s always 
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monthly reminder that you think 
enough of him to give him something 
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£

ARRL Membership with QST $6.50 in 
U.S. and Canada, $7.00 elsewhere 
(SEE ADV. ON PAGE 000 OF THIS ISSUE)

THE AMERICAN RADIO 
RELAY LEAGUE, INC.

Newington, Connecticut 06111

32S-1 Mint, without a.c. $395; Collins KWM-2, $695 without
a.c. Trades considered. Want: Collins 312B4. SB-34. Reason
able. F. E. Coble, WA4LXX, 251 Collier Ave., Nashville, Tenn.
37211.
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HINTS
, AND

KINKS
for the Radio Amateur

$1'00 U S A.

$1.25 Elsewhere

Tust in time for Christmas, we have a brand new J edition of HINTS and KINKS for the Radio 
Amateur.

Tam-packed with ideas for operating, building, J modifying, experimenting, etc.

Cjym't miss this NEW EDITION of a book full of 
IM ideas. There is something for you no matter 

what your “specialty” in Amateur Radio.

The American Radio Relay League, inc.
NEWINGTON, CONNECTICUT 06111

□ST
ADVERTISERS

£ "Advertising is accepted only from firms who, 
" in the publisher's opinion, are of established 
integrity and whose products secure the approval 
of the technical staff of the American Radio Relay 
League."

Quoted from QST’« advertising rate card

Amateurs and Electronic Engineers: Practi
cally everything you need can be supplied 
by the advertisers in QST. And you will 
know the product has the approval of the 
League's technical staff.
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Wtrrg Christmas!
BUT WHY WAIT?

Start now to enjoy the better QSO’s these
FB ACCESSORIES CAN HELP YOU GET! 73 Rannidò*

DUMMY LOAD/WATTMETERS 
An effective means of 
measuring and peaking 
RF power into a dummy 
loaa. Four calibrated 
scales permit accurate 
readings of RF watts. Pro
tective warning light.

MODEL 334A
1000 watts. 2 to 230 MHz . . . $135.
MODEL 374
1500 watts. 2 to 30 MHz . . . $135.

You can peak up any 
antenna and match 
its impedance more 
easily and precisely, 
with the new:

MODEL TE7-01 
OMEGA-T ANTENNA

NOISE
BRIDGE

COMPACT PORTABLE "CASSETTE” RECORDERS
Bore 
listen 
have 
state, 
ready

your friends green with envy! Make ’em 
to your rare DX and unusual QSO’s you 
recorded for posterity. These new solid 
battery operated tape recorders are always 
for instant use and immediate playback.

each pop-in

Cassette cartridge will take a solid hour of your 
thrilling moments (even baby's first words).

Each comes with remote control microphone, 
batteries, and a Cassette ready to use.
Compact, portable.No fumbling with tape or reels

AIWA
PANASONIC

Weighs only 3 lbs! 
Has VU meter 
Worth more!

SPECIAL OFFER!
Extra 60 minute QQp 

Cassette cartridges "vu 
(with recorder order) EACH

Includes radio recording 
patch cord. - Ar 
5VZ lbs. $ J Q95 
Harrison’s “fQ 
price

(quantity limited)

HEADQUARTERS, USA”*

20 Smith St., Farmingdale, L.I., N.Y. 11735 
(516) 293-7990

-VISIT OUR NEW STORES—
FARMINGDALE, L.l. Route 110 at Smith St. (516) 293-7995 

NEW YORK CITY—8 Barclay St. (212) BArclay 7-7922 

JAMAICA, L.I.—139-20 Hillside Ave. REpublic 9-4101

Great to get... or to give . . .

(Certificates
for any amount you name

May also be charged to your 
Harrison charge account, and 

payments spread over many months.
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Sweepstakes. November

High Claimed Scores..............................   95, Feb.
Results. 34th Annual................................................  62, Apr.
Announcement, 35th Annual..........................  54, Oct.

Sweepstakes, RTTY 
Results, Seventh World-Wide................................ 65, Feb,
Announcement, Eighth World-Wide............................. 70, Sept

Sweepstakes, V.H.F. 
Results, 21st ARRL.........................   53, June
Announcement, 22nd ARRL............. ............................ 63, Dec.

Try the FMT (Wood)............ .....................   55, July
VE/W Contest

Results. 1967.............   60, Sept.
Announcement, 1968..........................   63, Sept

V.HJ. QSO Party 
Announcement, June...............................................  57, May
Results, June..................................................................... 64, Sept
Announcement, September............................................. 49, Aug.
Results, September........................................................... 66, Dec.

CONVENTIONS
ARRL National 1968............................................................... 76, Jan.

73, Mar.
Central Division..........................   49, July
Florida State....................   70, Aug.
Hudson Division................ .......................    89, Sept.
Kentucky State.... ................................   70, Aug.
Michigan State..........................     61, Apr.
N ew England Division.............................    75, May
Roanoke Division....................................     89, Sept
Rocky Mountain Division...................................................... 79, June
Saskatchewan Province........................................................... 79, June
Southwestern Division............................................................. 69, Aug.
West Virginia State........................   79, June

EDITORIALS
The Amateur’s Code......................     9, July
Another Frequency Conference... .........................   9, Aug.
The Appliance Operator..........................   9, June
ARRL and the Communications Dilemma......................... 9, Apr.
ARRL and the Democratic Process...................   9, Afar.
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Communications Escalation................................................... 9, May
Delivery Costs....................   ....................... 9, Kept.
DXCC................................    9, Oct.
November Twenty-second.....................................  9, Nov.
Novice Retreads..........................      9, Sept.
Phone Patches........................................... 9, Dec.
What is the ARRL...............................      9, Feb.
The Year in. Review............................  9, Jan.

EMERGENCIES
Amateur Radio and Distress Information (Dean)....... 61, Jan.
Iowa Tornados............... .. —..........................    58, Aug.
Simulated Emergency Test Announcement......................... 66, Jan.
SET Results (Hill)......... .. ....................................................... 50, Aug.

FEATURES
Address Delivered by Mr. Mohamed Mill, Secretary

General of the ITU, on 23 Sept. 1967 at the opening of
the Annual Congress of the l.A.R.C................................. 60, Jan.

Amateur Radio and Citizens Band (Sykes)............ 61, Dec.
Book Binding Method (Nelson).....................   60, Dec.

Amateur Radio Expo!.............. .............................................  60, July
The ARRL Museum of Amateur Radio................ Part I, «52, Oct.

Part LI.... ... ...............      00, Dec.
Christmas QSO (Truster)....................................  58, Dec.
CQ Contest, de Padre Tim Brine..............................   77, Nov.
Danger Electrical Shock (Zemek)............ ............................ 54, Sept.
Edsel Murphy’s Laws (Lawson)............................   «59, Feb.
First Novice WAG, The (Blasi)-- ----------- ---------- - ------- 52, Mar.
Getting the World in Tune (Meyer).................................... 62, Aug.
Ham W Gravy (Evans').............................................  77, June
Hams Help on Election Returns (Beard)............................ «58, Sept.
How 1 Learned to Love a Contest < Redington)................. 71, Nov. 
K4GOP “How to Succeed in Politics Without Getting

Involved”................................         113, Oct.
Novice in Wonderland (Pollock)........................................... 70, June
QCEN & Community Radio Watch (Weaver)..................  76, Sept.
QRP Versus QRO (Brine).....................   54, May
Return to Wonderland (Zimmerman).......................   62, Dec.
The Ruptured Rhombic (Voorhees)..............  73, Nov.
Tiny Voice from the Arctic...........................................   «58, Jan.
War on Hampathy, The (Fuller)........................................... «54, Mar.
Why the Radio Club? (McKee)... ....................  78, Sept.

FICTION
A Study of Hertz vs. Cycles Per Second (Hale)................ 48, Apr. 
Crystal Stable Frequency Control with Your Old V.F.O.

(Waller)..,...,..............................     46, Apr.
Dummy Loads from the Junk Box (Schroeder)... .............. 47, Apr.
The Real life of W2SKG (Leonard).................................... 55, Dec.

