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10 reasons to buy Hallicrafters’
new SR-400 Cyc[one

Hallicrafters Collins* Drake*
FEATURE SR-400 KWM-2 TR-4

Power SSB=400 watts SSB=175 watts SSB=300 watts
Input CW=:360 watts CW=160 watts CW=260 watts

TAéééssory "dual
receive’’ VFO availabld Yes No No

Noise Yes $135.00 No
Blanker Accessory

Receiver
Incremental Tuning Yes No

Built-in notch Filter Yes No

rgharp Yes No
CW Filter 200 cycles

Sensitivity .3 uv for 5 uv for 5 uv for
10 db S/N 10 db S/N 10 db S/N

1 kHz dial readout Yes Yes No

Carriérrr”Suppression 60 db 50 db 50 db

Unit Price $799.95 $1,150.00 $599.95

*Data from published specitications.

Now:canyou think of one reason
why you shouldn’t?

Superb sensitivity, 400 watts RF, 200 cycle CW selectivity, receiver incremen-
tal tuning, 1 kHz readout, amplified automatic level control, exclusive notch
filter! There’'s even the HA-20 dual receive VFO for sensational, award win-
ning DX operation. No matter what specifications or features you choose as a
standard of comparison, the exciting new SR-400 fixed/mobile transceiver is
unsurpassed. Unsurpassed feature for feature. Unsur-

passed for rugged dependable performance in all environ- ﬁ //' /
ments. Unsurpassed in value and versatility. Prove it to allricra fers

yourself. Write for complete specifications in afour page Roli g[oo é—licks IlIRlpaq (0008
brochure. See your Hallicrafters’ distributor today. A S e ron Corroaration

SR-400 Cyclone Transceiver HA-20 VFO

Expori: International Dept.  Canadar Gould Sales Co,




If the
Electro-Voice
Model 664
picks up
sound here...

'/7:‘

@ The holes in the fop, sides
s and rear of the Electro-Voice

.. Model 664 make it one of the finest
- dynamic cardioid microphones you

can buy. These holes reduce sound
pickup at the sides, and practically
cancel sound arriving from the rear,
Only an Electro-Voice Variable-D®
microphone has them.

Behind the slots on each side is
a tiny acoustic “window”’ that leads
directly to the back of the 664
Acoustalloy® diaphragm. The route
is short, small, and designed to let
only highs get through. The path is
so arranged that when highs from
the back of the 664 arrive, they are
cut in loudness by almost 20 db.
Highs arriving from the front aren’t
affected, Why two “windows™? So
that sound rejection is uniform and
symmetrical regardless of micro-
phone placement.

The hole on top is for the mid-
range. It works the same, but with
a longer path and added filters to
affect only the mid-frequencies. And

near the rear is another hole for
the lows, with an even longer path
and more filtering that delays only
the bass sounds, again providing
almost 20 db of cancellation of
sounds arriving from the rear. This
“three-way” system of ports insures
that the cancellation of sound from
the back is just as uniform as the
pickup of sound from the front—
without any loss of sensitivity, The
result is uniform cardioid effective-
ness at every frequency for out-
standing noise and feedback control,

Most other cardioid-type micro-
phones have a single cancellation
port for all frequencies. At best,
this is a compromise, and indeed,
many of these “‘single-hole™ car-
dioids are actually omnidirectional
at one frequency or another!

In addition to high sensitivity to
shock and wind noises, single-port
cardioid microphones also suffer
from proximity effect. As you get
ultra-close, bass response.rises.
There’s nothing you can do about

What are
all these
other
holes

for?_

this varying bass response—except
use a Variable-D microphone with
multi-port design* that eliminates
this problem completely.

Because it works better, the E-V
664 Dynamic Cardioid is one of
the most popular directional micro-
phones for demanding communi-
cations applications. To learn more
about Variable-D microphones,
write for our free booklet, “The
Directional Microphone Story.”
Then see and try the E-V 664 at
your nearby Electro-Voice micro-
phone headquarters. Just $85.00 in
satin chrome or non-reflecting gray.

*Pat, No, 3,115,207

ELECTRO-VOICE, INC., Dept. 782Q
631 Cecil $t., Buchanan, Mich. 49107

ElellicYbres

SETTING NEW STANDARDS IN SQUND




Barefoot to Ninety North

Four hundred seventy-five air miles—825 actual land
miles—over the Arctic pack ice. Forty-four days on
a frozen sea with temperatures down to 63° below.
Finally: the Pole. Collins’ KWM-2 furnished reliable
communications every rug-

ged mile of the Plaisted

Polar Expedition. Just an (an\\
example of the KWM-2’s COLLINS
reserve performance and \—7/

rugged dependability.

o,
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Try and sell this
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high efficiency
80 through 10-
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Field engineers who are

going places.

Raytheon
has aworld
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. 44,
Second Ave., Burlington, Mass. 01803.

An Equal Opportunity Employer




MODEL R-5 ALLWAVE RECEIVER

An exceptionally fina receiver for the short wave lis-
nd beqinning amateur operatar. Fully transistor-
—suhd state. Covers 54 through 54.0 Mc in five
tinuous bands. Incliides standard broadeast band,
all toreign broadeast bands, all amateur bands from 1b0
through & meters, all 27 Mc CB Channels, all 2-w.

radio trequencies from 30 to 50 Mc mcluding manv
police and fire departments. Gontrols include Variable

VFO-621

YEQtors 2and 11,4
meters. Transstorized
asciflator plus bulltin
zener diode requlated
power supply gives
highest stability Ideal
match tor TX-62 and
other VHF transmitters,

TX-62 TRANSMITTER

inrespanse to the demand far an inexpensive, compact
VHF transmitter, Amecn has brought out its 2 and &
meter transmitter There's no other transmitter like iton
the market, 75 watts imput, phone and CW, Buslt-in solidd
state power supoly. Broadbanded circuits make tuning
eqsy Lses inexpensive crystals or external VFO.

Wired and tested ..vvvianeecesionnsesssnss $149.95

Bsat Frequency Oscillator, Noise Limiter, Bandspread.
nmpare with tube-type units costing as much!

.. 564,95

79.95

W|red and tested

CODE PRACTICE
OSCILLATOR
AND MONITOR

A combination code practice oscillator
and CW Monitor. (Na connection to
transmitter required.t Transistorized,
Has built-in speaker, tone controf and
headphone jack.

Model OMK, Kit

{less batteries) ............. 5 9.95
Model OM, wired and tested,

(less batteries) .............$15.20
’ Similar umit, but without CW RF
Monitor Feature.,

Mode! OCPK, Kit

(less batteries) - .-ceseseesa s $ 7.95
Modet OCP, wired and tested,

{less balteries) censarasnesss $10,50

MODEL OM

Wired andtested... ...
$59.95

160 THRU 6 METER
TRANSCEIVER PRE-AMP

MODEL PT

nigh gain preamplifier. Built-in power supply. inter-
connecting cables included. Station power control center—one
switch controls evervthing. Automatic changeover, transmit to
receive, Feeds and mutes second receiver,

Wired andtested ........oiuviirienirenrinsnaneses. $49.95

PASS NEW ADVANCED AND EXTRA
CLASS LICENSE EXAMS WITH
NEW AMECO LICENSE GUIDES

New Ameco License Guides contain simple, detailed,
easy-to-understand answers for FCC study questions,
plus a sampie FCC-type exam, using multiple choice
questions..

Advanced Class Guide #16-01 (32 pages).......50¢
Extra Class Guide #17-01 (48 pages).... o000, 75¢

AVAILABLE AT LEADING HAM DISTRIBUTORS
Information included in new catalog.

Division of Aerotron, Ing.
P. O. Box 6527
Raleigh, N. C. 27608

Write for name of your local Ameco dealer and free catalog

NUVISTOR CONVERTERS FOR 50, 144
_and 220 Mc. HIGH GAIN, LOW NOISE

Deluxeline of Ameaco VHF Converters uses

three RCA Nuvistors to obtain an extremety

low noise figure and high gain. A gain con-
o

sary. These converters do NOT become
obsolete when the tecuiver 1s changed.

Model CN-50W, CN-
144W or CN220W
wired, (specifyIF)...

$49.95

Model CN-50K, CN-
144K or CN-220K in
kit form, (specify IF)

$34.95

P3-1 Power Supply,
Wiredandtested. ..
$12.50

NOVICE TRANSMITTER KIT

MODEL AC-1

tdeat kit far the beqginner who requires « reliable TVI-suppressed transmitter,
Keying is clean and churp-free. Kit is’ simpte 1o build and easy to operate,
Grvstal Controlled, Pi-network Output, lnrludns AC Power Supply. For 40
<nd 80 meters CW 15 Watts input,

Kit with coil for any t band, mcludmg tUDES teivivairsnsenareass 521,95
Extra coil kit for any t band, CK-1. eeesrassnreses 3 1.00

PRICES SUBJECT TO

CHANGE WITHOUT NOTICE




Section Communications Manage:s of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
manth (for preceding month) direct to the SCM, the administrative ARRL otficial elected by members in each Section.
Radio elub reports are also desired bv SC!Ms for inclusion in @37, ARRL Field Organization station appointments are
available in areas sbown to qualified League members, General or Conditional Class licensees or higher may be appointed
ORS, OVS, OPS, 00 and OBS. Technicians mav be appointed OVS, OBS or V,H.F. PAM. Novices may be appointed OVS,
SO ,Ms -lesu'e applwamon Ieadership posts of SEC, EC, RM and PAM where vacancies exist,

Gieorge 8. Van Dyke, Jr,

DAKOTA DIVISION
Herman R. Kopischke, Jr. KFD 2

Northern New Jersey

w2LQp

Iowa
Kuusas
Missourt
Nebraska

Conuectiont

Isastern Massachusetts

1\1 alne
Rhude 1sland

TWIGH
Wl AL

Ya
New Hampshire WIiS8W. \/hluja
I\l ALY

TOwen G,

John J, v,

Delaware 3NYG Jonn L. penrod
bastern Penngylvania WHHK
Muarytand D, . W3JIYZ Clarl 15, Andersen
Southern New Jersey w2zl Edward G. Raser
Western New York K2HUK ’harles [, lZansen
Western ennsylvania W3NEM  Hobpert . Gawryla
Tiitois WHPRN ™ iidmond A, Metaget
Indiang WOBU Willlam C. Johnson,
Wisconsin KyGsC Kenneth A, kibneter
tMinnésota TTWPTCK
North Dakota WODM Harold L. Sheets
Houth Dakota KOrxXw  Seward b, uolt
ArKundas TTWSDTR™TTCRRS R, wuuums
ouisiang W5PM . Allen Swanson, Jr,
Allssissippd WAHKAMM S, . Hairston
Tennessee h4RCT Harry A, Phillips
~Kenfucky WALKTFO ™ Lawrence I, Jeltrey
Michigan WEEX Ralph P. {hetreau
Ohio WxLJ.‘U Rirhard A wgbert
Tiasiorn New YOrk TTWIEFUTT  Genrge W, Iracy
Y. U, & Long Island K2LDB Hiaine &. Johnson

Louis J. Amoroso

Robert M. Summers
Altred k. Schwaneke
V. A. Cashon,

NEW ENGLAND DIVISION
218 Berlin Ave,

eNa3s0r
Frank L. Baker, Jr.
Herbert A. Davis
Robert Mitchall
Jonu i, Johnson

Vermont KIMPN ki, Reginald Murray
Western Mussachusetts WISTR Norman P. Forest
—_ N
Aluska* KRL7AEQ  Albert F. Weber
tdaho W74NN Tinald A. Lrl‘m
Montana WITYN Joseph A. D’Arey
iregon R7IWWR  Dale T. Justice
Washington 7BQ William K. \v‘xbson
Hast Bay Richard Wiison
Haowali KHE Lee R, Wical
Nevada w7PBv Leonard M. Nor
Sacrgmento Valley WASJLT John ¥, Minke, 111
$San Fruncisco WASAUD Hugh Cassidy
Xan Joaquin Valley weJPu Ralph Saroyan
Hanta Clara Valley WEBNVO Edward T. Turner
Cuarolina W4BNU Barnett S, Dodd
wouth ( larolina KALNJ Clark M, uubbard
Vi W4sHJ H, J. Ho
\\’cst’. Vlrgmu WEJIM idonald \Iomq
Lhslarado ROFDEH Richard Hoppe
New dexico WHWLK heuuetn D, Millg
Uty W7vss Gierald P, Warner
Wyowming W7CQL Wayne al, Moore
lubama 1\4W11W kdward L. Stone
al Znne 42508 Russell K, Oberholtzer,
Huagtern Florida W4\I VB Jesse . Morris
ieurgln WiRZL Howurd L. schonher
West Indies KPiDV Albert K. Crumiley, Jr.
Western iorida W4RKII  Frank M. Butler, Jr,
Arizona W7EKK Floyd C. Coly:
108 Angeles KHUMV Donald R, iutheredge
Orange WEDEY Roy R. Muaxson
Han Diego WEBSUMM James K. Emerson, Jr,
Hanta Burbara WABOKN Ceuil 12, Hinson
Narthern Texas WHBNG
%ishoma, WAEPMTL, Cleell C. Cash,
fouthern ‘'exas W3AIR €3, D. Jerry Sears
Alberta VESTG Harry Harrold
British Columbia VETFS H. K. 3avage
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Maritime* VHEINR William Gillis
Ontarlo VRE3BIIX  Roy A, White,
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___ATLANTIC DIVISION
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HUDSON DIVISION
1138
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RED
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CANADIAN ll)?‘I‘V SION

4607 Convent Lane
14601 Clande Lane
149 Blackwood Drive

wWarner Gulf Rd.
1463 N. Allen 5t,

‘Townsend 19734

Philadelphia 191 i4

Silver Spring, Md. 20004

Wilburts Gardens,
T'renton 0X62%

Holland 14080

state College 16801

1520 south 4iH St.
233% Hillside Ave,,
K22 Wauona Trail

Springteld 62703
indianapolis $6218
Portage 53901

zl bu(;lid Ave,

Janesviile 58048
()mnd Forks 55201
lear Luke 57226

‘\I
l()ﬁOS West. 12th bt.
RKFD 1, Box ‘554
1ol1-366h Av
&£200 Oak Med.dow Ave.

Little Rock 72205
Clovington 70433
Meridian 39301
Memphis 38128

1625 Antler A
27209 W, Su; Mile Road
479 Red Fox Road

" Owensboro 42301

Detroit 48240
Reynoldsburg 43068

266 (;vpresu s t
150 Pleasunt Ave,

Schenectady 12309

Massapequa Park, L, L 11762 |

Bergeniteld 07621

3015 North 72nd
Route 1, Box 16!
534 Plne bt., Box 48%

Gilman 50106
Kunsas City 66109
R ila 65401
Chadron 69337

35 solar Ave.

33
30x 137-A, RF'D
30 Frait St.

3 Hillerest Drive
v Rd.

36 Valle,

Southington 06189
Braintree 2185

Pawtueket 02860
Alontpelier 05601
Springheld 01119

4(]8-&11 8t F
1918 Hagein Ave,
2741 Firwood Lane
1005 E. 1st Ave.

Coliege 99735
Lewiston 83501
Anaconda 59711
Forest Grove Y7116
Ellensburg 9x926

629 Blue Rldge Dr.
45-601 Luluku Rd.
852 Utah 8¢,
8230 Rlo Bonlto Drive
77 Coleman Drive
6204 E. Townsend Ave.
2R37 Fernwood Rd.

Martinez Y3553
Kancohe 96744
Boulder City R1005
Carmichael 95608

San Rafael 94901
Fresno 93702

s4an Mateo Y4103

N
420 We:t Franklin at.
124 Fant Lan
8600 H.).mmebt Ave.
1138 Morningstar Lane

Salishury 28144
Union 29379
Norfolk 23503
Fairmont 28554

South Montang AVeE.

idaho Springs ROIAT
Albuquerque 87102
Price K451

Lasper 82601

lxu;i sprmlg 7xve.. 3.W.
“r . Box 1241

£.0. Box 1902

P.O. Box 10013

323 Hlliott Rd., 3.E,
UTH\VESTERN DIVISION

“~Tresatar3seol”

Alargarita
Jacksonvlue Beach 32050
t;olumous 902
Laparra Hexghts
San Juan, PR 00922,
Fort Walton Beach 32548

3411 West Plermn st
12040 Redbanik St.
1434 South Ollve 1
A561 Foyle Way

1933 Coventry Court

Phoenix 85017

8un valley 91352
Hanta Anus Y2707

San Diego 92117
“Thousana Oaks 91360

4515 Calmount
1%12 3mith Ave.,
5634 biskirdge Bt,

Fort Worth 76107
Lawton 7.
Houstou 77023

19 Cottonwood Cres,
Rurul Route ¢, shediae Rd.

5 Northwood Creseeut,

1755 Bradkdale Ave,
1903 Connaught St.

Lethbridge, Alta.
Vancouver 8, B, C,
Rrandon

Afoncton, N. B
Belleville

Dorval, P, Q.
Regina

*()Ticial appointed to act temporarily in the absence of a regular ofticial

Eac
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International

e LOW COST

s MINIMUM
DELIVERY TIME

3,000 KHz to 60,000 KHz

SPECIFICATIONS: International Type
“EX" Crystal is available from 3,000
KHz to 60,000 KHz. The “EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is =+ .02% when operated in
International OX circuit or equivalent.

CONDITIONS OF SALE: All “EX" Crys-
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada only) will be prepaid by
International. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent,

5 &5 m.a i
aLé
Q""gjv% QO"

& 88 sos

i
COMPLETE OX OSCILLATOR KITS

Everything you need to build your own
oscillator. Two kits available. “OX-L" kit
3.000 to 19,999 KHz, “OX-H" kit 20,000
to 60,000 KHz. Specify “OX-L” or “OX-

H” when ordering. $23

Postage Paid

A low cost Crystal for
| the Experimenter

typ e “EX”

73

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of your order. Use
special EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future
orders.

E
|
|
i

ORDERING INSTRUCTIONS

(1) Use one order card for each fre-
quency. Fill out both sides of card.

{2) Enclose money order with order.

(3) Sold only under the conditions
specified herein.

INTEHNATI ONAL

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



e AMERICAN
RADIO RELAY
LEAGUE, :wvc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur rudio 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 omateur in legislative matters, and for
the maintenance of froternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
under the laws of Connecticut. lts affairs are governed by a Board
of Directors, elecied 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,

"OfF, by and far the amatevr,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has o history of
glorious achlevement as the standard-bearer in amateur offairs.

Inquiries regarding membership are solicited. A bona fide
interest in amuateur radio is the only essential qualification; owner-
ship of a transmifting 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,

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE ¢, WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAREY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WHTSN, 1952-1962
HERBERT HOQVER, IR. WOZH, 1962-1946

Officers

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

First Vice-President . . , . WAYLAND M. GROVES,* Wi5NW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . . . . . . ., . . .ROEMER O, BEST, W5QKEF
P. LANIER ANDERSON, JR., WAMWH

Secrefary . . . . . . ., . . .JOHN HUNTOON, WIiLVQ

Treasyrer . . . .« . . DAVID H., HOUGHTON
225 Mcnn Sf., Newmgton, Coannecticut 06111

L) L) L * *
Honorary Vice-President . . . . FRANCIS E. HANDY, WI1BDO

- - L [ ] E J

General Manager . . . , . . JOHN HUNTOON,* WILvQ
Communications Manager , . . . ., .GFORGE HART, WINIM
Technical Director . , . GEQORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. BALDWIN, WIIKE
Assistant Secretaries . . . ., . PERRY F, WILLIAMS, WIUED
WILLIAM I, DUNKERLEY, JR, WA2INB

225 Main St., Newington, Connecficut 06111

e » & & %
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“It Seems 10 Us...”

Paul M. Segal, ex-9HEA, W3EEA, former director (1924) from the Rocky Mountain
Division, and General Counsel of ARRL from 1928 to 1961, passed away in Washington,
D.C., May 24, 1968. Of his many achievements and contributions to the advancement of
amateur radio (see page 40, January 1962 @ST), we know of no more fitting tribute to his
memory than to reprint here the six *‘ commandments’ he authored more than 40 years
ago, and which principles are still applicable today.

THE AMATEUR'S CODE

+« ONE -

The Amateur is Gentlemanly . . . He never
knowingly uses the air for his own amusement
in such a way as to lessen the pleasure of others.
He abides by the pledges given by the ARRL in
his behalf to the public and the Government.

« TWO »

The Amateur is Loyal . . .
He owes his amateur radio to
the American Badio Relay
League, and he offers it his
unswerving loyalty.

« THREE «

. . He keeps
his station abreast of science. I is built well and
efficiently, His operating practice is clean and

regular.

The Amateur is Progressive .

«FOUR .

The Amateur is Friendly . . . Slow and pa-
tient sending when requested, friendly advice
and counsel to the beginner, kindly assistance
and cooperation for the broadcast listener; these
are marks of the amateur spirit.

*+ FIVE »

The Amateur is Balanced
. . . Badio is his hobby. He
never allows it to interfere
with any of the duties he owes
fo hishome, his job, his school,
or his community.

*«SIX »

The Amateur is Patriotic . . . His knowledge
and his station are always ready for the service
of his country and his community.

— Paul M. Segal
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League Lines . ..

A hundred thousand members are too many to invite as quests to an ARRL Board
of Directors meeting, but the minutes in the Happenings Department -~ and par-
ticularly the picture story intermingled therein -- we hope makes it almost an
"I-was—there” experience,

Special 50~ and 25-vear League lapel pins will soon be in production to recog=-
nize holders of those terms of continuous (no breaks permitted) membership.
There's no charge, but requests will be handled on a first-come, first-served
basis. So please let us know promptly (postcard will do, with your complete
name, call and current address including zip) if you qualify for one of these
distinctive pins.

Field Day is not affected this year, nor is any other club communications ac~
tivity up until November 22, but remember that thereafter your ¢lub station may
operate only in the subbands authorized to BOTH the trustee and the operator on
watch. For full use of all band segments, make sure your trustee gets the Exira
Class by this autumn.

Conflicts between amateur gatherings {conventions, hamfests) the same week~-
end, with sponsors unaware of each other's plans until too late, has occasion-
ally caused much gnashing of teeth. Responsive to Board direction, Hag, will
act ag a reqgisiration center for coming events during the next two vears, Please
let us have information on any plans you or your club has for major gatherings
-~ conventions, hamiests or other affairs covering more than local territory.
We'll keep a master and send a copy of the current calendar listings to anyone
furnishing an s.a.s.e. This will not guarantee complete protection for your
own dates, but will at least give you a chance, when you start your own plans,
to avoid the same weekends already picked by others,

Effective Tuesday July 2 (GMT), on a temporary trial basis, an exira ten min-
utes each of 20 and 25 w,p,m, code practice will be transmitted by W1AW dur-
ing the 0130 GMT code practice period (Tuesdays through Sundays GMT), It's
an additional service for Extra Class applicants.

Two amateurs from Kentucky have been indicted by the Department of JTustice
for use of obscene and profane language. They were participants in the rub-
bish which has been appearing all too often on 75-meter voice (see January
League Lines), apparently under the guise of "free speech." Those of us thor~
oughly disgusted with such antics, which badly damage amateur radio's image,
can be reassured that enforcement authorities are not ignoring the problem, but
are taking the necessarily-slow steps to solve it,

‘When was the last time your club held open house ~= inviting family, friends
and neighbors to a_special meeting? Can be great fun for all, especially if
the program includes a demonstration of something reasonably new like RTTY,
amateur TV, etc, See pages 79 and 60 for ideas on how both small and large
projects can be accomplished,

We've recently updated our list of source material for blind amateurs -- Braille
texts, tapes, records, etc, ~- and will be glad io send a copy on request, A
seli~addressed envelope will speed our handling,

10 QST for




Loop and tuning unit
mounted on author's
sedan. Supporting
braces toward rear are
of aluminum tubing,
which must be insulated
from the loop.

The MABAL Antenna

Mobile All-Band Amateur Loop

BY WILLIAM S. BRIDGES,* KI1KLM

An inferesting and effective appli-
cation of the ‘‘Army’’-type loop an-
tenna, for increased efficiency and
convenience in mobile operation.

the author hag never been quite satistied with

the performance of the loaded-whip antenna,
in respect to either performance on the lower-
frequency bands, or facility in changing bands.
Therefore, an article that appeared in a recent
issue of Hlectronics describing a loop-type an-
tennal'? was of more than passing interest.

In attempting to apply this principle o a
mobile installation, the chief difficulty was in
sulving the mechanical problems. 1t way obvious
that vertical mounting of a loop of such size
on a car was impractical. However, it was rea~
soned that, since such a loop is essentially non-
directional, it should work in a horizontal posi-
tion, Accordingly, several models were built and
tested. The final arrangement is shown in the
photographs.

Although 75-meter operation was the prime
objective, it was found that the loop could be
resonated, and a match to 50-ohm line obtained,
at frequencies from 2.8 to 7.3 Me., and from
14 to 22 Mec. with the matching and tuning

* 547 Bishop Drive, Orange, Conn, 06477,

t Patterson, ‘ Down-to-Earth Army Antenna,” Hlee-
trontes, Aug. 21, 1967, This antenna was also rs-ported in
QST for March, 1968,

>The advantages of loop-type mobile antennas have
been pointed out by other amateurs in past issues of QS7,
e, WAIBZ (Feb., 1951), W4TKL (July, 1953), and
WAIMM (June, 1954), — Kditor.

July 1968

IN common with most other mobile operators,

values available. It was also found possible to
extend the operation to as high as 30 Me. with
Al 8.W.LL oL exe eedingS to 1.

Careful comparisons made by rapidly switch-
ing between the loop and a conventional center-
loaded Wh1p invariably have shown the loop to be
hetter by 6 to 10 db. In some instances, fixed
stations have reported an improvement of as
much as 18 db. No directional characteristics are
apparent.

In spite of its size, the loop has some physical
advantages over the whip. It is possible to drive
directly into the garage without having to get
out to telescope a whip. (However, an encounter
with a car-washing machine is not recommended!)
The loop-type antenna also lends itself well to
installation on station wagons and panel trucks
where whip antennas often present problems.

Control Circuit

As shown in Fig. 1, the loop is fed with a
capacitive network. The balanced network sug-
gested by Patterson was tried. Although the
loop could be tuned to resonance with this con-
figuration, signal reports were down. (I suspect
that this may be a result of some capacitive
etfect between the car body aund ground.) The
fised capacitors used are some that I happened
t0 have on hand. The Vitramon capacitors had
heen tested earlier and found to be capable of
handling the necessary r.f. current. Trans-
mitting-type mica capacitors would probably be
equally satisfactory, although they take up
more space.

To make adjustment of the antenna com-
patible with the fexibility of the multiband

11
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Fig. 1—Wiring diagran of the remote tuning system for the mobile loop antenna. If desired, relay-contact con-
nections may be altered to connect in the 8)-meter padding in the unenergized position.

Ci—Dual t.r.f. variable, approx. 500 pf. per section.

Cz—Parallel combination of fixed capacitors, These
capacitors must be capable of carrying signifi-
cant r.f. current. The combination used by the
author consists of two 500-pf. 20-kv. ceramic
TV "doorknob” capacitors, and two 1500-pf.
500-volt ceramic capacitors (Vitramon) in parallel.

Ca—Same as Ci, sections connected in parallel.

li~l;—1 2-volt indicator lamp.

Ji—Chassis-mounting coaxial receptacle.

Kj=—12-volt d.c. d.p.s.t. relay, 25-amp. contacts, poles in
parallel.

- Y-FLAP

«—SOLDER IN
CURNER

Fig, 2—Method of making loop corners to minimize re-
sistance.
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S1, Se=—S.p.d.t,, center off, spring-return lever switch
{Switchtraft 3033, nonlocking, suitable). Each
may be replaced by two momentary-contact
push-button switches, one button for forward,
and one for reverse.

Sa, Si—Limit switch (included as part of motor}). Motors
are available from Electro Sales Co., 356
Mystic Ave., Somerville, Mass. 02145, Stock
No. M4012EVB3 ($9.50 each). These are ac-
tually 28-volt motors, but operate very satis-
factorily at 12 volts.

S5—S.p.d.t. toggle switch.

transceiver used, it was decided to provide
for remote uperation of the tuning and matching
eapacitors from the driver’s seat. This was
accomplished by using small motors (surplus air-
eraft control actuators) to drive the two multi-
section variable capacitors, Cy and Cs. A relay is
used to switch in additional capacitance (Ca and
('y) for 75-meter operation.

The motors used have built-in limit switches.
These switches can be adjusted to limit rotation
to anything between 45 and 180 degrees. When
rotation has reached the limit for which the
#witches have been set, rotation in that direction
veases automatically, and a lamp (£1-f4) lights,
«ignifying that the limit has been reached.
Adjustment is monitored by means of an s.w.r.
meter permanently installed in the coax line,
while a field-strength meter is used for output
indication.

Construction

The importance of low r.f. resistance in the
loop circuit was stressed by Patterson. In
construeting the mobile loop, both aluminum TV

QST for




This view shows the general construction of the tuning-unit housing, and the manner of fastening
it to the roof of the car. One side of the loop feed point may be grounded; the other side
must be kept insulated from ground.

masting and plain rectangular aluminum down-
spouting were tried initially. However, both
presented difficulties in achieving reliable low-loss
juints. In the final and most-satisfactory model,
copper-plated aluminum down-spouting was

- ot

Interior of the tuning unit, showing remote-control motors
coupled to the variable-capacitor shafts. The original
motor covers have been removed. The shaft coupling
must be insulated for at least Ca. The 80-meter relay
and padding capacitors are at left center. The relay
at right is for the insertion of additional capacitance
for future expansion to 160 meters. Notice the insulating
sheet between the loop feed-point ends
at the top of the photograph.

July 1968

used. This material has the advantage that it can
be readily soldered for good low-loss juints.

The dimensions of the loop used by the suthor
are approximately 4 feet wide by ¥ feet long. The
downspouting comes in 10-foot lengths, so three
lengths are required. To minimize r.f. resistance,
it is advisable to make the loop with us few joints
a3 possible. The corners should be made as
bends in the downspouting, as shown in Fig. 2,
rather than to attempt to join two pieces together
at this point. The two rear corners should be
made by bending a single length of downspouting
approximately 3 feet from each end. All joints
should be made watertight by the generous use of
solder and patching plates (not to exclude water,
but to ussure maximum eleetrical contact).

The housing for the tuning unit was made of
sheet. over plywood top and bottom pieces fash-
ivned to teardrop shape. All connections in the
unit should be made with the shortest possible
lengths of heavy copper braid, or wide copper
strap.

Adjustment

Tuning is simply a matter of adjusting the
two variable capacitances for maximum output
as indicated on the field-strength meter, and
minimum s.w.r. as indicated by the s.w.r. meter.
Segments of about 50 ke. can be covered on 75
without readjustment of the tuning or matching.
By making slight readjustments, an s.w.r. of 1
to | can be maintained ucross the entire band.

In conelusion, I would like to thaunk all those
who assisted in testing and evaluating the an-
tenna, especially WAIBHU, and also my wife,
Penny, for her patience and understanding,.
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o Beginner and Novice
Where Did The Signal Go?

How Your Signal Gets To The Other Guy’s Station.

BY LEWIS G. MCCOY*, WI1ICP

eeg'D like a set that will work at least 500
miles; how much power will T need?” Or, “T
want to work foreign countries, can I do

this as a Novice?’ These and similar questions

frequently asked by newcomers point up the
need for understanding what to expect when
operating on the different bands available to
the Novice. How fur one ean work und what
power is required depend on several factors, the
more important of which are the choice of band,
time of day, and radio propagation conditions.

While power is a factor, it is not nearly as im-

portant as many newcomers think.

Many Novices have the mistaken concept that
all bands (frequencies) are the same. They as-
sume that il an 30-meter signal can go 500 miles
at a given time, u signal on any of the amateur
bands can do the sume. Actually, each band is
different and has its own characteristies, as
will be shown.

Possibly your first inlerest in getiing into
amateur radio is to “talk to far away places,
with strange sounding names.” Or perhaps vou
would just like fo talk to local hams, or do boih,
Whatever your desires are, it is a good idea to
know how your signal reaches another station,
or vice versa. Once you have a clear pieture of
how this happens, then you ean choose the band
hest suited for the purpose.

Tu keep your thinking as clear as possible,
let’s dispense with transmitters and receivers for

#Novice Eiditor
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Which is the best band to use for local
contacts? Is bhigh power necessary to
work DX? What are the best DX
bands? These are some of the questions
covered in this article on radio wave
propagation, written especially for the
beginner.

the moment and just visualize an antenna from
which radio signals are radiated. Think of the
radio waves as you would think of light traveling
from u light bulb, in all directions. In actual
practice, some antennas concenfrate the radia-
tion in certain directions just as a flashlight
would goncentrate its light in a beam. Other
antennas would “broadecast” the signal in all
directions. In our discussion, we'll be talking
about component parts of the light being radiated,
or rays. Radio waves, like light, travel in o
straight line until they are bent, refracted, or
reflected.

When radio waves leave an antenna, some of
the rays travel along the surface of the earth.
These are called ground wares. As the wave travels
along the surface of the earth it continually
loses power in the eurth’s vesistance; thus the
“attenuation” of such signals is quite rapid.
This attenuation puls a rather strict limit on the
distance a ground-wave signal can travel.

The fonosphere

If ground-wave siguals can only travel rela-
tively short distances, then how is it possible
to communicate with stations on the other side
of the earth? Some of the rays leaving our an-
tenna travel up info the sky and this part of
the signal is culled the sky ware. Of course, if
these waves traveled up into the sky and then
aul into space, with no way of returning io
earth, they would be useless for long-distance
commuunication. Earlier we suid that the rays
travel in n straight line until they ure bent,
refracted or retiected: fortunately, ihis is exactly
what happens.

Extending around the earth is a region in the
atmosphere known as the ionosphere. If you
could sce the earth from space aud the ionosphere
were visible (it isn't), you would see 2 halo or
aura around the earth, extending from about 35
miles above the earth’s surface to approximately
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200 miles up. The ionosphere is made up of three
layers or regions of ivnized, rarified air. The low-
est layer is called the “D region” and starts
about 35 miles high, extending up to approxi-
mately 70 miles. At 60-70 miles we have the
“FE layer” which goes up to about 175 miles.
Extending above this is the “F layer.” During
daylight hours, the F' region breaks up into two
Inyers, called the “/" and “#2” layers. The
lower, or Ky, luyer starts at about 140 miles and
the Fq layer at about 200 miles. See Fig. 1 for
an illustration of the ionosphere.

The amount of ionization is believe to be con~
trolled by the sun’s radiation, since the intensity
of ionization in the various layers goes through
pronounced changes from daylight to darkness.
In fact, the lowest region--the D region —
doesn’t even exist after darkness. The E layer
similarly disappears at night or is considerably
weakened, although sporadie clouds of ionized
air sometimes exist in this region at night.

For signals to travel any appreciable distance
they must go via the sky, and this is where the
ionosphere gets into the act. As an example of
how the ionosphere affects a signal, let's say
we are transmitting on 3700 ke., at noon, local
time. Our signal leaves the antenna and travels
up into the ionosphere. The first region it en-
counters is the D region. The D region does not
reflect radio signals, it only weakens them.
After our signal — or what'’s left of it — gets
through the D region it enters the £ layer. The #
luyer serves as a reflector and reflects our signal
back down to earth. Of course, the signal has to
pass through the D region to get back to earth
and this further weakens the signal. Fig. 2 illus~
trates this process. The interesting point about
80 meters under the conditions just deseribed
is that in order to work somebody say 10 or 20
miles away, your signal has to travel about 150
miles — about 75 miles up and 75 miles back.
A ground-wave signal would usually be atten-
uated to the point where it couldn’t be heard 10
or 20 miles away.

During the daylight hours, only the high-
angle components of your signal are useful on
%0 meters. Low-angle rays have to fravel con-
siderably farther through the D region and con-
sequently are completely absorbed. After dark,
the lower two regions disappear and the lower-
angle signals are reflected back from the F' layer,
permitting contacts of several thousand miles.
Not only are the signals reflected back to earth,
but on reaching the earth again they can be
reflected back up to the F layer and again back
to earth. Depending on the condition of the #
layer and the amount of absorption in the earth
at the reflection point, many such “hops™ can
take place, extending communication to large
distances. When a signal is reflected successively
in this way it is called multihop transmission.
Fig. 3 shows it.

Fading, or QSB

After a little thought, it should be apparent
that a radio signal can travel by several paths

July 1968

Fig. 1—This drawing shows the ionosphere as it would be

during the daylight hours. After dark, the lower layers

would disappear, leaving just the F2 layer (Not drawn to
scale).

Fig. 2—During daylight hours, signals on 160, 80 and 40
meters are influenced by the D region, The higher-angle
rays would be the only ones returned to earth. This is
apparent from the distances the signals must travel
through the D region. Note that with the high-angle signal
the distance from A to A1 is much less than B to B;

1ONIZED LAYER

-
SKIP 20|
NE MULTIHOP
TRANSMISSION

Fig. 3—The skip distance is the distance from the antenna

to the first ""bounce” back to earth. This drawing shows

some of the multihops possible. In addition, there can be

reflections from both the E and Fi and Fz layers to further
complicate the picture,
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to reach the same destination. Taking the vverall
signal, vne ray may airive hy one hop while
another ray takes two, and still others may even
take several hops. Since euch path is a different
length, the signals may or may not add up fo-
gether to be ““in phase "’ at the receiving location.
When the signals are exactly in phase at the re-
ecelving point, the received signal will be the
strongest. Any other condition can cause the
signal to be weaker. If the ionosphere conditions
stayed perfectly fixed, the signal at the received
end would be more or less constant. But this
isn't the case, because the ionosphere is always
ehanging and the various hops constantly change.
This in turn changes the phase of the signals
arriving at the final destination, causing the
signal to rise and fall in amplitude — or, to pub
it another way, we have fading. In radio parlance,
this effect is culled “QSB.”

The Higher Frequencies

As we go higher in frequency the D region has
less and less effect on the signal. In fact, as far
as amateur frequencies are concerned any fre-
quencies above 14 Me. are not affected by the
D region.

On 80 meters the average daytime distance
that can be covered is on the order of a few
hundred miles, with much longer contacts pos-
sible after dark. However, on {0 meters, while
there is some absorption of the signal by the D
region, the loss of signal is not as pronounced
as at S0 meters. Lower-angle signals can get
through the D region to be reflected back, and
daytime distances of up to 1000 miles are pos-
sible. At night, when the low absorption favors
multihop transmission, distances on the order of
5000 miles or more are quite common.

On 20, 15 and 10 meters we encounter sume
entirely different effects as far as the ivnosphere
is concerned. As we said, the D region has little,
if any, effect on these signals. Let's take another
example and see how it works, say 21,100 ke.
at noon, local time.

The high-angle rays — those that go directly
upward — leave the antenna and first go through
the D region, then through the F layer, and then
on through the # layer and out into space,
without being reflected back to earth! This is
explained by the fact that the angles at which
these rays travel through the E and F layers are
such that the layers don't get a chance to bend
or reflect, them back to earth. The highest angle
that gets returned to the earth is know as the
eritical angle. This means that there is an area
around the antenna, extending out several hun-
dred miles, where no signals are returned. This
area is culled the skip zone.

However, rays leaving the antenna at lower
ungles will be bent and returned to earth by
either the E or F layer, if there is sufficient
jonization. If neither layer is sutficiently ionized,
the signals will pass on through and into space.
When there is adequate ionization and the
gignals are returned, the band is said to be
“open.” Also, when these bands are open, the
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signals ab several thousand miles out will be
much stronger than for the same distances with
S0-meter signals. The reason for this is that the
abgorption in the ionosphere of the high-fre-
quency signals is much less than with 80-meter
signals. In fact, il is possible to work almost any-
where in the world on 15 and 10 meters using only
a few walts input. One amateur we know of
worked from the Bast Coast to Australia with
a transmitter running 100 milliwatts input —
one-tenth of a watt!

Sunspots

One point that bears mentioning in relation to
the ionosphere is the sunspot cycle. Over a period
of several years the number of sun spots in-
creases to a peak and then gradually decreases
to a minimum. This time period from one
maximum to the next usually covers about
11 years. When the sunspot number is at the
maximum, the ionization of the higher bands is
at ity best, and excellent DX or world-wide
communications are possible. We are now
approaching a sunspot maximum, so the next few
vears should be excellent on the 20-, 15- and
10-meter bands. At the sunspot minimum, condi-
tions for world-wide contacts on 10 meters are
very poor, with the band seldom open. However,
distances up to 100 to 150 miles can be worked
cousistently on this band, depending on the
terrain and on the antennas used.

Above 10 Meters

Something we haven’t mentioned up to this
point is the masimum usable frequency, or the
highest frequency that can be retlected back to
earth by the ionosphere. Let’s assume for a
minute that we have an antenna thut sends a
ray straight up from the antenna, and that we
start at a very low frequency and increase it
43 much as we desire. At the lowest frequency the
vertical signal will enter the ionosphere and be
refurned to earth, but as we raise the frequency,
eventually a frequency will be reached where the
ionosphere doesn't bend the signal back but lets
it eseape into space. The highest frequency that
does come back is called the critical frequency.

Next, suppose we gradually lower the ray angle
of our signal and repeat the frequency run.
As we continue to lower the angle, we find that
we can go progressively higher than the critical
frequency and still have our signal return to
earth. However, we eventually reach a frequency
that isn't returned, even at the lowest possible
ray angle. This frequency is referred to aus the
mazimum usable frequency, or m.uf., and usually
is about 2.5 times the critical frequency.

The critical frequeney aud, in turn, the m.u.f.,
depend on many factors — time of day, time of
vear, condition of the sun, and others. During
the last sunspot maximum the m.w.f. got as high
a3 60~ to 70 Mec. 1t may drop below 7 Me.
Jduring a sunspot minimum. One interesting
point is that the closer your frequency to the

(Continued on page 144)
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Digital Logic Devices

Symbols, Nomenclature, and Principles

BY NORMAN POS,* WAGKGP

“"Digital logic' is the term used to de-
scribe an overall design procedure for
elecironic systems in which “on’’ and “‘off"’
are the important words, not “amplifica-
tion”, ‘“‘detection’’, and other functions
well known to all amateurs. It is “'digital”
because it deals with discrete events that
can be characterized by digits or integers,
in contrast with ordinary (linear) systems
in which an infinite number of levels may
be encountered. It is “logic’’ because it
follows mathematical laws in which
Veffect’” predictably follows “‘cause.”

Digital logic is not new to QST. So
far, however, explanations have been
scattered through arlicles describing
equipment. Here the fundamentals are
assembled in one place.

an increasing number of urticles in QST

and elsewhere dealing with digital-circuit
contrivances useful around s ham shack. Al-
though most of these have been keyers of various
sorts, it seetns clear that the future promises in-
ureasing usage of these circuits in various phases
of communications, their vole in computer design
being already «uite firmly established. Aec-
cordingly, to aid the amateur in keeping up with
these developments, and to accumulate in one
article most of the current terminology and
symbology, this article will describe with some
generality how these devices work. The em-
phasis will be mainly on microcircuits, although
the sume principles apply to diserete-component
vircuits.

In years gone by, homebrew construction
evolved away from the actual construction of
components to construction of equipment using
purchased components, with the possible excep-
ception of r.f. coils. The present-day develop-
ment of digital devices is seelng a similar evolu-~
tion away from the use of discrete components
toward the use of microcircuits which perform
quite complicated functions. Not the least reason
is that one microcireuit costs far less, and is
much more reliable, than the equivalent circuit
built from discrete ecomponeuts. In addition, the
logical functions are much more easily followed
when the diagram is logical in nature, rather than
a forest of resistors and tubes and what not.
Recall that it was not necessary to understand
space-charge physics, or cathode work functions,
to use vacuum tubes intelligently. Likewise, one
need not really be too concerned with the insides

# Box 1261, Chula Vista, California 92012,

DURING the past few years there has appeared
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of wmicrocireuits to be uble to use them. This
article will speak mainly of the “input-output”
characteristics of these devices.

Before proceeding, it should be realized that
there is no broad agrcement yet in matters
such as logic symbols, equation symbols, and
terminology.! However, matters are improving,
and in this article the more common usages will
be employed. Also, this article will be restricted
to two broad eategories of logic elements, “gates”
and “flip-tlops,” because these represent nearly
all of the more common applications.

Gates

There are three primary logic functions which
rates perform. They are the AND, OR, and the Nor
functions. These may be combined in fancy ways
to form other types of gates, but essentially these
three cover the field.

Logic elements deal with “ones” and ““zeros”.
These refer to specitic voltage levels, and vary
between manufacturers and devices. Nearly
always, a “0” means a voltage near ground,
while a “1” means whatever the manufacturer
says it means. Actually, the corresponding volt-
ages in both eases are approximate because there

AND GATE

o -

AlBlC
0lo|o
(B) o[ilo
ijoo
A0
©) C=AB
AT 1L
(D) B

C

1
o
1
0
1
[

— 1L

Fig. 1-—The AND gate. {A) the symbol used in logic
diagrams; (B) truth table, which shows the output state
for every combination of inputs; (C) Boolean-algebra
equation of the AND gate; (D) graphical representation
of the possible states.
"1 The basic logic-cireuit symbols are covered by a USA
Standard, ASA Y32.14, “Graphic Symbols for Logic
Diagrams™, but there is as yet no standard covering
nomenclature or letter svmbols, -—— fditor,

17



is & ““noise margin’ over which the devices will
work. This is nice because it allows (within
limits) uneritieal wiring and noise pickup without
ill effect. One must distinguish between *‘positive
logie” and “negative logic.” In positive logie, a
{ i# more positive than a 0, though both may be
negative voltages, and in negative logic, the
reverse is true.

Fig. 1 shows an AnD gate, drawn for positive
logic. The four parts of Fig. 1 are entirely equiva-
lent and are different ways of depicting the same
thing. Fig. 1A is the symbol for a two-input AND
gate. (Gates may have many inputs, but using
just two will make things clearer at first. Exten~
#ion to more than two inputs is direct and straight-
forward. The inputs are labeled A and B, and
the output is labeled €. These alphabetic names
are called “variables”. In plain English, the out-
put is 1 only when both inputs are 1. Fig. 1B
shows what is known as a “truth table” for the
AND gate. All the possible combinations of inputs
are listed, together with the resulting output.
In Fig. 1C we have the logic equation which
deseribes the same action analytically. These
lngic equations should not be confused with or-
dinary algebraic equations. They are known as
“Boolean’ equations, and are quite a bit simpler.
The dot is used to mean AND, a little v (or some-
times a plus sign) means or, and a bar over a
variable means NoT. Variables are either 1 or 0
in value. So equation 1C means that € is 1 only
it 4 and B are 1. Fig. 1D shows & time plot of
the voltages ut 4, B, and C, and again exhibits
exactly the same properties as the rest of Fig. 1.
Different. folks find one or the other of these
various methods of depicling the logic action
most appealing. The reader is free to choose his
favorite, although all should be understood.

A little circle ut either input or output is used
to mean NOT on a cireuit diagram. Fig. 2 shows
a NoT gate, also called an “inverter.” The in-
terpretation of Fig. 2 is simply put: The output
is nof the input (no pun intended!).

NOT GATE

{A) A—Do—s

A
(8) : g}z
lo
{C) B<A
t
A |
) °

i
By L.

Fig, 2--Simple gate with inversion (NOT gate), the level

reversal being indicated by the small circle attached

to the gate symbol. (B), {C) and (D) give information
corresponding to the same parts in Fig. 1.
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NAND GATE
A
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® B:D_°
ABIC
001
(B) oit]i
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(C) C=AB
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Fig. 3-——The NOT- AND or NAND gate, an AND gate with
inversion,

INCLUSIVE OR GATE

W 7)) >

AlBIC,
0[0i0
{B) o[t
1{0[1
[
(c) C=AvB

- L
(D}

Fig. 4—Inclusive OR gate. The word "'inclusive” indicates
that the gate will be operated by any combination of
logical 1 inputs as well as by any single 1 input.

If Figs. 1 and 2 are combined, we have the
NOT-AND gate, usually contracted to vanp. This
is shown in Fig. 3. Note that the result is just the
opposite of Fig. 1. For internal reasons, the NAND
gate is somewhat more common than the anp
gate.

‘When we come to the or funection, we have to
be careful. I may say, “either it will rain to-
morrow, or it will not.” This is called the *“‘ex-
clusive orR” since the ‘“‘or both” possibility is
evident nonsense. On the other hand, if I say,
“Harry will make DXCC if he receives a QSL
from Saudi Arabia or Malawai,” it is still true if
the lucky fellow receives both cards. This is
called the “inclusive or” function. There are no
common contractions for these two or functions

QST for



because until recently the inclusive or dominated
the market, again for internal reasons. Unless
otherwise stated, an unspecitied or in the litera-
ture probably means an inclusive oxg.

The inclusive or is shown in Fig. 4. In a
manner similar to the NAND gate, we may pro-
duce a NOR gate, which is shown in Fig. 5.

The exclusive ur is shown in Fig. 6. The equa-
tion 6C has to be writlen in this expanded form
in order to specifically exclude the ecase when
hoth A and B are 1. Equation 6C says that ('is 1
if we have A and NoT B, or NoT A and B, but not
both. In this case, the time plot of 6D may be
somewhat clearer.

‘We are now in a position to observe something
curious and interesting. If, in Fig. 1, we employ

NOR GATE

(8

—|-lolels
~lo]=lojw

Oloof—ln

(c) C=AvB

N B

(D) 1

O O »
Om= O O o
!

Fig. 5-—NOR gate. It is similar to Fig. 4 except for the
inversion indicated by the circle.

EXCLUSIVE OR GATE

A
& BD ¢

Alslc
ololo
(B) o[i [1
tlof
t[ifo
{c) C=(ABIvAB)
¥
Ay L
© 8o i 11
¢ i i
eI L1

Fig. é—Exclusive OR gate. In contrasi to Fig. 4, the
exclusive OR gate will operate only when only one
input is a logical 1.
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CASCADING OF GATES
TO ACCOMPLISH HIGH FAN-IN

- i =

Fe ABC
{B) G6=DE
Hz= FeG = ABCDE

Fig, 7—Coscaded AND gates fo reduce loading.

negalive logic, without doing anything to the actual
eircnit, by ealling & more negative voltage a 1
and vice versa, we see that (! is down (is a 1)
when .4 or B or both are down (are 1s). Thus,
in a sort of magieal hocus pocus which just in-
volves name-calling, we have changed an anD
gate into an inclusive or gate! A mathematician
by the name of DeMorgan realized this long ago
hefore the advent of digitul circuits, which goes
to show once again how academic mathematics
tirns up applications in the most unexpected
ways. What DeMorgan said in effect was, ““if
you NOT everything in a Boolean expression,
then swap ur's and anND's, and then xoT the en-
fire resull, you haven't changed uanything.”
Thatis, A vB = A * B,

What this means to the praciieal man is that
it is always possible to coustruet a logical system
{not always most economically) with just one
flavor of gate. This shows the essential identity
between the anp and or functions, and also
points up the essential way in which the exclusive
oR of Fig. 6 differs. Recently, several manufac-
turers have bowed to these facts and have added
exclusive or gates to their lines.

One important specification for logic gates is
the so called ‘“fan-in” and “fan-out.” Fan-in
specifies how many sources may be applied to the
input of a gate before performance iy degraded,
while fan-out specifies how many loads may be
eonnected to an output. Along this line, there is
defined by the manufacturer something called
“nnit-load™ in terms of which fan-in and fan-out
are specified. The manufacturer will scale the re-
quired drive ¢urrents into the various inputs of
# product line according to some rule of thumb,
and give the results generally as a small integer
or possibly a simple fraction. When designing a
digital system, one adds up the total unit loads
which a gate (or flip-tlop) is to drive, aud ensures
that the sumn does not exceed the fan-out rating
of the driving device. Actually, the usual result
of overloading a gate is u degradation of rise and
fall times before the logic voltage levels are too
serionsly affected.
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GATE WITH A NODE

INPUTS {ﬁp‘ QUTPUT

NODE

Fig. 8—AND gate with a node connection.

Similarly, if one finds that more sources are
to be connected to an input than it can take by its
fan-in rating, then one must cascade down
through intermediate gates. The price one pays
for this iy delay time, since it takes a finite time
for a gate to respond. Most of the time this is no
severe restriction since gute response times are
generally quite fast. As an example, if I desire to
apply five inputs to an AND gate which is rated
for four, I might solve the problem by the means
shown in Fig. 7. With some gates there is a so-
called *‘node” provided through which one can
introduce more inputs than are provided for
at the gate input. (Fan-in usually exceeds the
number of actual input wires provided.) These
nodes usually have to be “buffered” through
diode clusters which are part of the sume manu-
facturer’s line. The symbol for a node is shown
in Fig. 8.

As a closing comment on gates it might be
pointed out that aside from putting excessive
operating voltage on them, or actual mechanical
damage, in most cases anything might be con-
nected to anything without damage. They are
rather forgiving of wiring errors. Some of the
more rtecent microcireuits which have an FET
tvpe of construction are a little moare fussy,
however.

Flip-Flops

A fip-flop is & device which has two outputs
that ean be placed in various 1 and 0 eombina-
tions by various input schemes. Basically, one
output is a 1 when the other is a 0, although
situations do oecur (sometimes on purpose}
where both outputs are alike. Since the flip-flop
i essentially u symmetrical device it really
doesn’t matter which side is which, but from an
application viewpoint the manufacturer labels
them and for reasons of consisteney, it is wise to
stick with his labels. Naming the leads and de-
fining some terminology go hand in band. One
output is called the @ or “set” output, and the
other is the */Q”" (read NoT @) or “reset’’ vutput.
Tf © is 1 and @ is 0, the flip-flop is said to be “set”,
or in the “one state”, while for the reverse, the
tlip-Hop is *veset” or “cleared” or in the **zero
state”’. If both outputs are alike, the state of the
flip-flop is indeterminate. Similarly, there are at
least two inputs, the “set” and the “reset”
inputs. It is the intention that the appropriate
status of the ouiputs result from a specified
status of the inputs. This is done in a variety of
ways.

There are essentially two types of inputs, the
w0 valled “d.e.” or “level-sensitive” type, and
the “a.c.” ur ** transition-sensitive” type. As the
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names imply, a d.c. input does its work according
to the voltage levels applied, and is also called
sometimes a ‘‘static’” or “‘nonsynchronous’
input. An a.c. input does its work with a transi-
tion in voltage, and is also known as a “dynamic”
or ‘“‘synchronous” input. A given tlip-tiop may
have some or all of Lhese types of inputs, depend-
ing on the intended application, and the inter-
action of the inputs results in sume very Hexible
operations.

It should not be concluded that an a.c. input is
capacitively-coupled in. This was true for dis-
crete component flip-lops, but reasonable ca-
pacitors just don’t fit in microcireuit dimensions.
The construction of an a.c. input uses a cute
trick known as the ‘“master-dave” principle,
about which more later.

For an example of a quite generalized flip-
flop, refer to Fig. 9. A device such as this is typi-
fied perhaps by the Motorola types MC664 or
MC845. Sq and (4 are d.c. inputs and uncondi-
tionally override all of the other inputs, as shown
by the truth table of Fig. 9B. Note the small cir-
cles at the inputs. As mentioned under the
description of gates, these indicate that the in-
puts are negated. This agrees with Table 9B,
where a wor input effects the corresponding
output. Since 84 and Cy vverride, they can alter
the state of the flip-iop at any time, hence the
term nonsynchronous. When both Sy and Cy are
1, the “*front end” inputs are effective. These are
synchronous in the sense that changes of state
of the flip-lop oceur synchronously, if at all,
with a transition of the *‘clock pulse” (CP) input.
Specifically, since the ('P input is notted by the
little circle, transitions take place only at nega-
tive going (1 to 0) transitions of C'P. Whether or
not, and in which direction, the flip-flop changes
state is eontrolled by the two pairs of S and C

GENERALIZED FLIP FLOP
sd

S1—
—Q
S2—
{(A) cP——d
el A =
c2

sdlcdlQ |T
ololi]1
()] ofifilo
tfojol
[

Lt"lrmmr [

RIPUTS QPERATIVE

Fig. 9—(A} Logic symbol for a generalized flip-flop.
If there is only one $ and one C input terminal on the
actual device, the AND-gate symbols are not needed and
the symbol is a simple rectangle. (B) is the flip-
flop truth table,
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iuputs, These are sumetimes eulled “steeriug”
inputs since they serve to steer the CP to either
set or reset the flip-flop. Since the pairs of S and
C inputs enter through two AND gates, the action
at a negative-going CP is as follows: If both S’s
are 1 and at least one C is 0, the flip-flop sets. If
it is already set, nothing happens. If both (’s are
1 and at least one § is 0, the Hip-flop resets.

The way in which master-slave operation re-
sults in an apparent a.c. input for ¢'P can now be
described. Inside the microcireuit there are really
two flip-flops connected as a shift register (about
which more later) with some assortment of gat-
ing between them. The first is the master, and
the second is the slave. When the CP is 1, the
status of the S and C gates is transferred directly
to the master. When (P transits to 0, the status
of the master transfers to the slave, and appears
at the output. Note that both of these actions
are really level-sensitive, but the combined
effect is to produce an apparent shift in output
synchronized with the transition of CP. The
84 und Cq inputs are tied to the slave directly,
which explains why they override the other in-
puts.

At this point it is well to point out that gen-
erally, but not always, an unconnected input
results in an automatic 1 at that input. Some
manufacturers require that unused inputs be
tied to ground or to a logical 1 voltage for proper
operation.

A flip-flop such as this may he externally
wired in a variety of ways to produce a shift
register, counter, or any other of the many
uses possible. In many instances the flip-flop
comes internally wired by itself or to others in the
same microcircuit to provide specific functions.
T'wo common uses for flip-flop follow:

The Shift Regisiter

A shift register is a series of flip-flops connected
serially as shown in Fig. 10. When the C'P makes
its transition, the status of each fip-tlop transfers
o the right down the chain by one step. Shift
register, counter, or any other of the many
and in typewriter code machines. Often, but not
always, all of the Cy inputs are tied together as
in Fig. 10 and called a “common reset” or
“clear” input. The 84 inputs may or may not
be provided.

SHIFT REGISTER

sd clp “ld sd
4 N 4 N,
-+ HH Bl
3 —— JOUTPUT
— L1 BN
7 1 T

RESEY

Fig. 10—Flip-flops combined to form a shift register,

July 1968

COUNTER
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Fig. 11—Flip-flop connected for counting, or giving one
output pulse for each two clock pulses. A series of these
“divide-by-two" circuits in cascade will sum up the
number of negative-going clock pulses for a period,
determined by the circuit design, before *'clearing” and
repeating the count during the next interval.

(8

‘When only one each of the S and C inputs is
provided in a specifie flip-flop, the AND symbol is
generally not drawn in, since a single-input gate
clearly performs no AnD function whatever. If
the shift register of Fig. 10 is constructed from
individual flip-flops like that of Fig. 9, then one
each of the S and C inputs would not be used.
As mentioned earlier, these unused inputs are
usually automatically in the 1 state.

Flip-flops used in shift registers are sometimes
referred to as ‘“Type D’ flip-lops. The name
refers to the application rather than to the nature
of the fip-flop circuit itself.

The Counter

If the outputs are eross-connected to the inputs
as shown in Pig. 11, the result is a counter. Since
the 1,0 patiern at the output is reversed at the
input, application of the CP will cause the flip-
flop to “count” or “toggle” or “divide by two”’
(the terms are synonymous). For microcircuits
which are internally wired in this manner, a
special terminology has arisen wherein the inputs
are named “.J’’ and “K" and the flip-flop is
called a “JK flip-flop,” in contrast to that of
Fig. 9 which is sometimes called an “RS flip-
flop.”” The same comments about the Sy and
(4 inputs for the shift register also apply here
when several stages are provided in one micro-
eireuit. To construct an “up counter,”? one
connects each @ output to the CP input of the
following stage. To construct a “down counter,””

one connects each ) to the P of the following
(Continued on page 148) ;
24Up*” and “down” counting refers to the internal
arrangement of the counter; the “up’ counter starts
with 0, 1, 2, 8, ete. and continues until the desired number
of digits has accumulated, while the “down” eounter
starts with the final number and connts back to zero. The
wnd result is the same in either case,
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The author's frequency
standard, removed
from the case. The 15
ICs are visible in the
foreground, with the
batteries across the
rear. The frequency-
selector switch and out-
put-level controf are on
the left and the output
coax is connected to
the level control.

Integrated-Circuit F requency Dividers

And An Application to the Amateur Frequency Standard

BY JOHN W. STAPLES,* KO9CPZ

integrated-cireuits (ICs) have placed them

well within the finanecial reach of the average
experimenter. Devices can be built with ICs at a
fraction of the cost of discrete components,
Moreover, ICs are proving to be more reliable,
more economical of power, and more compach
than conventional eireuitry.t

Integrated cireuits can be roughly classified
into two categories, digital and linear. Digital ICs
are used in logic circuitry where signals are repre~
gented by voltages that have only two nominal
values, “on” and “oft,”” or “1” and “0”, or
somehow characterized as having two states.
On the other band, a linear 1C responds with
an output that is proportional to the input: i§
is usually some form of amplifier.

The distinction between digital and linear 1Cs
is a result, among other things, of the relatively
loose tolerances of the components in the circuit.
A linear circuit is usually fairly sensitive to
variations of the component characteristics from
nominal values. The characteristics of the transis-
tors must be well controlled, and the tolerances
of the resistors must be fairly tight. On the other
haud, digital circuitry allows for wide component
variations as long as two states, “on’ and “off,”
can be handled.

'The digital circuits discussed in this article are
known as “saturated logie,” since a transistor is

# Physics Department, University of Illinois, Urbana, Iil.

t For a general discussion of integrated circuits, their
physieal and electrical characteristics and applications, see

DeMaw, “A Look at Integrated Circuits,” QS7, March,
1968, — Editor,
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THE recent price reductions on certain digital

either turned on to the point of saturation, or
turned off, with no intermediate state. Another
digital approach, known aus “non-saturated
logic,” does not saturaie the “on” state, thus
eliminating a property known as charge storage,
which causes a slow-down in the turn-off time of
the transistor.

The Dual Gate

A typical logic function is shown in Fig. 1. This
configuration, called a NAND/NOR gate, consists of
two transistors and three resistors, with two such
units in one package. This is one of the simplest
cireuits available, but also one of the most useful,
Depending on how it is used, an output will oceur
when both inputs are activated (the anp con-
figuration) or when either input is activated (the
OR configuration). Fig. 2 shows truth tables for
the anp and or functions. The s and 0s do
not refer to voltages, but to the two states
defined below.

Electronic counting is beginning to
penetrate amatenr radio, especially in
devices used in frequency measurement.
The use of integrated circuits makes
overall design simple, compact, and
relatively ipexpensive, provided the
principles on which divider circuits
operate are understood,
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Fig. 1. Two-input NAND/NOR gate. The resistances are
nominal values. Two gates occupy one package.

A B A AND B % OR B
] [+ 4] o
¢ o] [ !
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Fig. 2. Truth table for AND and OR functions. 1 and 0 do
not refer to specific voltages, but to two states that may
be variously defined.

Tn order to get one circuit to function either
a8 ah AND Or an OR, we must define the 18 and Os
differently for each function. Take the or func-
tion first. If both inputs are at ground potential,
neither transistor conducts, and the collector
voltage is equal to the supply voltage. But if
either (or both) of the inputs are biased posi-
tively, the collectors (connected in parallel) will
be pulled down near ground potential. If we call
0 in the truth table ground potential, and 1 in
the table positive potential, we see that the
output of the circuit corresponds to the on
column in Fig. 1, except that the O¢ and 1s
have been interchanged. This interchange of
Os and 1s is called & ~NoT function (NoT 0 = 1,
and vice versa), 80 the circuit is called a Nor or
oF NOR circuit.

On the other hand, if we define 0 as a positive
voltage and 1 as zero voltage, it is not too hard
to see that the circuit provides a NoT aAND or
NAND function. Thus & single circuit can provide
two different logical functions, depending upon
the so-culled “positive” logic or “ negative logic”
definitions of the Og and 1s.

The Flip-Flop

Another type of logic circuit is the flip-lop
or bigtable multivibrator, which can be set to one
of two allowed states. A pulse on the toggling
input changes the flip-flop from one state to
another, and a pulse on the preset input places
the flip-flop in a known and predefined state.
Two other inputs are provided, but not used in
the circuits described here.?

We can represent various ICs by symbols
rather than drawing their entire schematies.
This “svstems approach” is always used, as the
IC provides a certain specific function, in just the
way the squares in a block diagram do. Gutes and
flip-flops are shown in Fig. 3, together with

2 Fyrther information is given in another article in this
issue (Pos, * Digital Logic Devices™). — FEditor,
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actual basing diagrams. These units are stan-
dardized, with pin 4 going to ground and pin 8
(the flat side) going to the supply voltage,
3.0 = 109% volts. The ul: {standing for micro-
logie) 914 contains two NAND/NOR gates, and the
#1923 contains one JK flip-flop, consisting of 12
transistors and 16 resistors. These particular ICs
are made by Fairchild Semiconductor, and are
available at low cost.®

Hooking Them Up

An IC block diagram is essentially the actual
wiring diagram. Once a function is decided on,
4 block diagram is drawn, the power connections
are added, and the schematic is complete. Occa-
sionally, discrete components are also used, to
modify the action of a particular circuit or to
build a circuit that cannot be handled by an IC
alone. Since these circuits have a reasonably low
impedance, wiring is not critical. Certain rules
have to he followed, however, when working
with ICs.

One rule is not to load the output of a circuit
too heavily. Certain “loading rules” exist which
set an exact upper limit of how many iuputs may
be connected to any output without overloading
the output capability of a circuit. A rule of
thumb is that about four circuits can be driven
by a single output with the IC’s used in this
article. Another thing to keep in mind is that

8 Wajrchild transistors are not available through supply
houses normally patronized by amateurs, but can be ob-
tained from Fairchild distributors. For the name of the
distributor nearest you write Fairchild Semiconductor,
Marketing Services Department, P.O. Box 1058, Mountain
View, California 94040, Delaware Electronics Supply Clo.
220 West Fourth St., Wilmington, Delaware 19801, will
also accept mail orders from amateurs for Fairchild semi«
conductor products, -—— Editor,
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Fig. 3. (A) ul914 NAND/NOR gate, top view. Pin 8

is the supply voltage; pin 4 is grounded. Pins & and 7

are the outputs for the fwo units. (8) ul923 JK flip-flop,

top view, The set and clear inputs work together with the

toggle input to define the output state. A preset pulse

causes Outl to be zero, Out2 to be positive. A toggle
pulse reverses the state of the flip-flop.
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Fig. 4. Two flip-flops in a divide-by-four counter.

all these circuits are direct-coupled and can
therefore be used down to zero frequency. The
transition time (time taken to go from a 0
to a 1 state, or back) is fairly fast, about 20 nano-
seconds (0.02 microsecond).

Fig. 4 shows a circuit using two flip-flops. This
is a divide-by-four counter using the toggling
inputs. Initially, both Hip-flops were in the 0
state, because Outl and Quid were 0, implying
that Qut2 and Qutd were both 1, agsuming positive
logic. The flip-flop changes state when the toggle
input goes from 1 to 0, so the first flip-flop
divides the incoming pulse train by two. The
second flip-flop does the same, and the total effect
is a divide-by-four counter.

PFig. 5shows a NAND gate wired to Oui2 and Qutd.
‘When both of these outputs are 0 the gate output
is a 1, otherwise the output is a 0. By wiring
together several flip-flops and gutes, complex
waveforms can be obtained.

Counter Circuits

We have seen that a single Hip-flop can divied
a frequency by two. Then n flip-flops can divide
a frequency by 2», if the toggle input on a Hip-
flop is connected to the output on a previous flip-
flop and this is done for n Hip-flops. But suppose
we don’t want a division ratio of 2 or 4 or 5 or

ouT4

T o
wr LT
gl

Fig. 5. Two flip-flops and a NAND gate. Out5 is 1 when
Out2 and Qui4 are both 0.
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flops we can gel, in principle, any division ratio we
want, given enough eireuits to work with., Divi-
ston ratios of five und ten are particularly eon-
venient to have.

There is a general rule (which holds true for all
division ratios) to follow when designing »
counter. Assume we want a counter that will
divide a frequency by some number p. Then
for every pth input pulse the divider produces an
output pulse and resets to its initial state. We
condd label the input pulses with npumbers,
L3, 4 .., p—1,pr 1,23 4 ..., butit
is more convenient to label the input pulses
starting with zero; viz,, 0, 1, 2,3, ..., p — 1;
0, 1, 2,8, ..., ete. Starting with zero signifies
that all Aip-flops are set to the O state. Thenp — |
pulses arrive and set the Hip-flops to various
states. The next (pth) pulse resets all the flip-
flops back to the 0 state. So p pulses applied to
the input generate one complete cycle in the
counter.

The basic idea in sefting up a counter is to
rmodify a binary counter of n stages (which
divides by 27} to reset at some count p where p
is less than n. To get a decade (divide-by-ten)

division ratio of 16, and then modify it to divide
by ten. Fig. 6 shows a four-stage binary counter
counting to 15 and then resetting on the 16th
pulse (labeled 15 in our notation). The four
flip-flops are given the designations 1, 2, 4, and 8
because the values of the “on’’ flip-flops, added
together, correspond to the number counted
within the pulse train. For exumple, on the 13th
pulse the 1, 4, and 8 flip-flops are on.

To modify this divide-by-16 counter to count
by 10, some method of resetting the Hip-flops on
the tenth input pulse must be found. Notice that
upon receiving the tenth pulse the 2 and 8 flip-
flops are on and the other two are off. Further-
more, the tenth pulse is the first pulse in the
train which meets this eondition. Therefore a
gate circuit sensing the 2 and the 8 flip-flops
together will be uctivated on the tenth input
pulse, and can be used to reset all the Hip-Hops
back to rero. BRut since unly the 2 and the 8
flip-flops are on at this time, ouly these two
must be set back to zero. This can be stated as
4 general rule: to divide an input pulse train by
a number p, resei. 4 AND B AND (/ AND . . . AND
Z where A +B4+C ... +Z=p In the
case of the decade, reset flip-flops 2 and =
(2 48 = 10). If p == 22, no gates and no reset
function are needed.

Notice that in order to obtain an ANp function
with the gate, negative logic must be used, as
discussed earlier. The flip-ops provide two
outputs, one the complement of the other: when
one output is positive, the other ig zero. We can
consider one output to produce positive logie
and the other output to produce negative logie.
The negative-logic output iz used to control the
NAND gate, which in turn generates a positive-
logic reset signal.

For certain division ratios, more than iwo
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Fig. 6. States in a 4-stage binary counter dividing by 16.

signals must by anped together. The xlYl4
gate has only two inputs per gate. Two three-
input gates available are the w1903 and the
«L915; the pLY07 is » four-input gate and the
#1929 provides five inputs. Basing dJiagrams
can be obtained from the manufacturer.

Suppose we want to divide au incoming pulse
train by five. For this we need three flip-flops,

4 flip-flops are anved together Lo generate a reset
pulse, which resets the | and 4 flip-flops. Refer-
ring to Fig. 7, the diagram of a decade (divide-~
by-ten) counter, we see that it actually consists
of a divide-by-two counter followed by a divide-
hy-five couuter. This principle can be extended
indefinitely to produce any countdown ratio,
Since the counters are direct-conpled, there is
no lower frequency limit that ¢an be handled.
The practical npper limit, however, is about
5 MHz. for odd division ratios, and about
% NHz. for even ratios, for which the first
flip-tlop is not externally reset. In general, the
more complex the division ratio — that is, the
larger the number of gates required — the lower
the maximum frequency of uvperation. This a
consequence of the fact that it takes a finite time
for the signal to pass through a gate. More
suphisticated IC’s are capable of much faster
operation, and vhe technology is udvancing
rapidly. In addition, it should be mentioned that
there are other ways to achieve a fixed frequency-
division ratio which have not been mentioned in
this article. The method outlined above, however,
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RESET

is a simple and versatile way of achieving good
results with medium-speed ICs.

A Frequency Standard

Now that we have covered the fundamentals of
frequency counters, let’s put the counters to-
gether with the additional needed circuits to
hnild a frequency standard. The standard that
we want must generate several convenient fre~
quencies from a single erystal oscillator. We
would then expect our unit to consist of an
oscillator, some frequency dividers, & low-
impedance output eircuit, and a power source.
Fig. &8 shows a typical standard which includes
two dividers. The crystal might generate a
1-MHz. signal, and the dividers could both be
decades, generating 100-kHz. and 10-kHaz.
signals.

A great advantage offered by fixed-ratio
dividers is that large division ratios can be
obtained. Suppose you have an “odd” erystal
in your junkbox, say 1700 kHz. A divide-by-17
divider cun be built with five Hip-flops and one
gate to generate a 100-kHz, signal. ‘“Nice”
ervstals usually are somewhat more expensive
because of demand for them, but cheap “odd”
crystals may be used instead, in conjunction
with a divider to produce useful frequencies for
calibration purposes. The reader is encouraged
to use erystals on hand or ones he can obtain
inexpensively, and to design a divider chain that
siits his requirements best.

The cirenit in the author’s frequency standard

| Lo [ Lopa Lshe | ®

[}

RESET

Fig. 7. A decade frequency divider.
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Fig. 8—A typical fre-

quency standard pro-
viding three output
frequencies.

i

c3

}——QOUT.

GNO.

2
AL9M4 |
. s
" ,

L

77

Fig. 9. Complete circuit of the author's frequency standard.
Unless otherwise specified, resistances are in ohms;
resistors are 2-watt composition, Capacitor with polarity
marked is electrolytic; others are silver mica or ceramic.
The integrated circuits used in this assembly are less-
expensive epoxy-cased versions of the ul914 and ul923
specified in Fig. 9. They are designated 9914 and 9923,
respectively, and also are manufactured by Fairchild.,
Base connections are as shown in Fig. 3; pin 8 is indicated
by a flat on the case, but the tab used in the metal-case
version is absent. Motorola types MC715P (dual 3-input
gate) and MC723P (JK flip-flop} may be substituted.
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S1—Six-position two-pole rotary switch,
BT1—Two size D flashlight cells in series.
C1—4.5-25-pf. ceramic trimmer.

C:—Value used in author's circuit; different crystals may
require different values.

C3—350 pf. for 50-ohm antenna systems; 10 pf. for 300-
ohm antenna systems,

Ri, Re—Values used in author's circuit; different crystals
may require different values.

R3—500-ohm carbon potentiometer, linear taper.
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The output waveform at 500 kHz. The scope sweep speed
is 1 usec per cm., and the fast rise is clearly evident,

uses a 2.5-MHz. crystal oscillator, three dividers,
and an output circuit. The first two dividers
divide by five, to produce 500-kHz. and 100-kHz.
signals, and the last divider is a decade, producing
a 10-kHz. output. A 50-kHz. signal is taken ont
of the first flip-flop of the last divider chain. The
output eircuit generates about 2 volts peak-to-
peak into 100 ohms. The output waveform is
rectangular with very fast rise and fall times,
producing harmonics to more than 100 MHz.
Two flashlight. batteries are used for power, and
the entire unit is enclosed in a small aluminum
hox.

Iig. ¥ is the complete eircuit of the standard.
The crystal oscillator is a cross-coupled multi-
vibrator producing a nearly square wave at 2.5
MHz. Two outputs are taken, vne to drive the
first divider and the other, through a NoR gate
used as a buffer, to the output selector switch.
The values of the resistors and ecapacitors are
chosen for reliable starting, and the oues shown
in Fig. 9 represent only a starting point: different
crystals will probably require different values.
One interesting phenomenon was noted in the
aperation of this osecillator: if the supply voltage
is applied tou suddenly, the oscillator will not
start. Hvidently, the supply wvoltage must be
turned on stowly so that the multivibrator goes
through o “linear” region in urder that oscilla-
tions may build up. Onee started, however, the
eircuit operates in the saturated mode. The
decoupling network in the supply lead to the
ogcillator 1C provides a slow voltage build-up
uud therefore completely reliable starting. To
irim the frequency of the erystal upward, =
sinall trimmer i3 included in series with it. If the
erystal frequency is still too high with the trim-
mer all the way in, reconnect the trimmer
hetween ground and the junction of the crystal
and the 8200-ohm resistor. 1f your erystal won't
oxscillate, it probably lacks in activity.

‘I'hree divider chains are included, constructed
according to the rules given above. The output
of the dividers is a rectangular wave with a duty
factor of 20 per cent and a rise time of 20 nano-
seconds. The desired output signal is selected
hy 81, passed throngh unother butfer, and
amplified by an emitter follower. The emitter
follower is an unusual applieation for a dual-
gute IC. The normal outputs, counected to
the collectors of the trunsistors, are in this case
connected to the supply voltage aud pin 8,
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normally the supply voltage terminal, is left
uncounected. Pin 4, internally connected to the
emitters and normally grounded, is the onfput
connection in this application. This 1C replaces
a 2IN709 used in an earlier cireuit, works just as
well, and costs about a quarter ay much. A 500-
ohm potentiometer connected to the emitters
eontrols the amplitude of the output. The output
eable, a length of 93-ohm coax, is terminated in
a 100-ohm resistor, and the signal is coupled to
the receiver through a small capacitor. The
overall spectrum has a 1/f% power dependence,
and the capacitor helps to remove this depen-
dence and produce 3 constant output from the
fundamental to almost 20 MHz.

The unit is assembled on Vectorbord and
enclosed in 4 3 X 5 X 7 inch aluminum box. The
output level control and frequency selector
switeh are mounted at one end, and a UHF
coaxial connector mounted at the other. The
terminating network on the end of the coaxial
cable is mounted at the receiver antenna termi-
nals. The frequency-adjustment trimmer is
located behind a hole in the top of the case.
The unit draws 140 ma. from the baiteries,
which should last a year with normal use.

One caution in construction: The circuit should
be grounded to the aluminum box at only one
point. This ground is made by the shield braid
on the coax which counects the output connector
to the level control. All circuit grounds should
be tied together and connected to the low end
of the level control, as should the other end of
the shield braid. If this is done, it will be possible
to turn the output level control all the way down
and have uno signal leakage.

This frequeney standard replaces a vacuum-
tube unit built several years ago. The divider
chain in the old standard used 6J6 multivibrators,
which had to be carefully adjusted to obtain the
proper division ratio. More often than not, they
wandered off to some other frequency. They also
had poor spectral purity in the form of hash and
noise in the output. The spectral purity of the 1C
device is excellent, and since the division ratio
ix wired into the dividers, no adjustment what~
ever is needed in the eounters. The entire unit
cogts about $20, and uses 138 transistors in the
1415 [(Cs that are wired into the circuit.

In conclusion, the author wishes to thank My,
William Fears, without whose prodding this
project would have never taken shape. [Q&T—

w-Straysgal

KFrom August 5-10, GB3ANEW will be operated
from the Barry College ot Further Fduecation Radio
Soviety at the National Eisteddfod of Wales. This
event is a festival of Arts held annually at a different
location in Wales. Operation will be in the 3.5,
7.4, 140, 21.0 and 28.0 MHz. bands using s.s.b.
and ¢.w. A commemorative certificate will be avail-
able to each station contacted.
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Gimmicks ana Gadgets

The Clipboard—

a Simple Experimental Circuit Breadboard

BY R. W. THORPE,* W6WYD

of fun. Usually the ecireuits arve simple,
supply voltages are low, and the com-
ponents, including the transistors, are relatively
inexpensive. If you use printed or etched circuits
or possibly integrated cireuits, you soon find that
you can package an amplifier that will fit in the
corner of your eye without making you blink.
Before the final packaging, however, most of us
want to build a breadboard to check the basic
operation of the circuit — the validity of our biag
calculations, the operating-point stability, or
what have wvou. Conventional breadboarding
techniques, which usually involve soldering, may
make it inconvenient to suibstitute components.
If resistor and capacitor leads are cut to fit the
¥ 2131 N, Wilkie Drive, Pomona, California 41767,

EXPERIMENTING with transistors ean be lots

breadboard, it may be economically hard on the
fellow who buys his own materials and intends to
reuse the items in the final package. The problem
gets worse when other experimenters in the family
start, using the same facilities.

The solution at my house was the “Clipboard”
experimental breadboard shown in the photo-
graphs. The transistors to be used are plugged
into the sockets, and all the wiring is done by in-
serting component leads or short jumpers into the
appropriate Fahnstock elips. As many as three
power-supply voltages may be brought to the
clips at the top of the board and be controlled
simultaneously by the toggle switch shown.
Tie-points and ground connections are located
tieur the power connection ferminals to permit
the installation of special filtering cireuits or

28

Top view of WEWYD's transistor breadboard.
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Fig. 1—Layout details of the Fahnstock clips adjacent to
one of the four transistor sockets. Clips are positioned
around the other three sockets in a similar fashion. Parts
placement was determined by picking convenient points
on a Y-inch grid. The clips labeled C in the drawing are
connected to the collector contact of the adjacent transistor
socket, those labeled BA to the base, and those labeled E
to the emitter. Each clip or pair of clips marked T is
independent and not connected to any other clips on the
board. The remaining clips are color coded with a dab
of paint to indicate their function. Clips labeled G (black)
are ground connections, those iabeled R (red) are con-
nected to one power line, those labeled Y {Yellow) are
connected to another power line, and those labeled B {blue)
are connected to yet another power line. Circle S repre-
sents the transistor socket.

Zener diode regulation. Under-board wiring,
shown in one of the photos, distributes the power
to couvenient locations across the board. Several
floating clips are provided near each transistor

sucket and serve uas tie-poinis or input-output
connectors. The power transistor and its asso-
ciated clips were added for a special switching
application and have since proven {o be very
useful.

Some features were found to be essential: plen-
ty of ground terminals, floating input-output
connectors, and the simultaneous switching of
all power supply voltages (some circuits may be
damaged if a voltage is applied to part of a
eireuit before another voltage is connected to u
different part). The use of three clips for each
transistor terminal proved its worth during
experimentation with Hip-flops having set, reset,
and internal trigger-steering capabilities.

Jonstruction of the Clipboard is simplicity
itself. The basic board used here is a piece of
14 X 1074 X 1214-inch hard phenolic. Any insu-
lating material with sdequate strength and
machinability could be used, and of course the
dimensions are quite arbitrary.

Fig. 1 shows the location of the clips adjacent
to one of the small transistor sockets. Clips are
positioned around the other three sockets in like
fushion. The exact location of the power-supply
connectors, the switch, and the power transistor
and its coutectors is not given bhecause of the
wide variety of components available. ‘The clips
used for power distribution are eolor coded for
ease of identification. All holes for mounting the
clips, except those for the power supply and
power transistor cotmectors, were drilled on »

(Continued on poge 142)

Under-board wiring of the Clipboard,

July 1968
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Some Ground Rules For Sweep-Tube
Linear-Amplifier Design

BY DOUG DeMAW*, WICER

Putting TV sweep tubes to work in
linear amplifiers takes a bit of doing if
maximnum efficiency and reasonable life
are to be vealized. This article focuses

onz some techniques that can be applied
to all TV sweep tubes suitable for use
inlinear amplifiers — the guidelines for
smoother operation and fewer tube fail-
nres.

who were s.8.b. experimenters learned that a

buck ecould be saved by “operating” on
certain brands of 1625-type tubes, thus making
them suitable for use in grounded-grid amplifiers.
It. was necessary to saw a window in the tube
base, locate and separate the cathode and beam-
forming plate leads, and bring them out to
individual base pins. At roughly 25 cents apiece,
surplus prices, it was no strain on the pin-money
fund to put four of them to work in parallel and
run them at approximately 500 watts d.e. input.
In faet, many a *‘pair of shoes" was built along
such lines and driven by exciters capable of
20 to 50 watts peak oulput. Little thought, if
any, was given to the matter of proper balancing
of the tubes in order to assure equal load sharing,

# Assistant Technical Editor, QST.

IT wasn't too many years ago that some of us

Similarly, little attention was given to tube
cooling. After all, at 25 cents per copy, it didn't
matter too much if one had to replace a set of
tubes every three or four months.

Things have changed considerably since the
early 1950s, at least where the matter of tubes
for use in linears is concerned. The emphasis
has been ou the use of big, somewhat-expensive
tubes of the 4-10004A, 3-400%Z, and 4CX1000A
species. These tubes can provide the legal
maximum-power levels for amateur operation,
while performing with minimum distortion, but
require costly bhardware and expensive power
supplies to reach the 1000-watt d.c. input-power
level. TV horizontal-sweep tubes, especially those
intended for color receivers,® offer the builder a
low-cost approach to linear-amplifier design while
still permitting reasonable signal quality and
power output.? This article is based on tests per-
formed on an experimental 800-watt-d.c.-input
linear amplifier. Four GE 6KD6 tubes are used
in the grounded-grid, parallel-connected arrange-
ment; of Fig, 1.

t A number of TV sweep tubes are used in commereial
s.a.b. ham equipment. Some of them are: 8DQ5, 6(1B5,
HGES, 6HF5, 6586, 6JE6, 6KKG6, 6KD6, and 6LQ6. They
have different maximum ratings and require different oper-
ating voltages, but they are all candidates for use in linear
amplifiers,

2A rundown on intermodulation (IMD) distortion
produets, and power ratings for 1TV sweep tubes axs linear
amplifiers, was given by Bill Orr, W6SAT, and Bob Suther-
Jand, W6UOV, in Ham Radio, April 1068, page 9.

This experimental sweep-tube linear
amplifier uses four Shurite edgewise
plate meters to allow each of the four
6KD6 tubes to be independently moni-
tored as discussed in the text,
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Fig. 1—=Schematic diagram of the experimental 800-watt sweep-tube amplifier. Capacitors of decimal value are disk
ceramic. Fixed-value resistors are composition. Ki permits the exciter or transceiver to be switched through the amplifier
for low-power operation, and so that the operator can receive through the ampilifier.

Bi—High-speed cooling fan (see text).

C;—Transmitting variable {from Command Set transmitter).

Cy—Three-section broadcast-type variable, all sections
in paraliel.

3, Ja—Phono jack.

Ja—Coax fitting, chassis-mounting {SO-239).

Ki~D.p.d.t. 24-volt d.c. relay, 10-ampere confacts.

Le~-18 turns No. 12 wire, 2Y2-inch dia., 3 inches long
{made from B & W 3900-1 coil stock, or Poly-
coils 1774). Tap at approximate midpoint.

L;—5 turns No. 14 wire, 3-inch diameter, approximately

Sweep-Tube Ratings

Although there are many ways to rale a
vaeuum tube’s performance capabilities, we will
confine our discussion here to the manufacturers’
design-maximum ratings. Under this heading we
can find the limiting values of operating and
environmental conditions which apply to what
the manufacturers call a “bogey”” tube — a tube
of a given type, with average characteristics.
These ratings are set to assure reasonable tube
life in television receivers. Any departure from
them is at the designer’s risk, and will depend
upon the life he expects from the tube in his
particular circuit.

Table I lists the design-maximum ratings of the
6IKD6 tube as given by Geuneral Electric Co.
(A check of the tube manual showed that RCA
rutes their 6KD6s the same way.)

Since 990 volts is listed as the recommended
maximum, a 900-volt d.c. supply was chosen to
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34 inch long {or 5 turns from Polycoils 1779 stock):
Mount over ground end of L;.

Mi-M4, inc,~—0-300 ma. d.c. meter (Shurite edgewise
meters used in this model).

Ri-R4, inc.—10,000-ohm linear-taper control {Ohmite
2-watt carbon type, or equal}.

RFC1-RFCy, inc.—2.5 mh., 250 ma. (Millen 34102).

RFC5—200 uh. (see text for particuiars).

Zy-Z4, inc.—Parasitic suppressor; 8 turns No. 22 enam.
wire wound over the body of a 56-ohm 1-watt
carbon resistor. Use pigtails of resistor as anchor
points for the coil.

puwer the amplifier. This voltage permits the
maximum desired input power (300 watts) to be
reached while operating at a lower plate current
than would be needed if a 500~ or 600-volt plate
supply were used. The lower voltage would re-
quire that more tubes be employed to obtain
the same d.c. input power without exceeding
the 33-watt plate dissipation rating of each tube.
Also, the higher plate voltage and lower total
plate current result in a plate-load impedance
(higher) that is less difficult to match. In this
instance the impedance is of the ovrder of 500
ohms, using Y00 volts at 890 ma. to obtain the
desired 800 watts c.w. input. If a 500-volt supply
were used, with six tubes in parallel und 1.6
amperes of plate current, the load impedance
would be roughly 150 ohms — a difficult value
to deal with when using a conventional tank
circuit,

The filament requirements are 6.3 volis at
2.8 amperes per tube. By operating the filaments
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Peak Positive Pulse Plate Voltage

Sereen Voltage. . ..
Ieak Negative Cirid- \‘umber 1 \ oltmge

tleater Positive with Respe(rt to Clathode
D.C. Component. . L
Total D.C. and P ea.L
Heater Negative with Rewu b tn & .tthmle
Total D.C. and Peak . . . .. A,
Girid-Number 1 Cireuit Resmtance

12.C. Plate-Supply Voltage. ...........cooiiviiein.

Pogitive D.C. Beam Plate \antage.‘,.” e e e e

Plate Dissipation (Absolute-Maximum Value) ................................... 33 Watts
Nereen DISsiDution . . .. . i e e e e 5.0 Watts
D Cathode Current. ... o i i e s ci st en e ... 400 Ma.
Peak Cathode Clurrent.. .. . . L 1400 Ma.
Heater-Cathode Voltage

Bulb Temperature. ... .. .. ... .. -

ca. 990 Volts
..7000 Volts
70 Volts

200 Volts

250 Volts

eae. .. 100 Volts
200 Volts

e . 200 Volts
e e 2.2 Megohms
freee .. 225

TABLE I

6KDé i\;chximum Ratings

in parallel one ean use s 6.3-volt transformer, but
the eurrent rating must be 11 amperes or better.
T'o get around this high-current requirement the
four 6KD6s were connected for series-filament
vperation. Happily, the transformer ratings called
for 25.2 volts at 2.8 amperes —a standard
transforier type available from Allied-Knight or
Stancor. Of course a serieg-parallel arrangement
could also be used with a 12-volt transformer, if
desired. This would call for a current rating of
at least 5.6 amperes.

Since the circuit of Fig. I uses the tubes in a
grounded-grid hookup, the screen grids and beum-
forming plates are grounded and do not have
d.e. operating voltage applied to them. The cur-
rent they draw varies with the level of the driving
signal voltages at a given instant. Tubes operated
this way perform as high-p triodes, and the drive
vequired is below the level that would cause the
wrids and beam-forming plates to exceed their
safe dissipation ratings. The tubes in this ampli-
fier have been in service for several months with
no noticeable change in their performance —a
good indication that the grids have not been
damaged by excessive current.

A negative bias voltage, approximately 7 volts,
is applied to the control grids of the tubes to set.
their resting plate currents, for clags AB opera-
tion, to 25 ma. per tube with the plate voltage
specified here. With 500 volts on the plates it is
possible to operate the tubes at zero bias, since
the static plate current will be low enough to
keep the plate dissipation at a safe level (roughly
28 watis) with no signal applied.

A safe bulb temperature must be maintained
at ull times if one does not want the tube’s en-
velope to melt or erack. For maximum life the
tubes should be vperated at temperatures well
helow the 225 degrees (. that the manufacturer
specities. An example of the catastrophic results
of improper cooling can be seen in an accompany-
ing photo. Generally, some type of forced-air
eooling should be employed to insure against
damage from heat.
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Individual fuses are used to protect each plate line of the
amplifier, They can be seen between the two varicble
capacitors near the front of the chassis. A toroidal-wound
cathode r.f. choke is mounted at the cenfer of tube sockets,
Four bias-adijust controls are located on the rear apron of
the chassis, permitting the resting plate currents of the
tubes to be equalized. Each tube is set for 25 ma. resting
current. This requires approximately — 7 volts on the con-
trol grids. Tubes other than 6KDés would require different
bias values. The unused control at the right center of the
chassis is for experimental purposes,
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Wheat About Maiched Tubes?

Whenever power-handling tubes are operated
in parallel some provision should be made to
assure equal- or near-equal load sharing. The d.c.
plate current should be closely matched during
both the no-signal and applied-signal periods.
Some manufacturers of s.8.b. equipment- have
solved this problem by careful grading of the
tubes, using only those that have similar dynamic
characteristics. Handpicked tubes do not come
easy for the home experimenter, however, because
it might be necessury to purchase as many as
twenty in order to get six whose characteristics
are closely matched. At $3.85 per 6KDG6 ($3.47
eachin ten lots or more) one might have to spend
$70 to obtain six matched tubes worth ouly
$23 ~ an impractical solution indeed!

By experimenting with the bias voltages of the
four tubes in the amplifier of Fig. 1, it was learned
that the no-signal plate currents could be matched
when using auy four tubes from a set of ten
6KD6s which were on hand. Separate bias-adjust
controls permit each tiube to be set for the class
of operation desired. Fortunately, the plate-
current readings tracked within 10 percent over
the entire range from no signal to maximum
signal when this method was used. (Initial tests
were made with a single 300-ma. d.c. meter to
wvoid errors which could have resulted if four
separate meters of unknown tolerance had been
employed.)

If reasonable balance is not effected between
paralleled tubes — especially if a single meter is
used Lo monitor the total plate current, there is no
way of knowing whether one tube is drawing all
of the no-signal plate current while the remaining
tubes are just loafing along. This could mean that
the safe plate-dissipation ratings of one or two
tubes in a group of several could be exceeded
while idling! For this reason it is prudent to
monitor the plate current of each tube in the
amplifier, either by using a single meter and a
suitable switching arrangement, ¥ig. 2, or by
using four separate meters as was done here. The
latter permits simultaneous monitoring of plate
currents, permitting instant comparison of oper-
ating conditions. Four low-cost meters run
approximately the same as one top-quality meter,
su it’s pretty much an even-stephen proposition
where cust is concerned. The less-costly meters
(Shurite in this instance} have u 5-percent ac-
curacy rating as opposed to the usual 2-percent
aceuracy of the more expensive instruments. This
could mean a difference of as much as 30 ma., at
full scale between any two 300-ma. meters, but
since 30 ma. represents only a 10-percent error
in uperating currents it is well within the ball
park aceording to the safe operating limits de-
termined in these experiments,

Parallel Operation
With the cireuit of Fig. 1, the total plate cur-
rent is 890 ma. (300 watts c.w. input). The smaller
rf. chokes ecannot hundle such high current.
Chokes that ean take high values of d.c. are ex-
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Ri-R4.

FULL SCALE

+900V.

Fig. 2—Alternate method for metering the plate currents

of the tubes. This system allows the use of o single 0~1

ma. mefer. Meter shunts R through R should be calculated
to provide a full-scale meter reading of 300 ma.

pensive. In this circuit four 250-ma r.f. chokes
are used, each tube having separate d.c. feed.
This keeps the cost down and makes possible the
independent metering of each tube’s plate circuit.
Initially, four 1-mh. chokes were used and were
promptly destroyed when the power output of
the amplifier reached upwards of 200 watts. The
four chokes in parallel had a series resonance in
the 80-meter band — sure death to r.f. chokes
in power circuits. Watch out for series resonances
when selecting r.f. chokes for a given band of
operating frequencies. A grid-dip meter can be
used to locate the series-resonant frequencies of
an r.f. choke by checking with the choke ter-
minals shorted. This should be done with all
operating voltages vemoved, but with the circuit
connected for otherwise-normal operation.

To offer some protection to the plate meters, a
250-ma. fuse (don't use slo-blo fuses) is installed
in each plate lead. Should one of the tubes short
out during normal operation, the fuse will open
the circuit and protect the meter. As a bonus
feature, the defective tube will be turned off and
the operator can continue his transmission by re-
ducing the drive to a safe level. Repairs can be
made later, when it’'s more convenient. Fach
meter i3z shunted by a 0.01-uf. disk ceramic
capacitor to prevent damage by r.f,
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All four cathodes are returned to d.c. ground
through a single homemade 200-gh. choke. Its
value is not especially critical provided its im-
pedance is high compared with 50 ohms. An
Indiana General CF-117-Q2 toroid core was
wound with 90 turns of No. 24 enameled wire to
provide the inductance used here.? Alternatively,
a cathode choke could be made by close-winding
No. 24 enameled wire to a coil length of approxi-
mately 4 inches on a $4-inch-diameter, 414-inch-
long piece of ferrite rod.*

Ttis customary to keep the heaters of indirectly-
heated tubes above r.f. ground in cathode-driven
linear amplifiers, the usual procedure being to
install a bifilar-wound inductor in series with the
heater feed to the tubes. Since a peak driving
power of only 40 to 50 watts is needed to fully
excite this amplifier, and the exciter used in
these tests was capable of producing up to 100
watts peak output, the filament chokes were
omitted since sume extra loss could be tolerated.
This also worked well on 7 Mec. However, if the
amplifier were to be used on 14, 21, and 25 Me.,
it would be wise to include the heater chokes.

An eight-inch long, close-wound layer of No. 20
enameled or Formvar-insulated wire on a 10-
inch length of 34-inch diameter ferrite rod would
be suitable. Two such windings would be used,
one in series with each the filament leads to the
6K D86s, as close to the tube sockets as practical.
For even better coupling efficiency between the
exciter and the amplifier, u tuned input circuit
can be used.? Such a circuit offers an improvement
in the linearity of the outpul waveform of the
amplifier.®

3 “Toroidal-Wound Inductors,” Q8T, January 1968, page

11,
+ 34 and }4-inch diameter ferrite rods, 12 inches long, are
available from Lafayette Radio Klectronies, 111 Jericho
Tpk., Syosset, L.L.. New York 11791,

5% (iimmicks & Gadgets,” QS87, May 1968,

4 Orr, Rinaudo, and Sutherland, “The Grounded-Grid
Linear Amplifier,” @87, August 1961.

Here is an example of the damage that can be caused by

e~ cessive heat. The envelopes of these tubes softened and,

then were sucked in toward the anodes until they cracked.

These tubes were taken from a piece of equipment whose

p.a. tank compartment was abnormally small. No forced-
qir cooling was used.
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The Matter of Cooling

Tf we were to adopt an appropriate slang ex-
pression regarding the operating temperatures
of sweep tubes, it would no doubt be **don’t lose
your cool.” Heat iy the worst enemy of sweep-
tube r.f. amplifiers. It not only reduces tube life
but is the primary factor that limits the safe
input. For these reasons a great deal of emphasis
was placed on the matter of tube operating tem-
perature in this cireuit.

Some eurlier work was done on this subject by
1. B. Jeffrey, WALKFO, au applications and test
engineer at the G. E. tube plant in Owensbaro,
Ky. “Jeff” wrote an interesting and informative
paper, jointly with P. B, Hatfield, WOGFS, in
which 6KD6 operating temperature versus life
was discussed.” They established some test con-
ditions to simulate typieal ham-style 8.8.b. oper-
ation and measured the bulb and plate tempera-
tures of the tubes with special luboratory equip-
ment. During the tests an input power of 448
watts p.e.p. (two tubes) was used, without forced-
air cooling. The bulb temperature varied between
135 and 160 degrees ., and the plate tempera-
ture varied between 290 and 460 degrees €.
They indicated that plate temperatures in excess
of 500 degrees C. will definitely shorten tube life.
The temperature can easily rise above the safe
500-degree maximum if the tubes are confined
in a small space and do not have forced-air
cooling (such was the case with the three melted
tubes in the lower left photo).

