





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=1360 watts CW=180 watts CW=260 watts

Accesébry "dual
receive'’ VFO availabl Yes No No

Noise Yes $135.00 No
Blanker Accessory

Receiver
Incremental Tuning Yes No No

Built-in notch Filter Yes No No

""Sharp Yes ) No No
CW Filter 200 cycles

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

1 kHz dial readout Yes No

" Carrier Suppression 50 db 50 db

Unit Price $799.95 $1,150.00 $599.95

*Data from published spec:iications.

Now:can you 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- i
passed for rugged dependable performance in all environ- 6 //’ /'

ments. Unsurpassed in value and versatility. Prove it to arrcra fefS
yourself. Write for complete specifications in afour page 600 Hicks Road

. See your Hallicrafters' distrib . Rolling Meadows, lllinols 60008
brochure y a s ! utor today A Subsidiary of Northrop Corporation

SR-400 Cyclone Transceiver e , HA-20 VFO

AKotliscatrore

See us at the Sideband Show,
March 19, New York City, N.Y.




The backbone of the Electro-
s Voice Model 676 is no mere
decoration. It’s visible proof of
the most exciting idea in directional
microphones—Continuously
Variable-D (CV-D)™,

Here’s how it works. We attach a
very special tapered tube to the
back of the microphone element.
This tube automatically varies in
effective length with frequency.
It’s a long tube for lows—a short
tube for highs. All this with no
moving parts! The tube is always
optimum length to most effectively
cancel sound arriving from
m"“ .the back of the microphone,
regardless of frequency.

This ingenious solution* is
years ahead of the common

- fixed-path design found in most
cardioid microphones. It means
you pick up less noise and
room reverberation, ensuring a
crisp signal and optimum vox
performance. It also is less
sensitive to wind and shock—
ideal for field days! There is
almost no “proximity effect”. ..

. no boosted bass when you

must operate extra close.

R T TRy

Long life and peak-free
response are guaranteed by the
exclusive E-V Acoustalloy?®
diaphragm. And the 676

*Pat. No, 3,115,207

ELECTRO-VOICE
MODEL 676
DYNAMIC CARDIOID

has unusually high output for

a microphone so small. Of course
you get both 150-ohm and Hi-Z
outputs, plus high efficiency dust,
pop, and magnetic filters—indeed,
all of the hallmarks of Electro-
Voice design that have made

E-V a leader for years.

But that’s not all. The 676 has an
exclusive bass control switch built
in. Choose flat response (from

40 to 15,000 cps) or tilt off bass

5 or 10 db at 100 cps to eliminate
power-robbing lows that reduce
efficiency and lower intelligibility.
You’'ll be amazed at the reports of
improved audio you’ll get when
you switch to the E-V676.

Visit your E-V distributor to

see this remarkable new micro-
phone today. And when difficult
QRM must be faced squarely,
stand up and fight back with the
microphone with a backbone (and
CV-D)—the new Electro-Voice
Model 676 dynamic cardioid!

Model 676 Satin Chrome or TV grey, $60.00
amateur net; in Gold, $66.00 net. Shown on
Model 420 Desk Stand, $12.00 amateur

net. Model 674 identical except stud-mounted
with On-Off switch, $60.00 amateur net.

ELECTRO-VOICE, INC.

Dept. 382Q, 631 Cecil Street
Buchanan, Michigan 49107

ElellicYbres

A SUBSIDIARY OF GULIDN INDNSTRIES, ING,



A classic is a work of enduring excellence. That's why the 32S-3 Transmitter is a
classic in amateur radio. The 32S-3 offers USB, LSB and CW versatility, transceiver
opération with S/Line receiver, mechanical filter sideband generation, permeability-
tuned VFO, crystal-controlled HF oscillator, RF inverse feedback and automatic
load control. Stop in at your Collins distributor and browse through the S/Line
classics.
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" Here's WICER
adjusting  the
matching net-
. work on  the
rmy Loop An-
tenna. For de-
" tails on this un-
usual antenna
see the analysis
on page 17.
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Don’t
gamble
on your °

future

FIELD ENGINEERS...
there’s a good deal for you at

R

Pick your specialty
from Raytheon’s
wide variety of
career assignments.
Raytheon’s broad-
based company activities are growing
and expanding throughout the world. To
qualified field engineers, the Raytheon
Service Company offers immediate open-
ings ranging from permanent and travel
assignments within the U.S., to travel
assignments world-wide.