HAPPENINGS OF THE MONTH
Advanced and Extra for Shut-Ins. ........................... 84, Apr.
Amateurs and Members...............................   70, Mar.
Amateur of the Year (St. Louis Club) 1968 Plaque.......... 89, Oct. 
Anti-Noise Bill Passed in House........................................... 78, May
ARRL Asks FCC to Keep 6 Meters Open.......................... 64, Nov.
ARRL/Canada Files Brief on Fees ................... 80, Sept.
ARRL Comments on Slow-Scan TV.................................... 72, Feb.
ARRL Supports “Retread”......................   67, Nov.
ARRL Supports Shut-In Docket......... .......................  7.5, June
A-2 Still OK for Novices on 2...................................   74, Jan.
Band Edges for S.S.B. Reminder.......................................... 80, May
Behind the Diamond

Wayland Groves, W5NW...........................   7.3. Feb.
Donald Mis, WITS........................ ... „.... 71, Mar. 
Gilbert Crossley, W3 YA............................   8.5. Apr.
Robert Denniston, W0NWX......................................... 79, May
Noel Eaton, VE3CJ...............................     75, Juae
L. A. Morrow, W1VG...............     70, July
Charles Compton, W0BUO.......................   67, Aug.
John Huntoon, W1LVQ................................................. 87, Sept.
George Grammer, W1DF....................  ..... 87. Oct.
Lanier Anderson, Jr., W4MWH, .................................. 79. Dec.

Board Meeting, a Pictorial Report of the 1968 ARRL... 74, July 
Boston Exams Only Thursday & Friday............................. 70. July
Canada Revises 160 Meters...................... ............................ 68, July
Canadian Calls Can Be Held Open...................    84, Sept.
Canadian Club Wins Antenna Fight...........................  66, Aug.
Canadian Fee Quadrupled............... .................    71, June
Canadian License Figures............................................  67, Aug.
Canadian National Exhibition.............................................. 66, Aug.
Canadian RTTY Ruling........................................................ 70, Mar.

Canadian Traffic Warning........... .......................................... 71, Mar.
The Carterphone Case: Phone Patches................................ 82, Sept.
Cincinnati Amateur Radio Week (photo)...................  65, Nov.
Club Gear Under Private Call..........................    71, June
Court Upholds FCC on License Denial.... .......................... 81, May
Easier I.D. Adopted.........................................  73. Jan.
Election Notice.................................    64, Aug.
Election Notice....................    79, Sept.
Election Results....................     64, Nov.
Election Results..................      72, Jan.
Epistle to A QRM Maker....................................................... 88, Oct.
Exam Credits Denied........... .................................................. 86, Oct.
Executive Committee Minutes No.......................   68, Nov.
Expansion of 160 Meters,.....................  71, June
Extra Privilege Clarified...............   74, June
FCC Clarifies Four-Month. Rule........................   78, May
FCC Denies Stay on 50.1 MHZ.........................   86, Oct.
FCC Policy on Modulation......... .  68, Nov.
FCC Rejects Three Proposals..................  74, June
FCC Retirements..........................................................   70, Mar.
Gigahertz Band Change Okay,. . ......................   67, Nov.
Goldwater, Denniston, Myers (photo)................................. 78, Dec.
Harry Engwicht, W6HC and Ronnie Martin, W6ZF

Honored by Pacific Division (photo)............... ................ 6«5, Aug.
Interference to Other Stations—An FCC Letter........... .... 88, Oct. 
John G. Doyle, W9GPI.............................   68, July
Latter Cover Plaque (photo)........................   80, Dec.
License Fees in Canada ..................   78, Dec.
Licenses for Immigrants.............................     76, June
License Revoked.............................     65, Aug.
License Suspended..................................     82, Sept.
License Suspension............................... .. 84, Apr. ; 81, May; 76, June
Minutes, Executive Committee Meeting, March 9. 1968, 82, May 
Minutes of the .1968 Annual Meeting of the Board of

Directors...................... ..................   70, July
More Amateur Radio Weeks,............... .................   68, July
More Recognition..................................................................... 66, Aug.
Navada AR Week (photo)..................................................... 81, Dec.
New Break for G.l. Novice.................................................... 74, Jan.
New Jersey Ham License Plates. ......85, Apr.; 67, Aug.; 67, Nov. 
Novice Eligibility Proposal.................................    83, Sept.
Penn. Amateur Radio Week (photo).................. 64, Nov. 
Pink Tickets__ ...... ............. 71, June
Portland, Oregon, Office Moves................ 65, Aug.
QSL Bureau Change Hands....................    74, Jan-
Richard Gregorio, K1RAW New England Ham of the

Year (photo)..................................................................      66, Aug.
Rules for Life Membership.........................     76, July
Shut-Ins Win Mail Exams....................    69, July
Six Meter Footnote..................................................   79, Dec.
Slow Scan TV In the U.S................................   80, Sept.
Special Callsign Rules Codified..............................  78, May
Staff Notes...... ....................................................................... 86, Oct.
State Legislatures to Meet.............................................  74, Jan.
Subbands Challenged.........................................    SO, May
Suspensions—Feedback...................   74, June
Technicians Eligible for Novice............ ...........................  68, July
Tryon, Elder, Get Awards (photo)......................   79, Dec.
VE3ZZ Retires from DOT......................................    6.5, Aug.
VE3NR Replaces Caton............................................ 78, Dec.
VE Tariff Try Fails..................... ...................    78, Dec.
Visitors May Use VOX........................................................... 68, July
Winner—Cover plaque Award for March.............. 89, Oct. 
WA4QSL Bureau Changes. ...................................................  68, July
Who the Devilis Who?...........................84, Apr.; 83, May; 76, June;

77, July; 82, Sept.; 89, Oct.; 67, Nov.
W9WNV Sues ARRL.......... ..........     81, May

IARU NEWS
Amateur Radio Booklet,....................   91, Oct.
Australian Licensing Notes................................................    74, Mar.
Austrian & Chilian Reciprocity and Regulations............... 77, Jan. 
Callbook Correction................................................   »............ 75, Feb.
Canada-Switzerland Reciprocity & Regulations................. 86, May 
Caribbean Emergency Net........... .. ......................   80, June
CCIR Seminar in Radio Communications at Geneva.... 77, Jan. 
Changes <& Corrections.................................................  74, Mar.
EA6ITU......................................................................... 92, Apr.
EI Courtesy Licenses.....................    81, July
Exhibit in Ivory Coast........... ...........................................  91, Oct.
Farewell RSGB Bulletin......................................   93, Apr.
Faroe Island Beacon......... ...............     87, May
Finland Reciprocity & Regulations.....................  75, Feb.
Foreign-Held FP8 License Cancelled...............      75, Feb.
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G B2L0 at City of London Festival.....................  92, Apr.
Headquarters Visits........ ...............  .................. 87. May
1ARC Convention............................................  - 71, Aug.
1ARC Propagation Research Competition —1968............ 75, Feb.
IARU Region II Contest...........................   90, Oct.
IARU Travel (photo W0DX at RSGV)............. ................ 88, Dec.
Indonesia..................................................     90, Oct.
International Meeting will sign VK1EC......................... 92, Apr.
1 talian Earthquake Emergency............................................. 71, Aug.
Italian Frequency Assignments................................  75, Feb.
Italy Issues Courtesy Operator Licenses............................. 79, Jan.
KG6I will Become KAI — Regulations........ ...................... 81, July
Luxembourg Reciprocal Motes and Regulations................ 77, Jan.
Mauritius Issues Amateur Licenses...................................... 85, Nov.
Mexico Amateur Radio Mobile Group (phnto).................. 81, July
Mexican Convention............................................................... 93, Apr.
Monaco Membership Proposed............................................. 86, May
Monaco Becomes Member..................................................... 85, Nov.
New Korean Calls and Regulations........... .......................... 85. Nov.
New Membership Applications............................................. 86, May
NewThird-PartyTrafficAuthorizationandRegulations. . 81, July
Nigeria Licensing..................................................................... 74, Mar.
Notes...................................-.............................................. 91, Oct.
NRRL Changes Address..,................................................... 81, July
Partners of the Alliance Radio Network.... ........................ 79, Jan.
Photographs

Africa.......................................................... .77,78, Jan.
Indonesia............................ .................................................. 79, Jan.