Jeffrey and Hattield made additional tests
with the same setup, but with forced-air cooling
on the two tubes. The resultant bulb temperature
fuctuated between 35 and 55 degrees . while
the actual plate temperature ranged between
265 and 450 degrees C. These reduced tempera-
tures offer a worthwhile safety factor,

A high-speed cooling fan with a blade length of
114 inches — 3 inches overall diameter — is used
in the amplifier shown in Fig. 3. The fan blades
are located approximately two inches away from
the fubes. Alr is directed against the tubes even
when the amplifier is in siandby. Additional
couling effectiveness is assured beeause of the
spacious cabinet in which the amplifier is housed
{Fig. 4). Large-diameter air vents are located on
the top and sides of the cabinet. The rear of the
cabinet is enclosed (for TVI purposes) by a sheet,
of perforated aluminum to enhance the “breath-
ing’’ capabilities of the assembly.

There is a trend these days toward compactness
in transmiiting equipment, sud this can lead to
unhappy results if proper atteution is not given
to adequate ventilation. To be on the safe side
when designing a piece of power-handling equip-
ment allow plenty of eabinet space so air can cir-
culate freely. Locate the exhaust vents near the
tup of the enclosure: the intake vents should be
neur the bottom, just above chassis level.

T“8weep Tubes In SSB Bervice,” L. F, Jeffrey,
WALKFO, and P. E. Hattield, WIGFS, (An independent
paper written and printed by these amateurs.)
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Fig. 3—A high-speed cooling fan is mounted on the chassis
just behind the four 6KD6 tubes to provide plenty of air
flow across the envelopes, The piate r.f. chokes and
blocking capacitors are grouped between the tubes. Plate
coil Ly is mounted on o Millen jack-bar assembly, permit-
ting greater flexibility when experimenting with L/C ratios.

Although heat-dissipating anode connectors
were not used in this amplifier, they are worth
considering in any permaunent design, With air
hlowing across them, the plate temperature
should drop even lower than with the present
arrangement,

If a more compact amplifier is desired, the
huilder might consider using chimneys around
each tube and a squirrel-cage blower to direct a
heavy air stream up through the bottom of the
chassis and around each tube socket. A ring of
1{-diameler holes could be drilled in the chassis
around each tube socket to allow the air to flow
up through the chimneys. Of course the underside
of the chassis would have to be airtight to insure
against reduced air flow around the tubes. The
chimneys could be fashioned from ordinary food
containers such as canned vegetables come in.
Fach chimney should be painted inside and out
with flat black paint to prevent the heat from be-
ing reflected back into the tubes. Heat-resistant
dull black Bar-B-(} paint is available from most
hardware stores in spray cans and is quite suitable
tor this.

Stability Considerations

Parasitic suppressors are used in the plate leads
of all four tubes. They should be installed us a
matter of course when building any power-type
ri. amplifier. Each screen-grid terminal on the
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tube sorkets (pins 3 and 11), and each beam-form-
ing plate pin (4 and 10), is grounded directly to
the chassis with heavy buss wire, using the short-
est lead length possible. This minimizes stray in-
ductance — an aid to stability. Ping 5 and 9 con-
nect to the control grids and each pin on ull four
sockets is bypassed to the chassis with a 0.005-uf.
disk ceramie capacitor. Good r.f. bypassing is im-
perative here if the amplifier is to he “tame.”
Random oseillation ean cause excessive currents
to melt a sweep tube faster than a blow torch can
dispatch an ice cube!

Performance Notes

We do not attempt to rate this experimental
amplifier at more than 800 watts c.w. input. If
the builder of such an amplifier wants to risk
shortened tube life he can raise the power to 1000
watts. This amplifier has been tried on c.w. at
1000 plate volts with a loaded plate current of 1
ampere: no bad effects were observed after a few
hours of such operation. The grids and beam-
forming plates of the tubes no doubt would be
operating near or at their critical dissipation rat-
ings with this kind of power input. A 6-tube atn-
plifier would be a more satisfactory approach to
the higher-power level. During the foregoing tests
a power output of 600 watts was measured into g
50-ohm dummy load on both 7 and 3.5 Me. No
evidence of harmonic TVI was observed on an
RCA color TV set operating in the same room
when the amplifier was connected to an 80-meter

(Continued on page 146)

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

Use ours, too. lt's

i
e s

R
)

Fig. 4—Good ventilation is imperative if tube life is to be
preserved. Large vent holes in the top of the amplifier
cabinet serve as exhaust outlets for the heat. The holes on
each side of the cabinet just above chassis level act as
intakes. The rear of the cabinet is enclosed with perforated
aluminum stock to permit the cooling fan to draw fresh air
into the cabinet. Screening is used to help in TVI reduction.
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Kill That Mobile Noise!

Some Hints and Kinks on a Common Problem

BY JOE CARR,* K4IPV /4

the mobile operator is automotive noise.

After severul years of working in the auto
radio field, 1 thought I was acquainted with
every type of known noise, but automobile
manufacturers continue to add to the symphony
of possible noises. Kven so, tracing down mobile
noise can be less of a chore than most people
believe: suppressing the noise is usually even
easier.
" "#511 New York Ave., Norfolk, Virginia 23508.

O.\m of the headaches that invariably befalls

The first step in solving the problem is to gain
an ides of what causes automotive noise. Of the
many types of noise generators in a car, the
ignition system, of course, is the main noise
maker. Qther sources include the generator or
alternator, regulator, brake lights, gas gauge, air
conditioner, heater or blower motor and horn.
The battle is half won when you identify the
source (see Table 1).

If it ean be ascertained how the noise is enter-
ing the set, your job is less of a hunt-and-peck

Table I

Sound Made
Popping static at
regular rate, varies
with engine speed

High-pitched howl,
varies with engine
speed

Whistle, varies with
engine speed

Flutter when re-
ceiver 18 set at low
vulume level

“Frying eggs”

Popping at regular
rate, no change with
engine speed

Pop when brake is
Jepressed

{Iorn noise

Electric motor noise

General Types of Mobile Noise

Cause
[gnition system

(Generator

Alternator

Breaker points

Voltage regulator

(ias gauge sending
unit

Brake light

Horn

Blower, seat, or
eonvertible top
motor

Cyre
Use resistive wiring be-
tween coil, distributor
and plugs or use special
in-line 10,000-ohm re-
sistors. Bypass plus ter-
minal of coil to ground
with 0.5 uf.

Bypass generator arma-
ture terminal to ground
with 0.5 uf. Do not by-
pass field terminal,

L-section filter at re-
ceiver (see text).
Bypass plus terminal of
coil to ground with
1000 pf., 15-volt electro-
lvtie.

Bypass the generator
and battery terminals to
ground with 0.5 uf. Also
see the Handhook and
the Mobile M anual.
Bypass lead-in wire to
ground with 0.5 uf. This
wire is usually just
under floor mat of trunk
(above gas tank),

Use 0.5 uf. across brake
light, switch.

Use 0.5 uf. across horn,
Bypass motor power
fead to ground with 0.5
uf.

Cominents

Check antenna lead (see
text).

If the unit is not
marked, the armature
wire is the heavy wire.

May indicate diode
trouble in alternator.
Motorola AI-300 made
especially for this pur-
pose.

Mallory eoaxial bypass
eapacitors have the sane
thread as most regulator
terminals, A proper stud
will connect the two.

By rocking the car to
slosh the gus in the tank,
the rate can be varied.
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procedure. This tidbit of knowledge can be gained
simply by disconnecting the antenna at the
veceiver (not at the fender). If the noise disap-
pears, it's a good bet that the noise is entering
the set on the antenna lead. If, however, the noise
is still present, the power lead should be suspect.
The troubleshooting procedure i determined
by the path by which the noise enters the set.

If vou find that the noise enters via the an-
tenna, check for an open or resistive joint
between the coux shield and ground (ear body).
The coax should be grounded al both ends.
Points to check are: (1) connector to coux,
{2) coax to antenna base plate, (3) antenna base
plate to car body, () receiver to car body, und
{(5) ear body parts to car body parts. The time
to think about points 3 and 4 is when you make
the first installation. The receiver and anfenna
support ave often left floating above ground if the
installer fails to scrape paint from around mount~
ing holes. The use of star washers between
mounting brackets and mounting surfaces will
improve the connection. In case of doubt, run a
ground strap between the receiver ease and the
fire wall; squeak-reducing compounds used
between dashboards and fire walls on modern
ears often float the dash above ground, so make
the installation of a ground wire a normal
procedure. Point 5 is often overlooked by ama-
teurs. Be sure that the hood, fenders (around
engine compartment and where antenna is
installed), and engine have good, strong ground
connections. Special spring clamps for grounding
the hood are available at car radio shops and car
dealers. If your car has a fiberglass hood molded
on 8 sereen wire form it behooves you to pick
up some of these clamps before the installation
is even hegun., One car radio manufacturert
recommends that a ferrite choke be placed in
series with the antenna lead. A suitable choke
can be made from a I4-inch o.d. toroid wound
with three turng of No. 22 enameled wire. In
order for the device to be elfective, the lead
hetween the antenna connector and choke
must be as short as possible.

Noise entering the rig via the power lead can
usually be filtered out by n simple Lesection
filter. § have made several of the coils for these
filters by taking a ferrite slug from an old car
radio tuner or from the antenna coil of a4 Japanese
transistor radio and winding several layers of
enameled or hookup wire over it (see Fig. 1). If
you make a filter, be sure (1) the wire can handle
the eurrent drawn by your receiver, and (2) the
wire isn’t so long as to cause a large voltage drop.

A persistent ease of mobile noise may indicate
receiver trouble. Be sure that the input filter
(Fig, 2) in your power supply isn’t open, espe-
cially if your receiver ig un all-fransistor unit
ur a hybrid model using tubes such as 12BL6s
or 12AD6s. These tubes operate with 12 volts
on the plate, directly off the noisy power lead.

The proecedures ubove will not be successful

1 Philco, in & recent bulletin concerning Philco reccivers
made for the Ford Motor Company.
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lCl

KEEP ALL LEADS SHORT |

Fig. 1—L-section filter for receiver power lead.
Ci—0.5 pf. {standard car radio bypass capacitor}.
Li—Three full, close-wound layers of No. 20 enameled

wire on Ys-inch diameter, 12~ to 2-inch long ferrite
slug. See text.

REC!

REC,
VoLRS e
c2 *
’ = I Cc3

Fig. 2-~Input filter commonly found in transistor and
hybrid mobile receivers. Cz is a spark plate capacitor.
Cs is usually a 400- to 500-uf., 15-volt electrolytic.
Although usually found where shown, C3 is sometimes
located on the other side of RFCy; it is almost always part
of a multisection capacitor, RFCi, when present, is vsually
15 or so turns of No. 12 wire on a Va-inch form. If Cz is
a multisection electrolytic and the negative lead opens,
as it sometimes does, a symphony of oscillations, motor
noise and motorboating will occur,

if the proper noise-suppression components are
not installed in your car. For this, the procedures
discussed in the Radio Amateur’s Handbook and
the Mobile Manual are your best bet. The major-
ity of the car radio shops use these same tech-
niques; there are few if any hush-hush trade
seerets. In general, there are several steps that
you should take:

(1) Use resistive ignition wiring (standard
on all new U.S. ears). This wire deteriorates
after awhile, so check it before the old buggy
starts missing,

(2) Keep all leads as short as possible.

(3) If there ure regular bypass capacitors
alrendy in use, disconnect them before hooking
up coaxial bypasses.

(4) Be sure all metallic objects entering the
passenger compartment vis the fire wall are
grounded. L nearly lost my mind once hecuuse
of uan emergency brake cable in a 1961 Ford.
A bond strap restored my sanity.

With the aid of Table I, your next trip into
the mobile noise field should be a little more
pleasant than the last one. 5F—]

SWITCH
TO SAFETY!




The

“Double-Bazooka”

Antenna

Broad-Band Dipole Using Coaxial Construction

BY CHARLES C. WHYSALL,* W8TV

Center support for the antenna and feed line, It is made
of two pieces of Lucite bolted together to form a mechan-
ical support and protect the joint from the weather,

a coaxial dipole antenna for use in radar.

This antenna used air- or gas-insulated coax
with a velocity factor near unity, and therefore
the diameters of the inner and outer econductors
could be correctly proportioned for any desired
surge impedance. As can be seen from Hig. 1,
the antenna consists of a half-wavelength section
of coaxial line with the outer conductor opened
at the center and the feed applied to the open
ends. The outside of the coax thus operates as a
half~-wave dipole. The inside sections, which do
not radiate, are quarter-wave shorted stubs

S()ME vears ago the staff at M.LT. developed

which present a very high resistive impedance to -

the feed point at resonance. At frequencies off
resonance the stub reactances change in such a
way as to tend to cancel the antenna reactance,
thus increasing the bandwidth of the antenna.t

The antenna can be adapted for amateur work
using readily available cable, and while the de-

# No. 4 The Waoods, Marion, Ohio 43302,

! The same reasoning applies to the ordinary parallel-
eonduetor folded dipole, insofar as the effect of the folded
sections on bandwidth is concerned, However, the folded
dipole also_ steps up the impedance af the feed point by

2 4 to 1 ratio. This does not oceur with the coaxial system
discussed here, — Editor.
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T'his coax version of broad-banding by
using reactance-compensating stubs is
especially useful at the lower frequencies
where an amateur band may be a con-
siderable percentage of the center fre-
quency. Although the principle is as
old as the folded dipole, it has bhad
comparatively little application in other
antenna types.

sirable condition mentioned above cannot be
exactly met, the losses involved are not signifi-
eant. As can be determined by reference to many
handbooks, the resonant length in feet of a length
of coax is 492/Fy.. multiplied by the velocity
factor of the cable. For solid polyethylene this
works out to be 325/F .. and for nitrogen foam
insulation the factor becomes 393/Far,. These
factors apply at any frequency. However, the
eable velocity factor does not apply to the out-
side of the cable, which acts as a simple conductor.
For example, a piece of RG-58A /U 83.3 feet long
will be a half wavelength at 3.9 Me. inside, but
the outside, which does the radiating, would be
resonant above 5 Me. This is too short for the
design frequency of 3.9 Me., and therefore it is
necessary to build out each end of the antenna
to the necessary overall length. Ladder line is

~excellent for the built~out sections as it has a

X
2
OPEN ~\
SHORTED
QUTER COND.Y “INNER COND.
FEED

Fig. 1 —The original coax dipole system, using air-insulated
coaxial line. Velocity factor is essentially the same both
inside and outside the line in such case,
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BOTH_ENDS’
LADDER LINE
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TWIN LEAD:
CONNECTED

TO BRAID
AT END
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Fig. 2—Electrical construction of the antenna. In preparing
the center opening, first cut off a 1-inch section of the
vinyl covering, being careful not to nick the braid, Then
cut the braid at the center, without cutting the polyethylene,
and strip the braid both ways from the center to form
pigtails to which the coax feed line can be connected.

greater effective diameter than an ordinary
wire conductor, and the reduction in length-to-
diameter ratio contributes to lowered radiator Q.

An antenna built in this way is shown in Fig. 2.
Ideally, parallel-conductor line should be used
to feed the antenna, since it is a balanced system,
but many prefer to use coaxial feed. Little dis-
tortion of the field of the antenna will result if the
feed line is carried away from the antenna at
right angles for the maximum distance possible.?

The problem of strength at the center has been
solved here by the use of two pieces of 34-inch
Lucite, 3 inches square. As shown by the photo-
graph, a 3fs-inch hole is drilled through the length,
and another halfway through at 90 degrees to
the first. A cavity nibbled out at the junction of
the drilled holes accommodates the soldered
connections at the feed line and two braids of the
antenna sections.

Advantages and disadvantages can be listed
for almost all antennas, and this is no exception.
This is definitely not the antenna for the ham

2 1% is of course possible to use a balun at the antenna if
the direct coupling to the outside of the feed line causes
“antenna’ currents to low on the line. With most random
lengths of line these currents should be fairly small in a
3.5-Me, system., ~— Editor.

who wants one for all bands. It is a one-bund
job aund will radiaie practically nothing on the
second harmonie since the stubs represent a short
eircuit at twice the design frequency. However,
radiation will tuke place on the 20-meter band if
the antenna is made for the 75-meter phone band,
but the losses in the stubs will rise. Another dis-
advantage is that considerable cure is required
in construction. The advantage of the antenna is
that an s.w.r. of between unity and 2 to 1 can be
maintained over the 3.5-4 Me. band if the an-
tenna is cut for about the center frequency. ¥ig. 3
shows s.w.r. measurements made with two dif-
ferent lengths, the coaxial section (cut by formula
for 3.9 Me.) being the same in both cases.
Extensive experimenting by W8NSM and my-
self indicates that RG-58A/U coax has ample
mechaunical and electrical strength for this appli-
cation. Hundreds of hours of legal-limit operation
on RTTY, c¢.w. and s.s.b. have proved this.
Credit is due to Dave Walker, KSVPB, for the
photo of the center coustruction, and to Burt

Hayhurst, W8IZQ, for the s.w.r. curves. |B5F—
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Fig. 3—Representative s.w.r. curves with the overall an-
tenna length adjusted for resonance at 3700 ke. (solid
line) and 3850 kc. (dashed tine). In both cases the coax
section of the antenna was the same,
cut by formula for 3900 kc.

‘&-Straysis

The wide spread of ages and interests among aspirants
to ham radio is apparent in this code class conducted by
Rich Reichenbach, W1SBK, on behalf of the Manchester
Radio Club of Connecticut. Rich is in his 17th year of help-
ing beginners in this way. At the left are Jeff and Greg
Ennis, age 9, already taking 10 w.p.m. Opposite them is
Frank Ennis, their father, Next comes Zygmut Boresko, 74,
another youngster, Paul Dumont, and, with back to the
camera, Ernie Larson. Class meets each Tuesday in C.D.
Headquarters of the Manchester Town Hall. it would be
hard to estimate the number of hams in the Greater Hart-
ford area who owe their competence with the code to
the patient persuasion of W1SBK.
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MICRO-TO AGAIN

Technical Editor, QST:

I built the Miero~TO keyer from August 1967
57, and it has been running for two months now
with good results. I have a few comments on it that
might help others:

Try to keep it away from heat-generating equip-
ment, as the integrated circuits and transistors ure
sensitive to heat and cold. I had my keyer on top
of my Ranger at first, but since the Ranger tem-
perature goes up to about 135 degrees F. in my case,
the keying became erratic after a time. The kever
was moved to a cooler spot and has worked satis-
factorily ever since.

The transistors specified are made only by Fair-
child, so far as [ know. In my case, I used a 2N3638,
a 3642, and a 2N699 (in place of the 3543) in the
pulse generator. The output transistor was another
2N699, and the relay was a 36-ohm type, with a
1N34 across it. The 220-ohm resistor was left out,
since it was not needed with grid-block keyviug. In
the power supply, I used a bridge rectifier eircuit
since 1 did not have a center-tapped transformer.
The rectifiers were of the top-hat variety. A little
juggling of a dropping resistance is needed to come
up with 3.6 volts. All transistors and IC’s used the
same voltage. About 450 uf. was used for (%4, while
%z is 100 uf. Anything above 450 uf. may be used
for (/, but below that there is too much ripple in
the output of the power supply.

I would like to thank WA1HSN for all his assis-
tance with this project. — Dan Shine, WAIGGN,
4 Colonial Blvd., West Haven, Conn. 06516.

10-METER “LAZY QUAD”

Technical Editor, QST

Among vour readers that like to {finker with
antennas there may be sume that would like to try
the antenna shown in Fig. 1. The basic idea came
from a station using a somewhat wsimilar configura-
tion on 15 meters, and I make no claim of originating
the idea. However, I have never heard of anyone
using the antenna on 10 meters. Since it is currently
nameless, and has features similar to hoth a Lazy
IT and a quad, perhaps it should be known as a
Y Lazy Quad.”’

The major advantages of the antenna are: (1)
extreme simplicity, (2) feasibility of installation on
a light unguyved pole, (3) small horizontal space
requirements (as compared to a horizontal dipole),
(1) low QRN in receiving (as compared to a vertical
dipole), (5) ability to withstand high wind loads
and (6) broadband operation.

When looking at loop 1 we see a horizontally-
polarized full-wave loop radiating broadside, with
maximum currents along the top and bottom hori-
zontal wires M1 and H». When looking at loop 2 we
sen g similar horizontally-polarized loop with maxi-
mum current on wires Hy and H3. When looking at
wires 1 and Hjz we notice two in-phase horizontal
wires spaced a half wave, both carryving maximum
current. Minimum currents appear on the vertical
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portions of the Joops where the tuning stubs are
inserted.

I operate mostly on 10-meter c.w. and have the
antenna peaked at 28,050 MHz. In my specific case
the length of each stub is 6 inches for this frequency.
Loading is almost constant from 28 to 30 MHa.

The coux feed line is run straight down the pole
{wood) to the ground, and there ig little antenna
effect on the feeder.

Results have been consistently better than had
heen obtained with vertical or horizontal dipoles
previously installed at the same effective height at
the same location. Indications are that it outper-
forms some beams of the same approximate height,
perhaps hecause of the broad vertical pattern
(which allows longer ()80s under critical skip con-
ditions), as compared to the beams.

Perhaps some of your readers might be urged to
try this basie idea with a reflector of the saine basic
configuration as the driven element. It would appear
that the Double Lazy Quad would be anything but
lazy in operation. — Dave Hardacker, W6PIZ, 1547
Wellesley Ave., Lus Angeles, California 90025,
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H2 Fig. 1—W6PIZ's
"Lazy Quad” for
10 meters. The
loops are Ne. 14
wire, with the hori-
zontal sections
mounted on 8-foot
lengths of 1 ¢ 2
wood. The adjusta-
ble stubs are of the
16 same type wire and are self-supporting
since the length is only 6 inches. The an-
tenna at W6PIZ is mounted on an un-
guyed wooden pole 32 feet high,
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BASE INSULATORS

Technical Editor, QST:

I read with interest the article entitled * The
Verti-Vee” by WISNN (QST, July 1967, p. 20),
with its reference to the * giant beehive deck insu-
lator (from a battleship), designed to support a
telescoping vertical radiator {from the game
source). . . ."" Actually, such insulators are in
common use throughout the Navy, although we do
not use telescoping radiators. From the photograph
of the antenna included with the article, the insu-
lator appears to be identical to the IL-18/U TInsu-
lator Assembly, while the antenna appears similar
to the Navy Type NT-66047 Whip Antenna As-
sembly (35 feet long, aluminum, in five 7-foot sec-
tions, which fit together by means of screw-on
joints). Being a Navy Chief Electronics Technician
as well ag 3 ham, I couldn’t resist the opportunity
to pass along a few maintenance hints which several
years of experience with these antennas have brought
to light.

First, the antenna section threads should be
coated with anti-seize compound to allow disas-
sembly at a later time. Likewise, all threaded sur-
faces on the insulator assembly should be similarly
coated (grease will do the trick, or Dow-Corning
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No. 4 silicon compound). Since the insulator cap on
which the whip is mounted is cast phosphor bronze
while the whip is aluminum, galvanic action will
cause corrosion of the interface of the two surfaces,
To insure good electrical connection and the least
possibility of random radio-frequency interference,
these two surfaces should be wire-brushed every s ix
months. We do it every three months, but we have
=alt spray to contend with.

Second, manufacture sowme soft neoprene gaskets
from !4-inch thick gasket material to install be-
tween metal surfaces and the ceramic insulator
bowls. This will require four gaskets, and will pre-
vent chipping the bowls when the whip flexes. If
the bowl is chipped and the unglazed portion is not
sealed in soine manner, the bowl will absorb moisture
like a sponge!

Third, file a couple of }4-inch deep notches across
the bottom face of the whip to allow water to escape.
The whips will accumulate water, and on occasion
we have had as much as & quart pour out of the
whip when it was removed. Needless to say, we
wasted no time filing those notches.

Fourth, use as short a piece of wire or tubing as
possible between the tuner and the whip — five feet
at the most. Quarter-inch copper tubing is ideal, and
polishing the tubing surface and spraying with
Krylon will keep surface resistance to a minimum.

Fifth, mount the antenna assembly as close to the
ground as possible, and use as many radials as pos-
sible for best results.

Sixth, keep the insulator bowls clean, especially
if running a high-power rig. The whip will handle
several kilowatts of r.f. if clean and in good shape.

Hope that these hints may prove useful to any
hams who come across an old battleship (the same
antenna is used on virtually every type of ship,
including ocean-going tugs!). — ETC Paul H. Bock,
Jr., USN, K4MSG, RE Dip. USS Belmont
(AGTR-4), ¢/o FPO, New York, N. Y. 09501.

REGULATED POWER SUPPLY

Technical Editor, QST

In the March 1967 issue of QST (page 32) W1YDS
described a very useful transistor power supply.
owever, he reported some difficulty in obfaining
a precise output voltage. The following note is
uifered as a possible improvement.

In the original circuit, part of which is repro-
duced in Fig. 2A, the output voltage is equal to the
Zener voltage minus the base-to-emitter voltage of
the regulator transistor, as stated by W1YDS.

In the revised circuit of Fig. 2B, two components
have been added: a forward-biased diode in series
with the Zener diode and a resistor £ (which will be
discussed later).

From Fig. 2A, the output voltage is now equal to
the sum of the Zener voltage and the voltage drop
of the forward-biased diode minus the base-to-
emitter voltage of the transistor. For a forward-
biased diode, the voltage drop is usually between
0.4 and 0.7 volt, depending on the type of diode
(either germanium or silicon) and on the current
flowing through it. The ratings of this diode are not
particularly critical, so long as the diode is capable
of carrying the full Zeuer current.

For purposes of illustration, assume the Zener
voltage to be 11.6 volts, the base-to-emitter voltage
of the transistor to be 0.3 volt, and the diode voltage
drop to be 0.6 volt. In the original circuit, the output
voltage would be 11.6 — 0.3 = 11.3 volts. In the
revised circuit, the output voltage would be 11.6
+ 0.3 = 11.9 volts, under the same vonditions. This
is closer to the desired output of 12 volts.
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Fig. 2—(A) Series regulator used in March 1967 circuit
{Gimmicks & Gadgets) with (B) addition of diode in series
with Zener reference to effect a small change in reference
voltage and thus in the output voltage. (C) Adding several
diodes which can be switched in as required to adjust the
output voltage. This switch can be used to compensate for
voltage variations which result from load changes.

If more variation in output voltage is desired,
more diodes of adequate rating may be added in
series with the Zener diode. Fig. 2C illustrates a
possible arrangement. Switch Sy allows any or all
of the diodes to be inserted for any output voltage.
The range of S; will be from zero to about 2 volts in
approximately 0.5-volt steps. These diodes also add
some temperature compensation to the eireuit.

Under certain combinations of load and current
drain, the power supply may tend to oscillate at a
high frequency. The 0.01-f. capacitor in the original
cireuit should take care of this. But, in any case,
a 100-ohm resistor at R will serve as a *‘stopper”’
resistor.

1t is sincerely hoped that these ideas will help in
overcoming any problems.-— R. W. Mouritsen,
VE3GIM, Algonquin Radio Observatory, Lake Tra-
verse, Ontario, Canada,
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DETERMINING THE LENGTH OF
AN INVERTED V

swarRcH throngh the literature on inverted
£X V antennas doesn’t reveal any hard and fast
formula for determining antenna length. This is
understandable bhecause su many factors can
gel into the act from one installation to the nex.

One simple way around the problem is to make
the inverted V so that its length can be eusily
adjusted. Fig. 1 shows a simple way of changing
the overall length at both eunds of the V. The ends
uf the antenna ure fed throngh the end insulators,
and then the wires are clipped back on them-
selves. Once the correet or resonant length is
found, the guys are made permanent.

The adjustment method consists of installing
an s.w.r. bridge in the couxiul feed line, tuning up
ou the desired frequency, and then changing the
length of the V until the s.w.r. is reduced to mini-
mum. The point where the s.w.r. is lowest is the
approximate resonant frequency of the V. As a
starting point for the overall length use

) i als

Length (feet) Freq. Mo
For example, for 3.8 Me. the overall length
would be 136 feet and each leg, of course, would
be half of this (68 feet). - W1ICP

GuYNy

ALLIGATOR CLIP-,

FN,
INSULATOR  ANTENNA
WIRE

s
-

Gu;(/
s {B)

Fig. 1—Setup (A) for resonating an inverted V antenna,
and a closeup (B) of one of the end insulators and shorting
clips. The clips are used to progressively shorten each side
of the antenna by an equal amount until
the s.w.r. is reduced to a minimum.

EQUIPMENT LABELING

I sk india ink for equipment labeling and get
results at least, comparable to press-on letters.

Employed are a special lettering pen ($2.50

three years ago) and specinl lettering guides ($3
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t0 $5 each). They are made by WRICO (Wood-
Regan Ingtrument Company), Nutley, New
Jersey, and can be ordered through or obtsined
direetly from most office supply or statiouery
stores. Lettering guides come in a wide variety
of letter sizes and styles, with the recommended
size of pen tip increasing with the size of the
letter. 1 find the VON 120 lettering guide and
the No. 7 lettering pen excellent for normal panel
lubeling. A larger guide, the VON 200, works
fuirly well with the No. 7 pen, although it was
intended to be used with a pen having a thicker
tip.

An almost unlimited variety of markings can
be made with any one lettering guide. Added
flexibility lies in the fact that india ink is avail-
able in & number of colors. If one makes a
mistake, he can easily remove the ink from bare
or painted metal surfaces by licking a tinger and
rubbing the mark away. After the lettering is
completed it should be covered with a trans-
parent coating. I have successfully used both
Krylon crystal clear spray lacquer and finger
nail polish, the latter being a little tricky to
apply to some types of painted surfaces. To be
sure the cuating will cause no harmful effects, one
should experiment first on a hidden corner of the
surface to be covered.

A little practice with this lettering method can
lead to some really good-looking results. A dis-
advantage is the initial cost. Once a pen and
lettering guide are purchased, the expense is
negligible since a bottle of india ink is both inex-
pensive and hard to use up. For best results I
recommend that the pen be cleaned with a cloth
and warm water after each use. ~—— Tim Wulling,
K9APS

T4X HINT

F you have an early model of the Drake T4X
transmitter and operate both s.8.b. and e.w.,
the following information should prove helpful.
It came directly to me from the Drake Company
in answer to an inquiry.

“Rarly models of the Drake T4X transmitter
have an operational shortcoming which makes for
inconvenience if you want to change from c.w.
to s.8.b. or vice versa. To go from s.8.b. to e.w.
you have to reach around and plug in the key,
and the reverse when going from c.w. to s.8.b.
There i3 u very simple remedy for this incon-
venience, which allows the entire vperation to
be controlled by the function switch just as it is
done in the later models of the T4X. With the
T4X bottom turned up and the front panel
facing you, observe the rearmost switch wafer
of the function switch. There is a terminal on the
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rear swilch wafer close to the chassis that is
unused. Connect a wire to this unused terminal,
run it straight back to the injection jack at the
chassis rear and ronte the wire through the noteh
in the eorner of the injection shield to the
terminal on the key jack to which the white wire
is attached. Lead dress is important and the
added wire should be installed just us described.
This modifieation allows the function switch itself
to coutrol the changeover and will nof alter
the operation of the T4X in any other way.”
~ \WT1ETU

GROUND ROD REMOVAL

I aave had good Iuck in removing ground rods
by taking an 18- or 24-inch pipe wrench and
rotating the rod several times before starting
the pulling process. This seems to effectively
break the adhesion between soil and rod and
polishes the rod somewhat, with the result that
the pulling process is made less difficult. —
N. E. Loofboro, W9IQB

SIMPLIFIED METER SWITCHING

TIIE writer recently built a simple 6146 c.w.
AL power amplifier to follow a small transistor
transmitter. A 6AQ5 clamper tube was used to
protect the amplifier, and a 0-1 milliammeter
and suitable shunt and multiplier resistors were
employed to indicate either grid or cathode cur-
rent. However, as shown in Fig. 2, a 8.p.s.t. toggle
switch, 81, was used to do the meter switching,
rather than the usual multiple pole switch.
‘When 8 is closed, M1 and B serve as a voltmeter
to indicate the potential drop across the 5.1-chm
cathode resistor, [22. When 8. is opened, the
voltmeter indicates the potential drop across the
9240-ohm grid resistor, K. The full scale cathode
and grid current readings are approximately 200
ma. and 5 ma., respectively. — Wes Hayward,

WrZ0I
&%

Fig. 2—Only a s.p.s.t. toggle switch is necessary to do the
meter switching in this amplifier. Resistances are in ohms;
K == 1000; resistors are ¥2 watt unless indicated otherwise.
Mi—0-1 milliammeter.

Rt, Rz, Ra—For text reference,

$1—S.p.s.t. toggle switch.
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Fig. 3—A length of plastic-covered wire makes an inex-
pensive support for a mobile microphone.

CHEST MICROPHONE

FTER operating mobile for a time, I found
A that VOX should be used. As a result I
whipped up the chest microphone arrangement
shown in Fig. 8. A length of No. 10 hard-drawn
copper wire was covered with transparent plastic
tubing and bent to the configuration pictured.
Then a very inexpensive crystal mike wuas at-
tached. The resulting arrangement is extremely
light weight and has been most satisfactory. —
Russ dlecander, W61EL

REPAIRING SOLDERING PENCIL TIPS

HE ceramic around the tip of a soldering pencil

will often crack after the iron has had extended
use. Bventually the element will become unusable
due to the looseness of the tip; however, the tip
can be repaired with mufller cement, a substance
usually found al auto supply houses. A tube of
this cement is very inexpensive, and it can be
used for other minor repairs involving heat
because it will stand up to temperatures ag high
as 1200 degrees I, - Mike Greenway, K{TBN

VIBROPLEX KEY

’BY placing » Vibroplex semiautomatic key
L) inside a plastic bag (household Baggie), you
can prevent dirt from getting on the contacts. The
key can be operated eusily through the plastic
container. — Fred Elser, 1T6FB

CLEANING CRACKLE FINISHES

N an April Hint & Kink it was suggested that

gasoline be used to clean crackle finish panels.

1 suggest that solvent be used instead. (iasoline

is dangerous and particularly so if used from an
open canh. — Ralph Gibbons, WW7KYV
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To acqumnt vou with the technical features of current amateur Qccu‘."

The Clegg Associates

Classic-Series V.h.i. Converters

v.h.f. converters that offered low noise fig-

ure, guaranteeing optimum weak-signal re-
veption, he felt that his obligations had been
discharged. Factors like freedom from overload-
ing, good rejection of out-of-band signals, ucen-
rate frequency calibration, and adaptation to the
many kinds of communications receivers were
routinely left to the purchaser. Thissituation may
not be markedly changed today, as far as inex-
pensive converters are concerned, bul we ure see-
ing mare attention being paid to refinements of
the kinds mentioned above, in the higher price
brackets.

The Clegg Classic-Series v.hui. converters are
fine exumples of designing for masimum effective-
ness, accuracy and couvenience, The work of 4
long-time v.h.f. enthusiast, they reflect his con~
cern for the “finer things’ in communication
ubove 50 Me. They offer optional combinations
for receiving the 50- and 1-44-Me. bands with just
about any communications receiver, and acces-
sories to till every operating need.

If you have a receiver that can tune 14 to 15
Me., suchas a 75A-4, the Clegg Model 614A hasa
“ fr(mt end” that is emun(nuy fiat from 48 to 53

9

UNTIL recently if 4 manufacturer produced

Closeup view of the Clegg 50-Mc. converter, showing the
toroidal circuits used in the r.f. and mixer stages.
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WMe., and it can be supplied with erystals that will
enable vou to cover this whole range in 1000-ke.
segments. As supplied, it has two crystals, for 50
to 51 Me. and 51 to 52 Me., but the others can be
furnished on order, and the switch has 10 posi-
tions, It ulso has o window and a dial that tells
vou what range vou're on. The i.f. ouiput circuit
is Hat from 14 to 15 Me., which is eusily accom-
plished. Switching injection ecrystals, as done
here, is desirable, even if the receiver cun tune g
4000-ke. spread, as broadbanding the Lf. over 1.4
to 18 Me. is not so easy.

1f your receiver tunes only 14 to 145 Me,,
which is more common these days, the Model
6148 switches erystals for each 500-ke. segment.
1t is supplied with those for 50.0 to 50.5 and 50.5
to 51 Me., but the others are available.

Fven more choices are offered in 144-Me. con-
verters. Their front ends ure aligned for 143 to 149
Me., with i.f. bands 1000 or 500 ke. wide at 14 or
228 Mec. These also have provision for up to 10

rstuls, with two supplied (three in the Madel
208B, which has 500-ke. ranges starting at 28
Me.). All models are also available with 200-ke,
segments, for use with S-Line receivers. All have
Jdials with frequency-indicating windows.

The C(lassic-Series converters have operating
conveniences to match. Guin may be controlled
from the front pancl, over a range in excess of 20
db., without affecting the converter noise figure.
This enables the owner to sccommodate wide Jif-
ferences in veceiver gain. The converter output
level can be set to approximate the level of in-
coming signals on the tuuning range used, thus
permitting one setting of the S-meter to give ve-
alistie readings on both h.f. and v.h.f. reception.
Tf the communications receiver should be uver-
load-prone, the converter output level can be set
with this in mind.

Two serewdriver-adjustment trimmers on the
panel are for pulling the converter erystal oscilla~
tor frequency and the frequency of the built-in
frequency standard oscillator slightly, so that the
converter ean be put “on the nose” in every in-
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Interior of the Clegg 50-Mc. Classic-Series Converter,

Model 614B. Range switch, upper right, has provision for

up to 10 converter crystals. Power supply occupies left side

of the assembly. Oscillator and multiplier stages, if used,

are on the vertical cireuit board. R.f. amplifier and mixer
stages are on the horizontal board.

stallation, The frequency standard has a harmon-
ic amplifier, to produce signals in the actual fre-
quency range of the converter.

The r.f. amplifier and mixer stages use field-ef-
fect transistors, for freedom {rom {ront-end over-
load, and both long-term and short-term stability.
Tuned circuits are toroidal, minimizing the possi-
bility of radiation of unwanted {requencies from
the oscillator and multiplier stages. Bandpass
coupling circuits between the injection stages and
the mixer help to keep the injection pure, an im-

portant cousideration in keeping down unwanted
responses t0 out-of-band signals. Power supply
output is Zener-regulated for stability, and the
line-cord connection is made through a filter, to
prevent pickup or radiation via this source.
Each converter is given a thorough perform-
ance check, and detailed results are supplied with
the unit as sold, for future reference. Such fea-
tures and attention to detail do not come cheaply.
The price range for the Classie-Series converters
is higher than some hams pay for complete re-
ceivers, but if optimum v.h.f. reception is your
objective, and you don’t want to do the design
and construction yourself, these converters should
be of interest.
- WIHDQ

Clegg Associates Classic-Line
V.h.f. Converters
Height: 4 inches.
Width: 73 inches.
Depth: 6 inches.
Weight: 2% pounds.
Pawer requirement: 115 volts, 60 cycles,
a.c. (Built-in power supply.)
Price Class: $115 to $135, depending on
model. Extra crystals $5.93 each.

Manufacturer: E. T. Clegg Associates,
Box 376, Morris Plains, N. J. 07950.

Knight-Kit KG-666
Power Inverter/Charger

& amateur who decides to take the a.c.-
Tpowered transceiver out of hig home and

operate it in his ear usually has to purchase
4 separate mobile supply for the rig. A look at
power supply price tags — $65 to $200 for a
mobile supply, depending on the transceiver -
shows this to be expensive. However, a consider-
able sum can often be saved if one or two 115-volt
inverters are purchased instead of the mobile
supply.

If a car is equipped with a suitable inverter, it
isn’t necessary to buy a different mobile supply
for each new rig. And, of course, an inverter can
be used to provide a.c. power for devices other
than transceivers. Within its power rating, an
inverter will run "CV sets, test equipment, solder-
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ing irons, small portable clectric tools, electric
lights, shavers, small kitchen appliances, electric
toys, hair dryers, and so forth.

The Knight-Kit K(G-666 inverter shown in the
photographs has a continuous power rating of
200 watts. If more power is required, two or more
units may be comnected in parallel. The u.c.
output of the inverter is a 55- to 65-Hz. square
wave, whose exact frequency depends on the
battery input voltage and the load placed on the
inverter. A slide switch in conjunction with the
tapped secondary of the power transformer per-
mits the selection of either 105 or 120 volts.

Two features, which this writer hasn’'t seen
in other inverters, appear in the K(-666: an
output socket that provides either 105 or 120
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Fig. 1 ~—Partial schematic of how the KG-666
looks when it is wired as an inverter. Part num-
bers are the manufacturer's and are included
for text reference. Capacitance values are in
uf.; capacitors marked with polarity are
50-volt electrolytics. Resistances are in ohms.

volis of untiltered d.c., and a function switch that
converts an inverter into 4 battery charger. The
d.c. is used for operating small universal motors
-——such as those found in electric drills and
shavers — that don’t operate very well from
square-wave a.¢. Battery charging starts off at
a B-ampere rate and gradually tapers off as the
hattery becomes charged. If u lower charging
rate is desired, the slide switch mentioned above
can be used to reduce the effective turns ratio
from transformer primary to secondary.

A fuse is included in the KG-666 to proteet
the unit from damage when it is being used as
an inverter, and a circuit breaker is employed
to safeguard the unit when it is functioning as
a hattery charger.

Fig. 1 is a partial schematic of the KG-666
operating as an inverter. Knight-iKit has added
several components to the usual one-transformer,
push-pull switching circuit to improve its per-
formance and make it more versatile. Rather
than the common resistive-divider starting net-
work, a diode starting cireuit consisting of
'y, Cs, ORy, CRy, Iy und £2s is employed. When
the inverter is first turned on, the travsisiors
receive a large forward bius voltage via B and
start oscillating readily. As soou as base current
begins to flow, CR; und CR3 conduct and reduce
the bias supplied by the network to a lower level.
This arrang, ment dissipates less power than a
straight resistive network (there is no bleeder
current), and it is less temperature sensitive.

The transistors are protected from switching
transients by a ecapacitive despiking network,
(11C'2, and a diode despiking circuit, CR;CRgs
(4 R4. In the lutter cireuit, €y is kept charged to
the peak voltage across T's primary through
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CRy5 and CRg, which are therefore back-biased.
Any transients that try to exceed the bias
voltage stored in ('4 are short-cireuited through
CRs, CRg und 4.

'Ry through CRs convert the a.c. output of the
inverter to pulsating d.c., and 83 selects the
proper tap on the transformer for a.c. and d.e.
outputs of 105 and 120 volts.

Two transistors are mounted on a heat sink at the rear of
the unit, and one transistor is mounted on each of the
cover's sidewalls,
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When the KG-666 is employed as n battery
rharger, the circuit of Fig, 1 is used more or less
in reverse. Instead of a.c. being taken out of the
transformer secondary, a.c. is fed into it. 71 acts
as o step-down transtormer rather thau step-up.
The function switeh (not shown) disconnects the
base circuit illustrated and connects the base of
each transistor to its corresponding emitter. As
4 result, each transistor becomes a diode, with
the former collectors becoming anodes and the
former bases becoming cathodes, The charger
rectifying circuit formed is a full-wave affair, with
two diodes (partially shorted transistors; in
eachleg.

The KG-666 is a compact unit, measuring only
43/ X 8 X 814 inches. Ventilation holes are
provided in the top, bottom and back of the
cabinet to help cool the transformer and other
components inside the case. A handle on top
makes it easy to carry the inverter/charger from
place to place. For those interested in color
schemes, the unit has an anodized green cabinet
and a silver and green front panel.

On the front panel of the KG-666 are a fuse
holder, a neon pilot lamp, a three-position
{INVERT, OFF and BATT cHARGE) function switch,
w glide switch that selects the vutput voltage
level when the function switch is af INVERT OoTT
and the charging rate when the function switch
is at BATT CHARGE, color-coded battery terminals,
a polarized socket for a.c. output, and a polarized
socket for d.c. output. On the back of the IKXG-666

Knight-Kit KG-666 Power
Inverter /Charger

Height: 434 inches.

Width:8 inches.

Pepth: 8y} inches,

Weight: 8 pounds.

Power Requirements: (Inverter) 12 volts
d.c.. 3 amp. no load, app. 20 amp. full
foad. (Battery charger) 115 volts a.c.,
app. L amp.

Price Class: $15 ($35 for the KG-662)

Manufacturer: Allied Radio, 100 North
Western Ave., Chicago, Illinois 60680.

ave a socket for attaching a line cord (furnished)
for battery charging, a ground connector, and
the reset button of the circuit breaker.

The kit was tested in the ARRL laboratory and
performed satisfactorily. It only took a few hours
to wire it, and no constructional difficulties what-
soever were encountered. The Knight-Kit prac-
tice of mounting resistors and diodes on labeled
sheets of cardboard speeded up the assembly.
Both the wiring and operator’s manuals were
clear and informative. Included in the manuals
are details of a lower-powered inverter, the
125-watt KG-662. This unit is similar in appear-
ance to the inverter described here, except that
it uses only two transistors and has a different
transformer. — WI1¥YDS

o Now Apparatus

IC Amplifier Kit

T() introduce the integrated circuit to the hobby-
ist, RCA has brought out a kit containing all the
parts needed for the construction of a high-gain
audio amplifier and code practice oscillator, pack-
aged along with an uncapped IC so you can see
what the device actually looks like (vou need a
magnifying glass to inspect it!). The integrated
circuit is the RCA CA-3020 linear amplifier. An
etehed circuit board is provided for mounting and
connecting the parts, and there is a booklet telling
about [(s in general and the CA-3020 in particular,
along with information on assembly of the kit. The
accompanying photograph shows the amplifier
ufter assembly.

The amplifier has sufficient gain to be used with
a crystal or ceramic phono cartridge, aud enough
power output (550 milliwatts with a Y-volt supply)
to operate a speaker at moderate volume. Possibly
of more interest to amateurs is the fact that all the
necessary parts for the audio end of a receiver-
construction project are included, which solves the
problem of getting everything needed for an ampli-
fier such as the one in Doug DeMaw’s receiver in
June QST. The amplifier is converted into a tone
oscillator simply by adding a capacitor and resistor
(furnished) to the circuit, and although the booklet
doesn’t say so specifically, this can be done without
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affecting the amplifier’s operation at all so long as
the key is open. Thus the beginner can practice
code at will, even if the amplifier is incorporated in
hig receiver.

The kit should be available soon through dis-
tributors of RCA products, and will be priced at
about $10,
) - WIDP
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Alberta — Make your registrations now for the Intor~
national Glacier-Waterton Hamfest to be held at Waterton
Lakes National Park, July 0-21., Supper will be served
at 5:00 p.M. Saturday and Breakfast Sunday morning at
7:30 a.m. Lots of program material for all. Make your
own arrangements for accommodations, Pre-registrations
$3.00 per amateur and family. Send all money to Hamfest
Committee, P.0. Box 54, Red Decr, Alberta, (‘anada.

Arizona — The Amateur Radio (*ouneil of Arizona will
sponsor a hamfest in Flagstaff on July 26, 27, and 28, at
Fort Tuthill in Coconino Clounty Fairgrounds. Included in
the events scheduled will be games of skill, eontests, swap
table, nuction and a pot-luck dinner on Sunday. I'ree sites
for camping . . . eaumpers and trailers are okay. Rest room
facilities are available. There are motel aceommodations
available in Flagstaff just north of the fairgronnds. Talk-in
stations will be on 3,878 and 50.34 MHz. For more informa-
tion write Amateur Radio Clouneil of Arizona, P.O. Rox
66022, Phoenix, Arizona 85005,

lalifornia — The Amateur Radio Club of Eleajon plans
to hold a picnic July 14,

Illinois — The Jacksonville Area ARC will hold their
hamfest on July 7 at the Morgan County Fairgrounds, 4-1
Building, Jacksonville, Il Talk-in on 3.875 ls.b., 30.2,
and 145.58 MHz. Tickets are $1.50 each or ¢ for $5.00,

Illinois — The iye Witt County ARC willhold its annual
Hamnic at Weldon Springs State Park, 4 miles soith and
east of Clinton, IIl., on Sunday August 4. Potluck dinner, no
admission charge, everyvone is invited. Monitoring 3.940
MHz.

Tilinois — The Quad-Co. ARC, Ine., will sponsor the
11th Annual Hamfest of the *“Breakfast Club” on July 20
and 21 at Terry Park, 3{ mile east of Palmyra, Ill. All
other groups are invited to meet at the hamfest giving prior
notiee to the hamfest committee. There will he dancing and
movies Saturday night. Bring your own basket lunch,
sandwiches and soft drinks are available on the grounds.
Talk-in on 3.873 MHz. from noon Saturday to 11:00 a.ar
Sunday. Games, contests, yolfing and fishing. Bring your
#wap gear. Uamping facilities open from Friday afternoon
until Monday morning. Pre-registration until July 7 is $1.00,
$1.50 at the gate. For more information write Hamfest,
¢ Quad-Co. ARC, Ine., Box 323, Chatham, Ill. 62629

Illinois — The Shawnee ARA, Ine., will hold their ham
pienic at Herrin Illinois Clity Park Pavilion on August 1.
All park facilities available for family outing including
swimming. Registration at picnic or through elub members,

Indiana — The Wabash Valley ARA will hold itx 20th
annual V.H.F. Picnjc Sunday, July 28 at Turkey Run
State Park {(about 40 miles north of Terre Haute on 1.8,
41 and Ind. 47). One dollar registration at the gate only.
Full day of events scheduled. Contact 1. Clehouse, KYEJU,
925 Barton Ave., Terre Haute, Ind, £7803.

Indiana — The IRCC picnic will be held at Brown
County State Park on July 14,

Indiana — The Tri-State ARS’s twenty first Annual
Hamfest will be July 21 at the 4-}H Center on North 41
Highway near Evansville, Indiana. Large air condiiioned
auditorium, ladies bingo, swapper's row, overnight camping,
fun and games for all the family, Advance rezistration $1.50,
$2,00 at the door. For details eontact KLAU, Jack Young,
P.0O. Box 492, Evansville, Ind, 47711.

Kentucky — The Paducah ARC will hold their annual
Ham Picnic at the Noble Park Community Center, Pa-
ducah, Ky. It will be an all-day affair on July 14, Lunch
will be served on the grounds. Bring along your swap mate-
rial and equipment. Further information from Don Kuller,
WA4LLME, 247 Seminole Drive, Padueah, Ky. 42001,

Kentucky — The snnual Hamfest of the Henderson
ARC will be held on Sunday, July 28, rain or shine, at the
Audubon Raceway. For more information econtaci
WASWTE, Box 83, Henderson, Kentucky $2420,

Manitoba — The tifth annual International Hamfest
will be held this year on July 20 and 21, on the American
gide of the Peace Gardens.

Massachusetts — The VARC is planning a July picnic
at Look Park on the 1-ith of July.
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Minnesota — The OGS 5th annual pienic will be held
ab Gupn Park negr Grand Rapids on July 14,

Missouri— The Second Annual Central States V.h.f.
Conference will be held Aug. 16-17-19 at the Iloward
Johnson Lodge, Route 54, on the Lake of the Ozarks.

The technical program featurcs talks hy (terome R.
Reeve, WIKEIL, U.h.f. Carity Design; Pitt Arnold, WEIPE,
Antennas: William 1), McCaa, K8RZJ, T'ransmission Lines
and Matching; Allen R, Burson, K5WXZ, Noise and Noise
Blankers; and Edward P. Tilton, W1HDQ, V.h.f. Editor,
OST. A 432-Me. Antenna Measuring Party will be eon-
ducted, and visitors are invited to bring arrays of any kind,
matehed for 50 ohms, and fitted with N or BNC eonnector.

A black of rooms is heing held until July 15. Rescervations
should be made dircetly with Howard Johnson’s dMotor
Lodge, Lake Ozark, Mo. 65019, No deposit required.
Conference reservations ($3,00 per person) should he made
with Joe 1Tall, KOSGD, 315 W. College, Sparta, {11, 62286.
More information on the (lonference may be picked up
Sunday evenings at ¥:30 CST, on or about 3815 ki z,

Missouri— The Zero Beaters ARC will hold their
annual Hamfest August 4 at Washington, Missouri —- ity
Park from 10:00 A.M. until 5:00 p.M. The 8t. Louis ARC's
Amateur of The Year Award will be presented. Swap alley,
food and drinks, entertainment for the children and the
XYL, Write Zcro Beaters ARC, WASFY A, Box 24, Dutzow,
Mo. 63342,

Nebraska — The Clenfral Nebraska ARC will hold its
annnal Steak-Fry at Vietoria Springs State Park near
Anseimo, Nebraska on Sunday, July 28, For those that come
hefore Sunday there will be a weiner roast and get-together
Haturday evening July 27. Registration will be $1.25 per
person for ages 7 and up. For further details contaet or
write the Club Beeretary, Paul Hartman, WA@IXD, Box
1 £5, Arnold, Nebraska 69120,

New Jersey — The Knight Raiders VHF Club is holding
their annual Hamfest (picnic style outdoors) on Saturday
July 20, 10:00 a.m. till dusk, Weasel Drift Pienie (irove,
(arret Mt., Reservation, West Paterson, New Jersey.
Talk-in on 146.808 aud 50.4 MHz, Rain date July 27.
Coffee and refreshments are available, S8wap and shop area,
kids play area, picnic tables, barbecue pits and manufac-
turer’s equipment displays, Moreinformation and dircctions
from K2DEL.

North Dakota— The 5th annual International Ham-
fest will be held at the International Peace Gardens on the
border between North Dakota and Manitoba on July 20
and 21, A niece program is being planned with aectivities
for the YLs, XYLa, and children.

Ohio— The Van Wert ARC will hold their annual
Hamfest and pienie on July 28 at Jubilee Park, Van Wert,
Ohio.

Ohio — The Wood County ARC uannounces its 4th
annual Ham-A-Rama on Sunday, July 7 at the Fairgrounds,
Bowling Green, Ohio. Write W8PSK, 324 South Grove 5.,
Bowling Green, Ohio 43402 for details.

Ohio — The first annual joint Ohio Section News picnic
is July 27 at WRFD Picnie Park, north of Worthington.
Details on any section net.

Pennsylvania — The 318t annual Hamfest of the South
Hills Brass Pounders and Medulators, Ine. of Pittsburgh,
will be held Sunday, August 4 from 1 to 6 p.a, at St. Clair
Beach (Old Paris Lake) 5 miles Bouth of Mt. Lebanon
on Route 19. Plenty of pienic space for the family. Talk-in
on W3PIQ on 10 and 6 meters. Registration $2,00 at the
donor or $1.50 in advance. For more information or pre-
registration write L. R. Hendry, WA3GKL, 248 Skyport
Tirive, West Mifflin, Pa. 15122,

Pennsylvania — The two Rivers ARC, Inc. of Me-
Keesport, Pa. willhold its fourth annual Hamfest on Sunday
July 21 at the Balkan Hotel grounds near MeKeesport.
The event will start at noon, with refreshments, swap aud
shop, awards and registration. Registration will be $2.00.
Yor more information contact K3CHD, Don Myslewski,
45 MeMahon Drive, lrwin, Pennsylvania 15642,

Tennessee — The Crossville Hamfest is scheduled for
July 20 and 21.

Tennessee — The (ak Ridge Radio Operator's Club
will sponsor the 18th Annual Cressville Pienie at Cumber-
land Mountain State Park July 20 and 21, For information,
write The Qak Ridge Radio Operator’s Club, Ine., .0, Box
291, Oak Ridge, Tenn. 37830.

Texas — [am and CB Swapfest, Sunday August § at
Clity Park in Levelland, Texas, S8ponsored by the Northwest
Tesas Emergency Net and Local CB Club, This is an event
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for the entire family. Bring your own picnie basket, Rogis-
tration begins st $:00 A.x1. Lunch at 1300, Mobile talk-in is
the net frequency 3.950 MIIz, and channel 11 for the CBers,
¥or wore information write John R. Nell, WaNGX, 208
Pat $t., Levelland, Texas.

Washington — ‘'"he Washington State Hamfest will be
held July 13 and 14 at the Yukima County Fairgrounds.
Registration starts at 10:00 a.m. Saturday., Events on
this day include YL and children's program, softball and
pre-school fun bour. 2:00 .. mecting of all ARRI: ap-
pointecs. 4:00 v.a1. mecting of new State Council of ARC.
6:30 v.at. banguet followed by ARRL program with
WINJIM a8 guest speaker. Sunday program ineludes
pancake breakfast followed by 10:00 4. meeting of Wash,
State AREC members, bingo, mobile judging, e.w. contest,
and auction. Registration fee is $4.00 which iucludes
hanquet and 5 drawing tickets. Children under 13, $2.25.
Breakfast is $1.50. For presale tickets contact Yakima
ARC, K7MGA, Becretary.

Washington — The Okanogan Valley International
ITamfest will be held this year in Conconully State Park,
Coneonully, Washington on July 27 and 28. Regstration

for hams is $1.50 and a *‘piece of junk.,” XYLs $1.00. There
will be activitics for hams, XYLs, and children. Potluck
dinner Sunday noon, Everyoneinvited and bring the family.
For further information econtact Secretary, WATDFP,
Harlan R, Tverberg, P.0. Box 1420, Omak, Wash. 98811,

Wisconsin — The 1968 Wisconsin Nets Asso, Picnic will
he held July 14 at Fond Du Lae, Wisconsin in Lakeside
Park on the south shore of Lake Winnebago. Events will
include & mobile contest, a code receiving contest and ladies
events. For further information contact KOGSC, Kenneth
A, Ebneter, 822 Wauona Trail, Portage, Wisconsin 53401,

Wyoming — The 1968 Wyoming Hamfest will be of
interest to the many amateurs vacationing in Yellowstone
and Grand Teton National Parks this summer, The dates:
July 27 and 28, The loeation: To-Gwo-Tee Lodge, about 35
miles west of Dubois, Wy. and only 50 miles from the South
Giate of Yellowstone. It is 8500 feet in elevation, overlooks
famous Jackson’s Hole and commands a beautiful view
of the Teton Range. Facilities for meals, lodging, camping
and trailers are available. For information or reservations
write to Ralph Schaefcr, WINEKR, 505 E. Park, Riverton,

Wy, 82501, IJS?--[

COMING A.R.R.L. CONVENTIONS
August 3-1 — Central Division, Spring-
field, i11.

August 17-18 — Florida State, Mel-
bourne
August 30-31 - Kentucky State —

““Louisville Ham Kenvention,’”” Louis-
ville.

August 30-September 1 — Southwestern
Division, Phoenix, Arizona.

September 28-29 — Roanoke Division,
Greensboro, N. C.

October 12-13 — Hudson Division, Tarry-
town, N. Y.

June 20-22, 1969 — National, Des Moines,
lowa.

ARRL CENTRAL DIVISION CONVENTION
Springfield August 3-4
Boasting an array of speakers, top-notch enter-
tainment, social and business meetings and a
gala program for the YLs and XYLs, the ARRL
Central Division Convention will be held at the
St. Nicholas Hotel, Springfield, Ilinois, on
Saturday and Sunday, August 3 and 4.

Paturday afternoon forums will include demon-
strations of RTTY; s.8.b., with Doug Horner of
Collins; traffic with RM Lloyd Hopkins, WOEV],
and his traffic handlers; RACES; ARPSC; Red
Cross with the SCMs and SECs from Illinois,
Indiana and Wisconsin: anteunas and Novice
programs with Lewis G. McCoy, W1ICP, of
ARRL headquarters. Other forums on Sunday
include Navy and Army MARS: ARRL pro-
gram; and, factory representatives explaining
their new products. Question and answer panels
will follow each program.

YLs and XYLs with registered amateurs will
be treated to a grand and glorious two day event.
Saturday noon, a pool side brunch and swim
party at the Lake Shore Club on the shores of
Lake Springfield (children will be guests of the
Senate Theatre for a theatre party and treats),
and Sunday morning, an hour program with
coffee and rolls with Lewis (. MecCoy entertain-
ing with his famous comedy slide show. Reserva-
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tions must be made in advance for this event.

Other highlights include the Hiram Perey
Maxim Memorial, prizes for the best of mobile
installation, (JSL cards and hidden transmitter
winners, Royal Order of the Wouff Hong initia-
tion ceremony. Ray Birren, WOMSQG, QSL Man-
ager of the WO0-K9 bureau and Phil Haller,
WOHPG, Central Division Director of the League
will be present to answer questions.

An exhibit hall featuring the equipment of
some of the nation's finest manufacturers of
amateur equipment will open both days to the
registrants. The governor of the State of Illinois
will present certificates to the high scores of the
Hlinois Sesquiceutennial QSL Contest to the
winners who are present, This will culminate the
amateur’s role in the state-wide celebration.

Edmond A. Metzger, WOPRN, is general chair-
man of the convention. Registration is $5.50 per
person; banquet tickets are $5.50. A YL or an
XYL of a registrant iv free (banquet $5.50).
Woulf Hong fee iy $1.00. Further information
may be obtained by writing to the “Land of
Lincoln Convention Headquarters,” 104 North
Gth Street, Springtield, L. 62701,

- Strays “§s

The Panhandle ARC of Amarillo, Texas will
sponsor & (IS0 party commemorating the discovery
of helium on the sun in 1868, aund a century of
progress in the use of the element. This is in con-
junction with the completion of the Helium Time
Clolumns and Science Exhibit in Amarillo where
artifacts and records were sealed in the stainless
steel columns on May 17. Various sections are to be
opened in 25, 50, 100 and 1000 years. Operation of
the station, WS5WX,, will begin at 1700 GMT on
July 13 and 14 in the center of the 20- and 40-meter
phone bands and the center of the 40-meter Novice
band. At 2300 GMT on each day, operation will
commence in the approximate center of the 80-meter
phone band and the venter of the 80-meter Novice
band. Operation in all instances will continue until
midnight CDST. A total of 500 special QSL cards
have been printed and will be sent to the first 500
stations worked. The cards bear serial numbers and
only 500 will be issued. (From KS5IBI)
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1968 ARRL International DX
Competition — High Claimed
Scores

big boys made out in our annual February/

rFInIE once again for an early peek at how the

March global

gallimaufry.

Cow.  scores

(thanks mostly to whoever pulled the plug on ten
meters the second weekend) appear to be down
somewhat: phone tallies weigh in around the
same tonnage as those of last year.

In the following compilation of high claimed
scores (representing logs received by May 15),
read, in order, total score, multiplier, number of

contacts.

Please don't submit DXCC-credit

claims based on log confirmations till the final
results are in print — Murphy willin’, that should

be Qctober QST.
W/VE—C.W.

Single Operator
WOWNV/2..1,843,965-405-1521
WIBPW....1,530,792-373-136R
KiDIR..... 1,482,624-351-1408
L 1,421,850-350-1357
W2VIN..... 1,414,793-389-1213
WIAX...... 1,102,506-351-1332
WaGM..... 1,356,736-344-1321
..1,274,490-357-1190
K4BAI. .... 1,181,270-345-1122

WQAQW ...1,104,508-327-1126
WIMFW....1,050,396-323-1081
W8SH (K1ZND, opr.)
1,045,992-328-1063
WIBGD/2. .1,027,620-330-1038
WB2CKS. . .1,020,760-302-1134
WHJAW. ., .1,007,424-318-1058

WIBIH..... .1,UU8,470-318-1056
WALCP. . ... 964,896-304-1058

WOLKJ. ......941,934-287-1094
W2GGE. 886,256-288-1040
warcs, . 8U2,452-287- 941
W3NOH .762,072-281- 904

WIMwWC .737,880-286- 860
WawPG .722,250-250- 963
W4BRB. .704,439-261- 907
K6NA... .703,088-226-1037

WALIKD,. .. .685,377-301- 759
1477,820-260- 869
.677,502-283- 798
.....674,622-278- 806
K2ENV...... 671,346-302- 741
\V5DWT ,,,,, 63,354-269- 823
.. .859,712-256- 859
W3GN ....... §55,920-240- 911
WABLYF.. ... 654,360-208- 820

WVEKE. .. .. .612,300-260- 785
WREWN/.'S, . 600,348-294- 682
WSLGG 508,635-2685- 753

WEHVN (WABVAT, opr.)
§598,500-243- 821
KoCUY...... 586,920-268- 750
K3HTZ....... 586,332-267- 732
Wasuc. ., ... 584,640-240- 812
W50GS...... 583,263-283- 687

WEDFY .582,684-236- 823
W2HO. .874,368-248- 772
WBTZD .539,136-216- 832

.537,912-241- 745
. .537,023-277- 633
W8ZJM...... 531,202-266- 667

K5RFJ.......522,801-289- 603
W5WZQ......520,212-308- 563
W8ZCT. .....519,135-265- 653
VE2YU......508,326-247- GS6
Multioperator
WATMZ, .. .4,791,960-493.-3240

W4BVV..... 4,183,470-470-2971
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~— WIARR
W6RW . .. .2,569,668-394-2174
WAZXI, .., 2,229,180-385-1958
W3aYUW.,. .1,873,044-360-1692
WA2BLV. . .1,52,320-352-1470

KAZA/ZS. . 1,522,605-357-1423
.. 1,428,726-338-1409
. .1, 419,040-362-1307
1.388,166-338-1369
... 1,235,080-308-1338
veven o 1,076,124-322-1114
W78FA..... 1,072,197-279-1281
-+ . 1,068,210-286-1245
928,184-314- 986
762,685-283- 946
..715,176-258- 924
.. 670,454-271~ 828
664,734-266- 833
645,402-263. 818
WeITY, ... 631,902-241. 874
WBGQK. ..... 567,522-246- 769
- 723
505,485-239~ 705

W/VE — PHONE
Singte Operator
W3BGN. . ..1,873,472-3566-1754
KIDIR..... 1,440,992-344-1408
W7ESK..... 1,419,528-273-1872
W6RR...... 1,385,100-300-1539
....1,136,220-348-1091
WIAX...... 1,130,940-305-1236

W8SH (K1ZND, opr.}
1,079,154-334-1077
K4YYL.. ... 1,050,192.312-1122
KRYBU, ... .1,038,888-282-1228
WIBWC. ... 1,005,114-314-1087
WOAQW, . ... .085,188-208-1102
W5KTR......048,012-309-1023
WIOKG......¥841,776-281- 988

K4YFQ, 42,966-283- 934
IK4BAIL 91,934-286~ 923
K9TZH. ., ...764748-292- 873
WABEEL. ... 712.530-265. 034
WEJAW. ... ..722,082-299- 806
WOZRX......711,036-288- 824
K9CUY,......705,740-284- 873
W3BQN. .. ...685,143-269- 849
WIBIH. ......676.736-272- 830
W2JSX.......666,660-271- 820

W3GM, . .663,138-277- 708
W9DIIB......646,352-243- §88
WASZQU 643,572-236~ 909
W4iNBV 624,780-270- 771

K3JH (K3JLI, opr.)
§02,172-258- 778
583,704-268- 738
. .565,603-251- 751
¢ oo .. 556,920-255- 728
WB6RZH (WBENWEK, opr.)
#50,077-211- 869
. 548,406-234- 792

K74DD/3. ..

K8HZU...... S4L6T1-247- 731
WRLBS. ... ... 340,768-262- 688
WA4LMD. .. .337,840-240~ 747

2,656-274- 662
.., 32¥,525-261- 675
.. 319,372-252- 637
W4KFC. .. .. . 501,306-254- 658

Multioperator
WARZKH/3 , | 1,882,410.507-3210
WABVV. .. 4.076,222-4 422697
WBUM. .. ..1,737,000-38-1500
WASHTR. . .1,500,180-380-1390
W78FA .. .. 1.185,080-266-1485
WAHHK, .. .1,097,400-310-1180
K4OG. ... 1,079,301-331-1087
WIBGX. ... 1,050,600-310-1030
K60HT. 1,U29,216-284-121:¢
WORXE. .. .. 991,452-319-1036
WBNGO...... 960,813-303-1057
WR2CKS.,.., 556,694-282-1002
VE3FHO..... %36,635-295- 951

WOLOL. ... .. 724,152-286. 844
WECCP. .. .. 098,328-243- 954
WoYT,...... 486,340-279- 820
WASIVN ... _.628,7(6-242- 866
WBAC........ 627,720-256- 815
K6DXM., .. ..610,878-228- 901
WOICH. . ... 578,088-214- 888
WEBAA...... §30,145-231- 7685
W3KT....... 529,200-252« 700

DX —C.W.

&ingle Uperator
HK3RQ.....5,310,907-263-4203

ZD8J.......3,271,116-258-4560
VP2VL.,....3,084,300-298-3450
KH6LT...... 8,051,270-270-3767
PY230..... 2,809,131-247-3956
HEKIBAR $38,725-233-3775
PY2BGL....2,603,259-243.3598

PZIAH.. . 5.074,698-237-2921

VK2EOQ, . ...1,962,900-225-2908
GI3OQR. .. .1,746,528-226-2576
HPiXHG...1,662,336-234-2368
KE24AG. .. 1,655,698-233-2370

K28IL/KH6 1,402,512-244-1916
G2RO...... 1,362,561-213-2134
VKSAPJ....1,269,819-199-2336
1,263,339-231-1828
HCP....... 1,235,406-218-1966
OALPE, .. .. 1,163,076-208-1882
DJISBY. ..., 1,160,352-204-2055
) . 1,154,352-228-1688
2 one 0 1,152,333-201-1911
JRECK..... 1,187,780-180-2107
HBIUR. ... 1,023,640-163-2167
.. 1,009,428-197-1750
JAICWZ. .. .1,007,304-188-1786
GC3IEW..... 957,972-194-1646
G3FXB.. .. 941,319-199-1624
.900,900-182-1653
184,675-187-1565

DLI4EG . 861,300-174-1650
HISRV. 53,142-163-1802
LAGAD, 820,416-192-1428

($W3ITZ......505,680-180-1511
YV5AGD..,..779,259-169-1537
BEI9J.. .. 15,847-173-1387
PYINO §38,608-167-1278
11AMO. 126,652-156-1347
ON4XG. .618,168-172-1198
YV1DP .608,130-145-1398

.544,872-146-1244
42.358-174-1041

330,376-164-1079
.518,190-115-1502
.515,319-159-1153
501,837-161-1039

SVAWP, ...
DIAWU.
0Z5DX.

Multioperator
LUsDQ..... 2,219,681-233-3200
ET3FMA.. . .1,513,920-190-2658
HM6CKYV. . .1,351,560-210-2327

Lsve. ... .. 1,108,436-20 1-1803
.. 1,088,256-192-1907
DLIVU ..... 1,028,162-186-1839
HBOZ........ 819,156-178-1534
UA3KBO..... 684,520-157-1499
ET3USA...... 431,785-145-1411
PISMIT....... 580,205-177-1058

DX — PHONE
Nin ple Dperator
KHS6IJ.... :-;,799,963-246-5149
HEK3RQ 735,000-250-5010
Y31XEE. ., .2,72),888-208-4462
BA3JE. ..., 2,052,819-211-3243
sRIG..... 2,050,428-241-2836

XIIAR. ....2,039,688-252-2698
ISHBZF. . 1,654,200-197-2798
PY7AKQ....1,610,520-217-265

DJ5SBV.. ... 1,613,040-208-2682
Z36DW.... . 1,439,670-185-2594
. . .1,420,440-178-2661
1,382,400-180-2560
OAHR.. ... 1,371,192-194-2356
1,362,753-223-2037
..1,206,126-191-2262
KA'ZAB ..... 1,295,364-106-2203
1,459,086-179-2345
LAGAD..... 1,151,280-180-2132
<...1,182,950-182-2075
DL4EG..... 1,129,089-169-2227
GdIZ....... 1,107,540-180-2051
. 1,074,780-210-1708
VR3DY..... 1,054,118-188-1869
CTIBH.. ... 1,039,248-168-2062
KZ5NF..... 1,037,160-172-2010
SWI1AT..... 1,029,209-191-1797
7P8AR......1,005,993-159-2109

(331AR 981,948-172-1003
HCIDC. .972,650-175-1856
PAPXPQ. . ...956,550-175-1832
ONSFV.......913,275-165-1845
JTIMW 564,140-143-2017

.536,703-171-1631

38,640-168-1660
.807,884-154-1754
BVBWL....... 798,790-151-1767
PASFE (PAgHBO, opr.)
735,969-167-1469
728,502-138-1760
cers e s 726,773-173-1401
HIBLC....... 703,690-185-1422
BP3AM...... 700,560-140-1668
oren...897,809-141-1653
SMBEAC, ... .481,750-150-1515
$ ... . 055,860-170-1286
.. 642,390-133-16810
.503,020-149-1419
§79,912-146-1324
VP7NA (Kﬁﬂ' opr.)
577,809-171-1126
[1CAQ....... 672,560-136-1405
KL7GAC..... 562,374-157-1194
SMBAEK., ... 360,538-149-1254

KOILI/KGS.. .549,582-121-1514
ON4ZU.......541,008-136-1326
JO8RA., .534,584-154-1157
On5J7T. . .528,756-139-1268

bMiCMG .511,488-148-1152

OH2BH...... 504,444.127-1324
Multioperator
XE1AC.....2,994,179-251-3977

DLOWR. .. .2,577,222-201-4274
OUHESM, ... . 2,259,012-191-4042
GB2SM..... 1,839,786-206-2977

G3WWO, .. .1,585,700-180-3014
DL4RM 1,292,994-174-2477
G3EME. ... 1,285,438-187-2292
KA9MPF. . ..1,190,700-180-2205
(33VZT/A...1,140,890-170-2139
UA3KBO. . .1,041,840-160-2337
YUIBCD., . .1,061,228-174-2035

AT3USA . ... 013,836-1681-1892
1CZW.. 728,091-147-1851
501, .00 581,048-151-1285
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Instant DX QSL Service

BY RALPH A.DAGE,* W8PHZ

o el S
i

QSL

Fc. 7 Cﬂ{f
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g-i«,.urmum o

phe - F &’»H:U/ab’
TRty by
"“>3=~»<’-»M7" P B T

Fig. 1—The first ""Instant QSL" as received by WBSRLH.

avid DXCC members is that of obtaining

rare QSL confirmations promptly for submis-
sion to the Awards Committee. All of the cur-
rently known methods employed in procuring
DX eards, such as IRCs, SASE, bureaus, man-
agers and “green’’ stamps, have their peculiar
drawbacks and leave something to be desired.

It has recently been suggested that perhaps the
12X operator conld transmit his QSLs directly by
facsimile reproduetion or teletype to his sup-
porters for immediate submission for DXCC
eredit. Others have suggested that tape record-
ings made of the contact might be used to verify
the QS0. Since each of these suggested methods
lucks the actual operator’s signature they might
not be acceptable by the ARRL.

It is my belief that the problem of instanta-
neously transmitting a QSL card complete with
the operator’s signature in ink has now beeu
solved.

Don MacKenzie, WSRLII, and I cume across
the idea of transmitting actual signatures over
the air by means of amateur radio while we were
observing a new trouble-dispatching system in
operation at the electric power utility where we
are employed.

We immediately petitioned the Federal Com-
munications Commission for permission to con-
Jduct certain experimental two-way transmissions
of handwritten messages on 29 MHz, since we
were not equipped with facilities for A4 operation
un the frequencies authorized above 50.1 MHa.
Subsequently, we were granted authorization by
the FCC to conduct our Ad emission tests on
20.005 MHz, for a period not to exceed one week.
One of the local representatives who leases and
sells communication equipment of this nature
kindly loaned two transceiver units for our tests.
#8078 Lochdale, Dearborn Heights, Michigan

July 1968

Pb}RHAPS the greatest problem encountered by

We simply matched our transmitter micro-
phone inputs and receiver audio onfputs to the
600-ohm trausceiver terminalsy and immediately
began the thrilling experience of writing, drawing
diagrams and even playing tic-tac-toe over the
air.

A copy of what is believed to be the first
“Tastant QSL” ever received on an amateur
radio frequency is reproduced in Fig. 1. This
method of QSLing is unigue in that not only did
Don receive my signature in black ink on his
QSL, but I also received his signature, in return,
acknowledging receipt of my card. It should be
puinted out that since the tests were conducted
under rather hurried conditions, some of the
transceiver adjustments had not been optimized.
Some improvement in fidelity would have resulted
if we had properly set up the vertical linearity
adjustments.

While I cannot be certain that the Awards
Committee would accept such a card for eredit,
I ean be certain that this mode of transmission,
al least in its present state, will not become
popular on the amatenr bands, because the cost
of a transceiver unit is approximately $1-1851

Faor our tests we used two Electrowriter trans-
ceivers, products of the Victor Comptometer
Carporation of Chicago. These transceivers in-
stantly transmit handwritten cormmunications
over the air, as we have done, or in the cunven-
tional manpner over private lines or ordinary
telephone lines. There are three basic units
available: a transmitter, u receiver and a trans-
ceiver which both sends and receives. There is no
limit to the sending distance or ihe number of
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Fig. 3—Electrowriter Transceiver Block Diagram.

sending and receiving units, The units will
receive messages whether or not there is someone
in attendance.

The following brief description of the tech-
niques involved may prove interesting to those
technically inclined. The method used to send
instantaneous handwriting over communication
vircuits consists basically of transmitting two
simultaneous audio-tone frequencies — vue fre-
quency determining the ordinate and the other
the abscissa of the 34 X 5-inch writing area.
As can be seen in Fig. 2, the pen can be moved to
any point on the page simply by selecting any
frequency between 1310 and 1490 Hz. for the
vertical position and another frequency between
2060 and 2340 Hz. for the horizontal position.
For example, the pupil in Lincoln's eye was
reproduced by transmitting 1400 and 2136 Hz.
A frequency shift of only one cycle will move the
pen .025 inch vertically or .021 inch horizontally.
Faithful reproduction by s.s.b. was much more
difficult to achieve than by a.m. since precise

Fig. 4-—Electrowriter Transceiver, product of Victor
Comptometer Corporation, Business Machines group,
3900 North Rockwell St., Chicago, lllinois.
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syuchronization between the transmitler and
receiver b.f.o. frequencies was required.

A block diagram of the Electrowriter trans-
ceiver used during our tests is shown in Fig. 3.
This unit is a fransistorized analog device
cupable of direct transwmission of handwriting,
sketches, or any other form of graphie data
nvolving two coordinate positioning. Reprodne-
tion iy instantaneous and faithful from one unit
to another, or amoug several inter-connected
units in a system. Information can be transmitted
over any radio or telephone voice grade cireuit
regardless of distance. The trapsmission will also
pass through dial telephone systems.

In the transmit mode the messages are also
recorded locally on the transceiver’s writing sur-
face by means of a pen attached to the unit’s
pantograph. As the pen is moved parallel to the
writing surface, the corresponding vertical and

Fig. 5.-Telavtograph Transceiver, product of Telauto-
graph Corporation, 8700 Bellanca Ave., Los Angeles
45, California

horizontal channel servo motors and position
frequency transducers vary the frequencies of
the coordinate oscillators. As deseribed above,
each point on the writing surface is thus specified
by two discrete sudio carrier frequencies. The
relatiouship between position and frequency is
curvi linear for each coordinate. When the pen
is depressed down on the writing surface, the
horizontal coordinate oscillator is frequency
modulated with a 120 Hz. signal.

Since it is impraetical to achieve the frequency
stability required in this particular application
by conventional variable inductors or cupacitors,
a position frequency transducer is employed. This
transducer consists of u rotary transformer with
a stator and rotary pickup coil. The ratio be-
tween the pickup coil voltage and stator voltage is
a function of their angular position.

Bach coordinate oscillator includes two emitter
follower stages which couple a highly stable tunk
circuit resonant at the center frequency to the
votary position transformer. The rotary position
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Fig. 6—Ralph Dage, W8PHZ.

iransformer is then used to adjust the value of
the trapsmitted frequency ubove ur below the
venter frequency. This arrangement ix unique
in that it permits independent range and center
frequency adjustments. The sine wave oufput
signal is taken from an isolated winding on the
position transformer and coupled to the commu~
nicution channel through the appropriate band
puss filter. 'This particular unit was designed to
produce & —3 db.m. output signal into a 600-ohm
line.

In the receive mode, the transceiver responds
to the pair of incoming variable frequency signals
with input levels as low as —3% db.m. The signal
vomponents are initially separated by the hori-
zontal and vertical band pass filters, then ampli-
fied by two successive class A amplifier stages.
Limiters are utilized to eliminate auy amplitude
variations in the received signal level before it
reaches the diseriminator transistors, aud also
furnish a low level output voltage to a phase shift
cireuit. The 90° phase shifted component gen-
vruted at resonance is applied through a gate
transistors to the emitters of the disceriminators.
The incoming signals are then fed into a tuned
tank eireuit which acts as the frequency deter-
mining portion of the diseriminator. The same
position transformer used in the fransmit mode
and deseribed above now serves ad the discrimina-
tor tuned tank eircuit in the receiver mode.

The roior winding of the position transformer
picks up an a.c. signal component in or out of
phase with the phase shift voltage depending
upon the direction of shaft rotation from its
venter position. When the position of the shaft
corresponds aceuralely to that called for by the
incoming signal frequency, the d.c. diseriminator
vutput is zero and the rotor remains stationary.
The rotor is mechanically coupled to the pen
and motor so that for ench resonant diseriminator
frequency there is a corresponding pen position
on the writing swface. As the incoming frequency
signal varies during the transmission of intel-
ligence, there is a corresponding d.c. error voltage
generated in the diseriminator output. This

July 1968

unbalanced output voltage is then applied to the
servo amplifier which in turn energizes the servo
mator and drives the pen. When the pen has
completed drawing the line and reaches the cor-
reet, position, the diseriminator ouiput becomes
balaneed and the pen remains fixed in position.
The pen is then lifted from the writing surface at
the same instant the sender lifts his pen, since no
120 Hz. signal component. ix being recovered from
the horizontal diseriminaior output.

Other features available for use with such
transceivers include the following: squelch con-
trol, automatic paper feed, paper winder, signal
lamp and buzzer and an acknowledgment lamp.
Two commercial transceivers ewrrently available
for lease or purchase are illustrated in Figs. 4 and
5. Thousands of these units are in daily use
throughout the world, providing u variety of
business and industrial applieations, such as
maintenance dizpatching, traffic and transporta-
tion eontrol, produetion and quality coutrol,
time reporiing, ete. Another unique and novel
application is ealled the *Remote Blackboard”
which permits the viewing of transmitted draw-
ings or notations by lurge groups. The Remote
Blackboard will project Electrowriter transmis-
sions up to blackboard size or larger. It can be,
and presently is being, wsed to teach college,
extension classes 1In remote cities, courses from
eolleges to industry, or courses in several rooms
of one building. Voice and visual transmission
are simultaneous — two-way conversations, stu-
dent to teacher and back, are as easy as phone
calls.

My thanks are extended to Claude Clouthier
for the loan of the equipment and to my artist-
neighbor, Ray Tinney, who transmitted the
sketches which appear on the QSL cards.

I am particularly interested in corresponding
with auy amateur or group now contemplating
a DXpedition to the country of Albania. If per-
mission is granted for entry and radio operation
from this rare spot, I will do my utmost to see
that one of these transceivers is made available.
My ulterior motive is to attempt to obtain a
rare ZA confirmation direetly in the event that
the log books covering the T)Xpedition's opera-
tion do not become readily available.

e R

Fig. 7—Don MacKenzie, W8RLH.




Not for the experts, but for those who haven’t attempted it,

TRY THE FMTH

BY CHARLES L. WOOD,* W2VMX

letters FMT signify Frequency Measuring

r

YOU can try the FMT, and it's fun! The

lest. Twice each year, in February and
September, and two additional times for those
serving the fraternity as Official Observers,
ARRL hoadquarters station W1AW provides a
service to the amateur world by transmitting
signals for FMT purposes. On each test these
signals go out on the 80, 40- and 20-meter bands,
at two different times in the evening, spaced
three hours apart. With this diversity of signals
fo copy, almost every amateur can make at least
two measurements, and some can measure all six
different frequencies.

What is the purpose of FMT? The object is
to provide for you an index of your skill in
measuring the frequency on which WIAW is
transmitting for the special test period. The
familiar bulletin and code practice frequencies
are not used for this purpose. Instead, ‘‘un-
known” frequencies are transmitted. QST carries
a listing of the approximate frequencies to be
transmitted during the two FMTs each year
which are open to all interested persons.

Whut do you do? You simply tune to W1AW,
on or near the announced spot, and then make a
measurement —- us accurately as you can— of
the transmitted frequency. Then, you mail your
findings to ARRL. At headquarters, your data
are compared with those supplied to ARRL by
an independent laboratory. You will receive, by
direct mail from ARRL headquarters, the re-
sults of your personal readings. The individual
report on the ARRL Frequency Measuring Test
tubulates the official reading, the submitted read-
ing, the difference in cycles per second, the per-
centage error and the error in parts per million.
At W2VMX there is a file of these FMT reports
going back to 1955, Based on the many observa-
tions accumulated through the years, the follow-
ing hints are offered to those who would like to
take part in the sport.

The basic idea, a3 we have said, is to measure
the frequency on which W1iAW is transmitting.
The best way to do this is to proceed from some
known frequency or measuring point. There are
a number of different ways of doing this, some
much more accurate than others.

The Simplest Way

In the beginning, an FMT may be attempted
with no more equipment than a simple crystal

# tHoly Trinity Rectory, 114 Atlantic Ave,, Ocean City,
N. J, 08226,
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THE GASIc 1DEA IS TO
MEASURE THE FREQUENCY
ON WHICH WIAW 1S TRANSMITTING

ascillator and a medium-grade receiver. Suppose
WI1AW is to transmit on or near 7090 ke. In
your crystal box you find that you have two
units, one labelled 7108 and the other stamped
7084, One of these is above the unknown fre-
quency, the other below it. The evening of FMT,
furn your gear on well ahead of time, to minimize
errors due to warm-up. Tune in, and listen for
W1AW, and suppose that you hear the signal
somewhere around 7090. Looking at the seldom-
used logging scale (most general-coverage re-
reivers have something of this kind), you note
that it reads 53. Now, you key the 7084 crystal
in your oscillator and note the logging-scale point
on your receiver. Let's say it is 49. The 7108
signal comes in at 61. The two crystals are 12
logging-scale units apart, and they are marked for
frequencies 24 ke. apart. The logical conelusion
is that for this portion of this particular band,
esch unit on your logging scale signifies a 2-ke.
step in frequency. Since W1IAW was heard 4
units above the lower crystal, then W1AW fre-
quency must be 4 X 2 or 8 ke. above the 7084
point, or 7092 ke.

In actual practice, it would be rare for each
division on a logging scale to represent exactly 2
kiloeycles, ur any other whole number of kilo-
eyeles. It would be very rare indeed for three
signals to each be heard right on the scale di-
vision marks. The numbers in the illustration
were set up simply to illustrate the basic process,
called interpolation, by which an unknown signal
hetween two known points can be mathematically
computed. [t also illustrates the point that FMT
¢an be done with very simple equipment.

At W2VMX, we actually did three FMTs
with nothing more complicated than an HQ129X
and a boxful of crystals. Hach of the three
FMT’s included 80- 40- and 20-meter readings.
For the series of nine measurements the mean

QST for




arror was 315.7 parts per million, within the
requirements for Class 11 in the Official Observer
program.

Stepping Up The Accuracy

If you find that you have been bitten by the
measuring bug, be assured that there is no
antidote: you will have the disease for a long
time to come! One symptom is a strong urge to
acyuire the next logical piece of equipment, u
secondary frequency standard. That's a fancy
nume for a device which will provide you with
reliable and valid signals at known iutervals
throughout your receiver range. You already
know that if you key your rig with a 3525 crystal
in it, you can readily hear signals in your receiver
ab such places as 7050, 14,100, and so on. Suppose
you had a crystal of 1,000 ke. . . . you'd then
he able to find a marker signal every megacycle
along the dial. Useful, but not too much so. It
would be better if the marker signals appeared
every 100 ke., or even every 10 ke. A 100-ke.
erystal oscillator is available comumercislly as un
optional accessory with many receivers. A suit-
able unit, with & 10 ke. multivibrator, was de-
seribed in a fairly recent issue of QS1.2 Every
such device should be equipped with some pro-
vision for varying the frequency of the crystal.
This is true because a 100-ke. crystal seldom just
happens to vibrate at 100.000 ke. The frequency
depends upou temperature, voltages, and other
cireuit constants. A typical solution to this prob-
lem is a small trimmer capacitor which permits
you to zero-beat the signal with WWV. Always
zero-beat with the highest uvailable WWV signal;
any error you may make in this process at, say,
2.5 Me., is magnified about six times on the
20-meter band.

With a 10-ke. signal accurately zeroed in on
'WWYV, you can read acourately any signal which
happens to be an exact multiple of 10 ke. In
the above example, it would be clear to you
where 7090 and 7100 signals would appear on
your dial. Tu compute the frequency of WIAW,
you need only to note the logging scale readings
for 7090, the unknown, and 7100. The arithmetic
is the sume as before. Here at W2VMX, using
nothing more than a 1000/100/10 ke. marker,
the logging scale, and a slide rule, we have
made more than 75 observations over a period
exceeding ten years, and we have uever lost our
Class 1 status in the Official Observer program,

An ideal addition to the station at this point
would be an audio oscillator, calibrated in cycles
per second and reading from the lower limit of
hearing to 5000 eycles.® There would be no need
for an oscillator calibrated above 5000 cycles,

for it is not possible for any unknown frequency
to be more than 5 ke. from a known point when
the 10 ke. multivibrator is running. In using
the audio generator, the amateur zero-beats
either the marker signal or the WIAW signal,
and then uses the tone oscillator to match the
resulting beat note as heard on the receiver. You
must use care so that you subtract and add
when the particular process is appropriate! Re-
turning to the above example, let us say that
you zero-beat 7090 and hear a note of about
2000 cycles in your receiver. Using the calibrated
audio oscillator you find a reading of 2535
eveles, and you add this to 7090, for an indicated
reading of 7092.535 ke. because the unknown
was above 7090 on the dial. W1AW frequencies
which ure more than 5000 cycles above the
marker (e.g., 7096, 709, etc.) would call for
subtraction from the nest higher marker, 7100 ke.
in this case.*

Simple tone oscillators of the kind used for
code practice can be built and calibrated for this
purpose. if you have difficulty matching tones
by ear, you can conuect both the vscillator outpui
and the receiver output to an oscilloscope {one
to the horizontal, one to the vertical) and attempt,
to make a circle — which tells you that the fre-
quencies are exactly matched. If the tone is
high in pitch, and your oscillator calibrations
are very close to one another at that point, try
creating Lissajous patterns® and making the
necessary mathematical computations to find
the unknown frequency.

Sometimes, you can use your imagination in
obtaining readings on an unknown signal. One
way to do this is to measure up from the lower
10-ke. marker, then down from above, averaging
the readings. Sometimes you will uncover major
interpolation errors in that way. An interesting,
if inexact, interpolation device used at W2VMX
for one FMT was a tape recording made at the
purish hall piano. ‘The tape consisted of a series
of announcements like, “¥-57, “F#b5," “G-5"
followed by striking the appropriate note on
the piano. These notes were compared with the
received notes from WI1AW, and frequencies
were read from a table of musical tone fre-
quencies. Did it work? Well, returns showed
that our mean error was 247 cycles. Quile
probably, not all of our error was in the audio
department . . . but at any rate our mean error
in p.p.m. was 43.2 parts per million, well within
the required 71.43 p.p.m. for Class I QO. The
lack of a continuously-variable tone source pre-
cluded any capital-P precision with this method,
but it stands as one more in a long line of ex-

(Continued on page 146)

L The criterion of reliubility refers to the fact that the
markersignal willalways bein the same place, and relatively
constant with regard to its aceuracy. The ecriterion of
wilidity refers to the fact that a properiy zero-beaved 100 ke,
marker will be heard every 100.000 ke. up the dial, not
100.004 or 99.996, or some other approximation of 100 ke,

2 Hall, “The KIG6EGL IFrequency sStandard,” QST
May, 1965, This cireuit also inelndes a 1-ke. maltivibrator,
which will provide still closer-spaced markers for trapping
the unknown frequency. It may, however, be vmitted if
only 10-ke, markers are wanted,
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3 A suitable oscillator was described by Lange, “25 to
25,000 Cyecles,” QST July, 1967, It has three ranges, the
first two covering 25-250 and 250-2500 cycles per second,
respectively,

* In this system, the absolute error tends to be rather
constant. T'his means that the p.p.m, error is lowest on
14 Me., roughly double at 7 Me., and much greater at 3.5
Me. This is in contrast $o errors obtained through the use
of tunable oseillators such as the BC-221, in which absolute
srror is proportional to the frequency being measured.

9 See vhapter on measurements in the Handbook,
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‘PUBLIC SERVICE CORPS™l
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CONDUCTED BY GEORGE HART.* WINJM

We Learned Some Things

With destructive tornadoes racing through
Arkansas and other midwestern areas as this is
written, perhaps this is a good time for some
reflections on emergencies and emergency pre-
paredness in general. In researching this general
subject, what comes to light is a piece written
in the Rochester (Minn.) Amateur Radio Club’s
Flyer of sbout s vear ago, in which there was a
rundown of a tornado which occurred then. It
scems that Minnesota's PICONET played an
important role in this emergency, but this is
just another chapter of the glorious past history
of amateur radio public service. What is most
intriguing about the piece is the information
appearing under the heading ‘“We learned some
things.”

Every emergency is an education in itself.
No emergency net is so well drilled and prepared
that the actual emergency operation is humdrum
and routine. PICONET is reputed to be one of
the best, but here are some of the things it
learned, apparently through bitter experience,
in the April, 1967, tornado:

1. An established net meets the need during
an emergency better than a random group of
unrelated stations.

2. Good band conditions, even with stormy
weather, are a real help. (But not much we can
do about this!)

3. Power counts! We should all have kws.

4. Proper message form is essential. Memorize
the ARRL form: use “time filed.”

5. Clarification of “precedences” for messages
should be developed. ‘“‘Health and welfare”
traffic is important, but should not be placed
ahead of “priority” traflie.

6. All messages should be signed by a respon-
sible authority.

7. In a weather emergency, some knowledge
of the best ways {the Weather Bureau way) to
report, weather conditions is very helpful.

8. Cw. can get through QRM and QRN
when phone can't.

9. Use of different frequencies for “incoming”
and “outgoing” traffic for an emergency area
should be considered. Traffic coming ont of an
emergency area rates the higher precedence,
other things being equal.

10. If two or three towns are “hard hit,”
maybe a separate frequency should be used for
each, with a powerful control station to keep the
frequency clear.

* Communications Manager, ARRL.
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On May 9 at the Red Cross Chapter House in Cincinnati,

Volunteer Services Chairman Bachrach (left) presented

recognition pins for 25 years of assistance to W8SVU

{right) and W8MXR (not shown), Seventeen other amateurs
were similarly honored.

11. Local nets on 10, 6 and 2 meters are
important.

12, When local newscasts and weather fore-
casts indicate the possibility of storms or other
emergencies, the local emergency net frequency
should be checked frequently.

Imagine, all these things learned in one little
emergency! Trouble is, half of them will have
heen forgotten by the next time unless you keep
harping on them, making them a part of your
preparedness activities, puting them in your
literature. The principles of emergency operation
should be basie, their observance automatie,
almost a reflex action. You don't acquire these
sharp operating reflexes by reading about them.
You have to practice them, frequently, regularly.
This is why nets have regular drills and tests,
and why the operator who says “I'll be there
when you need me” and never prepares is often
worse than useless. — WINJAL,

National Traffic System

The third formal meeting of the FEasfern Area
Staff of NTS took place in Syracuse, N. Y., on April
97-28, 1968, with all ten members in a.tbendance
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The proceedings were completely tape-recorded, as
were those of the two previous meetings. Also in
attendance was W1NJM and, part of the time, NYS
Manager W2MTA, as observers and advisors. The
lineup of the BEAS: Chairman and member-at-large,
W2ZVW; 1RN, WIEFW; 2RN, W2FR; 3RN,
K3MVO; 4RN, W4SHJ; 8RN, WSCHT, ECN,
VE3BZB; EAN, K2KIR; TCC-Eastern, W3EML;
Member-at-Large, W4UQ.

The first matter of business was the election of
a new member-at-large (MAL) to fill the vacancy
ereated when WA2GQZ resigned as 2RN manager
and MAL W2FR was appointed in his place. It was
pointed out that there was nothing mandatory
about flling the vacancy, but the staff preferred
that there be an odd number of members.

The following NTS adherents in the Eastern Area
were nominated: WI1BJG, WIEMG, WI1EOB,
W2GKZ, W2MTA, K2RYH, W3NEM, WA4EUL,
WA4FIM, WANLC, W4ZM, WBRYP, VE3AWE.
What a choice to make! It was observed by many
staffers that any one of them would make an ideal
member, s0 each was discussed in detail before
balloting. The first ballot found no candidate
polling a majority, 50 a second ballot was ordered
containing only the two highest (W1EOB and
WSRYP), with WSRYP winning out by a close
vote. Paul, who happened to he present as an
intended observer (but not during the discussion or
halloting) then was seated as a member of the staff.

Next, Chairman W2ZVW announced that he
was relinquishing the chair at the conclusion of
the meeting and called for an election of & new
chairman. Again, the nominations and balloting
were spirited. Those nominated were WI1EFW,
W2FR, K2KIR, W4UQ and VE3BZB. After the
first ballot, two of the nominees were eliminated and
the second ballot was among the three remaining.
W4UQ polled a bare majority in a close vote.

do BAS has a new MAL in W8RYP, and a new
chajirman in W4UQ.

The next procedure was the preparation of some
kind of an agenda. Each staff member was asked
to mention those items which he would like to have
discussed, and from this the chairman prepared a
tentative agenda. The stall then settled down to
detailed discussion of each agenda item. At the end
of this go-around, each staff member was given
another opportunity to bring up matters for discus-
sion that had occurred to him since his original
statement.

No model of parliamentary procedure, the Syra-
cuse KAS meeting was nevertheless reasonably
orderly, harmonious, and much was aceomplished.
Anyone who wants to take the trouble to listen to the
tape recording will readily perceive that these
NTSers know what they are talking about and are
dedicated to the system’s functioning in every re-
spect, at every level. Here are some of the things
the AS recommended for further study:

1. “Daylight saving” time. At the upper NTS
levels in particular there is considerable opposition
to this, and the possibility of staying on the same
GMT the year around should not be shelved.

2. Sequence of NTS net meetings. A vigorous
discussion of the feasibility of the Public-Service-
Manual-recommended sequence versus other pos-
sibilities resulted in 2 recommendation that *‘late’
vegion and section nets (i.e., after the Area Net
metting) be pushed. Late section phone nets, in
particular, can perform a very useful function.

3. An ‘“‘unannounced’ SET. After extended dis-
cussion, it was decided that an unannounced SET
in the true sense is totally impractical, and that
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consideration should be given to an “unplanned”
SET instead. During the discussion the possibility
of a simulated power blackout in NTS might give
an idea of the system's versatility in a real emer-
gency. Perhaps an “emergency power hour’ during
the SET?

4. NTS statistics. Their value and importance
was discussed at length, with the general feeling that
there can be some question regarding the significance
of some of them.

5. It was decided that EAS meetings should be
“open’’ to those invited by staff members to ob-
serve. It was also the sense of the meeting that the
chairman would serve for not more than two years
before a new vote is taken as to whether he should
continue.