Career opportunities are now available at
all levels of technical capability for ex-
perienced personnel acquainted with
operation ¢ maintenance ¢ installation ¢
training ¢ and publication of handbooks
and operating manuals.

HEAVY GROUND RADAR - MICROWAVE -
SONAR - FIRE CONTROL - DIGITAL -
COMMUNICATIONS

Raytheon Service

Company

Raytheon’s’ comprehensive benefits pro-
gram includes hospitalization, surgical,
major medical, life, disability, travel and
accident insurances, company-sponsored
education opportunities, and other allow-
ances and benefits.

Total compensation includes attractive
starting salaries, overseas and overtime
bonus, and per diem as applicable.

To arrange a convenient interview, send
resume to, or call collect, Kenneth H.
Slovin, Employment Manager, Raytheon
Service Company, Dept.12, Second Ave.,
Burlington, Massachusetts 01803. Tele-
phone: (617) 272-9300, Ext. 209,

EXCELLENCE IN ELECTRONICS

An Equal Opportunity Employer

o



MODEL R-5 ALLWAVE RECEIVER

An exceptionally fine receiver tor the short wave lis-
tener and beginning amateur operator. Fully transistor-
ized—sulid state. Covers .54 through 54.0 Mc 1n tive
continuous bands. Inciudes standard broadcast bana,
all foreign broadcast bands, all amateur bands trom 160
throuah 6 meters. all 27 Mc CB Channels, all 2-way
1adio trequencies from 30 to 50 Mc including many
police and tire departments. Controls include Variable

VFO-621

VFOtore.2and 1 174
meters. Transistorized
oscillator plus builtsn
zener diode requlated
power supply qives
highest stabinty. deal
match for TX-62 and
other VHF transmitters.

TX-62 TRANSMITTER

in respunse to the demand for an inexpensive. compact
VHF transmilter, Ameco has brought out its 2 and &
rweter transmitter There's no other transmitter like it on
the market. 75 watts input. phone and CW., Built-tn solid
state power supply. Broadbanded circuits make tuning
=asy. Uses inexpensive crystals or external VFQ.

Wired and tested ....oeeiuieerocnaaianees. $149.95

Beat Frequency Oscillator, Noise L imiter, Bandspread,
Cumpa:e with tube-type units costing as much!

W:red and test

Wired andtested. . ...
$59.95

CODE PRACTICE
OSCILLATOR
AND MONITOR

Acombination code practice oscillator
and CW Monitor. (No connection to
transmitter required.) Transistorized,
Has built-in speaker, tone control and
headphone jack.
Model OMK, Kit

(less batterles) ...... veessse$ 995
Model OM, wired and tested,
(less batteries) ............. $15.20

Similar unit. but mlhout CW RF
Monitor Feature.
Model OCPK, Kit
(less batteries) .............$ 7.95
Model OCP, wired and tested,
(less batteries) ..... veessn..$10.50

MODEL OM

160 THRU 6 METER
TRANSCEIVER PRE-AMP

MODEL PT

|(ch comrols evhrv(hlnq Aulomallc changeover, tranwnl Io
teceive Feeds and mute: x
Wired and tested .....

COMPLETE HAM RIGS

Receivers, transmitters, VFO, Pre- amphtlers
cunverters code prachce oscillators,
code recurds theory and license bauks.

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 sample FCC-type exam, using multiple choice
questions.

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

AVAILABLE AT LEADING HAM DISTRIBUTORS
Information included in new catalog.

Division ot Aerotron, Inc.
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

Deluxe line ot Ameco VHF Converters uses
three RCA Nuvistors to obtain an extremely
low noise tiqure and high gain. A gain con-
trol is included to reduce the qain it neces-
sary. These converters do NOT become
wubsolete when the receiver i1s changed.

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

$49.95

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

$34.95

PS-1 Power Supply,
Wiredandtested...
§12.50

NOVICE TRANSMITTER KIT

MODEL AC-1

Ideal kit for the beginner whe reauires a reliable TVI-suporessed transmitter.
Keyina is clean and chirp-free. Kit 1s simple to build and easy to operate.
Crystal Controlled, Pi-netwark Output, Includes AC Power Supply. For 40
4and 80 meters CW. 15 Watts input.