WIA, DARC, RSB, RCA...............................................92.93, Apr.
JARA, LMRE......... .................   71, Aug.
WIA.RCV....................     90, Oct.
WF0ITU......................................................   85, Nov.
Goldwater in South Africa..................   75, Mar.
Miscellaneous......... .........................................................   75, Mar.

PK Remains Silent................................................................... 81, July
QSL Bureau Changes................................................. 92, Apr.; 91, Oct.
QSL Bureau of the World....................................................... 81. July
QSL Bureaus of The World.........................    88, Dec.
Reciprocal Notes...........................   88, Dec.
Reciprocal Operation aud Regulations..................  85, Nov.
Region HI Congress... .... ........................ ................................ 71, Aug.
Rhodesians on 70 Me............................................................... 75, Feb.
RSGB Officer Changes............................................................ 74, Mar.
Six Meters From Poland..............................................  75, Feb.
Special Czechoslovakian Prefix............................................. 88, Dec.
Space Conference Coming....................................................... 71, Aug.
Spanish Convention.....................................     93, Apr.
Temporary Prefix.......... ......................  ............... 86, May
Third-party Authorization WithdrawnandRegulations... 71, Aug. 
Trinidad Reciprocal (photo)...............................................  87, May
U.S.-Guyana Reciprocity and Regulations......................... 82, July
Venezuelian Amateurs Provide Emergency Communi

cations................ ...............................     74, Feb.
VOA Broadcast to Brazil....................................................... 77, Jan.
Welcome to London Program................................................ 74, Mar.
Western Samoa Seeks Union Membership.......................... 88. Dec.
Zambia Issues Courtesy Licenses.......................................... 75, Feb.

KEYING, BREAK-IN AND 
CONTROL CIRCUITS

Break-In C.W. with SSB Equipment (Tech. Corres.)......... 48, Mar-
Code Reproducer (Tech. CorresJ.............. .......................  44, June
Filter (C.W.), The Chirp Magnifier (Valentine)................ 16, Dec.
Filtor/Monitorfor the C.W. Man (Hatch)........................ 47, Feb.
32S-3, Further Improvements in the (Shafer).................... 38, Dec.
HD-10 with au External Paddle (H&K)............................. 51, Sept.
IamhimahcKejingForthe**Micro-ToKeyer”(fl&K)... 38, June
Key Adjustment, Semi-Automatic (Murphy)..................... 60. Feb.
Keyer, An Integrated Circuit Electronic

(Halverson & Stordahl).......... ............................................ 22, Apr.
Keyer, Improved Performance for the HD-10 (H&K)........ 56, Feb.
Keyer with Dot and Dash Memories, IC’KEY —■ An Inte

grated-Circuit Electronic (Van Cleef),........................  28, Nov.
Keying Tip (H&K).......................................................   51, Nov.
Miero-TO (Tech. Corres.)......... ............................. .. 51, Jan.
Micro-TO Again (Tech. Corres.)....................   40, July
Micro-TO Keyer Revisited (Tech. Corres j............ ... 48, Mar.
Monitor, An R. F. Actuated C.W. (McCoy)...................... 38, Nov.
Paddles, Magnetic Keyer (Nurkiewicz)............................... 35, Apr,
Preventing the HA-l Keyer from Generating Spurious

Dots(H&K)..................................... 45, Oct. 
Semiautomatic C.W. Break-In With the Swan 350............. 46, Dec.
Semi-Automatic Key Adjustment (Tech. Corres.).......... . 44, June
SixerandTwoer,Some Useful Modificationsfor (McCoy). 28, May

Teletype at Your Fingertips, Perfect Modifying the Key
board Morse Machine for RTTY (Horowitz).... ............ 32, Oct.

Touch To Talk (G&G).........................................   20, Oct.
Transceive With Instantaneous Voice hiterruption, 1VI 

(Hildreth)................................................. ............   40, Oct.
TransceiverMonitor Using Transistors, A (G&G).............. 41, Aug.
VOX, Experimental All-Electronic . . . System for SSB 

(Hildreth)....................... -.................................... 36, Mar.

MEASUREMENTS
AND TEST EQUIPMENT

Beware the Scrap Box (Burke).............................................. 44, Sept.
Binary-Decimal Counter Readout (Tech. Corres.)............ 54, Apr. 
“C”und“L” Measuring Gimmick (G&G)........................ 28, Feb.
Calibrated Ham-Band (Tech. Corres.)................................. 47, Aug.
Calibrator, Simple Crystal . . . Using An Integrated

Circuit (H&K).........................................     43, Jan.
Counter, Digital With Teletype Print-Out (Simmons)... 22, Aug 
Decibels, On . . . and Noise (Smith).................................. 34, Jan.
Dipper, Field Effect Transistor (McCoy )...........................  24, Feb.
Filter (C.W.), The Chirp Magnifier (Valentine)................ 16, Dec. 
FMT, Try The (Wood)........................................................... 54, July
Frequency Divider for 100-kHz. Calibrators (A Divide-by-

Four (G&G.)............................................................................. 2, Nov.
Frequency Dividers, Integrated-Circuits(Staples)............. 22, July
Frequency Measurement, Increasing the Accuracy of

(Golding)............................................................................. 11, Oct.
Frequency Standard, the Mainline FS-1 Secondary (Hoff). 34, Nov. 
F. S. Meter, Transistor . . . with Drift Free Amplifier 

(Czerwinski)...... ................................................................ 20, Jan.
Generator, Two-tone . . . with Scope-Sync Output 

' Noble).........................   43, Mar.
HeathkitSB-620“Scanalyzer" (RecentEquipment),... 50, Apr.
ImpedanceMatchingwiththeC-LineMatcheriV.H.F.).. 23, Sept.
K9CPZ IC Frequency Counter (Tech. Corres.)................. 17, Nov.
Markers, 25-KC (Tech. Corres.)........................................... 55, Feb.
Monitor, An Automatic Band Scanner/Transmitter

(Latter)............................     19, June
Oscillator, Two-Terminal (Tech. Corres.)............................ 50, Jan.
R. F. Probe, Diode Protection for the Heath (H&K).... 53, May 
Tester for Crystalsand Transistors, A (Wilson)................ 26, Sept. 
Zero-Beating Method (Geiser)............................................... 17, Feb.

MISCELLANEOUS GENERAL
Address Delivered by Mr. Mohamed Mill, Secretary 

General of the ITU, on 23 Sept. 1967 at the Opening 
uf the Annual Congress of the LA.R.C........................... 60, Jan.

Advisory Committees— A Pilot Project,........ .................... 70, Nov.
Amateur of the Year (St. Louis Club) 1968 Plaque...... .._ 89, Oct. 
Amateur Radio and Distress Information........ ..________ 61, Jan.
Amateur Radio — Present and Future (Denniston)..... 76, May 
Amateur Radio Week in Pennsylvania................................ 64, Nov.
Aeronautical ATVAtThe Pasadena Rose Parade (O’Hare > 106, May 
ARRL Awards Honor Roll for 1967 —The Hiram Percy

Maxim Gold Medal............................................................ 79, Mar.
Board Meeting, A Pictorial Reportof the 1968 ARRL  74, July 
Canadian National Exhibition........ ...................................... 66, Aug.
Cincinnati Amateur Radio Week (photo)............................ 65, Nov.
Cleveland Mayor Carl Stokes...................................  72. July
Congress Praises Mars............................................................. 81, Sept.
Contest Logging While Mobile............. .......................  47, Dee.
Danbury Open House.....................................................  79, July
Danger Electrical Shock (Zemek)..........................   54, Sept.
Demik, Illinois Amateur of the Year (photo)..................... 83. Dec.
Digital Clock, GMT for 12-hour (H&K)............................. 38, Jm)P
expedition Logistics (Cushing)............................................ 62, Feb.
February Cover Plaque........................................................... 73, July
Foster Gets N.M. PICON Award (photo).......................... 83, Dec.
Getting the World in Tune (Meyer).................. .................. 62, Aug.
GMT Conversion (H&K)..........................................   50, Sept.
GMT Clock Face (H&K)........................................   50, Mar.
Hanging QSL Cards (H&K)..................................   45, Oct.
“Harry Engwicht, W6HC and Ronnie Martin, W6ZF