6. Status of NTS Area Staffs. Discussion of Board
proposals for advisory committees and proposals
for revising content of NTS Area Staffs. The EAS
went on record as giving full support to the present
setup.

7. Uniform application of standards to all NTS
nets. It was noted that some nets indulge in radical
departures from standard NTS procedures, parti-
cularly with respect to meeting times,

8. Rigidity of net procedure. How **tight’’ should
the net be? Who should be allowed in? How much
tolerance should be shown stations who do not
properly zero beat, who do not follow regular net
procedure, who do not represent an NTS entity?

9. The place of phone nets on NTS. Both the {RN
and 8RN managers had experiences to relate on use
of phone for NTS in their regions, and new MAL
WRRYP was able to make some contributions along
this line. It was the feeling of the staff that phone
might well succeed where c.w. has not come through
in late (i.e., after EAN) sessions at region and
section level.

10. Relation of NTS functions to SCM appoint-
ments, Specifically, is an NTS net manager neces-
sarily an RM, or vice versa, and should some sort of
relationship hetween NTS functions and SCM
appointments be established?

The Eastern Ares Staff was in session approxi-
mately 8 hours over a two-day period. — WINJAL.

(A pril reports on next page.)

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write League Headquarters. Uss ours, too. [t'’
06111,

A strategy meeting before the Canoe Race at Crawfords-

ville, Ind., (see writeup) finds bossman K9BJL {1) conferring

with WAPPAL {partially hidden}, K9EJJ, WA9CVT,
WA9LF and WAPMNQ,
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During the Greenwood tornado emergency {see writeup), contact was maintained by amateurs between Greenwood
and Fort Smith, Shown at left is the Greenwood station, KSUAJ, operated by K5BOC (at mike) and WASTIQ. At right
is the Fort Smith station, W5ANR operated by (front to rear} K5YMU, WASNOB and WASLLX,

April reports:

Ses- Arer~  Represen-~
Net stons Traffic Rute age  iation (%)
IRN 60 452 303 7.5 91.2
2RN 538 a2 708 w7 97.0
JRN 60 831 13.9 99,2
4RN 92 614 4 1.8 810
RN5 60 77 825 121 946.3
RN6 60 216 WS21 202 99.9
RN7 5y 5317 384 8.8 45.7
SRN 61 57 BH8 B H2.3
9RN 60 551 473 w2 92.5
TEN 60 488 LU+ K81 710
ECN b7 186 230 3.3 72,2
TWN 49 276 24 5.8 57.4
BAN 30 1940 1.391 647 97.8
CAN 30 1244 LU7T9 414 7.8
PAN 30 1661 o 100.0
TCC Eastern 123 1021
TCC Central ) 675
TCC Pacific 123 1275
Sections? 1824 13581 7.4
Summary 2613 28426 BAN 9.4 -
Record 2704 28169 1,391 19.1 e

1 TQC functions, not counted as net sessions.

2 Section and/or Local nets reporting (59): Falls City
Area, Rebel, KTN (Ky.); ILN (IlL): WSBN, Badger,
WIN, WSSN (Wis): NYS (N. Y.); BUN (Utah); RISPN
(R.I); FMTN, VEN, QFN (Fla.); MDDS (Md-D.C.);
QIN (Ind.); PTTN, EPA, PFN EPA 6 Meter (Pa.);
PTN (Me.); GSN (Ga.); TTN, TEX (Tex.); Md.~D.C.;
NN (Colo.); NCNL, NCB8SB (N.C.); Mich. ¢-meter,
QMN (Mich)); V8B, VN. VSN (Va.); Passaic Valley
T & E, NJEPTN, NJN (N.J.); BN, Ohio 88B; MEPN
iMd); WSN (Wash.); OZK (Arky: Ve-NH; LAN (La.:
(‘PN (Conn.); MSN, MJIN (Minn.); W. Fla, Fone; MNN,
MTN (Mo.y; AKLNM, AENR, AKND, ABMH, AENT
(Ala.); WMN, EMNN, EMN (Mass.); RTQ (Que.); QKS
Kans.).
¢ Hine 1RN Bulletin by Manager \WWIETW points up need
for a “late’ session of 1RN, perhaps on phone, perhaps on
6 or 2 meters, Many changes in prospect on 2RN, ses
\W2FR; NYC-LI continues to be weak in representation.
Baster traffic gave 3RN a boost; certificates to K3HKK,
WASJCA and W3PRC. WIQLW puts out 2 monthly RN
news letter at report time, coutaining statistics for the
month and brief * Disa and Data.” South Dakota is making
a comeback on TEN, but attendance now very light on
early session; WASHTN earns a certificate. KCN's early
session on 7040 ke. is being met with mixed reaction;
tocal signals are weak, but the VE1s come in better, K7TNHL
sez TWN traffic and representation sre down, but QRN
is up! Getting all reports is the big current problem, K2KIR
tiggers QRN willkill us this summer, WODYG says all fine
on CAN, then lists a string of troubles as long as your arm,

Transcontinental Corps. Every time we look over the
three TCC reports we have to reflect admiringly on the
job heing done by this group of crack traflic operators
and their three dedicated directors; working closely together
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as they do in both good and bad conditions requires the
utmost in eooperation, patience and compatibility, A spot
on V'CC is something sought after by NTS operators, a
position of honor and respect. You can just assume that
those functions listed as “unsucecesstul” were given a
good try before an alternate route was sought.

W3EML reports that simultaneous meetings of EAS and
PAS were responsible for some of the month's unsuccessful
functions, WELCX's analysis of April activities indicates
that troubles were cuused by adverse conditions. W7DZX's
monthly report. shows all functions filled at the Paeific
Area end and only eight unsuccessful functions.

April Reports:

Func- To Suca Out-of-Net
Aren tions cessful Traffic Traflic
Kastern 123 %7.8 2448 1021
Central o0 96.6 1368 875
Pacifie 123 3.5 2530 1275
Summary 33A w23 6444 2971

‘The TCC roster; Eastern Area (W3EML, Dir)—
Wis BIG EFW EOB NJM, W2s FR GKZ MTA, K2RYH,
WAgs BLV UWA, WB2s OYE REK, W3s EML NEM,
K3MVO, WA3CTP, W4 NLC 0UQ ZM, KiRKNP,
WBADXX, W8 CHT RYP 8SQO UM, K8KMQ, H .48s
0QG ZGC. Central Area (W@LCX, dir.) — WHOGG,
KADZM, Wd4s AVM WWT, WB4AIN/4, W5KRX,
WASSKI, W9: CXY DND DYG VAY, Wos INH LCX,
Kds AEM YBD, Wi0s DOU MLE. Pacific Area (W7DZX
diry — IW6s BGF EOT HC IPW TYM VNQ VZT, K6s
DYX LRN, WA6s LFA ROF WBgs HVA RSY, W7s
AAF/6 KZ TIMA ZB ZIW, K7HLR, WA7CLF, VETZK.

Diary of the AREC and RACES

On Mar. 30 VE7BOQ, ¥C for Powell River, B.C.,
received s reguest for communications facilities for
search for a missing 13-year-old boy. All available
ARPSC operators were wobilized, along with
2.meter mobiles and an &U-meter base station.
VE7ASR held down the fort in town on 3755 ke.
VETBIJ manned &0-meter and 2-meter hase
stations at the search marshalling point. VE7BOQ
and VE7ALZ operated a 2-meter station in the
former’s var following logging roads, collecting re-
ports and relaying to base. Seven frequencies were
monitored, with 2-way communijeation on six of
them. VE7CU assisted materially in keeping 3755
ke, elear and relaying, along with other B.C.
stations.

The story has s happy ending. The lad was found
unharmed after 30 hours lost in rugged, mountainous
country.

On April 7 at 0820 local, members of the (ilens
Falls (N.Y.) area AREC were asked to econduet
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ommunications between Red Cross 1Q and their
disaster unit at a bad church fire in Hudson Falls,
The request went to WB2ZTP to EC W2AYQ who
vontacted W2FEM and the latter immediately pro-
ceeded in his mobile unit to the scene of the fire.
K2MUG went to Red Cross headquarters to assist
WB2ZTP. WA2AQD heard the activity on 51 Me.,
checked into the net and was dispatched to the fire
to relieve W2FEM who wuas en route. to meet
K2AYQ to pick up the AREC’s six-meter portahle
unit which was used at the fire scene relaying direct
from the fire to the Red Cross disaster unit parked
a short distance away and being manned hy
WA2AQS/mobile and WB2BZJ/mobhile, W2BOR
WB2UEX acted as relay stations from their homes.
The net secured at 1025, — K2AYQ, EC (lens
Falls area, N. Y.

A tornado struck Falmouth, Ky., on April 23,
WA4YDO, K4DLG and K2VJE, traveling from the
University of Kentucky at Lexington, established
a portable station on 3960 ke. at a local schoolhouse.
Operational traffic from the site to Louisville and the
Cincinnati Red Cross, fogether with health and
welfare traffic, were eificiently handled both into
and out of the area. K4YZU and K4CSH took care
of the Louisville end. The wisdom and efficiency
of formal over informal traffic was again demon-
strated — W40Y1, SEC Ky.

On April 19 a devastating tornado hit Greenwood,
Miss, Fort Smith EC WASDMT was among the
first, on the scene and started organizing the ama-
teurs. A communications center was established at
a local church, and mobiles were in operation a
little over two hours after the tornado struck.
Amateurs from the Fort Smith Amateur Radio Club
set up their equipment in an office next to the Red
Cross and made contact with the club station at Red
Cross headquarters in Fort Smith.

For seven hours the only communication available
out of Greenwood was amateur radio, and for three
days the amateurs remained in operation handling
health and welfare traffic to supplement overloaded
wire lines. The amateurs were also useful in putting
up anteunas, and checking out trouble spots.
WASPRZ and K5BOC assisted the H(C through
their jobs as managers of the SSB Razorback Net,
and over 500 messages were handled via the Na-
tional Traffic System. WASNOB served in both
areenwood and Fort Smith. WASAER did con-
siderable Jeg work checking out damage in Boone-
ville and elsewhere. WASLLX was outstanding at
the Fort Smith station. WASJOD served in an
important position at Sparks Hospital. Three of the
Fort Smith hams were doctors at the hospital.
WEHOT, WASTBN and K5VRC were outstanding
from their home stations, along with many others.
Communications were maintained with Little Rock
and North Little Rock also, Other amateurs assisted
in clearing the great quantity of traffie, such as
requests for food, shelter, heavy moving equipment,
to assist in clean-up, closed vans and trucks to move
and store materials and supplies, and coordination
for the Red Cross, civil defense and other agencies.
The Oklahoma Emergency Net and the Sooner
Traffic Net were among those outstanding.

The (Gireenwood station used the eall KSUAJ, and
the Fort Smith station used the club call, W5ANR.
The station in Greenwood was closed down Sunday
evening, but a long period of clean up and *come
back” followed in which EC WAARDMT par-
ticipated. All concerned were effusive in their praise
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of efforts of the amateurs to restore and maintain
communications to stricken Greenwood.

On May 3 at 22552 WRYHU /mobile was in QSO
with W8TNF when the former came upon an auto
accident. WS8TNT called police via landline and
they were immediately on the way. Another small
service by amateur radio, possibly saving a life, —
K8DHJ, EC Stark County, Ohio.

Orange County’s (Calif.) Garden Grove High
School has instituted during March a program
through its amateur radio club station, WB6WPK,
of sending messages over the National Traffie
System on behalf of its faculty. The program is
under the custodianship of W6RJX and W6IXN
— WAGROF.

On Mar. 31, Madison County (Wis.) Amateur Ra~
dio Club station WIEJH assisted the Red Cross in
a communications demonstration at its Open House.
KOSJR operated WOEJH and maintained contact
with WAIQXM (K9ATV at the controls) at the
chapter house. Some 15 other amateurs were con-
tacted, some of them mobile in motion throughout
the area.

‘The West Coast Amateur Radio Service on April
28 provided communications for a number of cycling
events sanctioned by the Amateur Bicycle League of
Awmerica. WAGAEH acted as control at the starting
line while WB6YFT served as communications
chairman. Stationed at strategic points along the
course were WABIGU, W6YOB, WB60OEZ and
WB6LXP, ~~ WE6MLZ.

On April 20 and 21 the hams of Montgomery
County, Ind., handled communications for the
aunual Sugar Creek Canoe Hace at Crawfordsville.
‘Working with the local b.c. station and the Sheriff's
Department, units were set up at key points along
the 1534 mile course keeping track of 125 canoes
in the race. Amateurs have assisted in this event for
six consecutive years, with K9BJL serving as chair-
man each year. Communications were handled on
six meters, K9FUE and WIURS set up their ama-
teur T'V station at the finish line, enabling spectators
to see the finish of the race. Eighteen amateurs took
part. — K9BYL, v.p. Montgomery County ARC.

Forty-five BECs reported April activities, repre-
senting 16,108 AREC members, a gain of five reports
over last year but a loss of some 800 members. Three
sections reporting showed no membership figures, so
the loss of membership is probably on paper only-.
Following are the March reporters: W.Pa., Alberta,
So. Dak., La., 8CV, N.C., Colo., Me., N.N.J., Conn.,
Sask., E.Fla., Tenn., Nebr., So. Texas, Wash., Ark.,
8.N.J., Mo., Sae.V., Mont., Orange, W.Va., E. Pa.,
Ala., San D., Mich., Ohio, Del., Nev., W.N.Y., San
¥., Kans., Utah, W.Fla., E.Mass., Que., Okla., Va.,
N.H., B.C., Ga., Maritime, NYC-LI, IIL

Miscellaneons Net Reports

Net Sexsions Check-ins Trafic
Mike Farad a6 474 Y
Cloast Guard 22 575 40
QTre 22 373 BH7
HBN 30 393 509
Interstate 858 a0 1065 637
North American S8B 26 (K92 1033
20 Meter 588 22 472 3405
7290 Traffic 45 HO6 1996
Clearing House 30 {450 287

&=
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Unique Event Brings Togez‘/yer
Radio Amateur and General Public

PIECENTLY, a group of amateur radio clubs in the

Hudson Division got together to launch a new
kind of amateur radio event. The (Garden State
Amateur Radio Exposition, held May 2-4, 1968
featured 7000 sq. ft. of exhibit area, numerous oper-~
ating amateur radio stations, programs for the
general publie, and meetings and symposiums for
radio amateurs. The location was the Garden State
Plaza in Paramus, New Jersey, one of the world’s
Iargest shopping centers!

While many of the component attractions of Expo
are not unfamiliar to amateurs, the unique combina-
tion added up to something spectacular., Fixhibits
prepared by participating clubs depicted the many
facets of amateur radio to the publie, and also
showed many long time amateurs some ot the fas-
cinating areas of the hobby they had not encountered.
Exhibits included an antique wireless display, a
station operated by blind amateurs, presentations
from MARS, NASA, the International Mission
Radio Association, and displays of f.m. communi-
cations, space techniques, home brew gear, QSLs,
certificates, ham license plates, ete., and more.
Throughout the eveni, automatic teletype machines
printed greetings and other information to visitors
ou the exhibit floor.

Expo's location at a major shopping center proved
excellent. 1t was easy to locate, had ample parking,
included impressive exhibition and auditoriwmn
facilities and had a steady How of public traffic.

&3 THE AMERICAN RADID RELAY
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The shopping center’s staff were especially helpful
in working with the Expo sponsoring clubs, and
welcomed the opportunity to host the amateur
radio event.

The following groups are responsible for xpo’s
success: Bergen Amateur Radio Association, Bast
Coast VIIF Society, Englewood Amnateur Radio
Association, International Mission Radio Associa-
tion, Knight Raiders VHF Club, Land Rovers
Amateur Radio (Club, MARS, NASTAR (Nassau
Clollege Satellite Tracking Amateur Radio), New
Kngland ¥.M. Repeater Association, North Jersey
N X Association, North Jersev Radio Association,
Quarter Century Wireless Association, Stevens
Institute of Techunology Radio Club, Tri-County
Radio Club, Watchung Hills High School Radio
Club, and the Oakland 550 Club. As a result of
Expo, most of the participating clubs have organ-
ized into the Garden State Amateur Radio Clubs,
fne.

The Paramus Fxpo is a dramatic example of a
gala meeting between amateurs and the general
public. Amateur radio gained much publicity from
the event, area radio clubs’ Novice clagses swelled,
amateurs had many purposeful meetings, and many
amateurs had an opportunity to observe all facets
of amateur radio in action. What say, will your
group he the nest to sponsor an amateur radio
expo?
~— WA2INB (Photos by WB2DLW).

Attention was given to alracting youth to
amateur radio. Above, a group of scouts are
shown observing one of the on-the-air stations.
Left, Hq. staffer, W 1ARR, relates a tale about
amateur radio to a captive audience.

QST for




Above, visitors watch as an amateur station is constructed before™ their
eyes. As shown right, many visitors of all ages made their first amateur

radio transmissions and received *'Certificates of
Communication” as tokens thereof.

Por RATES T AM ININAING OF | YOU, MOST AFFECTRNATELY BN THIS DAY
MOST SINCERE WISHES FOR HEALTH HAPPINESS, AND PROSPERITY :
BEST WISHES FOR A VERY PLEASANT JOURNAS
- SVLISLIGER St o T, nE M o ancwee ()
L THIS RCKNO L RECEIPT OF YOUR REg INICATION 8

An extensive message center operation was one of the many highlights. Red Cross personnel accepted traffic from the
public to be transmitted via amateur and MARS channels to distant servicemen, friends, and relatives.

Interest of the prospective Novice and old timer alike
was attracted by the demonstration of 2-way amateur
telavision communication.

Here amateurs and the public caught a glimpse of what
the future has in store with the demonstration of a modu-

lated laser associated with the space communications booth.
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Propagation, Antennas,

HIs section takes up those questions in
Tthe FCC sample list that have to do with

the general subject of antennas and propa~
gation. The questions are drawn from the Ad-
vanced and Extra Class study guide published
by FCC. Although they are for the most purt
quite general in nature, calling for qualitative
understanding of the subject rather than knowl-
edge of the design details, there are some that
do require numerical work.

The Radio Amateur's Handbook and The
ARRL Antenna Book (1960 or 1964 edition) con-
tain the information you’'ll need. The questions
fall into three categories:

Radio Wave Propagation: Chapter 15 in the
Handbook, both the 1968 and 1967 editions;
(Chapter 1 in the Antenna Book.

Antenna Systems: Handbook, pages 345-370
(1968) or 367-393 (1967); Antenna Book,
pages 25-37, 137-166, and 170-185.

Transmission Lines: Handbook, pages 329-337
(1968) or 349-357 (1967): Antenna Book,
pages 67-80, 100-106, 108-112.

Some of the material in the sample questions
to follow will not be found in the Handbook
because of the coneise treatment necessitated
by limited space. The Antenna Book therefore
should be consulted in addition to the Handbook.
In both, svme details in the various sections

% ..+ Those Higher-Class License

Examinations

In Six Parts — Part V

and Transmission Lines

listed above need not be studied closely, although
they contribute to the overall picture and should
be read; the sample questions below will give
vou a good idea of how much of this “sidelight”’
information you will need to assimilate,

There are several formulas you should memo-
rize before taking the examination. A check of
the sample questions shows that numerieal solu-
tions may be asked for dipole length, length of
a quarter-wave matching section, characteristic
impedance of a quarter-wave section to mateh
two resistive impedances, the relationship be-
tween load resistance, line characteristic im-
pedance and standing-wave ratio, relationship
of current maxima and minima (and similarly,
voltage) to s.w.r., reflection coefficient, and power
ratio expressed in decibels. The last probably
will be confined to a few of the more common
numbers, such as 3, 6 and 10 db., since you will
not be expected to carry a table of logarithms
with you to the examination room.

The FCC sample questions below have heen
grouped together in subject matter. Those from
the Advanced examination are indicated by (A);
those from the Extra are marked (I0).

And once again, there are a few examination-
type multiple-choice questions for you to practice
on, at the end. Certain questions from earlier
parts are discussed following the answers.

FCC Sample Questions

(A) What is meant by describing a radio
wave as horizontally or vertically polarized?
Which type is most suitable for sky and
ground wave propagation?

A radio wave is made up of electric lines of
foree and magnetic lines of force, at right aungles
{0 each other, Polarization is determined by the
position of the electric lines. A vertical antenna
radiates vertically-polarized waves, and a
horizontal antenna horizontally-polarized waves.

Bither horizontal or verticul polarization is
suitable for sky-wave communication. In ground-
wave propagation (wave travelling in contact
with the earth) any horizontally-polarized com-

62

ponent of the wave tends to he short-circuited at
the earth's surface, so the useful cnergy is ver-
tically polarized, or very close to being vertically
polarized.

Note: A distinction must be made between the
“ground” or “surtace’” wave (which, ag the name
implies, travels in contact with the earth) and
the “wpace” wave. The space wave is frequently
used for short-range communication at line-of-
sight distances, particularly at v.h.f. It consists
of two components, a direct ray which travels
directly from the transmitting antenna to the
receiving antenna, und a ray which ig reflected
from the earth before arrival at the recciving
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antenna. The reflected ray in turn may consist
of several components, depending on the number
of objects, such as buildings, that may be be-
tween the transmitter and receiver, und that
may be capable of reflecting a ray toward the
recciver.

(A) Define mazximum usable frequency.

"T'he maximum usuble frequency (m.u.f.) is the
highest frequency which can be used to transmit
over a specified distance via the ionosphere. Any

higher frequency would not be reflected sutficient- -

lv by the ionosphere and thus would “skip™ over
the desired receiving point.

(E) What determines the skip distance of
radio waves?
The frequency and the state of the ionosphere.

(A) What factors affect the state of ioniza-
tion of the atmosphere?

Ultraviolet light from the sun is thought to be
the primary cause of ionization of the upper
atmosphere. Thus the extent of ionization de-
pends on the time of day (or night) as well as the
season of the year. Additionally, the extent of
ionization changes over un eleven-vear period,
termed the “sunspot cycle,” ussociated with
eyelical changes in the number of spots visible
on the sun’s surface. Ionization of this nature is
regular in occurrence and predictable, Tn addi-
tion, “sporadic’ ionization occurs at heights of
the order of 60 miles; this may happen at uny
time during the day or night, and the cause has
not been determined. Isolated patches of ioniza-
tion also oceur in the auroral regions, and inter-
mittent ionized “trails’’ are generated by meteors
as a result of the intense heat generated when the
meteor enters the utmosphere. At times, ioniza-
tion may be greatly affected by the arrival of
streams of particles thrown off the sun because
of abnormal surface activity (solar tlares). Such
occurrences are known as ‘‘ionosphere storms.”
The usual effect is to disrupt the normal
¢ommunication via the ionosphere.

Although there is no established correla-
tion between ionization and surface weather
conditions, propagution at v.h.f. in the tropo-
sphere is affected by weather (however, ionization
is not involved in this type of propagation),

(A) How does the sunspot cycle affect
wave propagation? What are the best fre-
quencies to use for day and night, short and
jong distance communication during the
cycle?

Ultra-violet light and possibly other forms of
radiation from the sun produce ionization in
layers of the upper atmosphere. These ionized
fnyers bend radio signals back to earth at dis-
tances depending on the fayer height and
inization intensity and the radio frequency in
use. The sun’s output of ionizing radiation varies
over an ll-year period known as the sunspot
¢yele. Generally speaking, the greater the sunspot
activity, the more intense the jonization and thus
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the greuler effectiveness of the ionized layers.

During periods of heavy sunspot activity, in
the daytime suitable bands for short-distance
vommunication would be 8.5 or 7 Me., for long
distances, 14, 21 or 28 Me. At nighttime, 1.8 or
3.5 Mec. would serve for short distance contacts,
and 7 and 14 Me. for longer distances.

During periods of low sunspot activity, in the
duytime suitable bands for short distance com-
munications would be 3.5 or 7 Me.; for long
distances, 14 and 21 Me, At nighttime, 3.5 or 7
Me. would serve for short distance contacts, und
7 or 14 Me. longer distances.

V.h.f., not normally affected by ionization,
would be suitable at all times for short-distance
eommunications — say up to 200 miles. At
sunspot cycle peaks, F» layer skip may be
observed in the 50-Me. band. The incidence of
auroral reflection at v.h.i. iy also related to the
sunspot eycle.

(E) What are aurora-reflected v.h.f. sig-
nals? If such a signal is heard, what does it
sound like?

Aurora-reflected v.h.f. signals are those which
reach a distant point by being reflected from
the ionized region in the atmosphere that is re-
spousible for visible surors. Such signals sound
rather rough and fluttery.

(A) Which amateur band is the most
suitable for daytime communication over
a distance of about 200 miles?

Clonsidering  ionospheric propagation during
the daytime, the skip distance for sky-wave
transmission on the 14-Me. and higher-frequency
amateur bands is normally greater than 200 miles,
30 these bands could not be relied upon for the
desired distance. On the 3.5~ and 1.8-Mec. bands
the daytime absorption is high and the signals
from stations at distances of this order are rela-
tivelv weak or even inaudible. The 7-Mec. band
uifers the bhest possibility for reliable ionospheric
ecommunication under the specified conditions.

In the troposphere, weak but reliable signals
can be propagated over the given distance in the
whf-v.hi. range. This tvpe of propagution is
relatively independent of frequency; the most
importunt limitations are trausmitiing power and
receiver sensitivity, tropospheric path attenua-
tion, amd terrain,

(E) Describe briefly some well known
types of antennas and antenna systems used
by amateurs which do, and do not, reduce
harmonic radiation.

Practically any simple antenna, such as a
dipole, will radiate harmonics equally as well as
it radiates the fundamental signal; this is beeausc
the untenna i8 & linear circuit and inherently is
resonunt ut multiples of the fundamental fre-
yueney. An ungrounded antenna will be resonant
at all multiples: a svstem in which one end of the
antenna is grounded will be resonant only at
ndd multiples of the fundamental. The grounded
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antenna therefore discriminates against even
harmonics. With dipole antennas, harmonics
can be diseriminated against by using a trans-
mission-line system that is matched at the
fundamental frequency but badly mismatched
at the harmonics. For example, a dipole fed at
the center can be matched by coaxial line at the
fundamental, but is badly mismatched at even
harmonies, so radiation at the even harmonices is
poor. However, the mismatch on odd harmonics
is only moderate, because of the way in which the
renter impedance of the dipole changes with
frequency, so odd harmonies ecan he radiated.
These statements apply to all dipoles, whether
used alone or in directive arrays.

In ecases where u matching network is used
hetween the antenna (or driven element in a
heam antenna) and transmission line, the dis-
erimination against ull harmonies is usually good
heeause the line is matched to the antenna only
at the frequency for which the matching section
is adjusted. However, this is not true of all linear
matching  sections, particularly quarter-wave
()’ sections, because these have harmonie
resonances similar to those of the antenna itself.

In svstems in which no attempt is made to
mateh the antenna to the line, such as a center-
fed or end-fed dipole with an open-wire parallel
conductor line (“tuned’” line) there is no inherent
diserimination against- harmonics. However, in
most cases it is necessary to provide a tuned LC
matching circuit at the input end of the line in
order to transfer power from the transmitter to
the line. The selectivity of such a cireuit, properly
designed and adjusted, ordinarily gives better
harmonic diserimination than any of the systems
discussed above.

A multiband antenna which, by the use of
traps or similar devices, attempts to match the
antenna and  transmission line at harmonic
frequencies in order to be useful in harmonically-
related amateur bands, will offer no diserimina-~
tion against harmonics in those bands in which
it, is designed to operate, and little against odd
harmonics of the operating frequency.

(A) How can the resonant frequency of
an antenna be increased? Decreased?

The resonant frequency of an antenna is in-
vorsely proportional to its (electrical) length.
Thus the resonant frequency may be increased
by shortening the antenna; the frequency may
be decreased by lengthening the antenna.

An effect equivalent to lengthening an antenna
can be obtained by inserting a “loading” in-
ductance which will tune the system to a lower
frequency; similarly, an effect equivalent to
shortening can be obtained by inserting a ca-
pacitance in the antenna to raise the frequency
of the system. The frequency cannot be raised
to more than twice the natural resonant fre-
yueney by the latter method, however.

Thickness of the antenns clement is also a
factor: increasing the diameter of the conductor
decreases the resonant frequency. In practice
this effect is not significant except at v.hi. and
higher.
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An antenna, usually vertical, can bhe “top
loaded” with radials or a similar structure to
provide capacitance, which reduces the resonant
frequency.

(E) List some different types of beam
antennas.

Beam antennas may be classified broadly into
three types: long-wire, driven arrays, and para~
sitic arrays. Iixamples of the long-wire type are
the rhombic and V untennas. In driven arrays,
the antenna elements — dipoles of the order of
one-half wavelength long, usually ~— ure all fed
through transmission lines from the transmitter.
The elements may be spaced and phased so that
the maximum radiation is perpendicular to the
line along which the clements are placed. Ar-
rangements of this type ure known as broadside
arrays; examples are parallel clements fed in
phase, or collinear elements fed in phase. Such
antennas are bidirectional, but ¢an be made uni-
directional by the use of a second (and similar)
array of elements properly spaced and phased
with respect to the first. An end-fire array is one
in which the elements are arranged in line in the
desired direction of maximum radiation and
phased properly to enhance the ‘forward”
radiation; arrays of this type arc substantially
unidirectional.

Parasitic arrays differ from driven arrays in
that a driven element is associated with others
that have no direct connection with the source
of power through a transmission line. The
“parasitic” elements receive power by electro-
magnetic coupling to the driven element, and
reradiate it in amplitude and phase dependent
upon the wpacing between elements and the
tuning of the parasitic elements. These arravs
(the Yagi antenna is an example) are essentially
unidirectional.

Many combinations of both types of arrays
are possible. Large loops also may be used as
c¢lements in directional auntennas, the ‘“‘quad”
type heing an example. A loop having sides a
quarter wavelength long is approximately equiv-
alent to a pair of short parallel dipoles, and may
be treated as such in the construction of driven
or parasitic arrays.

(E) What constitutes a parasitic antenna
element?

A parasitic element is one receiving power
from a driven clement by coupling through the
electromagnetic field, rather than receiving
power directly from. the transmitter through a
transmission line. 1t is usually similar in con-
struction to a driven element and is placed
parallel to it at a distance which may be as
much as one-hall wavelength, but is generally
less than one-quarter wavelength, It is usually
tuncd, by adjusting its length or by other con-
venient meuns, so that the phase relationship
hetween the eurrent induced in it aud the current
Hlowing in the driven element, in conjunction with
the element spacing, will give a desired directive
pattern for the system as a whole,
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(E) How does the directivity of an unter-
minated V'’ antenna and parasitic beam
antenna compare?

An unterminated V antenna is bidirectional
along u line bisecting the V, while a parasitic
beam antenna has its main lobe extending in one
direction only. Both types of course have a num-
ber of minor radiation lobes.

(A) What are the advantages and disad-
vantages of using the same antenna for
receiving and transmitting?

Using the sume antenna for receiving und
transmitting takes advantage of any directional
aund other propagation characteristics of the
wntenna; thus wn area from which a received
signal is strong is also one to which the trans-
mitting signal will be propagated at a high level.

The disadvantage of using the same antenna is
that some method of switching between {ransmit
and receive functions, or diplexing, is necessary.
This can be a simple switch or relay control; it
can also be accomplished eleetronically, as for
example an electronic t.r. switch, which is the de-
sirable method for fast break-in operation at h.f.
in the v.hf.-uhf. range, a diplexer can be
employed to use the antenna for duplex operation.

(E) What are the current and voltage
characteristics along a transmission line
when it is matched and mismatched?

If the line loss is negligible, the current meas-
ured along & matched transmission line will
everywhere be the same. This is also true of the
voltage along the line. If the line has appreciable
loss, the current and voltage will both decrease
smoothly as the point of measurement is moved
from the input end of the line toward the load.
The greater the loss, the smaller the current and
voltage at the load as compared with their
values at the input end of the line.

In a mismatched line the current as measured
ulong the line will vary continuously between
maximum and minimum values with the maxima
und minima separated by o distance equal
to vne quarter wavelength (the length measure-
ment must take into account the wvelocity
of propagation in the type of line used). The
voltage varies similarly, but the voltage maxima
oceur at the points where the current is mini-
mum, and vice versa. The positions of these
maxima and minima of voltage and current
depend on the relationship between the char-
acteristic impedance of the line and the im-
pedance of the load in which the line terminates.
i{f the line loss is negligible, all current maxima
have the same value; likewise all minima have
the same value. This is also true of voltage. If
the line loss is appreciable, the maxima will
hecome smaller and the minima will become
larger as the measurement point is moved from
the load end of the line toward the input end
{that is, the standing-wave ratio decreases going
from the load toward the input end.) This be-
havior becomes more pronounced with an in-
crease in line loss per unit length of line (that
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is, the s.w.r. at the load is proportionately higher
with increased line loss, than that at the input
end of the line.)

(A) What happens to the voltage, current
and impedance along a transmission line
with an s.w.r. of 1?

When the standing-wave ratio on & transmis-
sion line is unity, the load is perfectly matched
to the line. In such & case there is no variation in
the amplitude of either the current or voltage
along the line, and the voltage and current are
in phase. The impedance looking into the line
toward the load at any point is constant, and is
purely resistive. (These statements are strictly
true only if the line has no loss, but are accurate
enough for most practical purposes if the line
losses are reasonably low.)

(A) What is a good indication that a high
standing wave ratio (s.w.r.) is present on a
transmission line? Where is the best point
on a long transmission line to measure the
s.w.r.?

In the absence of equipment for checking the
standing-wave ratio on a line, one indication of a
high s.w.r. might be difficulty in making the final
amplifier in the transmitter load properly when
its output circuit is adjusted. Another would be
extreme sengitivity of transmitter output-circuit
tuning to small changes in operating frequency
(i.e., a small shift in operating frequency necessi-
tates readjustment of loading and tuning con-
trols). When operating with high power and a
line having relatively high loss, “hot spots”
(spots where the line temperature is high) may
be found along the line. If a parallel-conductor
line is used, moving a neon bulb or indicating
wavemeter along the line will show variations in
current or voltage along the line (with a properly-
matched line the indication will be constant
everywhere along the line). The best check,
however, is one made with a reflectometer or
bridge designed to show relative forward and
reflected power or voltage.

If the line is long and has appreciable loss, the
standing-wave ratio will be highest at the load
and will decrease with distance away from the
Ioad. It is therefore best to measure the s.w.r,
at the load end of the line,

(A) A transmission line that feeds an
antenna has a power loss of 10 db. If 10 watts
are delivered to the transmission line input,
how much power is delivered to the
antenna? List possible causes of power loss.
How can the s.w.r. of the line be made as
low as possible?

A figure of 10 db. indicates a 10 to I power
loss; thus only one watt would be delivered to
the antenna. Power loss is caused by conductor
resistance and dielectric loss in the line, and in
some cases by radiation from the line. The loss is
increased by a stunding-waveratio (s.w.r,) greater
than 1:1. A low s.w.r. can be obtained by match-
ing the impedance of the antenna to that of the
line as closely as possible.
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(E) Can a lossy transmission line be used
to transmit signals? Explain.

A lossy transmission line can be used to trans-
mit signals, but if the losses are high only a rela-
tively small part of the signal power delivered to
the line will reach the output end. That is, the
line efficiency will be low. Line losses are usually
given in decibels per 100 feet, us a function of
frequency, for the condition where the imped-
ance of the load is matched to the characteristic
impedance of the line. The actual loss of power
under a given set of eircumstances can be caleu-
lated from this information, provided the stand-
ing-wave ratio is known,

(E) Explain the properties of a quarter-
wave section of r.f. transmission line.

A quarter-wave section of r.f. transmission
line shorted at the far end acts like a parallel-
resonant LC eircuit; open-circuited at the far
end it acts like 2 series-resonant LC cireuit.
That is, the input impedance of a quarter-wave
line with the far end shorted is a high resistance
{some thousands of ohms) and the input im-
pedance with the far end open is 50 low as to be
practically a short-circuit. These statements are
true when the applied frequency is that for
which the line is resonant — that is, the fre-
quency at which the line actually is a quarter
wavelength long, electrically. (At frequencies
somewhat removed from resonance the line be-
comes reactive.)

The quarter-wave line also van be used as an
impedance transformer or inverter; for example,
4 resistive load at the far end that is higher than
the characteristic impedance of the line itself
will be transformed into a resistance that is
lower than the characteristic impedance as
viewed looking into the input end. The converse
also is true. The relationship is

Z?
7, =%
1 Zzg

where Z, is the characteristic impedance of the
quarter-wave line, Z; is the resistance presented
by the line at itz input end, and Z, is the load
resistance ut the far end.

(A) A 70-ohm half-wave antenna oper-
ating on a frequency of 7300 kc. is to be
matched to a 50-ohm transmission line.
Calculate the characteristic impedance of
a quarter-wave matching section and the
physical length of the antenna at the fre-
quency given. What is the s.w.r. between
the antenna and transmission line without
a matching section?

A transmission line ean be matched to an
antenna, of different impedance by a quarter-
wave line section having a characteristie im-
pedance equal to the square root of the product
of the two impedances being matched. Thus
the desired matching scetion should have an
impedance of approximately 59.2 ohms (the
square root of 3500, from 70 X 50 ohms).
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Antenna length in feet can be found from the
approximate formula 468 fare., und in this ease
(7.3 Me.) is approximately 64 feet. The matching
section length would be 246V /fue., where 1 is
the velocity factor of the particular type of
line used in the matching section. In practice,
cut-and-try adjustment of both antenna length
and matching-section length would be necessury
for obtaining maximum performance.

Standing-wave ratio is the ratio between the
impedance of the load (antenna) and the charae-
teristic impedance of the line, without the match-
ing section, In this case it would be 70:50, or
1.4 to01,

(E) A 70-ohm transmission line is con-
nected to a 35-ohm antenna. Calculate the
standing wave ratio (s.w.r.), the reflection
coefficient, and the percent reflected power.
If 10 amperes are flowing in the antenna
terminals, what is the current in 2 trans-~
mission line node?

The standing-wave ratio is found by dividing
the characteristic impedance of the line by or
into the impedance of the load terminating the
line (the smaller number of the two is used as
the divisor). In this case, the line impedance is
higher, so the s.w.r. is 70,35, or 2 to 1.

The reflection coetficient is the percentage of
voltage (or eurrent) reaching the load that is
reflected back toward the input end. The formuls

o= SR —1
TSR+

The reflection coefficient in the question there-
fore is

= 15 = 0.333

I =

|- R

-1
+1

The reflection coefficient ig in terms of enr-
rent or voltage ratios, so the reflected power
is proportional to the sguare of the reflection
coefficient. The reflected power is therefore (14)2
or 14 of the power reaching the load, or 11.19,.

If the load on the line is resistive, as in this
case, current nodes or loops occur at the load.
If the load resistance is larger than the char-
acteristic impedance of the line there will be a
current node at the load; if smaller, there will
be a current loop. The loops (or nodes) repeut at
hall-wave intervals along the line toward the
input end. In the question, the load resistance
is smaller than the line impedance and the current
Is maximum (current loop) at this point. Since
the s.w.r. is the ratio of the current at a loop to
the cwrrent at o node, the current at a node will
be 10 2, or 5 amperes.

(A) When can alow-pass filter be installed
in a coaxial cable without causing a large
power loss?

Filter constants must be selected for a speeifie
load resistance, so us o matter of design the
filter impedance must match the nominal char-
acteristic imperdanee of the line in which the
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filter is to be used. However, the filter will not
“see’” this impedance unless the line itself is
terminated in its characteristic impedance at the
load end; thercfore, for minimum loss the line
must be properly terminated. It is taken for
granted, of course, that the frequency to be
transmitted is below the cutoft frequency of the
filter.

(E) What effect does a transmission line
which is not properly terminated have on
the plate tank circuit of a transmitter?

If a line is not properly terminated, the im-
pedance that the input end of the line presents
to the transmitter’s output circuit is not equal
to the characteristic impedance of the line (us
it is when the line is properly terminated). Thus
hoth the tuning and loading adjustments of the
tunk circuit will be uffected. In some cases
this may mean that the desired amplifier loading
cannot be obtained, if the tauk circuit is one that
has been designed to match a particular line
characteristic impedance and has little or no
range of adjustment. Also, since the input
impedance of a mismatched line usually is
reactive as well as resistive, it may be impossible
to resonate such a tank circuit when the standing-
wave ratio is large.

Examination~Form Questions

Q1. A half-wave dipole cut for 7150 kc.
is center-fed through a 55-foot length of
300-ohm solid-dielectric parallel-conductor
line (*‘twin line’’). The impedance of the
antenna is 68 ohms, purely resistive. What
is the impedance at the input end of the
transmission line?

A — 68 ohms.
B — 300 ohms.
(!~ {43 ohms.
D —75 ohms.
4 — 138 ohms.

(2. In the antenna system of Question 1,
what is the standing~-wave ratio on the line?

A—1tol.
B—4tol.
"'—44t01.
D—5Hto L,
1~ 0.

Q3. A Yagi antenna is classitied as what
type of directive array?

A — Long-wire.

B — Collinear.

(! In-phase.

) — kind-fire.

15— None of the ubove.

Q4. At what part of the sunspot cycle
would the nighttime maximum usable fre-
quency be closest to the 7-Mc. amateur
band?
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A —— At the sunspot maximum.
B — At the sunspot minimum.,

 — Midway between the maximum and
minimum,

D —The m.u.f. never goes below the 14-Me.
band.

E — The sunspot eycle does not affect the 7-
Me. band.

Q5. A solid-dielectric coaxial line is op-
erating with a standing-wave ratio of 2 to
1 at a frequency of 14,250 kc. What is the
distance in feet between a current loop and
the nearest voltage node?

A — 34.5 feet.
B — 32.8 fect.
(! -~ 22.8 feet.
D —11.4 feet.
B — 0 feet,

Q6. Measurement with a reflectometer
shows that the forward power in a trans-
mission line is 225 watts while the reflected
power is 25 watts. What is the voltage
standing-wave ratio?

A— Close to 1 to 1.

B—9to 1.
8 to 1.
D—3to 1.
E—2to01.

(Answers on page {£8)

&-Sitraysias

Feedback

Because of a typographical error the call in the
Stray on page 56 of QST for May 1068 (the first item
under *'I would like to get in touch with . . .")
should have been WHHQG.

Some of the antenna dimensions given in Fig. 101
of W4MEKM's article on his weather satellite re-
ceiving setup, April 1968 QST, were incorrect.
The diameter of the helix turns should have been
2634 inches, the distance between turns 2134 inches,
and the length of the matching transformer should
have been 2084 inches.

Referring to the summary of the 1968 V.H.F.
Sweepstakes appearing in June @ST: (1) W3KWH
(Western Pennsylvania) should have been listed
in the multioperator category, and WAS3ISY
as the single-operator winner for that section. (2)
The operator of KGTLM (Mo.) was WA2BXE.
(3) The Kastern Mass. multioperator entry listed
as WAIDGH should have appeared as WIAF,
with KI1PAM and WAIDGH as operators. (4)
Clertificate winner for the Ranconas Valley ARA
was WB2LWZ, whose call appeared as WB2LZW.
Apologies to all our victims!

In the Novice Roundup summary in June @ST,
the call of WN1IDP, who placed third in the Eastern
Massachusetts section, appeared as WN1DP. Sri,
ODML.
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‘Happening# ot the Month

WA4 QSL BUREAU CHANGES

1102 Orange Street

Melbourne Beach, Florida 32051
Mr, Buaker formerly operated the W1 QSL

Bureau, when he held the eall W1JOJ.

Hearty thanks to WALWIP for a job very well
done!l (Other info on the Bureau: page 82 this

issne.)

TECHNICIANS ELIGIBLE FOR NOVICE

A new interpretation of its rules by FCC per-
mits Technicians who have never had any other
license to take the Novice test. The new privilege
eame in a letter auswering the question of an in-

dividual. Pertinent portions are:

“The Commission's Rules permit a current
holder of u Technician Class amateur license
who has never been issued a Novice Class
amateur license or never has been a former
holder of an awmateur license of any class to
apply for the Novice Class license. . . .
James E. Barr, Chicf, Safety und Speciul Radio

Serriees Burcau.

Applicants for Novice locate a volunteer
exnminer themselves. This person must be u
citizen vver 21, who holds s General, Advanced
or Extra Class license: or who holds a commercial
radiotelegraph license issued by FCC: or is cur-
renily the operator of a manually-operated
radiotelegraph station in the service of the U.S.

The upplicant secures an FCC form 610 from
auy office of the Commission. He gets together
with his volunicer examiner and takes the code
test, He then sends the Form 610 wnd a letter by
the examiner certifying to the results of the code
test to the FCC, Gettysburg, Pa. 17325, (ARRL
form S-15 may be used in place of the letter: send
a stamped, self-addressed envelope to Hq. with

your request.)

The tesi papers will be sent in two or three
weeks to the examiner, not the applicant. The
material must be returned in twenty days.

CANADA REVISES 160 METERS
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1968 Board Meeting Minutes
Mail Exams For Shut-Ins
Canadian Changes in 160 Meters

The (QSL Bureau for WA+, WB4 and WN4
amateurs has been transferred from Richard
Tesar, WALWIP, to J. R. Baker, WiLR

Tu accommodate the expausion of the Loran-A
ra lionavigation service, reported here last month,
t'te Clanadian Department of Trapsport has
drafted a new list of frequency assignments for
LS to 2.0 MHz. (See chart on p.69). The probable
elfective date of the rules change is July 1.

Some Techs Eligible For Novice

Fohn &. Bople, WoBPI

(ST regrets to report the death, on Mayv 13,
1968, of Jack Doyle, WOGPI — ARRL director
from the Cleniral Division for more than eight
years, and a member of the ARRL Execulive
Committee for nearly half that time. He had
to resign both posts in January 1963, when the
iliness of a son required him to put more time
into the family automobile agency in Milwaukee,
Wis. Juck was a past president of the Wisconsin
Couneil of Radio Chubs, a lLife Member of the
Milwaukee Radio Amateur Cllub, served several
hitehes us vice president and director, and at the
time of his death was editor of its paper, Hama-
teur Chatter. 1In 1918, WIGPI served as general
chairman for the ARRL National Clonvention
in Milwaukee. Jack will be keeuly missed by the
amateurs in the Central Division, und by the
gang “hehiud the Codfish Curtain,” ax Juck
referred to anything east of the Hudson,

MORE AMATEUR RADIO WEEKS

Amateur Radio Week has been proclaimed in
Florida by its Governor for the past 12 years;
this year it's June 16 through 23. In Cleveland,
it was April 23-30, keeping step with the state of
Ohio, whose date coincides with the Dayton
Hamvention, Back east, the “whaling city,”
New Bedford, Mass., chose May 26 through
June 2 for its observance.

VISITORS MAY USE VOX

Another in a series of FCC interpretations of
its rules concerns the use of voice-operated
break-in by unlicensed visitors., Again, this ix not
a new rule, but it is worth an oecasional repeat.

“Hection ¥7.79 of the Rules provides that when
an wmmatenr station is used for telephony, the
station licensee may permit any person to trans-
mit by voice, provided, that during such trans-
missions eall signg are announced as preseribed
hy Section 97.87 of the rules and a duly licensed
amatenr operator maintains actual control over
the emissions, including turning the carrier on
and off for each transmission and signing the
station off after communication with each station
has been completed.

* 1t will be noted that while uanlicensed persons
may not maniprlate the controls of an amateur
transmitter, they may transmit by voice and
annoutice call signg, except for signing the station
off after communieation with esch station hus
been eompleted. The same limitations apply in
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the case where u telephone station uses voice
eontrolled operation (VOX).”

The (lommission ubviously equates “turning
the carrier off and on” with uction of a switch:
thus, the fact that the transmitter comes on
when the visitor talks does not make his use of
the transmitter illegal in itself. Note, however,
that the licensed operator must be in a position
to flip the switch in case of improper comments,

Elsewhere, the rules require the name of every
person who speaks over the mike directly or
otherwise to be entered in the log.

SHUT-INS WIN MAIL EXAMS

The Federal Communications Commission has
adopted new rules proposed in Docket 17959
which allow shut-ins to take Advanced and Extra
Cllass examinations under the supervision of a
volunteer, The League and one individual filed
in support of the Docket: there were no opposi-
tion comments. The new regulations, which
hecame effective June 17, are outlined below.

$97.28 Mail examinations for disabled applicants
for Amateur Extra and Advanced Class licenses.

(a) The Commission may permit the examination
for an Amateur Extra or Advanced Class license to
be administered by a volunteer examiner selected
by the applicant when it is shown by a Commission
supervised examination because of protracted dis-
ability.

(b) The volunteer exatniner for an Amateur Extra
or Advanced Class license examination shall be at
least 21 years of age wnd shall be the holder of a

class of amateur operator license equal to or higher
than the class of license for which the applicant is
heing examined. The written portion of the exami-
nation shall be obtained, supervised, and submitted
in accordance with the procedures set forth in
§97.29(b).

§97.20 Manner of conducting examinations.

(a) Except as provided by §97.28, the exami-
nation for Amateur Extra, Advanced and General
(!lasses of amateur operator licenses will be con~
ducted by an authorized Commission employee or
representative at locations and at times specified by
the Commission. Note: When the applicant is en-
titled to examination credit for the code test under
one of the provisions of §97.25, an application
may be submitted without regard to the 10 day
limitation. The examiner’s request should then state
that a code test was not administered for that
reason, The applicant should furnish details as to
the class, number, and expiration date of any Com-
merecial radiotelegraph license involved.

$97.35 Additional examination for holders
operator licenses obtained by mail.

(a) A licensee who holds an amateur license which
was obtained by a mail examination under the
supervision of a volunteer examiner may be required
to appear for a Commission supervised license
examination at a location designated by the Com-
mission. If the licensee fails to appear for this
examination when directed to do so or fails to pass
such examination, the operator license involved
shall be subject to cancellation. When a Novice,
Technician, or Conditionul Class license is cancelled
under this provision, a new license will not be
issued for the sume class operator license as that
en eelled.

of

Draft Canadian Amateur Frequency/Power Level Plan in
1800-2000 kHz. Band

A B & D B F [€] H
British Columbia
North of 54° N, Lat..........] 1 0 0 1 0 0 0 0
British Columbia
South of 54° N. Lat.......... 0 0 0 1] 1 0 0 1
Alberta........ooovievenna..f 1 0 0 1 1 4} 4] 1
Saskatchewan...............] 2 0 0 2 2 1 1 3
Manitoba. .............c0o0lf 3 1 1 2 2 L 1 3
Ontario
North of 50° N. Lat..... RN I 1 1 0 §] 0 1] 2
Ontario
South of 50° N, Lat.......... 3 2 1 0 0 0 0 1
Province of Quebec
North of 52° N. Lat.......... 1 0 0 1 1 4] 4] 1
Province of Quebec
South of 52° N. Lat.. ........ 3 1 0 0 0 0 0
New Brunswick .. .. ..........} 3 2 1 0 0 0 4] 0
NovaScotia. .. ... ovve v vnnsf 3 2 1 [¢] 0 3] i} 0
Prince Edward Island........ 3 2 1 0 1] 1] 1] 0
Newfoundland Is.............| 3 1 1 0 0 0 0 0
Labrador................... 2 0 i] 0 0 (1] 0
Yukon Territory ... ..........| 2 0 0 1 0 0 0 0
Distriet of MaeKengie. ... ....| 2 0 0 2 1 0 0 1
District of Keewatin. .., .. .. 1 0 0 4 L 1 3
District of Franklin . . 0 0§ 0 0 i1 0 0 1

Frequency Band

Watts

Pawer Level —-

A 1800 — 1825 kiiz. 1900 — 1925 ) — Operation not permitted.
B 1825 — 1850 " ¥oo1925 — 1950 7 1 25 night 100 day
C 1850 — 1875 7 G 1950 — 1975 7 2 50 " 200 0"
D 1875 — 1900 " H o 1976 — 2000 3-—100 " fo "7
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After three months “on the road,
Behind the Diamond returns to Newington
to talk about L. A. Morrow — much better
known as Pete, W1VG (but how Lorentz
gets abbreviated to Pete is beyond mel).
He came to League headquarters in 1947
a3 assistant advertising manager and
hecame manager four years later.

Pete started in ham radio in 1913 with a
spark coil and the call WI in Springfield,
Ohio. By 1916 he had the more-official
designator 8AOF, and after the First

Behind the Diamond

Number 6 of a Series

World War became 1VC at dmbndge,
Mass. He moved to Hartford in 1920 as
the first employee of the (.D. Tuska
Company, formed by the ARRL’s co-
tounder-secretarv—QST cdltOl‘ Clarence

at the left) emmmuﬁ
ham receiver. Aftgd
the calls XBZJ, &
and WIOVKEF 1
Road. Along
Navy commu
Pacific during
a lieutenant ¢
WIVG is no
the diamond; he
service as adver
but remains a cong
But he’ll have lots ¥ #— he remains an
avid tennis player DX chaser, and
likes contest operat mﬁﬂfon mostly on c.w.
te is also a contributor to the Hartford
Sunday Courani Magazine, with a weekly
eryplogram. In the latter vein, ZRXT RV
ARRL YHPY XR EUXU BRGGRJ
VGRB DZZ ZUDAHU BUBNUGT DCL
QST EDZT DX QF.

ur subjeet held

erging as

o the hq. staif.

BOSTON EXAMS ONLY THURSDAY
AND FRIDAY

The District FCC office at 1600 Custom
Tlouse, Boston, Mass., 02109, will henceforth
conduct exams for commercial and amatfeur
licenses only oun Thursdays and Fridays: no ap-
pointment is necessary. Applicants should appear
for examination between %:30 and 10:30 aA.ar,
and should apply for the highest class of operator
license for which they have prepared.

MINUTES OF THE 1968 ANNUAL
MEETING OF THE BOARD OF DIRECTORS
The American Radio Relay League, Inc.

May 3-4, 1968

1) Pursuant to due notice, the Board of Directors
of The American Radio Relay League, Inc., met
in annual session at the Shoveham AMotor Ilotel,
[Tartford, Connecticut, on May 3, 19658, The meet-
ing was called to order at 9:33 a.M., with President
Robert W. Denniston, WODX, in the Chair, and
the following directors preseut:

Roemer ). Best, W5QKF, West Guilf Division

Charles J. Bolvin, WALVV, Southeastern Division

Robert York Chapman, WI1QV, New England

Division

Vietor C. Clark, WAKFC, Roanoke Division

Charles G, Compton, WOBUO, Dakota Division

Gilbert L. Crossley, W3Y'A, Atlantic Division

IMarry J. Dannals, W2TUK, Hudson Division

Noel B. Eaton, VE3CJ, Canadian Division

Sumner H. Foster, WOGQ, Midwest Division

Z0

J. A. Gmelin, W6ZRJ, Pacitic Division

John R. Griggs, W6KW, Southwestern Division

Philip E. Haller, WOHPG, Central Division

Alban A. Michel, W8WC, Great Lakes Division

John H. Sampson, Jr., W70CX, Rocky Mountain

Division, (Vice Director, Acting)
Philip P. 8pencer, W5LDIH, Delta Division
Robert B, ‘Thurston, W7PGY, Northwestern
Division

Also in attendance, as members of the Board with-
out vote, were Wayland M. Groves, WENW, First
Vice President; and John Huntoon, WILVQ, Gen-
eral Manager. Also in attendance, ut the invitation
of the Board asg non-participating observers, were
Atlantic Division Vice Director Harry A. Me-
Conaghy, W3EPC; Central Division Vice Director
Bdmond A. Metzger, WOPRN; New England Di-
vision Vice Director Bigelow (ireen, W1EAE; and
Roanoke Division Vice Director L. Phil Wicker,
W4ACY. There were also present Treasurer David
. Houghton; Honorary Vice President I'rancis E.
Handy, W1BDI; General Counsel Robert M. Booth,
Jr., W3P8; Assistant General Manager Richard L.
Baldwin, WIIKE; Communications AMlanager
CGieorge Hlart, WINJIM; Senior Assistant Secretary
Perry F. Williams, W1UED; and Public Relations
Consultant Don Waters.

2) On motion of Mr. Chapmau, the agsembly
stood in a moment of gilent tribute to the late Duana
B, Cuartwright, WsUPB, former Great Lakes Divi-
sion Director.

3) On motion of Mr. Best, unanimously VOTED
that the Board adopts the agenda as distributed
by the Secretary.
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4) Un motion of Mr. Compton, unanimously
VOTED that the minutes of the 1467 Annual
Meeting of the Board of Directors are approved in
the form in which they were issued by the Secretary.

5} On motion of Mr. Chapman, unanimously
VOTED that the Annual Reports of the Officers to
the Board of Directors are accepted and the satne
placed on file.

6) Mr. Eaton, us Chairman, presented the report
of the Finance Committee; Mr. Dannals, as Chair-
man, presented the report of the Planning Con-
wittee; Mr. Best, as Chairman, read the report of
the Membership and Publications Committee;
Mr. Haller, as Acting Chairman, preseuted the
report of the Public Relations Committee; Mr.
(iroves, as Chairman, presented the report of the
Merit and Awards Clommittee; Mr. Denniston re-
ported on the Frequency Allocations Study Com-
wittee. During the course of the above, Associnte
Clounsel Arthur K. Meen, VE3RY, and Techuical
Director (ieorge CGrammer, WI1DF, entered the
meeting.

7) On motion of Mr. Thurston, unanimously
VOTED that the Annual Reports of the Directors
to the Board of Directors are accepted and the saine
placed on file.

8) At this point, supplementary oral reports
were offered by the Officers of the Leugue aud the
(teneral Counsel.

9} The Board was in recess from 10:43 a.m. until
3:35 p.m. for the purpose of informally discussing
the contents of the committee reports and other
matters not requiring formal action by the Board,
and for luncheon.

10) On motion of Mr. Chapman, unanimously
VOTED that the Board commend President Robert
W. Denniston, WODX, General Manager John
tluntoon, WILVQ, and League Consultant Phil
Rand, W1DBM, for their outstanding work with the
various governmental agencies resulting in obtaining
additional operating privileges in the 160-meter
hand.

11) On motion of Mr. Chapman, after discussion,
unanimously VOTED that the Planning Committee
study the feasihility of ARRL recommending limited
segments in amateur bands for select contest op-
erations.

12) On motion of Mr. Chapman, ufter extensive
discussion, unanimously VOTED that the League
sponsor achievement awards for tive-band DNCC
confirmed contacets, identified as S5B-DXCC: any
authorized mode of communication would be recog-
nized, and rules and regulations set forth for this
achievement would be promulgated by the Com-
munications Manager; only countacts made after
date of promulgation will be considered.

13) On wotion of Mr, Chapman, unanimously
VOTED that the Board authorizes and encourages
the Gieneral Manager to continue the etnployment
of professional public relations consulting services.

14) Moved, by Mr. Chapman, that the otfices of
second and third vice presidents of the League
he occupied by persons other than directors or vice
directors presently holding office. But after discus-
siun, with the consent of the second, the motion was
withdrawn.

15) On motion of Mr. Chapman, after discussion,
unanimously VOTED that ench director, at his own
discretion, is authorized to attend one Executive
(‘ommittee meeting each vear, with funding charge-~
able to authorized director division expenses.
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16) On wotion of Mr. Chapman, unsnimously
VOTED that a study under the direction of man-
ag:ment be wade that will provide the League
with guidance for best serving our government in
the event of total mobilization for war or national
emergency purposes, this study to consider the
ntilization of ARRL ewmployed personnel, building
und laboratory facilities, as appears suitable and
practical.

17} Moved by Mr. Thurston, that the (General
Counsel and General Manager contact the Post
Office Department as soon as possible, but no later
than December 31, 1965, concerning the feasibility
of establishing procedures for the handling of over-
seas shipment of QSL curds; if feasible, that neces-
sary steps be taken to establish the outgoing (JSL
Bureau as recommended in the Planning (fom-
mittee’s Report dated May 1, 1968, After extensive
discussion, on motion of Mr. Bolvin, VOTED to
wmend the motion by striking all after the words,
“if feasible,” and replacing with, ‘‘the (Geueral
Manager shall prepare a presentation on proposed
methods und costs, for consideration by the Hxecu-
tive Clommittee.”” The question being on the motion
as amended, the same was ADOPTED, 12 votes in
favor to 4 opposed.

1%) On motion of Mr. Gmelin, unanimously
VOTED that the General Manager institute o study
on the feasibility of establishing a dialogue with
manufacturers of solid state hi-fi equipment with the
view of establishing procedures for eliminating r.f.
interference to home audio equipment and sound
systems.

19) On motion of Mr. Gmelin, after discussion,
unanimously VOTED that the NMembership and
Publications Committee study the poassihility of
instituting a new Leagne publication in the area of
fan. and a.n. repeater equipment and techniques.

21N Moved by Mr. Gmelin, that the name of The
American Radio Relay lLeague be changed to the
*American Amateur Radio League,” to better
reflect the sctual composition of the organization.
But, after discussion, with the consent of the second,
the motion was withdrawn.

21) Moved, by Mr. (Gmelin, that the (General
Manager and General Counsel contact the Federal
Communications Commission with the suggestion
that the FCC provide for all data for the Novice
examination be placed in the form 610, thus elitninat-
ing the sepuarate volunteer examiner’'s letter now
required; but there was no second, so the motion
was lost.

22) Moved, by Br. Gmelin, that the Board of
Directors instruct the (Clommunications Manager
to rewrite Article 4 of the Rules and Regulations of
the Communications Department by adding the

OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

Fach year the officers of the l.eague
make comprehensive written reports to
the directors. The Board has made these
reports available to interested members,
in a volume which also includes reports
of the directors, The eost price is $1.00
per capy, postpaid. A copy of the finan-
cial statement only is available without
charge. Address the General Manager,
ARRL. Newington, Conn. 00111,
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following: **No person shall hold the office of Section
Communications Manager while at the same fime
holding the office of Director of the League.”” After
discussion, moved by JMr. Thurston, to awmend the
motion to exclude dual holding of National Traffic
System positions as well; but there was no second,
%0 the motion to amend was lost. After further dis-
cussion, on motion of Mr. Bolvin, VOTED, 14
votes in favor to 1 opposed, to strike the text and
substitute therefor the following: * that the Presi-
dent appoint a committee to study the current field
organization, both elective and administrative; the
committee shall recommmend to the Board such
changes in structure and qualifications as it finds
necessary.”’ Mr. Chapman requested to be reported
as voting opposed. The question then being on the
motion as amended, the same was unanimously
ADOPTED.

23) Moved, by Mr. Gmelin, that the General
Manager is instructed to institute a study to find
new ways of combatting malicious interference
problems found on the amateur bands. After ex-
tensive discussion, moved by Mr. Bolvin, to amend
the motion by striking the text and substituting
therefor the following: *that the Board recognizes
the serious developments relative to malicious inter-
ference and use of questionable language in our
umateur bands by a relatively small number of
amateurs. The Board favors a program to nssist
regulatory agencies aud the courts in bringing such
practices to a halt.”” After further discussion, on
motion of Mr. Chapman, unanimously VOTED that
the matter is laid on the table.

24) Moved, by Mr. Gmelin, that the office of
Secretary/General Manager and Editor of QST be
held by separate individuals, each responsible
directly to the Board of Directors, After extensive
discussion, the motion was rejected. Messrs. Gmelin,
Ciriges and Spencer requested to be recorded as
voting in favor,

25) Moved, by Mr. Gmelin that the Board of
Directors through the Communications Manager
establish rules and regulations concerning affiliated
radio networks as follows:

A double coup was pulled off by the Cleveland gang—
they secured proclamation of amateur radio week in
Cleveland by Mayor Carl B. Stokes, and got the mayor
on the mike from City Hall, sending a message to Council-
man Margaret McCaffery’s son. Left to right seated, the
councilman, the mayor, the operator WABQFK; standing,
WASBPQL, W8UDG, KBONA, K8LMF, W8SZH.
{Photo by WASPCT.)
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. In addition. to maintaining and encouraging u
National Traffic System, the League shall invite
other traffic and emergency networks to offiliate
with the ARRL und be so publicized.

2. A network may affiliate with the League if it

expresses the sympathy with and allegiance

to the aims and policies of the League in nc-
eordance with the regulations determined by the

Communications Manager, and which, upon in-

vestigation, is found to be worthy and qualified.

The network manuger or president of an affiliated

network may apply to the Communications Man-

ager for a supply of ARRL ARPSC Affiliated

Network certificates, which may be isstued by the

net manager or president to any qualified member

of the network.

4. The affiliation of any such network may be
terminated by the Communications Manager at
any time for any cause deemed prejudicial to the
best interests of the League, ur by the net officers,
if they so desire.

. The Communieations Manager shall be responsi-
hle for the general supervision of the ARPSC
affiliated networks and their welfare, and for the
relations existing between them and the League;
he shall keep records und conduct the necessary
correspondence with them to effect these relations.

After discussion, on motion of Mr. Dannals, unani-

mously VOTED to amend the motion to provide

that the matter is referred to the commmittee making

a study on the overall field organization. The ques-

tion then being on the motion as amended, the

same was unanimously ADOPTED.

26) The Board was in recess for dinner from 6:20
r.M. until 8:06 p.a.

27) On motjon of Mr. Clark, after discussion,
nnanimously VOTED that the Board of Directors
(1) establish trial Rules and Regulations Concerning
Advisory Committees, (2) that these conform in
principle to the guidelines set forth below, and (3)
that u Working Group be authorized to accomplish
any refinements deemed necessary to improve clarity
and cogency of the proposed guidelines, and to de-
velop, within the next ninety days, detailed supple-
mentary procedures to facilitate implementation
of such Advisory Committees, as these committees
may be voted into existence by the Board of Diree-
tors, suid Working Giroup to consist of three Board
members appointed by the President, with the Gen-
eral Manager serving as a fourth and ex-officio
member of the group, and, further, that not more
than two such advisory eommittees be established
for an experimental period of eighteen months.

&

=

RULES AND REGULATIONS (CONCERNING
ADVISORY COMMITTEES
‘The following rules and regulations provide for the

establishment of national advisory committees,
composed of cualified amateurs, to undertake

studies, review proposals, and to communicate
advice, recommendations and expertise from the
League’s membership to its management in various
specinlty areas of amateur radio:

1. The creation {or dissolution) of any Advisory
Committee shall be the determination of the
Board of Directors or Executive Committee at
a regular meeting,

2. 'The petition for establishment of an Advisory
Committee  shall outline the purpose of the
Clommittee, the proposed scope of its activities,
and the means by which the Committee pro-
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Foothills ARC president WASQIC and ARRL Pacific

Division director W6ZRJ present the February QST

Cover Piaque award to David M. Krupp for ‘'Attache

Case RTTY,” and congratulate WAGSNIL, right, for winning

the ""homebrew” equipment contest judged by W6ZRJ
and Mr. Krupp.

poses to communicate among its membership
for the purpose of discussion, debate, und to
reach a consensus ou matters under study.
This petition is to be presented to the Board by
the sponsoring Director.

3. The iuitial membership of the Advisory Com-
mittee shall be selected by the President of the
League, employing such consulting aswistance
as he may deem desirable to secure the services
of those best able to provide the expertise
sought.

4. Committee membership, for practical reasons,
should be limited to fewer than ten, and the
exact number and any geographical or other
proposed limitations on committee make-up
shall be outlined in the original petition for
ereation of the Committee.

5. A method shall be proposed by the petition for
selection of a Chairman, and his responsibilities
shall be outlined in detail.

6. A specified term of office shall be established for
Advisory Committee wembers, and a practical
method of selection of replacements outlined.
New members are to be recommended by the
committee and appointed by the President prior
to taking office.

7. Advisory Committee authority shall be limited

t0 the preparation of recommendations within

its specialty area, based upon consultation with
segments of the membership and upon Come-
mittee studies; these are to be presented to the

Staff and/or Board as appropriate to the situa-

tion.

One member of the Board of Directors shall be

designated by the President as a consultant and

ex-vificio member of the Advisory Committee,
acting as a1 point of contact between the Com-
mittee and the Board.

9. One member of the Headquarters Staff shall be
designated by the President as a coordinator and
ex-~officio member of the Advisory Committee, to
provide Staff assistance, where required to assure
viability of the Committee through adequate
communication of information pertinent to the

@O
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activities of the Committee, to initinte action

to replace members who rvesign, to secure the

resignation of those who become inactive, und
to assist in any way possible to improve Com-
mittee effectiveness in providing a link to the

‘membership und performing ax a sounding

hoard for management reference,

Headquarters Staff personnel, wherever approp-

riate, shall refer membership inquiries and

proposals to the Chairman of the cognizant

Advisory (Committee for consideration and

comment, routinely informing Advisory Clom-

mittee members of substantive matters im-

pinging upon the Committee's specialty area

and soliciting the Committee’s views, although
these need not be binding,

11. The identity and addresses of the Advisory
Committee members shall be routinely carried
by QST, to facilitate direct member contact.

28} On motion of Mr. Clark, after discussion,
unanimously VOTED (Mr. Katon abstaining) that
with reference to Docket 15928, Report and Order,
dated August 24, 1967, the Board instructs the (jen-
eral Manager to petition the FCC to modify the
awendment to Section 97.7 of the Commission’s
riles to hold in abeyance any action concerning the
frequency segments 50.0-50.1 MHz. and 50.0 to
50,25 M1lz., so that pending further study these
frequencies will continue to be available to amateurs
holding Technician Class and higher grade licenses.

29} On motion of Mr. Bolvin, after discussion,
unanimously VOTED that the Membership and
Publications Committee give early consideration
to a publication directed at the potential amateur in
the 12- to 16-vear age group.

30) On motion of Mr. Bolvin, after discussion,
unanimously VOTED that when more than one
QSL Bureau is established in a single call area, each
bureau is to be considered a separate entity for the
purposes of expense alloeations.

31) Moved, by Mr. Bolvin, that the President
assign to the appropriate committee a study directed
at eventual relocation of Novice licensees from 21
Me. to 28 Me.; subject to such relocation, the study
would also consider expansion of the 21-Mec. phone
sub-band. After discussion, on motion of Mr.
Dannals, unanimously VOTED to amend the
motion by striking the text and substituting there-
for the following: ‘' that the President assign a com-
mittee to study overall band utilization, particularly
addressing itself to the various modes of operator
preference in use; this study should continue over a
two-year period, ending early in 1970, and should

(Continued on page 76)

10

BOARD THANKS VOLUNTEER
A.R.R.L. OFFICIALS

In reviewing the work of the League
for the past year the ARRIL Board of
Directors again found that much of our
progress is due to the volunteer efforts
of elected and appoeinted officials in the
administrative and field organization of
vur association. By unanimous action
the Board has again expressed its sincere
thanks to the Viece-Directors, assistant
directors, SCMs, SECs and QSL Man-
agers — an action which we know all
amateurs will heartily endorse.
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Candid Tmpressions:

Portrait of a working Board. Here
New England Vice Director
Green (standing—upper left)
and Central Division Vice Di-
rector Metzger (standing—right)
act as tellers for election of
Executive Committee,

A Pictorial Report on the 1968 ARRL
Board Meeting

BY DON WATERS*

ut the 1968 Annual Meeiing of the Board of
Directors. Here, each year, the men who
represent a great membership organization as-
semble to make its policies and direct its affairs,
"This is the culmination of weeks and months of
correspoudence, on the air communications and
vlub visits by each Director and his field staff, of
year-round meetings of the Execntive Committee
and other working committees of the Board, and
of concentrated effort by the headquarters staff.
As spectators we can only listen and observe.
But there are no silent spectutors among the
sixteen Board members present. Each of these
men represents a lifetime of deep personal in-
volvement in amateur radio. Bach is here, not
for personal gain — the positions of Directors
and Officers of the League carry no pay -~ hut
#Public Relations Consultant, ARRL,

COME, il here with me as a silent spectator

After dinner sessions are standard af Board Meeting
often lasting into late hours. Here group listens to report
on public relations program.
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becanse each has won his position of leadership
by virtue of demonstrated ability, commitment
and service.

From morning to late at night, for three days,
the present and future of amateur radio are dis-
cussed, argued, explored: constituent views and
regional problems are expounded: and months
of field work and committee activity come into
focus.

There is » feeling of common purpose here, but
differences of opinion are frequent and sometimes
sharp. Proposals reflecting much thought and
effort are made: sume get short shrift, but all
are heard. Clompromises are made; good ideas
are explored, hammered info practical form, and
becue formal Board actions.

This is representation really at work, the
democratic process at its most visible, This i
an ARRL Board meeting. [

Concentration and attention are mirrored in faces of

(from left} Pacific Division Director Gmelin, Southwestern

Division Director Griggs, First Vice President Groves
and Midwest Division Director Foster.
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Ballots are collected following o vote, while Dakota
Division Director Compton (standing—right rear} raises

o new point. “Silent Spectators” at Board Meeting invited guest
table include Communications Manager Hart, Public
Relations Consultant Waters, Roanoke Division Vice
Director Wicker and Central Division Vice
Director Metzger,

Treasurer Houghton (center—arm outstretched) discusses
League finances as Finance Committee members Compton
(left} and Eaton listen attentively.

President Denniston, here in a thoughtful mood, is effec-
tive meeting chairman and occasional umpire,

e A L% ) oo L V.
Roancke Division Director Clark presents a Planning
Commiftee recommendation as Board

colleagues follow the texf,

. : 2 After many hours of informal and formal sessions, Board
Canadian Director Eaton {left) and New England Director members may have lost some of their energy
Chapman give thoughtful consideration to a proposal. but none of their concentration,
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RULES FOR LIFE MEMBERSHIP

1. The Board of Directors has established
n provision for Life Membership in
The American Radio Relay League,
Ine., effective August 1, 1967,

2, Life Membership is granted only by
the Executive (lommittee, upon proper
application from a kull {U. 8. or
Cunadian 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 R quarterly in-
stalments, $16.25 each. In such instance
he will be provided an interim two-year
Full Membership cevtificate.  Upon
ecompletion  of the payments, Life
Membership will be granted.

5. Life Memberships are non-transferable,
and dues payments are non-refundable.
In the event an applicant is unable to
eomplete payments on the instalmeut
plan, he will be given a term of mem-
hership, at the annual dues rate, com-
mensurate with payments received.

6. Other licensed amateurs in the same

family, and at the sume 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 speciul rate.

Application forms are available npon

request from the Secretary, ARRI,

Newington, Conn. 06111.

o

{Continued from page 73)
consider the effects of the new regulations as they
become effective.” The question then being on the
motion as amended, the same was unanimously
ADOPTED.

32y Moved, bv Mr. Bolvin, that the Board
authorize travel expenses for vice directors to attend
one official Board meeting during his term of office;
it is the intent of the Board that the vice director
utilize the authorized expenses to attend the first
official Board Meeting after his election but such
authorization shall not be limited to a specific meet-
ing. After discussion, on a roll-call vote, the motion
was rejected, 6 votes in favor to 8 opposed. Those
directors voting in favor were Messrs. Best, Bolvin,
I)annals, Griggs, Haller and Sampson; those voting
opposed were Messrs. Chapman, Compton, Crossley,
Iaton, C(ymelin, ALichel, Spencer, and Thurston:
Messrs., Clark and Foster abstained.

33) Moved, by Mr. Bolvin, that nets which are
effectively clubs, with ““on the air meetings,’”” may
affiliate with the League under the existing rules
for affiliated societies. But, after discussion, the
motion was rejected.

34) On motion of Mr. Griggs, after discussion,
unauimously VOTED that the General Manager is
instructed to authorize a change in DNXCC require-
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ments for additional country eredits by permitting
DXCC members having 300 countries or more to
send in Q8L cards in additional inerements of 5.

35) On motion of Mr. Griges, after discussion,
unanimously VOTED (Mr. Eaton abstaining) that
the (General Manager and (feneral Counsel are
hereby instructed to confer with the Federal Com-
munications Commission relative to its adoption
of a policy in condueting amateur license examina-
tiong that will permit an applieant to receive credit
for passing the code test for (Feneral Class or higher
whether or not the applicant also passes the written
test taken at the same time, and to permit the appli-
cant to return within 100) days for reexamination on
the written test.

36) Moved, by Mr. Griggs, that the (ieneral
Manager is hereby instructed to authorize a change
in the ARRL DXCC contest rules to allow scoring
and separate listing of single operator, single band
operation. But, after discussion, the motion was
rejected, 6 votes in favor to 10 opposed. Messrs.
Ciriggs und Thurston requested to be reported as
voting in favor.

37) Moved, by Mr. Ciriggs, that the (ieneral
Manager is hereby instructed to permit the sale of
League publications at a discount to Section Com-
munications Managers and to limit such sales to
one copy each year of each publication desired.
After discussion, on motion of Mr. Clark, unani-
mously VOTED to amend the motion by striking
the text and providing that the General Manager
shall forward a free copy of the latest edition of the
ARRL Handbook to each Section Communications
Manager upon election. The question then being on
the motion as amended, the same was unanimously
ADOPTED.

28) Moved, by Mr. Griggs, that creation of an
advisory committee for DX be approved in ac-
ecordance with the Rules and Regulations concerning
Advisory Committees, with any additional data re-
quired for compliance with the rules. as published,
to be furnished by the sponsor and approved by the
lixecutive Committee prior to implementation of
the committee. But, after extensive discussion, on
motion of Mr. Chapman, the matter was laid on the
table. Mr. Griggs requested to be recorded as op-
posed to tabling.

A9 On motion of BMr, Griges, after discussion,
unanimously VOTED that creation of an advisory
committee for VHF Repeater operation he approved
in accordance with the Rules and Regulations con-
cerning Advisory Committees, with anv additional
data required for compliance with the rules, au
published, to be furnished by the sponsor and ap-
proved by the Executive (fommittee prior to imple-
mentation of the committee,

40} On motion of Mr. Best, unanimously VOTED
that the Board expresses its sincere thanks and
appreciation for the untiring work and devotion to
the League and to amateur radio by the vice direc-
tors, assistant directors, SCMs, SECs, QSL JMan-
agers and all the members of the League, and it is
the sense of the Board that their contribution to
amateur radio has done much to e¢nhance amateur
radio in the field of public service, convenience and
necessity.

41) OUnmotion of Mr. Best, unanimously VOTED
that the League expand its program of assistance
to amateur organizations overseas, with particular
emphasis on local *‘¢lub-to-club’ Haison, in order
to continue the development of the growth and
»trength of amateur radio throughout the world.
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Now Was Now Waus
WIDB  Wi1CJo K1AQ WBACIT,
WIES WALASM K4AT WiDIY
WIFE WiALJ KACR WiDYX
WIFJ WIIFR KADC W4SZT
WIHF W13J7Z KRS W1ORB
W2AC W2MSQ WiHO  WA2MMN*
WIBK W2LNP WiLR WALPW
W2BU WasHZ Wwi0Q W4ROK
\F2DD  W2VZV WIOR WiBYR
K2bX wavez WiUB WiZYS
W2HE WB2GPE WAWN  W2EDE
W20K W2AL WiWS  WHOHA
W2PK W2ZHI WiYF W4HAV
W2QL K2DTZ WikU WsDQV
W3EL W3BOM W5FA W5SRIH
W3NL K3VAB WHGR WALGG
W3NK  W3RMI \WW5HB W5QPI
W3NW  W3RBE W5HEF KSIIX
K4AC WAYJT W5EKX  WSLNK

WHO THE DEVIL IS WHO?

Fourth in a Series of Call Conversion Charts

Here are additional ealls of amateurs tuking advantage of new rules which allow Extra
(lass licensees licensed 25 years ago or longer to nequire two-letter calls. If you should be
listed here, let. us know by post eard right away.

# Clorrection from Aprillist. ** From May list, where W6I'D was listed in error as W6QWG.

Now Was Now Was
K6.A0 WEVVR WROH KRINA
KABA WaFHT WRDZ WBFGX
K6BB W6BBE WREC WEWNT
W6BL WaESKJ WAED W8BJID
W6CB WEUHM WREN W8ZVC
K6CW  WHELED WBEX  WSLOF
K6DM W6LHZ WBF(! W8URD
K6DR W6EOU W9/ ‘WIDPI
W6DO  K6PIT WORE WaJKC
K6DY WOZWK wooT WEEUT
K6EL W6AHC woov KIKND
WaFp WeQWG* WIDC  W9SGB
WaJO WeUYM WIDE  WIMFW
WENM  W2NOJ WEBN WaQKC
W6RJ W6BNK WaGe  W5PHB
WHWH  W6EEBT WoG WO0ZN
W7IR W7PG WOGY  WONLH
W7IV K7HON WoH1 WyDHC
WSBP W8BSBQ WoHQ  WEPBU

42) The Board was in recess from 9:52 until
10:00 p.M.

43) On motion of Mr. Best, the following resolu-
tion was unanimously ADOPTED:

WHEREAS, one of the many objectives of the
Federal Clommunications Commission and the
American Radio Relay League is to attract young
men and women to amateur radio and the technical
studies which pursue therefrom, and, WHEREAS,
the cost of administrating the amateur radio service,
including giving and conducting operator license
examinations is borne by the applicants and the
wmateurs, and, WHEREAS, the young men and
women whom the Commission and the League are
desirous of attracting to amateur radio are usually
attending school except on Saturdays, Sundays
and holidays, and, WHEREAS, many others de-
sirous of undertaking examinations for original or
higher licenses in the amateur radio service are
employed on week days except on Saturdays,
Sundays and holidays, NOW, THEREFORE BE
IT RESOLVED that the League request the
Kederal Communications Commission to hold ex-
aminations for application to the amateur radio
service from time to time on Saturdays.

44) Moved, by Mr. Best, that with no crificism
of the Executive Committee's negative report on
Minute 63, 1967 Board meeting (Directors’ Letter
1291), to allow Technicians to operate in the Novice
bands, power limitations and rules as applied to
Novices to be the same as contained in the Rules
and regulations of the FCC, a survey be made as to
the opinion of League members, especially Novices
and Technicians, whether this would be helpful in
their advancement to a higher class license as
recommended in the League’s advocation of incen-
tive license. After discussion, moved by Mr. Dan-
nals, to amend the motion by striking the text
and substituting therefor the following: **The
League requests the Federal Communications Com-
mission to amend Section 97.0(f) of the amateur
regulations to permit an opportunity to obtain a
Novice license by present holders of the Technician
Class license as well as by presently-unlicensed
former holders of any class of amateur radio license.”
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After further discussion, on motion of Mr. Bolvin,
VOTED, @ votes in favor to 4 opposed, to further
amend the motion by adding the restriction that
former license holders shall be limited to a waiting
period of not less than two years; Mr. Thurston
recquested to be recorded as voting opposed, and
Messrs. Chapman and Eaton as abstaining. The
question then being on Mr. Dannals motion as
amended, the same was ADOPTED, 12 votes in
favor to 2 opposed. Moved, by Mr. Crossley, to
further amend the motion to provide that a Novice
license can be obtained not more than two times.
After further discussion, on motion of Mr. Gmelin,
unanimously VOTED that the matter is luid on the
table.

45) On motion of Mr. Haller, after discussion,
unanimously VOTED that the General Manager
is authorized to negotiate with David Bell Produc-
tions to produce a color film on amateur radio
slunted to interest young people in the hobby.

46) On motion of Mr. Haller, the following reso-
Iution was unanimously ADOPTED

WHEREAS, L. A. Morrow, WIVQ&, has served
the American Radio Relay League faithfully and
well as Advertising Manager for 21 years, and,
WHEREAS, he has been throughout that time an
example of utmost devotion to duty and thereby
has contributed to the growth and stature of the
League and amateur radio, and, WHEREAS, he
retires from the League’s active statf on May 3,
1068, NOW THEREFORE, BE IT RESOLVED
that the Board of Directors of the American Radio
Relay League in Annual Meeting assembled (o
hereby express to I.. A. Morrow, W1VGQG, their deep
appreciation for his long and diligent service to the
League and amateur radio.

47} On motion of Mr. Spencer, after discussion,
unanimously VOTED that the 1969 Annual Meet-
ing of the ARRL Board of Directors will be held in
the City of New Orleans.

48) On motion of Mr. Spencer, ufter discussion,
unanimousty VOTED that in order to give proper
recognition for the outstunding contributions of
deserving individuals, a certificate of merit be added
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28 and 80 Year Pins

The Board of Directors voted to
establish 25 and 50 year pins for those
who have been continuonsly members of
the League for those lengths of time.

If you qualify for either mark, please
send a postcard to Hq. with your com-
plete name, call and address (the one
you use for QST, please} complete with
2ip code, so we may start on a mailing
list. Pins will not be available for sev-
eral weeks, but we’ll handle requests
on a "first come, first served” basis,
so let’s bave your request promptly.

to the list of certificates now available to Section
Communications Managers and Directors for jssu-

ance within their respective sections and/or
divisions.

49) Moved, by Mr. Spencer, that the Planning
Clommittee study the feuxibility of an allocation
for Technicians on the 10-meter buud from 29.5 to
29,7 Me., phone and/or e.w. But, after discussion,
the motion was rejected, 3 votes in favor to 12
opposed. Messrs. (iriggs and Spencer requested to
be recorded as voting in favor, and Mr, Eaton as
abstaining.

50) Moved, by Mr. Michel, that in the belief
that the Grandfather's Clause of 1952, whereby
amateurs who were licensed in 1917 or prior thereto
were granted the Extra Class license without ex-
amination, is now outdated and unjust, that ARRL
propose to the Federal Communications Commission
through accepted channels that the 1952 clause be
updated and changed from a time span of 35 years
from the date that the amateur received his first
amateur license. But, after discussion, the motion
was rejected (Mr. Eaton abstaining).

51) On motion of Mr. Dannpals, unanimously
VOTED that the Board commends the members
of the Intruder Watch for their fine effort, and the
Assistant (General Manager for his management
control of this valuable program; it is recommended
that the activities and results of actions initiated
hy this dedicated group of amateurs be reported
periodically in our official journal QST

52) On motion of Mr. Dannals, unanimously
VOTED that the creation of an Advisory Committee
for Contests is approved in accordance with the
Rules and Regulations concerning Advisory Com-
mittees, with any additional data required for com-~
pliance with the rules as published to be furnished
by the sponsor and approved by the Executive
Committee prior to itmplementation of the Com-
mittee.

53) On motion of Mr. Crossley, unanimously
VOTED that the General Manager is hereby
authorized to reimburse the division directors for
actual expenses incurred by them during the year
1968, in the proper administration of ARRL affairs
in their respective divisions, up to amounts as
follows:

Canadian Division Director................$1500
Atlantie Division Director. . ................2400

Clentral Division Director. ... ..............2400
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Dakota Division Director. ... ...............800
Delta Division Director. ... ................2100
Great Lakes Division Director..............2100
Hudson Division Director..................2200
Midwest Division Director.................1500
New England Division Director............. 2400
Northwestern Division Director.............2200
Pacific Division Director. ... ...............3000
Roanoke Division Director. ................1500
Rocky Mountain Division Director..........1600
Southeastern Division Director.. .. ..........2000
Southwestern Division Director. ... .........2800
West Gulf Divixion Director. . .. .. .. .. 2400

54) On motion of Mr. Chapman, unanimously
VOTED that to continue the Board's policy of
reimbursing Section Communications Managers and
QSL Managers of the League for certain travel in
furthering ARRL organizational activities, the
Gieneral Manager is hereby authorized to pay during
the year 1968 a total amount not to exceed $12,500
under terms prescribed by the (Communications
Manager for SCMs, and the General Manager for
QSL Managers, following the general pattern estab-
lished by the Board.

53) On motion of Mr. Thurston, unanimously
VOTED that, to continue the Board's policy of
reimbursing Section Bimergency Coordinators for
certain travel in furthering ARRL organizational
activities, the General Manager is hereby authorized
to pay during the year 1068 a total amount not to
exceed $9,500 under terms prescribed by the Com-
munijcations Manager following the general pattern
established by the Board.

56) On motion of Mr. Griggs, unanimously
VOTED that to continue the Board's policy of
reimbursing National Traffic System officials above
the section level for certain approved travel in
turthering ARRL organizational activities, the Gen-
eral Manager is hereby authorized to pay during
the year 1968 a total amount not to exceed $6,000
under terms prescribed by the Communications
Manager following the general pattern established
by the Board.

57) On motion of Mr, Best, unanimously VOTED
that the General Manager is hereby authorized to
pay during the period January 1, 1969, and the
1969 Meeting of the Board, expenses against usual
authorizations for adminpistrative and committee
operations in no greater amounts than 1968 au-
thorized amounts.

58) On motion of Mr. SBpencer, VOTED, 11
votes in favor to 4 opposed, that the Board recesses
at 11:22 p.M. The Board reconvened at 9:10 A.M. on
May 4, with all directors and other persons herein
hefore mentioned in attendance except DMessrs.
Grammer, McConaghy, and Waters.

59) On motion of Mr. Bolvin, after discussion,
unanimously VOTED that the League provide an
award for members who have held unbroken League
membership for 25 years, consisting of a Iapel pin
with the figures *25" in a small attached block
below the diamond. During the course of the above,
Secretary Huntoon departed from the meeting and
Mr. Baldwin assumed the duties of recording the
proceedings.

60) Moved, by Mr. Bolvin that since, in ac-
cordance with the direction of the Board at the May,
1967 meeting, the Merit and Awards Committee has
considered the various forms for an award to recog-
nize amateurs licensed 50 or more years ago and
recornmends the following form in award require-~
ments, the 50-year award =hall consist of an appro-
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priate League lapel pin which shall include figures
and words, 50 Year Amateur.”” The qualification
requirements shall be as follows: (1) The applicant
wust have been licensed as an amateur operator a
minimum of 50 years prior to the date of application,
(2) At the time of application the applicant must
hold a valid and current amateur license of any
grade as issued by his Government, (3) At the time
of application the applicant must be a member of
the League, (4) The burden of proof of eligibility
will be the responsibility of the applicant; however,
these items will be accepted as sufficient proof: (a)
U.8. or Canadian certificate of amateur status (b)
Foreign government certificates clearly indicating
amateur or equivalent status. After discussion,
moved by Mr. Gmelin, to amend the motion to
provide that the applicant must have been a League
member for five years prior to application; but
there was no second, so the motion to amend was
Jost. After further discussion, moved, by Mr. Spencer,
t0 amend the motion to provide that recognition shall
he for 50 years of ARRL membership, in lieu of
50 years of amateur license; on a roll-call vote, the
motion to amend was ADOPTED, 12 votes in
favor to 4 opposed. Those voting in favor were
Messrs. Best, Chapman, Clark, Compton, Crossley,
and Thurston; those voting opposed were Messrs.
Bolvin, Foster, Gmelin and Michel. The question
then being on the motion as amended, on a roli-call
vote, every director voted in the affirmative so the
motion was unanimously ADOPTED.

61) On motion of Mr. HKaton, unanimously
VOTED, at 10:10 A.M. that the Board does now
resolve itself into a (CCommittee of the Whole for
ronsideration of the (Generul Manager's sulary. By
request, members of the Headquarters staff de-
parted from the meeting. ‘The Committce arose ut
11:10 A.M., and stafl members returned to the meet-
ing. On motion of Mr. Katon, unanimously VOTED
that the Board adopts the report of the Committee
of the Whole. At this point, Secretary Huntoon
resumed the recording of the proceedings.

$2) On motion of Mr. Thurston, unanimously
VOTED that the Board take up items 12 and 11 of
the Agenda, concerning election of officers and
members of the Executive Committee. 'The Presi-
dent appointed Messrs. Green, Metzger and Wicker
as Tellers.
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The Candlewood Amateur Radio Club of Danbury, Conn,

recently held an open house at the Danbury airport. A

crowd examines typical ham gear in the left photo, while

{above) WATAWX uses himself as camera subject during
an amateur TV demonstration. (Photos by K10QJ).

63) The Chair announced the opening of nomi-
nations for the office of President. Mr. Thurston
nominated Mr. Denniston. On motion of Mr.,
Chapman, unanimously VOTED that the nomi-
nations are closed and that the Secretary cast one
ballot naming Robert W. Denniston, WODX, as
President of the League for the ensuing term
{Applause).

64) The Chair announced the opening of nomi-
nations for the office of Kirst Vice President. Mr.
Clompton nominated Mr. Groves. ()n motion of
Mr. Spencer, unanimously VOTED that the nomi-
nations are closed and that the Secretary cast one
ballot naming Wayland M. Groves, W5NW, as
First Vice President of the League for the ensuing
term (Applause).

65) The Chair announced the opening of nomi-
nations for an additional Vice President. Mr. Chap-
man nominated Mr. Best. Mr. Haller nominated
Mr. Crossley. Mr. Clark nominated Mr. P. Lanier
Anderson, Jr. Mr. Dannals nominated My,
Compton. Mr. Spencer nominated Mr. Carl Y.
Smith. On motion of Mr. Gmelin, unanimously
VOTED that the nominations are closed. The
Tellers announced the result of the balloting as
follows:

Mr.Best. ... ..o i T
Mr.Crossley..........cviiviiveenernnnenaa.t
Mr.Anderson.. ... ..coiiiiiiiieinsennnna .8
Mr. Comptom. ..o ovvvneiieiei v e sees 3
Mr. Smith........... . .2

Whereupon Roemer . Best, W5QKF, was de-
clared elected as a Vice President of the League for
the ensuing term (Applause).

66) The Chair announced the opening of nomi.
nations for an additional Vice President. Mr. Clark
nominated Mr. P. L. Anderson, Jr. Mr. Haller
nowinated Mr. Crossley. Mr. Dannals nominated
Mr. Compton. Mr. Spencer nominated Mr. Smith.
On motion of Mr. Foster, unanimously VOTED
that the nominations are closed. The Tellers an-
nounced the result of the balloting as follows:

Mr. P. I, Anderson, Jr. . ..o eevi v e e ve i s . T
Mr.Crossley. .ot i ittt ee e 8
Mr.Compton. . ..verne v it rieansserenna2
JS 3 4 £ 4

Whereupon P. Lanier Anderson, Jr., W4MWH,
was declared elected as a Vice President for the
ensuing term (Applause).

67) The Chair announced the opening of nomi-
nutions for Honorary Vice President. Mr. Chapman
nominated Mr. Handy. On motion of Mr. Thurston,
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unanimously VOTED that the nominations are
vlosed and that the Secretary cast one hallot electing
Francis E. Handy, W1BDI, as Honorary Vice Presi-
dent of the League for the ensuing term (Applause).

68) The Chair announced the opening of nomi-
nations for Secretary. Mr. Compton nominated Mr.
Huntoon. On motion of Mr. Bolvin, unanimously
VQTED that the nominations are closed. On motion
of Mr. Chapman, unanimously VOTED that newly-
elected Viee President Dr. Best cast one ballot
electing John Huntoon, WI1LVQ, as Secretary of
the League for the ensuing term (Applause).

69) The Chair announced the opening of nomi-
nations for the office of Treasurer. Mr. HEaton
nominated Mr. Houghton. On motion of Mr.
8pencer, unanimously VOTED that the nominations
are closed and that the Secretary cast one ballot
electing David H. Houghton as Treasurer of the
League for the ensuing term. On motion of Mr.
Best, the Board unanimously expressed to Mr.
Houghton deep appreciation for his 28 years of
devoted service as Treasurer, (Applause).

70) The Chair announced the opening of nomi-
nations for director members of the Executive
Committee. Mr.. Chapman nominated Mr. Dannals.
Mr. Thurston nominated Mr. Smith. Mr. Best
nominated Mr. Compton. Mr. Haller nominated
Mr. Crossley. Mr. Dannals nominated Mr. Eaton.
On motion of Mr. Chapman, unanimously VOTED
that the nominations are closed. The Tellers an-
nounced the results of the balloting as follows:

Mr.Dannals.. .........cceeiiii i ... 14
Mr.Smith .. ......... ... ... .10
Mr. Compton. .. ... it i e s 14
Mr, Crossley .. oo e e e i e e D
Mr. Eaton.. .. ... .15

Whereupon Harry J. Dannals, W2TUK, Carl L.
S$mith, WeBWJ, Charles G. Compton, WOBUO,
and Noel B. Eaton, VE3CJ, were declared elected
as members of the Executive Committee for the
ensuing term (Applause).

71) On motion of Mr. Haller, unanimously
VOTED that the Board extends its appreciation
to the Field Engineering Bureau and the Amateur
& Citizens Radio Division of the Federal Com-
munications Commission, and to the Telecommuni-
eations Division of the Department of Transport,
for their continuing assistance and cooperation in
administering affairs of the amateur body during
the past year.

72) On motion of Mr. Haller, unanimously
VOTED that the Board expresses its deepest ap-
preciation to the several Vice Directors present for
their demonstration of interest in League affairs
hw their attendance at this meeting, since Vice
Directors incur the expense of attendance out of
their own pockets and are to be commended for
their interest in the American Radio Relay League
and actions of the Board, their attendance and
interest as well as their devotion to the League
going beyond the call of duty.

73) On motion of Mr. Michel, unanimously
VOQTED that, to avoid conflicts between hamfests,
conventions and similar events, the headquarters
establish on a trial basis a register of such events
for the next two years and publicize its existence in
QST.

T4) At this point the General Counsel rendered
an extensive report on the lawsuit initiated in the
Federal District Court of San Francisco by Dr.
Donald A. .Miller, WOWNYV, against the League
and its General Manager.
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75) At this point, in view of his election as a
Vice President, Dr. Best submitted his resignation
as Director from the West (Gulf Division, effective
as of the conclusion of the meeting, and expressed
his appreciation for the honor bestowed upon him
as a vice president.

76) The Board was in recess for luncheon from
1:08 to 1:15 p.m

77) Moved, by Mr. Dannals, that the League
request the Federal Communications (Coramission
to amend Part 97 of the amateur regulations to
enable former Novices, currently-licensed Techni-
cian Class amateurs, and Novices now holding a
ane-year Novice license, to apply for one additional
Novice license having a term of two years. After
discussion, moved by Mr. (Gmelin, to amend the
motion by deleting reference to Technician (llass
amateurs; but the motion to amend was rejected.
The question then being on the uriginal motion, the
same was unaunimously ADOPTED (Mr. Eaton
abstaining).

78) On motion of Mr. Chapman, the following
resolution was unanimously ADOPTED:

WHEREAS, on December 21, 1967, Edgar 1.
Colling completed 25 years continuous service to
the Amnierican Radio Kelay League, be it RE-
SOLVED, that the Board of Directors, meeting
in s Hartford, Connecticut, on May 4, 1968, in
recognition of Edgar D. Colling’ uatiring effort in
behalf of the League, does hereby express its deep
appreciation of his loyalty, fidelity and intelligent
devotion to the best interests of amateur radio.

79) On motion of Ar. Chapman, unanimously
VOTED that the President direct that appropriate
steps be faken to enable benevolent-minded people
to establish memorial funds by the contribution of
money or property, by will or otherwise, to the
League for the advancemeunt of interests of amateur
radio.

S0) On motion of Mr. Chapman, unanimously
VOTED that funding not to exceed $200 be au-
thorized as administrative expenses for the Advisory
Clommittees.

81) On motion of Mr. Gmelin, VOTED to take
from the table his earlier motion and pending
amendments concerning malicious interference on
the amateur bands. After exteusive discussion, with
the consent of their respective seconds, Mr. Bolvin
withdrew his motion to amend, and Mr. (3melin
withdrew his original motion. Whereupon, on further
motion of Mr. Gmelin, unanimously VOTED that
the Board express its concern ouver a number of
recent instances of malicious interference and im-
proper language on the amateur bands and com-
mends the Federal (lommunications Commission
and other government agencies on their efforts to
take corrective action. During the course of the
above, Messrs. laller and Metzger, under the
necessity of returning to their homes, departed from
the meeting, and the Board was in recess from 2:10
to 2:20 p.m.