Kit with coil for any 1 band, including tubes...... s 921,95
Extra coil kit for any 1 band, CK-1.....0ceeenass .eee$ 1.00

CU AT THE SINGLE SIDEBAND SHOW, TUESDAY, MARCH 19 DURING IEEE WEEK.
STATLER-HILTON, NEW YORK CITY. STUART F. MEYER, W2GHK/4




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially [.eague members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL oificial elected by members in each Section,
Radio club reports are also desired by SCMs for inclusion in WST. ARRL Field Organization station appointments are
available in ureas shown to qualified League members. Geueral or Clonditional Class licensees or higher may be npnomted
ORS, OVS, OPS, 00 and UBS, Technicians may be uppointed OVS, OBS or V.H.F, PAM. Novices may be appointed OVS
SCMs desire .mphca.non leadership posts of SEC, EC, RM and PAM where vacancies exist.

sunla Barbura

__SO UTH.EASTE RN DIVISION

SOUTH\VLSTERN DIVISION

New Hampshire WlS\V‘{/l 1D3A Robert. Mitchell
m.mdv Taland SLAAV John k. Johnson
Vermout KINIP)I . Reginald Murray
W cswrn Mussuehusetts WISTR Normaa P. korest
— __N
Aluska* KRL7ALQ Albert F. Webe
idaho W7ZNN Donald A, Lrl‘xp
Montana W7rYN Jaseph A. D’Arcy
Oreiron K7WWR  Dule 'l Justice
Washington K7JHA Willfam K. \V.xtson
Fast Bay KALRN Richard Wllsou
Hawadi KH6BZE  Tee R. Wical
Nevadu Wi7PRV Leonard M. Norman
Sacramento Valley WABJDT John ¥. Minke, LLL
dun Irancisco WASAUD Hugh Cassidy
Han Joaquin Valley weJpPu Ralph Saroyun
Santa Clara Valley* WELGIZF  Edward A. (xrlbl
North turolina W4eBNU Murnctt . J)odd
South Carolina K4LNJ ‘Lu'k Hubbard
Virginia WASELY H. J. Hopkins
West Virginla WEJIM Donald B. Morris
(olorado KOF1H itiehard Hoppe
New Mexico W5S5WZK henncm D. Mills
Utah W7V Gerald &', Wurner
Wyoming w7cQL Wayne M. Aloore
KIWHW h dw.u‘d L. Sto.

Canal Zone KZ50B tussell k. ‘)bnrnollzer.
Lmtern Ilorida W4iMVB Jesw H. Morris

relu WARZL Howurd L. Schonher
\Vest Indies (P.R.-V.1.) KpP4DV Albert R, Crumley, Jr.
Western klorida W4RKIH  Frunk M. Butler, Jr.

“Arizonn WiFKK ~Floyd C. Col

Los Augeles K6UMV Donald R. mhercdge
Orauge W6DEY Roy R. Muxson
san Diego WBGGMNM J..I.mt"- F. Ismersoa, Jr.