Honored by Pacific Division” (photo).................. 65, Aug.
Hams Help on Election Returns (Beard)............................ 58, Sept.
History Repeats Itself (Chapin)...........................................  62, Mar.
How Much Better is Best? (Nighman)...................................101, Jan.
Index of QST Items on Commercial Gear, An (Wageman

& Wageman)................................................................  56, Apr.
The Miller Suit; A Special Report, ...................................... 83, Oct.
National Convention, 1968 ARRL........................................ 72, May
nr w uouikB........... tv, moiou, ayiot, ivxuy, ui, oo, jiug.;

21, Oct.; 49, 142, Nov.; 42, 59, Dec.
New Jersey Ham License Plates.........................................   67, Aug.
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New Jersey License Plates................................... ................ 67, Nov.
Novice and Technician Classes, GCARA (Michel)......... 84, May 
Portable and Mobile Regulations........... .............................. 81, Apr.
QCEN & Community Radio Watch (Weaver).................. 76, Sept.
QRP VersusQRO (Brine).................................    «54, May
Radio Society of Ontario’s Station, VE3RSO..................... 74, June
Richard Gregorio, K1RAW, New England Ham of the

Year (photo)....................        66, Aug.
Rules for Life Membership..................................................... 7fi, July
Scouts on the Air, 11th Jamboree-on-the-air............ .. 89, Oct.
Snowmobile (Easton)....................................  — 46, June
Staff Notes................................ . ..........................,...........«... 86, Oct.
Those Higher Class License Examinations — Basic Elec

trical and Electronic Principles......................................... 64, Mar.
Those Higher Class License Examinations 2 Series.............. 86, Apr. 
TVIin Eskimo Land(Dexter)................ ..........................  106, May
War on Hampathy, The (Fuller)........................    54, Mar.
WA4QSL Bureau Changes................................    68, July
Winner — Cover Plaque Award for March............. 89, Oct. 
Why the Radio Club? (McKee)...........................  78, Sept.

MISCELLANEOUS TECHNICAL
Aircraft-Reflected Communication (Tech. Corres. )............. 51, Jan.
Amplifier Kit, IC (New Apparatus)..........................  47, July
Antenna Type vs. Distance (Tech. Corres.)......... .............. 43. Oct.
Aluminum Finishes (H&K)................    44, Apr.
APT Weather Satellite Information (Strays)........ 93, Feb.; 47, June;

17, Sept.; 104, Nov. 
ATV Research Focus Deflection Coil Kit ( New Apparatus) 21, Apr. 
Aiidio-MeasurementsandTest£quipment(H&K)............ 48, Aug. 
Auroral Notes (Lund)............................................................. 36, May
Baluns, Kirk Broad Band (New Apparatus)...................... 36, Apr.
Beware the Scrap Box (Burke)............... .......................  44, Sept.
Bottom Plate Source (H&K)....................  45, Oct.
Breadboard, A Simple Experimental Circuit—“The

Clipboard”(Thorpe)......................................   28, July
Cabinet, Equipment (H&K)...............    57, Feb.
Cable for Remote Pickup (H&K)........................................ . 45, Oct.
Cleaning Crackle Finishes (H&K)............................. .... 14, Apr.
Cleaning Hint (H&K)...........     39, June
Clip Lead Improvement (H&K)......................    51, Sept.
Component Source (H&K).................. .................. 43, Jan.
Counter, Digital with Teletype Print-Out (Simmons).... 22, Aug. 
Decal Sealers ( H&K)....................................   51. Nov.
Decibels, On . . . and Noise (Smith).................................. 34, Jan.
Dentalinstruments for the Amateur (H&K)................  53, May
Detection, Synchronous Wead Signal with Real Time

Averaging (Adey & Kado)........................................  31, Dec.
Digital Logic Devices Pos........................ ............................ 17, July
Drilling Hint(H&K)..................................   51, Sept.
Eliminating Frequency Modulation in the Linear Master

Oscillator of the SB-101 (H&K)......... .............................. 44, Oct.
Equipment Labeling (H&K)........................................ 42, July
Etch-Resistant Circles.................................................  .... 47, Dec.
Etch-Resistant Material (H&K).  .................... ......... 44, Oct.
Filters, Combline V.H.F. Bandpass (Fisher)........ . ............ 44, Dec.
Finishes, Cleaning Crackle (H&K)..................................  43, July
Fire Alarm, Clothespin (H& K)........................  42, Jan.
Frequency Dividers, Integrated-Circuit (Staples)............. 22, July 
Grounded Grid Amplifiers, A Tuned Input Circuit for... 34, May 
Ground Rod Removal (H&K).....................   43, July
HD-10 with an External Paddle (H&K)......................  51, Sept.
Higher-Class License Examinations—PartlV,........... 64, June 
KW-12 Carrier Null Adjustment (H&K)........................... 51. Sept.
Ice Permits Forming of Difficult Bends in Copper Tubing

(H&K)......................     44, Oct.
Impedance Matching with The C-Line Matcher (V.H.F,). 23, Sept. 
83-1SP, Improved Methods for Wiring . . . (PL-259)

Plugs (H&K)............ ......................................... 44, Apr.
Improved Spotting for the SB-400 (H&K)....................  51, Nov.
Inductance And Q of Modified Surplus Toroidal Inductors

(Wetherhold)..............................................     36, Sept.
Inductors, Toroidal-Wound (DeMaw)................................. 11, Jan.
Instability in the Drake 2B (H&K)..............................  51, Nov.
Integrated Circuits, A Look at (DeMaw)........................... 11, Mar.
Integrated Circuit Heat Sink (H&K).......... . ................ .. 51, Sept.
Interference and the V.H.F. Mountain-Topper (Botts).... 34, June 
Jewelers’Loupe Helpsto Relieve Eye Strain (H&K).  53, May 
K9CPZ IC Frequency Counter (Tech. Corres.)......... 47, Nov. 
Key, Vibroplex (H&K).................................    43, July
Kit Parts, Separating (H&K)................ . .............................. 51, Mar.
LicenseExaminations,Those Higher Class— Part III.... 62, May 
Linear-Amplifier Design, Some Ground Rules for Sweep-

Tube (DeMaw)..........................................  30, July

Loop, Army . . . in Ham Communications (McCoy).... 17, Mar.
Los Angeles Handicap (Gilmcrj .................. .. 31, May
Lowering the Pitch of the C.W. Monitor in the SB-101 

(H&K)................................................................................ 38, June
Matching, An Impedance Method L Network and Balun 

(Leo)....................    Dec.
40-Meter Prefabricated Portable Station.............................. 42, Sept.
Meter Switching, Simplified (H&K)..................................... 43, July
Meters, New Faces for old (H&K)................ ...................... 45, Apr.
Microphone, Chest (H&K).................. .................................. 43, July
Modification, Swan 350 (H&K)............................................. 39, June
M. U. F. Values (Tech. Corres.)............................... ............ 51, May
Noise, Eliminating Background ... in the Ham Shack

(H&K)....................    ...... 43. Jan.
Noise Story — Happy Ending (Tech. Corres.).......... 43, Oct. 
Noise, Using Sun (Lund)..................... ............................ .. 42, Apr.
Or is it a UFO? (Tech. Corres.)................. .............. . 55, Feb.
Phone Rig f or 1.8 Me., A Transistor (DeMaw)................. 11, Sept.
Pipe Sizes (H&K)......................................................... ........... 51 » Sept.
Propagation Predictions Tidewater Handicap (Gilmer)... 28, Oct. 
QSL Service, Instant DX (Dage)......... ................................ 51, July
Receiver, Picture Story Showing Modular Construction of

a Ham (Rush).................. . .............. .................................. 42, Feb.
R. F. Attenuators, Building Low-Cost............................ 20, May
R. F. Inductors, Relative Merit of Toroidal and Conven

tional (Watson).......................................................... .. 26, June
R. F. Probe, Diode Protection for the Heath (H&K).... 53, May 
Safety Precaution for the SCR Motor-Speed Control

(H&K)......,............................................................ 51, Mar.
SB-101 Improvement (H&K)......................................... .. 50, Nov.
SB-100 Improvements (H&K)............................................... 53, May
Slow-Scan With Regular Vidicons (Tech. Corres.).............. 48, Dec. 
Solar Predictions (Tech. Corres.)...................... .................... 52, Sept.
Soldering Gun Holder (H&K)....................... . 50, Sept.
Soldering, How to do a Good . . . Job (McCoy)............. 28, June 
Soldering Pencil Tips, Repr. (H&K).................. .................. 43, July
Sunspot Cycle, Interpreting 50-Mc. M.U.F. Tendencies

in the Current (Cooper)............................ 19, Mar.
Switch, Coaxial (H&K)............................................ .............. 57, Feb.
Telephone Interference, Stopping (Hoff)............................. 46, Mar.
Those Higher-Class License Examinations.............62, July; 72, Aug. 
Triode, High-Gain ... of Forty Years Ago (Tech.