%2) On motion of Mr. Cimelin, unanimously
VOTED (Mr. Eaton abstaining) that the (ieneral
Manager study ways of simplifying the mail ex-
amination procedures. At this point, Mr. Koster,
under the necessity of returning to his home, de-
parted from the meeting.

83) On motion of Mr. Bolvin, unanimously
VOTED (Mr. Eaton abstaining) that the (ieneral
Counsel explore the possibility of revision of the

{Clontinued on page 136)

QST for




LA.R.

—

INTERNATIONAL

NEW THIRD-PARTY TRAFFIC
AUTHORIZATIONS

United States amateur stations and amateur
stations of United States forces personnel in
West Berlin may now exchange third-party
communications. Eligible West. Berlin stations
may be identified by call signs such as DL4Q-
and DL5Q. Third-party communication with
amateur stations in other parts of Germany is
not.authorized.

U.8. amateur stations operating portable from
a U.S. base in Barbados, under FCC call signs,
are authorized to handle third-party traffic
with other FCC licensees and with countries
having third-party agreements with the T.8.
Such traffic may not be handled with Barbados
licensed stations using the prefix 8P.

KG68I WILL BECOME KAl

Japan will soon have a new call district, KA1,
necessitated by the reversion of the Bonin,
Voleano and Marcus Island groups to Japaulese
sovereignty. Upon ratification of the reversion
agreement by the Japanese Diet and signing
by President Johnson, all amateur operation
will cease and U.S. call area KG6I will no longer
be authorized in those island groups.

Amateurs on Iwo Jima (Voleano Island group)
and Marcus Island plan to continue operation
by obtaining AMRS (Auxiliary Military Radio
Service) authorizations from the (Commander,
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U.8. Forces, Japan. Under terms of the U.S.
~ Japan Telecommunications -~ Electronics
Agreement, these stations will operate within
the sume baud and power limitations as do the
KA2-KA7 stations at the present time. (Info via
J. P. Hogue, Major, USA, Chief, Frequency
Allocation Branch, Hq., U.S. Forces, Japan.)

PK REMAINS SILENT

A recent report from Indonesia indicates that
hopes for the lifting of the amateur radio ban
have fallen. Several PK7 and PKS8 stations are
operating under license of the Central Juva
Police; however, political problems still inhibit
the determination of a national licensing policy.

EI COURTESY LICENSES

The Irish Radio Transmitters’ Society reports
that amateurs may oblain visitor licenses for
vperation in Ireland. Call signs will have BI2-Y
prefixes and VAA-VZZ suffixes. Amateurs seek-
ing EI visitor licenses should write IRTS, B. R.
Fogerty, EI6X, Secretary, 9 Wellington St.,
Dun Laoire,

NRRL CHANGES ADDRESS

The new address for the Norwegian Radio
Relay League is P. O. Box 21, Refstad, Oslo 5,
Norway. All correspondence should now be
directed to this address,

Here are members of
the Southern California
and Mexico Amateur
Radio Mobile Group
and the Mayors of the
sister cities Navajoa,
Sonora, Mexico, and
Santa Fe Springs, Cali-
fornia. From left are
WOZOM; K6IPG; Ar.
chie Beason, Mayor of
Santa  Fe  Springs;
W6UPB; XE2IL, Mayor
of Navajoa; WEEIF;
WB6PJU; WEDEY; and,
W60ZD. (photo by
W6YOL.)
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U.S. —GUYANA RECIPROCITY

The United States and Guyana have entered
a reciprocal opersting agreement which was
signed and became effective May 13, 1968, The
U. 8. now has 34 such agreements: a full tabu-
lation appears helow.

DX OPERATING NOTES
Reciprocal Operating

(Bold face indicates changes since last list.)

United States Reciprocal Operating Agres-
ments currently exist only with: Argenrina,
Australia, Austrin, Belgium, Bolivia, Cun-
ada, Chile, Colombia, Costa Rica, Dominican
Republic, Becuador, El Sualvador, Kinlund,
ifrance, Germany, Guyana, Honduras, In-
dia, Israel, Kuwait, Luxembourg, Nether-
lands, New Zealand, Nicaragua, Norway,
Panama, Paraguay, Peru, Portugal, Sierra
Leone, Switzerland, Trinidad and Tobago,
UInited Kingdom and Venezuela. Several
vther foreign countries grant FCC licensees
amateur radio operating privileges on a cour-
tesy basis; write headquarters for details.

Clanada has reciproecity with: Bermuda,
France, Germany, Israel, Luxembourg, the
Netherlands, Senegal, Switzerland, United
Kingdom and U.S.

Third-Party Resfrictions

Messages and other communications—
and then only if not important enough to
justify use of the regular international com-
munications facilities — may be handled by
1.8, radio amatceurs on behalf of third parties
ondy with amuteurs in the following countries:
Argentina, Barbados (only U.S. stations/-
8P) Bolivia, Brazil, Canada, Chile, (lolom-
bia, Costa Riea, Dominican Republie,
Eeuador, El Salvador, Germany (DL40O-
and DL5Q-stations only) Greenland (XP
calls only), Haiti, Honduras, Lsrael, Liberia,
Mexico, WNicaragua, Panama, Paraguay,
Peru, Uruguay and Venezuela, Permissible
prefixes: CE CM CO CP CX DL4Q- DL5Q-
kL HC HH HI HK HP HR LU 0OA PY
TI VE VO W or K/8P XE XP YN 13
YV ZP 4X and 4Z. Canadian hams may
handle these sume type third-party messages
with amateurs in Bolivia, Chile, Costa Rica,
Fl salvador, Honduras, Israel, Mexico, Feru,
1.8, and Venezuela. Permissible prefixes
are: CE CP HR K OA TI W XE YS YV
and 4Z,

DX Restirictions

7. 8. amateurs licensees are wurned 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.

(ambodia, Indonesia (including West New
(iuinea), Thailand and Vietnam forbid radio
ecommunication between their amateur sta-
tions and such of other countrics. U. 8. ama-
teurs should not work HS XU XV 3W8 or 5F.
(Clanadian amateurs may not communicate
with Cambodia, Indonesia, Laos, Thailand,
Vietnam and Jordan. Pretixes to be avoided
are HS JY XU XV XW8 3WS and 8F.
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A.R.R.I. QSL Bureau

The funetion of the ARRL QSL Bureau system is to
fucilitate 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
huve to do is send your QSL manager (see list below) a
stamped self-addressed envelope about 414 by 914 inches in
aize, with your name and address in the usual place on the
front of the vuvelope and your call printed in capital lettors
in the upper left~hand corner.

Cards for stations in the United States and Canada
should be sent to the proper eall srea bureau listed below.
Recent changes are in bold type.

Wi, KI, WAL, WNI! — Hampden County Radio As-

suciation, Box 21t Forest Park Station, Springfield, Massa~

chusetts 01108,

W2, K2, WA2, WB2, WN2— North Jersey DX Assn.,
P.0. Box 505 Ridgewood, New Jersey 07451,

W3, K3, WA3, WN3 — Jesse Bicberman, W3KT, RD 1,
Valley Hill Rul., Malvern, Pennsylvania 19355.

Wi, Kt —H, L., Parrish, K4HXF, RFD 5, Box 804,
Hickory, North Clarolina 280601,

WAL, WBi, WNH# —J. R, Baker, W4LR, 1402 Orange
St., Melbourne Beach, Florida 32951.

W35, K3, WAS, WN&§ — Hurley (). Saxon, K5QVII, P.O.
Box 9915, Bl Paso, Texas 70989,

W6, K6, WAG, WBH, WN6 — Han Dicgo DX Club, Box
6020, San Diego, California 92106,

W7, K7, WA7, WN7 — Willamette Valley DX Club, Inc.,
P.P. Box 555, Portland, Oregon 97207,

W8, K8, WAS, WN8— Paul R. Hubbard, WASCXY, 921
Market St., Zanesville, Ohio 43701.

W9, K9, WA9, WN@— Ray P. Birren, WOMSG, Box 519,
Elmhurst, Hlinois 60216,

Wa, Ko, WA, WNG — Alva Smith, W@DAMA, 238 East
Alain St., Caledonia, Minnesota, 55921.

VE1 —— L. J. Fader, VELFQ, P.O. Box 663, Hulifax, N. 8.

VE2 - John Ravenscroft, VE2NV, 353 Thorncrest Ave.,
Dorval, Quebee.

VE3 — R, L. Buckley, VE3UW, 20 Almont Road, Down-
view, Ontario.

VEL— D, E. MeVittie, VIHOX, 647 Academy Road,
Winnipeg 9, Manitoba.

VES — l'red Ward, VE50P, 899 Connaught Ave., Moose
Jaw, BSaskatchewan.

V66 — 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 Burcau of
Diepartment of Transport, Norman Wells, N.W.T.

VO1 — Ernest Ash, VOIAA, P.O. Box 6, St. John's, Newf.

V02~ Goose Bay Amateur Radio (lub, P.O. Box 232
Goose Bay, Labrador.

K6, WHE — John H. Oka, KHGDQ, P.O. Box 101, Aiea,
Oahu, Hawaii y6701.

KL7, WL7 — Alaska QSL Bureau, Star Route C, Wasilla,
Alaska 99HKT.

BWL — Leroy Waite, 39 Hannum 8t., Ballston Spa, New
York 12020,
! These bureaus prefer 5X8inch or £50 manila en-

velopes.

‘-Straysel
Stolen Equipment

A R-300A/URR receiver, serial number 29, has
heen stolen from the University of Iowa ARC.
Some particular characteristies of this receiver are:
when the crystal ovens are switched on, the fre-
quency jumps each time the thermostat kicks in:
and, the tuning is “‘jerky.” Notify the University
of Iowa ARC, Electrical Engineering Build., lowa
City, Lowa 52210,
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Correspondence
From Members-

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

COMMUNICATIONS ESCALATION

[ The answer to the question “ How can we escalate
our eommunications?”” in the May editorial is very
simple, and is implied in the fifth paragraph of the
same editorial — eliminate all official recognition
of number of * countries’’ worked, whether by DX
Century Club, or score in a DX contest.

As long as we attach more value to a piece of
paper or a fine-print listing in a magazine than to a
genuine communication with the operator of a DX
station, most foreign contacts will continue to be as
meaningless und unsatisfying as they are at present.
Surely, one good half hour ragchew with a DX sta-~
tion is worth more than a dozen contest type ex-
changes of signal reports.

Let’s start a DX Ragchewer’s Club! — Robert V.,
MeGraw, W2LYH, Riverhead, N. Y.

€ ... 1t seems difficult to suggest a practical
means of effecting ‘' communications escalation”
without downgrading to some degree the currentfy-
popular operating phases of DX-QSL hunting, or
contests. A ham's operating time is limited and he
will devote it to those activities he finds most ful-
filling. This expended time is rewarding to many in
terms of DXCC status or contest scores.

If a similar competitive incentive could be at-
tached to communication per se, the desired escala-
tion might be attained. The League's RCC award is
a small though rather ineffectual step in this direc-
tion ~— only one QSO is required. Perhaps a new
communications award is the answer. The unew
award would be issued, say, for a minimum of 100
half-hour QS0s with as any different stations . . .
- Donald F. Meadmws, W6ZGIM, Marysville, Cali-
Jornia.

@, This problem of person-to-person communication
has bothered me for some time and even delayed
my attempt to get an amateur license for several
years because of the fact that the conversations that
[ heard on the air between amateurs scemed to be
rather inane and pointless.

1 also have a real complaint against the numerous
contests and agree fully with the notion that it
creates ‘‘organized QRM " -~ and all on weekends.,
which is about the only opportunity 1 have to get
on the air . . .

‘The only idea that I can come up with is a kind
of reverse contest which could be a continuing affair
over a period of six months or a year and could be
for U.S, as well as DX contacts, The point system
vould be a sliding scale with points awarded on the
basis of repeated contacts with the same station,
time on the air during each QS0, and possibly points
for personal information exchauged, ete.— Sam
Alessi, Jr., WB2YQUG, Jamestown, N. Y.

€ We can have a communications escalation if we
really want it. We can make DX friendships rather
than contacts if we reallv want to. It should be
obvious by now that talking about the communica-
tions dearth will not solve the problem. Writing
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about and editorializing the problem does not
eliminate it. We must do something! And this is
the something that I propose:

1. Eliminate all DXCC eredits and recognition
for contacts made on the 80U through 10 meter
bands except for those made during official
TARU approved DX contests.

2. Limit each IARU country to a maximum of
two DX contests per year. (One could be
world-wide and the second one regional.)

These two steps will spread DX fever and ingenu-~
ity into the now mostly unused and much wasted
amateur bands, DX will become » real and exciting
challenge again. Iiighty through 10 meters will be
opened tor world-wide communications rather than
closed by “DXing' QRM as is presently the case.
And wow! Will the DX contests ever be hot!

I trust that we (the radio amateur, the ARRL, and
the IARU) really do want a communications escala-
tion to establish DX friendships and will give this
proposal prompt and proper consideration. - Len
Brenner, KENPC, Malvern, Pennsylvania.

IMPROVED EMERGENCY
COMMUNICATIONS

€ ARRL and the American Red Cross have long-
standing agreements in the field of disaster com-
munications and these agreements have formed the
bulwark of the movement of messages in time of
erisis, However, in practicality the Red Cross did
not find a reliable source of local communications
until extensive use of v.h.f. f.m. was established.

During the past few vears the use of v.h.f. fm.
has multiplied the effectiveness of the Red Cross
job by many fold with the advent of the numerous
repeater stations located in major metropolitan
areas. Passing of emergency traffic has been ampli-
fied to the highest art of science and the effectiveness
of this type of communication to the individual who
huas suffered cannot be minimized.

We visualize in the next few years additional
effectiveness in emergency coumunieations through
the establishment of intercity relay stations, whereby
disaster communications can be handled on a noise-
free, crystal controlled, reliable syvstem, rather than
the hodge-podge low frequency nets now in opera-
tion. For example, should a major tornado strike
St. Louis, a relay link to Springfield, Illinois or
Evansville, Indiana, could mean the centering of
health and welfare traffic into one of these cities
by telephone, low frequency amateur radio, or
TWX and then handled efficiently on v.h.f, f.m.
into St. Louis, thereby avoiding massive delay and
pile-up in the St. Louis communications centers.

To create maximum effectiveness this type of
communications system will require recognition on
the part of the FCC of the repeater-relay station
operation in the v.h.i. fm. spectrum and the re-
liability of these stations utilizing the technical
fail~safe techniques now available. To continue the
present licensing requirements of continuous mon-
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itoring (versus monitoring capabhility) and total
station logging (versus user station logging) acts as
a natural deterrent to establishing a disaster com-
munication system of the highest quality and utiliz-
ing the advanced state of the art.

We congratulate the Ameriean Radio Relay
League for its current interest in v.h.f. f.m. and
repeater operation and we look forward to a hright
day in amateur radio to come. — Norman K. Edman,
IWA0QM 1T, Dircctor Public Relations, Midwestern
Area, American National Red  Cross, St Lowis,
M issourt.

TECHNICAL SKILL

q( . . . The attitude of hams is choking ham radio*
Today amateur radio is not a hobby. Or if it is, it is
not enjoyed. Today every ham dreams of a Collins
S Line, a tower, a tri-bander (yagi), with that Ham-
M rotor. It's nice; but, is that what ham radio is
about?

Most amateurs who build anything today from a
code monitor to that homebrew heam are ulways
being asked ** Why did you build it?”’ And then their
products are compared to the commercial stuff.
What happens? Either the ham becomes a profes-
sional builder of his equipment (paint, lettering,
cabinet design ete.} or else chucks up the loot for
the much easier commercial stuff. The commercial
stuff is prettier, probably works a trifie better, and
has that stafus — but costs {and how!) . . .

Amateur radio is a great (the greatest) product.
But, it isn't selling. How many hams heard of the
ARRL promoting what sort of hobhy it is before
they thought of obtaining a license? The League is
crabbing aboub its drop in ruembers; bub, where
was it before when I, by chance, picked up 4 8WL
hook that mentioned ham radio? Or, before when you
first heard the word amateur radio? Sure, they sup-~
port radio ¢lubs and promote in radio magazines.
But that's like advertising to a sold customer.
People who go to the radio clubs or read the mags
are already interested.

The *‘professional’ amateur (?) attitude allows
nothing wmore. How can the unelectronically-
motivated masses be expected to lay out some $300
plus on the initial outlay? It's easier to keep the
ham mystique of the select few **electronic genuises’”
thal)., Face it people, our days are numbered. If
we don’t promote ham radio as a popular hobby,
this elite few with their attitude of * profession-
alism '’ and high priced equipment will lose frequency
after frequency 'till the end.

The fellows down on 11-meters, for all their faults,
are popular because they gave the public what it
wanted: hobby radio. And they publicized it. They
didn't keep it a dark hidden secret. Read your
QNTs, ARRL, and see how often you have mentioned
the “golden days’ of amateur radio. The time is
1968, not 1920. Have you ever had an article en-
visioning the future of ham radio as a social hobby?
The ham population has changed, but your attitudes
have not.

8o plug away to the general public, Take off that
serious mask of *‘professionalism” und tell the
people the fun of bam radio. — Robert Podesjinsk,
WB2MPE, Irvington, New Jersey,

€ When I went into ham radio, I did so hecause 1
wanted a relaxing hobby after a hard day’s work. I
still feel the same way. K20MP (April QST wants
to tinker and I want to tailk. He can have his fun,
and I'll have mine, but 1 don’t tell him or anyone
e'se who doesn’'t agree with me, and the things I
like, to *‘shape up or ship out.” Some like c.w.,
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others like phone; that's fine. I like c.w. so ['m
going to get my Advanced license and I think I'll
be able to find a QSO somewhere on the frequencies
allotted to me. If I'm an Advanced for the rest of
my life, that’s good enough for me.

If my set won't work, I just might be able to find
a capable licensed technjeian with the instruments
needed to make it work.

If T bhad decided to become a radio technician,
1 would have gone to school.

As a Novice of six months and with six erystals,
I have WAS, WAC, (L.P. 15, RCC, and well on
road to DXCC, su ['ve done all the “'shaping up”
I intend to do and I don't intend to *‘ship out.”
we Karl B. Payne, WNOSXZ, Auwrora, Colorado.

Q For the benefit of those who “gripe’ about in-
centive licensing and Docket 15928, [ can say from
repeated first-hand experience that amateurs never
had it s0 good! For the pust three weeks I have been
in ground school on the Boeing 720-B; this school
is conducted in the Western Air Lines fraining
center in Los Angeles. Simulator procedures and
actual Hight training will start for my group next
week and will continue for a month. ¥AA examina-
tions are really rough and I wust go through three
of them before I receive my rating on Boeing jet
equipment; first a four hour oral examination on
operational theory and the mechanics of the air-
plane — next another four hour simulator check on
all emergency flight procedures (and you can do
everything in a simulator that you can in a plane
except kill yourself) — and finally a two hour Hight
check in the airplane — all of this hefore a hard-
hearted, merciless, eagle-eved FAA inspector. [t's
rough, but I would have it no other way, for when
vou finish all of this and receive your rating you
know the equipment and you know you can *‘cut
the mustard”! Al of this, incidentally, occurs on
each new piece of equipment that an airline captain
flies — not just the first time he starts flying as a
captain. Somehow, RM-499 and Docket 15028
doesn't seem s0 insurmountable to me as it does to
those who do all the wrying!—— Carl L. Smith,
WoBWJ, Denver, Colorado.

€ I notice that the Radio Amateur Section of the
EIA wants to undo all that Docket 15928 is attempt~
ing to accomplish by having the standards for the
Novice license lowered still more than they are now.
We should fight this group with all that’s within us.
If a person can’t study and pass the Novice exam
as it is at the present time then they should be in-
troduced to the 1750 meter band where a license
isn't needed and they can advance through study
to an amateur license. 1 still believe that it was a
mistake for a period of two years on the Novice
Vicense. — Ralph Westgrund, W7I1JJ, Tacoma, Wash-
ington.

WHAT IS IT?

Q[ Perhaps it is the anxious excitement when that
newly homebrewed piece of equipment is about to
be plugged in for the first time — and the over-
whelming sengse of pride when it comes to life,

Or may be it is the thrill of recognizing your call
as the DX chaser that a “rare one™ has singled out
irom a pileup.

It might be the satisfaction you feel when the
newly erected antenna shows a SWR of 1:1 - to say
nothing of the 89 plus that you receive from the
first station that you call.

It is perhaps the feeling that most resembles
relieved thankfulness when you finally discover and
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fix the bug that had beeu wreaking havoe with the
performance of your rig.

[t could be the challenege of scrounging for the
parts which you need to build that gadget that will
place you on top of the heup.

Perhaps it is the fat envelope from the bureau
that the postman just delivered.

1t might be the unusual accent of the VK who
is returning to the (CQ that vou called when the
tirst rays of the morning sun just began to stream
over the horizon.

Maybe it is the verbal handshake of *‘glad to
meet you for the first time Old Man.”

It might be the enjoyment of friendships that
transcend the mundane and material aspects of life.

I could probably list many more answers to that
question s0 often posed by the unin’tiated, ** what is
it that is so fascinating about your hobby?” -
Mark N. Busch, W2QRD/W A3 AM, Silver Spring,
Maryland,

BOUQUETS

€ Many thanks for several enjoyable evenings.
1 have just finished building the three-transistor
receiver you described in the March issue of Q87
It was a lot of fun putting it together and figuring
out why it didn’t work right off when I had finished.

The performance of this receiver has been a
pleasant surprise to me. It pulls in s.s.b. stations
hetter than my superhet.

Thanks again to you and QST for enriching the
pleasures available in amateur radio.—— Fred 1.
Amundsen, W1ABC, Needham, Massachusclfs.

€ *Quads and Yagis" is as excellent a QST article
as I have seen in a long time. It should go u long
way in clearing up these *‘facts’ about the quad
antenna tossed around in amateur radio circles
such as low angle, vertical component, large aperture
and ete.

Your recommending the article for the *‘antenna-
minded”’ should mean all ham station owners as
the cost in time and money for the antenna should
be about that of the other basic units, receiver and
transiiitter to give a good performance of both.

€ T wish to comment on the excellent issue of QN7
for March 19558, The issue was outstanding for its
variety of interesting and informative articles,

1 cannot recall of ever recelving previously such
a fine jssue of QST. I realize that it is diffcult to
consistently publish material of universal interest
or of exceptional quality, but the March issue was a
high point in a series of improvements noted over
recent months.

Your staff is to be congratulated on its noted
efforts to improve the quality, interests, and service
of the journal and my best wishes to you for every
success in your efforts, — John W, Reiser, W2BLR,
Williamsnille, New York.

SPECIAL ENDORSEMENTS?

€ Reading May QST the article *“Those Higher
Class License Hxaminations,” I noticed the ques-
tions about RTTY and synchronizing pulses trans-
mitted with TV signals.

Those interested in radio vommunication should
not be foreed to learn about RITTY or TV trans-
mission if they are not iuterested in it. ‘These topies
should be obtained by a special endorsement with a
special examination if needed, without imposing
to study these topics oun every licensee. — Roger
Leclaire, S.J., Chairman, Institute of Astronony,
Sudbury, Ontario, (arada.

SPEECH EXAM?

€ I'd wager a pretty penny, not one ham in 1000
eauld possibly get a job as announcer for a broadeast
station.

To rid the air of 999 of the useless repeats, no
one, specially the Advanced hams, should be al-
towed to get a ticket until they passed a speech
exam. What good is it to be able to know the most
intricate electronic problems only to go on the air
with highest legal power and then garble words. It
was bad enough when all was a.m. modulation but
now with s.s.b. and fuctuating b.f.0.s.

How about monitors that sent small pieces of
tape to these thoughtless svuls thut mess up our
spectrum. I can just see they are the same ones that
drive in the middle of the road and take up three
parking places.

We sure could do without a lot of them until they

— Wayne W. Cooper, KLZZV, Miami Shores, make sense when they do get on the air, — Jas.
florida. Art Wilson, Vero Beach, Florida, s
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From the Museum of
Amateur Radio

Here is a nice little rig somewhat typical of what
the amateur of 1910 to 1916 would puitogether,
A homemade loosecoupler, rather nicely done,
tunes up to about 1500 meters. The detector is a
Clapp-Eastham crystal using any of the common
minerals, except galena which worked better
with a ""cat-whisker.” The Murdock variable con-
denser is of 001 -uf capacity. This could be greatly
increased by filling the casing with castor oil.
The loading coil was made by the E.l.Co. and has
a jumble-wound tapped coil in the base, Used
with a big antenna, quite a lot could be heard.
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CONDUCTED BY LOUISE RAMSEY MOREAU* WB6BBO

YL-OM 1968

A contest is a contest is a contest to those who
view the many different types of serambles for
contacts with a juundiced eye. But isit? Is there
one uinateur, who really gels deep into contest
operation, who finds that any two are reully
alike? To euch person who participates a contest
has a very special appeal. It is a deadly serious
operation; a carnival; a compelling drive for
puints; a roller coaster ride; a test of equipment;
or a side show complete with barkers. It's very
careful planning, and its “warm up the filaments
momma, we're working the big one tonight!”
We do it for kicks, for laughs, and we do it with
charts and aids, and check lists, and propagation
reports. And we set our contests within contests,
those little personal competitions of ourselves
against a friend, or fellow club member. But
outside of that “bargain basement” atmosphere
that upsets so many non-contest amateurs, there
is one necessary element: Operating ability.
It is the skill of boring down under layer on layer
of QRM to get some hard to get section or coun-
try. It’s band consciousness and which one to
work during certain hours, as well as stubborn
slick-to-it-iveness that keeps the contest addict
working during conditions that make the easual
operator give up in disgust. Only the traffic gang
can match the contest people for stick to it until
you get it even if your family thinks you are nuts.

For nineteen years the YLRL has sponsored
the anunual YL-OM contest in February and
March of each year. For the OMs this is the one
time when ‘“‘cherchez la femme” i3 as simple as
listening for that “CQ OM” that identifies a
feminine call. But beyond the interest in dis-
covering that the call belongs to a YL, there are
fringe benefits for men and woman alike. For
the OMs it is a fast way to increase the total
contacts for the YLRL certificates like YLCC,
WAS-YL, WAC-YL, or catch the necessary gals
needed for a club sponsored certificate. For the
women it adds the advantage for DXCC, WAS,
WAC, not to mention all the other awards given
for so many contacts. For everyone who loves
the excitement, und the melee, it's a contest!
One of the most interesting activities in amateur
radio.

The YL winners of the 1968 contest were
dominated by DX, with PY280 taking first

#* YL Editor ST, Please send all news notes to
WB6BBO’s home address; 1036 East Boston 8t., Altadena,
Calif. 91001,
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WB2SXX, Larry, one of the active OM participants in the
YL-OM "68. (WA2BXK photo.}

place in both e.w. and phone. C.w. second place
weni to VE3BII, who always has a very high
score in all YL contesis, while KSONV was in
third place. KBONV took second place in the
phone segment, while KOLUT was third.

For the OMs, the fifth call area was dominant.
IK2EIU/5 settled into second place honors in
both c.w. and phone. Tn c.w. WS5WZQ was top
man, and WI1PYDM took third place. In OM
Phone, KSMDX held first place, and KAMYC/4
placed third.

WATVT, Contest Chairman, and YLRL Vice
president, sends her thanks to all the participants
for their eareful preparation the the logs. No one
wag disqualified for illegilibility. If logs were
eutered and the eniry is not included in the list
it i¢ because of non-observance of the rules.

Congratulations to the winners. For those who
are anticipating the next one mark your calendar,
the dates are: Phone, Feb. 22, 23, 1969, c.w.
March 8, 9, 1969,

3

Pete Olson, WA2BXK took a picture of his station that
helped maintain the high OM scores in the YL-OM '68.
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Y ¢av,

PY280..... iea
VE3BILL......
K8ONV....... .

YL PHONE

OM Cav,

WBWZQ. ... iiiiieiiieiisnissnsnnssnnees o h 4T1¥

K2EIU/5. . .. oviviivnns

OM PHONE

K2EIU/5............

K5MDX.......... Ceseresncsatiaaaas
KiMYC/4,.vvvvvnnnn. .

YL C.W.
KINEIL...........17,550

KIQFD...........12,488%

KIWXF........... 3,469%
WA2WHE........16,575*
WB20QU......... 12,760*
WB2JCE.......... 8,160
W2EBW........... 5,977
WR2PYI.......... 4,998
K38I8....oovvnnns 21,5625%
W3SLS............ 8,360
W3CDQ...........

WABAOQJ....... ..
WALVEG......... 2L,

Confirmation logs:

LAGZH

VESABY

oM CW,
WIPYM........... 3,150%
WIHOZ........... 1,519
WLIVZ... .......... 546%
WAIEUJ....... e 414%
WIGKJ. ............ 374
WIMRW.. . ......... 276%
WALFHU............ 240
K2DDX. ... ....... 2,814%
WB2FRE.......... 2,083%
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et 90,2146
J NN 2 ™
K9LUI......... S | X

R LR R T

WIPYM. .. iiiiiieininontntenenansnansead,1

WB2ZMRA........... 86 1
WBZUVB ......... .. B8

\VB2BHJ ............ "00*

WASEXX. . \eooon 1,378%

KBNQP............. 999

WAUNSR........L B0
WOLRW ... ...... 2,170%
WORCG. ... ..... 1,800%
KOEZH. . ... ... .. 1,305
KBQIX........... .. 1,031
WOQMZ........ L RBE*
KOWNV/0...........607
VESUP......... 1,383
VEIAE.. .. ........ 1,150%
VE2AQO............ 825%
VESFDP............ 116%

OH50D. ....ovvvvonn 5%

Confirmation Logs:

W3CRBF
WHLIN/2
WoWR
HPIBR
LABZIL
BPSATO
VE7AT

YL PHONE

W20WL........... 7,065
W3WAT. ..., 19,110
WABAOT. . ..., 11,825
WB4BOJ, ..., L20,440%

WAUWK. ... ....6.660

KiRHU. .. ........4,156%
WABOVX......... 22,328
K5DAB 18,368
WASQQR 6,938%
WASSKIL 2,920%
wWerQIL. . 3,644%
K7RAM... 13,702
K7UHN. ... 10,009*
K8ONV 44,712
WASBENW. ... .... 13,050
WABFSX . ........

KBPXX. ... .......90
WASOKFW

WAQFRS. .. ......
WAGPPK
WaIav........ ... 15,288
KOEPE. .. Lo 11,024
WOAYL .. 5,280
KL7FQQ. ... .....30640
VE4ST, .. ......20,231%

VE3BBO, .,...... 11,695%
VE3GTI.......... 10431
M8GZ. ... ......... 2095
CE6GCO........ ..8178
DL3L8........ .21,318
JHIGMZ. Ceae . 2,800%
PY28O........... 90,216
VEBKS............ 8,702*
ZL2JO...... s 21,525%

LSSFN*. .. ..., 9,075%

Confirmation logs:
WiTVT

K8ITF

KOBTV

OM PHONIE

WAICIR.......... 3,135%
WIBAB........... 2,310%

Wa2 BXK ......... 1,875%
thDh ...........

W3BQN........... 2,2
WASEXX...........

K3UGG.... .
K4MYC/4. .

WABRDP........... ¢

KBQYG..............
JAIBNW.......... !
1 ABPE
W4HSC/VO2
VE3OL.............. T4T*
VERBMB....,....... 289

VE7TBWU............ G41*
P75 L) .

Confirmation logs:
K2BX

WONG

KIETA

JA2POT
VE3FHQ

*after a call means low
power multiplier claimed,
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WA3GMN, Peg Sayre, is a part of a real ""ham family.”

OM is WA3GMO, son WA3CRS, grandson WA3LBS is

now in Viet Nam, and a son-in-law is WB6QYL Peg is a

National Rifle and Pistol instructor, and has participated
in national matches,

LA.YLRC 1968-69 Officers

The newly elected officers of the LA-YLRC for
the year 1968-1969 are:

President: Vada Letcher, W6CEE

Vice President: Maggie Moore, WASVDK

Corresponding Scerctary: Gladys Eastman, WADXI

Recording Secretary: Terry Lockwood, WAGRXO

Treasurer: Roberta Baldwin, WB6DFN

The membership of the club is composed of
women who hold amateur radio licenses in the
greater Los Angeles area. There are several members
who are fromn Santa Barbara, and S8an Diego as well.

WASKRI, Deanna Mercurio

When Deanna *‘discovered’” amateur radio, and
confessed her desire to become a part of the amateur
fraternity to the OMl, she found that she didn't need
to put on any pressure at all for she had touched one
of his secret desires. So they both were licensed in
1962 as WAODFA, Deanna, and WAODFB, Sam.

But being in radio wasn't just the normal type of
“hamming’ to Deanna. She talked the school
administrators into permission to put a station in
her Spanish Lab, and then as she puts it, *the fun
really began.” She kept schedules with Spanish-
speaking countries and her students learned the

-

Deanna Mercurio, WASKRI

language by using it on the air, so that the course
became more than just words in a text hoolk. The
experiment was a great success.

In 1964 the family moved to Texas, and Deanna
received her present call WASKRI, und the ON
became WASKRJ. A member of YLRL and
TYLRUN, Deanna also belongs to GAYLARK and
the tlouston Amateur Radio Club.

WASBKRI will he heard mostly on s.s.b. on 20, 40,
and 75 meters. Her operating hours are *‘when the
children are asleep.” During these *quiet hours,”
when she isn’t involved with Angela, 5, and Phillip
Lee, 15 months, she enjoys just plain visiting and
meeting people on the air. When not on the air, or
caring for the family ideanna enjoys bridge, and
puttering around the kitchen trying out new recipes.

e

s s & o—

Feedback

The list of YLCC totals in the YL Column in
June 1968 should also have listed Marge Campbell,
K4RNS, with 900 YLs for her YLCC.

WB4RMX, Audrey McRevey, is a “graduate” of the

WSOOWP Code Practice sessions. In two years she has

progressed from a ''scared Novice to a proud General.”

Thanks to W6OWP. Audrey holds a 35-w.p.m. endorse~
ment and is dreaming of Extra Class.

July 1943

. .. K. B. Warner, in his editorial, addresses him-
gelf to new operators in the Armed Forces, offering
congratulations that they are now full fledged
operators. A great many of them have learned the
art in service schools and of these, a goodly per-
centage will become amateurs after the war is over.
They will then learn the joys of operating their own
rigs.
. . . Charles Service, W4IE, urges amateurs to be
on the look-out for spies and saboteurs who are
known to he loose in the country.
. . . Warner announces the appointment of Clinton
B. DeSoto, WICBD, as Editor of QST, enumerating
his many qualifications and outstanding record
as a ham and journalist.
. .. We have a new type soldier in the Services.
He is known as a “Tank Destroyer,” born of the
(Continued on pnge 132)

QST for
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CONDUCTED BY BILL SMITH,* WB4HIP

Impulse Noise Reduction

0ISE is the primary limiting factor in v.h.f.

l \-i cominunications. If we could effectively
eliminate all noise, including that generated
electronically, previously masked signals would
become apparent and path attenuation would be
the only limiting factor. Al Burson, K5WXZ, has
spent untold hours studying methods of noise
reduction, with results that include the design of
a widely used impulse-nvise blanker. Here, in
the first of two parts, is a report on that study,

Much has been written on white noise or smooth
noise, and most of us are familiar with low-noise
r.f. amplifiers and the factors involved in low-
noise receiver design. Ounce you have a “low-noise
receiver,” another type of noise becomes appar-
ent. Iinpulse noise then becomes the major
limitation in amateur reception, especially in
the v.h.f. bands.

Impulse noise, as used here, means power line
buzz, auto ignition, electric motor noise, most
other forms of man-made noise, and rain static.
One could include radar interference, but not
natural static (atmospherics).

A study of this impulse noise with an oscillo-
scope having wide bandwidth, or with the home
TV set, brings out some interesting facts. The
noise has a very high peak-to-average power ratio,
much like radar. Most all impulse noise has a very
fast rise time, 0.1 microsecond or less (or it
wouldn’t bother at 144 MHaz.) and a short pulse
length, generally under 1 microsecond. Most
power line interference has a pulse about every
500 to 1000 micro-seconds. If the receiver could
he shut off during such pulses, we would only
lose 1/500 of the signal and the noise could not
be heard.

Inspection of these pulses at the output of a
typical 144-MHz. converter, with a bandwidth
of 2-3 MHaz., would show them to be millivolts
or volts in level, while the desired signal is in
microvolts. Tf these pulses could be limited to
our desired-signal level they would not cause
nuch harm either, since the noise is only there
1/500th of the total time. Why is it then the
noise pulses cause so much trouble? One has to
take into account receiver selectivity, and what
happens to a fast pulse applied to a band-limited
amplifier.

Borrowing some more facts from radar design,
4 given pulse input has an optimum bandwidth
to reproduce the pulse at the output of an ampli-

*VSend reporis and correspondence to Bill Smith
WB4HIP, ARRL, 225 Main St., Newington, Conn. 06111,
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fier. Wide bandwidths give good reproduction
but permit more smooth noise to appear at the
ontput, lowering the signal-to-noise rutio. Narrow
bundwidths alter the wave shape and stretch the
pulse. The output pulse length is no longer re-
lated to the input pulse, but depends on the band-
width of the amplifier. With the narrow band-
widths needed and used today, impulse noise is
lengthened and reduced in amplitude until the
pulses run into each other and produce continuous
noise at the receiver output. We can no longer
silence the receiver part of the time and gain
anything, We would lose as much signal as noise,
hecause both are preseni. The amplitude also
hecomes comparable to the signal, so we can not
achieve any help with amplitude limiting. From
this we can state a rule that to effectively “op-
erate on’ the noise the work must be done before
the selective circuits of the receiver. The wider
the bandwidth before our vperation, the less
time the noise is present; therefore the less time
needed to silence the receiver. If the noise is
limited to the signal amplitude, the wider band-
width reduces the amount of time the signal is
eontaminated with noise,

At this point we need to make a decision. There
are two ways 10 prevent the noise from causing
much trouble: limiting and blanking. The likeli-
hood of encountering strong local and open-band
signals affects the method we choose. The neces-
sary overall bandwidth of a receiver depends
on the modulation of the received signal: about
200 Hz. for e.w., 3 kHz. for s.s.b., and 6 kHz.
for a.m. What we have to worry about is what
hiappens when someone turns on a transmitter
across town, say 50 kHz. from the frequency of
a weak signal we are trying to copy. Let’s consider
our selectivity to be lumped; that is, we use
erystal or mechanical filters. This unwanted
signal will not pass through our filters since it is
50 kHz. away but it is close enough to pass
through the r.f, mixer and i.f, stages ahead of our
filter, at full strength, since no a.v.c. is developed.

For a given amplifier, tube or transistor, there
is a dynamie range the device will pass without
objectionable distortion. The lower limit will be
set by the noise figure of the device. Let’s say
the device we choose ean handle u runge of 100
Jdb. total. This is quite close to the dynamie
range needed in the first r.f. stage. From the
weakest signal down in the noise to the strongest
loeul, we would find 100 db. difference or so. In
many cases it would be more.

If we set the top limit our device can handle at
100-mv., we can see from Fig. 1 what happens to
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MAXIMUM SIGNAL LEVEL TUBE OR TRANSISTOR
CAN HANDLE WITHOUT CROSS-MODULATION

USABLE DYNAMIC
RANGE, THREE-
STAGE AMPLIFIER

USABLE DYNAMIG
RANGE, TWO-~
STAGE AMPLIFIER

USABLE DYNAMIC
RANGE, SINGLE ~
STAGE AMPLIFIER

THIRD-STAGE NOISE LEVEL

SECOND-STAGE GAIN

' SECOND-SYAGE NOISE LEVEL

FIRST-STAGE GAIN

FIRST~STAGE NOISE LEVEL

Figure 1. Reduction of dynamic range in multistage
amplifiers without effective automatic gain control,

our multistage receiver. If the v.f. stage has a
gain of 20 db. and is followed by a mixer with a
100 mv. top limit, we must decrease the input
signal level by the r.f. stage gain or we will over-
load the mixer. This, in effect, decreases the dy-
namic range of the signals we can look at to 80
db., because the r.f. stage noise sets the lower
limit.

A typical modern day h.f. receiver uses double
conversion. There is an r.{. stage followed by two
mixers before we reach the filter. At 14 MHz., a
typical i.f. used with v.h.f. converters, one may
have 30 db. of gain in the r.f. stage and first
mixer, for a signal that is only 50 kHz. down the
band. This means that if the second mixer is
able to handle s dynamic range of 100 db. the
range of the signal level at the input would have
to be 30 db. less to prevent exceeding the over-
load limit. Now we must take our 70-db. dynamic
range left and subtract 30 db. of gain for our
v.h.f. converter. At the input to our converter
we have now a range of only 40 db. in signal
level that the totul system can haundle before
overload. Filters determining selectivity should
be as close to the auntenna as possible; right
after the first mixer. This also means we should
use not over one r.f. stage. With the advent of
FETs, v.h.f. mixers with a noise figure under 3
db. at 144 MHz, are possible.

When we start working on impulse noise we
must consider what etfects noise circuits will
have on the ability to handle strong signals.
Let's examine the widely-used
Handbook limiter. The circuit has

blanker into a signal channel and a noise channel
as seen in Fig. 2. The input signal from our con-
verter is applied to a high-gain, wide-band, i.f.
amplifier to amplify the noise pulses, and also to
the input of a delay line. The uoise amplifier
should be designed using conventional pulse i.f.
amplifier techniques such as used in radar re-
reivers. At the detector output we want a pulse
ot for every inpulse noise pulse at the input,
und we must consider delay times, blocking,
pulse stretching, and other typical radar if.
problems.

The detector is followed by several pulse-
shaper stages, to generate the final pulse that
controls the gate, which has several require-
ments that must be met. It must have a large
amount of attenuation when turned off during the
noise pulse, but no loss when passing the signal,
and there must be no eross-modulation produced
when passing the desired signals. The rise and fall
times must be controlled, so not to produce too
much noise by upening and closing the gate.

Since it takes a specific amount of time
through the noise channel to develop the gating
pulse, the desired signal path must be delayed
to insure that the gate is closed by the time the
noise pulse in the signal channel reaches the
gate, and that the gate will not reopen until after
the end of the noise pulse. The gating pulse is
made longer in the pulse shaper of the noise
ehannel. In the signal channel, the signal is
starved with a passive delay line, which is really
no wore than a low-pass filter. Design the delay
line for whatever impedance you want, usually
50 ohms, and, with care, the loss can be kept low.

The gate itself is a transistor used as a switch.
Biasing the base turns the switch on; the re-
sistance between collector and emitter becomes
very low. Reverse biasing turns it off: the re-
sistance between collector and emitter becoming
very high. The transistor is connected across one
of the last sections in the delay line. We can now
short. the delay line to ground when the transistor
iy on, and when the transistor is off the delay
line will have no effect on the circuit. Since the
delay line is around 50 ohms impedance, and
tises 4 large amount of capacitance to ground,
compared to the capucitance of the transistor in
the off eondition, we can ignore the effect of the
transistor. We must, however, consider what hap-
pens if the desired signal is large enough to for-
ward bias the collector-base junction of the

NOISE. CHANNEL

two high gain stages. The second
stage will be the reference for
overload and the first stage gain

-

NOISE |.F, DET

PULSE SHAPER

Ron I e

STRETCHER

AMP.

will be 20 db. This 20 db. of gain
must be added to 30 db. of con-
verter gain for a total of 50 db.
reduction in dynamic range. This
does not consider the effects of the
diodes which will make the actual
situation much worse. Obviously,
we should search for some better way. If we
try the blanking approach we can divide the

LE QUTPUT
FROM

V.H.F.
CONVERTER
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| AGC LINE l

SIGNAL CHANNEL

DELAY GATE

Figure 2. Blanking method of noise reduction using
separate signal and noise channels.
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transistor: eross-modulation occurs. A transistor
with a high base-to-emitter breakdown rating
should be chosen, so the bias in the off condition
at the base may be set higher in voltage than the
peak signal level across the delay line when re~
ceiving a strong locul signal,

More to come!

OVS and Operating News

50 M Hz. has really heen poppin’. The £, season
got into full swing in early May for most areas of the
country although K4MGX, ¥lorida, and K6EDX
say “‘not too good.” However, reports reaching us
hefore deadline tell of openings nearly every day
hetween various areas of the country during the
first three weeks of May. The initial openings were
over predominantly mnorth-south paths beginning
mostly in the early evening hours and in some in-
stances, lasting until after midnight. VP7s NA and
N8, EP4CPK and W1HOY /KP4 are adding just
a taste of DX to the annual serving of E.. And if one
doesn’t believe the s.s.b. transceiver hasn't changed
six. well, vou just haven't listened!

Thanks to W1HDQ, WALIDPX, WB2s, UVB
VI¥X, ZDP, W3KWH, K4FKQ, K4MGX, K4RCT,
WASFPS, K1ZAT/5, K7TICW, W8CVQ, WASEOW,
WAOSDT and KOGJX for their reports of He
openings.

Last month we touched upon the widespread H.
and F-layer activity of April 20. We're still getting
reports on that one! K6EDX relays word from Ar-~
gentina's widely-worked LU3DCA, *. . . fantastic
conditions to the United States weekend of April
20-2Ist. On 20th I worked Wisconsin, Illinois,
Florida, Texas, South Dakota and California. On
the 21st I worked California, Pennsylvania, Colo-
rado, Missouri, Nevada, Utah, Texas, Florida, Ala-
hama, Arizona, Mississippi along with the “usual”
KP4s, xEs and TI2NA. Our standing is now 34
states on six meters.” LU3BDCA’s potent signal
emits from three 4CX250Bs and a 4-element Yagi.

During the sutme weekend, K6EDX heard or
worked CE2BM, CE3s BQ, QG, LUIMBJ, LU2DLS
and LU3DCA. by #-layer propagation, and most
ureas of the U.S. on single- and double-hop Ei.

Now from around the country, these reports of DX
worked the third weekend of April. W3KWH:
LUSDCA; A4YSN: LUBDCA; WsWAX: YCIFS
{16 watts a.n. to vertical dipole); WASPDD:
CN6BW; WAGHXW: CE3QG, LU3DCA,
LU4DFEN; W7FN: CE3BQ, CE3QG (Seattle to
Chile; best TIX reported.); K7ICH: LU3DCA,
OA4C; WAZECY: (CE3BQ, (CE3QG;: WOEARB:
CE3QG; WelWKB: CE30G; KoGJX: CE3QG,
LU3DCA, LU4DFN. The same South American
stations were worked by dozens of other stateside
operators, but these are the stations which reported
contacts and they illustrate the cvonditions that
existed between 1900 and 2300 GMT, April 20 and
21,

The following weekend was nearly as productive,
at least from southern California. WAGHXW reports
working the following between 1900 and 2100 GMT,
April 28: CX6BW, LUSCK, LUIDMA, LU6DLB
and CE3QG. That path distance is roughly 6000
wifes. On May 1 and 5, W6ABN reports working
some of the same South Americans. Ile und
WABHXW note {7 days of F-layer propagution
from the Lous Angeles area during Aprill W6DOR
reports working CE3QG on the 29th and the Chilean
mentioned having heard Japan at 2355 GMT. A
few minutes later W6DOR says he heard a JA sta-
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tion but was unable to get the full call because of
fading. We have unconfirmed reports from KSEDX
that CE3QG worked Japan and CT3AE, Madeira
Islands, during the third week of April. K6EDX
says he strongly suspects the reports are valid and
has written CE3QG for confirmation. CE3QG was
worked as late ag May 9th at K6EDX, and Bob
also reports YV5BTS, (laracus, active on 50.04,
with 30 watts and a 4-element Yagi. K6EDX and
K6RNQ are preparing a report on Cycle 20 50-
MHz. DX which will appear in these pages shortly.
It should be extremely interesting.

Looking in the oppusite direction, W6DOR in-
forms us that he will be operating in Alaska during
the middle of July. He has applied for a KL7 call
for the period, but if it does not come through in
time he’ll be /JKL7. He'll be in the first 100 ke. on
¢.w., the second hundred on s.s.b., and the third on
a.m., watching closely for signs of DX,

Mel Wilson, W2BOC, who has been studying
50 MHz. propagation for at least 30 years, has an-
other study underway. He is looking for information
on long, single-hop paths (1500 to 2500 miles) on
nights of large auroras. During the past ten years
there have been numerous reports of such contacts
at various geomagnetie latitudes, with signals being
c¢lear and strong, without auroral buzz. Most re-
ported occurrences have been between 2000 and
2200 hours local time. Mel suggests that the follow-
ing dates, plus or minus a day, may produce auro-
rag; June 21, July 18 and August 8 and 20, Please
report any instances to W2BOC and this column.

144~ Hz. news this month is highlighted by
meteor scatter. The April Lyrids shower was fair
to good, and early reports appeared in last month’s
column, K4IXC worked KIMTJ, Maine, on the
19th, after many previous unsuccessful schedules.
KIMTJ also worked WA4LTS, South Carolina,
on the 21st. K4IXC says his anteuna is down tor
repairs and enlarging — now I wonder just how
large he is going to make that array? One would
think he will find it difficult to improve on his
already fat signal. W5H50ORH, the Oklahoma cow-
boy, worked K4QIF, Virginia, and K4GL, South
Carolina, on the 20th. The contact with K4GL took
but 214 minutes. And in addition to the Lyrids
successes, WHORH reports several on random
meteors, adding, . . . these guys can make good
contacts anytime if they will just get on and run.
You don’t need shower help on paths up to 1200
miles.”” True, and now is the peak time of year
for random meteors. As previously reported,
WOEYE and W3KWH covered a 1335-mile path
between Colorado and Pennsylvania on the 21st,
and on the 22nd W3KWH worked W5IFV in
Oklahoma, after hearing him calling CQ on the
144.1 E. and m.s. watch frequeney! The contact
took about one hour to complete. K6JYO says,
“not much of a shower” after unsuccessful sched-
ules with VE7BQH, B.C., and W7UBI, Idaho.

The Aquarids shower produced a May 1 contact
hetween K4QIF and K6WXZ, Texas, giving K4QIT
his 30th state from Virginia in about 9 months.
Towa's KOMQS found the shower good, with the
peak on the 4th. Dick contacted WA4LTS, South
Clarolina, on the 1st, W2CRS, New York, on the 3rd,
and W3BDP, Delaware, on the 4th. Delaware wus
state number 42, and the lasi needed eust of the
Rocky Mountuins. They're going to get tough now,
Dick!

Good late April tropo reports come from two
Florida stations, W4UUF at Pensacola and KAIXC,
W4UUF reports a handful of contacts along the
Gulf Coast as far west as Texas, but bemoans the
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lack of activity compared to past years. ile also
worked CO3NR, Cuba, on April 20. K4IXC like-
wise worked stations in Texas, Louisiana, and
Alabama on several April nights. Apparently tropo
in other areas of the country has not been up to
par, judging from the lack of reports.

For those interested in records, WGYK has laid
helated claim to the first two-way U.8.A. contact
through Osecar III. He worked K6HMS on orbit ¢
at 0936 GMT, March 10, 1965, KOAAJ and KCIEJS
have been recognized as establishing the U.S.A.
“first” during orbit 13, although the true first
contact was between HBORG and DLGEZA. Sece
ST, page 35 May, 1965.

Because of the length of the ecolumn this month,
the states-worked boxes will appear next month,
with a considerable number of additions. We've still
got room for yours!

221 M Hz. reports are more numerous this month,
K4IXC, Florida, (22¢.072) is scheduling K4GL,
South Carolina, (220.059) over n nearly 500-mile
path, K4IXC says K1ABR, Rhbode Island, is
probably running high power by now and that they
will be scheduling, K4IXC is disappointed that he
has not been able to find more *‘takers” for 220
tropo and meteor scatter schedules. He runs a kw.,
and a Yagi stack at 80 feet.

VE2DFP, Beaurepaire, Quebee, will accept Au-
gust Perseids schedules. Don has 3 pair of 11-element,

Yagis and 120 watts, s.8.b. and e.w. And WIYTW,
Kittery, Maine, has cowe to 220 with 160 watts
output. K4GGI/1 says the Portland area station
has plans for more power and a large antenna.
WIYTW is a good c.w. operator and is probably
interested in tropo and m.s. schedules.

W2SEU, Freeport, New York, says the states-
worked box revision prompted him to dust off his
AN-watter and go looking for new states on 220,
Fred has 12 stutes worked and would no doubt ac-
cept schedules. W2SEU’s comments, “I want to
thank you for the updating. This should have been
done hefore. (3ood work — it gof me moving on 220
again.” Fred was near the top of his call area when
the revision struck him from the list. Nearly 50
others have favored the revision. See the March
column for details, and send in your records.

At Hopewell Junction, New York, K2DNR will
resume s, schedules with K4IXC shortly after
having worked W3CGV, Md., state number 7 via
the tropo route. And KIYON reports two new 220
stations in Clonnecticut: WALIGTP, Hssex, and
WAIION, Avon.

420 M Hz. interest continues, but activity reports
are scarce. At Richmond, Virginia, W4FJ’s schedules
are paying off handsomely. Ted is up to nine states,
to lead the fourth call area, after a 345-mile contact
with K4GL. WA4FJ is also scheduling K2YCO and

(Continued on page 140)

Second International V.h.f. Conference

The Second International V.h.i. Couference
sponsored by the Bast Coust VHEF Society,
WA2WEB, wus held May 24, 1968 in Paramus,
New Jersey in conjunction with the Gurden
State Amateur Radio Exposition {see pg. 60).
This was perhaps the largest and most diverse
assemblage of v.h.f.ers ever held. From outside
of the U.S. came VEICL, DJ3RG, VE3ENZ,
VE3BPR, HBORG, PAOFB, VK3ATN, JA1BMI,
and VIC5ZEL U.S. participants include W6DNG,
W1JsM, K2TKN, W6QED, W2UK/KH6UK,
W601.0, KIABR, W2IMU, K@IJN, W4GJO,
W2AZL, K2UYH, WASUTB, WIilDQ,
WASBPS, W7ELQ, K6MVH, W38DZ, K4MOC,
WB6I0OM, and W2AMJ, just to mention & few!
Meetings and forums on a variety of v.hi.
topies took place over the three day period.

The moonbounce forum brought together a
large number of the world’s notable moon-
houncers. The question arose of what motivated
the conference participants to engage in amateur
moonbounce activity. Almost unauimously, the
reason was for the challenge of doing something
almost impossible.

WBG6IOM pointed out that there is great satis-
faction in making moon-bounce contacts since
aceomplishments come us a direet result of 2
earefully engineered system aud operating skili,
uniike other propagation modes which rely on
the chatwce of propagation anomalies. W6DNG
suid that his interest in mooubounce was sparked
from a study of matter transfer by electronic
means. W2IMU added that current experimental
moonbounce work may eventually lead to its
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wide-spread use for everyday amateur uclivi-
ties.

Other topies and questions raised related to
choice of frequency band, antenna polarization,
equipmeunt. problems, and future prospects for
moonbounce. Agreement was reached on a cir-
cular polarization convention: transmit right-
hand, receive left-hand. Little unanimity was
found, however, in selection of a frequency band.
While engineering considerations point to 1246
MHz. a5 an ideal amateur moonbounce frequency,
there iy still 4 large following for 2-meter work.
In coneluding remarks, W2IMU expressed the
feeling that promotion of moounbounce might
best be accomplished by education in the form
of good written articles on the subject especially
on equipment realization for u.h.f.

The national f.m. repeater session was well
sitended with representatives of repeater groups
from all over the U.8. Many f.m. technical topics
were diseussed including the use of time division
multiplex on a rvepeater channel in heavily
populated areas. The problem of availability
of information about f.m. techniques was in-
vestigated. 1t was found that greater QST cov-
erage could be achieved if f.m.ers would produce
more articles on the subject. Plans were an-
uounced for expanded coverage of f.m. in the
069 edition of the Handbook. A discussion of
repeater regulatory matters centered oun the
petition to ¥CC by the Buffalo, N. Y. repeater
group. While most of those present had minor
disagreements with the proposal, now RM 1209,
4 consensus of support was achieved.

QST for




B . i "

Here are photo highlights of the International V.h.f. Conference sponsored by the East Coast VHF Society at the Garden
State Plaza, Paramus, N. J. Upper left photo shows VK3ATN (standing) being greeted by his moonbounce correspondent
W2IMU and an unidentified kangaroo, while an airline stewardess looks on, Upper right, PAGFB {center) is welcomed at
the airport by K2GNA (left) and Dr. Hoogstraten, Center left, W1HDQ addresses one of the many v.h.f./uh.f. forums.
Center right shows the well attended national f.m. repeater meeting with (from feft) WABUTB, K2IEZ, WA5BPS, and
KO6MVH, Lower left, KALIN, W2IMU, and K2UYH ponder several moonbounce problems. Lower center shows ARRL
First Vice-president W5NW at the East Coast VHF Society’s banquet. Lower right, HBIRG tells of the Swiss-German

moonbounce effort, (Photos by K2HHS, WB2DLW, K2LME, and WA1IUO.)
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CONDUCTED BY ROD NEWKIRK,* WOBRD

Why?

Bverybody hag a pet theory as to why onr
world seems to be turning kookier by the minute.
Yours may be as valid as the next person's. In
this game originality counts as much as ration-
ality, and any number can play.

In that connection, and as a continuation of
DXHPDS Air Pollution Committee observa-
tions, we now call attention to a provocative
article from the Wayland (Mass.) Town Crier of
September 22, 1966, generously forwarded by
WA2IPC. It reports on interesting testimony
givenn at & public works hearing concerning
proposals to erect a local overhead high-voltage
a.¢. transmigsion line. We excerpt:

Are averhead electric power transmission lines as dan-
sgerous as< they are ugly? Is electromaguetic radiation an air
pollutant of surts? A newly arrived \Wayland resident —
William Saxton, Ph.D., of Oak Hill Rd. — opened up this
area of coneern in voluntary testimony. . . .

Ir. Saxton, who earned his doctorate at Harvard, is an
army reseeve captain called up last January because of
the Vietnam war, He is stationed with the Army Electronies
¢ommand, Fort, Monmouth, N. J., eurrently assigned to
teraporary duty at Harvard where he is involved in a
ressarch project. . . .

‘“There is no question in my mind,” he told the Crier,
‘“that there 1y & definite relationship between electro-
magnetic ra-diation and the workings of the human
anatomy.” He reported on a recent paper by Russian
seientists concerning the effects of this radiation.

*“No doubt,” Dr, Saxton said, *“from this and other re-
senrch, the radiation does have an effect on the econtral
nervons system.'” He emphasized that it will be *‘several

*7862-B We; Lawrence Ave., Chicago, Il 60656

vears’ before science really knows how much of a detriment
electromagnetic radiation is to human functioning, but
it has been found that those persons most exposed and
most susceptible to it are at best ‘“‘more fidgety, more
nervous’’ than is ordinary.

“Results of most studies,” Dr. Baxton related, ‘‘are
incomplete, but early evidence indicates that electromag-
netic radiation has a pronounced effect on human beings.”
He said that overhead power lines emit direct radiation at
a frequency of 60 cycles per sccond, which might prove
Jiangerous for anyone exposesd to it for long periols of time
hecause many activities of the human body take place at
frequencies of 20 to 100 eycles per second. A matter for
research is what happens to those human pulsations when
influenced by a foree of another ti{)-cycle pulsation entering
the body from an externalsource, . . .

“There is no longer any doubt that certain forms of
radiation are detrimental to human functioning, I predict
that this will be a focus of national attention in a few years.”
Dyr, Saxton also mentioned the increased interference to
television and radio caused by high-tension lines.

He emphasized to the Crier that the result of this electro-
maguetic radiation is evident to the eye or to the ear insofar
as television and radio are concerned but is not detected
by the senses when it enters the human body. Therefore
its effects are not easily measured. He stated that electrical
companies and utility agencies could be severely criticized
in time for ignoring the potential danger of electromagnetic
radiation.

Another paper used by Dr. Saxton was prepared by =a
team at Syracuse Veterans' Administration Hospital,
headed by Dr. Robert O. Beck. In a report of its findings
Dr. Beck’s group noted an increase in the number of
psychiatric patients in areas which had experienced intense
magnetic storms, Radiations from s magnetic storm, Dr,
Saxton said, are in the same frequency range as that of
power lines. (Reprinted by permission of the Wayland-
Weston Town. Crier)

“

In an era when students dictate to faculties,
when criminals haul policemen to court, when
spending is more virtuous than saving, and when
ill-bred DX hogs are tolerated by their brazenly
victimized brethren, who knows? Maybe we are
being bugged by a great big buzz-zz-zz.

HM1AJ, shown here with wife HM1AM, is chief Korea s.s.b.
DXponent on 14,190-14,230 kHz. where he watches for
W /Ks arcund 0600 and 1200 GMT with his quad pointed
Statesward. Cho busily puts the finishing touches on his
ARRL DX Century Club application.



What:

Continuous wave gets our DX spot-check spotlight this
month as promised, except for 14 MUz, which we usua,lly
treat separately for space reasons, Man, the cude elan
is really clca.mn;z up from 10 through 160 meters as this
ride on the “How's” Bandwagon clearly shows. As usual,
parcnthesized figures stand for kHz, above the lower band
limits, numerals outside parcng representing Greenwich
whole hours. Giddap, Pegasus! . . .

15 Novice DXploits, overdue for documentation, loom
large in the logs of WNs [ION 1ISH 3JAB 4GRN
G8S 4GTI 4IIF and 8YHN: CN8FV 21, CO2DL (132)
5 CRs 4BA (152) 22-23, 6 AL, CT1s TT LQ 22, GX1JM,
two dozen DJ/DK/DL customers DMs ZB/N 14 SUFA
ZUEA $EL 4WKL, DU78V, EAs 7CT (108). 14, 81T 18,
8FT 19, ten 1~renchmen, FG7s XT.X7 01) FPSCb
loads of Gs, GI6TE, GMs 3AWW.20, SIMA 3IDRBAKTF
RRI, GW3KUY, HAs 1VI 5AW 5DJ 16, 6VK 8UH, HBOs
A(:H OC 19, RX 16, HITATK (180), 11s BDK 13- 14 SE
15, IT1s MNG 18, PLA, JAs iDDY ﬁf[hC KoaUsM
1108) 2, KHés ERQ FRF 22, GHB NF 2 KL7GCK 1,
KP4BBN (111), KV4CK 18, KZ5s GN (153) 22, HE "0
JQ NG RPN, TAs 2TA 7TH 15, LUs iBB I, IDNY 0
40D 0, LZs IKBD 15, 2FA, 0A4NZP 22, OKs TRG NGL
5CA S'XNL 15-16, ‘SNKL 6RAG 18-19, 7—\/ OHs 3KL 14,
h AA 14, 6NS (‘\UW’ 6WY, OKs 1AUZ 1CG 18C 1VK "BIA
2KR 3KGP 21, 3KHU 3KHE, ONs tLD 5BI 51G 19,
wL\\' 5T0O, OXL&B 20, OZAHS, PAﬂs GMZ GRH 18, LV
SOL 15, Z&V 18, ughtm 1 Branhans. twenty bwcdes, SPs
9BBED 3AIS 2470 23, 5SAFL 5CJIL 9Z11Q 20, TGYs C1) KP,
TI2DO 20, UAs 9BG 9RZ 16, 9XU 19, 001X, UBSs DV 15
JRKED 18, TQ 14, UC247Z, UQ2A820, UTSCC, UW3FW
15, VO1s GF 21, JK 21, VPs 2AR 9GA 18, VQs 8CC 19,
‘)B W'A?)DVO/SPG. W ZPXZ/VP‘) Wil6s GRD (132) (J
LB (180), WL7s GIC (108) 20, GOU (153) 232, WNOVPX/-
KP4 22, WP4s DAJ (118) 13- 14 DCL 21, DLR (1-£0) 23,
XEs 1CGM 1MN INNR 1XX "(JCI YO0s 20D 18, SGL
YUs 1AG 14, INEO 20, INHB UNEG 15, 3TTR 18
YVs 318 19, 5BWJ (111), 5CKJ (110), 5CER/1 (124
18-19, ZD7GS, ZEICY, ZL1HW 1, ZSs 410 19, 4JU 20
5BK (180), 6BGE 6VJ, 4UIITU 14 ‘and 5Z488.

1 c.w. below the Novice slot is even more prosperous,

according to mail from Ws 1AYK 1DAIL 1VAH 2ICO
3HMR 4YOK 7BE 8IBX 8YGR 91.NQ ¥CVEZ, Ks IFKW
2UPD S5MHIG S5YUR, WAs 1CJE 1C0YT 1DJG 1FHU
{ION 3D8D SHRV 4YOK S5MIN 5PUQ 7BE 8MCQ
RPVN 8VRB 9TFM PRVR, WB2s FPG SSK UNZ and
IER: GEs 1AV (27) 22, 3ZK 4LQ (—i()) 20, 7TAQ (18) 20,
7BV (40 19, CMI1AR (15) 20, GNs 2AY (77) 19, 8CC
SN (17) 10 8MV 19, 8MZ, G CO2s BB (77) 16, RI (37,
CPs 3CN (70) 22, bl‘N (‘) 2y 20, CRs 3AD (‘)U) 13, 4*&G
4BB 58P (56) 19, 6AI 6AL (54) 20, 6BX (30) 18, 6CK
150) 13, 6CN 17, 6CX 6EI (26) 17, 6FA (85) 20, 6HG [€10)]
11, 6IX (33) 20, 6KB (66) 19, 7TBN (60) 18, 717 (72) 18,
s 1B LHT 2AA (12) 14, 3A8 (22) 20, CXs 1BBO (36)
@), 1BBV 7AP, DJI2IB/CG1'3 21, DMs 2ADC (4) 2CPL
(50) 18, 3GO, DU7SV (80) 13, FAs 6AX (21) 14, 8DT
SEJ (15) R, SR (3 7, 8FC 8]"1'1 (37) 18, 8FT 8F. ] 8FO
(76) 18, 9AQ (490} 20, ElyJ 17-18, ELs INJ 2AJ 24Y 19,
2NJ 2NY (26) 18, 2RL/8 12, 2Y (22) 16-17, EP2HB (1")
12, ET3s FMA (65) 17, USA (13) 19, I'G7s XE XJ XT
(162, XX (500 21, FHECE 10-20, FM7WO (21), FO8s AA
BV FPSCY FWSRC (1) 1, GBZY/CN 49 12, GCs
AIBW 411, GD3AIM (35) 12, HAs IKSA 18B (40 17,
SATT (13), SGF 3KNA 5DJ 5KDQ (26), 5KFZ (55), TPJ
(3M, 8CY (92), 8UD 8SUH, HGIGC (26) "20, HISIBC (50
ul, HKs 3RQ (55) 10- 11, "’UL HL9US (51) 10, HM5BT
79) 10, ISIPPB (10} 12, ITis AGA MNG, JAs 1AGW
iBRI 2ACA 2CHS 2IPR 3EGE (50) 0, 6AF 7TARW (65)
1, TCRU 78M 7YFA 8720 9CAF 9YCE, JH1s AGW CWZ,
JP1IKAA (43) 8, KIFNA/KG6 {(40) 12, KAs 2KS (22) 2 o'
9AA 9, KCAUSM (28 2, KGs 4CX (28) 22 4DTF (16) 19 y
IDK (47). 6AAY (40 23, KL7s IR MF (52) 16, KRs
nAI (48) 17, 6UD 8DK (4") 14, 8BA (3) 11, KVis CI (3)
11, CK EY, KX6s DB 0, ER (47) 12, PN X 00 11,
KZ5s AJ (75) 16, GO (15} 9, RP (80), LAGAD 18, many
LUs, LXICF ('{Q) 20, LZ1s Cl) i, K. AA (300 1, KBG,
MPds BGU (50) 17, DAT (15} l&, MBC 17, OAs PR
4U0 7RI (94, ()DSS BZ (21) 16, LX (1) 17, OFs IMEW
16, IRG (10), IRS 3VP 5MJT, (1()) 19, 5MPL (17), 5PX,
OX3s AB 16, 84 (25) 16, OYs 2EL (30) 11, 2H (34) 18,
1R (36) 18, PIIK\IA PJs 20E 3CC (15 18 20, 3CT (5 50)
17, many PY frmnds PZIAHT (W) SPs galorc, SVos
\VI‘ WP (40) 15, PF2s WKU WLC (26 14, TGs 48R (60)
23, 9CD (94), PAA (5) 15, TI2s DO (100 20, LA, TJIAS
o 15, TLSCl\I Uov\RTEI\ (35) &, UAs I’XC IBY GKFG
6LH GLS (52 10 OMA (30) 13, 0\[1') 0MX GRS (5) 15,
UBSs KBA KED' (29) 10, KLD N7 TR, UG6AB (25) 18
UHS8 BO (74 10, KAJ (78) 11, Ul8s AM W5) AX (JU)
Iﬁ I'B (15) 9, KBA (%) 7, UISAB (5%) 12, UL7s BJ 7H

BX (2.h 1] KAA (27) 10, XG, UMS8s AP (30) 11,
II "(33) 13, KAA (60) 12, UNIKAM (18) 14, UP2s KBC
16), NW (69 14, U'I“W‘L (54), UVOEH (5") 10, UW3s
AU (33) 15. FW, VKs 8UG 9GN, VPs 2MK (500 18,
2010 2MT (50V 15 2MQ (46) 20, "2VI, 16- 17, INF 1:),
7NQ (52) 20, 8f0 (45) 20, 8JH (HJJ 20, 8JG 9Bix (1) 20,
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OX3FS uses this homespun four-watter to work all conti-

nents consistently on 20 c.w. from Narssarssuaq, southern

Greenland. Finn likes the low edge of the band at 2200-

2300 GMT. He works as an engineer in Denmark’s space
program. (Photo via WB20ZW)

Vs 8CC (60 17, 8('J (45) 1%, 9B (47) 20, 9] (20 23,
VRs 1C 22, 3¢ 5A VSs 6AA (89) 16, LY (35) 23
O6FX (28) 1’ 9IMB (5()) 11, vU2s M (48) 7, JA (17) 16
KV (48) 13, LN (H8) 20, MEK 23, RQ (50 17, VZ {(6M 15,
XEs 1AAG 1FIR (30) 22, INNW (145} 2AAG 21, XT2KA

(29 17, XW8s BP (29) 16 CAL (29 16, YAIZC (30) 7,
IO% 2BS 9AEM (32), ‘H)Q 13), ¥Ss TWKL (23) 17,
20B (58) 21, u gob of YUs, YV5s CIY (55) 17, CER/[
(124) 18-19, ZB2s A (70) 21, BF (19) 13, BO 18-19,
ZCds BI (17) 10, GM 15 GB (4, JU (50) 11, MC (95}
9, RB (h()) 9, ZDs 5X 7GS 8AT (h’)) 8J (50) 23, S8RC (18)
..!U 8%, ZEs iy (3h) 18-14, 1JL 4JS (9) 18, ZFIS DX 18,
aC 17 several ZLs, ZP6AY 14, ZS3s HF (69) 19, LU
14y 20, 3A2CL 16-17, 4As 1PR (70) 16, 1ZV (70) 18,
AG, 4S7s DA (20) 19 BC (60) 17, 4U1T'TU (30) 18-~ 1‘)
4)&4& (‘X HQ 21, Q-X (30) 13, 47158 AG 17-18, BG 2 23,
5A3TP, 5H3KJ (88) 20, EN2AAT (15) 13, SRSCQ (45)
16, 5Us 2AB 2WS (33) 14, 7AN 17, 5Z4s KL SS 17-18,
()VVSG AW (53) 18, BL BF (40) 19, L)Q DW (10) 13, 7078
AM 17 PAX (-%5) 17-21, 7X2s =D (88) 16, \V\V 8Po6s
AR (32) 20, 9A1B, 9GIs GC WAL (383) 18, HQ 17,
9¥TLs AI\ (34 11 AV A7, (10) 18, Q (70) 16, 952 BC (11)
@0, CL HZ (18) 20, MX 10) 18 VB (30) 17, 9LITL,
‘)MZLN (50) 18, 90’1’@ D (5) 2 ! EIT (30) 7, PT (85)
13-14, TII (78) 18 Wi (3) 20, 9VIS LK (32) ]6 NV (600
17-18, OK 186, OR’ (50 17, 08 (43) 18, OV (1”) 15, 9X 55
PS8 (50) 18, bA (55) 18, 9Y4‘% AT (49) 11 and RA,

4 c.w., usually piled high with DX armament near
its low edge, comes through for Ws IDAL 1VATI
3HANK +YOK 7BE 8YCR, Ks 5MHG QUIY, WAs 1CYT
1DJG 1FHUO IION 3DSD 5MBG SPUQ x'\I("’Q 8PVN,
WBs 217'PG and 6UBC with CQO2DR (6) 4, CRs 4BB (7).
61A, CT2s BO ZA (5) 4, Ioads of DJ/Dh/DL frmnds
DMs 2ARH (), 2XLO (1), 221 (4, 3MEL (3), 3XI
1PL, EAs 2DT 8FT, FT%P\I& numerous I's, FP8s AP
DP (u) 7, DY (14, D (10) 1-5, G6ZY/CN (25 2, GCs
21t (’h) SIEW, HAs 18B (11) lb‘{ (3), 3¢iF ('i) 5FA
(N, 7R3 (5) IPP SCK (%), SUP (5, HCs' 287 (51), BI'N
23, His 7INP 4, 7TNMC (5) SRV 4 HKs 3APT ("7) 3.
LPP_,.XI (64), ISI("7Q (5) 21, IT1 -\(.x&(‘)) JAs 1AAT/2
SCNT (1) 8, sDGC (A7) 9, 4—DBQ/mm h~\h JHIDTC
{1} 8, KCG4USM 11~12, KG6AAY 4 8, KHés [T nQ 12,
KP4s BBN BCL (5), DAC (19), UVV KV4s AM (I
KZ5s N FX, sundry LUs, LZs 1DF (8), 1IKPG (»),
IKNA 1TKSD (10), 2KAD PKAF (10), 2KBI (45) 2,
PRLC 2IKRA {15) MP4RDU OALUO, OEQ INY 3PWW
(16Y, 35BW (3 ACA ')NT (), 58GA (2}, ample OKy,
O [WF (7N, SBCP (1, 2BR/mm (1), 5TY (4, TN
), ()YMRA PJ3CC 4, a hatful of PYs, PXIKT (3
230, PZ1s AH (27 3, CQ (7 5, SMs 1CJV (21), 2DUX
1) and others, sixteen SPs, TAINC C (15) 23, TGs 48R
{12y $AA 4, UAs 2CA (5), 9KAR 0EQ (5) 8, UB5s HA
L (100, XU () 21, KAG (25), KI'F (16), KNI ), KIX
13), 02, PG 4, UC2s KAK (7) KBC (7), UD6BV (3,
UG6AG (10), UOSWT UP2KNI (0) UQ2s'AS (5), KCS
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YP2KW (W@CA) poured out plenty of]delicious Anguilla QSOs this spring from an.old hurricane-smitten police barracks,
the island’s highest elevation at 213 feet a.s.l. Nick is better known as former WIIC. (Photos via W1CW)

(15), MR (3), UR2JW (24), UT5s BL BP (3), NG (5),
OZ (5), NG (5), PK (35), UA, sume UWs, UY58 MV
RV (5), UU (4), XG (6), VESME (20), ten VEKs, VOs 1AW
(12) 2,'IDE 2AW, VPs 1PV (3), 28R (23) 4- -5, 2MO (5)
5, 2VL N 2, 8ID, VOSCC (2) 2, VR2DK 11, \ib_’AvXG

V5PC (3) 4" XWSBP (2) 14, fortv YO-YU co ehmmds
YN3EM (53), YVs 1EN 4JJ 40Y 4TI 5BPG (1), ZC4GB,
ZDs 53X 8J 2-3, 8Z, some ZLs, 3ABEJ (19) 18, 1Xis RD
VO (3), 8P6CJ (49) 7X@GAH 9 9A1B (5), 9J2VB 9LITL
(22) 4’and OVILK .0, (/p-band WNs 3INI 4GSS
4GTI and 41IIF knocked off CT&AI\I (175), an HK or two,
WH6GMW, WN4IOR/KH6 and other nifties amidst the
howling SWBC bedlam.

8 c.w., at least for the summer up north, finds the

blush off its DX rose, although DX pretties may
op out of the static for Ws 1DAL ISWX IVAH 1YORK,

As 1ICYT 1FHU 1GXE 8MCQ, WNALIIFK and others nn-
daunted by high noise levels. Oh, stuff like CR6NK,
GX2BBT, DJs 200 2RT 4PX 6SI 7IK 8SW, DKs [BN
2NB, DLs 1AY (30), 1GN 1RK (7), 1V 090G (2), DMs
2ATE 4, 2CZL 3BE 30C SWYF 44WL (6), $ZXH (4,
EI9J, ET3FMA (5) 19, Bs 2P0 (2), 30A 5IE (7), 8TM
(10, Us a-plenty, GI3s'OQR SKH, GW3s ITZ SVY, HAs
18X’ (5), 3GF 3MB (7)., 5DI (1), 5EDQ (3), 9PH (7),
HBs 9EO LN (6, 6SJ (1) 19, HISRV, HK3RQ, HP1XHG
(10, I1IZ (N, JAs 1BRK 7XF KVIAM (L()) LAs 1XT
8EL (7, 8U (10) LUGHEE, LZs 1KAA 2KKZ {7), OEs
4JMB 50EL (6), OHSNH, a mob of OKs, ONs 411G 4XG
5GK (5) 8, OZs 1LO 4DX 4UN (5) 1, 7X, PABFLX,
PYIBTX, PZ1s AH (10) 7, CF (10) 6, & dozen’ Poles, SMs
4BIJ (7), 5WI 6CKYV, Tl..W'R UAs 9GW 9KAZ (b) 17,
9ECO $ECW §KFG, UBSs KAA WJ, UG2s AA AR,
UD6AM, UF6DF, UG6AD UHSCS, UlISs AL AP, UL7s
CG GW, UO5AR (10) 23, UP2KNP (6) 7, UO2s AN (10,
MR, UT5s BJ KDP MG (7) 2, MM, VKs 2E0 2NS 2'{;
VN SAPN 3EZ 78SM, VOIAW (80, 'VPs 2MJ (2 3,2VL
7BG 7DX, YOs 3RF (7), 4WW (4), YUs 2VW 2GAB
4AAW, ZL2AFZ 9-10, 3A2AC, 4L3A'1, 4U1ITU, 4X4VO0,
5ZAKL, 9H1s AG AM (10) 23 and AN,

10 c.w. performs admu'ablv for Ws IAYK 1VAY 3HIMR
4YOK 5QGZ SYGR, Ks IFKW 3CUI, WAs 1CYT
1DJG 1FHU SHRV 5PIF 5PPZ S8MCQ 9QBM and 11ER,
thauks to CE2CR, COBRM, CRs 6CK (50) 12, 6HC (50)
9, 6HG (51) 8, 6ID 19, 6EB (45) 18, 7BN (40) 9, 71Z
(50) 16- 17, CT3AS (80), CXs 2FD (56) 12, 4JK (50) 18,
DJI2IB/GT3 (15) 17, DM3s ACC (47), AV (41), BYG
(67), EI9s J (23), 8 (71) EP3AM (30) 13, E'T3s FMA USA
22y 15, FHBCF ’0) 10, thY/(‘N (81) i, GUs
2FMV (90) dWMR/a. (46), SWQE/a (12), HASLL (12),
HGs 2KRD (90) 13, 8NC (47), HISIBC (25) 17, HK3s
AVK BAE (15) 14, ITIAGA 48), JAs ICWZ (200 9,
3DGC 9, 3HCT 8, NOC 10, 1DGG 10, 6BEE 7ERF
9JG0, KGs 4CX (80) 20, 6APD 22, KRs 6KJ (45) 11,
SEA, KV4AD (86) 15, KX6FN 2, K85 GO 23, T8 (20)
19, LAGAD (22} 10, LUs 3EX (b") 16, 8DQ, OEs 1RG 18,
5CA (47), OYs 2 '5Q (14) 18, PJ3CC 14, tahoo PKI1AY
(1) 13, PYs YBGL 280 14, 548N (30) l]. SPs 3ALT 14,
SRT (47), 8AJ 14, SBVH (41), 9AQE (41), ST28A (20)
19, TAIQR 30) 8 TIis AG AJ (68) 17, AS (300 14-15,
(QQ (40) 15, UAs 9CP 10, OMX 10, UBSs KAB (52), L8
(12} 18-19, UD6CR (30) 8, UF6DR (30) 11-12, UHBAE
(70) 14, UISBI (40) 11, UL7JT (34) 10, UM8s ABC (15)
12, AP (35) 10, UP2NX (1), UQ2KCS (15 14, UV3AAM
{19}, UW?KC\ (50) 10, UY5AN (47), VKs SHIA (35) 12,
XNO 2, 9GN 2 Vols AW (32) 15, HN {100y (8-19,
VPs 2MK (40) 15 2VL 21, 7DX 8IG (45) 1R, 8JII (50)
19, 8JT (37) 17, VQS SCC (25) 14, 9B (35) 19 VSo6rX
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(35)_10, XELJD (56) 17, XWSBP (35) 11, YAIZC. (47
10, YOs 2BV (13}, 7VJ (39), ¥S20B (25) 17, YU3s KK
(47) ER (38), ZCd4s BI (30) 10 4U (58) 17, ZDs 5X (29
15, 8J (33) 17 ZEs 1AS (44), oJO (60) 19, LS‘)Q (75) 19,
4L34 13, 4S7RN (351 12, SZIAG (20) 19 SH3KJ (‘58)
i8-17, SUZ'SB (55) 10, 52485 (75) 19, 6Y5s AR (16) 6
KT, 7PSAB (73) 17, 7Q7LZ (85 9, 7Xﬁ~&P (95) 10, 8P6BU
(19) 15, 9GLHM (52) 15, 9V1s LK (15) 10, OC (37) 11
and 9Y2AT (15) 20.

16 c.w.s following grows steadily with Ws 1BB

3DPJ 9PNE #VXO0, WAs IFHU and 6IVM in
the “How's"” 1.8-MHz. va.nguard After years of struggie
and sweat the first Nine top-band WAC apparently has
fallen to WOPNE, “I was about fo give up entirely this
vear when I heard our [eague President, WANWX, work
KAIMF. 1 couldn’t hear KAGMTF but decided to continue
scheduling Asians and try a different 2-10-ft. wire for 1495
ke. March &th I finally worked KAGAK!" WHVXOM. ..
keeps adding more JA/KA contacts to his (Jolorado log,
aometimes switching successfully to s.8.b. W3DPJ finished
his first year on 1.8 MHz. with 13 countries, five continents
and 48 states, working 5Z4LE in March, and ZL3RB as
late as April 27th. Qther possibles on various 160-meter
DX lists are CE3CZ, DJs 488 (28) 23, 7YR (25) 21,
DLOKRA, EIs AL (70) 0, 4AN 9J (25) 23, F3BQ, dozens
of UK. ca.ndldatmrncludmg GCs 3IEW "0) 5 and SHT
HBYYL, JAs IBHG IRST 2CLI 3AA 4[0 7AO 7C
7NT ¢BD, OE2JG (26) 23, thirty OK/OLs, PAgs BR. I
(27) 23, FCM GMU, PY2BJH (27), PZIAH (27) 5, VK=
SKO (2) 20— 21, 9GN, VOIFB (5), VPs 2VL, (3) 4, 7DX
YVIOB, ZB2s APAY (25,75}, ZCARB (74) 21 and ZE'SJO
(1) 3-5. How will revised Stateside 160-meter regulations
affect DX doings? In the old Class B and C License days
of thirty years ago the band was one roaring mess around
the clock — plenty of short-haul fun! But we shall sce.

That's all we have room for this trip but later on we'll
gean other loggings, vspecially the phone doings of (20)
Ws 1AYK 1DAL 2DY 2VOZ 4G4TS 7BE 8IBX 8YGR
9LNQ, Ks 2UPD 4TWJ QUIY WAs 4WIP 5PPZ 5PUQ
6JDT SKRE 8MCQ 9TFM J. Stevens; (15) Ws 2DY
4AJJ 4GT8 8YGR, WAs eﬂIRV 6JDT 9TTM F3VN/W2,
Mr. Stevens; (10) Ws 2V07% +YOK 8Y! GR, KATWJ, WAs
1TED 3RV 8MCQ 9TFM ; and, sooner or later, the 20-
meter c.w. ledgers of Ws 1DAL 2ICO #EAY 7BE 8IBX
8YGR, WAs 1#HU 1I0N SIIRV 5PPZ 68IDT 9TFM,
WB2ZNZ and I1ER, plus informants to file. unspots
keep it comin'!

Where:

SOUTH AMERICA — VP8IG (G3UAU) writes from
Stonington island, “I will QSL all QS0s eventually.

However, at this antarctic location I receive vnly one il
& year. Much also woes astray. I request all cards be sent
via CX2AM or, preferably, through RSGB.” . _. _. — Lack
of lizison eauses W3HNK to relinquish ms.nagemcnt
of YV5CEY Q8Ls, hut WBGTEE continues to repre-
gent YVBECIL eardwise and promises one-day service for
s.a.8.e. (self-addressed stamped envelope) petitioners pro-
vided log transcnpb is at hand X News-Sheet
mentions F. Chilvers, 1 Grove Rd., Lydney, Glos., England,

as a possible source of assistance toward QbLs from VP8
¥, and JH “I've sent out some 24,000 QS0s for
HEKGAT since 1957, about half of these ut my own expense,'’”

reports WOWIIM, fcehng that nobody should have trouble
confirming this one . A postalstrike impeded most

QST for



Chile mail this spring, including outbound CE9AT paste-
hoards.
(ﬂUROPE—-“UY:SAD QSLd direct fmgn Kiev,” com-~
-4 moents WOEAY, “the first Russian QSL ever received
here outside bureau channels,” ... _ ... WBLFJO says
he ean help expedite UATKAC coutirmations ... . -
WICW of ARRL's DXCC Dlesk has it that HV38J QSOs
un December 17, 18 and 21, 1966, as well as April 1-8,
1968, can be eontirmed via WBGOOP . ., _ WB2RLK
undertakes SM7CRW QNL dutics as of May 4, 1968
As a QSL route to BASITU DX~ Veun-Sheet

;'x;:Z)i;J.Lr;len(is the League's 3rd call area bureau branch, at-
tention W3MR . _. .. - WALWIP skeds CT2AR (WAL

LX) each Thursday for up-to-the-minute log transeripts
that make for quick 8.8.5.¢. response. K2AGZ may now be
of assistance toward CT2AS confirmations . . _. — Calls,
W1'Hs and other Jata pertaining to rumored Albanian
amateur action thresten enough *‘How’s” space to neees-
sitate their omission, Thanks, nevertheless, for passing
wlong word of all those “*%4A" wwcounters. Eventually one
may pan out!

A FRICA — “WY7ITT logged some six thousand QSOs as
&M ZD8BB in 1965-'66 and the QSL chore got rough,”
remarks W6EAY, *I've arked Rae to furnish me with his
logs, 80 anyone still minus & ZDS8BB card may write Lo
cither of us.” . ... .. . *I'm now QSLing for CR6LYF QSOs
on or after April 16, 1968,” naotities W3HNK, already
manager for GW3SDZT, KVIEY, PAYCOE, PZICF, SMs
ABUT 8BUT, TI2ICC, 4X4s RD and UH . .. ., _ K6BIA
iterates that QSLs for 5Z.LDW should go direct or by way
of RSGB, not via the RSEA bureau . ... .. _ VQ8&CC won-
ders why he's a “QSLer of the Month” in one OS7', a
QxT.-wanted item in the next, Steve's a thorough QSLer,
Wircet in response to International Reply Coupons, other-
wise via bureaus ...._._ ZEIJE of RSR announces,
“*Special multicolor Ls have been printed and will be
sent to all stations working ZE1WPC during its ton-day
(April-May) period of operation.”

( VCEANIA — WASMWG relieves K6ZDL as KGG6IG's
.7 QSL tender, *“Please be assured that we have all logs
for KGRIG,” writes Pete to WI1COW, “and there will be no
interruption in QSLing.” WAGMWG and XYL Jessic also
manage the eonfirmations of FR8AC, FOKBQ, HOANW,
HM2BD, KH6BIH and KJGDA . _ . . —~ Note the new
address for W3DWG/KH6/KS6/VR6 in the catalog to
follow. Hon answers s.as.e, requests direct, others via
baireau, and wants no LS. A.-issued IRCs, You may be
ryuning into Ron on 15 as KiDWU . ., ., _ VERON’s
DX presssays HSWIAT beeame 5WIAR in April, still Qb:LlI"lK
throngh WiZXT . _._. -~ I have VR2DI logs for Q80s
from March 23, 1968,” advises VEGTE, Bill's QSL manager
since this April 1st. Dunc reminds W/K applieants that
(T, 8. postage isn’t usable in Canada, so submit s.a.e. with
TRCs when patronizing VE/VO QSL agents . .._. -
KH6GJW (WBOGED s unable to assist with VR3DY-
KH6GLU QSLs and recommends reaching Ed via Box
762, Kaunakakai, Molokai, Hawaii, Y6748 , _, . ~ KIIs-
KBDY's operator Md tells WEEYM his activity has heen
on 20 only; scratch the 21-MIlz. ¢.w. model active this
SPTRE o e o LIDXA's DX Bulletin observes that
Nauru's VKORJ iz an avid philatelist who appreciates
help with his colleetion . _. .. - VKgIA Q8Ls go via
VK7ZKJ, VK8JW cards via VE3UQ, according to the
latter’s advice to W6RKB KeR x 2127, Dja~
karta, and P.O. Box 8, Bandoeng, are possible QSL paths

5Z4SS is a widely worked member of the Nairobi DX gang.
Ernie particularly enjoys the current 21-MHz c.w. boom,
{Photo via WA3HRY and WN3JAB)
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to Indonesia’s reviving haw population . _. . _ An Aus-
tralian post otlice fire apparently destroyed some outbound
VKGXK/VK2 QSLs. If your Lord lowe pasteboard is
vverdue, recheck with VESXK ,..._ ... “If VKOKS
mauages to wet on from the Solomons as planned, I'll
handle his QSLs,” forewarns W1YRC.

[ EREABOUTS — “W20FB has agreed to undertake
| QBL chores for HI8s (i(ii and LC for QSOUs after
February 1, 1968, states W9SZR/4. “Kx-HISRVD has
#one the equivalent of incentive licensing with the resuls
that his callnow is HISRV. K3KST continues to he manager
of his QSLs for Q8Os after January 1, 1968, No logs are
available for HI7IMP and HISRVD QSOs prior to 1468."”
..... ~ W3RX prescribes reference to the Postal Manual,
Chapter 2, International Mail, Subchapter 220, Part
221,25, for discussion of International Reply Coupons in
minute detail ..., _. - WB6SS0 is QSL rep for ‘TISABL
and XE1DP, no others . _. .. _ “Wonder how many old-
time DX rmoen recognized the author of *A 500-Watt Power
laverter’ in May ST as old KANT of 1928 Navassa island
fame,” muses W17%%. ‘I hooked him forty years ago with
the standard '10 Hartley, indoor wire and O-V-2 blooper.
Ten years later I spotted his name us author of another
ST article, wrote him and got his K4NT QSL for 1938
DXQC eredit,” ..., - WOBN now holds all W 9WNYVY
D) Xpeditionary logs at his old WBQKC address. *Cards
will be answered directly if cuough IRCs or postage is
included with requests. Otherwise QSLs will be sent via
bureaus. . . . Within a vear or hwo everyone making
contaet with these DXpeditions should receive cards.”
....... WNSTHG adds his eall to the list of those offering
to perform as QS managers for 1) X stations in need, and
s.w.l, J. Stevens is establishing a pool of such volunteers
kmown as Q8L Managers International at 1703 k. Wash-
ington St., Bloomington, Lll., 61701. **We will mostly enlist
short-wave listeners wanting to take on managerial dutics

but will welcome hams as well” . . _, - W5PM designates
WEBUK as FG7TG's QSL aide un the traditional 3.8.8.C.,
ot s.u.e. with [RCs, basis . ..., — WABEFH feels his

132/86 eountries worked, confirmed ratio is pretty measly
but it seeras to be in line with general indings. All depends
vt how fast you work "emn and how diligently you dig for
QSL holdouts. By the way, WLJUK and W ALW I[P seck
word on CEBXE; WIUTS is stumped by JY1BA and
AT2P0; WBMLX hunts for ex-F7CP; WASEFH Jigs for
contirmations from KBSYY, OHUNL, 0OX3s KI Lp,
PX1US, VP2AZ, VQOB, VSYABP, XPIAB and 7Q7RA.
Any ‘alp? . _ ... Your “QSLers of the Month" turn
out to be CRAID, 1MJSGI, DUls FH OR, EAPAIL, T3~
UISA, FO8BS, G2MI, (G0O3GS, ¢ D3RFK, HEPBKX,
USAT, KS6CQ, LZIBW, OL2BRR, PIsMA, SKAAD,
SVs 1AN ¢WL, TGIGF, TI2DQ, TJ1AS, TR8AG, VKOs
GN Z‘%I, VOIAW, YKI1AA, ZD3D, HAILLS, AUTAL,
SPBAY, OM2LN and UNIMM, plus QSL tenders Ws
20TN 2GHEK 3KVQ 10OPM QIVE, KYGCE, WABAIIL
and VE3IG, cach specially commended in this month's
dispatches from front-line “tfow's” eorrespondents Ws
lr‘l)AL 1UF 8YGR, KSLIL, WAs 1HON 2H U 9TFM and
FRVN/W2 for pastehoard punctilio. Any quickies you want
saluted here?

SIA — HMIAT  writes, “My QSL manazer since
£\ Iebruary 10, 1968, is W2CTN, Cards with Interna-
tional Reply Cloupons will also he unswered direct by myself,
100 per cent.” . _ . _, — WOCSZ finds that MP4TBO QSLs
are issued by VELIAST only on receipt of reports of 83 or
better. Qil up that S-meterl . _. _ . S.a.8.e,, or s.8.0. with
IRCs from non-W/Ks, will secure 1ZLHF QS8Ls from
WB2WOL, an arrangement effcctive April 1,1968. ., ...
KITWJ disclaims XW8 QSL connectiong, but KIUHY
still manages YVIMS-OMBMS pasteboards and S8y,
“Many eards arrive with no s.a.s.e, or IRCls courtesy. Most
of these seem to be from newer [DXers who are unaware
of customary QSL procedures.” Time to restate that for
direct reply, unless speciieally waived, self-addressed
stamped envelopes (self-addressed envelopes with Inter-
national Reply (Coupons when appropriate) should be in-
cluded in mailings to QSL managers herein designated.
This is proper practice when secking postal response from
anyone, for that matter, Now for a scamper through indj-
vidual specifications suggested in “Iow's” mail, Dbeing
mindful that each recommendation is necessarily neither
“ofiicial,” complete uor aceurate:

CPS8AZ, Box 64, Riberalta, Bolivia

CROLF (via W3HNK; soo text)

GR7IC, P.0. Box 135, Porto Amelia, Mozambique, B, Afr,

CTIRT, P.O. Box 3, Oliveirs de Azemais, Portugal

DLA4JP (via K7YUC or I1DFE)

FS}.”T:I{(}VZ, P. Turillon, 38 Skytop I)r., Ramsey, N, J.,
07446

FGTTF, (. Sousscing-Luzio, $5 me Bebian, Pointe-a-
Pitre, Guadcloupe

FHSCF, P.0). Box 304, Moruni, Comoro Ixlands

FOBBX, P.0. Box 515, Papeete, Tahiti

FR7ZR, J. P. Viode, Stn. Seismologique de la Plajne Jdes
Clafres, Reunion Island

FR7ZS, M. Daverat, Box 130, St. Picrre, Reunion Island
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Italy

N. Y., 09553

1.8, Samoa, 96920

KS6CT, W. Hallberg, Dept. of Hducation, Pago

HC2RZ, Box 6500, Quito, Keuador

HI8s GGG LC (via W20FB; see text)

HMls AJ AM (via W2CTN; see text)

HR4ET, Box 3, Amapala, Honduras

11DFE, P.O. Box 421, APO, New York, N. Y., U92u3
151J, T. Privitera, I11J, 10 Piazza Bologna, 00162, Home,

T0ART, P.O. Box 511, Florenee, ltaly _
KOBAC/8P6, D). Jessen, USNaviae, PO, New

MPATCE, Amateur Radio (lub, RAF Sharjah, BFPO 64
PKSYGR, P.0. Box 8, Bandoeng, Indonesiu
SK5AJ, Box 6, Mjolby, Sweden

SM7CRW (via WB2R LK ; sec text) X
TAs 1AM 1IB IRT 2SC, via R. Guard, jr., K4£EPI, P.O.

Box 7542, Patrick AFB, Fla., 32025
SP5CLK (via WIRLYV, see text)
TI2ZWAS, Box 3461, San Jose, C.R.

UYS5AD, P.O. Box 533, Kiev 4, Ukrainian 8.8.R., U.8.8.R.

VP2s GBG GBH (via VE3DLC)

VPs 5RS 7CC (to ZD8CC)

VQ9s B, DI, P.O. Box 191, Mahe, Seychelles
VU2DIA, B. Hegde, IPWS Stn., Panjim, Goa, India

W3DWG/KHG6/KS6/VR6/mm, R. Maples, KIDWU, Rt.

3, Box 12, Fuquay-Varina, N, C'., 27526
YU7ZLBC (via K7YUC or I1DIE; see text)

ZD8CC, R. Strong, % RCA/MTP, Ascension, Patrick

AFB, Fla., 32925

4Z4HF (via WB2WOU ; sce toxt)
5VZAB, P.0O. Box 362, Lome, Togo
7Q7WW, Box 453, Blantyre, Malawi

8P6CA, J. Richardson, Warners Terr,, (hrist Church,

Barbados

9K2BJ, P.O. Box 8419, Kuwait

CNSGE (via W2GHK)
IR7FLM (via LREM)
CT2AR (via WALWIP)
DJ2IB/CT3 (to DJI2IB)
FC2CD (to F20D)
FG7TG (via W5BUK)
FGTT1/FS7 (via. KQGCE)
FKBAU (via VE3ACD)
FO8CA/p (to F2ZRS)
GB3MHE (via GBRAD)
GB3PRC (via GAWGW)
(C5ASF /a (via RSGB)
GIZAOB (via WBERYN)
HBOWN (to HHBOWN)
HISRYV (via K3EST)
HS1BD (to W6HDO)
HS3DR (via K7CBZ)
HS3TM (via K3LTU)
HS3ZZ (via K3FYR)
HV3SJ (see text)
10ARI (via [1LAG)
1Z6KDR (via VE3ACD)
JY1HRU (via JAIEZM)
K5HOR/KS4 (to K5HQR)
K.G6IG (via WAGMWG)
KH6GLU (sce text)

KM6DE (to K6LVJ)
KW6GH (via W2CTN)
PXIKT (to F3KT)
PX1S8Z {to DL68Z)
PXI1VV (to DL3VV)
TE2WLC (via WALPFD)
UA1KAQC (see texty
VKIKS (via WiYRC)
VE@VK (via VK6CD)
VP2VP (to KPtDBU)
VP8JG (via RSGB)
VR2DI (via VE6TK)
VR3DY (see text)
W4AMP /K6 (to K4BS)
WAIROV /KG4 (via
WAMBG
XEOEUQ (to WEEUQ)
YU7LAE (to S8M5PW)
YV5CIL (via WBATEE)
ZB2BCG (via ZB2A)
ZC4RAF (to ZCHAK)
ex-ZD8BB (via WHRAY)
ZE1WPC (via RSR)
ZFIRD (via K8LSG)
3A0EJ (to DKIKO)
5Z4LK (to VQ8CC)

York,

Paga,

VP5CB (K3NAU), very popular on 10, 15 and 20 phone
with his one-element triband quad, expects to represent
South Caicos until March of '69. Charlie favors 28,650,
21,350 and 14,337 ke., the latter in a Coast Guard net
Mondays through Fridays at 1600-1700 GMT. VP5s AA
and AB also are frequently available from the Turks
& Caicos. {Photo via K3IWUW])

(A, Miller, 62 Warward Ln,, Selly Oak, Birmingham, 20,
ngland), Japan DX Radio Club Bulletin (JALDM), Long
island DX Association DX Bulletin (W2GKZ), Newark
News Radio Club Bulletin (L. Waite, 39 Hannum $t.,
Ballston Spa, N, Y., 120200, North Eastern DX Association
DX Bulletin (K1IMP), Northern California DX Club
D Xer (Box 6508, Menlo Park, Calif., 94025; attn, K6CQI),
Houthern California DX Club Bulletin (WAGGLD), Utah
DX Association Bulletin (WYLEB), VIERON'S D Xopress
(PAds FX LOU TO WWP) and West Coast DX Bulletin
{WB6UJO).