WAGOKN Cleell D. Hinson

ATLANTIC DIVISION
RFD 1

ORTH \VESTERN I?IV[ SION

ACIFIC DIVISION
107

OANOKE DIVIS ON

ROCKY l\IOUNTAIN DIVISION

WEST GULF 1Dll;/ISION

734
Philadelphia 19114
Sitver Spring, Md. 20904
Wilburti Gardens,
‘I'renton 056218
Holland 14080
Stute College 16801

Springieid 62703
Tndlanapolis 46218
Portage 53901

J‘mcsvllle 56018 Lot
Clear Lake 57

Little Rock 72205
C'ovington 70433
Merldian 39301
Memphis 38123

wensboro 43301
Detrott 48240
Canton 44703

Schenectady 12309
Mussapequa Purk, L. L 11762
Bergenueld 0762

Gllman 50106
Wansas City 66109
Roll 65101
Chadron 69337

Delawure KINYG John L. Penrod
itstern Pennsylvania WakLL ieorge 8. Van Dyke, Jr. 4607 Conveut Lane
Marylund D. ¢, K3JYZ Clurl K. .\ndersen 14601 Claude Lune
Southern New Jersey Wz2al Edward Q. Raser 19 Blackwood Drive
Western New York K2HUK Churles ‘'T. Hansen Warner Giulf Rd.
Western Pennsylvania WINEM  Robert I, Guwryla 1463 N. Allen St.
—_— e y CENTRAL DIVISION
Illtnols WIPRN lidmond A. Metager 1520 South 4th 5t.
Indiuna WuBUQ Willlam &. Johnson, % Hillslde \ve.,
Wiscousin KyGsC Keuneth A, Sbneter Wauona Crall
DAKOTA DIVIS[OV
Minnesota WOTCK Herman R homschhe. Jr. RF
North Dukota WHDM Harold L. Sheets 21 Lucud Ave.
South Dakotu KPLTXW  Seward . Holt Box 5
— DELTA DIVISIU\I
W5DTR ™ Curtfs R. Willlams 10508 West 13th St.
wn \WSPAL J. Allen Bwanson, Jr. RED 1, Box 354-14
S slpnl WSEMM 3, tL. Halrston 1511-36th \ve.
‘'ennessee BiRCT Harcy A, Phillips 5200 Oak Meadow Ave,
_ GREAT LAKES DIVISION
Kentucky WA4KFO Lawrence I, Jelirey 1605 Antler Av
Michigan WHENX Ralph L. Thetresu <7209 W, Six \Ille Road
Ohto W8AL \Wilson k. \\'echel 1317 Lruz:m Ave,, N.W.
. UDSON DIVISIO
tsastern New York WikkU George W, Tt J.cy 1138 Norm Country Club Drive
Y. C. & Long Island K2L1DB Rlaine 5. Johnson £66 Cvpress St.
Northern New Jersey waLQp Louis J. Amoroso 180 Pleasunt Ave.
MIDWEST DIVISION
fow: WyBDZ Owen G, Hill . RI'D
Kansas KyBXI® Robert M. Summers 3u+5 North 72nd
Missourt WOTPK Alfred E. Schwaneke h‘dgnr Star Rte.
Nevruska® KOOAL V. A, Cashon, 444 Pine 8t., 0X 488
S — . — NEW ENGLAND DIVISION
" ‘onnecticut 1GVT 7 Tjohn 4T Mc Nassor 218 Boclln Ave,
Isustern Maussachusetts WiALDR Frank L. Buker, Jr. Solar Ave.
Muaine KIDYG Hecbert A. Davis

RE
Box 137-A, RE'D

30 Kroit St

3 Hillcredt Drive
46 Valley Rd.

Southington 06189
ur.slnt,rce 02185
04634

Pawtucket 025860
Montpetler 05601
Springield 01119

.i{l)‘(-xth St F
1418 tuggin Ave.
¢741 Firwood Lane
1005 1. 13t Ave,

ollege 99735
Lewiston %3501
Aunacondn 53711
Forest Grove 47116
isllensburg 98926

Cordova Way
4.).-6(0’1! Luluku l{d.

229 VIVL’N\ St

C!oncord 94521
Kancohe 96744
Boulder City 89005
rmichael Y5608
Rafacl 94901
3o 93702

nlnz Clty 93930

420 West b‘r.mldln St.
124 Fant Lane
KGN0 Hummett Ave.
1146 Morningstur Lane

Salisbury 25144
Union 2947y
Norlfolk 23503
Falrmont 26554

Atar Route
Rt. 1. HoX 854 F
4765 Nouth 275 West
i South Montuna Ave.

Idaho Springs RO452 -
Albuquerque 87102

gden R4401

sper 52601

LROK ﬂnrlm; Ave, S.W.
£.0. Box 107

.0, Bnx 1 ’41

P.o. Box 1902

P.0. Box 10073

323 Llliott Rd., S.E,

1n-n.n.ur .HFOL
Nargur
J.Lcksuuvllle RBeueh 32050
'nlumbus. 1902
Cluparra ticights
Nan Juan, P.R 00922,
Fort Waulton Lieach 32548

11 West Plerson St,
"0{0 Redbank St.
H'H South Ovllve St

6561 1Foyle Way

1933 (foventry Court

Phoenix 85017
Sun Valley 91352
Santa Ana 92

San Diego 92
Thousana U.xku 91360

‘hern Texas WHBNG L. L. H Calmount Fort Worth 76107
Ef"c’lr::gdmule N WEPMT, ocll C. Cash, 1R02 Smith Ave., Lawton 73501
Houthern ‘Texas WHAIR G. D. Jerry Sears 5634 skirdge St. Houston 77023

CANADIAN DIVISION -

“Albert VIS6 TG Harry idarrold 1834-5th Ave., N. Lethbridge, Alta.
lsrlush Columbla VE7FB i1, E. Savage 4 West 12th Ave. Vancouver 8, 8. C.
Manitob: VE4T John ‘Thomus Stacey Cottonwood C Brandon
M.mtlme* VEINR Willam Gillls Rural Route 6, hnndmc Rd. Moncton, N. B.
Ontarto VE3SBUX  Roy A. \Vthe. 5 Northwood Crescent, Belleville
Quebec VE20J Jim L 209 Brookdule Ave, Dorval, P. Q.