Corres.)..............................................................   49, Mar.
TVT-Maker(Tech.Corres.).......................................   52, Jan.
TVI.NoviceorGeneral . . . Can be Tough! (McCoy)... 29, Mar.
T4XHint(H&K)..........................................................   42, July
VHF Signals, Detecting . . . Too Weak to be Heard 

(Parrish)...................... ...................................................... 44, Jan.
Weather Satellite Picture Station Evolution of An Ama- 

teur(McKnight)................................................ .............. 28, Mar.
Where Did the Signal Go? (McCoy).......................... .. 14, July

MOBILE
Brackets,Transceiver Mounting (H&K)................ .. 43, Jan.
Converter for 1.8 Mc. Solid State Mobile Fixed (DeMaw). 16, Oct.
Contest Logging While Mobile........................... .................. 47, Dec.
Mobile Multi-band Antenna System (The “Mobiloop”) 

(Taylor)........ -............................. ............ . ............ 18, Nov.
Noise, Kill That Mobile (Carr)................ ............................ 36, July
Phone Rig for 1.8 Me., A Transistor (DeMaw)................. 11, Sept. 
Power inverter, A 500-Watt ( Dunaja) ............ .. 46, May
Remote Control for the NCX-5 (Waller)............................ 44, May
Resonators, Storing (H&K)................................................... 56, Feb.
Returning a Car Used for Mobile Operation to its Original

Condition (Halverson)........................................................ 44, Oct
Transceivers, Dial Modifications for Heath Monoband

(Searsj ............................................................... . .. 36, June
Transceiver for 144 Me., “The Connecticut Bond Box” 

(DeMaw).... ........................................................ .............. 11, Aug.
Transistor Transmitter for Two Meters (The 2T/2M) 

(Schlesinger),  ................ .. 31, Sept.
Suppressors, Ignition (Tech. Corres.).......... .. 51, Jan.

OPERATING PRACTICES
Diversification in Amateur Radio (Babcock)................ 97, Mar.
I’m Notin The Contest But (Nose)...................... 56, Mar.
Operating News (Hart)

ARRL Working Frequencies......... . ............................ .. 94, Aug.
BPL Medallions............................................................... 99, July
Gentlemen’s Agreements................ . .............. .. 94, Feb.
New WlAW Frequencies.................................. .. 101, Nov.
Poll Survey................................ .....................110, Apr.; 106, Sept.
Sending Code Spaces............ ...................... . .................. 95, Mar.
SSExchanges......... . .................................. . 102, May
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The Amateur’sCode (Segal).................................................. 9, July
To Call or Not To Call (Sheldon)......................................... 101, July

POWER SUPPLY
Batteries, More on Choosing (Tech. Corres.)........... 54, Feb.
Power Inverter, A 500-Watt (Dunaja)................................ 46, May
Power Supply, Heathkit IP-27 Low-Voltage...................... 41, May
Power Supply, Modern Design (Althouse).......................... 20, Feb.
Power Supply, Regulated (Tech. Corres.)..........................  41, July

PROJECT OSCAR
Oscar Signals, Antipodal Reception (Soifer)....................... 32, Nov;

PUBLIC SERVICE
Amateur Radioand Distressinformation ( Dean)............. » 61, Jan. 
Amateur Radio Public Service Corps (Hart)

Order in Nets.......................................................   68, Jan.
Who’s the Boss?............................................................... 66, Feb.
Which Mode?............................    58, Mar.
Which Approach?................ .............    76, Apr.
Refusing Messages..................................................  68, May
Recognition.................... .................................... ...........  .60, June
We Learned Some Things............................................... 56, Julv
Phase Out the BPL?..............................   57, Aug.
Charles City Comments...........................................  72, Sept.
Signal Quality of Traffic Stations................................. 77, Oct.
Count Your Traffic Right............................   78, Nov.

The Case For Belonging..........................     Dec.
How to Succeed in Politics Without Getting involved, 

(Boivin)..........................................    113, Oct.
Simulated Emergency Test 

Announcement......... . ...................    66, Jan.
Results(Hill)..............................................   5o, Aug.

RECEIVERS
Converterfor 1.8 Me.Solid-State MobileFixed(DeMaw), 1.6, Oct.
F.M. Converting Wide-Band Equipment for 420-Mc.

Service (Poland).......... ........................................................ 31, Aug.
40-Meter Prefabricated Portable Station............................. 42, Sept.
Picture Story Showing Modular Construction of a Ham

Receiver (Rush)............................................................... ,. 42, Feb.
Receiver, a Direct Conversion (Hayward & Bingham)... 15, Nov.
Receiver, for 600 to 20.000 Meters (Fishback)................... 18, Sept.
Receiver, The “GCR-2”(DeMaw)..............................  II, June
Receiver, SSS 80-40 “A Simple Solid-State ... for 80-

40”(DeMaw)........ ...................     ll, Feb,
Receiver, the Three Transistor (Lange)............................... 25, Mar.
Receiver, The W50MX Communications (Curtis)........... 22, Jan. 
Receiver, Transistor for 20- and 75-Meter SSB (The SSB,

Mark 1) (Lamontagne)........ ...........................   35, Aug.

RECEIVING
Antenna Type vs. Distance (Tech. Corres.)....................... 43, Oct.
B.F.O., A Stable Outboard (G&G)........................................ 34, Mar.
Clock, HQ-180C (H&K)................................    57, Feb.
Converterfor 1.8 Me. Solid State Mobile Fixed (DeMaw). 16, Oct. 
Converter for V.H.F. F.M., A (G&G)..........................  18, Dec.
C.W. with A VHF Receiver, Another Method of Copying

. . . Lacking a BFO (H&K)...................................  51, Mar.
Detection, Synchronous Weak Signal with Real Time

Averaging (Ad_'y&Kado).......................... ...................... 31, Dec.
Eliminating Frequency Modulation in the Linear Master 

OscilIatoroftheS3-101(H&K)......................   44, Oct.
Filter,ASolid-StateAudio(Anciaux)..........................  35, Dec.
Filter (C.W.), The Chirp Magnifier (Valentine)............ .. 16, Dec.
Frequency Divider for 100-kHz. Calibrators (A Divide- 

hy-Four) (Conklin).......................................................... 26, Nov.
I.F. Derived Hang A.G.C. (Tech. Corres.).......................... 52, Sept.
Instability iu the Drake 2B (H&K)..................................... 51, Nov.
Monitor, An Automatic Band Scanner/Transmitter

(Latter)........................     19, June
Monitor,AnR.F. Actuate C.W. (McCoy)............................ 39, Nov.
Noise Story Happy Ending (Tech. Corres. )........................ 43, Get.
Noise, Using Sun ( Lund).................................   42, Apr.
Premaplifier, A 2-Meter FET (G&G).................. 37, Jan. 
Preamplifier, a 10-Meter FET (G&G)................................. 38, Jau.
Preamplifier for 1296 Me., A two-Stage Transistor 

(Vilardi).....................................................    40, Dec.
Preselector, An FET for 20, 15, and 10 (McCoy )..........    42, Aug.
Product Detector, A Solid State For the HRO-60................ 20, Dec.
Selectable-Bandwidth Filter (Tech. Corres.)................. 47, Aug.