Whence:

qOU’I‘H AMERICA — LCRA announces this year's nll-
L) mode Independence of Colombia DX Contest slated to
run from 0001 GMT July 20th to 2359 the Zist on 10
through 8) meters. North American stations earn 3 points
per HK contact, 1 point per non-HK contact, and for tinal
weore multiply contact-point total by the sum of HK call
areas and band-countries worked (no erossmode work
allowed), Trade the usual RS- or RST001, RST002, cte.,
serials. Logs, a separate sheet for esch band and mode, go
to (lolombia Independence Clontest, %, LCRA, Box 58%,
Bogota, Colombia, for arrival no later than September 30,
1968, to be cligible for trophy and certificate swards

s “I’ve been active in Grabamland for the past
sixteen months,” acknowledges VP8JG (G3UAT, ‘‘and
have had huudreds of contacts with W/Ks who display a
fine standard of c.w. operating.” VP8JG will have single-
sideband gear available henceforth ._._. - KC4USY
§\i,'ap(si local 14-MHz, QRM with neighbor ZL5AA on Ross
island.

UROPE — DARC  (Germany), invites amateurs

24 throughout the world to participate in its AR DX
Clontest, No. 14 in the series, scheduled for ¢.w. from zeru
CMT, August L0th, to 2400 the [1th, and phone un Sep-
tember 14th-15th, same times, Non-Kuropeans will trade,
RSTO001, RST002, ete. (no ““T" on voice of course) with
LKuropeans once per band at one point per QSO (2 points
per 3.6-MHz. Q80). Additional points are yours by sending
QTGN (QS0 reports) to Kuropean stations at one point
per QTC, Hach QTC cousists of (1) time in GMT, (2) sta-
tion call, and (3) QSO number of any previous WAE Test
contact. For example, WA9IBRC raises DJOYL and earns &
contact point thereby: WAIBRC previously worked
GALUV at 1207 GMT for G3LUV’s 9ith Test QS(), Mo,
besides the QSO point for his serial swap with JOYL,
another point goes tu WAIBRC if he successfully trans-
mits <1207/G3LUV/096” to DIIYL, WAIBRC can work
[DJYYL later on the sawme band only for sending additional
QyTC. Over the entire Test period each QTC can be sent to
turope by WASBRC but once, and DJOYL can accept no
more than 10 QTC per band from WAOBRC. Thus the
more Test Q80s accumulated, the more QTC are available
to parlay into additional points.Searing: Multiply combined
(80 and QTC points collected on all bands by the combined
numbers of multipliers eollected on_all bands, the latter
Jeriving from DARC's Worked-All-Europe Clountries List
~ (T1 (T2, Germany, Spain, EAG, E1 I' FC G GC G
(i1, Ycotland, Shetlands, GW HA, Switzerland, Liechten-
stein, IV 118 IT, Norway, Bear Island, JW IX LX LZ,
San Marino, OE OH_OI1§ OK ON OY 0Z, Holland, PX,
Sweden, 8P, Greece, Rhodes, Crete, European Turkey, TT
UA/UV/UW1-6 UB/UT/UY5 UC UN UO UP UQ UR,
I'ranz Josef Land, YO YU ZA ZB2 3A and 9H1, Kntries go
to W, Skudlarek, DJ6QT, An der Klostermauer 3, D-6471
Hirzenhain, West (Glermany, postmarked no later than
September 15, 1968 (e.w.) or October 15, 1968 (phone). Top
Test performances in many regions wiil be rewarded with
testimonials of merit. Note: Work no more than 36 of the
48 available hours each week end, and split the 12 hours
not used into no more than two rest periods ._._._
TF2WLC is manned by WA4BNT at Keflavik airport, and
WA4PED says Wayland will be there for the Navy till
next January . . ..— DM2ATL's research indicates that
HMs 3YPD 3LOG sMSE 3PA 3BE J8BO 2('PL 3ZIC
2000 and 4WEKL finished in that order in the e.w. section

Your committee on QTIs this run: Ws ICW 1DAL 2DY

of this year's ARRL DX shebang. The '68 WADM DX
9ICO 2VOZ 1GTS 4UF 4YOKR 447 5PM 6EYM 6RIB

Twst is secheduled for the third week end of October, more

uSZR, Ks 3UZZ 3WUW 4TWJ 6BIA 83LC, WAs IFHU  etails subsequently . _. . . WB6JKQ and K7YUC help
1IED 2WGS SHVR 4WIP 8MCQ %I'TM, WBs 24NZ  keep [1DFE active on 10, 15 and 20, e.w. and s.8.b. "JEQ
SGTT, F3VN/W2, KH6GIW, ZELJE, Canadian DX Asso- is angling for San Marino I'Xpeditionary fun . _, .. _ K

ciation Long Skip (VE3DLC), Columbus Amateur Radio spreial RET activity honored pionesr French physicist
Association CARAscope (WSZCQ), DARC'S DX-MB  (iustave Ferrie un May 25th-26th, and Sevran Radio Club's
(DL3RK), DX News-Sheet (G. Watts, 82 Belmore Rd., '5KD promoted feverish anpiversary DX activity in April
Norwich, Nor.72.T, England), Far East Auxiliary Radio on 7, 14 and 21 MHz. . _._. _ That dMay IZ6KBD out-

League (M) News (KA2LLY, Florida DX Club DX Report
{W4BRB), International Short Wave League Monitor

o8

hurst occurred on the rare isle of Ponza, according to
(Continued on page 148)
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GEORGE HART, WINIM, Communications Manager
ELLEN WHITE, W1YYM, Deputy Comms. Mgr.

Administration: LILLIAN M. SALTER, W1ZJE
Contesis: ROBERT HILL, W1ARR

BPL Medallions. At the bottom of each BPL
column there is reference to a 1954 jssue of
QST for details about the BPL Medallion. This
seems 4 long time back, aud it has been requested
that the information be repeated; so here goes.

At the Board Meeting in 1954, it was moved
and ecarried that medallions be issued to each
amateur who “made” BPL the third time. These
took the shape of small bronze miniatures with
1 ring at the top for dangling from a watch chain
or otherwise affixing to one's clothing. It was
to be a sort of status symbol, something to be
worn by traffic men who have achieved the
BPL three times or more since June 1, 1954.

The BPIL medallions are issued automatically
by headquarters, without necessity for applica-
tion, on the basis of records kept of BPL listing
for each amateur who makes it. The third time
his eall appears on the BPL list, he is sent a small
affidavit vard on which he indicates that all
traffic was handled in standard ARRL form on
amateur frequencies. When he has signed the
card and returned it, a blank medallion is sent
down to the engraver’s to have the call letters
engraved on the back. It is then shipped to the
expectant recipient — free all the way.

There is only one medallion to a customer. You
don’t get one every three times you make the
BPL, only the first time. It’s a one-shot award,
You also don’t get it immediately after you sub-
mit your third BPL total. The BPL has to be
included in your SCM’s report and printed in
ST, then the wheels begin to move. In general,

DXCC: ROBERT L. WHITE, WICW
Training Aids: GERALD PINARD

allow six weeks after yvou send in vour third BPL
total before you begin to feel you have been over-
looked.

As with all contests and awards, questions
keep popping up. For example, « husband and
wife team make BPL jointly. Someone changes
his call. Someone else moves. How about MARS
tratlic? How about clubs and elub stations? All
these questions can be answered (we hope) by
the essential rule that only individual amateurs
working at their own stations are eligible for this
award. You cannot qualify by operating someone
else’s station, nor can the person whose station
you operate qualify on trafic you handle for
him. Club and military-base amateur stations
are not eligible. MARS traffic (i.e., the traffic
handled on MARS frequencies) does not count.
No “joint” traffic totals can be counted — if
husband and wife use the same gear that's quite
all right, but they have to use their own calls in
handling the traffic and in counting it.

All OK on BPL medallions, now? The noie at
the bottom of the box will now be changed to
refer to July, 1968, QST'.

Dummy Loading. How often have you tuned
around the band and found a lot of ‘“dead”
carriers blazing away, or been bothered by them
during a contact? Plenty, we'll bet. The ¥CC
requires that you log and identify each transmis-
sion made, but we'll wager very few operators
either log or identify a transmission made simply
to tune up an antenna. Or listen on the frequency
before doing so either, in all probability. At least

OPERATING EVENTS (Dates in GMT)

ARRL-IARU-SCM-Affilated Club-Operating Events

July

August

September

7 LO Time (Leaguc Officials
anly)
11 Qualifying Run, WeOWP
12 Qualifying Run, W1AW
13-15 CD Party (e.w.)¥

20-21 Independence of Colombia
21 Minnesota QSO Party
{p. 106, thisissue).

a9(1-22 CD Party (phone)*
#[,eague Officials and Cominunica-
tions Dept. Appointees only.

Contest (p. 98, this issue).

2 Qualifying Run, W6OWP
3-4 Md.-D.C. QSO Party (p. 104,
this issue).
4 LO Time (League Officials
only)

10-11 WAE DX Contest, e.w.
(p. YR, this igsue),
17 Qualifying Run, WIAW
17-18 Indiana QSO Party (p. 105,
this issue)
New Jersey QSO Party

5 Qualifying Run, W6OWP
7-8 VHF QSO Party
VU/487 Contest (e.w.)
8 LO Time (League Otficials
only}
11 Frequency Measuring Test
14-15 VU/487 Contest (phone)
WAE DX Contest {(phone)
17 Qualifying Run, W1AW
26-28 YLRL *Howdy Days™
Oct. 12-14 CD Party (phone)
19-21 CD Party (c.w.)
Nov. 9-11 S8 (phone)
16-18 SS (c.w.)

July 1968
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that’s the impreszion one gets from tuning across
a band during ihe busy part of the day. For every
station in contact or trying to make contaet, it
seems there are hulf a dozen tuning up.

Matter of fact, guite a few letters are being
received commenting that W1AW's frequency
during bulleting and code practice seems to be o
popular anteuna~tuning-up =pot; but that's
another story.

IFor most tuniug purposes, a dummy load does
the job. How do you malke a dummy load? Easy,
just solder an electric light bulb onto the end of
a piece of coax and cormnect the other end to vour
transmitter output. I the bulb blows, use a
farger one. Of course you can use a lurge resistor
instead, but the bulb hag the advantages of
visibility for tuning to maximum output. If you
wanut to be sophisticated, there are sume good
dummy loads availuble commercially. For testing
the output of an amplifier, throw that dummy
onto the output; don’t do yonr testing on the air.

When it comes to finding out how an antenna
loads, or if it will load, or how to make it load,
vou have a slightly different situation. Some on-
the-air testing is often necessarv: not as often
a3 you think, but once in a while. Some pencil-
and-paper ealeulation and eareful meusurements
can avoid a lot of fiddling around. 1f you cut a
dipole to length, feed it with coax, make sure the
outpub is matched to the input, it'll load. Same
with & beam, yagi or quad or what-have-you.
Construct it right aud you'll have s minimum
of eutting and trying. If vou do have to put a
sigual on the air while you're loading up, take a

listen first. Avoid clobbering a QSO or a net.
Even if the band is crowded, there is usually
some spot you can use for your non-communiecat-
ing emissions, Nothing is so maddening as having
some idiot with a warbulating carrier plop on a
frequency you are using and send twiddle-de-
twa, twiddle-de-twa, a few NST's and more
warbulating carrier — or a “Helloononooo test'’
and a slow count from vne to four and back.
Sometimes the band sounds like a bunch of
harmonicas.

How about some mutual cooperation in keep-
ing this kind of garbage to s minimum, fellas?
= WINJM.

CODE PROFICIENCY PROGRAM

Twice each month special transmissions are made to
enable vou to qualify for the ARRL Cade Praficiency Cer-
tificate, The next qualifving run from W1AW will be made
July 12 at 0130 GMT. Identical texts will be sent simultane-
ously by transmitters on e.w. listed frequencies, The next
qualifying run from WE6OWP only will be transmitted July
11 at 0400 Greenwich Mean Time on 3580 and 7129 ke,
CAUTION! Note that since the datex are given per Green-
wich Mean Time, ('ude Proficiency Qualifying Runs in the
United States and Canada actually fall on the evening
Lrevious to the date given. Erumple! In converting, 0130
GMT July 12 becomes 2130 EDST July i1, Each month
the ARRL .Activities (‘alendar notes the qualifying run
dates for WI1AW and WGOWP for the cuming 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
vou copied. If you qualify at one of the six speeds trans-
mitted, 10 through 35 w.p.m., you will receive a certificate.
1f yvour initial qualifications is {or a speed below 35 w.p.m.
you may try later for endorsement stickers.

Code practice is sent daily by W1AW at 2330 and 0130
GMT, simulitaneously on all listed e.w. frequencies. At

WIAW SCHEDULE, JULY 1968

The ARRIL Maxim Memorial Station welcomes visitors, Operating-visiting hours are Monday through Friday
1 p.a,-1 .M, BDST, Saturday 7 e, —2:30 At BDST and Sunlay 3 p.M.~10:30 p.ss. EDST. The station address
is 225 AMain Street, Newington, Conn., about 7 miles sonth of Hartford. A mao showing local street Jdetail will be
sent upon request. Lf vou wish to operate you must have vour original operator’s license with you. The station will
be closed July 4-3, in cbservance of Independence Day,

GMT* Sunday Monday Piegday Wednesday Thursdny Friday Saturday

(410101 CV-0B3L CGW.ORSL 2W-0pst CW-0BSt C\W-0OBS!
0020-100% oo il e : 141 14,1 7.088 14.1

[14¢ Phone-O1B8? Paono-() 1382 Phoae-00B3? Phone-01332 Phone-OBBS?  Phone-0) 1382
1105-0¢1304 1145.6 3.945 145.6 A0.7 [.82 2141

0130 Clode Practice Daily! 15-35 w.p m ‘fThSat., 5~25 w.p.m. MWFSun.
02300304 3,555 1.805 7.08 3,055

0300 RTTY-OBS® R I‘TY OBS2 RTTY-ORSS RTTX -0OB8* RTTY-OBS3
VR 10013304 3.625 14,095 3625 18045 3525

0330 . Phone-O882  Phone-OBS82  Phone-(1382 Phons-( M382  Phone Q1332
043501004 72355 3.945 v 5 7.255

0400 y W-()Bbl CW.0BSt CW-0OBS! CwW-0Bst
1420-05004 e 3,850 7.08 345 3.555
1700-1801) 21 /285 317285 217288 21728 ...,
1400-2000 14.28 14.28 7.236 128 L.
2000-2100 4.1 f4.28 14,005 217288 T.08 ...
2200-2:300 217285 21.075% 217287 7.255 .

10 RTTY-OBS37 PP

2330 Code Practice Daily 10, 13 and 15 w.p.m.

1 (W,0B8 (bulletins, 18 w.p.m.) and code practice on 1.803, 3 . 7.08, 14,1, 21,073, 30.7 and 145.6 de,
% Phone V38 (bulletinsy on 1.82, 3.94%, 7.233, 14.28. 21,41, 50.7 and 143.6 dMec.
$RTTY OBS (bulletins) on 3.623, 7,045, 14,075 and 21.095 Me. 170/830 cycle shift optional in R'TTY general
operation,
+ Starting time approximate, Operating period follows conclusion of bulletin or code practice.
3 Operation will be on oue of the following frequencies: 21,075, 21,1, 2L 11, 28.08 or 287 AMe.
5 WI1AW willlisten in the novice suyments for Novices on band indicated before looking for other contacts,
¥ Bulletin sent with 170-cvele shift, repeated with 830-cvele shift,
Maintenance Staff: WIQIS W1WPR. * All times/days in GMT. general operating frequencies are approximate,
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0130 GMT Tuesday, LThursday and Saturday, speeds are
15 90 25 30 and 35 w.p.m.; on Alonday, Wednesday, Friday
and Sundays, speeds are 5 754 10 13 20 and 25 w.p.m. For
practice purposes, the order of words in each line may be
reversed during the 5 through 13 w.p.m. tests. At 2330
(iMT daily, speeds are 10 13 and 15 w.p.m. The 0130 0220
GMT 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 W1AT (but not on the air!) and to allow check-
ing strict accuracy of your copy on certain tapes note the
(3MT dates and texts to be sent in the 0130-0220 GMT
practice on those dates:
ate Subject of Practice Text May QST,
July 15: 1t Seems to Us, p. 9
July 22: League Lines, p. 10
July 25: Auroral Notes,* p. 36
July 30 QR P versus QRO¥ p. 54

Date Subject of Practice Text from Understanding Lina-

teur Radio, First £dition

Ang. 5: Controlled-Carrier Screen Modulation, p. 88
Aug, 9: Linear Amplifiers, p. 83

# Speeds will be sent in reverse order, with highest speed
first,

C. D. ARTICLE CONTEST

This Communications Ilepartment article con-
test, a continuation of the very successtul Q87' Arti-
ele Clontest during the 1964 anniversary year, needs
vour best ideas (in 800-1200 words) relating to
League organization, clubs, training exercises, and
operating techniques. Periodically, the best articles
submitted for the “ D Contest” will be chosen to
ag.pear, with the winner electing to receive (a) a
bound Handbook or (b) a QST binder, League
emblem and the ARRL DX map. Our wiuner this
month iz Ross A, S8heldon, K4HKD, and his article
appears below.

The vperation of specitic individuals under stress in a
genuine emergency provides many surprises.

As & retired army infantry soldier I can recall many a
“hard-head’ who become equally bull-headed in overcom~
ing obstacles and continuing to function in an emergency —
whereas the **nice guy”' folded up helplessly in a situation
where “getting along’ with a situation must give way to
mastering it.

Often the most unlikely individuals turn out to be the
ones who come through in a pinch,

And when the pinch comes, the lucal emergency net needs
all who will ' come through.”

And it will have them only it it has vrained them,

APRIL CD PARTIES

Intermingled with the joyous sounds of springtime were
two other noises: (1) a loud crash, caused by the toppling
of the 300K~ and 900-Q80 hurdles on c.w.; and (2) a kind
of whomp, reminiscent of a dull thud, w hich is how the phone
Party went over, shanks to lack of activity and atrocious
high-band conditions.

New Al champ K2zKIR still managed to tind 2 couple of
Hies in the vintment: Y00 contacts meunt lots of work with
the dupe-sheets — and Bud also missed three sections that
were active! . . . Alabawmians responded nobly to the com-
plaints in che April CD Bulletin — no less than tive of the
boys kept the Cotton State ultra-wvailable. . . . WLAX
(secresty W1JYH) glommed 68 sections in just 4 hours.
. .. WIBB’s 160-meter CD log shows only five contucts.
Where was everbody at 0330Z? . . . KtQPH bids adieu
to Wyoming and will be rackin’ ’em up from South Caro-
lina hencetorth.

As always, the following are cluimed scores \subject to
merciless blue-penciling by our alert and aggressive staff of
computerized log-checkersy; final results will appear in the
July CD Bulletin, Following the total score: number of
contacts, sections, hours of operution.— WI1A1KH

TO CALL OR NOT TO CALL
Ross A, Sheldon, ¥ K{HRKD

Some years ago QST contained an editorial comment in
the tratiic handling section deploring the dependence upon
“iron men’ in the traffic system,

The point made was that, although “Old Reliable” al-
ways got the traffic through, the purpose of the trattie in
training AS MANY HAMS POSSIBLE in tratlic handling
- ggainst the time when a real emergency erops up sud-
denly requiring all available hams. In such cases a few iron
men couldn't be spread that thin and often would not be
available,

Koth the Alaskan earthquake and Topeka tornado re-
sulted in a few hams pulling a disproportionate load of the
rraffie work.

What has been said of traffic nets can be said double for
the telephone call list of “old reliables” used for local
eluergencies,

\We cannot afford the luxury of thinking that a tornado
will wait for our *‘iron men’” to get off work and get howme
to await a call, We should have ALL known mobile nuits
on the list and alert ALL who bave indicated their willing~
ness to he called — whether all are needed or not.

‘Phere would be several advantages to this,

More hams would have the experience of Leing called
from the table to “‘get on the road’ immediately. Any
difficulties that showed up in the process would be a lesson
to the ham concerned in keeping his mobile erjuipment on 2
»ready-to-go"’ hasix, Frequent calls would keep all from
leing lax in preparation, or rusty in operation.

Net managers would benetit from spotting the hottle-
necks in both the alert system and the performance of
individual operators, Nothing is more disconcerting to a net
than a slow-witted, hesitant-voiced operator acting as a
net coutrol station. Local vhf nets frequently have this
type of NCS8 because “pood old Joe ought to he wiven
womething to do beeause he is one of the founders of the
club.”

“"¥3318 Avery, Huntsville, Ala, 35805,
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cw. WBIGTS  LILS0n-853-62- 8
KK 2005,185-004-7-1 VeB1L £10,103-554-61-13
wsstIiR( K1ZN D,5Bpr. ; 04-67-19 BHDEY 106,920-325-85-12
290,400-835-59-20 KiBS>/ 4 106,800-350-60-10
WOYT (K9ZMS, opr.) weBvy LU®,155-330-63-14
287 300.832-68-17  BBEKG  1U6,140-342-61-10
K2EIU/5  266.700-755-70-15  W2LVW  1u5S50-355-58- o
WAGSDC  254,100-720-70-16 ~ BSEXE  105,530-346-61-19
WODGH  213,880-721-67-20  WiGE £05,300-387-54-15
VEIBDJ 217,140-651-66-20 “‘2(‘ Vw 105,020-3459-549-15
WOJCK 216,745-640-67-20 \\, 1AX 104,38030068- 4
W3IN 215,070-630-67-20  WBHND - 108,820-353-56-12
WiliQ 213.860-622-68-17  WAKFC  102,785-840-61- &
WAOAUM  311050-624-67-20  WB2TEN  100,315.325-61-16
K50CX  204930-615-66-19  WASHTQ _ 100,003-530-59-13
WBINZU  203.450-621-65-19 W25 (WA2DPT, \WB2lAJ)
t‘\’lg%ﬁ\g‘} 198,660-:222—66—20 100,200-328-60= 7
VB2RKK  191,425-582-85-20
VEZBMS  182,270-532+66-20 PHONE
KG6QPH/7  182,160-547-66-20  KOEIU/5  19,025-300-5-16
WBBOLD  170,950-523-65-18 ~ KICEC  102,300-325-62-20
WOAQW  163,150-502-65-10  W6EL 76,515-237-63-15
WIETU  162,500-500-65-20 W8S (K1ZND, opr.)
K3HEK (K3AHT, opr.) 71,225-252-55- 8
159,250-183-65-12  K2KNV £7,480-235-56-12
W2FR 157,950-479-65-19  WIKJJ 7- 8
WBAHZ (WASPOS, opr.) W3uN : 53-9
154,540-477-6420  W3IN 52,360-181-56- ¥
WALAVM  40,040-472-63-17 W3l 46,320-187-18-12
KUHX  49,90-450-66-15  KICAU/Z4  43,430-182-45-13
W2PU (KBJLE, opr.) WENOH  4,875-170-18- 5
10,H0-461-64-19  WALUAZ  42,625-150-55- 7
WBIUHZ  146,560-452-64-20  K20QDT 41,250-181-50- 4
WALWWT  140200-430-66-13  WEDGH  41,000-157-50- 7
WOPIT — 142,675-435-85-15  WASIIN 40,500-156-50- 8
K3WWP  140,160-431-64-20  WiKTU 40,£20-172-47- 9
KIBMI  136320-420-64-17  KITKS/1  49,000-150-50- 8
WENER  [36,090-032-62-15  WASIAF  36,505-149-49- §
WAWHK  134,505-422-63-17  WONLJ 3,770-110-49- 5
KiPUZ 130,240-300-64- 9 WOYT{ K9ZMS, opr.)
WSBUK  127,720-405-62-16 $1,270-142-46- 5
WeWX 126,170-400-62-13  K1JHX 32,970-150-42-12
WASKUD  125,100-112-60-18  KasJs 51,605-129+10-12
KZSEX  [25,390-399-61-10  WBGAL 300, 745-143-43-10
WBGTMC/6 122,760-391-62-16  KAUWH  30,150-140-42-7
KIUDD ~ 121,600-375-64-13  WOINH 20,670-122-16- 5
WAGN {20,930-403-50-10  KZ5FX #7,030-126-42- 8
WALABW  [20,0(5-375-63-18  WBJW 26,550-111-45- 8
WE20YE 1168703726213 KITTN 26,150-115-16- 9
WALRIT 10753656016 WALERS  25710-143.86-0
WY C(KAUXQ, opr.) WABSDC, 25, 140-100-48- 3
111,900-369-60- 8 WB2REK  25,020-182-36~ §
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DXCC NOTES

As & result of diseussions at the NMay meeting of the
ARRL Board of Directors, we are pleased to announce the
following with regard to DXCC vodorsements,

I'o review eurrent policy, submissions for DXCC wn-
dorsetnent are mwade on & hasis of 20 for those whose totals
are below 300, For example, if you have a present aciual
total of 120 confirmations now credited, vou should not
make a further application until you have 20 tor more}
eards to submit, This would let you reach (or pass) the
next 20-level endorsement, i.e. 110, \nother exampie: If
vou have a present actual total of 125 confirmations cred-
ited, you would not make further applications until you
have 15 (or more) cards to submit, allowing you to reach
{or pass) the next 20-level endorsement, i.e. 140,

Effective July 1, 1968, for those having an actnal ac-
eredited total of 300 or better the submission basis will be 5,
rather than the previous basis of 10, For ¢xample, should
vou have an actnal total of 30(), you will be able to make a
further application when you bave 5 {or more) cards. This
would allow you to move up to the 305 level. if, for examplie,
your current actual accredited total is 303, 2 (or more)
eards would be acceptable since that too would bring you
up to the 305 level, Please note that no endorsement stickers
will be issued for these intermediary levels. Stickers will
continue to be given for even l0-level marks and the Q87T
endorsement listings will be shown at the appropriate
20-mark level (between 100 and 300), and the 3-mark
levels above 300.

Honor Roll eredit submissions will continue to be ae-
copted during March and September oniy, for the June
and December ()ST Homor Roll listings. If you are not
currently on the Honor Roll, but have enough curds to
hring your new total up to (or past) that of the last-place
position shown on the previous tonor Roll listing, you
may submit the new cards during March and September,

Aunocuncement is hereby made of two deletions to the
ARRL Countries List. These deletions are V'S9H ... Kuria
Murin and ZC6 . .. Palestine,

Cluntacts made with Kuria Muria November 30, 1967 and
after will be considered the same as contacts with Sultanate
of Muscat & Oman ( MP4M, VS30),

The ZC8. . . Palestine listing, comprised of the UN Truce
Area bordering on [srael, no longer exists and therefore that
listing is being deleted.

Honor Roll totals which will appear in the [)ecember,
1968, Lssue will have these two deletions made to them auto-
watieally,

Reference ix made to the DXCC Note appearing in the
Blay, 1968, issue, The VP2ME confirmations and operation
mentioned in that DXCC Note are not concerned with the
operation by ZDS8HL, ZD8WZ and ZD8RD in January.
1966, ax VP2ME. QSLs for VP2ME contacts dated Jan-
uary 25 to 28, 1966, can be, and have been, accepted for
DXCC credit.

{Continued on _13%)

YU2RAZ.. ..

@& DX CENTURY CLUB AWARDS

From April 1, through April 30, 1968, DXCC Certificates baged on contacts with 100-or-more
eountries have beenissued by the ARRL Communications Department to the Amatenrlisted below.

Yo %emé’ma

HBIMD, YU2RAZ.. .. GUPEY, ., .. 106 W4AST. ..., 101 VBY, . . .. 00
WoLDW WOWUA. ... DIRRC . 101 WALGYP 0o
9AE. .. ) . VDL,

103 ' BAR .10l
WSOVM . .|| 03 WASFZQ. . .10l

Endorsemento

Yndorsemeutsissued for confirmations credited from April 1, 1968, through Apri) 30, 1968, urelisted below. Endorsementalist-
ings through the 300 levelare givenin inerements of 20, above the 300 level they are given in increments of 10, The totalsshown
do not necessariiyrepresent the exact eradits given but only that the participant hasreached the endorsement group indieated.

330 WB6OOP WALLXX KoY LP W7YBX WoUTQ WAMOT WIECTF
WeUov K2PXX WaUTIG W1PYM WAOLMY
K6EDE WaPAH WATFIG 140 woveQ
WINNC 180 160 GMBAFF
320 280 240 WASIVL DLICT K2DNL [§RVAN 120
W9HB PYTYS K0 KiEIN (45PQ) ReDDK DJ3YC
Wa2DLJ KAy, KBYUI HBYADD KIRSM K200
VERGG PAGYO 200 VESTS ORIPY PYSQW VE2BUW
310 Wow KU WOl DJEXA WA2UBC HM30ID VE3FYF WALFJT
K2CPR YEOYP WASIRT 11LOL W3R VEIBXY WAPEW WA2QFE
SM7QY ; ¢ K3B8Y WD VELXN WAWHEK WAEXO
W1DGJ WML WAUSM VESDP WALFEW WiHY
WARLS 260 220 WB2PWU WB6CPE WA2LOR WALSYA WASLMG
WEEZE OK1ZL K5QHS W4KJL WIBMD W3UHN W5IRG W7GXC
Radioteleptions
330 W2FGD 240 W6DZZ K5QHS KARHL WIDOR 120
DLIIN WOMLY KeBUR WERGG K8YCB KLRQ% K8THT
W2HTI WSGXP WaGUZ VPINH K@LPL 140 KeYIP
280 WALUZ WaSSC VE4AS DUIFH WALIBJY
310 PYIYS 220 WIOWKU W4aHOS WavYvYs F&SS WAIIHN
KeCYG “,8’(@0 PAIA TPRAR WEPTS WEB2RLK WALXX
WaMES A ITYRK NEIMMM 160 WaMDJ W5NQR
WARLS WIWKO 1zy WAPEW WASNQJ
WIMOb 200 WRB20LN WRZC \\‘Brm M
300 260 WR2WOL HKG 180 WR2RILK WRHXR WEP,
$V9HB PY3AHJ W5RNG HLCL K2BQU W7YBX WosHY wa

QST for
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ATLANTIC DIVISION

DELAWARE—&CAM, John L. Penrod, K3NYG—RM:
W3EEB. PAM: W3DKX, W3DNN has heen appointed
by Chief Army MARS to handle telephone relay tratfic:
WABCDYV vacationed by camping at Indian River;
WA3GSM has a new antenna system; a new (ialaxv
transceiver boosts K3CVZ’s air time; new Novice WN3-
KEFE is the son of W3CZS; K3WLP hoosted his 2-meter
station to 300 watts and 44-element antenna; W3DKX,
W3ITKM, W3CZK and K3URP have volunteered to man
the civil defense RACES station ut the State O.D, Cen-
ter. W3WR visited W3ME and talked ut long lengths
about the olden days of ham radio, Everyone attending
the Army MARS Dinner reported that they enjoved
themselves. Net reports: DEPN, QTC 5, QNL 663
DTAMN, QTC 12, QNI 9; DSAMN, ONI 54, QTC 1,
Tratlic: W3EEB 134, W3DKX 50, WASGSM 15 WA3-
HWC 5, K3NYG 4, WASDUM 2.

EASTERN PENNSYLVANIA—=SCM, George 3. Van
Dyke, Jr., W3HE—SEC: W3AES, RMs: W3EML, K3-
YVG, K3MVO, W3MPX, PAM: K3MYS. V.H.E. PAM:
W3FGQ., EPA, ONI 383, QTC 630; PKN, QNI 566,
QTC 678; PIIN, QTC 43; EPA V.H.F., ONI 3%1.
QTC 446; EPAEP&TN, QNI 547, QTC 324, 00 reports
were received from W3FGQ, W3BFF, WSNNC, K3HNP,
K3HMA, K3WEU and K3RDT: OVS reports trom
WIFGQ, WASKAQ, W3CL, WASKEC, WASHIT, WA3-
ALZ and WASBJQ; OBS reports from K3RDAL, WA3-
EEC, WASAFI und K3WEU; FMT reports from W3-
BFF, W3PT, K3LPD, W 3KNG, W3JET, WSHKL, WA3-
FBP, K3DEY, WA3BGN, WiINNC, K3HNP, K3EMA
and K3RDT. BPA hit auother record month m Apnl.
Linison between EPA and EPAEP&TN is developing.
Penn State ARC will be on with # kw. soon. K3WEU’s
Book Review Net s going along nicely on 6 meters.
WASAFL was tewporurily rockbound when hiy v.f.o,
developed voice problems, K3MDG reports that traffic
from patients at Valley Forge Hospital, K3JHQ, is in-
creasing., WASINC is enjoying PTTN and DX on the
side. W3RV has moved out of the cellar, WSEML reporis
a successful EAS meeting,. W3HNK has added CRSLE
in his Q5L serviee. W3FAEK still is e.md_ving hard. W3-
BNR’s XYL presented him with a jr. operator. K3RUA
temporarily i on the sick list. The Del. Valley QCW.A
Net will move to 3917 Sun. mwornings, KIMVO still gets
lots of traftic even though he is traveling half of the
tnonth, The fullowing stations moved up to Advanced
Class: WASEIO, WA3SEMQ, WASGLZ und WA3HGX,
Niee weather is cutting into W3CUL's skeds, K3NSN
i bhuck on day work and relaying traftic on 15 and 20,
WN3JCJT is working on his big G.” New officers of the
U. of P. ARC are WA3FRP, pres.; K3WIQ, vice-pres,:
WASEQW, seey.-treas,; WA3SCJU, public relations offi-
cor, WASEMQ will be operating W3AEQ this summer,
The following made the BPL: W3MPX, W3CID, WA3-
HDI, W3CUL, W3VR, WA3CTP, WA3HHU, W3EML,
K3MYS, WA3AKFI and K3WEU, The Central Bucks
High bdwul ARC call is WABKBI. All KPA appointees
are ivited to juin the Mt. Airy V.H.F. ARC Picnic
Sun.,, Aug. 11 at Flourtown, Pa, Traffic: V& JCTL 2003,
K3MYS 1218, K3NSN 1188, W3VR &84, W3EMIL 787,
WaKGQ 783, WASCTP 592, K3VBA 33, W3CID 329,
W3IMPX 323, K3LNW 252, WA3ATQ 238, WA3SHDI 231,
K3MVO 217, K3YVQG 187, WABKEEC 170, WABAFT 156,
WASGAT 144, WASHHU 139, WA3AOJ 128, K3PIE 126,
K3WEU 123, WASEXW 118, WA3RFPM 107, W3HK 103,
\WWN3JICJS 84, WASHVR 78, W3KJIJ 78, WASGLI 75, W3-
FPC 74, W3NNL 69, K3WAJ 65, WASKMO 61, WAREXB
57, WASFCP 51, K3FOB §0, K3JHQ 46, W3VAP 45,
WASCFU 42, WASCND 40, WA3CQKA 31, WA3STOR 31,
WA3SBSV 26, W3IKX 21. WASHMU 17, K3PSO 16, K3~
RUA 15, W3ADE 14, W3BUR 13, K3IMDG 9 W3RV 8§,
W30Y 7, W3BNR 4, W3HNEK 4, W3PVY 3, WA3RJQ 2,
W3CL 2, W3FAF 2, WA3IAZ 2, WB2YHO/3 2. W3BKFF
1, W3BNR 1, W3EU 1, WASINC 1, W30ML 1L

MARYLAND-DISTRICT OF COLUMBIA-—SC)L,
Curl B, Andersen, K3JYZ—SEC: W3LDD,

Net Freg. Time Days  Sess. QTC ({NI Mar.
RYTN
MDD 3643 2300Z Daily 381 351 124 WASHTQ, BRM

MDDS 3643 0030Z Daily 30 94 6.8 W3CBG, RM

it BS—w. TCC — e OO

QOVS—<—A OPR-—=—E C—-——Dice—t—CLUBS«wRAA—m._oPs__,QCG_.,,‘ A—,‘____'P

e All operating amatcurs are invited to
report to the SCM on the first of each
month, covering station activilies for the
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.

MEPN 3920 2200% M-W-I‘ 22 100 245 K3NCM, PAM
L7002

MDCTN 3920 2l0vZ T-T-&S 16 85 127 W3SRC, PAM

MSTN 504 00002 WABEQP

CVIN  145.62 0200% Th-Sa 8§ 3 3.8 WAFK

28900 02004 Th-Sa

New appointments: WASHTQ as RM of MDD to re-
place K3OAK, who has resigned; W3NRC as PAM of
the new Marvlund District of Columbia Tratfic Net;

W3DPJ upgraded from OO Class 111 to OO (lass I
Endorsed appointments: W3CDQ as OBS; K3KLD as
PAM, ORS and OPR; W3ECP as ORS; W3TN as URS
tor the eleventh year; K3QDC as ORS; K3QDD as
QRS; W3PRC us RM and ORS: WASCVN as ORS;
W3BEOV as OPS, W3TN still has a pertect record of the
sufo BPLer for MDC as he earns it agsin this month.
WASCKIK published a good article on Z-meter fuu. in
the Anteitam RA mapgazine, WASERL's XYL i1s a new
Novice, WNBKCA, W3AYS iz now W3NB and will be on
from_ Kent Co. in the coming MDC-QSO Party, W3CZ
has been harnstorming varions Md., counties with his
mini-watt transistorized gear, WABFRL tried out his
high school Freuch on VE2ZBDO., WASKOP3 is on 220
Me, W3PRC reports making WAC and WAS after 20
vears, K3LFD is turning to antenna farming. WA3SGAU
claims credit for getting the first new Advanced Class
ticket in MDC on Nov, 24, '67. W8ZNW soon will be on
RTTY., WA3JBY will he on a canoe trip in July. 3t
Johns College High School ARC has the new club call,
WA3IBE, and new Novices WN3s JXH, JJV, JIW, KDB,
KDC and JXI WN3IVS is now Genersl Class. W3FA
finds that planning is easier than the physical effort re-
quired for antenna transplants, W3JPT wus reclected
chairman of the IMCO sub-commitiee on radio commu-
nications. W3HKCP reports the promotion of W3CAY to
Col,, USAR, and that W3AVQ is on the ailing list.
W3GEB has improved his signal with a dropping dipole
antenna, W3DPT has worked ZL3RB on 160 meters as
well as SZ4LE. the aonuul PVRC-FRC yet-together
wax n great “rag-chew’” highlighted by W3MQ, of FRC,
presenting the PVRC/FRC ARRL DX Trophy to
PVRCer HISXAL/WISZR/3, und WIARR, ARRL Hq.,
presenting the 88 club gavel to PVRC president, W4ZM,
Traflic: (Apr.) W3TN 326, WASHTQ 314, W3ICBG 259,
K3JYZ 119, WASEKP 112, K3GZK 100, K3ZLE 100,
W3ATQ 84, W3ADO T4, WASCFK 68. WN3IYS 63, WA3-
JBY 55. W3PRC 43, K3LFD 42, W3PQT 37, W3GEB 36,
WASIRQ 26, W3BECP 25, K3LFN 19, h&UR\V 1%, W3-
ZNW 18, W3FA 17, \V—\SHUJ 9, WASFRL 8, K3WUW 8,
WA3EOP/3 2, WASITHP 2, WATFX/3. (Mar.) WA3CFK
16, W3ZNW 22, K3LFD 18, WN3IYS 14, W3LBC 1.

SOUTHERN NEW JERSEY—=CM, Edward (3. Rager
W2ZI—Asst. SCM: Charles B, Travers, W2YPZ. SEC:
W2FK, RMs: WA2KIP, WA2BLV. PAM and NJPN Net
Megr.: W2ZI. Congrats to WA2UVRB, who made the BPL.
NJIN reports QNI of 520 and trattic total of 369, NJPN
reports QNI of 385, traffic total of 254, W2LVW will he
vour new SEC when W2FK (formerly W2BZJ) leaves for
Klorida in June for good. Sorry to lose Walt; he did a
great job. W2ZI exhibited part of his historieal wireless
eollection ut the Amateur Radio Expo put on by the

Jarden State Amateur Radio (‘lub, Ine., at (xmlnn
State Plaza, Puramus, N.J. May 2, 3 and 4. K2US, its
call, handled 5000 messages with i1 stations in operg-
tion, cownplete with message center, WA2KIP, NJN Net
Mgr., returned from Naval Reserve duty in Puerto Rico
June 3. WB2BGH made 80,000 peints in the &pr LW,
CD Party, WAZBLV expects to be more active now
that his work load is settling down, W2PU made 149,000

103




MARYLAND-D.C. QSO PARTY
August 3-4, 1968

All amateurs are invited to participate in the
third MD-DC QSO Party, sponsored by the May-
dale ARC (MARQ), in order to promote friend-
ship and operating ability among the Radio
Amateurs of the world.

Rules: 1) The party begins at 2200 GMT Au-
gust 3 and ends at 2200 GMT August 4. 2) A
station may be contacted only once on each band
and mode (i.e. ¢c.w.-phone-RTTY), Separate logs
must be submitted for each mode. 3) Exchange:
MD-D.C. stations send QSO number, RS(T),
and county. (Independent cities, Baltimore and
Washington, D.C. count as separate counties).
All others send QSO number, RS(T) and ARRL
section or country as applicable. 4) Scoring:
MD-D.C. stations score vne point for each num-
ber sent and one for each received, multiplied
by each different ARRL section of country. All
others score one point for each number sent and
one point for each number received, multiplied
by each different Maryland county, (25 total).
53 Certificates will be awarded the highest scor-
ing station (total ail modes and bands) in each
ARRL section and country. When more than six
stations submit logs from one section, second
place will be awarded. More than ten, third place
will be awarded. 6) A readable copy of the log
showing contest station call and location, QSO
numbers sent and received, county and/or ARRL
section or country should be mailed to C, E.
Andersen K3JYZ, 14601 Claude Lane, Silver
Spring, Maryland, 20904 (post-marked before
Sept. 1, 1968). Each entry must include a signed
statement that the operator has observed all the
regulations of his country and that the decisions
of the contest committee will be accepted as final.
No logs will be returned. Enclose an s.a.s.e, if the
contest summary is desired. 7) Suggested fre-
quencies: 3575 3850 7075 7275 14,075 21,075 14,~
275 21,325; 50.2 and 145.2. Novices 3735 7175
and 21,110,

points in the D Party. E280L is trying to stimulate
the 6-Meter Net for hetter delivery outlets. WB2SZIKK
1= bhuilding 432-Mec. gear, K2ARY reports sending his
vegular OBS skeds 6 times this month un 146.88 Me,
WHB2APX has o new Swan 500-C. WB2SFX ulso enjoyed
the Apr, D Puarty working 40 meters, W20RS and
WB2SZK submxtted () reports. \W2WJ keeps skeds with
WB2VEJ, our new 8l-year-vld ORS, The SNJ V.H.F,
Net operates on 50.25 Me, at 1000 local time Sat. and
Sun., only, WB2UVB is NCS. ‘Iratlic: WB2UVB 619,
WAZABY 284, W2YPZ 153, W2ZI 117, W2PU 105, WB2-
vMQ 79, W2URb 70, WRZBGH 69, W'-\ZBLV 38 WA2-
ANL 25, WZCI&I‘ 22, WB2VEJ 18, WB2SFX 13, KISHE
12, WB2ZAPX 3, WA2KAP 3, WB2SZK 1.

WESTERN NEW YORK-—SCM, Charles T. Hansen,
K2HUK—SEC: W2RUP., PAM: W2PVI, RMs: WaMTA
und W2RUF. The NYS C.W, Net meets on 3675 ke. at
1900, K88 on 3390 ke, ar 1500, NYSPTEN on 3925 ke.
at 2200 GMT, NYS C.D. on 3510.5 and 3993 ke, at 0900
=un, and 3510 ke. at 1930 Wed., TCPN Znd Call Area on
3970 ke, at 0045 and 2345 GMT, NYS8 County Net on
3675 ke, at 1400 GAMT Sun. and 3510 ke, at 2345 GMT
Mon. Please note the changes listed above. W2MTA,
ag Net Mer. of NYS C.W., has been appointed RM,
AMany thanks to W2FEB, who has been an KM for seven
vears. Keith has resigned as RM but continies nas
RS and as a valuable net memhber. WB2NNA has been
endorsed as 0, Please note the frequency changes in
NYS C.W. and NYS8 CN above. They went into effect in
June. W2LYG has changed his call te W2QC, WB2VSL
passedd the Advanced Class exam, W2PVI announces that
the NYSPTEN Picnic will he heid Aug. 17 at Coopers-
town, The Utieca ARC has changed its club call from
W2WUX to K21Q; WA2ANE remains as trustee., W2-
RO has retired and is now a member of the Old Old
Timers Club, W2FR reports that he and K2KIR hosted
the Eastern Area Staff meeting in Syracuse the latter
part of April. The mecting was most snecesstu! with all
nwmbers present and WINJM as guest. WB2SMD, who
15 156 yeurs old, got his Extra, Congratulations! The
(}ARC announces that sinece this is Centennial Year for
Ogdenshurg it will issue a certificate for working two
club  members, Send applications to the QARC,
Loig Terlan, 725 Proctor Ave., Opdensburg, N.Y. 13669,
W2TMI went on s Caribbean cruise and operated as a
VP2 and as PJ3C'C. Now he’s working on QSL cards. Hi.
WB2VVZ and WBR2VSA got their Advanced Class Ii-
censex, The FRATS (Frontier Radio Amateur Teletyp-
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writer Society) had a meeting and distributed more gear
which had been released by W.U. W2ZIA presented a
eolor film talk on bis \pedition to the Cook Islands to
the ARATS. Rudy visited the Islands to make iono-
spheric measurements during the solar eclipse. Traffic:
(Apr.) WB2GAL 415, W2FR 399, WAZHSB 259, WB2-
OYE 251, W2MTA 140, W2RUF 133, WB2SMD 119,
w2QC 108 W2FEB 62, \VB2VND 57, W2PZL 39, W2RQF
37, WEB2VSL 35, K20FV 24, W2FCG 23, WA2GLA 18,
WAZANE 18, K2IMT 13, \\2(TP 11, KIDNN 11, Ka-
BWK 8 W2PNW 8, WB2WZG 7, WAPZD 5, W2BLO 4,
W2PVI 4, WB2RWR 4, WASEEC,? 1. (Mar) K2C0C 209,

_ WESTERN PENNSYLVANIA—SCM, Robert E,
Gawrvia, W3INEM—-EC: W3KPJ, PAM: K3VPI
(v.it)., RMs: W3KUN, W3MFB, W3UHN, K3SOH.
Traffic nets: WPJA, 3585 ke, daly at 7 p.M. local time.
K30TY was the winner of the “William G, Walker AMe-
morial Award” fur 1967. W3KUN was honorable men-
tion. It is with deep regret that we announce W3KWL,
ex-WHAOE, as a Silent Keyv., He was n past SOM of
WPA, QA480, son of 0A408, pres. of the Peruvian
Radie Club, i1s a new student at Pennsyivania State
University, He was accompanied to Penn State by his
mother, OA4AJ, She spent u few days in the area as the
mmst of the WILNW familv. K30TY put up a unew
(133 tri-band beam., K3WWP is now transmitting bulle-
tins via automatic tape pre-recorded. WA3BELB has a
new NCX-200 on the air., WASFFO, WASHLN, WA3-
GIV and WABAWB are now on RTTY from the Krie
aren. The Venango Mike and Key Club held its annuul
dinner Apr. 27 at Seneca, Pa. W3UHN now has 160 DX

stations confirmed. New Advanced Class licensees in the
area nre K3OTY, WASAYC, WABAZY, WASHAE and
WASHNV., WN3HQM is & new Gr‘nmai Class license
haolder, W3RBE had his identity changed. He is now
W3NW. Kilowatt Harmonics reports thut W3SHT will
ba attending school in Florida until June. K30OLG had
a wpte-up in three radio eclub hulletins besides the
Pittsburgh Press for his excellent handling of an SOS
distress call from a sinking ship, The incident tnok place
last March. Now that spring weather is here, tratfic
totals show a decline. Traffic: (Apr.) WASHLI 312,
WASIPU 228, W3NEM 197, W3KUN 153, W3LOS 128,
K3SOH 118, KS3HKK 75, (W2KAT, K3~\HT W3INEM,
ops.) WASAKH 67, WARHSL 60, W A3GQJ 37, K3PYS
33, K3SIN 25, h.SH(‘T 24, K3SMB 19, K34SI 16 K3RZE
13, W3MFB 10, WSYA 8, WABELB 7, W2KAT/3 6, W.A3-
GPE 4, W3LOD 2

CENTRAL DIVISION
ILLINOIS—SCM,

Fdmond A, Metzgor, WIPRN—

SEC: WIRYU. RM: WIEVI. PAMs: WAICCP and
WAIRLA (v.h.f.). Cook County EC: WIHPG,

Net Freq. Timex Days

IEN 3940 ke. {400Z Sun. 21
ILN 3960 ke, 1007 Daily . 170

NCPN 3915 ke, 1200% Mon.-Sat. |

NCPN  #915ke. 17002  Mon-tat. 02
1L PON 2425 ke, 17)0% Mon.alri. 517
HLPON 5125 Me, 23007 Mon. & Thurs. Noreport
IL PON 1455 Me. 2100 MW &1

TNT 145,38 Me. 2100 hfun -I' i, No report

WIWYB, KOWMP, KIRAS, WILNQ, WaIUV/KIOSO,

WIHPG, WICNC/KOBLB, WIDGV.
KIKRW, WIMEL, WIVOX, WITZN, WIRWD, WA
RVY, KIORP and K9AAJ pmtmpatml m the ngmw
rvf-ent Frequency Measuring Test. The League’s Execu-
tive Committee approved the Northern Illinois DX
Assvciation, Ine., the Wood Dale Radio Club, Ine., and
the Naperville C nmmumtv High School Radio Clib for
Lengue afliliation und declared them duly affiliated so-
cieties, WILYA's new QTH is Skokie, with 2 new XYL
and an Advanced Class license, WAIQYK has s new
18AVQ and would like to get in touch with some RTTY-
ers in his aren. WIQLW reports that the Ninth Regional
Net passed 551 piece« of traftic during Apr. WAINFR
is now an Advanced Class licensee. The Indian Hill
Amateur Radio (lub at the Bell Telephone Luhora-
tories at Naperville, Ill., is on the air with a Galaxy
MK12 #nd the call WAIWSL. Nominations are open
for the Illinois Amatenr of the Year Award. Contact
the Hamlestorﬂ at 6000 Mouth Tripp, Chicago, for de=
tails, This iz your last veminder to make reservations
for the Central MNivision ARRL Convention which will
he held in Springtield, M., Fri. and 8at., Aug. 3 and 4.
Write Convention Committee ut 104 North Sixth St.,
Springfield, IlI. PAM WO9EVJ celebrated his 32nd wed-
ding anniversary in April. The new officers of the Skokie
Six Mefers Indians are W9BOD aod KOBDJ, K9KZY
received his Master's Degree and is now working for
United Airlines. WIGVY has a new Swan and has he-

WIINF. KIKEP,



come an avid DXer. WAUHA received his WAS cer-
ficate, WIDOQ is the pew acting net sccretary of the
NCPN beeanse of the move ot ROBTE to & new LTI
of Rockford. WASVOL and WASOMN “passed the Gen-
cral Class exam, WOUHD received his DXCC vettificate
WOKTFQ is the new secy. of CATS, K9WWP is building a
new HW-100, This column’s sympathy is extended to
WOHYVI whose wite. WAIMZB, pussed away recently.
KOWEH received WAZ No. 2400, WIBGX, the North-
western University Club station, has o yeeently-sacequired
Hunter Bandit 2000 and 'THEDX beum to help to bring
in DX scores. WAGMHU is the only BPL recipient this
wonth, Traffic: (Apr.) WASMHU 566, WoK [T 361, K9-
IKZB 306, WINXG 102, WAJOTD 43, WIEVJ 82, WIYH
77, WOHOT 63, WAYPPA 61, WAITUM 55, WIDOQ 53,
WAIPOZ 41, KOWMP 33, WAIQBM 28, WAIRCQ 20,
WICWH 19, WIKVF 12, WOLNQ 8, WOKFQ 7, WIPRN
7. WOIDY 6, WAOPFB 6, WAGSDT 4, WoSXL 4. WA9-
TON 4, KOHRC 3, KIRAS 3, \WOUHD 3, WAGRRZ 2,
WANQZE 2, WAQUHA 1, (Mar.) WAITUM 54, WAS-
QXT 27, KIDGQ/9 26.

INDIANA QSO PARTY
Augunst 17-18, 1968

All radio amateurs are invited to participate
in Indiana’s QSO Party sponsored by the Indiana
Radio Club Council, {nc. Certificate hunters will
tind this party an excellent time to work for the
Hoosier **500” Award. For full particulars on
HFA, SASE to Hewitt Mills, WAYLTI, IRCC
Sec'y, 289 West Sumner Ave., Martiosville, lnd.

QSO Party Rules: 1) The Party will begin at
2300 GMT Saturday August 17 and end at 2300
GMT Sunday August 18, 1968. 2) The general
call will be “CQ IND” with Indiana stations
udding “from IND” to avoid confusing with
other ninth call area stations. 3) All bands and
modes may be used. Valid contacts are made be-
tween stations on the same band and mode. Same
stations may be worked on different bands or
mode for additional contacts only. 4) Exchanges
must include contact number, call, Indiana
county, state, province, or country. Indiana sta-
tions may add HFA points atter county. 5) QSO
Party scoring: Indiana stations multipty all con-
tacts by number of different states, provinces,
or countries worked. Others multiply the number
of contacts by the different Indiana counties
worked. 6) Awards: Plaque to highest scoring
station within and outside of Indiana. Certificates
to highest scoring station in each Indiana county,
each state, province, or country. Muliti-op sta-
tions are eligible for certificates only. Judges_de-
cisions final. 7) Submit logs showing date, time,
contact number, calls mode, band, county, date,
province, or country, and point summary. Block
print your call, mailing address including zip
code, and operating address if different, Include
signed statement that all rules have been ob-
sorved. Send logs (no HFA. please) to Robert
A. Lyles, KSHYV, 106 Spring St., Michigan City,
Ind. 46360 on or before September 16, 1963.
Please enclose SASE for copy of results. Good
Tuck.

INDIANA—SCM, William C. Juhnson, WIBUQ-—Asst,
HC% Mrs. M. Roberta Kroulik, K9IVG. SEC: WAS-
KWH.

Net Freg. Time Te. Mgr.
N 3910 1330% Daily 2300Z M-F 95 KIIVG
I8N 3010 0000Z M-F 2300Z Satedun, 666 K9CRS
2130Z M-t

QIN #6856 O000Z Daily w6 WOHRY
1PON 3910 1250Z Sun, w4 K9IEFY
[PON VHF 350.7 0200% M-T 80 WAINLE
Indiana V.H.F. Nets 91 WIPMT

WAJKAG, mer. of the River Forecast Net, reports Mar.
trafic as 43, Apr, traflic_as 42, WOILU, mgr. of the
(ireat Lakes Emergency Net, reports Mar. traftic as ).
‘' all v.h.i. nets: Make your report to WOIPMT. PAM
for the v.h.f. nets, W9ARI ig back on the air with a
vomplete Collins 3/Line, WOYB has a complete f.m. set
up on 6 and 2, WAIKWH, Ray E. Reichard, 816 W. Wa-
tor St., Portland, Ind. 47371, is the new SEC for Indi-
ana. JKOATV reports that the Madison County Chapter
American Red Cross held open house with communica~
tion by the following amateurs: WIEJH, WOOJH, WAS-

UJN, WAIUKN, WAOSCY, KIYHAB, WAITQD, WAS-
CWE/9, KIMGW, WAIIILA, W9OBH, WIVCEF/M9, Ko«
FEX, K9VCP, WASCWE and KYATV, Net Control.
The following are due for annual endorsement in July:
RAM WOHRY, ECs WAIBGL, WIBZI, WIDZC, KIHYYV,
KOQJT, KOY KT, OPS WIDZC, OO WIAQW. The Indi-
ana Amateur TV and UALY, Club met May 4 at the
Nowal Avionics Radio Club, WONTE said  slow-scan
s being seen in four continents, WAIEUN gave a talk
on w.h.f. antennas. WHYHWX gave a demonstration on
eoior TV for amateurs, QIN Honor Roll: WwoBDP 30,
KOVHY 25, WAOMTY 25, WOKIL 23, WAOVZM 23, WY-
QLW 21, WAIKAG 19, WASKOH 19, WAIFDQ 16,
W AUMXG 15, .Amateur Radio Erists because of the ser-
vice it renders, A BPL certificate fur Apr. traffic went to
KOIVG. Traftic: (Apr.) K9IVG 1126, KYFZX 291, WA9-
LTI WASMTY 242, WIOHRY 208, WAIKAG 144, WAD-
MXG 78, K9CRS 66, KOEKY 66, W9BUQ 53, WAIBGI
10, WASKOH 39, WOULEDM 38, WSHYV 37, KOVHY 37,
WIFWH 35, KOCBY 31, WAILPS 26, KOHZY 24, KORWQ-
21, WAIBHG 20, WISNQ 18, WOWGN 18, WIYYX 17,
WeIBQ 14, WORTH 14, K9¥UJ 12, WIGIZ 12, WAYAXE
11, KeJQY 11, WoCUC 10, WIDZC 9, WOBDP 8, WA9-
JIX 8 WOPMT 7, KOILK 6, WAIQXM 6, WIDOK 5,
KOQVT 4, K9GBR 3. (Mar.) WOQLW 103, WAIMXG
45, WOQUH 9, WIAQW 2.

WISCONSIN—=CM, Kenneth A, Ebpeter, K9GSC—
SEC: WINGT. RMs: WIDND, WICBE and KIKSA.
}{3}1\)1};& WONRP, WAUQNI, WAIQKP, WANZK and
< .

Net Freq. Time  Duys ONI Q3P Mygr.
BWN 3985 ke, 11457 MoneSat. 445 289 WINRP
BEN 3985 ke,  1700Z  Daily 774 165 WASQKP
WSBN  3usbke. 22002 Daily 1347 292 WAIQNIL
WIN  3662ke.  0045Z  Daily WIDND
WSSN 3780 ke.  2330Z  Hat. 392 40 KIKSA
WRN  3025ke. 23304 Sat. 28~ WICBE
SWRN 504 Me. 02002 Mon.-Bat. K9DBR
SW2RN 14535 Me. 0130Z  Daily 173 38  WASIZK

Net certificates went to WIODD for WIN and W9GPV
for BEN. New uppointees: KIUIY and WAISAB as
OBSs. Renewed uppointments: WIONI, WIBUG, K9-
OKG and WICFS as ECs, WIGOC us OPS, WIGOC
and WORTP as ORSs, WOKHH us OVS, WONRP as
PAM and WOVSO as U0, The WNA Picnic will be held
July 14 at Fond Du ILac, For information ask on any
of the nets. FMT results: WIBCY 4.5, KOGSC 6.9 and
WAQKZU 109.5 p.p.n. ecror. The Central Division Con-
vention will be held Aug., 3 and 4. WIUKR passed the
Advanced Class test, and made CP-20 w.p.m. 1t 1w with
deep regret that we record the passing of tormer Division
Director WIGPI, WAOPKM passed the Advanced Class
test, and his son passed the Novice the same day. WAI-
RAK was eieeted pres, of the Wis, Valley Radio Assn,
The Robert M. Lakollette HS ARC is now affiliated
with ARRL. Traffic: tApr.) W9AOW 515, WIBCI
362, WIDND 247, WAIQKP 240, WIESJ 232, WIDYG
219, WOCXY 114, WAIQNL 111, K9KSA 110, WAIRAK
108, K9FHI 80, K9CPM 63, WAOSYD 56, WIGXU 50,
WASGJU 48, WI0DD 47, WIAYK 42, WASSSH 40,
WAITUP 88, WAYVNJ 38, KOJPS 37. WONRP 37, Wo-
DXV 33, WAILRW 28, WAGPKM 26, KIGSC 19, Ke-
TRBY 17, WOIRZ 10, WAISAB 8, K9ZMS 4, KVGDF/9,
g WASOFE 2. WOONT 2, WAIWYR 2. (Mar.) WICXY
176, W9GXU 56,

DAKOTA DIVISION

MINNESOTA—SCAL, Herman R. Kopischke, Jr., WO-
TOK—SEC: WAQGIEF, RMs: KOORK, WAQEPX.
PAMs: WAPMMY, WAQHRM, MSN meets daily on
3685 ke, ut 2330%. MJIN meets Tue.-Sun. on 8685 ke. at
0000Z. Noon 'MSPN meets Mon-Sat. on 3945 ke. at
1705%, Sun. and holidays at 1400Z, Kvening MSPN meets
daily on 3045 ke, at 2315%. Appoiuntments renewed:
WOBUC as EC Crow Wing Co,, KOZRD as KC Wa-
hasha Co. and KQUXQ as ORS. WOUWG has a new
Hunter Bandit 2000C slong with a Swan 350 which he
Joads into a three-vlement Triband beum. WAGOVYV is
using a Swan 330 into a two-element quad., WOZSA is
using a home-hrew linear, driven by a TR-3, into a
two-element ‘Triband quad. W@QXXK has his new NB-
101 working FB. WQ@LOL, W@PAN, WAPMZW and
\\’QBE operated  WOAA in a recent WPX «lontest,
KOUYN, WOHEN, K6IYF-WAQPVP und WOIS)
participated in the Feb. 'MT. Wonder how many opsra-
tors have built the I-C electronic keyer designed by
WOZHN and KPUXQ that was described in April
O87T¢ 1f you have been thinking about « kever, this
ane is hard to beuat. 'To make it easier, complete parts,
iucluding circuit board, are available from WOZHN,
A remninder to Novices: If your license wus issued for
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one year before the new regulutions fook effect it is gond
only for one year. If in Juubt cheek with the FOC
rather than get info problems from henr-say reports,
Traffic: tApr.) KOZRD 165, KOORK 154, WAOMMV
108, WAOIAW 108, WAQOET 97, WAQEPX 71, WOHEN
54, WAOHRAI 47, WOTCK 43, WAGIYM 35, WOKYQ
35. KOSNC 30, WAQODB 27, WAOKWO 26, WOUMX
21, WAODOT 20, WORUC 19. KOZBI 18, KODEF 15,
WADDET 10, WOIRT 10, WAQJIPR 9, WAOLVE ¢,
WOKLG 6, WOEQO 5, WOKNR 4, KOLWK 5 KO-
KXNQ 5. WAQCIHE 4, WAONQH 4, KOPIZ 4, WOIYP 2,
WAOGPXT 1, WAGSSN 1. (Mar,) KOORK 85, W.AQ-
ODB 29, WAOKWO 22, WOUBE 1.

MINNESOTA QSO PARTY
July 21, 1968

All radio amateurs are cordially invited to par-
ticipate in the third annual Minnesota QSO
Party, sponsored by the Viking Amateur Radio
Society.

Kules: 1) Contact will be between a Minnesota
station and a station outside of Minnesota, or
between two Minnesota stations. Valid contacts
may be made once on c.w. and once on phone,
on the same band. ) Time periods are uas fol-
lows, in GMT: Phone operation (000 to 0400,
and 1600 to 2000, C.w. is from 1200 to 1600, and
2000 to 2400. 3) Suggested frequencies: C.w.—-
3580 7080 14,080 21,080. Phone—3x80 7280
14,280 21,380 28,680 and 29,600 (channel 60),
Contacts on any other bands or frequencies are
valid and are encouraged. On all bands. but es-
pecially on 75 and 80, please listen carefully tor
nets and avoid them, 4) Scoring for Minnesota
stations: Multiply total QSOs times your multi-
plier which is the total number of different ARRL
sections and countries worked on c.w. PLUS the
total number of different. ARRL sections and
countries worked on phone. Minnesota may be
counted as 2 section, if worked. Countries must
be listed on the ARRL countries list and may
not include or be a part of any ARRL section.
3) Scoring for stations outside of Minnesota:
Multiply total Minnesota QSOs times your mul-
tiplier, which is the total number of different
Minnesota counties worked on c.w. PLUS the
total number of different Minnesota counties
worked on phone (Possible 87 on e¢ach mode).
6) Exchange: Minnesota stations send QSO num-
ber, RS(T), and county. Others send QSO num-
ber, RS(T), and section or country. 7) First
ptace award certificates will go to the highest
scoring station jn each section or country, pro-
vided that station makes at least & QSOs, and to
the highest scoring station in each Minnesota
county, provided that station makes at least 20
QS0s. Certificates will also be sent to. the highest
scoring Minnesota station and the highest scor-
ing station outside of Minnesota, &) Logs must
contain all of the contact exchange information,
plus date, time, band, mode, multiplier lists,
and score computations. Logs must be post-
marked on or before Aug. 12, und a self-ad-
dressed stamped envelope should be enclosed if
certificates or the published results are desired,
9) Send logs to: Viking Amateur Radio Society,
Box 3, Waseca, Minnesota 56093.

NORTH DAKOTA—SCM,  Harold L. heets,
WODM—&EC: WAGAYL. OBS: KOSPH. PAM: W0-
AQ. RM: WAOEL, The NDSII held ifts Apnual Ham-
fest May 5 with uver one hundred in attendance. The
wain speaker wus WOCO, who dutes his ham activity
ek to 1913, WOMBD, Dakota Division Viee-Director,
attended, WAOAYL was MC, Your SCM made u few
reinarks. The County Award from the NDSU went to
WAORWAM and KOGGL, Class (!, and WAQOJPT, Class
K. WNOUDC, the XYL of KORSA, fonnd the hidden
transmitter. WOATUF is hack atter a few weeks vacation
unt the West Coast, The Forx Club has started another
sories of radio ilasses for the Noviee (Mass. The Bis-
marek Club has heen doing well with its eclasses with
WOOAT working with them, WODM has wound up his
vinsses at the Valley Jr. High, KOOVE s in Detroit,
Mich,, on an assignment, He will be mobile while there,
WNOUDB g a new eall in Grand Forks, WAOGAYA und
XYL WONVY, WOMBD and WOBF were giests of
WAOGRX and WOGB during the Hamfest «t NDSU,
WOBIH is teeling better. WODM took a side trip and
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visited WOTXQ at Detroit Lukes. Don't forget the In-
fernational Hamfest eoming up on July 20-21 at the
International Peace Garden, If you have any questions,
get in fouch with WAQKRI, Munich, N.D., 58352, 1t is
being held on the American side ut the Main Lodge this
vear, KOSPH savs that he las retired now and can
ham a lot. I would like to thank all whe worked so well
this past winter ag net controls, in nets and the rest of
the fine amateurs in North Dakotn for their efforts in
promoting amatenr radie in fthe true #pirit of the
wnarenr,

Net Sess.  Check-ing  Tfe,
PON 12 i} 12
YL WX Net 15 222 15
ND RACES 21 690 79

NCSs

WASHUD

WAGGRX — \WWABMND
K@SPH, KPZK, WOGTE
WBHJU, WOCA(), WOEFJ

Tratfic: WAGELO 121, WAQHUD 68, KOSPH 21, W(-
'II‘,]gi{I.';" WOIQNT/O 10, WAOGMND 8, WAGJPT 3, WAD-

SOUTH DAKOTA—SCM, Seward P, Halt, KOTXW
—~®EC: WAQCPX., PAM: WAJCWW, RM, WOIPF,
Net Mapagers: WAQPNB, WAQOLLG, WAORIQ and
WAOGPZA, Net Manager WAQPNB has arranged to
have a “Ham of the Month” siected in our section,
We wre happy to congratulate WAOLLG on being
the nnapimous selection for Apr. [Ipgraded licenses:
Extra Class WAQCPY, WAOCPX, WORIJV, Advanced
~WAORIQ, WAORCX, WAOPNB and WAOBZD. New
tickets: General—-WAOSIK. Noviee—WNOSFS, WNQ-

TRE, WNOTVQ, WNOTUCS, WAQSNW, WAQUGN,
Net reports:

Hoo Two Net ONI17. QTC1,

NJQ Net QNT 408, YT'C 59

Harly Session Net ONT 336, QTC 15

Tate Nession Net QNI 1091, QTC 54

WX Net 14 mo,,
Morning Net 34 mo.,

QNT 212, 15 s2ssiong
QNI 231, QTC 7, 15asxions
5D C.W. Net, QNI 181, QTC 73, 26 sessious

Trafic: WOZWL 273, WAOPNB 205, WOSCT 122,
WAOLLG 88, WADMYS 53, WAOPDE 24, WOVYY 24,
WAORIQ 23, WAOCPX 20, WAQPZA 15, WODVB 132,
WoDJO 11, KOYGZ 10, WAQJUM 7, WAOJXH 1,
WAONZY 1.

DELTA DIVISION

ARKANSAS—SCM, Curtis R, Williams, WSDTR—
SEC: WASIS. PAM: WASPPD, RM: WiNND. The £C
appointment of WASKEQU has been extended another
vear. Many Arkansas amateurs are to be complimented
on their ontstanding efforts during the tireenwood tor-
nado disaster, W50BD has qualified for hig &7th BPL!
He now has 98,742 traffie peints to his eredit, undoubt-
ably the highest in Arkansas. Fort fmith auad Central
Arkansas ARC# ench report that 8 memhers of their
Novice classes have passed the code exum. How about
signing np for the AREC with your EC today, Wa now
!l“:u‘r' 115 AREC 1wembers in Arkansas, Net reports for
Apr.:

Net Freq.  Time Sees,  Tfe.  Stations Mar.
0OZK %790 H000Z 29 38 268 WASNND
RN SR15 23307 30 % 818 WASPPD
APN SRR 11007 26 21 35 K5ABE
APON 4925 302 28 169 305 WAMJO

ARCUA reports a suceessiul drill with the Washington
County Red Cross. The Arkansas Revere Weuather Net
has been very active an 3990, You ecan help make this
net more effective by offering  yvour uassistanee during
periods of severe wenther warnings, Traffic: W30OBD
1286, WASAVO 306, WINNTD 18, WASKEF 61, WASPPD
44, W5DTR 28, W5SMS 19, K5EDH 5.

LOUISIANA—-CNM, J. Allen Swanson, Jr., W5PM—
SEC: WSBUK, RM: K5ANS/5. V.H.F. PAMs: WAs-
DXA, WSTIQR.,

Net Freq. Days Time/GMT Net Mar.
LAN 3615 Daily 2530/0300 WAMBC
Delta 75 3905 Sun. 1330 WASEVT
LabPON 3015 Sun, 1300 WsRC
LARTTY 4612.5 Sat. 0100 {Sun.) WsGHP

It is with sincere regret that T have uccepted the resig-
nation of W5S5CEZ as RM. Cart has heen named Stute
Dir, La. Army MARS., The new RM is K3ANS/5, Al-
most. 400 turned out for the BRARC Annual Banquet
und Hamfest, W5BJG has moved to Florida but we wel-
come WAINBT/5, KSABA went from Conditional to
Extra (lass in one day, faking Gen., Adv. und Esxtra.




WHVUH is a pew OVS, WASHAP and KSDER are uctive
on 4 meters and in Air Yorce MARS., WSHRNM has been
appointed EC for Jefferson Parish und W —HQV\V tor
Onachita Parish, WsBUK was La, winoer in the Va,
QS0 Party. WASKLF is reworking his antenna farm,
Wi5BV, WS5CEW. WASCAU and WSHER had a 3900”7
hreaktast at BR. W5ACY has applied for membership
in the QOUT Club! WASLQZ wude 187 contacts in the
recent (D Party, Hams in the Basivop-Monroe area
assisted  the doeal TV stution i the Cerebrul Pals
{ivive. WASLGO has been operating portable. WANQR is
ut work on the 19689 La, QSO Purty, The Slidell ARC
is looking for w new club site. KSAGL has heen cow-
mended for helping more than ten fellows get Noviee
licenses, The (GNOARC is issuing a rcertificate com-
megurating the 250th  Anniversary ot the tounding of
New Orleans, Send estract of log showing three con-
tuets with N,OU. sfutions to WASCST. The gung in Lu-
fayette recently saw the hlm Aleutian sSkywatel, Wh-
LODH held a meeting in Biloxt with his Asst, Durectors,
SCMs and SECs prior to his attendance of the Bourd
Mesting, WBEPKS gave na short dissertation on FOO
exams at the BR Hamfest. K5JBC is chasing DX on
14 and 21 with a quad, WASGVB and WASKEMK are
now Advanced Class. CESNK recently visited W5TXN,
Traflic: WHKRX 213, W5CKZ 104, WEMBC 70, WiMXQ
56, WASLQZ 59, WASOHH 55, WASGUVB 18, WAIQVN
17, WEEA 10, WAKC &, W3SPM 6, WASLGO 4, WASOJG
£, WASNYY 2, WASKLF 1

MISSISSIPPI—RCM, 8. 11, Hairston, WSEMM—SEC:
WAHIDF, The Gulf Conast Sideband Net has changed to
1830 UST on 3925 ke, daly and the Miss, sideband Net
now meets at 1915 CST on its new frequency, 3947 ke.
daily, WNSSIM is veally tickled now to he WASNIM,
KSMDX in, Natchez, lost his quad in u storm and now
has a Mosely ‘I'A-3640 up. He finally has been able to get
his NCL-2000 on the air to beet up his 1Jrakeline bare-
fout. The Natcher Club is cooperating with civd defense
and has a teletype unit apd a 29.6-Me, fm, unit in-
stalled in the club defense rommunication room, The
not  controls for the Mississippi Sideband Net have
proven tn be very faithful and of course the ever-
preunt WSIHS does n tremendous job with the Gulf
Claast. Sideband Net, WSEMM is most prond of his new
granddanghter. Traflic: W5EBW 59, WASTWD/5 10, WA5-
SIM L

TENNESSEE—SCM, Harry A, Phillips, K4RCT—
Asst, SCM: Llovd Shelton, WA4YDT, PAMs: WAd-
CGE, WiPFP, WAEWW, WA4CRU, RM: WA4YEM.

Net Freg, Daps  Time Sess. QNI QTC Myr.
TSSB 4980 M-Sat. 23302 26 1522 175 WA4CCK
TPN  uusd M-Sat. 1145 30 1063 102 Ww4rrp
Sun. 1300 . .
BTPN 3680 M-F 1040 22 WA4EWW
TCON 3680 'Thurs. 0100 {(Wed. mszht (‘ST) WA0GG
‘I'N .»hﬁ Daily 0000 30 214 120 WALYEM
TTN 7290 l)aulv 2100 30 401 105 WA4CRU
Appoinments: WB4ANX as OBS, WALCRU us PAM.

WB4KHD veports lots of 2-meter activity in middle
Tenpessee on 145.35 nightly, Acrording to a letter re-
coivad by B4UNMW from the Cummissioner of the DDept,
ot Revenue. new uutomobile license plates will be isstred
to amateurs instead of the decalz in the future. W4DIY
is now K4AT, WADCH is now W4NA. Mothers Dayv mes-
snges were handled by the Frye ARC ot the Eastgafe
shopping center ai Chattanooga, K4FKO is ~(nCLDllH’\Z
baby food jars for mnall parts as a restlt of the arrival
of 4 daughter Apr, \pbru\‘umnlv 60 hams turned out
for a successiul waptest in Knoxville, WA4URA has
suffered from lack of IMO. 1 an happy fo yeport that [
u-pxeﬁentod 42% of the League members in the Delta
Division and was loaded with suggestions from Tennes-
«es ut the Director-called meeting in Biloxi, Miss., Wd4-
PN did very well in the FMT with an average eeror
of less than 4 Hertz, Trattic: W4FX 231, W4OGG 220
WALYEM 154, W4SQE 123, K4AT 98, WEB4ANX ‘)5
WB4ESE 91, WALTWL 57, WAAYDT 57, WALGLS 38,
W4PFP 38. WB4FEC 37 WALNEC 26, WALCRTT 25,
K4MQI 24, WA4RHD 22 WA4CGK 21, WB4EHD 15,
W4RGL 14, WR4DGT 13. WBIHYY 13, WEPRY 11, WRB4-
FOB 10, K4UMW 9, h4P[‘7 S, WA4BXH 7, WALEWW
8, WB4EKI 5. WALURA 2, WA4YFG 2.

GREAT LAKES DIVISION

KENTUCKY—3CM, Lawrence I, Jeffrev, WAIKFQ
—NEC: W4OYT, Appaintments: WB4FQT as ORS|
WALGHQ as EC for Lexington, W4KKG as OPS, K4-
V70 as KC for Louisville, Endorsemenis: W BIAIN
and W4CDA as ORSs, K4KZIT as GO,

Net Freq. Days aMT Myr.
KRN 3960 M-t 1030 K4KIS
MKPN 3960 Daily 1330 K4TRT
KTN 3960 Daily 2300 WALAGH
BEYN 3600 Daily 230070200 W4BAZ
FCATN 507 TAW-8 1200 WB4BKG

Note that all Kentucky nets are on Daylight Time.
Please try and get «ll reports to the SCM by the fifth
of eacl month,. WASRMN has new ssb, equipment and
@ iribander besm. WB4KAY set up » station at the
Heout Camporee near Owensboro, The following stations
wore known to he active durmg the fornado disuster at
Falmouth, Ky, WA4YDO, K2VJE, KIDLG, W4RHZ.
WALAGH, K4YZU, WA4ERE, K4CSH, KAMAN and
the QCEN control, W8VVL, \\4IP4 the UK station.
was the enll used at the site. An emergency drill was
conducted by the Henderson group with the following
taking part: K4SWL as NCS, WICBN, WINUQ, W4-
OGB, WATBU, WIHAK. K4)DE, K4NNN, KIEKYV,
KOJRI, WALRHO, WA4INZ, WALWTE, WBAFGE, Ki-
RGL sanied IL4M~\N W4YOIK reports that W4HCX ulso
is VKOKP, Trathe: K4YZU 125, WALKFO 110, WA4d-
WSW 110, W4BAZ 108 WALAGH 94, WALWWT 74, Ki4-
MAN 71 WBLAIN/4 62, WAVUE 62, WALUAZ 40,
W4IP/4 45, K&TRT 34, WBAIBG 28, WB4FAY/4 25, Wi~
OV 21, WA4SMS 21, K4HOE 20, W A4UHR 18, WB4-
BKG 17. WB4IFGE 16, WiR'T\ 12, WAUIH 10, WB4-
FOT 9, WEARIP 9, WeYOK L.

MICHIGAN—=SCM, Halph P. Thetrean,
SEC: K8GOU. RMs: WSFWQ, WSRTN, WASBOGR,
ASKAMQ. PAMs: WRIWEF, K&JEKD, V.H.F, PAMs: WS§-
TVQ, WEYAN. Appointments; WBAYM, K8CJQ, K8&-
{1PO, WSLUH, WSMPD, WSRWK us ECs; KSHLR,
WARLGEF us OOs, K8ILR, WABLXY, WASVBL as
(RNs: WRIWF as OPS; WASMCQ, WASVPU as OBSs.

WEFX—

Silent Kevs: WRHIK, W'SPDB W8YFL., BPLers: 18-
KAQ, WARMCQ.

Net Freq. Time Days QNI QTC8ess. Mor.
QMN 3663 2200 Dy. 936 631 60 WBFWQ
WSS8 wuRs 2300 Dy, 990 181 30 KBWRJ
UPEN mzu 2230 Dy, 606 57 30 KBZSM
PON-DAY 25 1500 M-Sat. "48 116 26 WABQGR
PONCW 2300 41 26 VE3DPO
B/R X 2130 93 22 WBZRT
MBMTN 507 2300 M-Sat. 32 25 WASLRC
LENAWEE 2 14536 0100 I)v 255 84 29 WABUWQ
NOON 50 50.41 1600 M-Sat. 188 0v 26 WASPXR

Michigan Couneil of Clubs officers are K8HKM, pres.;
K3ETU, secy. New ofiicers of the TASYLS are WAS-
CXI, pres.; WASARJ, vice-pres,: WASTIYJ, secy.; K8-
LHF, treas. WABKME and WASMCQ plan an $th area
QORP newsletter., W8CTIP ean handle any “‘thumb’ traf-
tic, WASVBL finds a 40-meter dlpole with tuned feeders
works well on 8, K&HT.R s nxing indoor dipoles sand
50 watts. WSOWG hus a new tri-band vertical. WSDVB

and K8DX made “esvtra,” WABVGQ lost his 80/40 dipole
in o windstorm. K8OIC swapped his NC-308 for a 2-
meter transceiver. CU at the {1,P. Hamfest, Aug. 3 and
4. WBYWTF is recovering from surgerv, as s WSNOIL
WSOQOH has n new SR-160. WASNMEE is getting married
in Aug, WASVGA/4 now is in Florida on 20-tefer s.ab,
W&ILL finally is out of the hospital and home, K8MFQO
is pow in the army. WASGLI recently pot married,
WASRZS now has WSLN’s RTTY station. WASNPII
has an H.A-1200 mobile with a bid cage o 2, KBZYK
now Js on 166 mobile with o converted onset (376,
Traffie: (Apr.) KRKMQ 432, WASMCQ 307, WASSQC
266, KRAINC 178, WENOI 165, WASLNY 143, K3KRX/S§
140, WEIWTF 132, WASOGR 115, W8QQK 108, WASVBL
9%, WASUPR 42, WSIHD 70, WSRTN 70, KSETU &0,
WRITICY 57, K8ZTU 57, WSEU 54, WSK'X 40, WASORC 48,
WSBEZ 43, K&IED 43, RRHEM 39, WSUFS 39, WETDA
36, WASLRC 31, WASKRE 30, WSYAN 27, WASI AQ 26,
\V&VVVL 24, KRHLR 20, W8CUIP 16, WESCW 15, \VR-\I‘D
12, WSFWQ 12, WASKME 10, WASTSB 8, W8SS 7, W8~
DSE 6. W8OWG 6 WSTHP 5, KEVDA 4, WASWHG 3,
WASEOW 2, WSHBT \VS&AM 1. (Mar.) K8HTR 75,
KWRHKM 89,

OHIO—SCM,  Richard A, Eghert, WRETU—Asst,
ACN: Roger Barnett, KEDDG, SEC: W8OUU, RM:
WSTML PAM: KSUBK. V.H.F. PAM: WASADU.,

Net GNT  OT0 Sess. Freq. Time Mgr.
BN 438 368 58 3580 2300 & 02002 WRIMIT
OSSBN 1834 930 57 39725 22457 K8UBK
OAMtrN 138 A7 30 56 23002 WABADU

The Ohio Six-Meter Net is now a full-fledge section net.
WASBADU invites chnek-ins. The fivst Annual Joint Ohio
Section Nets Pienic will be held July 27 at WRFD Pie-
niec Park, north of Worthington, Details will be given
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o any active nct, WECHT repurts QUEN  supplied
viergency  commuuications  durmg  the April tornado

disaster at  Newtonsvdle, Ohio, und Ialmouth, Ky.
K8DDG, KSEHE, WEELLU, W3GKN, WikJaL, WL,
WASPRF, WASPSN und KS8TSS received Public Ser-
vice Awards for participation in the Silver Bridge dis-
aster in December, Parma RC Bulletin reports G-meter
code practice by WASROK ‘Tue, and Thurs, at 2330%
on 50,940, KSLEIL, Lucas Co, KC, writes a colunm o
Ham Shark Gossip WWERZN, wb) which is # svetion
vt the AREC plan, The entive pian will be prescnted in
three jssies, New offieers elected ot the Mareh OCARC
neetmg are WASCPT, charman; W8SUN, viee-char-
wminny WEOUU, seey.; WSEME, tress, All clubs and
nets are urged to jon the Whio Counell of Amateur
Radio Clubs. Dues are five ceuts per member per year,
Contact WEOUU for details. Your SCM ultended the
Dayton Hamvention and held meetings with the Asst.
SCM, SEC, RM and PAM. Cwmemnnati Enguerer’'s Ham
Cull colummn by WASCOA reports that WASTYF did
sone  hilltopping from hentueky's Black Mountam on
2 meters. best contact wus IFlorida, beurly 700 pnidles.
Westpark Itadiops says the ARRLU DX coutest ugure-
gute score was over L§ million points. Mt, Vernon RC's
Newsletter tells us tnat the code und theory vlass is
graduating 6, QCEN’s Listening [Post published dope
vt converting Motorola fun, TR80D tu 6 meters by
WSCHT; also the cunversiun data for RI9-TR1 tn,
revelvers tor § by K8JZA, The CARA is running a hunp:-
broew contest In two cutegories, Novice and others, ;;8-
WVZ reports that the Henry County RC bas obtnined
ien police Lo units to be comverted to 6 meters for use
in its RACES program, WEL DS is ou wctive doty with
the USAF in Vietnum. Lima Area ARC’s new officers
we WASRWEK, pres.; WBSALKI, vice-pres.: \\'SL‘L;\'.
seev.; WEWEG, treas.; WASNEY, uct., ipgr, KSEKG
is the new Assi, EC in Massllon. WEAN put a new
35-w.p.n. code certitiente, The old one wus 20 years old.
Van Wert ARC will hold its annual Pienie and Humlest
July 28 at Jubilee Purk. As part of the SCM job, 1 ex-
peet to visit as many of the clubs in the section as
pussible,  Pleuse inviie e to your meetings, clubs,
Cluntinuance ot Jeadership appointments Is contingent
upon dischargmy the duties prescribed by the sppoint-
ment and upon regular reporting to the SCAI Please
inake regular reports, either by radiogram or on Form 1.
Check your eertificates to see whether they still are Cur=
reut, Trattie: WSUPH 442, WEQZK 400, WABATUZ 250,
WESZU 233, WSLML 227, WABPQL 183, WSNAL 159,
KSONA 157, WASKSX 153, W8GVX 151, WEUPI 134,
WASOCG 128, WEERD 116, W8QCT 112, WSCHT 110,
WASMIO 110, WSEFB 93, WASSED 97, WSIKFGD x4,
WASLAM 79, WELRE 77, WASUTX 46, KsUBK 62,
WASMTS 61, WASQKK 38, WSDAE 57, WSOE 57, Ki-
LGA 55 K8DDG 52, WSGOE 50, WASPPK 350, K8BYR
4%, KESDHE 45, WASMVY 42, WASRWK 40, WEIWX 38,
WASVYNU 37, WASSHP 34, WSRYP 33, KEQYR 31. Ki-
DMZ 29, KEVCW 27. WASADU 24, WSHNP 22, K¥WZI
21 WASSXT 19, WEPNP 15, WASWJIR 16, KSLFL 14,
WSOIXQ 13, W8TV 10, WASKPN 8, WSIBX 8, WASYDB
5, WEWEG 4, K8DHJ 3, WNSZHD 1.

HUDSON DIVISION

EASTERN NEW YORK-—3SCM, teorge W, Tracy,
W2EFC—+EC: W2KGC, RM: WAVYS, PAM: W2-
LJG. Scetion nets: NYS on 3670 ke, nightly af 2400 GMT
NYSPTEN on 3925 ke, nugghtly ot 2300 GMT: ESS on
3500 ke, nightly ar 2300 GMT. Arvound the club eirenst,
the RPI Club, W28Z, is repairing winter antenna damage
and erceting o new 13-meter bemun und tower, The New
Rachelle Club had & speaker frow Sonotene who dis-
eussed  iekel-eadmium atnd other commtnieations-1ype
butteries, Nice to hesr that the Mt, Vemon HLE, Club
i= back it full eperation, The club’s new oflicers include
WiB2PUX, pres.; WB2ZYYV, vive-pres.; WB2AFG, sevy.;
WN2AXH, (reas.; W2EY (ex-W2TER), trustee. April
was Aunetion Nite at the Albany Club, The Westehester
Anwteur Radio Assoviation teutired W2BZS, who spoke
on Specialized S.8.B, Techniques.” This elub hos a
teehnieal net (Wed. on 25690 Me, ut 2000) for instructing
wetthers on the Advanced Cluss licenses, Clongrats, WB2-
MOL and WB2MOJ are new  Advanced Clpss licvnse
hiolders. The Schenectady Club held “Home Brew Nite'
with prizes awarded the winners in various eategories.
Nive o report that ORS WAZVY'T is asst, muanager of
the (learing tlouse Net, Congrats, Doreas, Sinee this is
his last column, your SCM takes this opportunify to
thuuk all ssetion iseinbers for their puatience nnd coopera-
tion over the yeurs and offer every success ta the new
Seetion Communications Manager, By all means, kiep
Lim informed. Traffio: W2EAT 182, WA2VYS 164, WA2-
VYT 14, WAZBHN 116, WER2VIB &0, WR2FFOA 57,
W2OVR 38, W2UC 30, W2ANV 22, W2URP 21, WA2-
WGS9, WB2RBG 7, WB2UEQ;1 4, W2RZ 3,
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NEW YORK CITY AND LONG ISLAND—&CAT,
Blum(—_: S, Julnson, K2IDB—Asst, 8CM: Fred J. Brun-
es, K2DGL. SEC: K20VN, PAM: W2EW.

NLI* 830 ke. 1915 Nightly  WA2UWA — RM
Nul VHF* 1158 0Me. (940 MU0 TE  WHZROF — pas
L] Phone* 3402 ke, 1890 Daily WB24k 1 — PAs]

NLS slow*
Clear tHse
Mie Farad
Mie Farad
All Bve RS
NYSITEN 3920 ke,

ST13 ke,
SY25 ke,
a2y ke,

18145 Nigutly WB2LQr — Rl
HOu st ew UF W A2GE [ — Mgr,
it s, dun, K2U BG — Mer,
6L Nightly  R2UBG — Mar,
1300 sun, I2AAS — Mgr,
I8 1ty KR2AAS — Mar.,

Section: Netw, Al times shown abuve are loes g

ZET visited K2US while at the v.h.f, rjlindixqill.l }.}ulf‘i-
s, L\ What o day to graduate trom goud old hight
sehool,” suyeth \\'hIiZI.gR\\’. Fwld Day Sunday! W2GKZ
recerved L new TCC eortifieate  tor 1968, Wh2l QP
belped WN2CYN get on the air, W2EW has the antenng
farm bavk together aguin, VRS No, 14 has been held Ly
W2DBQ tfor 37 years straight! New ullicers of ihe
QUWA are W 2K, W2CCD, pres.; \W2ALS, yicu;pres.'
aud W2BJL, director. W2PF repaired the 2-ft, antenna
st (on u Muanhattan apartment roof) and the heam
8 a hurlzoutzlvl ane again,. WA2ZDNO (nfx-'WﬁUEUl‘ It
hack ou »thu wir after a 27-year respite. KIDDK allisws
that April was exciting with scores of DX QNLs comin;-:
m, & goud score m the ¥MT and First Place Awurd
ml‘tl'le YLRL Second Distriet’s YL-OM COW. Confest
W2UAL scquired u Swan 350, which ix to ﬁg{ue il;
several new projects, WIDGI has OH2BZ us a sumnuer
guest from June through Aug. Congrutulutions to Wz,
QIu, who' l}as been elected to Kta Kappa Nu “the
tational K.E. Honor Nociety, \W2BOB has so many
m'nha‘s tacked onto the frusty old ground plane thut
I's beginning to take on the aura of Prese Wireless |
Tulk uhout jumping wuf of frying pans, WB2AWYX
graduates from CCNY in varly June and then rets
married in too-late June. Hey, WA2BUS has 4 call
wreus, Y states and 260 miles way up there on 432 Me. !
W2KWAM has #ome portable VEI tor the summer. (‘on-
gr(atulgpfms to WN2FME, u uew Nevice in this Iand
WAZKSD has moved to Pittsburgh and we wish him
the hest as he adds to the voice of the WPA section
WB2QNL, reliuble old OV, <till s aligging sway ot
M.LT. vven though the eourse is rough, B2HTX and
W 2IL?h have gunelﬁ- Lellld 2]-meter f.m. The Larkfieid
peey.-Treas, s now back on the air with the eal Y A2
FAK. WB2TDK went vertical on 2 meters.m lI\'?PgS
hopes the clatter of little RTTYs won't prompt the
:\.\I.v'tq' move the whole shebang into the hackvard!
Phe Buffolk County RCs paper, QTC, picked W2TVN
#aosnoawst, editor amd the paper increased by about
three (well-written) pounds.” Cuneratulations to K2«
OHEK, WA2KKD and WB2ZZB, who passed the Ad-
vanced'Class test! Also congratulations to W2DID wha
went Extra Class! Traffie: WB2ZKT 411, K2UBG 187
WBIDRW 83, WB2QIL 77, W2GKZ 68, WBIRQK 59,
\‘.B:!XHI& 4'8. “Bﬂ'QP 32, W2EW 31, WR2AFK 27:
:\;x B2MZE 13, W2DBQ 10, W2EC 10, WoDPT 8, WA2DNO

NORTHERN NEW JERSEY-—SCM, Louis J. Amo-
reso, W2LOQP—Ast, SCM: FKiward F, Erickson, W2.
CVW, SEC: WA2VSM, RMs: W2BVE and WEB2RKE,
{;"\i;\zlf{'o“ 2PEV, K2KDQ, WAZKZF, WATEK amed

ARPSC Section Net Sehedules

Net Frey. Time Days Sess. UNT Te Mar.

NJIJN A ke, V0 pM. Day 30 520 489 WAL
NISY  imaske Sl MAF x5 1 WHSRIK
NIEPTN 3928 ke, #:00 vy, M-Na 30 585 054 W271
NJPON 392K ke, 6:00 par, Nun, T8 49 WASTEK

NJAN 50,300 ke,
PYETN 115,710 ke.
ECTN 146,700 ke.

New appointment. WB2BKC as ORS. The list of en-
tlorsewsents for this month would take up ton mlich
space but many thanks for eonfinuing on, gents, The
dates fur this vear’s N QSO Purty nre Aug. 17 and
18, Full detuils next wonth, Can we cover nll rounties
this vesr? Countact WA20CE if vou have portable pl;mj:
K2UKQ reports passing the Extra Class exam und he
has v DXCC total of 313311, W2BSC hax n new Tri-
Bander and has ordered the Warrior. WB20QJT is DXing
on 15, K2ITY is in the 2-meter tratfic nets, WEB2RTIA
is o f-meter NB f.m, using GE gear, K2BMT js moving
fo Flizabeth, WB2VFX has o new Swan 230, K2ELW
bas 95 eonfirmed for DXCC. The West Morris Radio
Chub is now operating on the low bands. K20NT is on
with an HW-16 and worked 18 for NXCC in 2 weeks
using o dipole, WB2DAA yeceived ('P220, W2OVW re-
ports having trouble finding parts for his v.h.f. home-

R00pa, M-F 20 231 47 WA2KZP
S0 e, Dy 30429 822 K2KDQ
a0 pm. Dy 00288 284 WR2IYO




brew genr. WB2ZSH has been :g(xpumted Deputy RO
for RACES. W2EWZ completed QSO No. 21000, WA2-
WHZ and WB2CZN report passing the Ind-class com-
mercial exam. WB2SEZ got Extra aund WB2VLC Ad-
vanced Class licenses, WN2YVG and WN2CWP passed
the General Class vxam, WN2CKU passed the General
(Yass exam and bad lus Noviee carecy seore at 46/42
tor WAS and 20/11 tor DXCC, WA2CCF's DXCC is up
to 159. The Garden State "Hxpo” was u hig sticcess
and I wish to thank all who assisted in making it a
by one. We received many letters thanking the group
for putting on siuch s fine show for the public. 1t may
linve been the first joint venture by the clubs in N.N.J.
and the groups did an KB job. MAgain, many thanks.
Traffic: (Apr.) WB2RKK 579, WB2SEZ 387, WB2VLC
248, K2KDQ 181, WA2TBS 174, WA2ASM 137, WB2DDQ
108, WA2ZDA 104, WB2IYO U6, WB2ZSH 75, WBINSY
87, WA2CCF 56, WASNJIB 56, W2KWZ 49, WB2ZAN
39, WB2DAA 36, WB2BXK 3¢- WB2TKP 31, WhHI-
WNZ 29, W2CVW 26, WASTNA 23, WB2BKC 22, W2-
LQP, 20, WB2CGI 19, W2TFM 14, WB2YPQ 14, W2BVE
12, WASKZF 12, K2MFX 10, WA2GULL 7, WA2JWB 6,
K2ITY 5. WB2TEC 5 WB2ZCI 4, K2J8J 3, W2BSC 2,
WN2DRJ 2, WB2ZCI 2. (Mar.) WB2WNZ 12, W2BSC 6,
WB2RUM 6, WB2QJI 1 (Feh.) WB2WNZ I6.

MIDWEST DIVISION

IOWA—SCM, Owen (5. Hill, WODBZ—Asst, =CM:
Bertha V. Willits, WOLGG., SEC: KOBRE. PAM:
WONGS. RM: WOTIU, WOPZO is now Ja, T Phone
Net Mgr, KOLVB has moved to the country und has
o new G6-ft. tower with a six-element 4-band beam.
WOTYY has s new home-brew 4-1000 linear on %0
through 10 meters, WAUQQB has his RTTY equipment
in operation. Several Charles City amateurs have been
preparing for Advanced and lxtra Class licenses in a
course taught by KOYVU and WOKUS. Reports were
received trom KOTDO, KQAZJ and WOMOW on the
Heb. FMT. WOBDZ lost his Triband beam to one of
those spring storms, WAQOMLE (Kans.) is now ocperat-
ing at C.R., Ia. He also is an 00, WNOSWDM is a new
Novice in West D.M, TLCN is now operating Sun. at
0130Z (Mon.) on 3560 ke., slow speed. WWOEKDB reports
50-Me. activity was very good in April. He alsu is
getting set on 432 Me. soon. K@TDO is constructing
w central control umit for his station, vne switch, W-
PFP also reports lots of activity on 50 Me, and he
heard some DX, W@EIT had a QSO with KC4USY,
with u 5-9 report, Ham activity seems to he low, prob-
ably because of other activities of the summer months.

[a. 160 Meter Net QNT 1855 Qrc 8 Hess. 30
ta. 75 Meter Phone Net QNI 1164 QrC 111 Sess. 25
TLCN (c.w.) QNI 48 Qre 24 ess, 19

Praffic: (Apr.) WOLCX 900, WOCZ 315, WOLGG 90,
WAQMIT 15, (Mar.y KOHPO 16.