Transceiving Converterfor‘‘160”, A (DeMaw).............. 11, Nov.
V.F.O., A General-Purpose (G&G)....................................... 40, Sept.
Where Did The Signal Go? (McCoy)................................... 14, July

RECENT EQUIPMENT
Drake VHF Converters and Accessories...........................  51, Feb.
Drake W-4 Wattmeter......... .................   15, Aug.
I)X-150, The Realistic..... ...................   39, Mar.
FSI-4, The Monarch.........................   55, Jan.
Hallicrafters SR-400 Transceiver and HA-20 Adaptor

(RE)..........................     49, Oct.
Hammarlund HQ-215 Receiver.....................    50, Dec.
HeathkitSB-620“Scanalvzer" (RE)................................... 50, Apr.
Hunter Bandit 2000C (RE) ........................    48, Sept.
PowerSupply, Heathkit IP-27 Low Voltage,..................... 41, May
Transceiver,HeathkitHW-16 C.W. (RE).......................... 53, Jan.
Yaesu FT-DX-400Transceiver,Th?......... .......................... 40, June
Yaesu Musen FL-2000 Linear Amplifier (RE)........... .. 48, Nov.

REGULATIONS
Advanced and Extra for Shut-Ins.................   84, Apr.
Anti-Noise Bill Passed in House........................  78, May
ARRL Asks FCC to Keep 6 Meters Open...................  64, Nov.
ARRL Supports‘“Retread”........................  67, Nov.
ARRL Supports Shut-In Docket........................................... 75, June
A-2 Still OK for Novices ou 2....... ............    74, Jan.
Aistrian and Chilian Reciprocity......................................  77, Jan.
Boston Exams only Thursday & Friday...........................  70, July
Canada Revises 160 Meters...........................   68, July
Canada-Switzerland........................................................  86, May
Canadian Calls Can Be Held Open....................................... 84, Sept.
Canadian Fee Quadrupled...................................................... 71, June
Canadian RTTY Ruling........................   70, Mar.
Canadian Traffic Warning........... ... ...........     71, Mar.
Club Gear Under Private Call............................................... 71, June
Expansion of 160 Meters..... .................   71, June
Easier l.D. Adopted................................................................. 73, Jan.
Extra Privilege Clarified........................................................ 74, June
FCC Denies Stay on 50.1 MHZ.,......................................... 86, Oct.
FCC Policy on Modulation...............................   68, N ov.
Field Day, New Rules for the 1968 ARRL......................... 58, May
Finland Reciprocity................   74, Mar.
Gigahertz Band Change Okay......................................  67, Nov.
Interference to Other Stations—An FCC Letter............. 88, ()rt
KG6I will Become KA1.......................................................... 81, July
Luxembourg Reciprocal Notes,.. . ........................................ 77. Jan.
160-Meter Changes Imminent........................   85, May
New Break for G. I. Novices............ . ...................    74, Jan.
New Korean Calls...........................   85, Nov.
New Third-Party Traffic Authorizations............................. 81, July
Novice Eligibility Proposal.......... ...................   83, Sept.
Operation Retread Filing........................................................ 80, Dec.
Portable and Mobile Regulations.........................   81, Apr.
Reciprocal Operating.......... ..................................................... 85, Nov.
Shut-ins Win Mail Exams.............................................  69, July
Six MeterFootnote........................     79, Dec.
Slow Scan TV in the U.S...........................................   80, Sept.
Technicians Eligible for Novice..........................   68, July
Third-party Authorization Withdrawn........,................... 71, Aug.
U.S.-Guyana Reciprocity,........................     82, July
Visitors May Use Vox......................    68, July

RTTY
Attache Case RTTY (Krupp)..................................   29, Feb.
Canadian RTTY Ruling. ....................................   70, Mar.
Filter, RTTY Bandpass . . . for the 2125-2975 c.p.s.

(Wetherhold)....................................    19. Apr.
RTTY Autostart. (Tech. Corres.)...........................  48, Dec.
RTTY, What Is (Hall)........................................................... 11, Dec.
Teletype at your Fingertips, Perfect Modifying the Key

board Morse Machine for RTTY (Horowitz).............. .  32, Oct.
Terminal Unit, An RTTY . . . of Wide Dynamic Range

(Buttschardt and Olson)...............       22, May

SEMICONDUCTORS
Amplifier,Unusual R.F. . . . Circuit (Carlson).......... .. 46, Feb.
Beware the Scrap Box (Burke). .................................   44, Sept.
Converter For 1.8 Me. Solid-State Mobile Fixed (DeMaw) 16, Oct. 
Converter for V.H.F. F.M. A (G&G).........................  18, Dec.
Dipper, Field Effect Transistor (McCoy)...................  24, Feb.
Filter, A Solid-State Audio ' Anciaux) ................................  35, Dec.
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F.S. Meter. Transistor . . . with Drift Free Amplifier 
(Czerwinski)............. ...............     20, Jan.

Integrated Circuits, A Look At (DeMaw)...................  11, Mar.
J FET QRP Rig for 40 Meters, À (Doolittle) ..........  24, June
Keyer, Integrated Circuit Electronic i. Halverson &

Stordahl)..................................... -.................  22, Apr.
Milligallon Transmitter for 15 (G&G )................................. 40, Apr.
Phone Rig for 1.8 Me., A Transistor ( DeMaw)................. 11, Sept. 
Power inverter, A 500-Watt (Dunaja)................................ 46, May
Preamplifier,A 2-MeterFET (G&G)..............................  37, Jan.
Preamplifier, A 10-MeterFET (G&G)................................ 38, Jan.
Receiver Direct Conversion (Hayward & Bingham)......... 15, Nov. 
Preamplifier for 1296 Me., A Two-Stage Transistor

(Vilardi)........................................................    40, Dec.
Receiver, A Three Transistor (Lange)................................. 24 Mar.
Receiver For 600 to 20,000 Meters (Fishback).................. 18, Sept.
Receiver, SSS 80-40 “A Simple Solid-State for 80-40”

(DeMaw)...........................    11, Feb,
Receiver,The“GBC-2”(DeMaw).................................  11, June
RTTY, Attache Case (Krupp).............. . ....................... -.. 29, Feb.
SCR Noise (Tech. Corres.)....................................  48, Mar.
Tester for Crystalsand Transistors, A (Wilson)............ .. 26, Sept.
Transceiver for 7-Mc. C.W. (Rasor).................................... 11, Apr.
Transceiver for 144 Me. “The Connecticut Box”

(DeMaw)..........................................      IL Aug.
Transmitters,GuidelinesforTransistors!Nelson)............... 37, Apr.
Transistor Transmitter for Two Meters (The 2T/2M)

(Schlesinger)............................................ ... .......................... 31» Sept.
V.F.O., A General-Purpose (G&G)....................................... 40, Sept.
VOS System for SSB, An Experimental All-Electronic

(Hildreth.)....................   »... 36, Mar.

SINGLE SIDEBAND
B.F.O.. A Stable Outboard...................     34, Mar.
Generator, Two-toned . . . with Scope-Sync Output

(Noble)... .............................................  48, Mar.
GroundedGridAmplifiers,ATuned Input Circuitfor........ 34, May 
Linear-Amplifier Design. Some Ground Rules for Sweep-

Tube (DeMaw)........................................ ........................... 30, July
Monoband Transceivers, Dial Modifications for Heath 

. . . (Sears)...................   36, June
R.F. Attenuator, Building Low-Cost.................................... 20, May
Receiver, Transistor for 20- and 75-Meter SSB (The SSB,

Mark 1) (Lamontagne)....................................................... 35, Aug.
Transceiver Monitor Using Transistors, A (G&G)............ 41, Aug.
Transceiving Converter for “ 160”, A (DeMaw)............... 11, Nov.
Transistor Transmitter for two Meters (the 2T/2M) 

(Schlesinger)...................      31, Sept.
Transmitting Converters for 50 and 144 Me. (Moore)..... 30, Oct.
VOX System for SSB, An Experimental All-Electronic 

(Hildreth).......................     36, Marl

TRANSMITTERS
F.M., Converting Wide-Band Equipment for 420-Mc.