KANSAS—SCM. Robert M. Summers, K@BXF—SEC .
KQEMB. PAM: KPJMF. RMs: WAQMLE, WAQJFV.
V.H.F. PAMs: WAGCCW, WOHAJ, WAQLSH. A pro-
gram called “Perspective’’ hroadeast uver rathio station
KSAC, Manhattan, Apr. 12, highlighted emergency and
public service of amateur radiv. Participants were WO~
VWX, News Director K-State Network, WAQJIH,
WAOEHA and WOHLU, Officers of The Santa Fe L'rail
VH.F. Ciub, Inc., Gardner, are WABIYK, pres.:
WAQPWE, vice-pres.; KOYNW, suecy.~treas, The
Wichita AREC group hud a real test on Apr. 21 and
92 during Weather Watch and the later search for a
Jlowned aircratt. KOQBA, now portable 5 in Oklahoma
will be moving to Kansas this summer, WODHC is
Rolder of an Uld Timer's Club certificate. V.H.E. nets
combined total was 46 sessions, 204 QNI, 7 QTC, The
nets included the PI Net, AREC Zones 7. 11, 15 and
club nets NCK and Cotfeyville. WAQCMU and WN@-
‘PRO are both putting a fine sigual into Central Kansas,
as well as the new c.d. station at Cloud County, KO-
%P has a 40-meter antenna up how. QES, sessions
54, reports QNI 355, QTC 114 KOGTCG has a new
Mohawk receiver., The Kansas WX Net had only 2
special WX watches in April with 40 stations participat-
ing. AREC Zones 7, 9, 11, 13, 14 and 15 report tow-band
net activiby with a total QNI 200, QTC 15. KPON re-
ports QNI 10680, QTC 207, QKN, 4 sessions, QNT 20,
QTC 10; XPN, QNI 299, QTC 34: KSBN, (NI 769,
(TC 158 in 27 sessions; EC Net, QNI 41, QTC 6; KWN,
(NI 809, QTC 40, Traffic: (Apr.) WOINH 204, KAJME
194, WAOMLE 164, WAQLLC 126, WOLXA 124, KOHGI
115, WOZJY 47, KOBXF 44, WAGNFP 44, KOEMB 38,
KULPE 35, WADNDZ 26. WAQJOG 21, WAQJFV 18,
WAOQOH 18, WAQCCW 17, KPMRI 15, WOAVX 13,
KGGIL 13, WAPKDQ 8, WNOTAS 6, KOGZP 5, WAQ-
KHN 2, WNOVED 1. (Feb.) WOAVX 118,

MISSOURI—SCOM, Alired B, Schwaneke, WOGS—
SEC: WPBUL, WOKFQ, of Kirksville. is now a Silent

Key. He was an OT on MEN and MoSsB, WAQKFLL re-
newed as OVS and OBS. WOBUL renewed as PAM, OpPs
and OBS. KOJXT passed the Extra CL exam. WAQJIH
passed the Adv, Cl, test. WAOQKUH reports that radio
classes held by the PHD ARC finished with 9 Nov. and
Tech, €41., 1 new Gen. CL. and 1 new Adv. CL The new
club eall s WAQUGU, Other new Adv. CL, are WO
LOP nud WAOKUH, New Gen. (1. in the PHD ARC
are WAORUY and WAORLI, WODJ is ex-WORDR.
First results of radio clwsses at Ruskin High Sehool
ARC (WADTKYV) are WNOUHT, WNQUID and spon-
aor-teacher, WN@TTV. Officers ot the Ruskin HS ARC
are WAQOFO, pres.: WAQSAO, viee-pres.; WAOPUL,
sevy.: WNOUHT, treas. The elub now has a complete
Heath 8B/Line plus a Classic 33 beum and RTTY on
whuf. A new Gen. C1l. in Marshall is WOVZE, New in
Joplin is WARTDD, WAOPAN will leave for the Naval
Academy in June; WAUPZL und WAQDGG have left
for military duty. WAODGG will be ut Ft. Wood for
basic. WN@SBP, who is trying to keep MSN going,
needs some NCS help; 0300Z on 3715 daily. WOBUL re-
ceived DXCC c.w./ph-114 and ph-108 certificates, K-
RPH has a new NCX-5 The following purticipated in
the Feb, FMT: WAGFLL, WAQHTN, WAQIHV, WO
LW, KOIKZ, KOONL, WORWG, WORWH, WOZKN.

<

Net Freq. Time Days  Sess. ONI QTC Mgr.
MEN B88E 22302 M-WSE 130 151 18 WHBUL
MON 3585 24007 Daily #0199 162 KUYBD
MNN 7063  1800Z M-sat. 26 81 41 WEOUD
MoSsB 3963 230072 M-Sat. 28 718 168 WPRTO
MoPON 4930 2000Z M-F 2z 277 1o WOHVE
MTTN 2940 22002 M-F 26 264 77 WAGELM
QMO 075 21002 Sun. 4 9 6 WAGFKD
PHD 0.4 24302 Mon. 5 109 & WABPKUH
MSN 4715 0200Z  Daily 31 28 18 WNesBP

Tratfic: (Apr.) KOONK 1847, KOYBD 280, K@AEM
182, WOOUD 159, WAQHTN 114, KYRPH ¥8, WOZLN
T2, WOHVJI 88, WAOTIL 61, WPBV 50, WAQJIH 54,
WAQOZO 46, WABDGG 33, WAGCX] 32, KOVVH 28,
WOBUL 27, WAQFMD 20, KOORB 18, WAQELM 13,
WAQPKFU 13, KPREV 12, WNOSBP 11, KUDEQ X,
WOGBJ 6, WAOKUH 6, WOBVL 3. WAOFLL 2, WAD-
[TU 2. (Mar,) KOAEM 253, KOJPS 31. (Feb.) KOQJPS
21, (Jaw) KOVVH 53,

NEBRASKA-—Acting SCM, V. A, Cashon, KQOAL
—SECQ: KOOAL. Monthly net reports for Apr.: Nebr.
Fanergency Phone Net, WAQGHZ, QNI 1117, QTC 52,
Nebr. Morning Phone Net, WAQJUF, QNI 1008, QTC
35. West Nebr, Phone Net, WONIEK, QNI 762, QTC 24.
Nebr. C.W. Net (NEB), WAOQMZ, early session, QNI
55, QTC 27 lute session, QNI 85, QTC 27. Nebr, Storm
Net, WAOLOY, 23307% session, QNI 726, QTC 72; QO3-
()7 session, QNI 987, QTC 79, Cornhusker Teenage Net,
WAGOCW, QNI 268, QTC 85. Dead End Net, WAQ-
MCX, QNI 145, QTC 2. 160-MMeter Phone Net, WAQO-
CBJ, QNI 150, QOTC 2. WAOMCX advises that the
Tiead knd Net has suspended operations for the sum-
T3 Nehraska sinateurs were quite coneerned over the
ilness of WAOGHZ., We all hope she is now back in
peod health, A mew Novice is WNOUER. Nehraska
clubs are requested to purticipate in the Nebraska Am-
stenr Radio Hall of Fame program, ‘Traftic: (Apr.)
WOLOD 42, WAOQMZ 75, WADCCW 65, KOJTW 4o,
WOHTA 33, WAGLOY 32, KQJFN 31. WAOOMY 20,
WAQGIBB 25, WOGEQ 17, KOIXY 17. WAQQVL [7,
WOGGP 12, WAGGVJ 11, KGDGW 10, WAQPCC 10,
WOHOP 6, KAJPP 6, KOOAL 6, KOBYK 4, WADIBL
4, WADTLRQ 4, WAOPIF 4, KOUDW 4, WAQJUF 3,
WONIK 3, WORGQ 2. KOFJT 2, WAGJEN 2, KODF
1. (Mar.) WAQGGVY 6.

NEW ENGLAND DIVISION

CONNECTICUT—SC, John J. MeNassor, WIGVT
SEC: WIPRT. RM: WIZFM, PAM: WIYBH. V.ILI.
PAM: KISXF, Net reports for Apr.;

Net Freg. Days Time Sess. ONI o7
£IN 35440 Daily 1845 300 872 138
(PN SR80 M- 1800 Sun, 1000 30 598 2268
V.H.E. 2 14598 M-S 2300 18 43 25
V.HF.6 308 M-5 2100 22 236 39

High QN1: CN—WICTI, WIZFM/1, WAIIGF. C'PN—
WIGVT 30, WIBDA, WAIIEG and WIYBH 25, KIYGS
24, KIEIC 23, WAILLIEK and WILUH 22, WAIEEJ 21,
WAIHEW 20, WAIFXS and WALLWN 18, WAIFZE 17,
WIYU and WAIQVU/L 16, SEC WIPRT requests
monthly reports from all BECs and would uppreciate
resignations trom those no longer interesterd. KISXTF is
our new V.ILF. PAM. 2- and 6-meter traffic operators
know he has h:‘aen.uunsisfently active on both bhands.
Please contact him if interested in heing NCS on the 2-
Meter Net, \WAICYV has been 6-Meter Net manager for
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quite some time and more check-ing are welcome on §
mefers, WIPRT visited the Humden ARC to explain the
value and necessity of KEC work, He would uppreciate
the assistance of your club, also, WIGVT attended i
meeting of Murphy’s Marauders at the WIICP QTH.
The limitless enthusiasm of this new group indicates it
will he the top seoring contest cluby ou the bands! Our
Director, WIQV, presented an ARRY, Charter to Mnur-
phy’s Maruwlers at its recent meeting, Congratulations
fo: NISXFE, oot new V.ILT, PAM: WAIGGN on Apr,
BPL; WALVG nnd WAIGGN on Advanced Class: WA-
THVL an General Class; WNIIKR, WNIJKS and WNi-
JKL on Noviee Class; Candlewood ARA on “Flam
Fair.” Tratlic: (Apr.) WIEFW 420, W1V 299, W ATHSN
229, WAIHEW 195, WAIGGN 193, WIARR 142, WiAW
120, WAIIEG 114, KIRQO 104, WAIFNJ &, WAILIGF
80, KITDD 77, WAIFGN 74, WAICYV 72, W1KAM 68,
WAIFZE 65, WAIGIX 56, WIGVT 56, WAIQVU'/1 56,
WAIFVH 55, WAIGFW 45, WAIEHK 44, RISXT 37,
WIYBII 30, WAIGUD 27, WATHWX 26, WIBDI 25, W1-
CTT 22, WIQV 19, WAIHLP 18, KILMS 16, KIVGS 15,
WAMBDA 14, WAIFXS 12, WICUH 11, WAIFJU 10,
WIBNB 8 KICEC 4 WALVG 2, WB2HHZ/1 2, Wi-
WEE 1. (Mar.) KICEC 3.

EASTERN  MASSACHUSETTS—SCM, TFrank L.
Baker, Jr., WIALP— Our SEC, WI1AOG, received reporis
from Wis UJF, JV7Z. RPF, WAls EVD, DXI. Silent
Keys: KIERC, WIHGH, WIBS, WAIBEY and WIRL.
wito was _onpe State Radio Offieer for C.D. Wis AYG,
BGW, PLJ, WTF, BSX, DDO, EIQ, MX, OOF, Kls
QDR 8CO and W2AZO/1 took part in the Feh. *MT.
WIDOM is new awards custodian for the Mass. Chap, of
the NAHC. Send SASE for the awards program, KI-
20U is working on modulated Hames, in stereo fiames.
KIFIM is working on a mixer and amplifier for 6. He
and KI1ZSE are working on 2 APXS6s., Ex-WIFWS is now
WIAULR, WNIISH is now Gencral Class, The Nouth
RBhore Club had an anction, WAIEVD built o trangistor
transceiver for 6 wnd a three.slement portable besam.
WIKBO has Extra Class, WILYN visited his brother,
R3GUT, New oifieers of the 128 Contest (ub ure Wi
FIT, pres.: KIDIR, vice-pres.; WIAX, treas. : WIRPW,
#oev, WNIIIN is nmew in Gloneester. WAIDIC made
RCC. New offisers of the Norfolk Connty RA are Wi-
PN, pres.: KIEPL, vice-pres,; WIHTR, treas.: Ki-
IRV, seey. WIQV and W1ATLP attended the club’s an-
nunl honquet. Yt its 34th awniversarv the T9 Radio
Club  slected WITYP, pres.; WIKGH, vice-pres.;
WITSK, treas.; WIMNK, secy, KIWFZ is now RO and
TC for Burlington, WITQS writes from KH6-Land thot
he will be living on the South Shore soon. WALJGO/T.A
writes from (<lo, Norwayv, and is lonking for DX on all
hands. EATN hard 30 sessions, QNTs 269, QTC 192, WILE,
ex=WALW, is active on 80 ew,, 6 and Navy ATARS,
WNIIDP is working lots of DX on 15 with a DX-6013
and a dipole, WAIFPHU, in our EMN, has s T4X. 8B-
w0 Tin-ar and R4 receiver, WIOJM and KIPNB made
the BPT. WIAEC had a booth at the YWCA Hohhy
Show, \WAIFHT is trustee of WIKN, Tufts U, RA, Wi-
MY js getting on 432 and 1296. WITDP is on 15-40-75,
New offieers of the M.IT. Radio Rnciety are K3ZDR,
pres.; K3QDD, treas.; WA4TTG. stn. mgr.: WB2REL,
art, mgr. WATHVZ has o DX-40 Apache, Seneca. WA-
IDPX has an 8B-110A on 6, WIRSY was given a rotire-
ment party for his 17 vears serving the Aase, ivil
Defense Ageney, WAIFBH is an Asst. EC for WIRM
in Newton, WIDYS is getting a Heath s.e.h, WIRM has
a new satenna for 15-40, KIEMU is busv with the
Reouts. WIFER visited his son in Wé-Land, WICPT will
have an 813 on all hands. WIUVE visited in Florida,
WIRNG js on 6 f.m. on the wav to work, WIAYA i
wah. in the ear on 40, working vn e.w. to improve his
firat, WITATT is taking a course in sailing and is bnilding
a rig with p 6HF5 for 160 and 15. WINZV spoke on
“TPhe Onad” ot the Wellesley ARS8, KIIDU spoke nt the
Massasnit ARA on FLE.T. Converters, A group visited
the Dusbury Const Gueed  station, Appointmonts en-~
dorsed: Wiz AEC und UTR as OPSs:; Wils AEC, DAT.
and BAR as ORS8s: WIEAE as RM: Kls PNB., W7,
NLQ, Wis BYV, 8H snd NZP as FCs: KINLQ and
WAIDFL as OVSs; Wis [MIR and TLT ax ORSs, 1.
SMO and WAIFHU are new ORSs, The Capeway RC
met at. WIEY”s. The Whitman Club had a gond aie-
tion, The #-Neter Cross Band Net had 23 sessions, 169
ONTs, 4 traffie. KIENS is in the hospital in Roston.
The EMNN had 13 sessions, 84 QNTs, 36 traffic, K4NS,
es-WINS, wants to pass hix 73 to all the oid eang.
WICTR worked WASEPC/1 on 2 from a Boston Hotel,
WK, ex-WIKTJI, is Fxtra Clase, Traffie: (Anrd Wi-
OJAL 533, WAIEYY 427, WIPEX 427, WATHT™ 299,
KIPNB 188, WAIFAD 170. WAIFKL 155, WIDAT 110,
WIFEMG 108. KICTM 67, WICTR 49, WIAEC 48, WAl-
FUTT 44, WAIFHI 36, WIEAE 35, WAIDPN 23,
WIDOM 25, WIMX 25 WAIDEC 21, WiAOG 16 K1~
TN 11 WAIDED 8, WATAIN 4, KIOKE 4. WiIDP 3.
WNITRH 1. (Mar.) WAIFRT 100. WATATIM 55, WIEAR
39, WAIGCH 20, WIMX 13, WIKBN 12, WAIOVZ 7.

110

MAINE—RCM, Horbert A, Davis, KIDYG—8EC:
KIQLF. RM: WIBJG. PAM: WAIFLG, Teatlic nets:
The Sea Gull Net meets Mon, through Sat. un 3940 ko,
at 1700 local time: the Pine Tree Net on 3598 ke. c.w.
at 1900 daily. The start of a new net, the Stute of Maine
Publie Service Net on 8940 ke, ut 0830 Sun., is announced,
This net is mostly for AREC, NTS and RACES but is
open to all interesterd amateurs. There will be training.,
news, handling of teaflic and ~o forth, WITSO has Ianlt
o QRP rig and plans on using it portable. It’s nice to
hear ull the familiar voieers of onr southern CXPOSITe
friends and te eatch up on the news. Tratlie: WIBJG
334, WICU 142, WINND 64, WAIFLG 63.

_NEW HAMPSHIRE—SCM, Robhert (!, Mitchell, WIi-
SWX/KIDSA—SEC: KIQES. PAM: KIAPQ, RM: Ki-
RCS. The (3PN meets at 0000Z Mon. through Tri. and
Sun. at 1430Z. The NHEPN meets ot 00007 Sat. Both
nets are on 345 ke, while on 3685 ke, the o, net, V-
NHN, starts st 28302 Mon. through Kri. Welcome to
new appointee WIYMJ as an Official Observer, WAIDRD
is mobhiling to and from ‘Texas on vaeation. \Welcome to
new bams WNIITI and WALLIW, KIQES points out
that the Belknap County AREC Net meets on 146.7 Mo,
WALLTF pens that the Manchester Radio Club. \Wi-
HPML, just had its 30th anniversary. Speaking of statis-
fies, the GEPN held its 1300th consecutive srssion as of
Apr, S0 WAITTH has replaced the DX-40 with an
Apache, WAIFRYZ is huilding transistorized gear for 6
and 2 and wonld like to swap notes with other interestod
partios, Nt reports show KIAPQ and the GSPN with
769 check-ins, KIQKS and the NHARECN 81 check-ins,
while KIDWEK shows 185 check-ins tor old reliable MV-
AREC, The recent FMT lists WITCR, WI1YMJ und
SWL Robert Lindaquist with excellent readings, KI1TTEK
and his new guad are cleaning up the rare ones on 15
and 20 meters. Trafhie: KIPQV 51, KIIIK 28, KIQES &.

RHODE ISLAND—SCM, John E. Johnson, K1AAV—
SEC: KILIT, RM: WIBTV. PAM: WITXL. V.H.F.
PAM: KITPK. RISPN report: 30 sessions, 391 NI,
110 trafiic. Congratulations to W1JIIZ, who is now WIHE
loeated in Warwick, WAIEEJ went to the Conn. Phone
and C.W, Net Dinner Apr. 6. He has heen appointed
Whaterfront Director st Camp Meehan for the summer.
KINQG, the Fidelity RC, set up a station recently at
the Midland Aall and. according to eports, the event
was a success, The WIAQ Club of Rumford reports that
WALITM, WAIHXP, and WAIICQ have received their
Goneral Class tickets, The club held a clean-up so the
building proeram econld hegin., Those helping were K1-
AGA, KIPEL, KILII, KIAMG and KIHMO. KIAMG
did a banner job us chairman of the FD committee, The
clith held practice sessions with the hope of setting up
with a minimum of inconvenience nt the site. KIBDN
visited the club recently and the membership was glad
to see him, The NCRC Club of Newport held another
stecessful auction recently and was active on Field Dav
operating from Newport, Traffie: WAIEEJ 1000 KIN-
QG/1 449, WIVRQ 1681, WIBTV 120, WAIFRZ 118, Ki-
YEV 66, KIVYC 45, WAICSO 42, KITPK 18.

VERMONT—CAM, B. Reginald Murray, KIMPN—

Net Ereq. Time  Days  ONI OTC Maor.
e, Mt. 855 21307 M-8 613 28 WIVMQ
Vi, Fone 3855 1300Z  Sun, 121 e witey,
VTNH 3685 22307 M-F 84 58 KIUZG
vreD 200034 14007 Sun, 8 14 WIAD
Clarrier 3855 13002  M-F 352 3  WIKED
VTsB 2909 230Z7 M-8 758 57 WICBW

1230Z  Bun,

Weleome to new Noviee WNIJHE (Barre) and new Glen-
eral WALIGK (Arlington), The Lyndon Institute has n
elub eall, WALIGQ. The Z-meter f.m, repeater stations
on Mt, Maonsfiell and Mt. Killington are doing a great
job throughout the ~tate and activity jg increasing. Tha
BARC is sponsoring International Field Day in Aug,
Watch for the evact date and QTH, New officers of the
CVARC are KINPN, pres.; WAIFTV, vice-pres.; Wl-
CBW, seey.: KIMXQ. trens. Traffic: KIBQB 311, 1.
‘MPN 26, K1UZG 18, WIMRW 13, WAIGUV 10.

WESTERN MASSACHUSETTS—SC'M, Norman P.
Forest, WISTR~RM WIDWA reports for WMN {eow.)
on 3560 ke, daily, total fratfie 78, 27 sessiops, 7.3 hours
operating time, PAM WAILEYF yeporix  for WMPN
3913 ke, 21 sessions, 142 QNI tofal traflic 57. The net
will be discontinued until further notice heeanse af Inek
of interest during the summer months, WITC reports
rood attendance on the Central New Kngland Net, This
net aperstes on 3045 ke, Mon.-Sat. at 6:30 AN, and
reports 1264 QNI and total traffie of 83 for Apr. The
Wed, Night Net had 30 QNI with tratlic of 2. WIZPB,




Alt. Hermon Radio Club, reports a fifth Novice license
attained this school year. Also, the Conneeticut Valley
Set, v.hof.-145.30 Me., continues to attract a good numn-
Ler on Mion.. at 9:00 P.M. The VARC newspaper, The
tiscillator, bas been awarded mnd honors for the *Acti-
vities Coverage”’ und ‘“Technical Articles” categories
from the Amatenr Radio News Service. WAIBRU, a
member and editor, i to he congratulated on his fine
wforts. W1ZOC was awarded the tirst VARC Club cer-
tificate for Worked VARC at the May meeting, VARC
is planning a picnic at Look Park July 14. Home Brew
night seems to be taking hold as an interesting club
uctivity. The HORAI awarded prizes to WAIHPN, W1-
MTV and WAICTQ in separate catagories lor outstand -
ing achievement. Also, Montachusetts made o similar
award to KIYLU at its Home Brew Night activity.
Traffic: WiEOB 182, WiBVR 86, KIAEC 63, WIDVW
46, WIDWA 30, WISTR 20, WAIRYF 28 KIWZY 26,
WATHYT 14, W1IC 14, W1ZPB 14, KIIJV 5,

NORTHWESTERN DIVISION

ALASKA—Acting SCM, Albert . Webher, KLTAEQ—
SEC: KELTFNX. OBS: KLTCAH. We would like to say
a big thanks to KL7GEF, ovur departing SEC, for a job
well done. KLTFNX takes over as of now. KL7CAH re-
ports the Hourdough Net will eontinue to operate at
0500Z. The newly-formed QRP Net is holding forth wn
3715 Mon. at 0500Z and the best DX so fur from the
Vairhanks area hus been KLTEVO'’s to Douglas, running
jess than Yi-watt to a rundom length antenna. KL7AEQ
hangs out there during the limited time he has for oper-
ating,. WSKNC/KL7 has a Swan 250 and six-element
heam up 50 feet, and is available for 6-meter skeds. His
ddress is 320 Bently Drive, Kast, Fairbanks, Mlaska
y701. It is reported that WYCNK is moving to Anchor-
uge and will be operating 6. The Northland ARC will
seb up at Summit for its annual field exercise July 20
and will be working all bands. 1f interested in turther
details, contact KL7FLS. KL7GGV has a new $B34
awniting the arrival of his General Class ticket. KL7-
KWQ is urganizing the Yukon 800 boat races this year,
KLIFRYZ has been down Ketchiken way attending ACS
wehool, KL7FLS’s No. 1 son, KLVFLR, was home on
two week's leave from the Navy and he und Bess’s OM
3u¢% u;;‘iher 4-1000A linear, Traffic: KLTFLS 232, KL7-
A 174,

IDAHO—RSCM, Donald A. Crisp, WIZNN—SEC: KT7-
THX. The FARM Net convenes on 3935 ko, week davs
at 0200 GMT, New FARM Net officers are K70RA,
chief net control, and KTKBX, net mgr. W7IUO. wurked
WAS and received the section award for the 1967 C.W.
S8 Contest. WN7JLS is a new Emergency Corps member
in Lewiston. The Lewiston Kmergency Corps provided
communications for a Sports Car Race up Winchester
grade. KTTHX, WATFFZ, WATEWYV, KL7FOZ, WAT7-
LTO snd W7ZNN operated mobile and were stationed
along the route uf the race course and WIOWA provided
w link into Lewiston. A family in Lewiston asked amau-
teurs to help locate a ludy vacationing near Chapala,
Alexico. to inform her af a death in the family. Her
exuct location was not known. The ludy was contacted
atter some difficulty. The message was relaved via W7-
7ZNN. WBSLYR, W6ZOM and ZE2YE, FARM Netb re-
port: 22 sessions, 88 trafiic handled, 847 check-ins.
Teaffic: WATBDD 117, WATETO 113, KYOAB 16, W7~
CHGV 13, WTZNN 13, K7CSL 4.

MONTANA—RCM, Joseph A, D'Arey, WITYN—REC:
WIRZY. RM: WATDMA. Endorsements: W70IO as
OVS., (feorge Hart, Communications Manager of the
ARRL, will speak at a meeting of the Montana section
hams. This dinner will be sponsored by the Butte Ama-
teur Radio Club July 8. Several of the OVSs in Montana
have been getting on 2-meter fum. The Butte 2-meter
f.m. irequency will be 146,760 Mc. W7PX, in Missoula, is
now on 2. New officers of the Sidney Hi Sky Amateur
Radio Club are K7SYY, pres.; WI7BQE, scey.-treas.;
KTSZE, trustee. New enlls in the Bozeman area are
WN7ILE and WNTJOA. the Bozeman group provided
sommunications for the Junior Nationals Ski champion-
<hips. WYNPV again showed up with a very fine report
‘n the annual FMT. K7PGN is now W7FJR. We still
need ORSs and OOs in the section. If you are interested
in any appointment drop your SCM a naote. Traffic:
W7LBK 81, KTEGJ 24, WTRZY 14, KTELW 2, WIQGYT 2,
K7WRH 2.

OREGON—SCM, Dale T, Justice, KTWWR—RM:
WT7ZFH, PAM : KTRQZ. Section nets:
Net Freq. Time Days Mgr.
AREC  8875ke. 02007 Daily. WATAHW
AREC 14535 Me,  0280Z Tuesdat, WATDLE
OYN 3685ke.  0130Z Tue.-Sat. W7ZFH
BSN 3875ke.  OO30Z & 19007 Daily K7IFG

WATAHW reports for the AREC Net for Apr., sessions
30, chek-ins ¥93, vontaets 50, traffic 44, maximum sum-
her of eounties 19, W7ZFH reports for the OSN for Apr.,
sessions 21, check-ins 120, traffic 50, Now appointments:
KIWWR ax OO0 and KIDXV as EC for Klamath
County., WATEZJ is nsing a colinear antenna tor &0
weters, WATICD and WATLIQ have become Generul
Cluss, New Novives in the (irants Pass area are WNT-
JRT and WNTIQK. WN7IJMY 1s un 2 meters with »
Twoer, WATHRG has a new Swan 500. The Josephine
County 2-Meter 1001, Net meets at 00037 Tue. on 146.76
Me, WATGCE reports 12 members in the license class
meeting  weekly, Her OM, WATELP, handles theory
while she teaches code, The EARS Practice Neot meets
Tue., Wed. and Fri. aut 9 p.a. local on 3743 ke, Listen for
details on eode proficiency certification. Don’t forget the
Bend Campout July 27 and 28 at Todd Lake, 'Iraffic:
(Apr.) K7RQZ 240, W7ZFH 118. K7TNTS 65, W7ZB 58,
KTWWR 35, WATAHW 23, WATEZJ 15 WYDEM 13,
W7BNS 10, WTMLJ 8§, WATBYP 7, KTRFO 7, WIWHY
5. (Mar.) WATEZJ 10.

 WASHINGTON—SCM, William R. Watson, WIiBQ—
SEC: WIUWT. RM : K7CTP. PAM: WI/BUN.

NTN  3970ke. 18304 Daily QNI 857 Tfe. 312
WSN  35%0ke. 0145Z Daily QNI 334 Tic. 493
WARTS 3970 ke. 0100Z Daily QNI 805 Tfe. 274

Jess. 30
Sess. 30
Hess. 20

The Washington State ARRL Hamfest, sponsored this
year by the Yakima Amateur Radio Club, will be held
the week end of July 13-14 at the Yakima Fairgrounds.
WINJM Communications Manager of ARRL, s sched-
uled to speak at the Sat. night banquet. There will also
e reetings of all Washington Section League appoint-
ees, ORSs, OPSs, 00s, OVSs, OBSs and ECs, The
AREC will meet Sun, morning with SEC WIUWT. The
now forming State Council of Amateur Radio Clubs will
hold its first meeting Sat. afterncon. See the announce-
ment in QS7T. Special vommmendation gues to W7HDL
for being among the top three OO stations in the coun-
try rendering a valuable service to the amateur fra-
ternity. WTABX received the Covernor’s Award for 26
years of OOD service. WATDXI lost her antennas but
bhounced back with un award from the Weather Net
group. K7IRE reports his XYL is now WN7JST, WNT-
fUT is waiting for his General Class license to cowme
through. The BEARS Club is pondering the site of a
new ciub station, W708 received honorury life member-
ship in the Radio Club of Tacoma. W7BX now is in his
59nd vear of ham radio, PAM, W7BUN totuled a high
122,500 in the 67 §S. WTPGY traveled to Newington for
the Roard Meeting. SCM W7BQ visited the Gravs Har-
hor, Lake Washington and Bremerton Club meetings in
May. WILFA MCed the Skagit Hamfest. KICTP is
doing an FB job as svey. for the Northwest Technical
Net Sun. 3 p.o. (4 P.M. summers) on 3970 ke., and pinch-
hits for W7BQ. WYUU completed a photo trip to Hells
C'unyon. The Dial Twisters of Bpokane is operating 2
new net on 8910 ke. WIEXM sends in an OO report and
hews of a new linear, Plans are underway for Washing-
ton Amateur Week Sept. 1-8, with the QSO Party the
week end of Nept. 7-8. We regret the passing of WISEM
wnd WIDWG to Nilent Kevs. Traffic: (Apr.) W7BA 1487,
\WIDZX 693, WATDXI 627, WYZIW 522, WTHDMA 466,
WIAXT 344, WATDZL 310, WT7PL 250, K7CTP 184, WIK7Z
173, W7JEY 116, W7IEU 89, W7BTB 71, W7BQ 66, WAT-
HER 66, WATEYN 65, WATEDQ 45, KTKPA 43,
RITHG 43, WIGYD 36, W7APS 29, WTBUN 25, W7AIB
20, W7ZHZ 15, WATDBQ 14, K7YFJ 12, K7TOXL 11, WA-
TFKM 9, WIPGY 9, KTMGA 8, WTOEB 5, K'SUX 5,
W7UTT 5, (Mar.) WTADMC 6, K7TEFB 2.

PACIFIC DIVISION

HAWAII—S8CM, [ree R. Wieal, KH6BZF—-WODNX,
pres. of ARRL und 1ARC, made his first sojourn to our
Lesutiful lslands recently, Returning from an IARC Re-
giun 111 meeting in Sydney, Bob spent fwo wondertul days
n the land of Aloha as the house guest of KH6LJ, Earlier
a tormal! dinner was held at Honolulu’s Pacific Club. Den-
niston spoke to the leading amateurs representing their
clubs, civil activities, MARS groups and ARRL field
appuintees, Ex-KHSEPW is now W6QY. WOYZV called
me when he was in town but unfortunately T wasn’t
home. WHBGHYZ, ex-TA3ZMP and our able SEC Hawaii,
is scheduled to show his slides of TA3MP at the nexi
Aloha DX Club meeting. Those interested in obtaining
wore information on this club should drop a fine to elub
KH6GIJW, P.O. Box 9471 Honoluln, HBawaii 96820,
Ex-WIGRK/KH6 writes that he's now NOKKZ while in
Turkev. Twenty meters continues to be the best band to
DX from Hawaii with 15 a close second. KH8BB has
been guite setive on 15 meters and reports many DX
statjons on. The chief operator ut KH6AJF is WB6TOP/
KTI6 and he's doing a bang-up job as alternate NCS on
the AMarine Net. Sern mohiling loeally is WOBFI/M/KHS.
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Net Freq. Time (GMT) Days
Leugue Appointees 7.290 Me. 0700Z Wed,
Friendly Net 7.290 Me. 20304 AM-F
Pacific Interisland 14330 Me. 0830% M-W-F
Tratfic: KH6GHZ 845, KH6BZT 11,

NEVADA—SC)M, Teonard M. Norman, W7PBV—

SKC: WATBEU. WTYEN reports Iots of 2-meter activity
in the Reno Area with the repeater operational. WTEBP
is working DX with a new bewtn and tower. WAYDUL
und WATDUG. both pilots, ure in the .\erial Phota
business, K7ICW, KTRKH and K7ZOK all report activ-
ity on whi. WITVF is uctive on 20 meters. WATBJA,
NOS of the Nevada Emergency Net on 3996.5 ke.. is do-
ing a very fine job, WN7GVX und WNTGXIK still are
meeting the postman for their (General Class licenses.
W7JLN is active in Lincoln County on all bands, fixed
and mobile. W7PRAM is active on 2-meter f.m, WATCQOS
and WATESML are both Sears employees, WIVYC and
WIVYNF are looking at sailplanes., WATDUF, WATDUG,
WATGIV und K7TDG have RTTY gear. WATBYQ.
WATDSP, WATGXDM, WATITH aud K7ZOK are sctive
on 8§ meters, Nevada, the buthplace of WCARS-7255,
has received many FB articles and write-ups in various
publieations, thunks to the FB joh of its president,
K7ZAU. WIILV/KTUEW is looking for stations in join-
ing a stute-wide RACES Net. Tratfic: WTBLF 12, WAT-
BEU 10, WIYEKN 4, W7PBYV 2,

SACRAMENTO VALLEY—SCM, John F. Minke, 11T,
WAGIDT—ECs; WBSMXD, K6RHW, WBSRSY, W6-
SMU, WA6TQJ, RM : W6LNZ, ORSs: W6LNZ, WB6(QZZ,
WBERSY, W6VUZ, WB6YTX, K6YZU., OPSs: WBEEAG,
WBEMAE, W6VUZ, OBSs: WRBGMAE, WENER, WR6-
PHQ. 00s: W6DOR, W6GDO, W6ZJW. OVSs: WAG-
CXB, WASFWU, W6GDO.

Net Freq.  Time Days Mgr.or NOS
NCN #6830 0200Z  Daily WB6HVA
NCN/2 (slow-speed) 3630  0330Z  Daily WBGHVA
SCEN 14825 0500Z  Wed. WAECXB

WAGFWTJ reports that the Nevada County Net on 2 me-
ters is now defunct. W6LNZ has been chasing DX on 10
weters 1 addition to his NCN duties, The ki Cawino
and Marconi High Schools had stations on the air during
open house during Education Week, equipped for 30
through 10 and 2 meters. Participants in the Feb., FMT
were WAGCXB, WOKDJ and WEZJW. WABOLF is n new-
coiner to 160 meters. Yowr SCM would be interested to
rear from umuteurs or groups interested in 160 meters,
Bo far, it appears that the Golden Empire ARS and the
Nevada (o, ARC ure the only ones, Will the additional
frequencies we just ohtained stir up some aetivity?
WHBNK is now W6RJ. W6EOU joined DXCC and hus ap-
plied for a 2-letter call, Tratfic: W6LNZ 35, K6IKV 17,
K6KRL 16, WB6QZZ 13, \WB6MAE 10, W6NKR 10,
WAGIDT 2,

SAN FRANCISCO—SCM, Hugh Cassidy, WASAUD—
HEC: W6WLV., WB60OGF reports 18K in the o.w. por-
tion of ithe CD Party. A new EC in Humboldt Couniy is
WEBWYV, WB6WNMB reports 8 meters is picking up. W6RO
made another fine score in the Keb. FMT with an average
error of .4 parts per million. Al again was mentioned
in the ARRL Annual Report for the longest ronsecutive
string of reports in FMTs, going on 14 years. WAGBYZ
und WEKVQ made the BPL in Apr. The Tamulpais Hn-
dio Club had its Annusl Sunday Breaktast at Tavior
Parkk Apr. 21 with a good turnout in the fine weather,
W6HST was back in the hospital in April for henrt
surgery, K6RAO handled the Field Day action for the
Marin Club. WB6VOA is getting up a tower and tri-
bander for some high-frequeney operation. Our mew
REC, W6WLV, is looking for action and would like to
hear from any person or club interested in improving
emergency preparation. The K6GWE repeater group i
trying to work the hugs out of its new solid-state con-
trol unit, Traffic: WOKVQ 857, WAGBYZ 191, K6TWJ 78,
WEWLV 67, WASAUD 29, W6RQ 3.

SAN JOAQUIN VALLEY—3CM, Ralph Saroyan,
WO8JPU—It is with deep regret that I have to report the
passing of two hams—W6GNR, who was killed in a one-
ear auto accident, and W6SSL, who had a heart attack.
The 26th Fresno Amateur Radio Club Hamfest was a
great success with over 500 in uttendance. WABDDR is
mobile i his VW, WBSJQT is s.s.h, on 75, KTAUZ/6 is
incated at the Lemoovre Naval Base. K6GSS is active on
§ meters, While attending the Fresno Hamtest, \WAG-
EDQ’s hamshack was broken into and afl of his equip-
ment stolen. Anyvone knowing of any Colling 8/Line
eauipment for sale, cheap, please advise. WBJXY hag a
new BTI linear amplifier. W8JUK is reciperating from
un eye operation, The Kern County Radio Club meets
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the 2nd Wed. of exch month ut the USNTR., All are
invited to attend. WBBZWG and WABSCE ure teaching
ende and theory to Noviees, K6URRK hus a new 15-meter
heam. W7AAF/6 is now WBIPC, K6KOL has 8 bow-tie
dipole on 80 meters, WEADB savs that check-ing are
invited on the PON Net, which meets 12-1 daily on 7120
ke, WIAAF/6 and WOUZX are running trathie at 150 w.p.m,
with great success, Trafic: WB6HV.A 358, W7AAF/6 335,
W6ADB 216, WASCE 153, K6KOL 101, K60ZL 10,

SANTA CLARA VALLEY— \cting SOM, Edward A.
Giribi, WB6IZF—Asst, SCM : kd Turner, WENYVO, SEC:
WEVZE, RM: WASLF A, i
Bay Area AREC Net, 3900 Siun., 1830¢%.

Northern California Net, 3630 Daily, 0300G.

Monterev Bay Emergency Net, 147,16 Tue., 0400,
WABLFA is trving to check into the AREC Net Sun.
worning, W01l wus on vacution most of AMay. EC/OPS
W6VE, Halfmoon Bay, is active in contests and repotts
the hands have been erratic, WADEF is busy as ususi
with NON, the Weuther Net, QCWA and in the AREC
und reports thut WBKRS is back from a 7-week frip to
the Orient on the N8 Cmberra, WBEWLH is moving to
Washington, D.C, W6RSY js QRL on RNS. WATC ix
busy with traffic from Guam and vacationing friends and
maritime mobile, W6ZRJ, Pacific 1ivision Director, i
bnsy with many meetings and division husiness hut took
time to ach ns Judge st the Foothills RO homebrew con-
fest, K6DYX bas n new KWNM-2 and reports a new local
net an 2%.650 at 0230G Wed, with K6LY as NOS. W6RFT
is QRL with school but spent a few hours in the April
CD Party. WEYBV s handling traffic un NON and
RN-6. WB6IZF wus on a husiness trip most of May but
in his spare tiume was active in the West Coast Amateur
Radio Service Net. Need to get a message to practieally
any city on the West Coast? Just check into the WOARS
Net on 7255 ke, davs or trv 3052 at night, Your report
idn’t get in this month? Blame sume of it on the mail
service und not WRBIZF as this report js being prepared
by WENVO, Trattic: W6RSY 012, WASLFA 243, KeDYX
187, WOYBV 126, W6DEF 107, W6VE 41, WBAUC 9.
WHOIL 16, W6ZRJ 14, W6RFF 8,

ROANOKE DIVISION

NORTH CAROLINA—SCM, Barnett 8, Dodd, Wi-
BNU—Asst, 8CM: James 0. Pullman, WALFIM. SEC:
WAMLWE. RM: B4CWZ. PAM: WAATT. V.ILF. PAM
WAHJZ. We are deeply sorty to report the death nof
former North_Charolina 8CM, B, Riley Fawler, WARRIH,
Morganton, N.C., on May 3, 1968, K4CHT recently re-
veived his Ph.D. in physies at NCSTU and has aceepted
a position with Texas Instruments of Dallas. WB4BGL
is now in his mew QTH, WIEQL savs, “After seven
vears of inactivity amn back on using SB-101 My last
QTH as an active was Winfield, Ala., und my call K4ZXX
at that time.” WAIKWC suys he is in the process of
upgrading his antenna *‘farm.”” Heartiest congratulations
to all nets and their members for a job well done in
(peration Election.

Net Freq. Time Days are Mgr.
THEN 3923 ke. 00307 Daily 176 w4770
NCN (L) 3573 ke,  0200Z Daily o1 WA4LCFN
HSBN d93R ke. 23307 Daily 50 WALLWE

Traffie: (Apr.) W4EVN 272, W4RWL 203, WB4RGL 88,
WAZZC 84, WAFDV 68, WALVNYV 54, WALCFEN 52, W.A4-
ZLK 51, KACWZ 37, WA4AKX 31, K4VBG 31, WBJIJH
24, WAKQL 24, WABNTI 21, WALFIM 20, K4VCL 17,
K4EO 16, WAIGMC 16, WALKWC 6, WALRVI 2, Ki-
TTN 2. (Mar.) WILWZ 95, WAIVTV 20,

VIRGINIA—SCA, H, J, Hopking, W4SHI—SEC : Kd-
LMB. PAM: W4OKN. RMs: WALEUL, K4MLC. wW4UQ
was elected chairmuan of the Hastern Aren NTS Staff
which et at Syracuse in late Apr. WB4DOY has pe-
quired a linear amplifier and u kever: the latter enahles
him to check into the e.w. nets. WALPXX, now operat-
ing as WA2PX, listens for Virginia amateurs on 14,210
ke, daily between 1100 and 1400 GMT. He will be return-
ing to the section in Dee. K4CG continues to handle vol-
iune message traffic from and to overseas points, day-
fime traffic operators inay find them on 14,337 at 1600
GMT und 7240 at 1800 GMT. W4OP and KAKNP are
the Ofticial Bulletin Stations for phone and e.w.. respee-
tively, Listen for them on or near the net frequencies,
WB4GTG claims his recent phone operution was not hy
choice but enused by a broken keyver, There are no more
W4 two-irtter calls available; WASZT applied and re-
ceived K4DC. Virginia nets meet dailv on these fre.
quencies and times: 3680, 1830 to 1930 EDT; 3035, 1s00
and 2200 EDT: 3835, 1900 EDT, Traflic: (Apr.) K4CG
815, K4KNP 391, WB4AFDT 292, K4DC 288, WANTLC 221,
WB4GAN/4 213, W4YZC 169, WALEUL 167, WB4DRB
164, WB4GTG 142, W4UQ 118, W4ZM 116, WBACVY &9,



3-500Z's used in Drake's

EI M Ac linear amplifier for

2 kW PEP at 3.5-30 MHz
The R. L. Drake L-4B linear amplifier shown here

uses two of EIMAC’s new 3-500Z zero-bias triodes in 3.500Z TYPICAL OPERATION*
grounded grid circuitry to achieve 2-kW PEP SSB

input and 1-kW de input on CW, AM, and RTTY. Drive ggoﬁlsﬁtg gg“;l";e' Cmrame e +-s 2500 V
power is 100 watts PEP and 75 watts CW, AM, and Single-Tone DC Plate Current ............
RTTY. Single-Tone DC Grid Current ..........c......120 mA
Drake chose EIMAC 3-500Z's because these Two-Tone DC Plate Current......
rugged, compact, high-mu power triodes are ideal for | - /8T LGl LIS L Loy
grounded grid operation. They can provide up to 20 Resonant Load Impedance ......... RPPP 3450 ohms
times power gain in a cathode driven circuit. And intermodulation Distortion Products . .
the two tubes have a total plate dissipation rating *Measured data from a single tube
of 1000 watts. **Approximate
For more information on EIMAC's line of power
tubes for advanced transmitters, write Amateur EIMAC
Services Department, or contact your nearest EIMAC Division of Varian }
distributor. San Carlos, California 94070 §
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The prototype Swan linear amplifier shown here uses
two EIMAC 3-400Z triodes in grounded grid circuitry
to achieve two kilowatts PEP input at 50 MHz. Drive
power is less than 100 watts PEP. The prototype
amplifier features a tuned cathode circuit for low
intermodulation distortion, and uses a pi-network
plate tank circuit. The new linear may be driven with
modern six-meter SSB transceivers, and offers real
operational economy at 50 MHz.

Swan chose EIMAC 3-400Z's because these com-
pact, high-mu power triodes are ideal for grounded
grid operation. They can provide a power gain as
high as 20 in a cathode-driven circuit.

For more information on EIMAC's line of power
tubes for advanced transmitters, write Amateur Ser-
vices Department, or contact your nearest EIMAC
distributor.

3-400Z's used in prototype
6-meter linear amplifier
for 2 kW PEP at 50 MHz

3-400Z TYPICAL OPERATION

(Minimum [M Distortion Products at 1 kW PEP input)
DC-DC Plate Voltage. .. .......ovvvn.n., 2500V
Zero-Sig DC Plate Current*. . ... [N 73mA
Single Tone DC Plate Current............ 400mA
8ingle Tone DC Grid Current............. 142mA
Two Tone DC Plate Current.............. 274mA
Two Tone DC Grid Current. . ..... daressss  82mA
Peak Envelope Useful Qutput Power....... 560W
Resonant Load Impedance............... 3450 ohms
IM Distortion Products.................. =35db**

* Approximate

** ~35 db or more below one tone of a two tone test signal.

We have a new brochure entitled “Linear Amplifier
and Single Sideband Service,” Write for your copy.

EIMAC

Division of Varian

San Carlos, California 94070




S4K'SS 84, WAOKN 64, W4LIE 58, R4MLC 47, WBDOY
29, KAVCY 29, WB4IBF 28, W4RHA 28, KATSJ 28, Wi4-
GTH 24, WALPBG 24, W4ATH 21, W4EX 20, WA4BOQ 14,
WBAFLT 14, K4ASU 11, WB4GVT 11, W4SHI 7, W4ME
6, WAAWQG 4, W4IUJ 3, WB4GYYV 2, WN4HUE 2, W4~
WG 2 WALIYRH 2, WB4DQY 1. (Mar.) WB4DQF 2,
KALMB 1.

WEST VIRGINIA—HC, Donald B, Morris, WEIM—
SFC: WSIRN. RMs: KEMYU, K8TPF. PAMSs: KECHW,
WRIYD. WVN (e.w.) meets at 0000 GMT daily on 3570
WVN (phone) at 2330 GMT daily on 3890, The following
“tations are setive ut the W, Va. Tech, club station. \WB-
\HZ: WASCPY, WASEQG, WN2EXH, WASFJA, WAS-
OPAL, WABPOS, WASPYW R, WASUEFX, WASUUY, WNS-
YOG, WNSACGE, WNSAHE, WASRQB received WACWY
No. 48, WASDED now is operating as ZL3ADC on 28,640,
KSCRM/LA is on 21,050 and W8BT, ex-WEPQQ. operated
as ON4 on a tour of duty. WSDUV now is seey, of the
West Virginia State Radio Couneil und WSDUW is build-
ing a 1-kw. winplifier wud  electronic keyvers, WASFIE
sehedules his daughter, WASFID, ut WYVU. The WVN
('.W. Net reports 30 sessions, 171 stations and 93 mex-
suges and the Phone Net reports 30 sessions, 971 stations
and 162 messages. It is with regret that I report the pass-
ing of WASOUM and WSHTU. WASNDY received an
ARRL Public Bervice award for emergency COTIUNUIICa~
tion at the Point Pleasunt bridme disaster. WABYSB was
aotive in the Intercolleginte Rille AMateh communications,
WSCLX is installing 206 f.m, gear in an excellent loeation
{or stute-wide coverage. Trathe: (Apr.) W8SQO 213,
KEMYU 130, W8AHZ 95, WASRQB 67, WASYSE 61, W8-
[1ZA 59, WASCKN 36, WASWCHK 36, WASN DY 33, W8-
I 21, KSBIT 20, WSDUV 19, WSIM 18, WASKMZ 7.,
WEWEJT 7, WASYOFR 7, WSIRN 6, WASCKN 35, WEIYD &,
KIMQB 4, WASTWR 4, WASWIX 4, WABLFZ 3, KSCHW
2, WASKFIE 2, K8CFT 1, W8DJP 1, KSKRW 1, WASNCD
1, WASNRW 1, WASOXI 1, WASPOSR 1, K8QQS 1, K8-
OYG 1, W8UPH 1, WEWVDM 1, K8ZDY 1. (Mar.) WAS-
POS 47,

ROCKY MOUNTAIN DIVISION

COLORADO—SCM, Richard Hoppe, KQFJ)_F[—-ASS?’.
SCM: Albert E. Hankinson, WAGNQL, SEC: WOSIN,
PAM: WOCXW, Congratulations again go to the Colum-
hine Net for leading all other sectional nets in both QNI
and QTC. We ate ull sorry to hear that the net manager,
WOGDC, has been ill, however. We all wish him a
speedy  and  complete  recovery. WAORLQ, WOLEK,
WAQCHT and a tew others helped with keeping track of
fhe 1918 De Haviland plane flight from Culifornia to the
“mithsonian Iustitute in commemoration of the &0th
vear of Air Mail service. WOEXR, WUYJY und WONIT
hiave ull been helping nissionaries in Bolivia, Heuador
and Columbia ta Keep in touch with their families wod
friends in the Colovado area. Traflic hounds, note that
this month’s top honors e goirg to the XY.L& Tratlie:
KOZRQ 811, WAGMNL 133, WOKAU 115, WOUAT 106,
WOLRN 94, WOSIN 47, KODCW 30 KOFCR 28, Wi
LK 27, WOLRW 25, KPIGA 9, KOMNQ 8, WAQJTB 5.

NEW MEXICO—SCA, Kenneth D. Mills, WEWZE—
\WASMCX hus moved to Los Alamos. K5CQH spoke
about the TVI rommittee ut the Albuquerque ARC
weeting. Your SCM also made & presentution at the
meeting, KHECQ was chief chef at the Mesilla Valley
ARC Reanfeed and Hamfest. Close tn 150 attended, An
pxtromely good time was had by all. Put this nne on your
enlendar for mext year, DLAMG, es-WSLWR, will have
the two-letter cull WSFZ when he comes back to the
«tates trom Gerinany nest vear. Walt wants a gchedule
with 2 New Mexican. Write or contact me for his ud-
dress, WSQDT is Net Control for the Bonanza Nef on
14544 at 2000 MDT Sun. All nets have woved to Day-
lieht Saving Time. Traffie: WHAMYM 23, WSDMG 14,
WANUT 7, WASINC 6, WiBWV 4, WASMIY 3, W5QNQ L

UTAH—SCM, Gerald F, Warner, WIVSS—SEC: W7-
WEKF. RM: W70CX Traffic Nets:

3UN Daily 7272 ke.
%IARN Sat.-Sun. 3987.5 ke.

Daylight Saving Time has again ulfected all nets in the
Utah section except the FARM Net. Hee the ahove listing
fur correct net meeting  times. WTOCX uttended the
ARRL Board DMeeting to represent the Rocky Mountain
T)ivision. Director Smith, WOBWJ, was unable to attend,
A new ORS und OBS appointee is W7EM. Amateur
udio again will provide eotnmnuications for the annual
Friendship Cruise, held in eastern Utah’s rugged (Yolo-
rado River ecountry., Truffic man K7HLR is now living
in Utuh. having moved to Clearfield from Idaho. hope
tn see vou at the Division Convention at Chevenne, Wyo.,

18307
1400Z

in lute June. Traflic: W7EM 167, KTHLR/7 85, WIOCX
76, K7SOT 30, WATBME 22, W7VSS 9.

WYOMING—SCM, Wayne M, Moore, WICQL—SEC:
KINQX. WATCLF. PAMs: WITZK, KTSLM.
OBSs: K7SLM, K7TNQX. Nets: Pony Express, Sun. at
0800 on 39203 YO, daily at 1830 on 3610: Jackulope Mon.
through Sat. at 1215 on 72603 Wx Net, 0630 Mon. through
Hat. on 3920, K7TWRIL visited Wyoming in Apr. and is
now located in Orem, Utah, The University at Larzinie
now has its old eall back and is on the sir nsing WT0RBL.
K7RFL has moved to a new QTH in Sheridan. WTSD.A
has o new transceiver and is on the afr more than ever,
Don't forget the Stute Hamiest July 27-28 at Togwoter
Laodge, west of Dubois. K7SLAM came home from vaca-
tion with a new transceiver. The Casper Club has starfed
a program of study for the Advanced and Extra Classes
of license., WATCLD and WATCLE (the Gray twins) were
recent stars in the Casper High School play, Another new
vaice from Casper—W A7THFJ, Traffic: KTNQX 3560, K7-
11J 83, WATDNZ 83. KTITH 75, WITZK 65, WIYWW B4,
WATEDC 49, KI'VWA 22, K7YPT 14, WATBDI 10, W7-
NER 10, K7QJW 8, KTWRS 7, WATEGK 3, KTJED 3,
KTHHW 1.

SOUTHEASTERN DIVISION

ALABAMA—SCM, Edward L. Stone, K4WH W—=EC:
WAFPL PAM: WAJBEC. RM: WA4LEXA, Another fine
Birminghuunfest is now history, but many will never for-
get the most happy vceasion. W4ASW, W4WJIX, K4TNS
and KAWHW woere presented with the BARC awards.
W4USM wus presented the award for the highest see-
tion scores in both phone and c.w. in the Sweepstakes,
KAWHW received the V.H.IF'. 88 award, WA4WAO aud
WHGRG received the DX Contest awards for phone and
cow. The Huntsville ARC received the Field Day trophy
and the club trophy for the top 8% club score. The North
‘Slabama DX Club was presented the Club DX award.
W4AUP was presented with the Annual Citizenship
award by the Birmimgham Club, W4YXS has joined the
Silent Keys, along with K4NSC., All Alabama mets are
operating on CDST. so if you have trouble locating them
try oue hour earlier than the winter months (GMT).
Praflic: (Apr.) WA4AVAML 166, WALFYO 143, WALKEC
103, WASVAL 80, WALUXC 53, K4A0Z 52, WB4EKJ 39,
WAMVEK 32, KAWHW 20, h4BSKK 24, WAMEKU 24, K-
ILIM 23, WA4ROP 17, WALAZC 15, WAINWI 15, KKJD
13, WALATG 13, WATPL 12, WA4SNU 11, WB4ENX 8§,
WADGH 7, K4KMG/4 3, WAYER 3. (Mar.) WB4BLX &.

_CANAL ZONE—RCM, Russell E, Oberholtzer, KZ5-
OB—1cZ3s were uetive in Field Day. KZ5FN is on the air
with a new FIDX 400 transceiver, Don't forget to get
your self-addressed statnped envelopes or monetary de-
pewit in to the new QNI Manager, Gloria, KZiGS, Box
107, Balboa. Cunal Zone., Traflic: KZ5A.\ 281, KZ5FU 135,
IS(ZS()A 184, KZ5WH 124, KZ50B 84, KZ3FX 13, KZ5EM
8.

EASTERN FLORIDA—SCM, Jesso IT, Morris, Wi-
MVUB—Asst, SCM: William G. Blasingame, Jr., Wad-
NEV, SEC: WAIYT, Asst. SEC: W4FP, RM C.W.:
tLE, RM RTTY: W4RWM. PAM 75M: W4OGX.
(OM: WASDR, VILEF, PAM: WALBMC, With the com-
ing of spring traffie reports have dropped uff, W4BKC
veports that the Orlando Hamiest was a great stccess in
pite of the sut-backs that seemed to pop up. it was nice
weping 0 fany of the gnng again, WALTIS has moved
to Lake Wales and will soon be on 2 through 80 meters,
Ho is building o bomebrew 3-meter transmitter. W4ILE
reported thut 25 peuple attended the QN Breakfast at
the Orlando Hanfest, Also congratulations are in order
tor his XYL, Angie, who ix now WN4JJH. Look for
Ler on the Noviee hands, WHLE has completed the see-
oud edition of the Florida Trailic Handlers Routing
Guide. 1t is truly a work of art and a2 “must” for any
traffie man_in Florida. Clopies may be obtained from
Plorida Skip. WB4BMR reports that there are now 6
amuteurs in Hendry County und 5 of these are AREC
members, The Beaches Amateur Radio Society is con-
tinuing its classes for Ceneral, Advanced and Extra
(lass licenses, Several of those who appeured before the
vxaminer recently have been successful in obtaining a
higher cluss license, Florida experieneed some good open-
ings on 2 meters recently between Jacksonville and Mi-
ami. Several of the f.m. stations had good QRQ0s, K4YRN
reports that a numober of fum, 2-meter rgs are heing
inxtalled in curs in the Miawi area. The South Florida
FM Asen, now has itx vepeater working, 146.340 ijnput
and 146.760 out. Traflic: WALSCK 943, WIDFI 404
WAINEV 342, WAKIS 324, WAIFGIT 248, \W4FPC 138,
WERAFLW 145, WA4HED 123, WB4EPD 121, WHLE 105,
WALSR 0L, WHDVO 85, WALOHO 84, WAINBE s1,
WBIDDO/4 80, WATWD 78, WISAK 77, WALRT A 6n,
WAFP 53, KSLNE/4 52, W4IF'HZ 47, WiZAK 44, W8BZY /4
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AMATEUR ELECTRONIC SUPPLY
RECONDITIONED HAM EQUIPMENT

*10 Day Free Trial [Lose only Shipping Charges) *30 Day Guarantee * Full Credit Within 6 Months on Higher Priced

New Equipment *Pay as Little as $5.00 Down — take up to 3 Years to Pay the Balance * Order Direct from this Ad !

AMECO

CN-50 ém conv. $ 29

PV-220 Preamp kd

PS-1 AC supply ]

TX-86 Xmtr 49

TX-62 VHF Xmtr {09
9

621 VFO 3
AZTEC

876 DCsupply % 39
B W

5100 Xmr % 89

51SB S58 Adaptor 109

CENTRAL ELECT.

QT-1 Anti-rip  § &
600L Linear 199
tMM-2 Analyzer 59
RM adaptor G

CLEGG/
SQUIRES-SANDERS
Ier Im Xevr 3169
99"er ém Xevr 59
Thor 6 (RF only) 89
417 AC sup./mod. 75
418 DC sup./mod. 75
Zeus VHF Xmtr 375
Interceptor B Rec. 349
Allbander HF tuner 75

Yenus Xmtr 25
614B ém Conv. 75
COLLINS

310B- Exciter % 49
75A-2 Receiver 219
75A-3 Receiver 269
75A-4 (#3190 425

Speaker {Al,A2,A3) ¢
755-3C Receiver 499

51)-4 Receiver 995
32V-1 Xmtr 9
32V-3 Xmur 175
30L-1 Linear 75
KWM-2 Xevr 750
KWM-2A Xevr 895
3128-5 Console 249

351D-2 Mount 75
SI16F-2 AC supply 115
516E-2 DCsupply 75
MP-1 DC supply 119
DL-I Dummy load 35
353C-31 plug-in ad. 10
302C-] wattmeter 39

R. L. DRAKE

2B Receiver 3189
28Q Combo 29
2C Receiver {75
2CQ Combo 34
R-4A Receiver 299
T-4X Xmtr 199
EiCo

722 VFO 5 34
723 Xmtr 29
730 Modulator 34
753 $5B Xavr 139
ELECTROPHYSICS
Autronic Keyer § 59
ELMAC

AF-68 Xmtr 5 49

PMR-7 Receiver 39
PMR-8 Receiver 79

GLOBE/GALAXY/WRL
Champ 300 Xmtr $125
SB-175 S5B Xmtr 59
Galaxy 300 Xevr 139
PSA-300C AC sup. 40
300 DC supply 49
VOX (Galaxy 300) 12
Galaxy V Xevr 269
AC-35 AC supply 65
DC-35 DC suppiy 75
CAL-35 Calibrator 12
SC-35 Speaker 12
2000 Linear/sup W5
UM-1 Modulator 9
Rejector AC supply 4

GONSET

Comm | 6m $ 69

Comm Il ém 99
Comm IV 6m 139
6m Linear It &9
ém Linear [1 99
©-50 Transceiver 175
900A 2m Xevr 199
F10A 6m Xcvr 189
3-way Supply 9
Thin-Pak 19

(76 Transceiver 99
G-77 Transmitter 45
G-77A Transmitter 59
GSB-100 Xmtr 169
G5B-101 Linear 169
on 12y converter {9

HALLICRAFTERS

5-53 Receiver & 39
SX-101 Mk 11l Rec 149
5-107 Receiver 5%
5X-110 Receiver 99

SX-11) Receiver 139
5X-115 Receiver 325
R-48 Speaker 9
R-48A Speaker 12
R-50 Speaker 12

HT-30 Transmitter 119

HT-32 Transmitter 225 -

HT-32A Xmtr 249
HT-33B Linear 375
HT-37 Xmtr 225
HT-40 Transmitter 49
HT-4) Linear 175
HT-44 Xmtr 225

PS-150-120 AC sup 75
PS-150-12 DCsup 39
MR-150 Rack 15
P-500AC supply 75
P-500DC supply &9
SR-46 6m Xcvr 99
HA-26 2-6m VFQ 34

HAMMARLUND

HQ-110C Rec  $I129
HQ-170 Receiver 69
HQ-170AC Rec 249

HQ-180AX Rec 375
SP-600 Receiver 175
HEATHKIT

MR-| Receiver $ 49
RX-1 Receiver 149
$8-300 Receiver 125
$B-30) Receiver 249

MT-1 Transmitter 29
DX-60 Transmitter 59
DX-100B Xmtr 99
TX<i Transmitter |15
SB-10 SSB Adaptor 79
HX-10 Xmtr 25
HA-10 Linear 175
HW-12 75m Xevr 89
HW-32 20m Xcvr 89
HW-32A 20m Xevr 99
3B-400 Xmtr 25
HP-24 AC supply 49
5B-600 Speaker (2
HG-10 VFO 9
HW-10 6m Xevr 149
HP-23 AC supply 39
MP-1 DC supply 24
UT-1 AC supply 19

HEWLETT PACKARD
200CD Audio Osc$125

608D VHF Gen. 899
TS-510A-U Gen. 699
HICKOCK
$39C Tube tester $299
HUNTER
1000A Lin./Sup. $175
JACKSON
648 Tube tester $ 75
JOHNSON
122 VFO $19
Ranger 1 89
500 Xmtr 75

KW amp/desk (store
pick-up only) 495

Audio Amplifier 5

Invader 200 275

6N2 VHF Xmtr a9
Mob, Xmtr (as-is) 15

TR Switch 14
KNIGHT

R-55A Recejver 3 44
TR-106 6m Xevr 109
LAFAYETTE

HE-45 Xevr % 59

HE-45A Xcvr 69

HE-458 Xevr 75
LAKESHORE
Phasemaster [|  $ 89

Bandhopper VFO 59
P-400GG Linear 99

LIMEAR SYSTEMS

250-12 DC supply $ 49
350-12 DC supply &9
500-12 DC supply 95

LINCOLN

&m Transceiver $ 19
MIDLAND

REF Mon. Scope  $ 49
MOSLEY

(M-l Receiver $ 99
NATIONAL

NC-109 Receiver $ 79
NC-125 Receiver 79
NC-155 Receiver 99
NC-270 Receiver 119
HRO-50 Receiver 149
XCU-27 Calibrator 15

for spot cash. Tell us

NCX-3 Xevr 189
NCXA AC supply 75
AC-200 AC supply 59

PXH
PS-10008 DC sup $ 59

POLYTRONICS
#C-6 6m Xevr

RME
DB-23 Preselect $ 29

3149

6900 Receiver {75
4302 Speaker 9
SBE

5B2-XC Calib. & 12
SBI-LA Linear 149
5B-34 Xevr 289
SWAN

SW-117 ACsup $ 75
SW-12 DC supply 75

350 Xewr (early) 269
350 Xevr (late) 299
400 Xcvr 49
406 VFO 49
420 VFO 15

1178 AC supply 45
412 DC supply 75
405X MARS Osc, 239
22 VFO Adaptor |5
Mark i Lin/Sup 475

UTICA
850 Xcvr/VFO 8 99
650A Xcvi/VFO 119

WATERS

33) Grid Dipper 89
WHIPPANY LABS

“Lif Luly™ Xmtr $ 89
“Lil Lulu” Rec 89

1 To: AMATEUR ELECTRONIC SUPPLY | what you have to sell
\
[ ] 4828 West Fond du Lac Avenue [ ] and we'll rush our offer,
1 Milwaukee, Wisconsin 53216 @7 i .
' . . ™ ' . l The items listed below are brand-new and carry the full manufacturers New
Shlp me the fU”OWIng Reconditioned EqUIpment. Equipment Warranty. Some items have been on display, but most are Factory
l . Sealed. Due to limited quantities of the following Close Qut items, terms are
] CASH IN FULL WITH ORDER — NO TRADE! ND = New Display.
l FIRST AMECO Rez. NOW  LINEAR SYSTEMS Reg. HOW
CHOICE l TX-86 Xmtr kit 6v fil, $89 § 54  Adcom 250-6 DC Supply 3145 § 50
. TX-86 Xmtr kit, 12v fil. 49 59 Adcom 350-6 DC Supply 125 55
. SECOND . AC-) Transmitter 19 14 MOSLEY Reg. NOW
CHOICE E.T.CLEGG CONVERTERS Reg. NOW V-5 80-10m Vertical 5143 5 89
(UF ANY) . 2288 2m, 28.5-29Me if 3135 § 98 V-4-8 40& BOm Verncal 103 59
6148 6m, [4.0-145Mcif (15 83 5402 2el. 40m Beam 43 72
l THIRD . R. L. DRAKE Reg. Now  A-203C 3 el. 20m Beam 29 79
CHOICE 0C-3 DC Supply 5149 5 89 NATIONAL Reg. NOW
0 B 5l ém Converter 65 54 200 Transceiver ND $359 529
(F ANY) T-4X T 99 325  AC-200 AC Supply ND 75 &
R o Reg, Now NCXA AC Supply ND 110
. . . 720 Transmitter - wired $129 $ 99 NEW-TRONICS Reg. NOW
Renciose ; | will pay balance (if any) B 750 vodmacor- wired 89 69 CD-40 40m Cliff Dweller $ 50
l 730 Modulator - kit 99 49 REGENCY Reg. NOW
[Jcop [T]ivear [2years [ ] 3years E-5 Enclosure for 730 4 7 MR-33B 30-50Mc Monitoradio 584 § €8
. 753 Transceiver - wired 99 WY SQUIRES-SANDE|
753 Transceiver - kit {49 (34 SQUIRES. RS Reg. NOW
751 AC Supply - wired 109 &9 667er ém Transceiver 3249 8175
| Name B 7 Acsmn i so 54 417 AC supply 139 49
4 . N g 418 DC supply 159 79
I . 752 DC Supply - wired e g Pr /
Allbander Tuner 129 &4
GALAXY Reg. NOW 6" video Monitor 299 149
J Address B calwy VM Xowr $420 $336 oy neo Rez. NOW
0C-35 DC Supply 9979 3178 3 el 20m B & Now
l BSA-300 AC Supply e 4 5 e Lom beam Lty
Cty 40m Inverted V kit/balun 15
i HY-GAIN Reg. NOW .00 Re
. g. ROW
i 1 80P 80-40m Dipole Wavenick 11 6m filrer £ 34825
. Stat 7i . 1TD Traps - BO& 40m i2
(03B 3 el, Om Beam 22
'Ea]es 4 Latost Ham Catalog B i Root e :
og. 2RM| oof Mount Kit &
en atest Ham Catalog l TH-6DX Tri-Bander 149 119 JU LY 1 968
N 0 WU N B 0D R O O N BN R e TH-2 Mk Il 2 ef. Tri-Bander 74 58
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Large © SWAN Stock —Fast Delivery

. ??‘%WM&R

GOOD REASONS for buying
your new SWAN from

AES

TOP TRADES for your good clean
equipment

STAY-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

RAY SEZ: “Why so much new SWAN in stock?” Simple! SWAN makes GREAT | SAME DAY SERVICE on most Orders
transceivers and AMATEUR ELECTRONIC SUPPLY is a GOOD place to do business Locatequodem Facilities 4
with. The demand created by the SWAN and AES Combination requires a huge |
inventory of Factory-Fresh equipment to insure prompt delivery. Top Notch Service Department

EASS AN S A S

' | 7
Monthly Payment Ji§
Wi | SAVE $50

# Purchase any new Swan (ransceiver or
SWAN 350C 80-10m Transceiver.... (14.98)$420.00 # linear at the regular price with notrade-in

gxﬁ: E‘Z,ggcéso-_rmm — Deluxe....... 2:?23 ggggg and you may take a $50.00 Credit toward

m ransceiver. .. ...... . . b, - N H
Mark Il 80-10m Linear — w/tubes ... (14.08) 395.00 the purchase of any vther merchandise.
Mark 6B ém Linear — w/tubes. . ..., (14.08) 395.00

Power Supply for Mark LI & 6B....... (8.30) 235.00
TV-2 2m Transverter — specify if ... (9.38) 265.00 | Wil NN NN IR NN NN N 1N O 0 O BN SN B BN o 0

HITXC AC Supply w/spkr. in cabinet. (3.61) 105.00 .
14-117 12v DC Supply w/cable. ..... (4.5§) 130.00 B To: AMATEUR ELECTRONIC SUPPLY 1

405X MARS Oscillator - fess crystals ... .. ss.00 B 4828 West Fond du Lac Avenue i
406B Small Phone Band VFO............. . 75.00 R Milwaukee, Wisconsin 53216 Q-71
410C Full-C 2 1 115.00 . . . .
210 6 Meter VFO ... F e, . IZ(S).OO B 1 am interested in the following new equipment: :
VXU Plugein VOX. ..o oioenninin, . 35.00 : -
22 Dual VFO Adaptor .......co.vvinunnns . 32.00
100ke Calibrator kit for 356C.............. 19.50 | | have the following to trade: (wnat's your deal?) ]
500kc Calibrator kit for 250 .............. . 19.50 ] [
RC-2 Mobile Remote Control kit .......... . 40.00 i i
45 Swantenna —manual.................. . 65.00 ) A ] ]
55 Swantenna — remote control ............ 95.00 § Ship me the following New Equipment. [ |
Custom Contour Bumper Mount............ . 2495 1 ]
Kwik-on Antenna Connector ............ ven 3.25 i i
14C 12v DC Module/cable ............... . 65.00
:‘li_f; As abolvl? bxtcpositliveg':tlsd ------- Zggg B jencloses__ ;. lwill pay balance (if any) W
Basic v supply ONLY....... . .
230X Basic 230v AC supply ONLY........ 75.00 : [Jcop [ tyear [J2years [] 3years :
117 or 230vac Line Cord (specify)......... . 8.00
8' Cable w/plug (Supply to Transceiver) .... 6.00 N Name |
230XC 230v AC Supply, speaker & cabinet.. 115.00 | [ ]
14-230 i2v DC supply w/230v Basic....... 140.00 i Address 1
1. 1
AMATEUR ELECTRONIC SUPPLY u°v 1
4828 W. Fond d(l"t:::; /(&:;34) 4:421}12%%@&:. Wis. 53216 |} State Zip :
STORE HOURS: Mon & Fri-92 amto 9 pm; Tues, Wed & l D SEND 1968 AMATEUR CATALOG
Thurs - 9 am to 5:30 pm; Sat - ¢ am to 3 pm .--------.----.--..
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License ©
MANUAL

EDITION!

Complete study guides for
all Amateur Examinations:

NOVICE, TECHNICIAN,
GENERAL, ADVANCED

and the

AMATEUR EXTRA.

Latest changes in FCC
Rules and Regulations

hether you are a newcomer try-

ing to obtain your first license,
or an old-timer wanting to upgrade
your license, you will find complete
information in the 60th Edition of the
Radio Amateur’s License Manual.

Still only 50 ﬂ(

POSTPAID

n THE AMERICAN RADIO
RELAY LEAGUE, INC.

NEWINGTON, CONN. 06111
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13, K4IEX 42, WB4GUH 41, WAICIQ 38, K4COOD 34,
WAEHW 37, WB4DsP 34, WAIAD 28, WAOOX 28, WA4-
PWF 25, K4LEC 2, K4BLM 21, WA4EYU 21, K4LPS 18,
WABEC 17, \VﬂxHY 14, W4TIM 14, W4PBK 13, K4SJH
12, WaSOM 12, WIYPX 11, WA4TIS 9, WeVPQ 7, K4-
EBE 5, WB4BMR 2.

GEORGIA—5CM, Howard T.. #chonher, W4RZL—
KEC: W4DDY, A SEC: WAMWQU. RM: W4CZN.
PAds: WAIWQIT, K4HQL, W4HYW pavticipated in the
Florida QRO Party, K4TQU ix on 6 with 5 G-50, K4AQI
is on 6 and 2 RTTY, WA4ARK/4 is on . W4BTW and
WA4SOT are flying to hamifests, W4BGK licked TVI on 6.

Net Freq. Days Sess. ONI Qre
GSN 3595 (100() & 0300 Dy; 60 165
GTN 3718 2200 Dy, 30 181 30
GSSN 3975 UI 00 Dy. Notreported

WB4KMTF, in addition_to activities as net manager of
(iTN, is organizing a Ga, Teenage Net for Mon., Wed.
and ¥ri, on 3925 ke, WALLLI says no stiation was active in
Columbus to handle his report. Shame on me! K4TXK
has a seven-eloment HB beam on 2. W4PGU’s golf score
15 higher than his traffie total, WB4FMT reports the 6~
meter band is on the upswing with openings to Tes..
Okla,, Miss,, Colo,, 8, Dak,, Ohijo, ¥la., Cuba and South
America. WBAFNS has a Swan 250, h4HQI also reports
ti-meter exmdlent with openings to 4, 3, 6, 7, 8, 9, 9, ax well
us LU3, C0O2 and (05, W4PGU once more holds an Ad-
vaneed (lass ticket, W4DDY is now s.s.b, with a Swan,
Traflic: (Apr.) WAFOE 222, WIQZN 172, WA4RAV 102,
K4IFY 59, WAFDN 54, W4PIM 43, WB4EMF 23, K4-
TYXEK 23, WAYLLT 21, W4ARH 16, K4BAI 13, WN4IES
13, W4PGTJ 3. (Mar,) W4PGU 2,

WESTERN FLORIDA—SCM, Frank M, Butler, Jr.,
WAREH—KEC: W4IKB. PAM h.f.: WI/BNR/4. V.H.F.:
W4UUF, RM : W4BVE. Section nets:

Net Freq. Time Days  Sess. ONI QTC
WFPN $957 ke. 2200% Daily 30 705 89
QN 3651 ke, 2430/0200Z ’” [11] e ——

Pensacola: W4AXP wus in Baptist Hospital for several
weeks, but is dmng better now, WASKAK/4 was ap-
pointed ORS. WALEPH reports good progress toward
Fxtra Class wnd First (lass Phone, K4DOT took part
in the yecent FMT, W4FRJ has a new HX-100, W4UUP
workad Havana, Cuba. an 2 meters, plus several states,
during the Apr. band openings, Fort Walton: WB4CFQ
nnd WAMMX passed the Advanced Class exam. The re-
mote receiver for the WA4EVU repeuter was moved to
the ‘Destin water tank, about 180 ft, high. WAUXW
hronght back several mobile rigs from the Orlando Ham-~
fest to boost 2-meter fom. activity in the aren. WB4EQU
ancd WB4(‘I~Q have theirs gomg. K4QVL went high power
with a Swan 500, trading his 3B-34 to WASIYH, Chipley:
W4IKB is up to 14 countries on 20-meter RTTY., Mari-
anna: We were saddened to learn of the passing of WA4-
DED. He wuas an untiring worker for the ARPSC und
ARRL, und will be sorely missed on WFPN. Tallahassee:
WALEOQ got his all-s.s.b, WAS and WAC awards.
W4GAN, the XYL of W4JGD, is uctive on the Fla. Mid-
day Trattic Net. Cros ity KIFV W/4 is transferring to
Mississippi, but ¥ 7?\QY/4 is taking his place, Tmlh("
WB4DHZ 128, WIBNR/4 119, WASKAK/4 66, WB4GYX

40, W4IGD 28, W4IKB 10,

SOUTHWESTERN DIVISION

ARIZONA—RCM, Floyd ', Clolvar, WIFTKE~—PADM :
WYCOAF. RM: K'NHL. The ARRL Southwestern Con~
vention is being held in Phoenix Aug, 30, 31 and Sept. 1.
At the convention you will bear leetures hy many authors
of 'mohm'cal articles, view the latest amateur equpment
and meet in person the many amateurs vou have con-
tucted, Please set aside the above dates and plan to be in
Phoenix tm this wonderful event. From past experience,
assrance 1 guaranteed that 1t will be un event that
you will Tong remember. WIQHC and W7FKK have re-
turned trom Liste, ., where thm were  stiidents in
[IATA courses at the Bell System’s Clenter for Technical
Felueation, We wish to thank OBS K7MTZ for the fine
way he transmits the Buletmns on hoth ssh, and ew.
We have received many fine comments, Keep up the good
work, Lou. KINHL reparis the TWN now meets at
0200Z and 04307 daily on 3570 and 7070 ke, Clongratula-
tions to WAYIFD on passing the Advanced Class exam.
Tratlic: KINHL 214, WATIFD 104, KTMTZ &6, WIFKK
16,

LOS ANGELES—RCM, L)nn'ﬂd E(horpds:e. KeUMV
~HEC: K6QPH. Asst, SEC: K8AVQ. The following sta-
tions were credited with earning BPL for the month of
Apr.: WBOGGL, WEMLF, WB6BBO, WAGKZI and Ké-
ANK, WRAOLD reports a new quad addition to s
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DRIVER

6EW6
INJECTION
AMPLIFIER

AMPLIFIER

6CW4
NUVISTORS
IN CASCODE

THE NEW@SWAN TV-2 TRANSVERTER

A receiving and transmitting converter for the 2 meter band,
designed to operate with Swan Transceivers, models 250, 350,
350-C, 400, 500, and 500C.

SPECIFICATIONS:

14 me intermediate frequency is standard. Thus, when
operating the Transceiver from 14 to 14.5 mc, the Trans-
verter functions from 144 to 144.5 mc. Additional crystals
may be purchased and switched in for other portions of
the 2 meter band, such as 144.5-145, and 145 to 145.5 me.
Three crystal positions are available.

Aiternately, the TV-2 Transverter may be ordered for an
I.F. in the 21, 28 or 50 mc bands, if desired. Of course, for
use with a Swan 250 six meter transceiver, the Transverter
must be ordered for 50 mc. Otherwise, the standard 14 me
L.F. is recommended since bandspread and frequency read-
out will then be optimum. The Transverter can easily be
adjusted in the field for a different LF. range, if required.

A 5894 B Power Amplifier provides a PEP input rating of
240 watts with voice modulation. CW input rating is 180
watts, and AM input is 75 watts.

MODEL 250 ...... $325
MODEL 350G ..... 420 MODEL 117-XC
MODEL 500C ..... 520 AC POWER SUPPLY %105

MODEL TV-2
144 mc TRANSVERTER

Receiver noise figure is better than 3 db, provided by a
pair of 6CW4 nuvistors in cascode.

Only a Swan Transceiver and Swan AC power supply,
Model 117-XG, are required. The power supply plugs into the
Transverter, and the Transverter in turn plugs into the
Transceiver. Infernal connections automatically reduce the
power input to the Transceiver to the required level,

Tube complement: 5894B Pwr. Amp., 5763 Driver, 12BY7
Transmit Mixer, 2N706 crystal osc., 6EWS Injection Amp.,
6CW4 1st rec. amp,, 6CW4 2nd rec. amp. in cascode, 6HAS
rec. mixer.

The Swan TV-2 may also be operated with other trans-
ceivers when proper interconnections and voltages are pro-
vided. A separate Swan 117-XC power supply will most
likely be required.

Dimensions: 13 in. wide, 5% in. high, by 11 in. deep.

Weight: 13 Ibs. 265

S wamnNn

ELECTRONICS

oD . Oceanside, California
A SUBSIDIARY OF CUBIC CORP.
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Absorb and measure
I[ power (01,000 watls

M Nine models (120, 250, 500, and 1000 w;
2 to 1000 MHz
B Multiple power ranges
W Wide 500-to-1 dynamic range
W Large meterwith expanded scale
W “Twist-0ff” connectors for fast field changes

Four power ranges, selectable by a front-panel
switch, speed and simplify r-f power measure-
ments on 50-ohm systems at levels up to 1000
watts. Nine models in the Sierra 401A Series
cover frequencies from 2 to 1000 MHz.

Wide dynamic range and expanded meter scale
simplifies measurement of low-level signals. You
can read to 2 watts on the 1000-watt scale, to 1
watt on the 500, to 0.5 watt on the 250. With
one wattmeter, you could measure ouput of both
low-power portable and base transmitters, A sim-
ple field adjustment calibrates the 401A with
factory precision.

Sealed cast-aluminum housings (no bellows,
no air vents) check coolant leakage. Non-carbon-
izing silicone outlasts conventional ail dielectric
under repeated heat cycling. No external power
or water connections needed.

Prices: $195 (120 w), $275 (250 w), $325
(500 w), and $450 (1000 w), with Type N or UHF
connectors. All models accept Sierra “‘Twist-Off"
connectors, available in eight types, for fast,
convenient field changes.

FREE 1968 Sierra ‘“Power Generation and
Measurement Equipment” catalog on request.
Mail coupen today!

PHILCO (&2

FPHILCO-FORD CORPORATION
Sierra Electronic Uperation
Menlo Park, California « 24025

Sierra, 3885 Bohannon Dr., Menlo Park, Calif. 94025

[71 Please rush complete data on Model 401A Series

R-F Termination Wattmeters, including prices and order-

ing information.

{7] Please send FREE 1968 *‘'Power Generation and
I Measurement Equipment’’ catalog.

Name.

C

ydily

Address.
I City.
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State. Zip.

equipment cupabilitics, K6EA reports being/AMM abonrd
the Hawaian Iw’rznr'her at this writing. WBSVZD has »
“telephone relay.” tribander and an RCC certificate mided
to his station tor the month, WBERXY reports his wife
ix awarting her amutur call after passing the test, W6~
GEN reports working on ¥ET converters for the 50- and
144-Me. bands, K6QPH added nan XYL fo his »~tation
on Apr. 1. Congratulations, All WBSKPN is now the
proud _holder of nn Kxtra Class liconse. New Oitficers ot
the W6LS 'Iub are WASRQQ, pres.; WB60SC, vice-
pres.; WNBZAL, secy.; WBOMZI, treds, WBSQZF, uc-
tivities, WB6YFT, along with K6AEH and WBG6OEZ,
recently prov 1ded communications with a group of mobile
stations tor the * Pvp—()]vmpm Bicycle Races’” at Gnriffith
Park. W6FGQ is now active un 144-Me, RTTY, Newiv-
elocted officers of the Marina ARC include WAGOWM,
prexy; K6ARB, wice-prexy; ABRIQ, secy.-treas,:
WABEYJ, WAGKZF, WB6TNG, WBGWAA WBEWHT,
directors, More Los -\ngeieq area amateurs who now hold
two-letter calls are (uld call/mew call}: WEPYN/KEALU,
WHFHI/K6BA, WEECM/K6CS, WELED/K6CW, Wo-
UXW/KsDJ, WBQWG/W(SFP W6ZPX/W6FQ, WEVEB/
WEFU, WeCAJ/WeIG, WePIZ/WeIT, K6SXR/WENR,
WIBSY/WEPAL, WeMUB/W6QC and WOZXL/W6ZD, A
recent member of the K6BPC crew is WABAWL, Other
members of the So. Cal. V.H.F. RC recently supported
the Loyalty Day Parade with communications from mo-
bile members. W6MN is now a member of the SFCD
erew in San Fernande. W6TXJ is now WARCXY also.
as a second station license, Traffic: WB6GGL 878, Weo-
AILF 783, WB6BBO 720, W6GYH 437. W6QAE 353,
WASKZI 307, K6ASK 174, K6CDW 161, K6LJ 158, \W6-
OEO 117, WBSYHD 70, WBESCK 57, W 6DOX 53, Wh-
BHG 45, WBOLD 34, WB6EKGK 29, W6FD 25, K6KA
24, I6CL 23, WB6TMC 22, W6AM 16, WBMN 15, K6EA
1o, WB6VZD 10, K6UMYV 9, WB6ESXY 8 W6TXJ 7,
WOTN 6, WEHUJ 5, WB6AEL 4, W6DGH 4, WB6OUD
3, WB6SLG 2, W6RCYV 1,

ORANGE—sSCM, Roy R. Maxson, W6DEY—KGIL
now is settled in Mesa, Ariz. WEPQA advises there is not
much time to QNT while working nights. WABROF, SEC,
in the Apr. CD Party made 43,470 points (158 QSOs and
&4 sections). WEBUK/OQ, m hlemet. still iz working on
antenna poles and waiting for pazts for transmatch.
WEFB and his XYL attended the QCWA Dinner in L, A.
and had as visitors WASVOR and WEHCD. WB6TIF,
ORS, is studying for the Advanced Class license, WB6-~
YPX, Autonetics ARC, has remodelled operating posi~
tions with provision for MARS, General, v.h.f. and
Novme New equipment includes TX-4B, TR4 B, KWMI-

3283, 2 euch Henry 24K, per 8. H. King, vice- p1e~
\VPQ-\T has a new QTH. Orange Clounty RACES has o
new communications van with CIMETZEeNey power. plant
trailer and has » b-meter, 24-hour f.m. repeater in op-
eration. The AREC, with WB6QYE as NCS. and WAG-
YWN, W6QAT, K2ARJ/8, WASTSU, W6DEY, W6WRJ
and others furnished communications for the (*IF tepnis
matehes, a yvearly event, BK6JTT, K6JSN und other loeal
amateurs assisted in the Newport, Calif., to Knsenada,
Mexico, Boat Races, Traffic: (Apr.) WBETYZ 275, WA6-
ROF 228, WB6RVM 68, K6IME 46, WSELW/6 19, W6WRJ
15, WB6TIF 3. (Mar.) WBSULE 6.

SAN DIEGO—RCM, James E. Emerson, Jr., WB6-
GMM—WBG0OLR, secy.-treas, of the San Diego DX Cluls,
reports uther otficers are KeSDR, pres.. und K8VZA viee-
pres. The May meeting was held at the home of W6OME.
where 5R8AS presented a talk and slides on the Mala-
gasy Republic. One of our long-time O0s recently had his
call changed from K6ENX to W6PT. W6SE is now on
the air with a 2-watt e.w. rig, completely solid state. The
receiver uses a Y9-volt battery while the transmitter hus
a 12-volt supply. The May meeting of the V.H.F. (lub
featured K6KX as guest speaker, while \WABKZ spoke
ab the Palomar Radio (Club. The ARC of El Cajon
holds an informal c.w. net nightly at 2100 local on 21,180
and plans to hold a picnic July 14. WB6KSA has taken
over the dJuties of Radio Officer for the 3.D, County
C.D. He, therefore, had to resign as net manager of the
8,D, Ca. ARPSC. This position will be ussumed hy
K6EDA, WASKHN reports 165 AREC members in our

saction, with 10 emergency nets active, WEVNQ reports
fhat WIDZX visited him in Apr. and helped run his
TCC skeds. W6QIW fought the mechanical battle of in-
stalling his mobile rig in his new car and won. KTRWI/6
now has a 8-Land call to use on SCN, WASDEI Locals
heard in the Apr. CD Party were K6CAG, WAGKHN,
WEYRF and WBEGMM., This was K6CAG's lust party
for a while, as he goes to sen in July. Effective July 1
WB6IKW will hecome the treas, for the North Shores
ARC, as WOSK joins the ranks of the retired. Traffic:
KEBPI 9248, WHVNQ 507, WEEOT 348, ReCAG 215,
W6LRU 185, WB6UMT 177, WABQAY 119, W8YDK 60,
weQJW 37, KGITAV 14, WBYKF {1, K6YRF 10, KIRWI/
WAGDEL 7, WBSGMDM 6, WASKIN 86,




GOTHAM’S AMAZING ANTENNA BREAKTHRU!!

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.

Worked 42 countries in two
uu DS weeks with my Gotham Quad
and only 75 watts . . . W3 -~~

CUBICAL QUAD
ANTENNAS —
these two element
beams have a full
wavelength driven
element and a re-
flector; the gain is
equal to that of
a three 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 Mc.; 21-21.45 Me.,
28-29.7 Mc.

Dimensions: About 16" square.

Power Rating: 5 KW.

Operation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 10’ X 114’ 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/ X 17 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 7’ OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

PFeedline: (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. . ..$35.00
10-15 GUBICAL QUAD.... .. 30.00
15-20 CUBICAL QUAD ............ . 32.00
TWENTY MET'ER CUBICAL QUAD, 25.00
FIFTEEN METER CUBICAL QUAD, 24,06
TEN METER CUBICAL QUAD..... 23.00
(all use single coax feedline)

i
l
!

[PE——

The first morning I put up my
BEAMS 3 element Gotham beam (20 ft)
I worked YO4CT, ONSLW,

SP9ADQ, and 4U11ITU. THAT
ANTENNAWORKSIWN4DYN

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
ohrp coaxial feedline; the SWR is 1:1;
easily handles 5 KW; 7%’ and 1’ aluminum
alloy tubing is employed for mazximum
strength and low wind loading; all beams

are adjustable to any frequency in the
band,

2EL20..... $16  4B110..... $18
3EL200. .00, 2% 7EL10........ 32%
1w120.. .00 32« 4El6.... ... 5
2EL15. .l 12 BEl6.. ... o0t 28%
3EHIS te 12812 25%
& 1 TR *20/

S5EL15.. ... 28% 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. Hereis a
small portion of the stations he
worked: VE3FAZ, T12FGS, W5KYJ,
WIWO0Z, W20DH, WA3DJT, WB2-
FCB, W2YHH, VE3FOB, WASCZE,
K1SYB, K2RDJ, K1MVV, KSHGY,
K3UTL, W8QJC, WA2LVE, YSI1-
MAM, WASATS, K2PGS, W2QJP,
W4JWJ, K2PSK, WASCGA, WB2- |
KWY, W2IWJ, VE3KT. Moral: It's
the antenna that counts! -

FLASH! Switched to 15 c.w. and |
worked KZ5IKN, KZ50WN, HCI-
I.C, PY5ASN, FG7XT, XE2I, KP4-
AQL, SMBBGK, G2A0B, YV5CLK,
0Z4H, and over a thousand other
stations!
V40 vertical for 40, 20, 15,

10, 6 meters............$14.95
v80 vertical for 80, 75, 40,

20, 15, 10, 6 meters. . . ....$16.95
V160 vertical for 160, 80, 75,

40, 20, 15, 10, 6 meters. ..$18.95

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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MONOBEAMS
FOR

MORE

DX PUNCH

Cush Croft Monobeams combine superior electrical and
mechanical features with the best quality materials
ond workmanship.
- A28-3 10 meter,
A28-4 10 meter, 4 element, boom 18/
A21-3 15 meter, 3 element, boom 12/

3 $31.95
A4
k]
A21-4 15 meter, ; element, boom 22/
3

element, boom 10’

Al4.2 20 meter, 2 element, boom 10/
20 meter, 3 element, boom 20’

THE BIG WHEEL
HORIZONTALLY POLARIZED
360° GAIN ANTENNA
2 Meter #ABW.-144
2 Bay Stacking Kit
4 Bay Stacking Kit

VHF-UHF COLINEAR ARRAYS
Lightweight High Gain Antenna Systems

CL-116 2 meter, 16 element $17.50
ClL-216 14 meter, 16 element 14.50
CL-416 34 meter, 16 element 11.50

32 & 64 Element Stacking Kits Available

MOBILE/FIXED SQUALO

Squalo is o full half wave, hori-
zontally polarized, omni-directional
antenna.

ASQ-2 2 meter, 10” square $ 9.95
ASQ-22 2 meter stacked 16.9!
ASQ-6 6 meter, 30” square 13,95

VHF/UHF
YAGIS

Combine oll-out performance
. with optimum size for ease of
assembly and mounting at your
site. They can be mounted ver-
tically, horizontally, in pairs, or
. quads.

meter element
meter element
meter element
meter element
meter polarized
meter element
meter element
meter element
meter 10 element
meter 10 element

“HAM STIK”

>
" $23.50 o

6-10-15-20 Meter
Adjustable Dipole
-~ ! with

Universal Mount
Ideal For Small Lots,
Apartments, Vacationing

FREE LITERATURE

SEE YOUR DISTRIBUTOR OR WRITE FOR FREE CATALOG |

621 HAYWARD STREET
LRk @ MANCHESTER, N.H. 03103

SANTA BARBARA—SCM, Cecil D, Hinson, WAG-
OEN—SEC: K6GV. WAGCPM turned in a frequency
measuring error of only 2.8 parts per million during the
recent contest, WB6BUAX was ruuner up during the same
test. WABTCX is active in Oxnard with o 75A-4 and 100V
on 10, 15 and 20 meters. Also active, and a newcomer to
Osxnard, is WASRBU/6. W60RW has revamped his sta-
tion and built new RTTY gear. K6TOE reports on activ-
ity within the Kstero ARC us follows: WALB and WA6-
DIDQ are among the retired. W6BNF has a kw. on 7 Me.
The Estero Club raised just under $200 in an old copper
wollection, The address of the Estern ARC is P.0O, Rox
272, Morro Bay. K6C8, of Thousand Oaks, enlled to re-
port & new cluh forming in Newbury Park, Those inter,

ested should contact W6IDU, The Simi Valley :&Ré
meets the 2nd and 4th Wed. of each month at the Secur~
ity First Bank, K6GV iz of presadente, The mailing
address is P.O. Box 266. Simi, WASTHG, in Santa
Rarbara, passed the Advanced Class exam. Among the
most active in Tompoe/Santa Maria is WBSBWZ, the
Eﬁ% 1:gor that avea. Traffic: W60ORW 10, WB6DPV 9, W6-

D
J 6.

WEST GULF DIVISION

NORTHERN TEXAS—3SCM, L, L. Harbin, WSBNG
Asst, S8CM: K, (L Ponl, WSNFO, =EC: W5PYL
RM: W5LR. Thanks for the efforts
of K5BIQ in securing the service of Mr. (ilenn Scott,
publie relations man for the Routhwestern Bell Tel, Co., in
a very fine program presenting the picture telephone nnd
Luser. I was not able to attend hut I have sren GGlenn's
demonstration on other occasions and 1 know the pro-
gram was enjoyed by all who attended. This program
was presented at the KO ARC in Apr. New officers ot the
KC Club ure WASIL], pres.; K5BIQ, lst vice-pres.:
WASQOJ, ind viee-pres,; WNSTWU, secv.; K5PAW,
treas, WASNSJ i¢ in charge of the Field Day operations
and has uppointed the necessary personnel to handle the
operation, WS5EUY, the University of Texas ARC, is
very active in the ICCN in passing news of the various
college campuses and is interested in getting other col-
lege clubs to take part in this network, Stories that ap-
pear in the cumpus newspapers are relayed to other ciubs
that may be interested in the local happenings. This is
an RTTY network and interested eclubs xhould and are
invited to check in ou it, As many of von have heard,
W5QKF has resigned as West Gulf Division Director and
has heen elected vice-pres, of the League, I regret that he
has resigned as divector but want to congrutnlate him
on heing elected as a vice-pres. As all know, Doc has
done a wonderful job as Director and our good wishes
are extended to him in his new joh, Traffic: WASAQG
381, WASQQR 184, WASTYH 87, WiQGZ 9, W5LR 7,
K7NCG/5 7, W5BNG 5, W5MSG 2.

OKLAHOMA—SCM. Cecil C. Cash, WSPML—3EQ:
WASAOB. RM: WS5QOMJ., PAMs: WSMFYX, K5TEY,
WASIGU, K5ZCJ. New officers of the Edmond Club are
WASTAS, pres.: WASNRI, vice-pres,; K5CBA, secv.;
WASNUNMI, treas. K5QAK, the daughter of our Division
Diirector, W5UYQ, has moved to Dallas. WEVDA/5 has
finished at Okla, State U, and ix moving to Wé-~TLand.
Congratulations to the Northeast Oklahoma Radio Ama-
teur Club, now affiliated with ARRL. WASFVY, Garfield
County EC. held a 2-ineter iransmitter hunt Apr. 2K,
KiCAY came in fivst, even shead of WASQUD, with
WHQMJT holding s ten-element beam out the window,
There ig more talk about the Enid 2-meter relay. TQTEC
i« hack with 0.8,U, after a 3-vear field trip in Africa
with the (0.8.U, extension service. Congratulations to ex-
WSIYU, now W5GC'; alse K5DZV and K5INB for up-
grading to Extra Class und K58KE to Advanced. Net
reports:

Net Rese, aNT are Freq. Time (7Y
OPEN 4 194 3 3850 ke. 1300
OPON 22 252 104 4920ke, 2200
STN 28 bt 147 aREN ke, 2230
OLZ 22 88 112 3682.5 ke, 0000

$8Z 18 52 40 3825 ke, 0245
Q.C.6 Mtr, 3

49 i}
All nets moved up oue hour with CDST,

Traflic: KSTEY 2518, K5VOZ 835, K5DLP 593, W5PML
556, W8VIDIA/5 178, W5QMJ 92, WASQIQ 76, WASJGU 68,
WASKZA 68, WASMYF 4, WASAOB 43, WASKFT 35,
TWAMEFX 34, WASIMO 31, K58WL 21, WiFKL 19, WA3-
DZP 11, K5CAY 8§, K5CBA 7, KSWPP 7, W5TIYQ 3.

SOUTHERN TEXAS—SOM, (3, D, Jerry Sears, W3-
AR—REC: K5QQG. PAM: WSKLV, RM: W5EZY., New
appointees: WASLXZ as HC Upton County, WASKHE
s HIC Nacogdoches County, WASGZX und K5HGR as
ORBs sand OPSs, Endorsetnents: WASMXY, WSTFW,
WiENGW, KSHMF., WASKIV and WASKHE. EC K5HMF
is ready for the hurricane season with emergency power
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Marine Communications
at its very best!

12 CHANNEL—-50 WATTS

MODEL 401
by RF COMMUNICATIONS

For distances under 50 miles, VHF-FM is good! That's been adequately demon-
strated time and again in public safety and commercial land mobile systems.
For marine applications, VHF-FM has the positive advantages of high usable
channei capacity and clear communications. What makes the RF-401 so special
is the simple fact that it has been designed from the ground-up to be the finest
marine VHF-FM that present state-of-the-art can provide. This no-compromise
approach means that 401 owners get all of the performance they pay for.

If history repeats itself, others may attempt to copy this new RF Communica-

tions offering. But no one can duplicate the integrity of design and support be-
hind every 401.

We know it's good. And previous users of our product know it’s good. Send for

our new 12-page brochure which gives all the details. Then you too will know!

Commercial Grade Communications is our business...our only business.

RF COMMUNICATIONS, INC.

1680 UNIVERSITY AVENUE « ROCHESTER, NEW YORK 14610

For employment opportunities, send your resume to the Personnel Director. An equal opportunity employer.
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ABSOLUTELY

NEW

TRI-EX

' W=-31

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.

e RISES TO 51 FT.—
Nests down to
21 ft.

e HOT DIPPED
GALVANIZED AFTER
FABRICATION!

All welding by
certified welders.

IMMEDIATE DELIVERY

536260

FREIGHT PREPAID INSIDE
CONTINENTAL U.S.A,

ri=Ex TOWER CORPORATION

7182 Rasmussen Ave., Visalia, Calif. 93277
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operationul after winor repairs. EC K3GDH reports the
Rebels now have a tully-equipped trailer with 2 through
80 meters powered by a §-kw generator and plenty of an-
tenna equipment, WASQKE advises the North Texas
Truflic Net now is the Texus Trafic Net, The South Tex-
ax Emergency Nets held their annual meeting at Kerrville
and elected the following officers: KSJKYV, the tirst Y1 to
hold the NCS office, PAM WS3KLV, secy,-treas,; EC
W5EBI, alternate NCS: WASFVH, PRO W5LMU took
first place in the transmitter huut with W3AIR second
and W3BRC third. WASKHE and WASKIV report that
W5HAJ operated at the Btephen F, Austin State College
Carnival with 75 trathe eontacts during the imtial club
opeuing, PAM WHIKLY says W5SC got into the PA Sys-
tems at the Hemistnir, EC WHTFW advises that hus 2-
meter L. is working fine now and that W3IWA is back
on the air with a Swan 500C. WSHYD has a new NC-200.
00 WANGW is busy with the El Puso Club bulletin wineh
suve that KSTML is in Koren as HLITB, New mcmbers
of the El Paso ARC are KINCH and WASQFL. W5ABQ
senit 1A report on w 1926 issue of Form I, Tratlic: WAS-
INZ 263, K3GDII 243, WASQKE 242, W5QJA 135, W3Ad
81, W3BGE 72, KSHZR 64, K2EIU/5 58, W5ABQ 41
WEKLYV 21, WSTFW 19, WASGXZ 8, W5AIR 4, KSIIMF
3, WASKIV 1,

CANADIAN DIVISION

ALBERTA—~CM,  teory  Harrold, VESTG—31C:
VE6Fi, PAM APSN: VE6ADS, ECs: VE6SA, VESSS,
VEGXC, VESPL, VE6AFQ. ORSs: VESBR, VEGATH,
VESATG, UPSs: VEGHM, VE6sSS, VESATH, VESAFQ.
O0s: VEBHAL, VESTY. OBSs: VESHM, VESAIF., The
bands are hot and heuvy with comments of the 4007
jueresse in amateur License fees, We hope that ull have
espressedd their feelings with the AMinister of Transport
and your local MPs. Don't forget to help the AMA all
you cun uii the long week ends of July vod Sept. All re-
ports are to be directed to AMA, Edmonton, Don't forget
to do your part in Field Day. Hope to see you all at the
Internationui Hamfest July 20 and 21, 1t has been de-
eided that APSN will remam on its present sked of
01302 every night and the same frequency of 3770 ke,
with no changes for the summer. Congratulations to all
who passed the Advanced Class exam and hope to hear
you on phone now., VE6AOU ryetires in June, Traflic:
VESHM 50, VESFK 17, VESXC 12, VEGFS 6, VE6AOO 4,
VESARU 2, VEGHN 1, VEGKP 1.

BRITISH COLUMBIA—3CM, H. E. Savage, VETTB
—RKamloops boasts of VEVBHW, VEBTP and VE7-
AWN, all now Class A, Kast Kootenay ARC’s ofticers
are VETADI, pres.; VETBEKW, zecy. The clubs 2-meter
relay station will be vperating ag suon a8 the snow leaves
the tnountain. Fort George RAC reports that VE7BIM
is BC und SM3YC/VE7Y depuarts Prince George. The
Beaver Valley ARC's “Dry-run Field Day” looks like it
will be joining the **Alpine Club.” VETBDN is oft for the
sand lots and fishing holes. BUEN Net Manager VETASY
has moved to Penticton and reports the BCEN is on ut
0200 GMT und the BCSN at 0300 Daylight Saving Time,
The slow Speed Net s increasing in membership, VE7-
BJT reports he is enguged and come Sept. will be a hns-
band. VE7AOA is having antenna and rig problems. JK6-
YCXN/VET geports in from Qualicum Beach, VE7TBHII
will be RTTY =oon and is looking for information ahout
RTTY groups. VE7TZK is our newest ORS and ig very
aotive on BOEN, VETVA is busv with a survey crew.
There will be no BCARA Picnic this year, The Interna-
tional Hamfest in July will be held in the State of Wash~
ington. The North and West ARC repeater is working
fine, ux is the URC repeater. ‘Trattie: VETZK 161, VE7-
BHL 88, VETBLO 83, VE7AC 38, VETBLS 19,

MANITOBA—SCM, John Thomas Stucey, VELT—
Reports for March were so few that o column rould not
be written, VE4FQ, VE4IA, VE4RD, VE4II and VE4SW
aparsted a station ut the danitoba Nchool’s Seience Fair
under the call VE4RD/4 and placed third in the General
Science section, The Winnipeg DX Club is now an ARRI
aflilinte with VE4BJ as pres, The Winnipeg 2-meter
erew, with VE4HI and VELHEK at the helm, ure trying
to get a repeater going for the stintwer. VE4MP has re-
tired as chaurman for MAARC and his successor js VEd-
QL. YE4UM mourns the demise of its Maurauder and
unticipuates low activity until repairs enn be made, VE4ET
is experimenting with 2-meter mohile und reports reason-
able suecess, Wonld suggest that vou Jook at the expira-
tion date on your appointment certificate and ship it
along if it needs endorserent, Clubs are invited to send
their bulleting for incorporation into this eolumn. AMTN
=till is In beed of Winmpeg stationg, Net reports: Mar,
phone sessions 31, QNI 742, QTC 10, C.w. sessions 30,
ONT 197, QTC 73, Apr, phone sessions 30, QN1 611, QTC
17. C.w. sessions 30, QNT 131, QTC 88, Traffic: (Apr.)
VEANE 45, VE4IT 25, VE4RD 22, VE4XN 14, VE4OL, 13,
VE4GN 12, VE3FQ 7, VE4JA 4, VELQT 4, VE4QK 4,



Free-a grain of salt!

Let’s put it on the table! The Hammarlund HQ-215 is the fully transistorized receiver with:

FREQUENCY RANGE: 3.4 mHz —
30.2 mHz, Crystal furnished for the
following bands:

80 meters— 3.4—4.0 mHz

40 meters—7.0—7.4 mHz

20 meters—14.0—14.4 mHz

15 meters —21.0—21.6 mHz

10 meters — 28.5—28.7 mHz
Provision for 13 additional 200
kHz segments anywhere between
3.4 and 30.2 mHz without dis-
turbing ham band segments.
MODE: Selectable USB, LSB, €W
or AM,

FREQUENCY STABILITY: Less than
100 Hertz per hour after 5 minute
warm-up.
BACKLASH: Not
Hertz.

VISUAL DIAL ACCURACY: %200
Hz on all bands.

SENSITIVITY: Better than 0.5 mic-
rovolts for 10 db signal-plus-noise-
to-noise ratio SSB/CW mode with
2.1 kHz filter.

more than 25

SELECTIVITY: $5B~2.1 kHz me-
chanical filter, 2:1 shape factor.

HARMONIC AND SPURIOUS RE-
SPONSE: Image rejection better
than -50 db. Internal spurious
signals below 1.0 microvolt equiv-
alent signal on all amateur bands.

A. G. C.: Selectable time con-
stants: Slow and Fast. Attack time,
less than .5 milliseconds.

S METER: Approximately 50
microvolts for $-9 to 60 db over
$-9.

NOISE LIMITER: Self adjusting,
series type.

REJECTION TUNING: Provides up
to 40 db rejection of unwanted
heterodynes and carriers.

AUDIO OUTPUT LEVEL: Better
than 1.5 watts with less than 10%
distortion.

AUDIO OUTPUTS: Speaker 3.2
ohms. Headphones 500 ohms.

CALIBRATOR: 100 kHz Crystal.

ANTENNA INPUT: 50-75 ohms,
unbalanced.

AMBIENT TEMPERATURE: 0 de-
grees C. to +50 degrees C.
TRANSCEIVE QPERATION:
Provided.

TRANSISTOR AND DIODE COM-
PLEMENT: 26 silicon transistors,
13 diodes and 2 Zener regulator
diodes.

POWER REQUIREMENTS: 117/234
Volt AC 50/60 Hertz. Power Con-
sumption, 19 watts. 12-15 Volt DC
Negative ground only. Current
Drain (12 Volt Supply) 460 mA
with external speaker at rated out-
put; 75 mA with headset.

SIZE: 6.8" H x 15.8" W x 14” D.
WEIGHT: 21 pounds.

Quite an impressive list! But there’s more! See your Hammarlund distributor now —He
can give you the rest of the story. And — if you still feel that specs should be taken with
a grain of salt, we'll send you one free — and throw in the shaker.

We're that confident!

Suggested user net. . ... $ 529.50
Matching speaker...... 2495

HAMMARLUND

MANUFACTURING COMPANY
73-88 HAMMARLUND DRIVE, MARS HiLL, NORTH CAROLINA 28754
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SINCLE
SIDEBAND| &
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C:)mmencing with the
WHY and HOW, it continues
with Balanced Modulators, Prod-
uct Detectors, Crystal Lattice Fil-
ters. Then on to Exciters, Trans-
ceivers, and Linear Amplifiers.
Finally it rounds out the subject
with Adjustment and Testing
and includes a few of the more

commonly used accessories.

Now where else could
you find such a wealth of
information on SSB for the

amateur?

Get this 4th Edition
and see for yourself how
much you can get for so
lictle!

$2.50 vs.a

$3.00 Elsewhere

THE AMERICAN RADIO

L— RELAY LEAGUE, INC. —d

NEWINGTON, CONNECTICUT 06111
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VEICR 2. (Mar.) VE4EI 58, VE4RW 34, VE4T 31,
VE4NE 21, VE4FO 18, VE4LG 16, VE4YC 14, VE4XN
6, VE4GB 4, VE4QJ 4, VE4TE 4, VE4EX 3, VE4FV 3,
VE4RO 3, VE4JA 2, VE4QF 2, VE4QK 1.

ONTARIO—SCM, Rov A. White, VESBUX—The
Relleville und Kingston Clubs held a juint autetion with
VE3BEO and VE3BUX as suctioneers. VE3AHU spoke
on the aims, ete., of RSO, One of the most informative
and best attended meetings was the V.H.F. Night put
on by the Ottawa ARC, Slow-scan TV also was on the
program, The Lakehead ARC was right in there at the
Annual Sportsmans Show under the eall VE3ZCD/3.
VESEFW is wiring up 2 new SB-101 and VESEBS is
studying Dutch, Russian, French and Finnish, VE3CEB
is now VESPW. VE3EDW graciously donated a receiver
and transmitter to the CNIB in Port Arthur, VESGE ad-
vises the Canadian Radio Teletype Group (CARTG)
will hold its 8th World-wide RTTY Sweepstakes Oet, §
and 6. London’s Annual “Do’ at the Geman-Canadian
Club was an unqualified success and rongrats to those
responsible, VE3CP and VE3CFR did their usual bang-
up job. Your SCM was present and really enjoved it.
There was lots of activity with the “Oxfam” walk in
Apr. We haven't heard how many miles VE3SFWS cov-
ered. VE3BS was one of his sponsors at 10¢ a mile, VE3-
DMU, of Ottawn, was as busy as 2 one-armed paper-
hanger and he and the other hoys there did Oxfam proud.
VE3AUU reports great activity in the D Partv,
VE3RBQ has kindly offered to do the May write-np
while your SCM is in California. The Nortown ARC
had a goud meeting with VE3RSR giving the bovs the
lowdown on antennas. The elub nlso had a homehrew
night. Twenty meters has heen good lately with some
excellent, DX reported and quite . hit of 2-meter artivity
in the Oshawn area, VESRR and his XYT, are heading
for Europe on vacation and VE3EXW, a strong ec.w.
addict, has been posted to Germany, The boys feel that
the increase in license frex from $2.50 to $10.00 is par-
ticularly hard on the voung fellows trying to get started,
on the blind hams and on those with fixed incomes.
Representations still are heing made to the Minister of
Transport. Trafic: VEIRZD 102, VESDBG 59, VE3BLZ
51, VE3GMQ 40, VEIFGV 20, VE3AFA 19,

QUEBEC—RCM, J. W. They, VE20J—SEC: VE2ALE,
RM: VEIDR, PAM (v.h.f.): VE2AGQ. PAM (h.i):
VE2BWL, \pril saw great activity for amateur radio
ecovering the Plaisted Polar Fixpedition and VE2AUTI,
with VE2FY, did a great job. They not only kept in eon-
stant daily contact with the expedition, but handled
traffic from the expedition to friends and relatives., Some
very intevesting points were hronght np recently, such
as VE2CP, an ORS since 1919 and still one nf onr verv
pctive net men: VE2BG, an OPS since 1934 and still the
majnstay of the Professional Loafers Net each morning
and evening; VE2ZEC has heen an ORS since 1947 and
has never missed a monthly repert to his SCM in all that
time: VE2DR has held ORS since ot lenst 1947 and still
is onr most ardent vet man. Our AREC iz holding its
own with 67 more registered members than a vear ago,
Don’t forget the AREC Net meets exch Sun, at 6 Py,
local time on 3780 ke. phone and c.w. Tts net Menager,
VE2AGQ. will be leaving our eountry shortly, Tt js re-
ported that the Quebee ares ig second only to California
in the number ot active Z-meter repeaters each with
great activity, Traffie: VE2DR 110, VE20J 104, VEIBVY
¥5, VE2AID 74, VE2BRD 59, VE2ALE 51, VE2ADE 22,
VE2EC 20, VE2DCW 19, VE2CP 18, VE2CK 4.

SASKATCHEWAN—SCM, Gordon ¢, Pearce, VESHP
—fur farming hams have had quite a spring—enfd
weather with not too mnch moisture, Let us hope that
the summer months bring ideal conditions for a real good
crop. We have noticed these past months the large num-
ber of new hams joining our ranks. We welcome them
into a great hobby. Noted aiso, are the ones who have
taken off for greener pastures—to the \Weat. O
thoughts go alse to the eowing move of VESLM to Ver-
non and district. The new publiration, From Spark tn
Space, by the Saskatoon Amateur Radio Club. will he
off the prest hy July 1 or shortly hefore, A tremendous
amount of work has gone into this fine book of amatenr
radio history and we suggest that you get vour reserva-
tion in for a copv before the supply runs ont. Traffie:
VESLAL 13, VESOF 11, VEABO 10, VE50G 5, VESLQ 4,
VESBD 2, VESEQ 2, VE5IL 2, VE5QN 1.

SWITCH
TO SAFETY!




SWAN 410C
FULL COVERAGE
EXTERNAL VFO

The Model 410G Frequency Control
Unit is designed for full coverage
of 80, 40, 20, 15 and 10 meters. It
is intended for fixed station opera-
tion and plugs directly into Model
500C. "It may also be used with
Model 350C. Eight ranges, 500 k¢
each, 5 kc calibration.

$115

DUAL VFO ADAPTOR

Provides for the addition of second
VFO for separate control of trans-
mit and receive frequencies. Plugs
directly into Model 500C and may
also be used with Model 350C and
other Swan transceivers.

MODEL22 . . . .. $25

MARS OSCILLATOR

five crystal controlled channels
with vernier frequency control,
Plugs directly into Model 500C and
may also be used with Mode} 350C
and other Swan transceivers,

MODEL 405X
(less crystals) . .$45

Be sure to visit
...your Swan dealer soon.

SWAN 500C
SSB-AM-CW
TRANSCEIVER

Five band, 520 watts for home
station, mobile and portable
operation.

The new model 500C is the latest
evolutionary development of a basic
well proven design philosophy. [t
offers greater power and additional
features for even more operator en-
joyment, Using a pair of the new

eavy duty RCA 6LQ6 tetrodes, the
final amplifier operates with in-
creased efficiency and power output
on all bands. PEP input rating of the
500C is conservatively 520 watts.
Actually an average pair of 6LQ6's
reach a peak input of over 570 watts
before flattopping!
The 500C retains the same superior
selectivity for which Swan trans-
ceivers are noted. The filter is made
especially for us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of-
fered in any transceiver today.
For the CW operator the 500C in-
cludes a built-in sidetone monitor,
and by installing the Swan VOX Ac-
cessory (VX-2) you will have break in
CW operation,
Voice quality, performance and re-
liability are in the Swan tradition of
being second to none.

$520

Swan

ELECTRONICS

OCEANSIDE, CALIFORNIA
A Subsidiary of Cubic Corp




109C OPERATIONAL $4
AMPLIFIER Hien cain

Fairchild, Motorola, Etc.
TYPICAL USES

AC AMPLIFIER "AVERAGING AMPLIFIER B} STABLE MULTIVIBRATOR
RAA PHONO PREAMP DIFFERENTIATOR ' DC AMPLIFIER
INTEGRATOR "MULTIPLIER  4WEEP GENERATOR *POWER SUPPLY

New! ngtlﬁli%?jED TUNNEL
3 S | DIODE

PRV  amr AZIF
— o

507 30 48
100] 48 70
2007 70[)1.05
300 1..1.05[)1.60
400 [ 11.300)2.10
500 [ 1.60[7}2.80
600 1] 1,90()3.00

[T 100 MICROAMP'

L 1N3716/TD3
Actual Size
2

Used in many s
oscillator and
amplifier circuity

!

PANEL METER
i kX
Meter Movementf . ea. }

New! Driginally designed w0 he used with

am deretiort Baic” mecea ‘mavrmcns' 150ns
J 72 foc cury imsallation | 3
Sare " 2x2Verde’. Mounces cemmern 1 Frre
Ideat tor Builders, hobbyuu, labs, evc. Hurry, ot
thu fascaste price they woa't lax long!

?EPOXY TRANSISTORS & IC's

< ‘.Fairchild, Motorola, Texas, Bendix

[7] 4—2N3563 NPN, 600MC, 200MW ...

1.l 4—2N3643 NPN, 250MC, 350MW ..

®. | ! 3—B-5000 Bendix ', NPN'15 WATT 3Amp¢y

gc Il 4—2N4313 PNP 600MC, 200MW ......... 3]
5 !1 3--2N3565, 500HFE, NPN, 200MC

|| 3—2N4265, 400HFE, NPN. 350MC ...

.‘/ Z

« 1 AMP TOP HAT AND EPOXIES

Py Sale  PIV Sdie  FIV Sale

50 [] 5S¢ 800 [] 19¢ 1300 [} 82¢
100 {7 7¢ 1000 1) 29¢ 2000 1.25
200 [] B¢ 1200 [} 42¢ 3000 ] 1.50
400 () 10¢ 1400 [} 55¢ 4000 [1] 1,95
600 {1 15¢ 1600 L) 69¢

s Actual Size .
Py Sale IV Sele

R 1 AMP 50 [J).7¢ s00 [ 10;

100 () %¢ 200 [] 2S¢
MICROMINIATURE .00 = 120 1000 7} 39+

SILICON RECTIFIERS Z00 1 17¢
2 AMP d PV sole PIV  Sale

Noaris dWY ZO0

syaaioy A1d 008

200 {) 12 1000 [} 45

SILICON j 40 ree 1001 s9¢
g 00 L 0 [

RECTIFIERS &L/ FJ 29¢ 1600 (1 o

rls =

Piv 3A 6A 12A 55A
50 .06 1 .16 £1 .20 1 .50
100 Yo7 i1 22 ] 25 L) 7%
200 1j09 1) 30 1 .39 [)1.25 -
400 (7!16 |1 .40 [ 50 (]150 O
600 L.1.20 t] .58 ] .75 i.] 1.80
800 [).30 i) .75 [ 90 1)230 N
1000 t].40 {1} 50 £J115 ({J270 o-
SOLITRON DEVICES, /HV Sale ply  Sale 8 ;1
50 [} 19¢ 400 59¢
E5 l'\‘M_P ERER Hod o=
poxy Rectifiers 300 [ 39er000 (] 89 > e
GLASS AMB®  /SILICON RECTIFIERS
+4 By Sole PIV Sal
ONE AMP . 2o “5¢ Ta00 H'OZ: "
PRV may he cx. 0 "} 7¢ 800 {]2
foeted i 200 1 9¢1000 132¢] TR
breaking down. 400 [ 12¢

_GIANT SUMMERCATALOG ON: Parts, Rectifiers, 1o¢
Transistors, SCRs, LC.'s, Equipment, Etc.

TERMS: include postage, Rated, net 30 days. COD25%

POI.Y PAK | P.0. BOX 942 M

Lynnfield, Mass. 01940
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Effective Tuesday July 2 (GMT), on a temporary
trial basis, an extra ten minutes each of 20 and 25
w.p.m. code practive will be tranmitted by WI1AW
during the 0130 GMT eode practice period (Tuesday
through Sunday GMT). Let us know how it goes
fellas!

Fifty Years of ARRL

A bound 152-page reprint of the
gold-edged historical articles which ap-
peared in the 1964 issues of QST is
available from the ARRL for one dollar
postpaid. Titled Fifty Years of ARRL, the
book covers the highlights of ARRL and
amatfeur radio history during the fifty
years from 1914 to 1964, and will make
a companion piece to the classic 200
Meters and Down, a reprint of which is
also available from the ARRL for one
doliar.

Higher Class License Examanations

(Continued from page 67)

-

Answers to license quiz: QI —A; Q2— ()
Q3 —D; Q4 —B; Qb —1; Q6 — B,

A number of readers have asked us to show how
the numerical answers to questions requiring
them were worked out, Here they are, through
Part IV (there were no such problems in Parts
IT and I11):

Part I, March QST
). 1 —The required impedance ratio is 2000
ohms to 50 ohms: that is
2000
il
However, the question asked for the turns ratio,
which varies as the square root of the impedance
ratio. The square root of 40 i3 6.3.

Q). 2 The time constant in seconds is equal
to the capacitance in roicrofarads multiplied by
the resistance in megohms, or 1" = RC, Trans-
posing,

; T
R = 6
Substituting the values given,
9 femnon )
3 seconds) _ s mogohme,

0.1 (uf.)

Q). 3 —The reactances were given at 1000
c.p.s. The inductive reactance is proportional to
frequency, and since the wpecified frequency
(500 c.p.s.) is one-half 1000 c.p.s., the inductive
reactance & 125 ohms. The capacitive reactance
is {nrersely proportional to frequency, so at 500
¢.p.8. i3 fwice 250, or H00 ohms. The reactance of
the series eircuit is equal to the difference, and
is therefore




Great Things are
Happening with
Verticals

AT

®All New 3 and 5 Band Operation
eImproved 4-Band Performance

@ New Simplified Ground Mount

e Versatile Ground or Roof-Top Installation

Mosley's World-Renowned TRAP-MASTER traps offer a new
dimension in Vertical Performance . . . plus easy, low
cost installation. Three New RV-Series Verticals with the
Versatility of Six! New design — from the Simplified
Ground Mount { no longer is a concrete footing necessary)
to the addition of a ‘Top Hat’ where it counts most for
a low, low angle of roof-top radiation.

Trap-Master Verticals will take you places . . . Qutstanding
Omni-Directional Radiation — Top DX-Ability. Whatever
your needs, Mosley has a New RV-Vertical designed and
engineered to give you a real 5-9 signal.

o Model RV-3C for 10, 15, and 20 Meter Bands
eModel!l RV-4C for 10, 15, 20, and 40 Meter Bands
®Model RV-5C for 10, 15, 20, 40, and 75/80 Meter Bands

For detailed Brochure on Specifications and Performance

Data, see your nearest authorized Mosley dealer, or write
factory direct: Dept. 170

4610 N. Lindbergh Blvd.,

”ﬂ‘/éy %mzd.cgm Bridgeton, Mo. 63042
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Another
* Glasdramatig®
- Epoxy-
Fiberglass
Product

EXCLUSIVE POLY tri QUAD

?Egsewt::‘ ANTENNA KIT
2 element ... tri-band...

FIBERGLASS power gain comparable to 3
SPREADERS el yagi...lower angle of

radiation . .. greater capture
area ... more efficiency.

¢ 8Zip Glas Spreaders (13')
¢ 2 Universal Starmounts

e 1 Boom/Mast Adapter

1 e 1instruction Manual

Glasdramat- [ $ 95
icg—contin- }
uous strands |
of fiberglass |

simulitane-
ously woven, [ 3elKiteeeieon.o....$ 89.95
delKiteooooeeaaa.. $119.95

wound and

drawn—theg h

impregnate ' . ”

with epoxy L‘ Not Ready For Tri Band..

resins. ...you get the same quality
with POLY duo QUAD

ONLY Kits (15-10) starting as low
$595 || as$54.95and 10 meter

POLY mono QUAD Kits.

The Spreaders with the Ultra-Violet Shield

...greater flexural strength...superior to anything on the
market...more durable.. each Zip Glas section is finai-
dipped in rich, sky-blue epoxy paint...this final coat re-
sists all {ypes of weather deterioration...blocks out even
the sun's destructive rays...adds years to spreader life.

Exclusive Universal

Starmount

At last, a spreader mount
..you can start

with a 2"
—- boom, later

7} add more
Ny elements
on a larger boom without dis-
carding your original Star-
mount. .. die-cast of corro-

. .« equally rugged aluminum
{ alloy boom/mast adapter
complete with hardware.

sionresistantaluminumalloy }

For further specifications plus complete
list of kits and individual components, write...

' POLYGON BPLASTIC CO.
P Division of Plas/Steel Products, Inc.
' Dept. 16807, 64 Industrial Park
Walkerton, Ind. 46574, Phone (219) 586-3122
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00 — 125 = 375 ohms.
Since the capacitive reactance is larger, the net
reactance is capacitive.
(). 4 -— The shape factor, 2.3, is the ratio of the
bandwidth 60 db. down (5 ke. or 000 c.p.s.) to
the bandwidth 6 db. down. That is,

Shape factor = 60-db. BV
6-db. BIT
both bandwidths being expressed in the sume
units {c.p.s., in this ease). Transposing,

6-db. BW = >

= 3480 c.p.s.

Part 1V, June OST:

Q. 1-—"The deviation ratio iz the maximum
frequency deviation divided by the maximum
audio frequency, and in the problem this ratio
is 2 to 1. That is, the maximum frequency devia-
tion is 2 X 3500, or 7000 c.p.s. In frequency
modulation this is the deviation at full (maxi-
mum) modulation regardless of the audio modu-
lating frequency, so the answer is 7000 e.p.s. no
matter what the modulating frequency.

Q. 3 — For 100 percent. modulation the modu-
lator would have to have a sine-wave output of
90 watts {14 180 watts, the input to the (llass C
amplifier). As its actual output is only 60 watts,
the sideband power is 60/90, or 24 what it would
he at 100 percent modulation. Since the modula-
tion percentage varies with the square root of
the sideband power, so the permissible modula-
tion percentage is the square root of 24, or 0.516,
multiplied by 100. Alternatively, the formula
given in the answer to the second question in
Part IV may be used. Transposed, this is

)
mé = 2P,

, Or

Substituting,

demodulatcd. a.udm frequency in the output is
to be 3000 c.p.s. Since the lower sideband is to
be trapsmitted, the corresponding sideband fre-

quency must be 3000 c.p.s. lower than the cavrier
frequency. Thus the carrier is 3000 e.p.s. ubove
it, and since the lowest frequency passing through
the filter is Y000 ke., the carrier frequency there-
fore is 9003 ke.

Q. 5 — There is no absolute answer to this
question, since the exact value of plate current
depends on several factors enumerated in the
answers to FCC sample questions considered
in Part IV. The ewrrent certainly would not
reach the p.e.p. value, and probably would not
g0 as high as 14 p.e.p. On ihe other hand, it
would very probably be more than 50 ma. since
the resting current is 35 ma. The most probable
value is 100 ma,




LIABING

TOMORROW’'S TRANSCEIVER TODAY BY YAESU

FTox-400

Latest arrival on the American scene,
Spectronics presents the FT dx 400. Yaesu
engineers have looked into the future to pro-
vide the present day amateur with a complete
station in one package.

The usual “accessories” are standard equip-
ment in the FT dx 400. Features built-in power
supply, dual calibrators — 100KC and 25KC,
break in CW with sidetone, fully adjustable
VOX system, four switch selected crystal con-
trolled transmit channels in addition to VFOQ
positions, and varactor controlled clarifier
offers receiver offset tuning capability.

femember, all these extras are included in
this -new imported transceiver. Check the
specs and ask your local dealer for a demon-
stration dx trip with the FT dx 400.

$599.95 including power supply and all
accessories except speaker.

SP-400 matching speaker $14.95

DEALER INQUIRIES INVITED

SPECIFICATIONS

FREQUENCY RANGE: 3.5-4Mc, 7-7.5Mc, 14-14.5Mc,
21-21.5Mc, 28-30Mc (3 more 500KC receiver bands
can be added),

FREQUENCY STABILITY: Less than 100 c/s drift in
any 30 minute period after warm up.

ANTENNA {MPEDANCE: 50 to 120 ohm unbalanced.
MAXIMUM {NPUT: 500W P.EP. SSB, 440W CW,
125W AM.

CARRIER SUPPRESSION: —40db

SIDE BAND SUPPRESSION: --50db (at 1,000 c/s)
DISTORTION PRODUCT: Down at Ieast 25dh

AUDIO BANDWIDTH: 300-2,700 c/s

REC!)EIVING SENSITIVITY: 0.5uV,. S/N 20db (14Mc
5SB

SELECTIVITY: 2.3Kc (—6db), 3.7Kc (—55dhb)

IF AND IMAGE RATIO: More than 50db

AUDIO QUTPUT: 1 watt @ 59 distortion

OQUTPUT IMPEDANCE: 8 ohm, 600 ohm

TUBES AND SEMICONDUCTORS: 18 tubes, 9 transis-
tors and 33 diodes

POWER SOURCE: AC 117 volts, 50/60 c/s
DIMENSIONS: 1534” wide x 614" high x 133" deep
WEIGHT: 50 Pounds

SPECTRONICS

BOX 356 ¢ LOS ALAMITOS, CALIFORNIA 90720
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$6.50 U.S.A., Possessions and Canada

AMERICAN RADIO RELAY
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PURLIZUNG BY THE ARERIZAN RAI

STATE

OF THE

ART!

Yessir! The 1968 Handbook
brings you right up to date.
State of the art is SOLID.-
STATE — and, you'll find
more solid-state info than ever
before in the 1968 Radio
Amateur’s Handbook.

See for yourself —
you won't regret it!

$4.00 U.S.A. and Possessions
$4,50 Canada. $5.50 Elsewhere
Clothbound Edition

$7.00 Elsewhere

LEAGUE
NEWINGTON, CONN. 06111

Operating News

{Continued from puge 102)

BRASS POUNDERS LEAGUE
Winners of BPL Certificate for April Traftic:
Call Orig.  Feed.  Rel. Del. Total
K6BPI........... 4950 20OK9
g . 2 1297

v . 266
WOAOW . PR ¥ 239
More-Thcm-One-Opezutoz-Sta.tions
3 0 (1] 1] K55
427 205 147 K15
278 216 0 507
BPL for 100 or more originations-plus deliveries
W %R\I(‘Q 197 W3MPX 12() W :\ICGN 117
KOASK 171 \\AGB\Z 19 WB4FDT 111
KSKMQ) 150 WBHTYZ 117 W3CID 110
WBLGAN /4 144 WABAFI 115 KL7FLS 108
WBBUMT 444 KIPNRB 113 WAIFRZ 107
hSG H 140 WASHLI 11'§ WASHHU 106
"3TN 139 K3WETT 112 WA2ZDA ol
WASHDIL 128 \\'Ah[\7( 112 WRBARHYA 100
More-Than-One-Operator-Stations
KINQG/1 441 W4EDFT 383

BPL Medallfons (see July, 1968, p. 99) have been
awarded fo the following amateurs since last month's
Isting: K3NSN, WAOMHU, K8YBD,

‘I'he BP'L 1= open to all amateurs in the United States,
Cauada and U.8. Possessions who report to their SCM
u messgge total of 500 or a sum origination and delivery
points of 100 or more for any calendar month. All
messages must be handled on amateur frequencles
within 48 hours of receipt in standard ARRL form,

28 Years Ago

{Continued from page 88)

new to counter paunzer attacks. Radio plays an
jmportant part in their operations and Clinton .
DeSoto, W1CBD has a piece on the training center
at Camp Hood, Texas. As usual (lint’s articles of
this nature are accompanied by many official photo-
graphs, showing not only the strictly military phases
but also the radio instruction centers.

. . . Don Mix, W1TS tells how to rebuild the popu-
lar TR-4 80 as to use non-priority tubes. He finds
that one can replace the HY75 and the HYG615
with a 6V6 and 6J5, although some socket changes
have to he made. Mix mounts the new sockets
necessary right over the old ones by means of
pillars, Changes are necessary in the coils, us well,
due to the differences in tuhe characteristics.

. . . William Davidon, W20KY, describes a nega-
tive resistance oscillator with some advantages over
previous designs, This all brings fo mind the old
“pliodynatron™ circuits developed by G.E. in the
early '20s. Such circuits are said to enjoy a high de-
gree of stability and relative freedom from har-
monics.

. . . B. . Barbee, W2MMX tells us how to build a
250 watt transmitter using 616 type tubes, two of



mce/‘Facmry

p.0. 80 0, peotids \\\..\J.S.A 1601

309-637-8A16 T -697-\A83
‘eptember 15, 1968

Easteth otfice
p.0. Bo* 2101
Hanovel, 2s5. 02339
Phone 611 -825-‘25‘.&
gouther® office
p.0.B0% 6537, B'\\'m‘mgham,
phone 205-8A\-\789

Na. 35247
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SPECIAL
TV CAMERA
PARTS KIT

ONLY

$99.95

including vidicon and lens!

To meet the many requests for a low-priced solid
state TV camera kit, we have made available
from our factory stock the following parts which
you can assemble at very little additional expense
into a superb TV camera. Included in the kit are
the following:

1) Completely assembled and tested video ampli-
fier plug-in circuit board with a 10-transistor 6
MHz bandwidth amplifier and keyed clamp with
adjustable pedestal and sync mixer.

2) Completely assembled plug-in sweep circuit
board with 8 transistor and 5 diode horizontal
and vertical sweep generators and amplifiers fea-
turing excellent linearity and more than enough
drive for 1'’ vidicons.

3) Excellent quality deflection yoke and focus
coil with beam alignment magnets and raster
positioning adjustment. Also included is the vidi-
con tube clamp and target connector.

4) Camera tested vidicon excellent for amateur
use and matched to the deflection assembly
above.

5) Good quality F1.9 or better achromatic lens
with matching lens mount.

Note: All items are brand new except vidicons
which we guarantee will work with the parts kit
supplied when assembled according to the sche-
matic and adjusted according to normal pro-
cedure. Since step-by-step instructions are not
available, we recommend this kit only to those
who can follow a schematic.

Due to the low price and limited quantity, we
cannot sell the above components separately.

When our present stock is exhausted, it will cost
at least $160.00 to repeat this offer. Order now
to avoid disappointment.

VANGUARD LABS

Dept. §-7
196-23 Jumaica Ave., Hollis, NY 11423

them. They take a lot of punishment, of course,
but many old timers are used to this sort of thing,
when one boasted that the plate of his 210 was
operated close to the dripping point. Something to
build and have on hand for the ** Year V.

. .. (George Grammer WI1DF continues his series
on “Elementary A.C. Mathematies.” This time it
is parallel circuits. All sorts of parallel combinations
are dealt with, using vectors, a little trigonometry
and lots of easy to acquire know-how.

.. . Quite a few letters from correspondents all
complimenting Clint DeSoto for his instructive
stories on “Who Killed the Signal.” — WIANA

"
r Silent Kepg

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

KI1AH, Albert 3. ¥rancis, North Quincy, Mass.
W1AUR, Harold Riley, Fayette, Maine
WAILBEY, Raymond E, Hadley, Waltham, Mass.
W1BS, Carl J. Johnson, Quinecy, Mass.
KIERC, Karl T. Kempton, Rockland, Mass.
W1HGH, James H. Hankins, Arlington, Mass.
W2KPU, Leo Germain, Brooklyn, New York
WB2LBL, Margaret Schultz, East Patterson, N. J.
K3EJQ, Charles F. Swartz, Quakertown, Pa.
K3JDF, Merrill F. Green, Baltimore, Maryland
K3KKI, Charles R. Zaionz, Watagh, New York
W3QBX, Joseph 8. Miller, Irwin, Pennsylvania
W4BFU, John D). Andrews, Montgomery, Alabama
W4BG, John P. White, St. Petersburg, Florida
WACN, James K. Marshall, Louisville, Kentucky
W4D1Z, Jobn J. “Jack” Aaron, Marietta, Ga.
WBLFRIC, Billy R. Givens, Dunmor, Kentucky
W{LZB, llarry C. Miller, W. Palm Beack, Florida
W4MAK, Floyd H. Busech, Louisville, Kentucky
W4RRH, B. Riley Fowler, Morganton, North
Carolina
WAIEQ, Carl L. Dawson, Oklahoma City, Okla,
W5HKIIZ, Leroy E. Chapman, Frederick, Oklghoma
W5MWT, James W. Mayiield, Noran, Oklahoma
WASTIL, Jack Crow, San Antonio, Texas
W6AP, Horace H, “Pat” Crow, bresno, California
W6EBE, Jim 8tirling, Belmont, California
WN6SKR, Earl I, Tracy, San Francisco, Calif.
WBGUNTF, Lyle Slaughter, Culver City, Calif.
WAZABB, Melvin ""Mel” Barber, Enterprise, Ore.
W7DEA, Lawrenee Anderson, Yuma, Arizona
W7DWG, Edward R. Gibson, Bremerton, Wash.
W7SEM, Herbert k. Campbell, Sumner, Wash,
WS8BNP, Arthur L. Puffer, North Kingsville, Ohio
WSBFIIW, Lawrence Iugle, Cincinnuti, Ohio
WSFJIM, Paul C. Pennell, K. Palestine, Ohio
WSHIK, Howard Rash, Detroit, Michigan
WASINC, Clare E. Frnst, Alger, Michigan
WSPDB, Manley M. Phetteplace, Pontiae, Mich.
WS8PSR, R. E. Ramey, Huntington, West Virginia
WASSXU, Jack R. Goldie, Midland, Michigan
WOCUS, Walter A, Prichard, Milwaukee, Wisconsin
WoCYH, Harold L. Steinke, Chicazo, Illinois
WOEKF, Ben W. Strachen, Ava, [llinois
KOEOS, Leonard E. Johanek, Manitowoe, Wise,
WoGPIL, J. G. “Jack’ Noyle, Milwaukee, Wiseonsin
WOHMC, William R. Briggs, Metamora, Illinois
WAQTLRP, Mclvin Bockman, Cornell, Illinois
K9MVF, Philip . Wilson, Knoxville, Iilinois
WOOVW, Leander Krickl, Wood, Wisconsin
W9UCN, Harry Roscos, Chicago, llinois
WAGKRY, Alfred N, Cochran, Lexington, Nebr.
PY1JB, Antonio P. de Souza e Silva, Rio de
Janeiro, Brazil
VE3IA, Eriec Farqubar, Burlington, Ontario,

(Canada
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Want a high-pay career in Electronics?

This

free book
may change
your life

It tells how to go about getting the key
to job success in the growing electronics
boom-a Government FCC License

HERE’S A BIG BOOM IN ELECTRONICS, And YOU can
A be part of it. You don’t need a college education or
any previous experience in electronics. The free book
shown here tells you how.

In the last 15 years, the electronics manufacturing
industry alone has grown from $2.7 billion to $17 billion,
und is expected to hit $24 billion by 1970.

Thousands of trained men are urgently needed to help
design, manufacture, inspect, test, install, operate, and
service electronics marvels that are making headlines,
if you qualify, it means a secure, steady high-pay job
with a real future to it.

Maybe you'd like to become a broadcast engineer. .,
put famous radio disc jockeys and television entertainers
“on the air.” Or be your own boss servicing some of the
more than a million two-way mobile radio systems in
taxis, trucks, trains, ctc. Or work alongside famous sci-
entists developing and testing such electronics miracles
as picture-frame TV, desk-top computers, pea-sized
hearing aids, rocket guidance and control systems.

Regardless of which you choose, the secret of “getting
vour foot in the door” is getting a Government FCC (Fed-
eral Communications Commission) License. It's govern-
ment-certified proof, respected by employers everywhere,
that you have passed a standard Federal exam on the
fundamentals of electronics — that you’re not just an
electronics handyman, but a real “pro.” Many jobs
legally require it.

Now, because of the importance of getting your FCC
License, Cleveland Institute of Electronics has prepared
a valuable 24-page book telling you how to go about it,

ENROLL UNDER NEW G.I. BILL

All CIE courses are available under the new G.1. Bill.
I you served on active duty since January 31, 1955,
OR are in service now, check box in coupon for G.1.
Bill information.

How to get a
Commercial
FCC License

and what it means 6, yoy,
F-

You will find out why the Commercial FCC License is
often called the “‘passport to success.” You'll see how
and why the Government issues these licenses. You'll
learn how you can get your license . . . and qualify for
top opportunities in Electronics.

With this book, you will receive a second free book,
“How To Succeed In Electronics.” It's the catalog of
the Cleveland Institute of Electronics . . . first organiza-
tion to offer an FCC License Warranty. (CIE will re-
fund all of your tuition if you don’t pass the FCC exam
. .. on your first try . . . after completing the course
designed to prepare you for it.) You will learn why
better than 9 out of 10 men with CIE training get their
FCC Licenses, even though 2 out of 3 without this
training fail.

To receive both books without cost or obligation,
just mail the coupon below. If coupon has been removed,
write to: Cleveland Institute of Electronics, 1776 East
17th Street, Dept. QT-66 Cleveland, Chio 44114, Do
it now—it may change your whole life.

1]

c@ Cleveland Institute of Electronics
l E 1776 East 17th Street, Cleveland, Ohio 44114

Please send me, without cost or obligation, your 24-page book,
“How To Get A Commercial FCC License,” together with your
school catalog, "How To Succeed In Electronics,” of license-
preparation courses.

Name.
(please print)
Address
City. State Zip.
O ion Age

{71 Check here for G.l. Bill information.

Accredited Member National Home Study Council
1 A Leader in Electronics Training ... Since 1934 QT-88

— ot Sty s — s
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Seeing
spots before
your eyes?

It's time to replace your
worn-out vidicon

4

Prices and quality have never been better.

The quality: brand-new Toshiba and Hitachi,
fully guaranteed in factory-sealed cartons.

The price: these tube types sell as high as $147
(distributor cost). Here's what you can buy
them for: Hitachi 7735-A vidicon —$34.50 o
Toshiba 7038-H vidicon—$29.50 ¢ Hitachi
separate mesh vidicon 8507 —$74.50 ¢ Re-
placement vidicon for Sony and Panasonic
7262 --$29.50.

All vidicons sold in lots of 5 (10% more for
lesser quantities). Act today. These prices
apply for a limited period. Write for GBC's free
Encyclopedia of CCTV equipment.

GBC Closed Circuit TV Corp.
89 Franklin St., N.Y. 10013 mc
(212) 966-5412
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Happenings of the Month
(Continued from page 80)

FCC amateur rule which currently does not allow
previous holders of licenses above the grade of
Novice to apply for Novice licenses.

51) On motion of Ar, Ciriggs, after discussion,
unanimously VOTED that the v.h.f. repeater peti-
tion filed with the Federal Communications Com-
mission recently by the Buffalo Amateur Radio
Repeater Associution, is referred to the VHF Re-
peater Advisory Committee for study.

%85) At this point, announcement was made of
committee appointments by the President as tollows:
Membership and Publica- Mr. Spencer, Chairman

tions Committee Mr. Michel
Mr. Gmelin

Public iRelations Com- Mr. Haller, Chairman
mittee AMr, Griges

Mr. Dannals
Merit and Awards Com-  Mr. Groves, Chairman

mittee Mr. Bolvin
Mr. FFoster
Finance Committee Mr. Eaton, Chairman

Mr. Chapman
Mr. Compton
Planning Committee Mr. Crossley, Chairman
Mr: Clark
Mr. Thurston

861 On wmotion of Mr. Groves, unanimously
VOTED that the (General Manager is bhereby au-
thorized to pay expenses for the operation of ARRL
Committees during the year 1965, but not to exceed
amounts as follows:

Finance Comumittee. .. ..., ... ..., 82000
Plaoning Clommittee. ., .. ..................1500
Membership & Publications Committee. ., ... 1000
Public Relations Committee, ..., ............500
Merit & Awards Committee, . . .., . ........ 400

87) Whereupon, on motion of Mr., Groves, the
Board adjourned, sine e at 3:00 p.m.

88) (Time in session as a Board 11 hours, 36
minutes; as a Clfommittee of the Whole, 40 minutes;
total direct authorizations, $67,100.00)

JorNx Hunroon
RiceARD L. BaupwiN

Secrelarics

MINUTES OF EXECUTIVE COMMITTEE
MEETING

No, 321
May 2, 1968

Pursuant to due notice, the Executive Committee
of The American Radio Relay League, Inc., met at
the Headquarters offices of the League in Newington,
Connecticut, at 3:10 par. May 2, 1968. Present:
President Robert W. Denniston, WODX, in the
Chair; First Viee President W. DL Groves, WENW;
Directors Charles . Compton, WOBTO, (ilbert L.

7 call give vou personal service on
helping you select better gear per
dollar for your eperating pleasure.
Over 30 years'experience. Big trades,
easy terme, 1sed bargains.

VAN SICKLE RADIO'SUPPLY CO.
Gene Van Sickle, WOKJF Owner
4131 N. Keystone Ave.

O the northeast side of
Indianapolis, Indiana 46203




Here’s How little America’s Best Towers Cost:

MAX.| MiIN.
MODEL | HGT.| HGT. DESCRIPTION PRICE
i | e | LOW COST TOWER FOR SMALL 2 EL. WITH BUILDING MOUNT $ 159.00
HD-40 | 40} 23 | quaps AND POPULAR VHF BEAMS ONLY. WITH WONDER GROUND POST 208.00
POPULAR MODEL FOR 3 EL. TRIBAND WITH BUILDING MOUNT 247.50
RBS-40 | 41 | 25 | peams AND 3 EL. QUADS. WITH WONDER GROUND POST 320.00
EXTRA HEAVY DUTY TOWER FOR STACKED | WITH BUILDING MOUNT 351.00
RBX-40 | 42 | 27 | aRavs AND VERY LARGE ANTENNAS. WITH WONDER GROUND POST 503.50
POPULAR MODEL FOR 3 EL. TRIBAND WITH BUILDING MOUNT 521.00
RBS-50 | SL | 30 | prams aND QUADS. WITH WONDER GROUND POST 438.00
VERY HEAVY DUTY TOWER FOR STACKED WITH BUILDING MOUNT 424.00
RBX-50 | 52 | 3Z | appavsS AND LARGE BEAMS. WITH WONDER GROUND POST 571.50
LOWER COST TOWER FOR SMALL 2 EL. WITH BUILDING MOUNT 292.00
6046 | 60 | 26 | quapS AND VHF BEAMS ONLY. WITH WONDER GROUND POST 364.50
STANDARD DUTY TOWER FOR 3 EL. WITH BUILDING MOUNT 480.50
RBX-60 | €0 | 26 | vRigaND ANTENNAS AND QUADS ONLY. WITH WONDER GROUND POST 596.50
HEAVIER DUTY VERSION OF ABOVE BUT WITH BUILDING MOUNT 615.00
CRX-60 | 60 | 26 | wiy REINFORCED FOR LARGER BEAMS. WITH WONDER GROUND POST 838.50
EXTRA HEAVY DUTY FOR STACKED ARRAYS | WONDER POST FOR CONCRETE
RBZ-66 | 66 | 33 | Anp VERY LARGE BEAMS. ONLY 1259.50
STANDARD DUTY TOWER FOR 3 EL. WONDER POST FOR CONCRETE
RBX-70 1 72 | 81 | yRiBAND ANTENNAS AND QUADS ONLY. ONLY 871.50
EXTRA HEAVY DUTY FOR STACKED WONDER POST FOR CONCRETE
RBZ-75 | 75 | 35 | appays. ONLY 1426.00
X . y .
Easily raised, Here’s The Size Tower You Need:
. retracted, set
7 at any height E-Z WAY SUGGESTED ANTENNAS FOR TOWER MODELS
by one man. TOWER
> ' | mobeLs MOSLEY HY GAIN TELREX SKYLANE
Tilts to hori-
o HD-40 A-3106 TH-3 Ir. 10M-5188 | 10715 2 EL. QUAD
St .
zontal position. | /0 5401 20M-207CM
L TA-32 Jr.
_ RBS.40 A-203C DB.24 TC-99D 3 EL. QUAD
) RBS-50 $.402 TH-3 40M-217M
ﬁ RBX-60 TA-33/40 20M-3178
i RBX.70 10M-636
f CRX-60 A-320 HE 15M-532 4 EL. QUAD
i TA-36 20M-3268 Short Boom
40M-214
Frrows e DB-20C
{ TM.30C
RBX-40 TA-20-40 2058 20M-646 4 EL. QUAD
RBX.50 40M-335
' RBZ.66
RBZ.75
] y
L. And Here’'s Why You Should Buy One Today:

Join the thousands of Hams, worldwide, who enjoy the convenience and safety
of E-Z Way Towers. Construction features high strength steel tubing which is hot-
dipped galvanized after construction. No guy wires are needed in most cases
and our Wonder Ground Post permits you to install, yourself, with no concrete.
Towers are shipped assembled, including all hardware, FOB nearest dealer.

=:-Z WAC

P. O, Box 17196

ZO0UCES, inc.

ONE OF THE WESTERN HEMISPHERE'S
QUALITY TOWER SYSTEM SUPPLIERS

TAMPA, FLORIDA 33612

More E-Z Way Towers Are In Use Than Any Other Kind
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NDW . 2000 Watts PEP.

Patented

* Bands 6-10-15-20 Meters
Power Rating 2000 Watts P.E.P.
El. Length 11
Yurn. Radius 7
Total Weight 11 lbs.

gle Feed Line 52 ohm
w!}jt Resonance 1.5 to 1.0 max.

6-10-15-20 "

METERS

The time proven %

B-24 4-Band an-
tenna combines
maximum effi-
ciency and com-

pact design to &

provide an excel-
lent antenna
where space is a
factor, New end
{oading for max-
imum radiation
efficiency. No
center loading.

Model B-24
Net $59.95

- MULTIBAND COAXIAL ANTENNA
for 6-10-13-20 METERS

© Needs no ground plane radials. Fuli elecrical

% wave on each band. Excelflent quality
- construction, Mount with inexpensive
TV hardware. Patented.

Power Rating 2000 Watts P.E.P.
Total Weight 5 Ibs.
Helght i1’

Single Feed Line 52 ohm
SWR at Resonance 1.5 to 1.0 max,

Model C4 Net $34

' 1001 W. 18th Street - Erie, Pennsylvania 16502

e LEADERS IN COMPACT ANTENNAS «

95

R R

RADIO OFFI

N.Y. 10001,

CER

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. 8.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particulariy appealing to
younger men who have compieted their military
obligations. Write to The Radio Officers’ Union,
Room 1315, 225 West 34th Street, New York,
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Crossley, W3YA, and Noel B. Katon, VE3CT; and
Gieneral Manager John Huntoon, WILVQ. Also
present were General Counsel Robert M. Booth, Jr.,
W3PS, and various directors and vice directors of
the League.

On motjon of Mr. Crossley, affiliation was unan-
imously GRANTED to the following societies:
American Red Cross Emergency Radio Club, Ja-
maica, New York; Austintown Fitch Amateur Radio
Club (H. 8.), Youngstown, ©Ohio; The Central
Florida Groundwave Club, Orlando, Florida; (lo-
lumbia Amateur Radio Club, Trail, B. ., Canada;
Fort George Radio Amateurs Club, Prince (George,
B. C., Canada; Greenbrier Valley Amateur Radio
Association, Lewisburg, West Virginia; Iosco Ama-
teur Radio ('lub, Tawas City, Michigan; Jefferson
Clounty Amateur Radio Association, Brookville,
Pennsylvania; Land Rovers Amateur Radio Cllub,
Clifton, New Jersey; Massapequa Amateur Radio
Club, Massapequa, New York: Naperville Com-
munity Amateur Radio Club (IL.8.), Naperville,
Illinois; Northern Illinois DN Association, Inc.,
Arlington Heights, Illinois; Robert M. Lal'ollette
Amateur Radio Club (H. 8.), Madison, Wisconsin;
Rowan Amateur Radio Society, Salisbury, North
Carolina; Whitman Amateur Radio Club, Inec.,
Whitman, Massachusetts; Wood Dale Amateur
Radio Club, WA9SIP, Wood Dale, lilinois.

On motion of Mr. Crossley, in confirmation of
earlier mail action, unanimously VOTED to approve
the holding of a Kentucky State Convention in
Louisville on August 30-31, 1968, and a Roanoke
Division Convention in Greensboro, North Carolina,
on September 28-29, 1968. The Committee noted the
request of the Southeastern Division Director
Charles J. Bolvin, W4LVV, for approval of a Florida
State Convention in August, 1968, sponsored by the
Platinum Coast Amateur Radio Society, but with-
held formal approval pending receipt of necessary
application papers.

Director Roemer (. Best, W5QKF, and Viee
President Groves reported favorably on progress
of plans for the National (lonvention in San Antonio
on June 7-9.

On motion of Mr. Compton, unauimously VOTED
that Life Membership is conferred upon the foliow-
ing members:

Christine E. Haycock, WB2YBA

Leo W. Honea, WOGE

Jacob 8. Kamborian, Jr., W1USP

Donald R. Kelly, WINXJ/GMSATT

H. Gordon King, WB4BAP

Raymond W. Loewy, WASPPD

John H. Mackinaw, W10HB

Maurice Mansfield, WOPTUM

Alexander A. McKenzie, W280U

Paul R. McKinnie, W6EQB

James H. Peters, VE3GIK

Farl W. Tonjes, WANG

Cteorge C., Wetmore, W3DPM

Ctordon R. Zuchegna, W1VWP

On motion of Mr. Compton, unanimously VOTED
that the Coummittee ratifies its earlier decision,
reached by telephone, to employ the firm of Cooper,
White & Cooper, of San Francisco, (alifornia,
with Edward Peck, K6AN, as co-rounsel, in vigor-
ous defense of the action by Dr. Donald A, Miller,
WOWNYV, in the U. 8. district court of California,
for defamation.

There being no further business, the Committee
adjourned, at 4:30 par,

Jorn Huntoon
Seeretary



1. =] a'd Radio Stores

A NEW CONCEPT IN ITS EXCITING

BEAM ANTENNA PROGRAM

Any knowledgeable DX’er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid-
ed an exciting beam antenna pack-
age program allowing the average
amateur to own an efficient, and
unbelievably economical antenna
package . . . pre-engineered, pre-
matched and pre-packaged to suit
his pocketbook and requirements.
NOW! This world famous antenna
program moves forward. NOWI
You can have the antenna of your
choice at the same incredible saving.

Basic package No. HR-1

*Tristao CZ-337 New concept 40 ft.
crank-up tower w/mast

CDR TR-44 rotator

100 ft. RG-58 A/U Coax

100 ft. Control cable

Complete with one of the following:
Hy-Gain TH-3 Jr. antenna $325.00
Hy-Gain TH-2 Mk 3 antenna $325.00
Hy-Gain DB 10-15A antenna $325.00
Hy-Gain 203BA antenna $330.00
Hy-Gain TH-3 Mk 3 antenna $375.00

A savings of approximately $70.00

Basic package No. HR-2

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR TR-44 rotator

100 ft. RG-58 A/U Coax

100 ft. Control cable
Complete with one of the following:

Hy-Gain TH-3 Jr. antenna  $480.00
Hy-Gain TH-2 Mk 3 antenna $480.00
Hy-Gain DB 10-15A antenna $480.00
Hy-Gain 203BA antenna.  $485.00
Hy-Gain TH-3 Mk 3 antenna $520.00

A savings of approximately $90.00

Basic package No. HR-3

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR Ham-M rotator

100 ft. RG-8/U Coax

100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Mk 3 antenna $560.00
Hy-Gain 204 BA antenna $565.00
Hy-Gain 402 BA antenna $575.00
Hy-Gain TH-6 DXX antenna $590.00
Hy-Gain DB-24B antenna $620.00

A savings of approximately $120.00

*Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U.S.A. Substitutions may be made ... write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the finest equipment and the best value.

CALL 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

“World's Largest Distributor of Amateur Radio Equipment”
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! World Ab 50 Mec.

PolnlcE - F|RE MARlNE . o(]:?rmtinurri?'r:rmepnae 92) ¢
AIRCRAFT - AMA}TEUR CAI_LS . K2ACQ, New York, with partial success. ‘['ed says
| | 15 or 30 second calling sequences are a must for
ALL NEW 1968 @ long-haul trq_po hecause of rapid signal build-up
and fading. Sequences of a minute or more may

x I_INE TUNAVERTERS! leave many peaks wasted.

K3DEO, Cedarville, Ohio, keeps his interest in

VERSAT"_ITY 432 by working K2ACQ for state number ten. He

CRYSTAL & TUNABLE= has recently completed a W1QWJ kilowatt amplifier,
USABI”TY and is looking for contacts into WO, KSDEO's

Tunable plus Crystal frequency is 432.095. K9AAJ, Quincy, 1linois, has

controlled (selectable taken down bis O6-element e.m.e. array and is re-

with  switch)  solid placing it with 20 elements in hopes of some satellite

state converters to work. Lee’s 144 and 432 arrays share the same mast

change your auto and and are tiltable. And at Haddon Heights, N. d..

cellent, sensitive, se- W2BLY, who tops the second eall area with 13

lective, calibrated VHF states on 432, vows more activity on our lowest

i receivers! u.h.f. band to add to his already impressive totals,

THE BEST—CALIBRATED 6-1 TUNING— 1215 M Hz. reports center around the moonbounce
DRIFT FREE CRYSTAL CONTROL— fe.m.e.) activity at the Crawford Hill V.h.f. Club,

W2NFA. At deadline last month, details of the
April 13-14 (GMT) tests were incomplete, tere are
sotne of the highlights in a report from W2IMU,
Contacts were completed on April 13 between

PLUS—COMPLETE INTERCHANGEABLE
CRYSTALS WITHIN BAND!!1!
@ 9 volt battery powered @ 1 year guarantee on paris

@ Includ X % labar, .

neludes coax, mount & o Size—214 ¥ 3% x 4% WNFA and HBORG, Switzerland; G3LTF,
nches. - - !
® New FET transistor osci- @ American Made with Amer- England, and WB6IOM. ©n the ldth, contacts
fator & circuit. ican Parts were again made with G3LTFEF and WB6IOM.
éﬂl\%isls for ANIIVI g.Dlélxl ggnable & Crystal! Partial contacts were made both days with K6MYC.
VERS OUTPUT PRICE G3LTF used a 17-foot dish, cross-dipole fed with
26 Q. - . ' :
gi:“:u}f W ‘-%i§ gg:gfg]é"c %ggg {(‘g EACH 150 watts input. HBORG's station included a 17-foot,
%rlne!erfs ) Jlggg))g 134&50 mc 1500 ke $32.85 ppd. dish and 300 watts output, and WB6IOM fed a
olice, fire,] 33-48 mc . 1500 ke Less Crystat 10-foot dish with 500 watts from eight 20C39s.
Ml:::ﬂi;:te | [%gggg(( ﬁ’g%gg mg {ggg ﬁg Equipment x.)r.oblems k}esieged the W2NFA effort
Models for AM & FM Tunable only and the antu;lpatec_l 200 watts output may have
Marine Marine  2.0-2.85 mc 550 ke  $19.95 ppd. been only 70 watts. Most of the problems were with
SW & WWV SWL 9.5-16 me 1500 k¢ $19.95 ppd. the feedline and associated connectors, jumpers
Coupling Loop & Ext. Antenna for use with d relay
home and Transistor Radios .............. $3.95 ppd. anc réays. . . .

Mobile Battery Eliminator, 12V to 9V .. -$4.95 ppd. Undaunted, the Crawford Hill group intends
Grystals—State Exact Listening Freq. ........ $5.10 ppd. further 1206 e.m.e. tests and suggest a standardiza-
See your dealer or: AIR MAIL add $.85 ea. tion of polarization for future tests. They propose
HERBERT SALCH & co circular polarization to avoid Faraday rotation
" Morketing Division of fading, with the propagated signal right-hand, trans-

Woodshoro QX Texas 78393 Tompkins kadio Products

mitting, and left-hand receiving. This uses the
IEEE definition: a wave traveling away from the
observer and rotating clockwise is defined as a right-

' CQ de W2KUW ‘ hand circularly polarized wave. K6MYC discussed

the problems of Faraday rotation in last February's

11 o
. BEST OFF ER e column, page 80. If a polarization standard can be
Paid .. Creeeeieen. for any piece of aircraft or ground agreed upon, station systems will be compatible with
radio units, also test equipment. All types of tubes. one another. The club also suggests that future

Particularly fooking for 4-250 » 4-400 » 833A » 304TL i . i R
o« 4CXT000A « 4CX5000A et al. 17L ¢ 51X + 39CA active amateur satellites employ circularly polarized

» ARM ¢+ GRM . GRC - UPM « URM « USM units. antennas for the same reasous.
k'rso DAMES CO., 308 Hickory St., Arlinaton, N.J. 07032 ‘ W4API was one of many who built the VE2HW
signul source described in the April column. But
Andy points out an error in the schematie, the

You wou"l' BEI_IEVE ‘WHAT WE SAY erystal tap point on Iy was omitted. It should be

two turns from the crystal end. Andy apparently

ABOUT THESE FINE NEW UHF BEAMS | bad trouble locating the suggested 2N706 transis-

tors, but Polypaks aud Radio Shack have them

N until you get the laboratory reports | 2t five for $1. The crystals are available from JAN
o y 9 y rep Crystals in Fort Myers, Florida for $1.50. W4API

s»—+—t  WRITE TODAY suys the circuit works well and that drift is negli-

gible. Other stations in the Washington, ID.C. area

T o
NEW! ‘/]4 ]‘ . M| reported active on 1296 by WAAPI include W3NG,
”lfl ggd B gdm‘g W3AHQ, WIEXS, W4UBY, and K48SUM. W3AIR,

J “Continuous reception over 141 mile path on W3TUZ and W3RE are expected on soon. Most of
BEAMS 144 MHz", writes W4ISS/A4ISS thf} antenn?,s are 32-element collinears with A}magd
50 MC.- * Multiple driven elemenis * Multiple reflectors A3 modes favored. [g"'s"i_j
220“‘;& g'c * Low SWR * High front to back Ratio ) — - .

432 MC. Distributors invited The Post Office l)epartment promises faster mail
ﬁ”’gi{a“ms G A‘" service with the new Zip codes. Use yours when you
Towers, etc. INC., Dept. Q-7—Phone (312) 568-1973 | write league Headquarters. Use ours, too. It's

| 27 E. 112th PL., CHICAGO, ILLINOIS 60628 06111,
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A NEW

Thuroughhred
NOW—a Competitively Priced
Sulld State Receiver for the most exacting
(HINTIRS  Professional Performance!

Phase-locked
Frequency
Synthesizer
for Maximum
Stability!

The superb, new R-530 by GALAXY

Designed for the exacting requirements of laboratory, broadcast and
HF momtormg and point-to-point complex system commumcatzons, the
R-530 is an advanced solid-state communications receiver. Its unsurpassed
performance is the result of over three years of exhaustive research.

It receives selectible Upper and Lower Sideband, CW AM and RTTY

signals... provides accuracy of 1 KHz tuning throughout the 0.5 to 30 MHz
frequency spectrum.

Euatnion

Unique front end design and crystal lattice filters insure optimum sen-
sitivity and selectivity. An adjustable noise blanker minimizes interference

...background noise. Frequency stability is amazing...less than 100 Hz
drift after turn-on!

Complete transistorization and modular construction provide maxi-
mum stability. Minimum heat generation and power requirements allow
the R-530 to be used in field apphcatlons now impractical with vacuum
tube equipment. The new Galaxy R-530 is compatible with existing sys-
tems. Beautifully styled, compact, weighing only 25 pounds.

(Priced in the $700 range) Write for free
brochure and complete specifications.

GALAXY ELECTRONICS

“Pacesetter in CommerciallAmateur Equipment Design”

10 South 34th Street, Dept. QST-f31, Council Bluffs, lowa 51501
141




stellarl ndustrle

DIV. OF STELLAR |, Inc.

ELECTRONIC COMMUNICATIONS EQUIPMENT
10 GRAHAM ROAD WEST
ITHACA, N.Y. 14850
TELEPHONE: AREA CODE 607 273-9333

PRESENTS ¢

THE SUITCASE STATION

What would you like included?
All suggestions used will be
rewarded with a merchandise
certificate. See our display
at: San Antfonio ~ Springfield
— Tarrytown — and others —
or write Dept. Q for further
information.

Send for used equipment list.

F2dlor CH/-

BETTER READABILITY

AUTRONIG 19 g5 AUTROUI 79 5
Preferred by better operators

ELECTROPHYSICS CORP.
e e e e 898 W, 18th St., Costa Mesa, Calif,

=| HONER [=]
LINEAR AMPLIFIER by Hunter

¥ v
BANDIT 2000C

e 2000 watts PEP.
e Five bands.
e Kit form.

Write For Details

Hunter Sales, 9ne.

Box 1128E University Station
Des Moines, lowa 50311
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The Clipboard — a Simple
Experimental Circuit Breadboard

(Cantinued from page 29\

54~-inch square grid. The clips used were 34 inch
long and 5§ inch wide. Although larger sizes

were available, the clips chosen proved to be
fully adequate and permitted a more compact
layout. In the interests of standardization and
economy, the double-ended clips were made by
mounting two ¢lips under the same screw. All the

0 i

elips were mounted with 6-32 X %{-inch round-
head machine screws, and a No. 6 solder lug was
put under each nut on the bottom side of the
board. The use of No. § internal-tooth lock-
washers between the clips and the phenolic board
wonld probably prevent the clips from rotating
during assembly of the Clipboard.

The sockets used take either the in-line or the
in-a-cirele transistor leads. Of course, if the
transistor leads are not cut short, any configura-
tion may be used. If you plan on experimenting
wilh tetrodes or transistors with a separate shield
lead, you will need to improvise, or to use sockets
with four contacts and provide an additional clip
for connections. Most {ransistor sockets that
mount with a retainer spring are not suitable for
use in ig-inch material, so I used sockets with
a molded-in mounting plate (Elco 3301) and
fastened them to the board with 3-48 round-head
machine serews and nuts.

Although the photos show a d.p.s.t. switch for
power supply control, it is recommended that
three power lines be made available and that a
3.p.s.t. switch be used. Note that the ground
connections are not switched.

The legs are 114{-inch ceramic standoff insula-
tors which were fastened to the board with 3-32
binding-head 1nachine screws. Although no
hanger is shown on the bourd, one is recom-
mended to permit storage of the assembly on a
wall or pegboard.

Avpplications for the Clipboard are limited only
by the experimenter's imagination. Although I
have used the Clipboard at broadeast frequencies
and for digital circuits operating at 500 kHz., it
is basically a low-frequency device. There ig no
shielding, and cireuits run side-by-side for several
inches. In the case of a small operational ampli-
fier, it was uneecessary to use stitfer stabilization
than would have been required with better
packaging of the circuit.

A word of caution on the heat sink under the
power transistor: the one shown in the photos
was used with a power transistor that switched
about one ampere, and it was adequate for that
purpose. A Class A amplifier handling significant
power might require & better sink.

The cost of the entire board not including the
power transistor was under $7.00, and it took
ane evening to build, once the materials were at
hand. 1 hope you get as much fun and satisfac-
tion from your Clipboard as I get from mine.

[B57—]



Mode! 4832/2K

2 SPEED
DRIVE UNIT

%,,, L For professional, sophis-
ticated gear. Slow motion

4.5:1 drive shaft con-

trolled from 1" dia, satin anodized ajuminum knob.
Direct drive operated by 1327 dia. dial. Mounis on
outside of any thickness panel.

NEW 6/36
DRIVE

Improved modef with improved clutch mech-
anism for even longer life. New black escutch-
eon s plastic coated to insure great dura-
bility. Co-axial spindle provides 6:1 and
36:1 under control of one knob.

Model 4103/A

JUDSON
ELECTRONIC
MAGNETO

Switches
Your Car To

ELECTRONIC
IGNITION

Install a Judson Electronic Magneto, the
only completely integrated electronic ig-
nition system available. Provides positive
ignition everytime, resulting in fewer
tune-ups and better performance. Pays
for itself, Get fomorrow’s ignition system
on your car today. Easy, do it yourself
installation.

For 6 or 12 volt negative ground autos

$3988

$12.95 W2AU FOUR PURPOSE BALUN $12.35

BALANCE YOUR ANTENNA ¢ STOP YOUR

COAX FROM RADIATING ¢ HELP ELiIMI-

NATE TVi « IMPROVE YOUR RADIATION
PATTERN PLUS F/B RATIO

i * Broad-banded 3-32 mc. » Center hang-up

hook for inverted Vees s Handles full legal

power, 2ZKW PEP e Built-in lightning arrester o

50239 RF connector for coax transmission feed

line eliminates center insulator o Withstands

up to 600 Ib antenna pull ¢ For use with all

B type antennas fed with unbalanced coax line e

s Weighs only 634 oz, 1% diam, 6" long ¢ 2

Models: 1:1 matches 50 of 75 ohm unbaianced

coax to 50 or 75 antenna load. 4:1 maiches 50

or 75 chm unbalanced coax to 200 or 300 ohm,

@ W2AU Super Vinyl jacketed 2 element

10-15-20 meter quad. Complete quad $64.95

o W2AU Super-Fiberglas 2 element 10-15-20

meter quad, Complete quad $99.95

AMECO 2 & 6 METER
CW/PHONE
XMTR WITH

@ | POWER SUPPLY

Model TX-62 complete 75 W. phone &
CW transmitter has built-in power sup-
ply and modulator. Tunes easily by ad-
justing final plate and loading caps.

50-54 MHz & 144-148 MHz xtal (8 MHz)
controlled or can take VFO. Meter reads
tinal grid or cathode current or RF out.
Built-in, solid state power supply, fused,
Mike- Key jack & xtal socket on front
panel. Size 11%2 x 9%—6" high, ship-
ping weight approx. 20 Ibs. TX-62,
wired and tested. $149.95

PREC{SION
PLANETARY-VERNIER
for exceptionally
fine tuning Shown *
approximately
actual
size.
Superb craftsmanship by Jackson
Bros. of Engand. Ball bearing
drive. 147 dia. Shaft 118" long;
6:1 ratio. Vy FB for fine tuning.
Easily adaptable to any shaft.
Comparable value $5.95 Model

plus $.75 shipping and handling

4511 DAF.
Y

$1.50 ea. 10 for $13.50

COME VISIT ARROW'S NEW
NEW YORK CITY STORE AT
97 CHAMBERS STREET

& 900 Rte. 110, Farmingdale, N. Y.
516 — MYrtle 4-6822

L —

N.Y. ® 18 isaac St., Norwalk, Conn. e 225 Rte. 46, Totowa, N. J.

e 97 Chambers St, N. Y., N. Y.

® 525 Jericho Tpke., Mineola,
212 — Dighy 9-4411 .

516 — Ploneer 2-2290 203 — 838.4877 201 — 256-8555
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4 )
THE LEAGUE EMBLEM

With both gold border and lettering,
and with black enamel background, is
available in either pin (with safety
clasp) or screw-back button type. In
addition, there are special colors, avail-
able in the pin style emblem only, for
Communications Dept. appointees.

» Red enameled background for the SCM.

P Green enameled background for the RM,
PAM, SEC or EC,

P Blve enameled background for the ORS,
QVS, OBS, OO or OPS.

THE EMBLEM QCUT: A mounted printing
electrotype, %4’ high, for use by members on
amateur printed matter, letterheads, cards, etc.

Pin, Button or Cut: $1.00 Each, Postpaid
AMERICAN RADIO RELAY LEAGUE

L Newinglon, Connecticui 06111

LOOK! A NEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUCYION COURSE
Professional 107 all-metal Electronics Slide Rule. Designed specifically
for technicians, engineers, students, hobbyists. Has speciat scales not
found on any other rule. Enables you to solve electronics problems
quickly, accurately. Made to our rigid specs by Pickett, Inc. Slide Rule
plus four [esson AUTO-PROGRAMMED Instruction Course with grading
service, and top-grain leather carrying case . .. a $50 value for less
than $25! Send coupon for FREE booklet. Cleveland Institute of

Electronics, Dept, QT-123, 1776 E. 17th St,, Cleveland, Ohio 44114,
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Where Did The Signal Go?

(Continued from page 16)

m.u.f., the less the attenuation. For example,
you may find that both 20 and 10 meters are open
to a particular DX location. As a general rule —
although there are many variables that can get
into the act — the 10-meter signals will be much
stronger than those on 20. The reason is that
10 meters is closer to the m.uf., so the signal
sbsorption is less.

The Institute for Telecommunication Sciences
(ITS) of the Environmental Science Services
Administration (ESSA) publishes monthly charts
showing m.u.f. predictions over the world: these
are available from the U. 8. Government Printing
Office, Washington, D. C. 20402, at-25 cents for
a single issue or $2.75 for an annual subseription
(12 issues). Instructions for use of the charts are
given in “Handbook For CRPL Ilonospheric
Predictions Based On Numerical Methods Of
Mapping,” also available from G.P.O., for
40 cents.

As we mentioned above, the m.u.f. has been
known to go as high as 70 Me. during the peak
of the sunspot cycle. Under these conditions
(or when the m.uf. rises abuve 50 Mec.) ihe
50-Me. band is open for DX contacts. Normally,
this band is not open for ionospheric contacts,
but on occasion the necessary amount of ioniza-
tion ean occur in the E layer (“Sporadic-E”
ionization)and contacts in the 1000- to 2000-mile-
range, or shorter distances, can take place.

On the 2-meter band and higher, the majority
of contacts are short range, with consistent work
possible up to about 50 miles, depending on
the ferrain and antennas used. Contacts via
the E layer have taken place on this band but
they are rare. More frequent are long distance
contacts vin ‘“‘tropospheric’” openings. Such
openings depend on atmospheric conditions that
exist from a few thousand feet to several miles
above the earth. Under favorable conditions
signals will be refracted back to earth, permitting
long-distance contacts. These openiugs usually
oceur when there is » temperature inversion,
a layer of cold air over a layer of warm air,

Still another type of propagation that ig
frequent on this band is an “aurora opening”.
When there iy an aurora boreualis over the polar
latitudes, signals tend to “bounce” off the aurora
curtain, permitting long-distance contacts.

One phenomenon that wasn’t mentioned was
the solar flare. You may someday furn on your
receiver and not hear a single signal — or, even
worse, be listening to a crowded band and all
of a sudden have your receiver go almost com-
pletely dead. Before you start packing the
receiver up to ship it back to the manufacturer,
wait a bit. While not common, a sudden dis-
turbance on the sun can completely wipe out
ionospheric communication, or degrade signals
to the point where you think something is wrong
with the gear. Wait a while before making any
drastic decisions — the band will come back!

(s




Mobile or Fixed Station
5 BAND TRANSCEIVER

FEATURES

® New 500 Watt SSB Power
® Sharp, Crisp, Clear Audio
® New CW Sidetone Audio
® New Solid State VFO

Galaxy V Mark 3 $420.00
Galaxy AC-400 Power Supply 89.95
Galaxy SC-35 Speaker Console  19.95

Shure 444 Microphone 42.50 ® New CW Break-in Option
Hy-Gain TH3 MK3 124.95 ® New CW Filter Option
$697.35 ® New ALC Circuit

e New Precise Vernier
Logging Scale

SPECIAL PACKAGE PRICE
$619.00 - $21. Month

No Down Payment — Immediate Delivery

M EDWARDS
il ELECTRONICS |

PHONE 806 POrter 2-8759 / 1316 19th Street / Lubbock, Texas 79401




ATTENTION, HAMS!

PRICES CUT!
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FORMERLY
; NEW NUMBER
THov-Ac §0-262842

AVAILABLE THROUGH
YOUR LOCAL
DISTRIBUTOR

°
DOW-KEY COMPANY

2260 INDUSTRIAL LANE
BROOMFIELD, COLORADO 80020

FOR THAT
{4

|YOU NEED THE
BTI LK-2000

LINEAR
AMPLIFIER

For SSB, CW, RTTY
Maximun legal input
Full loading 80-10M
Rugged Eimac 3-1000Z
Dependable operation
Easy to load and tune
No flat topping with ALC
Distinguished console
Instant transmit
i High efficiency circuit
TENSTATNl  Desioned for safaty
nir and judge for yourself. Fast band switching

' Write for free illustrated . .
hrochure or send $1.00 for Real signal impact

‘ :::;l':r‘:i‘:fl and instruction Price....$795°°
READY TO OPERATE!

BTI AMATEUR DIVISION

Hafstrom Technical Products

4616 Santa Fe, San Diego, Ca. 92109
A

146

Try The FMTI!!

{(Continued from page 553

amples of the kind of make-do ingenuity which
hams have been known for for years. And it
worked,

Take a moment to try your best with the next
open FMT from W1AW, With repeated practice,
you, too, will gradually approach the limits of
the accuracy permitted by your equipment.
You'll find it a fascinating challenge.

The September 14, 1968 (GMT) test will be
open to all. Full rules will appear in August 1068
(IS8T Operating News.

Good luck! [_ﬁ_ﬁ‘;‘:}

Sweep-Tube Amplifier Design

{(Continued from page 35)

antenna. The TV antenna was 6 feet away from
one end of the 80-meter hulf-wave antenna.

At 800 watts input (c.w. conditions} an output
of 500 watts was easily obtained, indicating un
overall efficiency of 62.5 percent. This compares
favorably with the performance of the WA4KFO-
WIGFS four-tube amplifier deseribed in their
technicul paper. They used a pi-seciion output
tank, This amplifier, Fig. 1, uses u tapped plate
tank to obtain the right load resistance. Either
method works well provided the right constants
are chosgen.

During tests with a two-tone signal a p.e.p. in-
put of 1200 watts was established. The peak-
envelope output power was approximately 700
watts (WA4IKFO obtained slightly more), re-
sulting in an efficiency of roughly 60 percent. 1t
cun be seen from this that a sweep-tube amplifier
of this kind is capable of giving a worth-while
boost to signals from medium-power transmitters.
A “barefoot’’ exciter with 100 to 200 watts p.e.p.
input might produce a marginal signal under some
conditions. By adding a 1200-watt sweep-tube
amplifier {(p.e.p. input), the signal level should
rise § to 11 db., a worthwhile increase when the
going gets rough.

The circuit of Fig. 1 is wired for use with
transceivers of the Heath HW-12 variety. That is
to say, a relay is used to provide a switch-through
feature so the amplifier can remain in standby
wheun not needed, yet the transceiver can be oper-
ated through it.

A final word of warning! Sweep tubes are not
desiged for continuous operating at these power
levels. IDo not attempt to use them as u.m. linear
amplifiers except at extremely low power levels.
In tuning up, dip the plate eurrent quickly. Tune-
up should always be done at very low power -~ 50
to 100 watts output — limiting the key-down
time to no more than 20 seconds. After initial
tuneup the power can be increased to its peak
value and the tuning quickly touched up. The for-
ward-power reading on an s.w.r. indicator is help-
ful for optimizing the final adjustments.

The hints should help prospective builders of
sweep-tube amplifiers to avoid some common pit-
falls. ‘The rules apply to all TV sweep tubes that
are suitable for use in linear amplifiers, and there



3 SQUARE WACLINE 0-50 MICROAMMETER. New orig. box. $6.95.
3”7 SQUARE WESTINGHOUSE 0-3 AMPS D.C. METER. Orig. box. Type RX-35. $5.95.
3" SQ. WESTON 0-250 VOLTS A.C. VOLTMETER. Operates from 25 to 125 CPS. Weston Model

476. Orig. Weston Box. $5.95

CUSH CRAFT 11 METER 'BIG WHEEL Model ABW220. $10.95.
CUSH CRAFT 2 METER BIG WHEEL ABW 144, $12.95.

HY-GAIN 203BA, 20 Meter 3 clement heam, $79.95 (Ppd. 48 States).
HY-GAIN TH3 JR. (3 Klement Tri-Band) 10, 15, 20. $74.50. (Ppd. 48 States).

HY-GAIN TH3 MK2, (3 Element Beam. Tri-Band; 10, 15,
CGOURIER TRANSCEIVERS. Just out. New production, **

20, $114.95 (Ppd. 48 States).
23 Plus” 23 Channels. §179.00.

CGOURIER TRAVELLER, smallest 23 channel Transceiver for Mobile made. $139.00.

MILLEN GDO Millen #90651. 1.7 to 300 Mcs.
$78.50 (Ppd. 48 States),

NOISE-CANCELLING CARBON COMMUNI-
JATION MICROPIHONES. Brand New, hand
held — PTT switch, with coiled cord. $4.95 each.
HY-GAIN TH6DXX (6 clement) 10, 15 and 20
Meter Beam. $159.95 (Ppd. 48 States),
MILLEN TRANSMATCH, JR. (300 Watts
Peak) Millen #92201. 5 Bands. $77.00.

DRAKE MN-4 (200 WATTS) Antenna Matching
Network. $90.00.

DRAKE MN-2000 (2000 Watts P.£.P.) Antenna
Matching Network. $160.00,
TUBE HEADQUARTERS . . . BRAND NEW
FACTORY STOCK 5372B @@ $13.95; 811A $4.60;
806A $1.65; 872A §5. 95. ()146B/8298 o $3.95,
{We also huv UNUSED T

VACUUM VARIABLE ( AP ‘\CITORS, Ama-
teur Gear and Military Test equipment). Write
today for CASH offers,

TRADE IN SPECIALS: (subject to prior sale)
DRAKE TR-4, with DRAKE MS SPEAKER.
$375.00 for both.

GALAXY V, MARK 2 (5 Band S$SB) TRANS-
CEIVER with Galaxy A.C, P.S. $350.00 for both.
SOMERKAMP FL-209B (200 WATT S8SB)
5 BAND TRANSMITT iR. New. $350.00.
(Same as above, but new Demonstrator $310.00),
FLEET COURIER 30B. 30 Watts Transceiver,
Powered for AM Business and commercial opera-
tion. Freq. range 25-45 mec. Completely self-
contained. $259.00. We carry complete Courier
equipment.
®

\We carry Fanon Wireless and Wired Intercoms,
and Intercom Phones, Advise your neels and we
will suggest a system.

[ ]

Also save on unused, lab-certified (R.F. testecd)
surplus and factory terminations. Jobber-boxed
receiving tubes in stock at 609, (and better) off list.

Vacation: We will close for vacation July
and we will reopen on July 16th.

1,000 PLV, @ 1.2 AMPS,

1,000 VOLT (P.1.V.)
@ 1.2 Amp. Diodes 30¢ each.

ALUMINUM DIE-CAST BOXES
Excellent for equipment building. Endless applica-
tions tor Mfrs., Labs, Experimenters, etc. Excel.
for Junction Boxes., .\ll have unique guide slot
mounting systems for circuit boards., High stan-
dard of construction. Flanged edge construction
(inner lip, insures tight seal). Strong, Rugged-
Light: five sizes: ..

#043A-434" 1. % 3 B0 WX 1"'{;" D ¢ $1.50

#0438«4%” L X 334 257D @ $1.75

#064A-634"" 1. » 4 ' D v $2.25

S085A-8347 1, K 534 W24 D o $3.00
#106A-10347 1. X ()3/4' ‘W ){ "/ 1D @ $3.50
For 50 or more of each size wri te.

L —C—————
o S ————————————
0000000000000 00000000000000000%00,

QTILL SPECIALIZING IN TUBES AND SEMI-
ONDUCTORS — FRANCHISED DISTRIBUTOR
BOR B()MAL CETRON, EIMAC, ITT JENNINGS,
MACHLETT, PENTA, RAVTHEOI\S', \'ARIAN
WESTINGHOUSE AND MANY OTHEKRS

| e e e e et e et e e —— et s e

DEPT. Q-7

BARRY ELECTRONICS
512 BROADWAY, NEW YORK, N. Y.
WALKER 5-7000 (Area Code 212)

10012

I3 knclosed is moneyv order or check and my order. Prices
FOB, NVC, Shipments over 20 Iha, will be shipped collect for
shlppmz charues. Less than 20 1bs. include sufficient postage.
Any overage wiil be refunded, I ragl‘lﬁ) tubes shipped via Rail-

way Express. Minimum order $8

14 Send information

|
1
I
i
]
} wet to change) Write for your copy.
|
|
|
1
]

i Send 10c for 72 page (Greensheet Catalog $18, (Prices sub-

eecsesscssccccccccccce BARRY ELECTRONICS ¢ccccccecoecesccscnssce
METERS

THIS

e The original IC electronic keyer
Squeeze or conventional

IS THE

opera-

Mmicro-ultimatic...

model K-1

tion

Linear speed control 10-60 WPM
Built-in monitor oscillator

Relay or transistor output option
One year warranty

e $85 Amateur Net

e Send for descriptive folder

=] PICKERING RADIO COMPANY
Emmm Post Office Box 29
e Portsmouth Rhode island 02871
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“CHOICE OF THE DX KINGS"

4
the CUBE X

4]

% / \
FIBERGLASS
QUAD KIS
2 ELEMENT—3 BAND KIT }PECIAL

CONTENTS ONLY

o 8 Fiberglass Arms—skyblue color
$59.95

2 End Spiders (1 pc. castings)
¢ 1 Boom/Mast Coupier—h.d.

aluminum
® 16 Wraplock Spreader Arm Clamps 44 $3.50 for PPD
® 1 CUBEX QUAD Instruction Manual Frt. Cont. U.S.

2-3-4 or more element Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

.0. Box 732, Altadena, California 91001
Phone: (213) 798-8106

Everything in equip-

ment and accessories *
for HAMS and CBers
at World Radio Lab's
Amazing fow prices!

Great Amateur
“Package” combina-
tions picked by
WRL's experts.

Anything in the
hook on easy
credit terms!

ERCL ity

WIRD

i

- -
= WORLD RADIO LABORATORIES =
M 3415 West Broadway =
B Council Biuffs, lowa 51501 Q8T-a31 -
u

Gentlemen: -

= Please rush me your Free 1968 Catalog. B
= Name =
= Address =
B (City. State Zip 5

48

-t

YOU CAN'T SAY “QUAD” BETTER THAN “CUBEX”

are many of them that work well. An inexpeusive
amplifier can be built by following the basic de-
sign described. It is worthwhile to cousider a
husky ‘TV-set power transformer and bridge-
rectifier setup for building alow-cost'powersupply.
Tt should be possible to get 700 or 800 volts d.c.
If a good stiff power supply is wanted, the outpit
capucitance of the filter should be on the order of
100 pf. Using an old TV transformer and this
amount of capacitance can provide a powersupply
with acceptable regulation for an s.s.b. amplifier
of 600 to 800 watts d.c. input. fasT—]

Digital Logic Devices
(Continued from page 21)

stage. Some flip-tlops are so constructed that
they become automatic counters if the S and ¢
inputs are ignored entirely. The user must rely
heavily on the published data to settle all of the
“perhaps” and “sometimes’ which have ap-
peared in this article.

Of course, there is a lot more to this game
than has been covered here. The author hopes
that gathering all these loose ends into one
article will serve as a guide and reference to those
creative homebrew brethren among us who
otherwise might be confused by all these new
words in our old ham radio world. [@sF=]

How’s DX?

{Continued from page 98)

WovOozZ.,._._. . W4GTS mentions W6KNH's skeds with
HV38J, 21,290-kHz. s.s.b, at 1600 GMT ._.._ .. Conti-
nental comment courtesy club newshawks: SAM5PW vaca-
tioned in June as Y U7LAE with an FT-100 and dipole. . . .
CTIQFP was an Oporto Engineering College special in
April and May. . . . WB6FCE dropped into HV38J for
600 guest QSO0s, visiting jovially with 11s HOJ MGM OVL
WX and others. W6VPV, he says, has the big California
signal in Italy. HBBAG, sole Liechtenstein ham resident,
appears on 21,266 kiz. around 2030 GMT. . . . PAGVDYV,
a VERON DXpress statl member for eleven years, leaves
Holland for three years in Curacao and vieinity,
SIA — ZC1AK's Mick gives us the Cyprus picture via
W4AJJ: “This RAL club station’s three operators
work mostly 8.8.b. on 10, 15 und 20 meters. Among other
actives, ZCIRB works Stateside regularly on 20 phone, and
ig very keen for 40, 80 and 160 ZC4GM likes 20 sideband
or cov. with a KW-2000, ZOATK oceasionally operates
e.w. but ZC4MC, another elub station, is fairly inaetive,
We at ZCIAK have our own personal gear but we've tapped
RAF resources for a KW-2000, KW-600 linear (100
watts p.e.p.), 10-ft.-high TA-33 jr., ground-plane and %0-
ft.-high multiband dipole.”” Mick, John and Mike are
with RAF's mountain resene team stationed at Akrotiri.
4C4AK signed ZCARAF in April-May Royal Air Foree
GOth Anniversary doings . — . . . - K3UZZ writes from Thai-
Jand that he's about to join HS3s DR and TM on 20 as
HS3%Z. “We can be beard around 14,170 ke. between
1500 and 2400 GAIP.” WEHDO tells ARRL's WIDF, (ot
on 20s.8.h. as HSIBD the other night and quickly ran into
PRSYIM.” At this writing 1IS stations still are incom-
municado for W/XKs due to ITU/FCC Banstatus ... _.
KRBNR discloses, “On November 2-3, 1968, Okinawa
Amateur Radio Club will sponsor a KR6 Contest to zive
the world an excellent opportunity to work Qkinawa on
c.w. and phone from 10 through 80 meters.” We'll supply
specifies in a later *Wow’s” ...._ .. Participation par-
ticulars will also be forthcoming for the Fifth VU/487 DX
Contest due September Tth-8th (e.w.) and I14th-15th
(phone) . ..... _ “Reyhan, TAIRT, is the first YL oper-
atorin Turkey,” reveals KEEPT, “An HIW-32 is on the way
to her. She's 20 and quite attractive,” (Quick, Jeeves, the
Istanbul bearingl) . _._. ~ K6UMW finds sideband con-
test ace JA2CWX preparing a move to Seattle after com-
pleting engineering studies in Japan . ... - Orientations
via the clubs press: CR9AH stays in Hong Kong hut
OROAK may be workable. . . . 9K2BJ favors 15 phone
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« 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 fo Amateur Radio.”

$2.00
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ANTENNA STUFF

In 100 foot rolls only

450 ohm open wire. Per 100 feet ............ $4.62
300 ohm open wire. Per 100 feet .......... .. 429
In 100 ft. interconnected coils
18 Copperweld. Per 100 feet .......ccuuvunn. $ 1.09
14 Copperweld. Per 100 feet ........cc0vuuuns 274
12 Copperweld. Per 100 feet ........c0veenn. 3.79
14 Copper-Solid. Per 100 feet ............ vie. 3.95
12 Copper-Solid. Per 100 feet .......vvunvsues 5.26
Times T4-50 L. Loss 8U. Per foot ..... PN £
Times T5-50 L/Loss 58U. Per foot ..... . .10
Glass Line-guy wire. Per 100 feet .... 3.52
Hy-Gain Balun, Bach ........ [ evees 1495
W2AU Balun. Each .... everaeeseses, 12,95
Blitz Bugs. Each ........ T X

(Canadian Amateurs Send U.S. Funds Only)
F.o.b. Hartford
Include Postage

See CORKY, W1KXM, or
WARD, W1WRQ

At
HATRY oF HARTFORD

100 High Street

Tel: 203-527-1881 L Hartford, Conn. 06103
Connecticut’'s Oldest Ham Store

eAttractive black and gold ARRL em-

bers from Headquarters. They measure
{ approximately 4 by 2 inches, will adhere
{ toalmost any surface, metal, glass, wood,
plastic, and come complete with direc-
tions for applying. Use them to dress up
your car, station equipment and shack.
They’re supplied at 10 cents each — no

stamps, please — {0 cover costs.

AMERICAN RADIO RELAY LEAGUE

Newington, Conneclicut 06111

XXX

blem decals are available to League mem- E
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with his T4-X, R4-B and 14-AVQ, . .. 9N1ls BG and
MM give ench other a chance for Nepal on 20 sideband.
« »» AP2AR expects varly arrival of 8.8.b. apparatus. . . .
XWBAX anticipates a three-vear Laos DX career. . . .
The lust of the once legion V89s is VS9MB, an RAF Mal-
dives effort on 15- and 20-meter code and voice around
1030and 1630 GMT. . . . JALIHRU was behind JY1HRU's
mike and key in April. . ., KA2s DO and LS are now pres
and veep of the Far Kast Auxiliary Radio League. New or
renewed FEARL memberships are claimed by KAs 2G:W
(WBASLF), 2HD (W3WZN), 200M (K6ABX), 2RM
(K7VCX) and 9AA (WAIDSN).
A.FRICA——G(.)IGB keeps Somalia available on 14,230
“X or 21,370 ke., according to QSL bLelper W1YRC
e—e—»— WAGTS hears W4k Pl scheduling 9UU5GB almost
daily on 21,273 ke. at 1730 GMT, the latter with carrier
[ ZEIWPC, statfed by ZE1s CL JE and others,
operated from the site of the 15th World Ploughing Contest
near Salisbury in April-May. If you @SOd this one and five
other ZEs between 040 GMT, April 26th, and 2400,
June 30th, you ought to eheck with WPC Award, P.O.
Box 2377, Salisbury, for spees on & dandy diploma . ... ...
In a similar activity, CR7FLM hailed from the Agrieultural,
Commercialand Industrial k'air of Mozambiquein Lourenco
Margues under LREM sponsorship . _. _. _ Afriea tidbits
via aforementioned clubs literature: ZD7s DI on ten
sideband, GS on 15 and 20 c.w., und KH on 20 ss.b.
still offer $t. Helena. . . . Libyan DX dichards are 5As
3TP, 14,050-kHz. ¢.w. at 2200 GMT, and 4T7Z on 20 voice.
o oo YUXBMW goes back to Belgium this month, logs and
all. . ., ZD8% (W6BILY) helps clear paths for YUSSK's
QRP and dipole around 21,260 ke. st 1930 GMT or so.
( CEANIA —‘Iid of KH6EDY is due for rotation back
to the States in June or July,” notes W6E YD, “As yet
no ham operator has bueen ordered to replace him at the
Kure istand USCG loran station, Ed's HW-32 keeps him on
=0 meters where gperation is devoted to tratfic handling
and as much D Xing as he can squeeze into off-duty hours.”
o — o+ . PKBYIM enjoys 20-meter voice work with a home-
made 20-watt 6146 rig rockbound on 14,152 kHz. and an oid
BC-312 receiver at Bogor, western Java . _...._ “I'll be
KA21J again this summer,” reports KH61J, “then hopefully
a _VR2 for a while before guing to Harvard in the fall as
KH6IJ/1 or KIPND.” ... . — WIYRC writes, *“VK9KS
of New Guinea, active at 0700-1300 GMT on 15 and 20
meters as time and conditions permit, will make business
trips to the Solomonsg in the mear future. Depending on
circumstances he will try to operate from VRd-land.”
o= = “Have an $B-101 on the air from my Volkswagen,”
says WLAMP/KHS, foiling Navy restriction on gear in
quarters at his post. **I also operate club station KH6UL
on week ends.” Don formerly signed KL7 L e
WOEAY helps W7FFEF/mm (ex-4DSBB), making Pacific
runs aboard Canade Bear, accumulate electronics goodies
for the KGUNAS gang ._._._ Dust off your western
rhombies for the VK/ZL/Oceania DX Test due on the first
two week ends of October, lads, details coming.

"YEREABOUTS — Aw shuckins, two new “‘countries”
didn’t quite make it, judging from a Washington Star
clipping considerately forwarded by W9SZR/4. Abalonsa
and Taluga were land-fill nations due to appear on Cortes
bank, & navigational hazard 110 miles off San Diego, unti}
promoters were foiled, at least temporarily, by legal ob-
jections filed by Uncle Sam . . «— VP2GAK of Grenada
Amateur Radio Club seeks ways and means to increase
single-sideband activity down his way. Gear is searce be-
eause of import obstacles . _ . .. _ “I don't work 'em all but
I sure give 'etu u try,” declares giant-killer W2ICO, collect-
ing plenty of juicies with 35 watts and an indoor wire on
15 and 20 cow. oo o - *“There’s so much DX waiting to
be worked on General bands I find no time to write Jeeves
about, it,” enthuses ex-WNI1ION with 66 e.w. countries in
his first six days as WAIION, WAIHVL is another recent
Novice grad who closed his WN log after 38/32 countries
worked/contirmed, WAC, WAS and 4 thousand gratifying
Q80s. ... — WAIFHU says WIERV/mm, lately working
40 e.w. from the mouth of the Amazon, returns from a year-
long voyage to India ._._.. On the 13th-14th of this
month you'll find portable Sevens vigorously pushing
Wyoming QS0s near 14,020, 14,240, 21,040, 1,280, 28,040
and 28,580 ke. thanks to Utah DX Association and K7ZTA
v OM7RA, FLBRA, KASRA, OH5RA, VK2RA
and 9Y+RA coniirmed a hard-won “RA-WAC" for W2RA
v memeoe WB20ZW reluys OX3FS's four-watt offer to
schedule Yanks interested in real QRP fun on 20 e.w.
..... — W1iUF, one of hamdom’s most expert YL DX
practitioners, enjoys revived long-haul interest with a new
beatn and tower down Florida way . . _. — Frustrated this
spring by transportation impossibilities, XE2YP & Co.
hope fur productive Revilla Uigedos developments hy
October . _._. — KAJLD (ex-606BW) keeps in touch
from Rat isle’'s KL7GFN elub station .._._. - WABGYR
departs OX5AQ and XPIAA this month . .. ... Cheek
with Mexico’s LMRE for data on faney sheepskins awarded
{or sutlicient contacts with XE and 4A brethren this year
after March 2Ist ...._._ W6s DOD and KG, Yasme
Foundation’s dynamic DX duo, expect to fire up from new
East Bay quarters this month, qs;-‘m;:‘




AN INTERFACE BETWEEN TELEGRAPH CIRCUITS

REQUIRING BUFFER STORAGE OR SPEED CHANGE

The Model 1300 Electronic Storage Unit provides buffer storage of standard
5, 6, 7, or 8 level telegraph information. it is ideally suited to function as

an “on-line"”

interface between telegraph circuits operating at different

speeds or to store routine messages necessitated by busy circuits or high
priority traffic. The unit is intended to directly replace conventional electro-
mechanical punched paper tape equipment now used for similar purposes.

Basic storage capacity . .