Service (Poland)........ ...........................................   31, Aug.
40-Meter Prefabricated Portable Station............................ 42, Sept.
Milligallon Transmitter for 15 ( Hayward)....................  40, Apr.
Phone Rig for 1.8 Me., A Transistor (DeMaw)......... 11, Sept. 
Transceiver for 7-Mc. C.W. (Rasor)......................   11, Apr.
Transceiving Converter for “ 160”, A (DeMaw)... ............ 11, Nov.
Transistor Transmitter for Two Meters (The 2T/2M)

(Schlesinger)................................................... ... .. —... 31, Sept.
Transmitter for the Beginner, A Simple (400 & 80 Meters)

(Mix)............. .......................     22, Oct.
Transmitting Converters for 50 and 144 Me. (Moore)........ 30, Oct. 
Vacation Special Notes on the Latter............ ...................... 33, Sept.

TRANSMITTING
Adapting the SB-101 for use with the SB-640 Without

Losing the Crystal-Controlled Operation of the Trans
ceiver When the SB-101 is used Independently (H&K).. 45, Oct. 

Amplifier.Cavity . . . for 1296 Me. (Laakmann).............. 17, Jam 
Amplifier, Unusual R.F. . . . Circuit (Carlson)......... 46, Feb. 
Antenna Relays, Keyed (Tech. Corres.)............ ......................51, Jam
B.F.O., A Stable Outboard (G&G)................................  34, Mar.
Blower, The Noisy . . . Problem (Tech. Corres.)............ 50, Jan. 
Filter for TV Harmonics, Absorptive (Weinreich)............. 20, Nov.
32S-3, Further Improvementsin the (Shafer)............ 38, Dec. 
Grounded Grid Amplifiers, A Tuned Input Circuit for... 34, May 
JFET QRP Rig for 40 Meters, A (Doolittle)..................... 24, June

Linear-Amplifier Design, Some Ground Bules for Sweep
Tube (DeMaw).....................      30, July

Linear-Amplifier Tricks (Tech. Corres.) ................... 48, Dec.
Matching, An Impedance Method (L Network aud

Balun) (Leo)........ .............       24, Dec.
Matching the Big Bottles In the Final (Tock Corres.)... 44, June 
Meter Switching, Simplified (H&K)................   43, July
Pl Tanks,“Flat”(Tech. Corres.)............ . .......................... 52, Jam
R.F. Attenuators, Building Low-Cost.................................. 20, May
R.F. Inductors, Relative Merit of Toroidal and Conven

tional (Watson).......................   26, June
Swan 350 Modifications (H&K)............................................ 42, Jan.
Transceiving Converter for “160”, A (DeMaw J................ 11, Nov. 
Transistor Transmitters, Guidelines for (Nelson)............... 37, Apr. 
Transmitter, improving the (H&K)..........................  44, Apr.
TVI, Novice or General . . . Can Be Tough! (McCoy)... 29, Mar.
T4XHint(H&K).................................................  42, July
V.F.O., A General-Purpose (G&G)....................................... 40, Sept.
Where Did the Signal GoT (McCoy)...................................  14, July

V.H.F. AND MICROWAVES
APX-6 Cavity Conversion.................................................... 82, Feb.
Auroral Notes (Lund)......................................   36, May
Cavitv Amplifier for 1296 Me. (Laakmann)............. .. 17, Jan.
Converter, for V.H.F. F.M. A (G&G)................. 18, Dec. 
CW with a VHF Receiver, Another Method of Copying
Filters, Combline V.H.F. Bandpass (Fisher)......................  44, Dec.
Filters, Interdigital Bandpass ... for Amateur V.H.F./

U.H.F. Applications (Fisher)............................................. 32, Mar.
F.Mn Converting Wide-Band Equipment for 240-Mc.

Service (Poland)..........................................................  31, Aug.
Impulse Noise Reduction............... . ...................................... 89, July
Interferenceaud the V.H.F. Mountain Topper (Botts).... 34, June 
Noise, Using Sun (Lund).................................     42, Apr.
Preamplifier, A 2-Meter FET (G&G)...........   37, Jan.
Preamplifier for 1296 Me., A Two-Stage Transistor

(Vilardi).......................................   40, Dec,
R.F. Attenuators,Building Low-Cost................ . .............. 20, May
Sixerand Twoer, Some Useful Modifications for ( McCoy). 28, May 
Sun Noise (Tech. Corres.).................................    45, June

CATVI (Tech. Corres.)................................................... 46, Aug.
Transceiver for 144 Me. “The Connecticut Box” (De

Maw).....................................    11, Aug.
Transistor Transmitter for Two Meters (The 2T/2M) 

(Schlesinger)..................      31, Sept.
Transmitters,GuidelinesforTransistor(Nelson),.............. 37, Apr.
Transmitting Converters for 50 and 144 Me. (Moore)........ 30, Dot.
TR-108, Notes on the Knight Kit (H&K).......................... 51, Mar.
V.H.F. Conference, Second International............................ 92, July
VHF Signal, Detecting ... Too Weak To be Heard

(Parrish)............ . ...........................      44, Jan.
V.H.F. Yagis, Some Observations With (Tilton)............... 31, June
Weather Satellite Picture Station, Evolution of An

Amateur.............................    28, Apr.
World Above 50 Me., The

January, page 84
Plain Language E.M.E.

February, page 80
30-KMc. Record
APX-6 Conversion
A Layman’s Look at E.M.E. — Part II

March, page 80
E.M.E. for the Layman — Conclusion
Altering Crystals

April, page 105
VK3ATN/K0IJN QSO on 144
U.H.F. Signal Source

May, page 91
More About the Boxes (Smith)

June, page 84
1296 Moonbounce

July, page 89
Impulse Noise Reduction— Part I

August, page 80
Impulse Noise Reduction — Part II
VK3ATN Moonbounce Antenna (feedback)

October, page 94
2304-MHz. Harmonic Generator
220 MHz. Meteor Scatter First
50 MHz. Petition Denied

November, page 86
Pulsars
K6MYC/SM7BAE 2-Meter QSO
Meteors at 432
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the amateur’s most wanted gift

Heathkit SB-1 Oi 
$370

for free catalog write 

Heath Company, Dept. 9-12, 

Benton Harbor, Michigan 49022

AM-209



Hearty season’s greetings and most 
sincere wishes for good hunting
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	Markhold and Autostart
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	The Balun — A Definition
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	Feed-Line Radiation
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	Checking for Line Radiation
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	The Toroidal Balun

	Resonant Outer Braid Problems
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	December 1968

	Using the Filter

	Noise


	Remotely-Operated Antenna Switch

	December 1968
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	Recent Equipment^
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	Hammarlund HQ-215 Receiver
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	Slot Filter
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	Gain Control and S Meter

	Detectors
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	Power Supply

	Mechanical

	Miscellany
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	Sai-St ray s ia

	Changes of Address

	A Christmas QSO

	A Simple Book Binding Method

	Amateur Radio and Citizens Bands


	22nd V.H.F. Sweepstakes—January 4-5
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	Announcing ...
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	International DX Competition
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	DX OPERATING NOTES

	Reciprocal Operating

	Third-Party Restrictions

	DX Restrictions

	\^StravsS5

	Feedback

	CONDUCTED BY ROD NEWKIRK,* W9BRD

	What:

	Adopted YLs

	That’s Radio!

	1969 YL-OM Contest


	1968 Retrospect, Prospectus 1969

	Address Change

	OVS and Operating News

	220-and 420-MHz. STANDINGS


	Moonbounce Special

	IMPORTANT NOTICE
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	BRASS POUNDERS LEAGUE

	CLUB COUNCILS AND FEDERATIONS

	CODE PROFICIENCY PROGRAM




	112

	113

	FOURTH ARKANSAS QSO PARTY

	LOUISIANA QSO PARTY


	114



	EIMAC

	3-400Z's or 3-500Z's interchangeable in new Swan Mark II amplifier.