. 14,400 bits (2,400 5-level characters).

Input is standard Serial 5, 6, 7, or 8 level teleprinter code, 60-200 wpm.
Output is standard Serial 5, 6, 7, or 8 level teleprinter code, 60-200 wpm.

Solid-state digital design occupying 314"

of standard 19" relay rack.

Model 1300 Electrumc Stnrage Unit /7 $2400 00 FOB / Frederick, Md. / 90 days dehvery

FREDERICK 'ELECTRONICS CoORPORATION

HAYWARD ROAD, FREDERICK, MD. 21701
PHONE: 301-662-5901

RADIO TELETYPE EQUIPMENT

Teletype Models 33, 32, 29, 28 ASR. 28 KSR, 28
LPR, 28 LARP, 28 1.XD, 28 1LBXDI, 14, 15, 19, Page
Prlnters. Perforators, Reperforators, Trans-Dist.
polar relays. tape winders, cabinets. Collins Re-
ceivers, 51J-3, G51J-%, R-388, R-390A, R-220.
SP600J X, Frequency Shift Converters. D.C. Power
Supplies. ALLTRONICS-HOWARD CO.
Box 19, Boston, Mass. 02101 Tel: 617-712-0018

ENGINEERING
AMATEUR STATION and EQUIPMENT

Design, Development, Construction

for INDIVIDUALS and MANUFACTURERS

Cari N. Brooks, P.E.
Consulting Engineer

P.0. Box 4367B inglewood, Calif. 90309

- M & M’s Electronic Keyer
the “DAH-DITTER®"

MODEL EK-1A

ONLY  $34.95

AIll solld state with space age integrated circuits ®
Fully self-completing on both Dah and Dit ®
Fixed 3/1 Dah/Dit ratio for perfect code @ Built-
in AC power supply @ Fully isolated reed relay
output @ Built-in side tone oscillator and speakere®
Speed range 5 to 40 WPM.

Send your order direct fo:

M & M ELECTRONICS
6835 Sunnybrook, N.E., Atlanta, Georgia 30328

Assembled
and Tested

CAMP ALBERT BUTLER INVITES
NOVICES & TECHNICIANS OF ALL AGES
TO TRY FOR YOUR
GENERAL CLASS TICKET
THIS SUMMER! 9TH SEASON!

Also, courses for Advanced and Extra Class Licenses

his Co-kid Amateur Radio ("amp YMCA owned and operated, is
designed for iust 60 campers, There i8 no age limit but a Novice
ot Technician license is desired  Uime will be divided between radio
classes and the usual camp activities snch as swimming, archery,
riftery, golf privileges, etc,
grutire Staff consists of Heensed hams who have been instructors in
filectrical Engineering in some of our finest colleges and uni-
versities.

(‘amp openg on August 3rd and closes August i7th.

Tuition of $175 includes usual camp expenses — note-~
books, textbooks. Health and Accident insurance.

e e i o S S Sy o ——— ] T ——— o ——

| C. L. Peters, K4DNJ 97-‘
l General Secreiars I
Silvin Roth Y.M.C.A
| Eikin, North Carofina 28621 |
' Please send me the Rooklet and Application Blank for the I
Camp Albert Butler Radio Session,
NAME . . i0sertrrasssssssrsonrsessssasnseosssssosasnnes '
CALL s ietnesnuiereesoressosssersnarssncssssessnasvnnee I
| ADDRESS . vttt eeeanesseraaniisesaananereramearanas |
jormy. STATE........ ZIP........ |




Grand Central Radio,
New York midtown headquarters
for famous Hall_lcrafters.

New! SRZBO Cyclone Transceiver
$799. PS-500 Power Supply $119.

Now a 5-band amateur fixed/mobile transceiver
from Hallicrafters with professional engineering.
Exclusive built-in CW filter. Ultra-smooth tuning
drive with true 1 KHz readout. Amplified auto-
matic level control. 400 watts (PEP). Buy it at
Grand Central Radio.

All Hallicrafters in stock for immediate delivery.

Complete Audio Demonstration Department.

Write or see us for the best deal.
You know you can depend on us.

W (rand Central Radio

NN 124 East 44th Street. MU 2-3869,
/ \ One door east of Lexington Ave.

CALL-IDENT
TYMETER

10-MINUTE STATION
CALL REMINDER

10-minute repeating timer buzzes warning to sign your call
letters. Walnut or ebony plastic case. H4/, W734"”, D4",

Wit. 3 Ibs. 110V, 60 cy. 1 year quarantee.

At Your Dealer, or WRITE TO
TYMETYER ELECTRONICS

PENNWOOD NUMECHRON CO.

7249 FRANKSTOWN AVE,, PITTSBURGH 8, PA.

HAM’S §
CARIBBEAN RETREAT!
Go foreign Antigua, W.L

Hotel Beachcomber
73, Bill Wyer, VP2AZ/Ex-VE3BP,
G2ZB-DXCC

Box 10, Antigua, W.I.
Caribbean DXpedition Headquuariers

ALL- BAND ANTENNA CONNECTOR

HYE-QUE t molded connector has
eyelets for securing antenna elements,
heavy copper leads, coax PL259 con-
nector for feedline, and tie-point for
antenna support. Drip-cap protects
eonnector. Reinforced. At your deal-
er's, or $2.95 postpd. Companion in-
sulators, 2 for 99¢ ppd. Instructions
included.

BUDWIG MFG. CO., p.0. Box 974, Ramona, Calif. 92065

ENJOY EASY, RESTFUL KEYING

wihk W IBROPLE X

lending becomes fun instead of
work with the SEMI-AUTQ-
MATIC Vibroplex, It actually
does all the arm-tiring nerve
wrecking work for vou. Ad-
justable to any desired
speed. Standard models have
polished ( hromium top parts
and gray base. Del.uxe mod-
els also include Chromium
Base and red finger and
thumb pieces. Five models 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.
\Vmghs 234 lbs., with a base
35 b %" Has Vibroplex's
finely pobshed parts, red
knob and finger, and thumb
ieces. Standard model $20.95; De-
{uxc model includes € hromxum
Plated Base at only $27.50
drdertoday at yosiy dealers or direcs

THE VIBROPLEX CO., INC.

833 Broadway HNew York, N. Y, 10003

FREE
Folder

. IN THE DOG HOUSE?"”

MOVE IN

WITH DESIGN INDUSTRIES
WIFE-APPROVED
COMMUNICATIONS DESK

$145.00

. 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 Qur Special Wife Pacification Kit
{Descriptive Brochure)

DESIGN INDUSTRIES, INC.

P.0. Box 19406 Dept. T
(214)-528-0150 Dallas, Texas 75219
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DEMAND THE TOP SIGNAL ON THE BAND

ONLY USE A W2AU BALUN

$12.95

AMAT. NET  WITH BUILT-IN SEALED TYPE LIGHTNING ARRESTER  AmAT. NET

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—

! Our exclusive sealed type
; lightning arrester helps pre-
vent lightning damage to your
valuable equipment, balun
and coax. Don't wait until
lightning strikes. Protect your
investment now. DON'T BE
MISLED! Our one style balun
is adaptable to all antennas,
Yagis, quads, inverted Vees
and muiti-bands.

Backed by 50 years of electronic knowhow
Baluns “that don’t break down’ when instructions are
adhered to.

Available ot all leading dealers. If not, order direct.
IT'S WHATY'S INSIDE THAT COUNTS

UNADILLA RADIATION PRODUCTS, wmirs. of Baluns & Quads, Unadilla, New York 13849

HANDLES FULL LEGAL POWER A 4 PURPOSE BALUN

W2AU BALUN LETS ENTIRE
ANTENNA RADIATE!

STOP WASTING YOUR SIGNAL!

ANTENNA PRTTERN

iy REMEMBER, YOUR ANTENNA
=N 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 Yees

4. Broad banded—2.8 to 40 MC.
Takes legal power limit, Twe
models;

1:1-50 ohm coax to 50 ohm-
balanced antenna;

WY BALIN 4:1.75 ohm coax to 300 ochm-

” ) balanced antenna or folded
dipole.

A Must for inverted Vees,

doublets, multi-band anten-

na quads, Yagis ete,

$ FOR\*} HELPS TVI PROBLEMS
YOUR BEST IMPROVES F/B RATIO

BALUN BUY  BY REDUCING LINE PICKUP

Radio Amateurs
Reference Library
of Maps and Atlas

WORLD PREFIX MAF- Full color, 40" x 28", shows
pretixes on each country . . . DX zones, time zones,
cities, cross referenced tables ... ... . . postpaid $1.00

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30" x 25", listing Great Circie bearings in de-
grees for six major U.S. cities; Boston, Washington,
D.C., Miami, Seattle, San Francisco & Los Angeles.
.................................. postpaid $1.00

RADIO AMATEURS MAP OF NORTH AMERICA! Full
color, 30” x 25" — includes Central Amenica and the
Caribbean to the equator, showing call areas, zone
boundaries, prefixes and time zones, FCC frequency
chart, plus informative information on each of the 50
United States and'ather Countries. .. .postpaid $1.00

WORLD ATLAS — Only atlas compiled for radio ama.
teurs. Packed with world-wide information — includes
.11 maps, in 4 colors with zone boundaries and coun-
try prefixes on each map. Also includes a polar pro-
jection map of the world plus a map of the Antarctica
~ a complete set of maps aof the world. 20 pages,

size 84" X 12" ... postpaid $2.00
Compiete reference labrary of maps — set of 4 as listed
above ... .........iieiiaiiiiiaaa., postpaid $3.00

See your favorite dealer or order direct.

m,ggop namfz AMATEUR "b oo ‘( e

Dept A, 4844 W, Fullerton Ave,
. . Ohicago, Hl. 60639,

HAMS! MAKE $100 to $500 a month EXTRA

in spare time
with the

LAMPKIN
" 105-B
Frequency

Meter
only $295

Measures CB and Business Radio and Marine
and Aviation — and others!

Don’t be caught short with a channel missing!
Always be ready for a new customer . . . a
channel frequency change . . . or bund re-
assignment by the F.C.C.

Guaranteed Accuracy 0.001%.

For FREE booklet “How tfo Make Money in
Mobile-Radio Maintenance.™

MAIL COUPON TODAY!

——_—_————_—.—--——.-——-—.—.-————-1

) NAME
ADDRESS

citY STATE zip

LAMPKIN LABORATORIES, INC.

Mfg. Div., Bradenton, Fla. 33505
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Cat. No. 522-509
(406-470 Mc)*
100 db Isolation for 2 Mc
or Greater Separation —

0.8 db LOSS 3.0 db LOSS

0 F .
xact frequencies
—) \/\ must be specified
-20 S e T LT T L LT EEL LR hb bbbl “-
'\ /\ I This new custom-engineered CPC Duplexer
.40 consists of six cavities — one band-pass and
\ ‘ one reject cavity on the transmitter side, and
w two band-pass and two reject cavities on
~60 = the receiver side. Aperture coupling is used
% & throughout, eliminating many cables and con-
o nectors ordinarily required for multi-cavity
-8 duplexers. It is designed to fita standard 19”
= 0 JSIXERRT rack, and is shipped pre-tuned to specified
~100 21 frequencies. Write for Catalog 667.
é s '3 ’
-120 -
450 A53 46A 46 458 460
> FREQE’JENCY IN MC pivision DE] PS DODGE E‘éi%?éﬂ‘n% :nonucn
Graph shows response curves Mariboro, New Jersey 07746-— Telephone : (201) 462-1880 -y
when tuned for 2 Mc spacing Los Angeles, California 90065 — Telephone : (213) 245-1143

focus
wn
cramrumeabons

technalagy ..»

I roducing
2 [IBU oty

for amateurs

waes ifferent ™

One year for $5.00...o0r

Get one year FREE
3 years only $10.00

his month

7 g iinted poser
e

 remorety toned
(. merer oeart

+ hametirew § hund S5B excier

Write to

Ham Radio Magazine
Greenville, New Hampshire
03048

Lottt de121
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QUADS SKYLANE QUADS

6 meter 10 meter 11 meter 10 - 15 - 20 meters tri-banders
up to 8 elements up to 6 elements up to 6 elements of 2, 3, or 4 elements
from $23.95 from $39.95 from $39.95 from $39.95
Quad Kits — or complete quads Y°(‘,’: §hg§§_,;r?égg]e
Aluminum Centerplate Aluminum Casting Fiberglass Spreaders Bamboo Spreaders
107 x 107 x 3716/ 2-piece 127 71 long 12! 77 long

for any boom from

1%7 butt- 147 tip 1347 butt- 147 tip
Y each

$7.00 each $2.25

Extra Special Offer to the purchaser of
any E-Z Way Tower and any Quad, we
offer 5% off the amateur net price and
ship prepaid to your door in any of the
48 states.

Reflector Coils
Florida Authorized Distributor for E-Z WAY TOWERS

SKYLANE PRODU CTS . Amatenr Antenna Kits

406 BON AIR AVENUE, TEMPLE TERRACE, FLA. 33617 « PHONE 813-988-4213

IMPORTANT ANNOUNCEMENT

ALL VANGUARD CONVERTERS NOW USE
R C A DUAL GATE MOSFETS
FOR BOTH THE RF AND MIXER STAGES

prices start at $26.95

The performance and features of our new converters are so spectacular that they
can only be fully described in our new illustrated catalog which is available FREE.
Send for it today and see our entire line of converters, pre-amps and other com-
munications equipment.

VANGUARD now makes the best converters. Buy one and be convinced.

VANGUARD LABS =.ina
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Now...
Tune your Antenna
for Optimum
Performance

with this new antenna
noise bridge from
omega-t ...only *$24.95!

Test antenna system for both resonant frequency and operating impedance.

Replaces VSWR bridges or other antenna test equipment.
Tests beams — whips —- dipoles —— quads or complete antenna tuner systems.
For use over entire range — 1 to 100 MHz.

*Freight included in U.S.A. Complete applications data and operating instructions
included. If no distributor near you, order direct.
Dealership inquiries invited. For descriptive literature,
write:

omega-t systems incorpomted

516 w belt line road - richardson, texas 75080 « (214) ad 5-5286

WHERE
IN THE

WORLD?

Find out at a glance from
this 30 x 40 inch, eight
color map. Printed on
heavy map paper by Rand-
McNally, the ARRL world
Map is easily read from
your operating position.
Country prefixes are on
each country and listed i
in a marginal index. Con- T e
tinental boundaries and

time zones are plainly $2.00
marked. You can easily postpaid anywbhere in the world
see just where the DX ®

station is located.

The American Radio Relay League
NEWINGTON, CONN. 06111
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~‘Beamed-Power” ANTENNAS, “BALUNS”
I. V. KITS and ROTATOR SYSTEMS!

Most Technically-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and "Balun” Fed for “Balanced-Pattern” to assure
“TOP-MAN-ON-THE-FREQUENCY'" Results

Enjoy World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, describing professionally
engineered communication antenna  syvstems,
rotator-selsyn-indicator-systems, “Baluns”, L.V,
Kits. Towers, “Mono-Pole”, “Big-Berthas”, ac-
cessories, ete. ete,

Communication

Engineering
re x Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

— with a MATERIAL DIFFERENCE!

SYSTEMS
Use, is one of the most dependable SINCE 1921
testimonials of endorsement, ang Telrex

products are in use in 139 Lands

EXCELLENT SELECTION—AT EXTREMELY SURPLUS EQUIPMENT WANTED TO BUY BY
LOW PRICES—i3 HOUR DELIVERY e THE FASTEST GUN IN THE EAST
.. No horsing around, we pay fasl ., ., . in 24

houss . . . and we pay more. We'll swap or

trade new equipment too . . . We quote fast

too. We also pay for shipping, insurance, etg,

You call fast, now, collect, for fast quote.
SPACE ELECTRONICS

div. of MILITARY ELECTRONICS CORP.

4178 Park Avenue, Bronx, New York 10457, (212) CY 9-0300

Thousands of frequencies in stock. Types in-

ciude HC6/U, HC18/U, FT-241, FT-243, v P

FT-171, etc. (22
SEND 10¢ for ca‘alog with oscillator ¢ir- . .

cuits. Refunded on first order. fil 9 | =

CRYSTM.S :, 2400C Crystal Drive, Ft. Myers, Fla. 33301
i

You BerT!

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 ......covviiinennennennasnsssenssCallioooiiin,,

1S 1 =<

Zip......

(Please see the other side of this page for a list of available League publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
Q§-768




i
FOLUNME
CHUPRESIOR

The AutoLevel is the first major breakthrough in
volume processing in years. This unique device
regulates the input signal to provide I4 db of com=
pression. [t is ideally suited to $SB and AM and
may be used with ALC systems. A built-in bypass
switch allows you to feed the microphone straight

THE CLEANEST TALK AROUND

Dealerships available in some areas
\-—-—————RAYTRACK CO. ¢ 2111 SPRINGHILL DRIVE ¢ COLUMBUS, OHIO 43221_—_._)

through. Provision is also made for push~to-talk
vperation. The AutoLevel is not a colipper com=-
pressor = all regulation is accomplished with a
fast=acting photosensitive resistor that electron-
ically regulates the input with a minimum of dis~
tortion, If you would like to increase your average
output and still maintain a clean signal, the Auto=
Level is the volume compressor for you ¢ » «

Features:

14 db of compression (minimum)

il5-volt ac power supply

Input bypass switeh

All silicon transistors

(1-10 fiberglass printed eirenit board

Simple installation (installs in microphone lead).

SMEeeT ME in ST. LOUIE” S,

at
HAM RADIO CENTER
8342 Olive Bivd. St. Louis, Mo, 63132
Amateur Radio Equipment

Sales & Service
{314)-993-6079 Bill, WOQDF

THE “MINI-BALUN”

Small — light — efficient — weather proofed —
have your antenna radiate, not your feed line
- use for dipoles, doublets, vagis, inverted
V' oete, —~ has ferrite core. Coax fitting —
takes full legal power. 1 to | impedance ratio
3 to 30 mes. Now with built-in lightning ar-
rester. NET PPD in U.5.A.—59.00

BILADA MFG. CO.

P.0. Box 263 Manasquan, N.J. 08736

EASY TO LEARN CODE|

1t is easy and pleasant to learn or increase
apeed the modern way — with an Instructo-
graph Code Teacher, Hxcellent for the
beginner or advanced student., A quick,
practical and dcpenrhbk- method. Available
tapes from beginner's alphabet to typical
messages o all subjects. Speed range 5 to 10
WP Alwavs rewiv. No QRM, Beats §
having fsomenne send to von, -

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher liter-
ally takes the place of an operator-instructor
and enables anyone to learn and master code ;
without further assistance, fhousands of suc.

cessful operators have ‘acquired the code™ with the Instructograph
System. Write today for full particulars and convenient rental plans

INSTRUCTOGRAPH COMPANY

5071-(Q) BROADWAY, CHICAGO, ILL. 60640
4700-Q. Crenshaw Blvd., LosjAngeles, Calif. 90043

7would like the following League publications shipped to me postpaid. | am

enclosing payment of $
Ship to this address:

. (These prices apply only to the USA.)

STREET

D I I R R R R I T

L0 I R -1 - N 1 =R |- S

ARRL HANDBOOK $4.00
The standard comprehensive manual of ama-
teur radiocommunication

UNDERSTANDING AMATEUR RADIO $2.00
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.
LICENSE MANUAL 50¢
Complete text of amateur regs, pius Q&A for
amateur exams

D HOGW TO BECOME A RADIO AMATEUR  51.00
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.s5.b. articles from QST $2.50

THE MOBILE MANUAL $2.50
The best mobile articles from QST

HINTS AND KINKS $1.00
300 practical ideas for your hamshack

OPERATING MANUAL 31.00
The techniques of operating your amateur
station—DXing, ragchewing, fraffic, emer-
gencies, etc,

(Please see the other side of this page for an application for membership in ARRL and 12 issues of QST)

THE AMERICAN RADIO RELAY LEAGUE,
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INC., NEWINGTON, CONN. 06111



YOUR TAPE RECORDER IS READY TO TEACH CODE!

i

\ the tape. Practice material at &“} study. No instruction; just prac- o) code groups. 1 hour at 20 WPM:

" B, 7, % WPM. Prepares you for tice. ¥, hr 11 WPM; 1 hr 14 WPM; %/ 1% hour each at 25 and 30 WPM.
Novice exam. Includes code groups I hr at 17 WPM. 'Includes coded For real QRQ, play this tape at
and punctuation. groups and straight text. twice speed!

[oX- 2w
O <
oxS That's right! Your tape recorder is ready to help your code study.
88 = The CODEMASTER tapes give you professional instruction via your own .
F tape machine. Now generated by digital computer, the CODEMASTER fiA
O] '—E tapes are unsurpassed for timing accuracy. Whether you're just start- (’ \)
5%5 g ing, going for your Amateur Extra, or somewhere in between, the '.:
& s CODEMASTER tapes are your best code-learning buy! Find your CODE-
Y § ;5 MASTER tape below!
R CM-1: For the beginner. A com- CM-1%5: An intermediate tape, es- CM-2: For Extra-Class license
'_ plete course of instruction is on pecially for Generat Class exam study. Mostly straight text; some

CODEMASTER tapes are 2-track monaural; available in two sizes: 7-inch reel (3% IPS) and 3%-inch reel (1% 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. tmmediate delivery. CODEMASTER tapes are made only by
Pickering Radio Company, P. O. Box 29, Portsmouth, R. [. 02871. Satisfacticn guaranteed. Dealers: inquire.

LRL-7O ANTENNA 70’ LONG, 80 & 40 M [ Power rating 2 Kw. P.EP. or over

4 3 !
PRICE OPERATES ON 2 BANDS AUTOMATICALLY 3. Center insulator with female coax connector to
$30.00 2 1. Loading coils for 80 & 40M doublet operation take P1..259 plug 2
in Cont, 2. Adjustable ends to set 80 meter resonance 4. Fittings on insulators to tie on rope
USA, ppd. SWR 1.5:1 or less at resonant frequencies Use RG-8/U feeder
LATTIN RADIO LABORATORIES . Box 44 L] Owenshoro, Kentucky 42301
STANDARD ‘ BE SMART—BUY AND
SIGNAL GENERATOR A S oertrobok AN
THAT FITS YOUR POCKETBOOK
MODEL SG-83B $295.00 Plan 1—Best terms—no finance charges—no trades!
50 Ke-54 Mc. 1% dial accuracy. 1 Plan 2—Best Cash Price—No Trades!
Mc. xtal. Calibrated output 0.6 to “‘Don't Delay—Write Today''
160,000 microvolts. Pure sine AM Drake-Hallicrafters-Hammarlund-Johnson
to 50%—no FM. All transistor. Bat- National-SBE-Swan, etc,
tery or AC powered. Write for com- WILLARD S. WILSON, INC.
plimentary copy of instruction book 405 Delaware Ave., Wilmington, Delaware 19801
with schematic. Est. 1920 Willard- -W3DQ Tel. 302-654.5344

Clemens Mfg. Co. 6308S. Berry Rd., St. Louis, Mo. 63122

LT Ty
on momnt

B RECHIVERS

« TRAKSMITEINS
« AT

» powIR suPRitts

. UMMERTIME is also mobile and portable

anticus Ak
- DMERGEROY AND.

rovan s . time. Why not take a rig along on your
A . £ CER vacation? The Mobile Manual contains ideas
' and information for both types of operation.
Compact mobile or portable equipment can be

more fun than the big rig at home. Get your-

self a copy of the latest Mobile Manual, 4th

$ 25 usA. Edition, and start making your plans for a sum-

mer of operating enjoyment.
$3.00 Elsewhere P g enjoy

The American Radio Relay League, Inc.
NEWINGTON, CONN. 06111
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Eleclionies

@7361 NORTH |AVE. RIVER FOREST, ILLINOIS 60305

(WEST SUBURBAN CHICAGO)

QUALITY MERCHANDISE — QUALITY SERVICE
SO WHY PAY MORE FOR THE BEST!

MERCHANDISE IN STOCK — PROMPT DELIVERY
NATIONALLY ADVERTISED BRANDS, THE LATEST MODELS

TRIGGER ELECTRONICS — Exclusive Ham
store — is as near as your phone or maile

ALL PHONES: (AREA 312) 771-8616

STORE HOURS
{CENTRAL TIME)

WEEKDAYS . . . 11:00 A.M. — 8:00 P.M,
SATURDAYS . . . 9:00 A.M.— 3:00 P.M,

WRITE TODAY! RiRRiIat

| TRIGGER Attn: W9IVJ

Q768 :

| 7361 North Avenue
I River Forest, lllinois Amount l
| RUSH THE FOLLOWING: Enclosed |
| i
| [C] send free catalog. i
{ NAME I
| ADDRESS I
ciTY STATE 1P 1

INSTANT SHIPMENT on all cash orders of new
equipment. TRIGGER ELECTRONICS has the
most complete inventory of amateur radio
equipment and accessories in stock, for your
convenience. Shipment is usually made the
same day your order is received!

@
$5.00 DOWN STARTS ANY BUDGET TIME PAY-
MENT! Order your goodies from this ad!

MIDWEST BANK CHARGE CA‘RDS HONORED.

]
TRIGGER ELECTRONICS is conveniently located
near the west city limits of Chicago on the main
streef 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.

LIKE-NEW BARGAIN SPECIALS FOR JULY

GPRAY MINT. szhs HQLIIDA VHE.,... §139
CLEGG 99ER..... HQ170A.0unisess 259
THOR SW/AC BC. 2!-9 HOL70A-VHE KINT 329
£C? POLYCOMM... 199 HO1B8AC mnr

. HR1U MINT.
GXEDA MINT,

HAGSE MENT., ..\ 29
REGENCY AR136. (33

19
HDU () MULT 14

L LIMITED uAunrv NEw nco KiTs
spectM ’ =
753 58! TRANSCEIVER $NH
L 751AC OR  7580C 440 prices subject
ﬂﬁ,“‘ 720 o WATT cw %70 te change

713 40 WATT CW  $40 #ithout motice
718 VFO W/AC SUPPLY $3%



HAM-ADS

(1) Advertising shall pertain to products and services
which_arte related to amatevr radio.

(2) No display of any character Wlll be accepted, nor
can any special typographical arrangement, such as ail
or part capital letters be used which would tend to make
one adyertisement 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 box num-
her without identifying signature cannot be accepted,

3) The Ham-Ad rate is 35¢ per word, except as noted
in Daragraph (6) below,

‘4) Remittance in full must accompany copy, since
Ham-Ads are not carried on our books, No cash or con-
tract discomnt or agency commission will be allowed.

() Closing date for Ham-Ads is the 20th of the sec-
ond month preceding publication date.

(6) A special rate of 10¢ 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 10¢ rate,
Address and signatures are charged for, cxcept there is
no charge for zipcode, which is essential you furmish.
An attempt to deal in apparatus in guantity for profit,
even if by an individual, is commercial and all adver-
tising so classified takes the 35¢ rate, Provisions of para-
graphs (1), (2) and (5). apply to all advertxsing in this
mlumn regardless of which rate_may ap

(7) Because ervor is more easily avoided, it is re-
qauested copy, signature and address be printed plainly
on one side of paper o ypewriiten copy preferred
but handwritten signature must accompany all  au-
thorized insertions. No checking-copies can be supplied.

(%) No advertiser may use more than 100 words in any
one advertisement, nor more than one ad in one jissue.

{9 Due to the tightness of production schedules, can-
cellation of a Ham-Ad already accepted cannot be
g%drduteed beyond the deadline noted in paragraph (5)
abov

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.
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QSL Cards?? America’s Finest!! Personalized made-to-order!
Samples 25¢. Deluxe 35¢. Religious 25¢, (Refunded)., Sakke: N
WSBDED, Box 318, Holland, Michigan 40403 oo Sakkers

OSLS “Brownie’” W3CJI, 3111 Lehish, ]
18103, Samples 106, Catalos 236 | “ehish, Allentown, Penna,
Eddie Scott, W3CSX,

QSLS staﬂg and call brings samples.
CFRITZ QSLs, samxigezs 25¢, Stamps (deductible). Box 1684,

Fairplay,
Scottsdale, Arizona 85

8;11684—5\2(1)\48. Samples 10¢, Malgo Press, Box 373, M.O., Toledo,
(')%?:{é’fs(gm(gfe's‘s Petty, W2HAZ, P.O, Box 5237, irenton, N.J,
é0¢Lg{xl]rSlgsf\/I t[yrcesﬁr;ples Harry R. Sims, 3227 Missouri Ave.,
geg lgtw lliorcrferdgntgat231"1‘36dé{fggcrxxeqéﬂ‘atzul({gg (sil‘l)lic}i 456(2)1?-

CREATIVE st ‘Cards. Personal attention, lmagmatxve new
designs. Send 25¢. “Receive catalos, samples, and 50¢ refund
coupon, Wilkins Printing, Box 787-1, Atascadero., Calif. 93422,
RUBBER Stamps $1.15 includes tax and postage, Clints’ Radio,
W2UDO, 32 Cumberland Ave., Verona. N.i. 67044, ace
QSLS, finest YLRL s. OMs samples 10¢. W2DJH Press, War«
regsburg, N, Y.

3. OSL (,ards rccogmzcd leader among raised designs. Com-
Dhments aplenty' Prized collector’s 1tcm Samples 25¢ (refund-
able), 3-D QSL Co., Monson, Mass, 01057,

QSLS, SWLS, WPE. Samples 15¢ in adv, Nicholas & Son Print-
ery, PO, Box 11184, Phoenix, Ariz. 85017.

QSLS, samples, 20¢, Fred Levden, WINZJ, 454 Proctor Ave.,
Revere, Massachusetts 02151

QSLS 300 for $4.35, samples 106, WOSKR. George Vesely, Rte.
#1, 100 Wilson Road, Ingleside, 111, 60041,

QSLS 3-color glossy 100, $4,50. Rutgers Vari-1yping Service.
Free samples. Thomas St,, Riegel Ridge, Milford, N.J. 08848,

QSLS-100 3-color glossy $3.00: silver globe on front, revort
Rgrmﬁg? back., Free samples, Rusprint, Box 7575, Kansas City,

()RIGINAL EZ- IN double holders dlsplay 20 cards each in plas-
tic. 3 for $1.00 o or $3.00 prepaid and guaranteed. Free
sample to Dealers or Clubs. Tepabeo, John, K4NMT, Box 198T,
Ciallatin. Tenn. 37066.

PICTURE OSIL. cards of vuur “shack. etc. from your photo-
graph., 500, $12,00, 1000 $15 . Also unusual non-picture de-
signs, Generous sample pac k Half pound of samples 50¢.
Raum’s, 4154 Fifth St,, Phl[adelphla 19140,

A.W.A, Historicat Radio Meet for old time amateur and com-
mercial operators, historians__and  collectors. Smithsonian,
Washington, D.C. Oct. 5th. Write W2QY for dctails.

“SAROC” Fourth Annual Fun Convention scheduled January
&12, 1969, in Hotel Sahara’s new Space Convention Center.
Las Vegas, Nevada, Advanced registration closes January 1,
1969, Ladies Program in_ Don The Beachcomber. Technical
seminars: FM. MARS, RTTY, QUWA, WCARS-7255. Regis-
tration $12,00 per nerson entitled “SAROC” participant to
special room rate $10,00 plus room tax per night single or
double occupancy, admntance to cocktail parties, technical
seminars, exhibit area, Hotel Sahara’s late show,
hreakfaet equal to any banquet dinner. ;

n. Brochure planned November mailing for details OSP
card with zip, Southern Nevada ARC, Box 73, Boulder
City, Nevada 89005.

LOUISVILLE Ham Kepvention, Execuytive Inn,  Saturday,
August 31, featuring fashions and wigs for the Jadies, Manu-
facturer and Dealer Exbibits, DXers delight, state of the art
forums, color ATV. semi-conductor sem'nar. Antennas, etc,
Flea Market, HB-CW contth Free coffce. $3.00/$2.50 ad-
vance to 648 South 4th, 4020

HAMFESTERS Radio Club. ( hicago, Nlinois, proudly an-
nounces its 34th Annual Mldwestarn Hamfest, Sunday, August
{{th, at Santa Fe Park, 9ist and Wolf Road near Chicago. The
Hamfest features manufacturer and distributor exhibits, swap-
pers row, awards and a variety of actwlties for all, Clowns and
games for the children, activities for the XYL while you enjoy
amateur, radio with friends and acquaintances. The Hamfest cli-
maxes “Illinois Amateur Radio Week August 3 thru 11th” by

proclamation of Governor Otto Kerrer, For information and
nckets write to Charles Borkowski, WA9TWA, 1851 W. 21st

.. Chicago, Hlinois 60608,

BREAKFA&I‘ Club Hamfest July 20 and 21, Palmyra, lIilinois.
grrof Workman. K9C11..

MOTOROLA used FM_communication equipment bought and
sold., W3BCQ, Ralph Hicks, 8138 No. Federal Hiway, Fort
Lauderdale, Florida,

PRE WORLD WAR | operators will find many of thejr old
buddies are members of the Old Old Timers Club, We welcome
all applicants whose first wlreless contact was more_than 40 vears
ago but give special consideration to those pre-World War |
Pioneers, including Charter Membership, Write to W5VA. Sec-
ptary of the Old Old Timers Club, P. O, Box 840, Corpus
Christi, Texas 78403,
WELCOME To Maritime Maobile service net 14317 Khz, daily
21307, Amateur Radio’s service to the Fleet. Vic Barry, RDC
uss Corry, DD817 FPO, N, Y., N.Y. 0950.
'IRADE ARRL 1968 Handbook for one of 10 old Handbooks
pot in W4AA historical library. Need govt. Amateur Callbooks
1922 through 1926, early wireless magazines and catalogs,
Wayne Nclson. Concord, N.C, 28025,
SELL swap and buy ancient radio set and parts magazines,
Laverty, 118 N. Wycomb. Landsdowne. Penna
ES Wanted. All types higher prices pald Write_or phnne
g4$<3,3(§gmmunlcations, 120 West 18th St.. N.Y., 11, N.Y. Teil

QSLS: 3-color glossy: 200, $6.99 pnstpaxd Samples, 10¢ Gates
Print, 317 11th Avenue, Juniata, Altoona, Penna, 16601,
‘JUALITY QSLS: Samples 25¢ (refundable). R. A

Box 43, Fairport. N.J. -
QSLS’s, Free samples, dttractwe designs. Fast return, W7IIZ
Press. Box 2387, Eugene, Ore, 97402
QSLS, Kromkote glossy 2 3 colors, attractive, distinctive,
-hffcrent Choice of colors 1(10 $3.00 up, Samples 15¢. Agt.n

r Call-D-Cals. K2VOB Press, 240 West Kinney St ., Newark,

New Jersey 07103,
OSLST WAGQAY Press, 15008 Orchid Ave., Poway, Calif. 92064,
SLS by KIEF, $2.00 for 100, Others at reasonable prices.
SaSnI'fgles 25¢ deductxble KIFF QSLS, Box 33. Melrose High-
lands, Mass. 03177.
RAISED, Lettermg GSLs. Ace Printing, 6801 Clark Ave., Cleve-
tand, Ghioc 4410

ST. ds. Fi neqt uality, Economical prices. Fast service. Free
g‘e)lmnlcc-:asr thtl‘e Prigt Shop, Drawer 9848, Austin, Texas 78757,
OS‘[Q 100, $1.25 and up. posmald Samples, dime. Holland,
Box 649, Duluth. Minnesota 55803,
F;cegsdmples' CBM Printers, 5161 N. Hopkins, Milwaukee,

"A. Larson Press,

Wis. 5.

RUBBER Stamps. Return mail delivery. postpaid, Basic price,
&1.00 first line, 30¢ each additional line. Request type stvle
chart Fulton Rubber Stamps, Route 216-A, Kulton, Maryland

RUBBER Stamps. Four lines with call letters. $1.50 postpaid.

Finest quality, fastest service. Shermam’s Stamps, Box 234,

Natrona Hts, Penna. 15065,

PATTERSON Printing wﬂl continue the QSL SWILs XYL

OMs cards service of the late Mr, Warren Rosgers, KOAAB.

All of Mr, Rogers distinctive and original designs available

mlus new ideas and stvies from time to time). Send dime for
sample a.ssmtment to John Patterson, 961 Arcade St., St. Paul.

an 55106,

28 S. Buz catalog, 10¢, Filmcrafters, Box 304, Martins Ferry,

2 I’T“ENTION New two-letter call amateurs and other hams:
Your call letters engraved on executive _desk stand. White lets
ters on mahogany plastic plate 134" x mounted on polished
acrylic base, $3.25, check or m.o. LLfor, WIDB. P.O. Box
164. Ridgefield, Conn, 06877.

BADGES. Engraved laminated plastlc 1” x 3”, Call and your first
name, dlSO or * XYL an p’". $1.25 each, prepaid, Club
badges d d. K6PBE, Box 1307. Alhambra. Calif. 21802

NAMEPLATES, Call Letters, wall pressure-sensitive, $2.00;
desk tvpe, $2.50. Kronenbers, 1492 High Ridge Road, Stam-
ford. Conn. 06903.

COMPLETE Station packasc: $X-117, HT-44, tubes. antennas,
test equipment, I.achary Botwinick, WB2QLU, 253-42 87th Dr.,
Bellerose, New York 11426.

WANTED: Military, commercial, surplus, airborne. ground,
transmitters, receivers. test-sets, especially Collins Airborne, Wé
pay cash. and freight, Ritco Etectronics, Box 156-Q567, Annan-
dale, Va, Phone: 703-560-5480 collect,

DUMMY Loads, 1 KW, all- band. $7 95, wired, $12.95. Ham
Kits, P. . Box 175, Cranford, N.J.

WANTED: 2 to 12 304TL tubes. Callanan WIAU, 625 West
Jackson Blvd., Chicago, 111, 60606



HT-44 and A.C. Supply $250.00; SX-117, $225.00; SR-42 and
VEOQ SHO 00. All like new. W4MVC, 10 Carien Ave., Asheville,
N.C, 28804,

MANUALS for surplus n.l:.utromcs Llst 15¢ S. Consaivo, 4905
Rnanne Drive, Washington, D,C. 20021,

AM'S Spanish-English manual $3 00 Ppd., Gabriel, K4BZY,
! 329 N.E. eith Ave., Fort Lauderdale, Florida 33304,
TUBES, test eguipment, transmitters or receivers, Any and all
tvpes bought for cash or trade on new or used ham gear, Air
€iround Electronics, 64 Grand Place, Kearny, New Jersey 7032,
1916 QSTS nceded for personal collection, Price secondary. Ted
Dames, W2KUW, 308 Hickory Street, Arlington. New Jersey
07032,
+OR Saje: SB-101 and SB- 200, Wanted, kits to wire. Heath pre-
torred. 12t% 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.

TWENTY-Meter antenna system. Vesto HPX 100 tower, Telrex
20M-546 beamn and A2675RIS rotor. $1800 F E 4

New " Mex, Write for details. Gary L, €rothen, WSOPL
WOOMH, 710 Arnold, Alamagordo, New Mexico 88310,

RANGER, 10/11 thru 160 meters, Excellent. $75.00, Anderson.
W(AFPV 639 North Wahsatch, C OlOl’ddD bprlngs. Colo, 80903,

era, CRV-60ABK mommr Instructmn manuals tor following
scapes, Tyvpe 241 Dumont. Hughes memo scope type 104, Jerry,
KORHK. (3312 Inverness Rd.. Hopkins, Minn, $5343,

SELL: Hallicratters SX-117. R-48 speaker: Johnson Navigator
transmitter: Heath HW-32, HP-23, PTT microphone: Hallicraft-
ers HA-T kever; Vibro-Key: Telex MRB-30 headset, new: Madel
15, p.9., table, sparc kevboard and type basket; Essco W2JAV
type T.U, All units are in Lxclnt condx with manuais. Best
vifer. Donald Porter, WB2QKD, 230 Merritt Dr,, Oradell, New
Jersey 07649,

NJO() V_ @ 3MfF brand new GE Pyronal oil capacitors, $3.00
Can mail, 3-1bs. each shlppmg weight., FOB P, Wan-
xklt. RD J‘l Unadilla, New York 13849.

JOYSTICK Variable irequency antenna systems solve space
problems, Available immediately. SWL Guide, 213-8 Gifford,
\vrdcusc‘ N,Y. 13202, }

CASH Paid tor vour unused Tubes and good Ham and Com-
mercial equipment. Send Jist to Barrv W2LNIL. Barry Elec-
grr;m)cjs. 512 Broadway, N.Y., N.Y, 10012, Tel: (212) WAlker
=700 o
GOOIMES. Cash for lclctvpewrners, ‘parts, List.
an 8872 H Lauaerdale,kla 333

Tyoetronics,

NTED: Tubes and all aircraft and ground radios. Units like
I7L, 51X 0181 or S. R388, R390. GRC. Any 51 series Collins
upit, Fest equipment, everything, URM ARM. GRM,_efc. Best
affer paid. 22 years of fair dealing, ‘fed Dames Co., 308 Hick~
uiy St., Arlington, New Jersey 07032,
HAM Discount House, Latest amateur cquipment, Factory
sealed cartons. Scend selt addressed stamped envelope for jowest
guotation on your needs. H D H Sales Co., 170 Lockwond Ave.,
Stamford, Conn, 06902,

INTERESTING Samplie copy free. Write: “The Ham Trader,”

Sycamare, Hlinois 60178.

WANTED: fFor personal collection: Learning the Radiotele-

szr‘mh Lnds:. Edition 4: How to Become a Ratio Amatcur. Edi-
The Radio Amateur’s License Manual, hdmon 2, 11,

1" \VICUT (8 Mohawk Dr., Unionville, Conn, 06083

RTTY rear for saje. List issued monthly, ¢ 88 or 44 Mhy toroids.

five for $1.50 postpaid. Elliott Buchanan & Assoc.. Inc. Buck,

W6aPV(C, 1057 Mandana Blvd., Oakland. (/allf 64610,

WE'RE Trying to complete our cullection of Callbooks at Head-

Quarters Anyone have extra copies of Government Callbooks

1922-1925 and Radio Amateur Callbooks 1928-1934? ARRL, 225

Main St., Newington, Conn. 06111,

‘TUBES, test equipment, transmitters or receivers,

Any and all
fvpes bought for cash or trade on new or used ham gear. Air
Ground Electronics, 64 Grand Place. Kearny. New Jersey 07032,

WANT}-_D Model #28 Teletype equipment. R-388. R-390A,
Cash or trade for new amateur cauipment. Altonics-Howard
Box 19. Boston, Mass, 02101,

SELL: QOST, Handbooks, old radio magazines. any quan-
tity. Buy old radio gear and Dubhcatlons Erv Rasmussen, 164
Lowell. Redwood City. Calif, 9406

NOVICE Crystals: 40-15M. $l 33 §UM, $1.83, Free list. Nat
Stinnette, Umatilla, Fla. 32784

TOROIDS, %8 mh uncase d,
WAGEKN, Box 34, Dixon, Calif.

WANTED: Military and commercial labOratory test equipment,
Electronicratt, Box 13, Binghamton, N.Y. 139

SAVE. On all makes of new and used eqmpment Write or call
Bob Grimes, 89 Aspen Road, Swampscott. Massachusetts. 617-
§98-2530 for the sear v want at the prices u wanttopay.
MICHIGAN Hams! Amateur supplies. standard brands. Store
\;‘{;5{:?()8}}() t(})l 173?{ l\gnngay thl_;le Satl}llrday Roy J, Purchase,

urchase Radio Supply. 327 E. Hoover St., Ann .
Michigan 48104, Tul, NOrmandy #5263, Arbor

5/%$2.50. Postpaid. Humphrey,

TELETYPE Gears, shifts, kevtnpq, typebars. motors,  torks,
typebogxes. typewheels, punchlocks, nonoverliners, CR-LFs, TRs,

s, KSRs, ASRs. SCq. toroids, vacuum variables. testsets.
SiRlT s}t_sllach;%%sis Buy. too! Typetronics. Box 8873, Ft. Lauder-
dale, Fla

HAMMARLUND HQ-170C, factory installed I.F. noise blank-
er, speaker, manual, 6M preamp, No_ scratches, W2
UPC. #5 Crestview Road, Mountain lakes, N.J. 07046,

WANTED: Tubes, Diodes, Transistors and integrated circnits.
Astral Electronics  Corp., Miller Street, Elizabeth, N.JI.
07207, Tel: L’()l) 354-2420.

WRI’S Used Gear has trial-terms-guarantee! Cionsct (GSB6,
$189.95: HW-12. $89.95; (ra]axv V. §269.95: SR46. $99.95:
F67 3-49 95; Vallant, $149,95: Viking 1. “\40 95: 6001, linear.

%17 HO-100. $99.95; HA- $169 95; $149° RME

4?00. 5-7"-) 95: Hundreds maore, Low pr ce< Fru- ‘Rlue Book”

t, WRL, Box 919, Council Hluffs, lowa 51501,

SEI.I_ Collins S/Line; 758-1, 22S-1, 316-F-2 w/speaker, cables
and manuals., exclat, $575.00: Colling KWM-2, 316-F2, exclnt,
w/manuals. $700.00: Hallicrafters  HT-44 transmitter, power
supply, SX-117 receiver, HA-10 low frea, converter,, o
plete with cables, manuals, like new exclnt condx, $500.00.
Will not split up sets. WA2TRI, Don |rudell. RFD  #3.
Plattsburgh, N, 12901, Tel: (51K)-5a1-4065

COUNSELLOR: Pennsylvama brother & -vster_ camp  sceks
ham radio man. College students contact David Blumstein.
1410 E. 24th St.. Brooklyn., N.Y. 11210.

QST and Q) magarines back to 1954, for sale. In excellent
condition, Reasonable, Rv the valume or save % und take
all, WERBW, 3267 Redding, Columbus, Ohio 43221,

FOR Sale; (ionset GSB-100. $175.005 Hammarlund HO-110,
$125.00: (ilobe Highbander VHF-62 six and two meter. $R0.
a1l overhauled! Will guarantee and shin collect. Marv, KIVHW,
3 Lockwood Drive, Raoselle, N.J. 07203,

SELL: Drake TR-4, MS-4. AC-3, D-104 with manuals and ex-
tras. All are in excellent condmon $500.00, M. Tessler, 260-05
57 Ave,, Little Neck, N.Y. 362

WIDOW’S Close-outs: Sola, ﬂoor model/nowu wnnlv. T™C
5B-1 8SB receiver adapter, Collins 516-FL 12 V. mabile
Supply. National HRO-7. All cails, speaker, power supply:
Hallicrafters HT-IS. RME DNR-22A preselectar, Precision F-
200 sig_gen, Ler 18 A freq. standard, E. Norman FSK
Shifter FR-70-U, Bell 10 W. PA amo., black cabinet 14 x 22 x
5. black cab. 36 x 22 x 15: Hallicrafters S-S1. Army freq.
meter, some extras. Must dispose of immediately. Make offer,
([gae (X;)ﬁagl' as is where is. Mrs. Perle Gerard. Box 1, Frankfort,
Yy

TRANSCEIVER HW-32, §75: sterco amplifier 30 watt. $7500;
Amperex 4-400A, unused. $20.00. C. Ku WaZYC, 1389
Altos. California “4022 Tel (415)-968-

Chelsea Drive, Los
3037,

T-150 transmitter, $89.00: RCA T-1500M.

cables, control box. $35.00:
CDR-TR2, contral box. $30. Will ship. Phil, KOZFL, &i9
First, Alamosa. Colorado 8110

$XC177, $129.00:
mobile transmitter, power supply.

RTTY Channel filters, octal mounted, 2125/2975. $5.95 pair.
Special filters for TT/L-2. SASE for information. &% Mhp
roids,. uncased. 3 for $2.50, Herman Zuchrv, WAGIGI, 323”'
'xnlby A\e Los Angcles Calif. 90034,

E480,00: AC-4, $85 00: -3, $123.003 R4-B, $ia0. 00
'l4XB. .‘&360 00; MS-4 30; RV-4, $83.00; L-4B. $580.00:
W-4, $43.00: factnry-cealed boxes. fullv udrdnteed Mel Palmer,
k4LGR, Box 10021, Greensboro, (,‘8 404, Tel: 919-299-

l()()() PIV 1.5 amp, ¢poxy diodes, includes by-pass
and resistor, 10 for $3.75 opd U.S.A. Fully gua?rantcc%%ac‘égﬁ
‘1&'“5 tlectronics, 123 St. Boniface Road, Checktowago, N.V.

STATE, Liquidation. SSAE brings list auality o
Paradd Engincering, 284 Route 10, Daver, N.J, 1)78y cduipment.

HO-110 receiver, $135.00: Johnson converter 6-2 meter, $35. 00z
‘a;rﬁ]e(;:éa 1\:HF’-I ga}nstmlttcejr $95: 191at7f¥f)lt $§1csona l]\_ldn ¢l "OM-3,

; Eico modulator. driver mode 00 d -
Crts, 635 Jayne Blvde, Terryvilie, Lok, N.Y. oward Rob

TOOOBES—Tranzeesters: New, unused, 51468 $4, 00: 6CW4,
$1.60: R11-A, $4.25; 417-A, $4.50: 6146- 95. e catalog,
\’anbar Distributors, P, 0. _Box 91z, Paramus, SN 07652,
AMATEUR Paradise Vacation. Livingstone Lodge. Mascoma
L.ake, Enfield, N H. Cosy cabin for two weekly, $55.00. Swim-
ming, fishing, boats, sports. ham radin, Dartmouth gnlf tennis,
Hot showers, fireplaces, light housekeceping, children half. Lake
shore camp sites, Literature. A1, Q. Livingstone, W2OPN, 12-01
Ellis Ave., Fair Lawn, N.J, 07410,

PROP Pitch rotors, excellent. small 10:000:1. $45,00, John Link,
1081 Aron St., Coca. Fla, 32922,

HISTORICAT. Rare documents. Large number of OSTs from
1923_on to swap for Colin B, Kennedy longwave receiver. John
Brolley. 719 41st, Los Alamos. New Mexico 87544,

162

MORTLTRAN-40, 40 watts, A, M mobile, 40 meters, self-can. cnn-
tained 12-volt p/s. sclf-contained converter for car revr, $40,
]‘) Weisen, WIWHB. I8 Wilbur Ave, Newark., N.I, (17[["

GG Zeys. Interceptor, Venus with power supply. Mint
x.(mdltion with manuals and factory cartons, Make offer whole
or part. Barney Scholl. 1551 MeDoweil, Sharon, Penna. 16146,
S$B-100 modified with SSB and c.w. filters, HP-23 supnlv. SB-
600 speaker, keyer, mike, ¢ . excellent condx, only_ $360
VB2GCY. &34 Hawthorne Ave.,

for lot. £ 1. Wall, V B d
firoak, N._J. 0R805. Phorie 201-356-515%. oun

HEATH HW-16 xcvr' $b5 00, HG-10B VFO, $30.00. IT-11 ca-
pacitor checker, $18.00. All in mint condition, with manuals,
Ronald Mayro. 1520 Spruce St.. Philadelphia, Penna, 19102,

SELL: Used two months: complete mabile or fixed station.
NC-200 transceiver. AC-200 supply. PSI150-12 DO supply.
speaker, E-V p.t.t. microphone. key, Complete Hustler maobile
antenna mstananon bumper mount, mast, 80. $20.00. Meter
resonators, cable, SWR bridge, complete. $385,00, TR-33 JR
Tri-band beam, AR-22 rotor. cables. never used. %100, Entire
package: $475.00. Also, homebrew 2.81TA 500W, linear ampli-
fier. Best offer. Kirschner, 2834 Alisdale. Toledo. Ohin 43606,
GONSET 2-meter transceiver Sidewinder 900A; 911A a.c. pow-
er supply, speaker console, 3 months old: %240 00. Joseph
Rotunno. WN2CKM, (219 Elder Ave.. Hronx. Y. 047
KWM-2 High S.N. 11648, 3699 516F-2 a.c,
heavy-duty 12VDC P/S, $11 i 312B-4 Stn th,
GSB-101 K. W, Imcar. $l49 ()0 \ll mint condx. no mo d l)nn
};Zéxﬁrn(jsg.“g‘tlﬂ Reading Road, Dayton, Ohio 43420. Tel: (513)-

KILOWATT Moblle, "SBE-34, 3300, bBE—“LA linear, $190.( 007
SBE. lm,eutcr, 0.00: Mount, $5.00: mike, $12.00. Package:
$680,00, QE 1226 Westwood Lane, Fairmont, West
Virginia 26554




SE1L: Collins 75A-4, 3.1/6 ke filters w/spkr, $425.00: KWS-t
spare tubes. $675.00; late models. on air, in exclnt copdx
w/manuals, separate or package deal. Sry. no shipping. Bob
Boring, K61ZB, 3437 Middlecrest Rd., Rolling Hills, Calif.
90274, Tel; (213)-377-2357,

FALUL L WL ALY o el

MNCX-3 and AC and DC supply, $200; Iohnson Viking 6 & 2,
$75.00; 18 AVOQ 10 thru 80, new, 350 00; Poly Com 6 & 2
transceiver, $175.00: Possible swap for HQ-180, Make swap ofter.
«:”lﬂ 9‘%,3755 Tronwoad Road, Levittown, Pepna. 19057, Tel:

SELL: Noreico IOI portable tape-recorder, in exclot condx:
$75. Tom, WB4FOT, 1923 Oxford Cir., Lexington, Ky, 40504,

SGAIN Hy-tower. 550,007 S5-200, §180.00; EB-300, $210.00:
SRS Bl K2GDP, Wheeler Ave., Fayitteville, N.Y, 13066

WRITE. Phone or visit us for new or reconditioned Collins,
Drake, Swan, National, Cialaxy, Gonset, Hallicrafters, Ham-
marlund, Hy-Gain, Mosley. Waters, SBE, Henry Linear, BTI
Linear, towers. rotators. other eguipment, We meet anv ad-
vertised cash price vn most equipment. We try to give you
the best service, best price bust terms best trade-in. Write for
price lists, Henry Radio, Butler, Missouri 64730,
WRITE for our listing of top auality American components at
towest prices, Wescomm Electronics, 1491 Overlook, Alliance,
Ohio_44601.
WANTED: Collins 75A- 4 in pertect condition, Serjal Numbcee
must be above 4200 and priced reasonably, For sale: Ampex
600 14 track 7.5” oprofessional portable tape-recorder, also
matching Ampex 620 amplifier-speaker. In vy gud condx.
!OIRZ, 156 Sandy Hollow Road, Northport, L.I. N.Y, 11768,
Tel: (516)-AN1-1516
COMPLETE Statmn in_mint_condition: NCX-5_with NCX-A
p/s, $495.00: NCL-2000, $495.00, Will _ship. W3YZE, 7934
Winterset, Balto, Md. 21208, Tel: 301-486-5891,
COLLINS 328-1, 516F-2 for sale. In excint condx, Dhysu:aﬂv
and clectrically. $425.00 or might trade for good 75A-4 or
transceiver. Mike Elliott, W@HZC, 3060 24th Ave., Marion,
Towa 52302,
PACEMAKER SSB xmtr. $\|0 a0 Hl- 45A xcvr and VEQ and
mike: $80. Eica maod. 470 ’scope, $35.00, :\11 nood and man-
uals, You pay freight. W. A. Duif, W3IAMF, 5 Hillside Road,
Levittown, Penna. 19056,
FOR Sale: Galaxy LI with power supply and matching speak-
er, $230,00; Heath HW-12 and HW-13 DC supply, with Hustler
mobxle 75 antenna, $140. Al in sreat shape, Dick Schellens,
WA1TBDA, Westbrook Road, Essex, Conn, (15426, o

SELL: 50 Mc K.W. C.W. amplifier. Includes built-in mixcr
driver and power supplies, Pair 4(.X§00A-; in final, Local only
%95, Parks 6M converter, 7 m.c. 1F, $20: Y-tube Reahsnc RPA
30 to 50 mes.., AM-FM monitor recciver. $35 00, Vibronlex kev.
$5.00; with case, $8.00. S, Savage, W6ABN., 101 N. Ladera
Vista, Fullerton, Calif, 92631,

SELL: Heathkif HM-10A Tunnel Dipper, wired, mint _condx.
%25 00: B&W Pi network model 85]. new in carton, £12.50;
W2AU 1/1 balun, new in carton, $10.00; Lafayette 10" im-
ported slide rule in leather case, $10.00° H'ckok 600A dynamic
m conductance _tube-checker, 350,00, ow-Key DKC-
TRM-1 TR switch, $7.50. Globe VOX-10, YOX nnit, $7.00.
M. T._Donnell, fr., WSHSE, ’805 First St.. Brownwood.
Texas 76801,
SWAN 250, new madel, excellent condition, $220.00. Call 782-
3298 &;’Rw;me Marc Brown, 6545 Varna, Van Nuys, Calif. 91401.

ALE: Colling 328-3 receiver, 758-3 transmitter_and nower
\upply. $1000; Gonset GSB-201 linear, $200.00: Heathkit SB-
301, CW filter and 6 meter converter. $300.00: $B-401, $285

\B 200, $220.00; all three pieces three manths alds RTTY
general-coverage hirombom Carlson  CCCT-46217  receiver,
$50.00; converter with ’scope. $95.00; Model 19 printer $125.00.
‘Fhree Acrotron 2-meter AM transceivers, $100 each. Svidney
Hon n. WASTHO, 343 Hroad St., Lake Charles, Louisiana
70601,

NCX-3, NCR-A, NCX-D in good condition, $250.00. August
Kurvonen, KRAHZ, Route #1. Mass, Michigan 49948,

EICO 753, acps and speaker. $150.00 or bhest otfer,
Young, 2309 Kings Point 1r., Chambles, Georgia 30005

A BUSINESS of your own. An indusiry leader shows yon hnw
ta got into the Sound and Intercommunications business on
vour own. Send today for a free brochure to: Action! Svstems
Company. 34 Cambridge Street,

SELL: SR-150 with AC supply. T, H Wisneski,
81 Hoover Ave.. Bristol, Conn. #0601

HT-32B for sale. Pampered like-new cnndmm Shipping pre-
paid in 48, $295.00. Roddick. K7BDG. 5105 East Sunset.
Yakima., Wash. 98901,

MOBILE Operation de luxe: Original owners (2 aduits) selling
1963 DeVille Cadillac_ 4dr hardtop completelv wired for
multi-band operation. Includes Webster Big-K €100 watt)
foldover antenna, remotely tuned from driver’s seat with
visual RF tuning monitor. Mounting for Swan 350 or 500.
Under-hood mounted 350-watt Swan power supply, Car has
factory air-conditioning, tinted wlass. transistorized isnition.
controlled differential and many more extras. The air-condi-
tioned Cadillac_is $2100. Asking 32100 for the deal. Y

Rogcr

Meriden, Conn. 06450,
WAIDLM.

(Steffam 2819 Park Blvd., Oakland, Calif. 94610, Telephone
415-452-3466.
POLYCOM “6”, new condytmn. $155.00: Drake 1A recciver,

$135.00: DX-20 $20.00: Knight R-55. $45.00, Galaxy 300 with
PSA30D, $210.00. Wanted; Kever paddie. List av:nlabl(: W2-
:(}\H‘, 18 Hillerest Ter., Linden, N.J. 07036. Tel: (20D-4R6-

.SBE 34 One year old, With mike, $360. 00." or your best offer.
£.0, K9 1.Z3/9, 2550 Yeager Road, Ant. 7-4. West Lafavette,
Tnd. 479

DRAKE R-4A, T-4X,
mike, practically new.
cy. V\broplcx. SWR

2JF H, jams. 3
NY 11803, '[‘d

AC-4, MS-4, low-pass filter. Turner

Also electronic kever. double  paddle

meter: $630.00. Buver mmust pick up.
Willi *\mherst Drive, .1
(516)-931-7653

FOR Sale:

Collins 7$A4 \Ll‘lal 4409, KWS-1 serial 1456.

SC-101 Central Unit, Collins dummy Inad and a pair of new

fmal tubes for the KWS-1, (Prefer package sale) $1000.00.
rthur W. Lee, WIBHR, Rte #1, North Monmouth, Maine

04265 Tel: (207)-9?1-2869

WANTED: TR-4, SR-150. RKWM-1, 500-C with AC/DC sup-

nlles and cables, Also G-76 AC power supply, Lester Harlow.
R6ZNW, 5015 Cape May Ave., San Diego, California 92107.

Plainview,

FTELETYPE Converter; RCA CV-37/URR, 455-500 ko IF dls<
criminator, wnde or narrow shift. With manual, cabinet and con-
aectors, $50 J. von Sneidern, Jr., K2GTY, 43 Oriole Ave.,
Bronxvﬂk. NY 10708,

KWM.2, #12282, perfect, wit Slez for $695.00 and have SB-
Line %00/400 smart man’s S/ Line. Sell or trade for Galaxy
Mark [l w/supplles, Mobile P & H Spitfire, new, w: 12VDC
KW linear; trade for transcewcr WOBNF, P.O. Box 105,
kearney, Nebraska 68847

SBI[ DX-60A, $65.00; HG 10-B, $25.00; Hallxcraftcrs S-85,
5060.00; HQ-170C. perfect, $200 00, Heathkit AT-1 xmtr, $1500
Novice_crystals, $30.00. Swain_ 111 \VB4GMI, £.O.

Rox,434. Washington, North (k rolina 27889,

LL: Viking 11, VFO, $85.00: HO-129X, Q- snkr,
$75.00, Bnth in xcint condx. Cash & casry deal. W2UNT \V\l-

liam Van Horn, 4168 Nottingham. Trenton, N.J. 08690,
SELL: Ameco CN-144 WID s., $25.00; Tecraft 2M_ transmit-
ter/ .5, $35.00; S-38D), $25.00. Winegard AD-220N N TV Boost-

K¥MMP, “334 N. Miami

cet, ‘Irenton. Ohio 450

HT-37. $200.00, and Drakc K 4A, $325, Haruly uscd an and in ox-
‘ﬁ,llem condx, Both for $500.
rive,

10 North Palm
213)-275-0721.

Gearge Ziegler,
Beverly Hllls, Lahforma 90210, Tel:

" Heath GR-54, 16 months. bthan R. Rush, WAZASW,
:’73 'E;r‘a7ce Dr., Hastings-on-Hudson, N.Y. 10706, Tel: W14

WANTED: Used 5 x 7 or 8 x 10 view-camera in good condition,
Desire lens svstem and sheet-film ta ko with unit.. Will consider
swap for ham gear, or will pay cash if pricc s right, All in-
%umm will be answered. Contact Doug DeMaw WICER, ARRL

SERL Fxcc]lcm used Cetron ‘>'7ZB/T160L1. new United Blectron-
ics 372B/T160Ls, WIREZ/KITIM. 7 Kirk., Springvale. Maine
04083, Tel: (2.07) 324-4074 rmd 2u7)-324-2717,

Johnson Jnvadcr 200,
Fico 752 unwired Kit,
Claiborne. Huntsville,

COLLINS 75-8-3B, #15585, $450.00;

40.00, both mint conax. vy little use:
$35.00. Jerry Felch, W4DVC, 290t
Alabama 35310

SWAN 350 and 117 XC power supply, 1 vear old, hardly used.
Not a scratch! Microphone, Turner 454X: $350.00. kv Sultan,
\z’(‘?”;v?‘(/isgl67 Holland Way, Merrick, L.I. N.Y. 11566, Tel:
{ 6,

COMPLETE KW station_for CW, SSB, AM. HT-44. HT-45,
SX-117. PS-150 and P-45 power supplies vlus HA-B splatter
guard, all interconnecting cables, relavs and SWR  bridge.
Asking 5900 for original $1500 package. 50-mile radius delivery
or vou come and get it. K2SIN, 50 Parcot Ave,, New Rochelle,
N.Y. 10801, ne (916)-636- 7%2"cvmmgs
HEWLETT-PACKARD Frequency counter HP524B and HP-
325B plug-in, $79§ Wheatstone CW perforator, B

ing head, $295.00. HT-32B, $225.00; Bico 460
WRCV. 1910 lnngpumt, Pnnnac, Michigan 48053, -
B&W S100B, 80-10 meter transmitter, $85.00: Lafayette HA-
225, 80-6 meter reccwcr. $70.00; 3 element. 6 meter heam.
$10.00, Bruce ®0-42 250Th St., Bellerose, L.IL, N.Y, 11426,
SWANTENNA #5355 romote control antenna: Swan #412 DC
power supply, both $130.00, and in mint cnndx. new in Jan-
vary. Also Heath HO-13 O-multiplier, $9.00: S-40B recejver,
wud condx. you make offer and pav shippiog, M. Eckart,
WB4G X0, 839 Kingston Pike, #9, Knoxvilie, Tenn, 37919,

SWINGING Choke needed. 25/5 H or 20/4 H_700 Ma, 3000 V.

min. rating. Also two 4 mf.. 4000 V. capacitors. W8INB, 9
Valley View. Vienna, West V!rmma 26101,
R-390A, in ¢xclnt condx, thh manuals: $700. Will deliver

within 200 miles, WA4TNR
30906, Phone (404)-798-761 15,

SELL: Swan 400, 420 VFO, AC p/s, TH3 MKIT beam, rotor,
32 ft. Spaulding Tower, -0 kever, Vibrapniex kcv‘ all cables,
mint condx. 2 vears old. F.o.b. this QTH. Package deal only.
$ATN. Davis, 34048 Pitt, N.E. Albuouerque, New Mexico 87111,
WARRIOQOR Linear amplifier for sale, New silicon dioede power
supply, Immaculate, $150.00. K1JPR, 22 Darbrook Road,
Westport, Conn. (6880

WANTED: Power sunplv for AN/ART-13 transmitter, bius
cables, Also manual W , Apt. 301 2008 Ft. Davis, S.E.,
Washington D.C.

‘ULLINS 75A-2 receiver,
. Meftley, Ir,,

(”0?)-428 G108,

NOVICES: Conar 500 _receiver for_sale, $27.50 postpaid, or wiil

trade for hc.dvy-duty TV rotator, William Weir, 406 Prospect,

Berea, Ky, 40403

NC-300 rm:e;ver. $165.00; DX-60A transmitter. $60.00, Both

for $210.00, Jerry Aberg, 704 McKee St., State College, Pen-

na, 16801,

SELL Multi-Elmac AF-67 and PS-2V_AC power sunply in good

condition. Make offer. Landfield, 965 Green Bay Road, 31—

netka, 11linois 60093,

REST offer over $4.00 odd_QSTs 1920-19245 some poor _condx.

Collins muhamcal filters 360 Ke., 900 cvcle 80 Kc, 900 cv.

114 Ke, 200 cvcle, $10,00 each, M. Susman, 30 Wiltshire

Lane, West Hartford, Conn, ()6]]7

2905 Louisville Rd.. Augusta, Ga.

in gud condx: $175.00, Certified
Lewis Dr. Ridgefield, Conn. Tel:

COTLLINS _S/Line: 78S-38, 328-3, 516F-2, SM-2. $1100, G.
(&'?Itgcn, W@OMH, 710 Arnnld Lane. Alamogordo. N. Mex.
WANTED: Callins MP-1 pnwcr supnly and 351002 mobile

mnunt in _unmodified. *like ondition; state age and
I.. Hammond, 102 nghfldd Road, Villanova, Penna,

lq(l8< ISVSLM
163
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13O You have technical questions—how to modijfy rig, solve
TYVI, want circuit design? Free details. Kay, WIYZP, 132
Washington, Reading, Mass. 01867.

MUST Sell: New (i-50 wsRotron, ¢160 00 Polycomm-2, in
excint condx: $175.00. Will ship, Want: FM mobile and
ﬁis\e’ COQ, Dan Vermut, 250 Parkvllle Ave., Brooklyn,

WAN‘IED Heathkit RX-1 Mohawk or National NC303 re-
ceiver, Must be located in New York ity area. Contact
Fieorge Hawrysko, WB2GWU, 54 Boerum St, Apt. 10- D,
Brooklyn, N.Y. 11206, Tel: (212)-EV8- 189‘5 between 4 and 7 PM
NEED Space, Kirk balun 1:1, new, $6.00, BC-348-0, no power
$75.00; Weston 301, 0-1 Ma,, $3.00; QSTs 1932, 1933, 1939,
§1.50 year, Some 1938, 1944 and 1943, 15¢ a copy. WEYMB,

FOR Sale; BL 2.1 frequency meter, $60;
Rangcr, $70, 1013 Panadaptor, $40; DX-100B, $80; DX-20
S BC-3 8rece1ver, $30.00. Shawnce 6 meter xcvr, $100: Globe
VHE-62 xmtr, $50.00. All items first check or your best oifer.
WOYT. 53706, Clive Frazier, Secy. Treas, Amateur Radio
Society, Flec. Eng. Bldg., University of Wisconsin, Madison,
Wis, 53706,
COILINS 75A-1 with speaker and manual, mint condx,
$125.00. WB2AXH, 94 Brittle Lane, Hicksville, N.Y. 11801,

SSB Transceiver, Eico 753 with solid state VFO and a.c.
power supply. Excellent, $150 00. Ameco CNSO 6 meter con-
verter, factory-assembled, $25.00, Knight R-100A with crystal
calibrator. %50.00. \’Vrlte W2YEH tor details. 6678 Ciates
Drive, Derby, N.Y. 14047.

HQ-145-C, %1503

SELL: Collins 625-1 #11604, immaculate, $595. Wagner, 3890
Tubbs, Ann Arbor. Michigan 48103,

FOR Saie; DX-100. T-60. WAONIS, Wayne Grott, Lake Park,
fowa 51347,
PDRAKE T4X, real hot. clean, like new: $315.00. W5DV, 4508
NW 31, Oklahoma City, Okla. 73122,
RME 6900 ham band 10-80 meters c.w. SEBTAM, WWV re-
ceiver, in excint condx: $200. John Bittens, WEWTK, 6463
Buckingham Ur,, Parma, Ohio_ 441 29. e
11 35-3. 755-3B, 516F, $950.00. Mint condx Model
'XKLSFil (—wonliusA{’tromcslHoward Model-L, $500. Sxty-two foot
McMartin tower, with ladder and platform, TH-61 m-M,
$600. Johnson Matchboxes, 250W, $40.00. KW, §75. RBL (xen-
eral Lowerage 16L€WCI’. 45.00. LM_freq. meter, $75 00 Lyn
Jdudkins, K4VBU, Box 831, Martinsville. Virginia 2411

TLICRAFIERS HT-37. perfect elcctrlcal condx, Au new
lgx%:s $200. No_trades, pleas: L. £, Herring. Jr., WB4ARK,
1805 Gilendale Rd., Charlotte, N.C. 28209

COLLINS, 75A-4. m mint crmdx Late serial number, thh
vernier dial and 3. mechanical _filter. $423

KI1HNQ, Stewart Mxtchcll 104 'Ieatxcket Path., Falmouth, Mass
02536, Tul: (617)-548-5671,

Comanche, Cheyene, AC S, ent, $100.
{;]\/Al]l\/[ btlatslcorglalra{ely W4LQC, 1228C 18th Ave.. bouth, Nash-
5 37212

ville,

OR d Wanted—aell: Eico 3070/Cortina_solid state
is‘tereco amplifier, 70 walts, SHZ-100KHZ, 9 months old, $100;
BIO, amplmer, Mod. 2122, Biocom Inc, ham 6000, 0.5c/s
ta 3 Ke/s, 2 months oid. $150.00. Wante LF ruuvz.r and
ultrasonic or sonar transducer, 15KC/s. iUKC/s Court-
ney, 222 §. Dale Drive, Lima, Ohio 45805

WANTEN: (oll ns PDL-1. excint condx. Ch'\rlm M. Williams,
\x"VASAXQ, 4325[ Drake R:ad. Cincinnati, Ohio 45243,

OR 5 Valiant, factory-wired, in e¢xcint condx. $175.00.
b‘Sll}l_::lak:l lsa ‘{‘/me 'slt'rect, Sandusky. Ohio 44870,

d AC ply, $375.00 firm. SX- 101A, $175 firm,
lf\’>\/RA195(2VI:. 4?:10 ;lllx%nze Road, Indianapolis. ind. 46208.

I WEK_ Receiver for sale: $110.00. In perfect condx, re-
:ligrfx{eﬁ‘ at Benton Harbor last summer. WASAUM, 2415 West
Main. Richmond, Ind, 47374,

SP-600-1X, $225.00; I-meter (,nmmumcator 111, $110.00; 35"
H

- flers oscilloscope, $70; BC-453, $15.00. DLI‘\CI"
0-1 Halilicraitel ISC! cope B0 B od. PN,

T nable distance. W TEYU.
tral, Portiand, Ore, 97203.

NATIONAL NCX-5 Mk ll VX501

NCX-A, XCU-27, $600;

Matchbox $110.00: CE-20A° W/ BC-458, $85.00.
ko:gesg Wgttla, 15117 Steel, l)etroxt. Michigan 48227, Tel
£313)-272-3

KWM-1 with commercial grade a.c. power supply and mobile
mount, real clean: $3 Will send photos, WOPVZ, Howard
Niesen, 1418 Cheshire lLane, St Louis, Mo, .
HAM-TV., CCTV Camera, $110.00: Toshiba 7038 Vidicon,
$15.00; new RCA BS07, $60, ()U, GEC 7325, 3$10. 00 WB2GKF,
&t%nzNulmek, 506 Mount Prospect Ave., Clifton. New Jersey
0701

SALE: Hallicrafters SX-101. $185.00; Johnson Viking con-
verter 6-2, $35.00; Ameco TX-86 factory-wired for 12 Volts,
{a0.00, All in excint condx. Sry, will not ship. Leo, W2MNB
tel: (316)-0R6-7046.

FOR Sale: DX-100B and $B-10; $140 for both, NC-[83IMR
vecelver (military version of NC-183D), 3100, Will deliver in
oy mile radius. Jerry. JVMQ, 112 Estaugh Ave., Haddon-
field, NJ. 08033, Ig.l (609)-428-8730.

75A-4 Serial, No and 4000 5 ke. and 500 cvcle, $400 fum
Johnson Viking 500 extra ulays $190.. TA-33 Sr., $50. F.o0.b.
1887\11ert0u A»e, Middletown, New York {0940, Tel: 1)13-

BICO 720 and 722 VFO, $80.00: Hallicrafters $X-110 and
spkr, $90, \llbroplex deluxe bug, $15.00; relay, $5.00. Packag&.
for $175.00. All are in exclnt condx, Frank Field, WAIENQ.
20 Norwwn St,, Concord, N.H., 03301,

FOR Sale: Halhcratters H1-41 grounded-grid KW linear am-
plifier, serial No. 341002812011 (table-top, power supply self-
u)mamed), in perfect condition; $190.00. Doug Lutz, K8HFEJ,
Rte. 430 East, Mansfield, Ohio 44903, Tel: (419)-589-3914,

l«ALTORY aligned Marauder and Speed- X key. Shure 440-St
mic with stand, antenna relay, $225.00: QI7OC with clock-
timer and matching “S-200 speaker $185.00, Package, $400,
Phone 206)-364- 6429 WA7CSK, 2943 N.E. 178m Seattle,
Washington 98155,

DRAKE R-4. speaker, $325: Drake converter console, 2-6M
Fet conyerters. pwr supply. package, $140.00; Ameco 6-2
zmuf-t Vb% ilSO Qu. H’Ndezato’;-. kS70. ,!}d‘{mtur[cr. Sv!gsrg&xih
y ".A eams. ! ick-un  deal  only N
1334 West_Giles, Muskegon, Michigan 2944 ‘

E: Ballantine L.abs clectronic voltmeter. Maodel 30U, capa-

hllltleS I millivolt to 100 volts AC. ke offer, Sx-amp
Recngon bulb; Simpson round meters. 500 vDC, Model 27,
%4.00;_100MADC, Model 26, $3.00. All plus carriage, W2TB.

SELL: Swan 350 crystal calibrator VOX AC supply 80-40 trap
antenna 75 feet RG U Turner microphone SWR Bridge
Vibroplex Blue Rager headphones OSTs 1962-1068, 73s 1961-
1968. New $750, Best offer over $475. David Levin, WAL-
VH, 44 Semmole Circle, West Hartford, Conn. 06117,

VIKING TI w/Viking YFO, $70: SX-110 w/spkr, $70: amh-
da Flectronics rt.;zulatcd power supply 200-325v unused, $20.00;
Vibroplex, $8.00. Ready to ship on first check., Might trade

for 6 mtr. transcewer R. B. Hines, Rte. 3, Box 206A, Ard-
more, Okla. 73401,

NOVICE Or (ycncral complete c.w. and a.m. station: " $318,0 00:
Hammarlund HQ-119. Johnson Challenger w/VFO-122, Plus
Matchbox 275 w/directional coupler, electronic T-R switch,
jgtcrcad tXubeks:ey I?]ralig 1\‘]/]-10001\ low- Dass“ hlttu:; <}st§ti€h mike,

manua A working excellent. S athanson,
WB6GIB, 12850 Oxnard St., NorthLHgllywood u(‘ahf 91606,

FOR Sale: DX-100B. mike, converted for QSB. $75 00 Lamg

transformer. all

boom, 325 00,

3 .
X949 adaptor, $30,00, Will take of-
. Paul Neveu. WICKA. P. 63
I;l Baul 582V4885 0. Box 653, Bristol, Conn. 06010.

ESTATE Of W2KRBV, Sell Collins 325- 3 ”SS—3B and 516F-2.
Johnson Kilowatt Matchbox., BTT LK

tatic () Model 10 D-A (new) §hure Mod #404C_ (new),
Turner Serial #6495, Pr;quency Meters (2). B(,z 1 BT], 23
Vibroplex, 3 power stats 60—20 amps 2.8 max. KVA
Hallicrafters splatter gvard mod HA-8, plus tubes, wire (800
ft. new) and various other smaller items and parts. All in_ex-
cellent condition. Must scll _as a complete unit. Best offer.
.{.xs?glson Westbrook., 960 Drake Lane, Stroudsburg. Penna.

C-W Crystals will close for annual vacation—July 7, through
August 25, Thanking all of vou. our customers over the many
zg%% Sce you in August. C-W Crystals, Marshfield, Missouri
FOR Sale: Cralaxy 300 with P S-200AC, $175.00, In
condx, K3IZON. 26 Wildrose Lane, Levittown, Pgnna f:xclnt
WANTED: KWM-2—TR4—x SB-101 transceiver, Trade 3283
or cash. Also want 312B4 and d.

Coliier Ave. Nashville, Tenn. 31721 1guppl es. K. B, Coble, 251
IMPSCOPE, Heathkit oscilloscope for biol tud :
sale ($150) or frade ‘scope p[ues cash fo(:m?calllogattmsﬂafr?é
f(\)/!]%g]r:‘uskx, W2DTG, 19 Duniap Street, New Providence, N.J.

P & H Linear amplifier LA-400C, $95. Myrs. E. Willcox, 39

t\f’;{lt(:_n::;dlnm: St.. Auburnsdale, Mass. LA7-8506. Shipping charges

75A-4 Serial 4213 in original packing, No ific
$375,00, Like new and clean, ivan Fry, gMinervafn?S]lln;cegogs'
;);/{ENEFD h]ecté'gltnsxctgotrlx{ltﬁr. three d\:}tagﬁwath one-second
, C a

gate, of components o € sathe, 6F 789 Garland,
ENTERPRISING Hams and dealers wanted to h

sales of thousands of (Gotham antennas vearly. %aiclul:hgnfrrz‘llxl][:
chise for your city given. Orders and inquiries referred to you.
W{x}tg for details. Gotham, 1805 Purdy, Miami Beach., Fla.

SX-111 Halhcrafters reyr in_like-new condx. $155.
Mact, WE2YCT, 1460 Gun Hill Road, fondz. §155 Michadt

“HOSS TRADER Ed Moory says if you don't buy your ham
gear from him you may pay too much, One to a customer, pleasc'
Display and demomtrator models with warranty: SB-34, $319.0
I'R-4, $479. ‘T4X-B, $379.00: R4-B, $359.00: .
SwanM‘?()(} -C. h$459 0&.9 ﬁD(e):(;nn Ha.mI-M fo
new Mosley beam, i special Rohn 50 ft. fold-

tower, prepaid, $188.00: BTT 2000 watt linear. :Bt?slg S[Yerclt‘})iga
Hu\tﬂs R}n t‘i‘ne\xlr K;x(g):(ox;noe(;\t tz(:jctory lwarrantzla Swan 300, $395.00;
e aona - and supply, regu 43 ,
price, $329.00; T4-X, $299.00; g 4}:/-\. .'fa a}{ogngc a0 (ash

talaxy V. Mark
PUI§325 00, Used aquiament: TR-d, 44 8415000 Swan ‘SO0t
$359.00; HT-37, $169.00, Whéleggle svﬁ?'& SO

id Moory Co,,
B0, Box 506, DeWitt, Arkansas 72042, Tel: a.c. (501)- 946—"8‘?0

MUST Sell: HQ—170AC, noise immunizer. speaker, $200; T
w/6146B’s, $85; TB-500 beam, $20; Knight 3* ‘\Lgpe? X80
ur best offers, Manuals. boxes full of accessories. Call Jerry,

AOPYI, tel: (314)-527-8719, Write 415 W
Ballwmn. Missouri 63011, o lidbrier Drive,

FOR Sale: Extra equipment, Need the room. Viking I wit
VFO: Hallicrafters, S38 all-band rwvr, LW 2 meter and‘g
meter xmtrs, built-in modulators, no Manuals, all work
good. F.0b. C K. Loomis, 4328 State Road, Saginaw, Mich-
igan 48603,
IDEAL KW power supply transformer: secondary 2550-0-2550
(test voltage: 11 500) at 550 Ma, plus 1275-0-1275 tunmz tap;
primary: 190/2 0/230/240/26() Brand ne $45,00 (f.0.b. Dal-
ldsg Ol)avn P. Callahan, K5SUT, 5509 Falls’ Road Dallas, Texas

SELL: SX-101A and HT-32; both in_excellent condx, $435.00,
Might accept less, T-60, $35.00; 1X-20, $20.00. WAQ
Michaei Prust, 514 North Washington, St. Peter, Minn. 56082,
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H[ 37, §190,00 or wiil swap for Valiant Il._ Fico 722/723.

new. unused, $80.00. WAIIUY, H s
Conn, 06877, Tel: (203)-438-4368. ighview Dive, Ridgefield;




TOROIDS 44 and 88 mhy., unused center-tapped. 5/$1.50
posipaid, 11/16” reperf tape $3/box, Page paper, $5.50/case,
Heath DX-60A, $55. Hammariund HQ-150, $135.00. Tecraft
IM Criterion, $35. Dow-Key DK-6UGZC coax relay, $10.00.
Vibroplex Original $15,00, Want: Rotator, tower, Matchbox,
st7agmp for list. Van., W2DLT, 302Z Passaic, Stirling, N.J.
0798,
LICENSE Plate (bike size) with call and handle. Ten char-
acters maximum, rcflecme letters, red background. $2.00 pre-
(ax]df Pg?)t’?fﬁ USA. W7DUA, Gene, 328%32-10 St., Seal Beach,
ali

PREPARE For new FCC exams! You need Posi-Check. Mul-
tivle choice questions, diagrams, explained answers, 1BM 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 ecach. Each complete for a specific
vxam, Basic questions dupllcated 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. lowa 50322.

JOYSTICK Variable frequency antenna systems solve $pace
problems. Gwallable immediately. SWL Guide. 218-s Gifford,
Syracuse, N.Y. 13202.

’VIAKE Offer: 328-3. #101350, new 11/67: 516F-2 p/s, TA-33,
up six months only., TR-44 with control; Johnson KW Match-
box, like-new., Write: P.O. Box {. New Rochelle, N.Y. 10804,
King, WB2WWDH.,

SALE: Make un ofler. Golng into the Service. Eico 753 (solid
state VFO);, A.C, 751, D.C. 752; D-104 mike. Excellent. Pack-
age deal only. Fight months old S. Allen, 3300 Fifth Ave.,
Apt C-2. Pittsburgh. Penna. 1523

COLLINS 7583A, w/additional sm) “hz. hlter, 325-3 and S16F2
power <upply All immaculate condx, $900. Pick-up, nn ship,
sry. WATFKY, 320 Echo_Lane, Phoenix, Arizona 85021

FOR Sale: Hallicrafters receiver. SX-101A, Serial No, 1011000
Also Hallicrafters transmitter HT-32A. Serial No. Q47122. Both
used less than 24 hours. Like-new, QOriginal factory adjustments,
in perfect operating condx. Best offer takes both. Dr, Berpard
\YS{;Ic‘{éﬁlg()lsN Wood Ave., Linden, New Jersey 07036. Tel:
201)

SELL: Swan 'YOOC, $470; 410C, $90.00: 117XC, $85. Mosley
TA-33, Jr.. $50.00; AR-22 rotor, $20.00. All items mint and in
perfect operating condx, Gene, KIFNQ, 11 Drummond Road,
Thompsonville, Conn, Tel: (203)-745-6209.

DRAKE 2-C, 10 hours, $190.00. Drake 2-CQ. $35.00; Heath
HW22A, $90 HP-H d.c. supply, $35.00: Heath mobile k.w.
linear, $100: 14 d.c. k.w, supply, $50,00. 1.
HMO. 4718 N 80ﬂ5 St.. Milwaukee, Wis, 53218

STAMP Collection wanted, Trade Swan transceivers K.w. amp.,
60 ft. tower and miscellancous, WAGRTD, 3874 S, Sycamore
Ave,, Los Angeles, Cal, 90008,

HT-32, $X-101. TA-33, Ir bedm, $400. WAIEBJ, 40 No. Broad-
way, Haverhill, Mass, 018

SWAN 350, latest tactorv version, VOX other sideband and
crystal cahbrator. 4300, Tom Comport, 2851 Cataract Pl.. El
Cajon, Calif. 92020.

FOR Sale: %R 2000 and supply, new in January. Need money.
]{x'sst bought SR-400, Price is_firm at $975.00. Jack Yeom
S297,

an,
Y. R#4, Washington, C.H. Ohio, 43160. Tel: (614)- 3350

CLEGG Zeus, nd new units with full Clegg quarantee, L.im-
ited number available at $450.00 Write or phone: Clegg Asso-
:iates. Littell Road. East Hanover, New lersey 07936,

YOUR Call engraved white plastic with black letters or reverse,
( hmcc ldpel bar or tig-claso, S, so 1147 v &7 wall-signs,
”735 . Gorby, W2DF, Box 213, Farmingdale, L.1., N.Y.

HALLICRAFTERS SX-IOO Mark A receiver, in excint condx.
With manual and spare set of tubes. $140.00. W8JAY. Barber-
ton, Ohlo 44203. Iel (216)-825-4706.

TV-71)/ 1), chart and manual, or copies wanted, (:reg Scott.
WA@NDH, 10617 Hili Park Ter., Independence, Mo. 64052,

WANTED: KWS-1, any condition, Geo. Conn, W2TT
Old Boonton Rd.., Boonton, N.J. 07005, A 412

C'OMPLETE Station package: $X-117, HT-44, tubm, antennas.
test equipment. Zachary Botwinick. WB2QLU, 253-42 &7th Dr.,
Bellerose. New York 11426,

PA\I\?A%EIR(‘I)M r?pal‘rdabkle ».gulpmcnt tmrt sale. sB]iE-H. LA-
, G- supply. Make offer or write for rti
1. \'VJIKOII. Box 351, Lakeview. Ohio 43331. particulars. Joha

POLYCOM TI. A compact 2-meter package with built-in mobile/
fixed power supplies and VF()/xtal control. %200, including
extras. George Burtness. W6TPZ, 216 Corte Madera, Menlo
Park, Calif. 94025.

HALLICRAFTERS HT-32B and SX-115 AM. CW. SSB. Bath

?)re km J{}i-lal muit' cr)n]((ix lﬁletCtgcaJI)AQﬁd phvsu:a.llv $850.00,
ackage de; only aticn, ,

Chicago, 11, 60617, Call 312-768-3099, 1161 Ewing Ave.,

SWITCH
TO SAFETY!

A THE

\# LEAGUE
YOU!

Working together, the members of
ARRL have for fifty years provided the
base of support from which our great
public-service hobby has grown and
mainfained the precious privileges that
many amateurs now take for granted.

7hrough membership in the League and
affiliated clubs, many people pool! their
knowledge, their skills, their energy, and
a small part of their material resources
to help one another. The result is top-
notch training programs and publications,
top-efficiency traffic nets, community com-
munications programs—and an amateur
radio service which is useful to our country
and deserving of its privileges.

%ewcomers gain from the experience of
the old timers, and old timers gain from
the enthusiasm of the beginners. The more
we work together in the League, the
greater will be our collective achieve-
menfs—and our security.

gach and every radio amateur is vital
to the League, and the League is vital to
each and every radio amateur. Join now
with over 100,000 League members so
that we can all share more fully in these
mutual benefits.

Zeague membership with QST $6.50 in
the U.S. and Canada, $7 elsewhere. Ad-
ditional family members af the same U.S.
or Canadion address, $1.

7f you are already a member, help

strengthen your league by spreading
this word to others!

THE AMERICAN RADIO
RELAY LEAGUE, INC.
Newington, Conn. 06111
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The No. 90901
One Inch
Instrumentation Oscilloscope

Miniaturized, packaged panel mounting
cathode ray oscilloscope designed for
use in instrumentation in place of the
conventional “pointer type’”’ moving
coil meters uses the 1”7 1CP1 tube. Panel
bezel matches in size and type the
standard 2" square meters. Magnitude,
phase displacement, wave shape, etc.
are constantly visible on scope screen.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS
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Some comments from
warranty cavds

by owners of

‘The TR-4 is the best rig I have ever
known to be made, Glad to own one.”

Dan Tangorra, WA7FWH
Tacoma, Wash.

#Finally got what I wanted!”

Ronaid E. Lyons, WB2BQX
Oakhurst, N, J.

A superh piece of equipment, no
comments necessary.

C. G. Noakes, G3UHR/V02
Labrador City, Newfoundiand

“Great rig—First contact was an ONS
in Belgium.”

Bill Busse, WASTUM
Mt. Prospect, 11l

¢Best gear | have had the pleasure of
working with. Receiver is exception-
ally sharp and stable.”

Albert V. Mitchell, WA9BUP
Jeffersonville, Ind.,

“Nothing to comment, except that my
TR-4 is a real jewel, and | am very
satisfied with it. 1 would fike to re-
ceive the catalogue of your products.”

Joe Braz Ribeiro, PY4UK
Monte Carmelo (MG) Brazil

“A very F.B. piece of equipment. Audio
very nice, especially on SSB, which is
rare,”

Thomas F. Totten, Jr. WB2GZR
Saratoga Springs, N. Y.

“Running it with a Mosley “Classic’
heam and proves a most fine and nice
transceiver. Really proud of it."

Orlando Escudero 0,, CE-3-0F
Santiago, Chile

“Looks good--sounds good—very well
pieased with performance."

Wayne M. Sorenson, WAGETL
St. Paul, Minn,

“Have had Drake 2-B for three years.
Knew that TR-4 was same Good Stuff.”

Charles E. Bishop, WASFTT
Columbus, Ohio

“Just what I always wanted.”

Daniel N. Hamilton, WAAWXQ
Ashland, Va.

“Why not build a good 6 Meter SSB &

AM Transceiver . . , hurry up, I'm
waiting."

Harold A. Zick, WASIPZ

Creve Coeur, {il,

“Excellent equipment.”

W. T. Newell, WB6UZU
Palm Springs, Calif.

#0,K. 100 x 100. RV-4: 0.K./W-4: 0.K./
L-4: 0.K, Very Good!'"

Franscisco Fau Campmany, T1-2-FAU
San Jose de Costa Rica

“A beautiful piece of equipment. My
second piece of Drake, The first was
a 2-B and this sold one friend an R-4
receiver and another a TR-4. We are
Drake-minded here in town. Many

thanks.”
Charles E. Boschen Jr., WAAWXR
Ashland, va.

“I'm sure this, like the other Drake

equipment 1 have, is the finest money

can huy., YOU MAY QUOTE ME ON
THAT.”

C. E. (Ed) Duncan, WA4BRU

Greenville, 8. C.

“P'm a real happy man with it, Does a
real good joh of getting thru.”

Jerome D, Lasher, W2RHL
Hamburg, N. Y.

“‘Replaces my TR-3."
D. G. Reekle, VE 6 AFS
Calgary Alberta Canada

“Fingst performing gear | have ever
had the pleasure of operating.”

Mitton C. Carter, W2TRF
Lakewood, N. J.

“pS Several months have passed ...
f now employ TR-4 as mobile unit and
base station. 1 have logged more than
1000 contacts, many heing rare DX, }
am looking forward to owning a second
unit to be used strictly for mobile.
To date TR-4 has heen trouble-free.”

Miiton C. Carter, W2TRF
Lakewood, N. J.

“Well pleased.”
Rev. James Mohn, W3CKD
Lititz, Pa.

“1 am delighted with Drake gear. This

is the second of your transceivers for

me. | have used a TR-3 in my car for

ahout 212 years — only trouble: replac-
ing a fuse!”

Guy N. Woods, WAAKCN

Memphis, Tenn,

“Ask the ham who owns a Drake TR-4”

. .. Or write for details...

pept. 178 R. L. DRAKE COMPANY 540 Richard St.,, Miamisburg, Ohio 45342
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WANT MORE FOR YOUR MONEY?2 ——

Make your present transceiver do double duty! Use it to let you join in the fun on 2
meters. Meet your friends on YHF SSB, CW, RTTY, AM, etc. (Stop QRMing the DX—
switch to 2 meters for those local QSQ's, rag chews!)

You can broaden your station’s pleasure-giving capabilities just by plugging one of
Swan’s new TV-2 Transverters between your antenna and your present 20, 15, 10 or 6
meter fransceiver, of any make.

And, to get even more for your money, your new Swan equipment should bear the
Harrison label of satisfaction. For top trades or cash allowances, easy terms, and more
real value, all ways, it will pay you to deal with the acknowledged leader.

Come on in, or write to me foday. Tell me all about your wants, what you have to
trade, and what terms you prefer, Tnx.

\ 73 Bl Aarnrncdon waa )

YOUR PRESENT: +NEW S'wan
SWAN 500 ANDTI7XC TRANSVERTER

=2 METER FUN!

This amazing new Swan device changes the RF output of
your transceiver into a powerful 240 watt PEP input TWO
METER signal! In “RECEIVE,” its highly sensitive, low noise
nuvistor cascode front end picks up the weakest 2 meter
signals, amplifies and converts, then feeds them thru your
entire receiver section.

Simple! You use your present operating controls, same
power supply. Panel knob to select regular or 2 meter
operation also switches power, antennas, etc,

OR, SWAN 250 (6 METER)

SWAN TV-2
Complete with plug-in connecting cables
(Specify if other than 20 meter s 2 6 5
regular operation is preferred.)
OR, MOST ANY 20, 15, 10
OR 6 METER TRANSCEIVER ORDER YOURS NOW!
OR ASK FOR LITERATURE

Ha r “HAM HEADQUARTERS, USA''® 1
20 Smith St., Farmingdale, L.1, N.Y, 11735 (516) 293-7990 WANTED’
Good used Ham gear.

We will pay top cash ...
or make bigger allowances.

VISIT OUR FARMINGDALE. L.l Route 110 at Smith St.(516) 293-7995
NEW STORES [ NEW YORK CITY — &BarclaySt.{212) BArctay 7-7922
JAMAICA, LI, —— 13920 Hillside Ave. REpublic 9-4101




HEATHKIT'

HEATHKIT 22 METER TRANBUEIVEN

e

¥

SASHE enw ¥

NEW HEATHKIT® AM TRANSCEIVER
— make your move now

Another new Heathkit transceiver . . . this time it’s a
solid-state 2-Meter AM job that’s just right for local
ragchewing, NETS, DX, us well as CAP, MARS, and
Coast Guard Auxiliary use . . . reasonable power
output, sensitive receiver, easy-to-use features, and
a low price tag.

The Heathkit HW-17 in detail. It’s really a separate
receiver and transmitter in one compact, versatile
package (the only common circuitry are the power
supply and the audio output/modulator). Frequency
coverage is 143.2 to 148.2 MHz. The solid-state dual
conversion, superheterodyne receiver with a pre-built,
pre-aligned FET tuner has a lighted dial with 100 kHz
calibration, automatic noise limiter, squelch, and 1 uV
sensitivity, Selectivity is 27 kHz at 6 dB down, a
figure that’s consistent with band occupancy and easy
receiver tuning. The front panel meter indicates re-
ceived signal strength and relative power output. A
3-position switch on the front panel has a “Spot”
position for finding the transmit frequency on the
tuning dial, a Receive/Transmit position, and a
Battery-Saver position that comes in handy during
those long periods of monitoring while mobile (the
receiver draws only 8 watts during this time). A
3" x 5" speaker is built in.

FREE 1968
CATALOG

Describes these and over 300
kits for stereo/hi-fi, color TV,

1968

amateur radio, shortwave, test,

Please send model (s)
i1 Please send FREE Catalog.

On the transmitting end is a hybrid circuit in-
cluding transistors and tubes with an 18 to 20 watt
power input and an AM power output of 8 to 10
watts. Modulation is automatically limited to less
than 100%;. A front panel selector switch chooses any
of four crystal frequencies or an external VFO (the
Heathkit HG-10B VFO at $37.95 is perfect for
this job).

Front panel controls include Final Load, Final
Tune, Crystal-VFO switch, Main Tuning, Squelch
with ANL switch, Battery Saver-Receive/ Transmit-
Spot switch: rear panel has S-meter Adjust, Head-
phone jack, Power socket, VFO power socket, VFO
input, and Antenna connector (50-72 ohms, un-
balanced).

The 15 transistor, 18 diode, 3 tube circuit is pow-
ered by a built-in 120/240 VAC supply. Circuit board
construction averages 20 hours. It’s all housed in a
low-protile Heath gray-green aluminum cabinet meas-
uring 14%” W x 6'%” H x 84" D with everything in
place. A ceramic PTT mic. and a gimbal bracket for
mobile mounting are included.

Move up to 2 meter ‘phone operation this new low
cost way with the Heathkit HW-17.

Kit HW-17, 2M Transceiver, 171bs.. . .............. $129.95
Kit HWA-17-1, Transistorized DC supply, 5 Ibs...... $24.95

HEATH COMPANY, Dept, 9-7

Benton Harbor, Michigan 49022
tn Canada, Daystrom Lid.

{1 Enclosed is §,

&

plus shipping

CB, marine, educational, home Name
L*5d
and hobby. Save up to 50% by Address

i doing the easy assembly your-
: self. Mail coupon or write Heath .
Company, Benton Harbor, Mich- City

(Please Print)

State Zip.

igan 49

Prices & specifications subject to change without notice. AM-199




Join the“big guns”
on the bands...

On 'Phone, 9 of the top 10 DX’rs...on CW, 7 of the top
10 and...on VHF, 8 of the top 10...use RCA Tubes

Small Size—

Right across the ARRL “Honor homebrew rigs! BIG POWER!
Roll”—'Phone or CW, low For dependable power that RCA-8122--paired for

‘ band or VHF—the top scorers  slices through QRM and QRN— Q%Wﬂd‘%%?cénpm
were checked by an lets you break through the operations up to 500
independent research pile-ups and take full Miz. Seo your ROA

.organization. The findings: the advantage of band conditions— RCA Electronic Com-
largest percentage of the see your RCA Authorized e e
“big guns” use RCA Industrial Tube Distributor for 837M , Harrison, N.J.
transmitting tubes! Whether power tubes—rated “tops” S7029, fon data shest
they run commercial or by the leaders. specs.
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