	115



	EIMAC

	has a rugged 500 watt tetrode that is ready to talk before you are.

	116

	117


	Buy Bonds where you work.

	New Freedom Shares

	U.S. Savings Bonds, new Freedom Shares

	118


	$2.50

	The American Radio Relay League, Inc.—Newington, Conn. 06111

	119

	120



	-the great GALAXY V Mark 3 plus two terrific package buys put together by our Experts!

	GALAXY V

	MARK 3



	550^ Bonus!

	WORLD RADIO LABORATORIES	QST'p36

	121

	122

	123

	RECONDITIONED EQUIPMENT


	124

	GOOD REASONS for buying your new SWAN from


	LMK at your low Monthly Payment AFTER JUST s50? DOWN

	AMATEUR ELECTRONIC SUPPLY


	SAVE $50

	125

	126

	NORTHWESTERN DIVISION


	ALL-BAND VERTICALS

	TRI-EX

	ri-Ex TOWER CORPORATION

	128

	LATEST...Most Up-to-Date Selection of the

	name brand Amateur, CB and

	Hi-Fi equipment—selected by WRL Experts!


	129




	Reads both lorward and rellectedi power oo 50 ohm I oes

	130


	(moa<a¡Àacla«)...3 SW3D transceiver from Henry Radio

	131



	SAROC

	EXCITING ENTERTAINMENT...

	LUXURIOUS ACCOMMODATIONS...

	“SAROC” CONVENTION SPECIAL EVENTS...

	ADVANCE REGISTRATION $12

	INCLUDED IN REGISTRATION...

	HOTEL

	NEVAD^910^^^


	132


	Take a good first look at the new HQ-200general coverage receiver.

	At only $229.50, you won’t need a second look.

	Manufacturing Company Incorporated

	133

	•	Holds 12 issues of QST

	•	Opens to any page and lies flat

	•	Protects and preserves your copies

	•	QSTs always available for reference

	QST BINDERS (POSTPAID) Each—$3.00

	Newington, Conn. 06111

	ROCKY MOUNTAIN DIVISION



	134


	SPECTRONICS

	SOUTHEASTERN DIVISION

	136

	HOWTO

	137

	SOUTHWESTERN DIVISION


	138

	of HncLrö LJUJLJuc corporation


	139

	144 mhz 220 mhz 432 mhz

	DX-1 20- 144	mhz	$29.50

	DX-220 — 220	mhz	22.50

	DX-420 — 432	mhz	17.50


	140

	BASE STATION AND VEHICULAR STATION


	Single Sideband Transceivers

	For Commercial, Government and Semi-Military Applications


	rf J R F COMMUNICATIONS, INC.
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	WEST GULF DIVISION


	142

	“FLAT PAK

	INTEGRATED CIRCUITS'!




	S|49 1914-

	FAIRCHILD4* ««J, “FLAT PAK” RTL INTEGRATED CIRCUITS*-*

	POLY PAKS

	R. E. GOODHEART CO. INC.

	YES !

	...AND NO

	145

	UNDERSJANDING AMATEUR RADIO Í

	146

	GET YOUR NEW ISSUE NOW!

	WRITE FOP FPEE BROCHURE!




	rx calibookiNc


	Add

	to your present mobile antenna with...

	A^jA

	MANUFACTURING INC.




	io
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	See page 175
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	PROTAX ANTENNA SWITCH


	Now... 2000 Watts w

	Full Power/Minimhm Size FOR APARTMENTS • SUBURBAN HOMES Marine and Portable Operation

	6-10-15-20

	Model B-24 Net $59.95

	MULTIBAND COAXIAL ANTENNA for 6-10-15-20 METERS

	Model C4 Net $34.95


	Silent

	1001 W. 18th Street • ¡Erie, Pennsylvania 16502

	. LEADERS IN COMPACT ANTENNAS .

	ARE YOU LICENSED?


	Tilt Over Mast


	150

	LAFAYETTE RADIO ELECTRONICS


	LAFAYETTE 400 SERIES 6 AND 10 METER AMATEUR TRANSCEIVERS

	LAFAYETTE MOBILE LINEAR AMPLIFIERS FOR 15 THROUGH 2 METERS

	LAFAYETTE STANDING WAVE AND FIELD STRENGTH METER

	Only Q95

	. IN THE DOG HOUSE?"



	MOVE IN

	DESIGN INDUSTRIES, INC.

	ARPSC

	152


	500

	WATTS

	AMATEUR RADIO SUPPLY, Inc.
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	top notch articles

	and


	great ideas

	the monthly for amateurs that's different! to see for yourself, write

	...THE BEST

	2 METER

	CONVERTER


	VANGUARD LABS

	RADIO OFFICER TRAINEES

	155

	ENJOY EASY, RESTFUL KEYING

	VIBRO-KEYER

	THE «MINI-BALUN’1






	HANDBOOK!
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	Hafstrom Technical Products

	aim your beam with deadly accurate


	BEnm HEHDinGS $3.95

	custom computed for your exact QTH


	niontgomery Geodetic Services

	Box 5707 Bethesda, Md. 20014

	(Nothing Else

	Order Direct from us .... Data Sheet free.


	ORGANS & ELECTRONICS

	157

	THESE OM’S

	HAVE RECENTLY SWITCHED TO A



	NEW!


	SOLI» STATE KITS

	FOR ANY . - A TRANSMITTER “ **

	COMPRESSOR-PREAMP

	CEi

	A GREAT NEW


	VANGUARD LABS

	158

	INTRODUCING... TRISTAO’S new, low cost motor drive unit for crank-up towers.

	RISTAO TOWER CO.



	RADIO TELETYPE EQUIPMENT


	radio. „

	FREE Catalog

	OF THE WORLD'S FINEST ELECTRONIC GOV'T

	RADIO SOCIETY of GREAT BRITAIN

	SURPLUS

	BARGAINS

	Now

	159

	WAT T M E T E R


	$34 95

	NEWINGTON, CONNECTICUT 06111

	160




	IMPROVE YOUR ANTENNA EFFICIENCY

	ONLY	USE A W2AU BALUN	only

	W2AU BALUN LETS ENTIRE ANTENNA RADIATE!

	FOR:

	CALL.

	ZIP.

	FROM: 			-

	GIFT membership and QST


	☆ Cost: $15.00 Postpaid First Class World Wide.

	I D1GI-KEY

	pour




	Obnstmas Ham!

	THE FARMERIE CORPORATION

	162

	EASY TO LEARN CODE

	»••••••••••••••••••••••<

	HATRY ELECTRONICS

	ANTENNA STUFF


	INSTRUCTOGRAPH COMPANY

	DES MOINES, IOWA

	JUNE 20, 21, 22

	"HOW TO MAKE MONEY


	»••••••••••••••••••••••<
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	• Low SWR

	•	No Spiders

	•	No Loading Coils

	•	One Feedline


	THIS TRANSFORMER

	164

	165


	ONLY $14.95

	THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

	Give “him” or “her THE ALL-SEASON

	GREATEST VALUES EVER OFFERED

	167

	YOUR TAPE RECORDER IS READY TO TEACH CODE!

	25KC MARKS!




	$2.00

	168

	QUALITY MERCHANDISE — QUALITY SERVICE ... SO WHY PAY MORE FOR THE BEST!

	MERCHANDISE IN STOCK - PROMPT DELIVERY NATIONALLY ADVERTISED BRANDS, THE LATEST MODELS


	WE BUY USED HAM GEAR FOR CA$H

	PROMPT SERVICE...

	< PROMPT CASH! /

	(CENTRAL TIME)

	7361 North Avenue River Forest, III. 60305 RUSH THE FOLLOWING:


	HAM-ADS

	170

	172

	173
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	THE AMERICAN RADIO RELAY LEAGUE, INC.



	NOISE

	BRIDGE

	COMPACT PORTABLE "CASSETTE” RECORDERS


	PANASONIC

	SPECIAL OFFER!

	(Certificates

	178

	* QST *

	184




	the amateur’s most wanted gift

	Heathkit SB-1 Oi $370