L&gsk‘;whewan* VESHP (,ordou C. Pearce 1903 Connaught St. Reglna’

*Qthclal appoiated to act temporarily {n the gbseuce of a regular oficial




1 nternatzonal

e LOW COST

o 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.

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 “0OX-

H” when ordering. $23

Postage Paid

A low cost Crystal for
the Experimenter

type (!EX”

715

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

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.

INTERNATIONAL

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

ar
s
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" AMERICAN
RADIO RELAY
LEAGUE, ivc,

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

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

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs,

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

All general correspondence should be addressed to the adminis-
trative headquarters ot Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WI1AW, 1914-1936
EUGENE C. WQODRUFE, WRCMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940~1952
GOODWIN L, DOSLAND, WITSN, 1952-1962
HERBERT HOOVER, JR, W6ZH, 1962-1966

Officers

President . . . . . . ROBERT W. DENNISTON, WONWX
Box 73, Newton, lowa 50208

first Vice-President . . WAYLAND M. GROVES, WSNW
1406 West 12th Street, Odessa, Texas 79760

Vice-Presidents . . . . CHARLES G, COMPTON, W@BUO
GILBERT L. CROSSLEY, W3YA

. JOHN HUNTOON, WiLvQ

Treasurer , . . DAVID H. HOUGHTON
225 Ma:n St., Newmgton, Connecticut 06111

Secretary . . . . . . . . .

L] L] [ ] L] L]

Honorary Vice-President . . . ., . FRANCIS E. HANDY, W1BD|

[ ) [ ) L] . .

General Manager . . . . . . . JOHN HUNTOON, WILvQ
Communications Manager . , . . . .GEORGE HART, WINJM
Technical Director . . . . . GEORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. BALDWIN, WI1IKE
Assistant Secretaries . . . . . PERRY F. WILLIAMS, WIUED
WILLIAM |, DUNKERLEY, JR, WA2INB

225 Main St., Newington, Connecticut 06111

. . L] L] L]

General Counsel . , . . . . ROBERT M. BOOTH, JR, W3PS
1100 Vermont Avenue, N. W., Washington, D. C. 20005
Associate Counsel . . . . . ARTHUR K. MEEN, Q.C., VE3RX
Suite 2212, 44 King St. West, Toronto 1, Ont.

DIRECTORS
Canada
NOEL B. KEATON................. VE3CJ
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“It Seems toUs...”

Second of a series

ARRL AND THE DEMOCRATIC PROCESS

Democraey, according to one authoritative dictionary, is “a theory of
government which, in its purest form, holds that the stute should be con-
trolled by all the people, each sharing equally in privileges, duties and re-
sponsibilities aud each participating in person in the government, as in the
city-states of ancient (Greece. In practice, control is vested in elective
officers us representatives who may be upheld or removed by the people.”

Not stated, but implicit in this definition, is the essential difference be-
tween democracy and other forms of organization or government. It is
that the power, the sovereignty, the *“ownership’ of a demoeratic insti-
tution is vested in its members or citizens. They may be apathetic or in-
different in the exercise of that power, but it is alwayvs there. Those who
are elected or appointed to run the organization do so uite literally st the
pleasure of the members.

No elected official or representative can allow himself to forget this basic
fact of life very often or for very long. If he is to be truly effective, he must
do three things well: reflect assiduously what his constituents conceive to
be their best interests, represent the best immediate and long-term interests
of the organization or society as u whole (which are not always the same
thing), and, finally, sustain the contidence of his constituents that he is
doing both.

These ure not easy to do. There are always conflicts of interest and dif-
fering points of view to he reconciled, and misinformation and misunder-
standings with which to contend. The ideal democratic representative is a
veritable paragon of wisdom and balanced judgment, and he is 4 rare bird
indeed.

So it is with the League. We elect our Board of Directors which has
overall responsibility for managing our affairs as an organization. The
Board functions through an Executive Committee, a group of oflicers and
@ hendquarters stuff — all of whom ure responsible to the Board. Few of
us us League members are completely in accord all the time with every-
thing our management does. .\nd at times some of us are in rather violent
disagreement.

However, because our Board members are elected from each of sixteen
divisions and serve for two-year terms, we have an exceptionally sensitive
kind of democracy. It tukes only ten members in any division to initiate o
change by nominating a replacement director. By and large, for fifty years
we amateurs have functioned very effectively through this our organiza-
tion. As in any democracy, we will continue to be effective only to the
extent that each of us concerns himself directly in the affairs of the League
and exercises his opportunity and responsibility as a member to elect the
hest qualified representatives, to keep himself as uccurately and fully in-
formed us possible, and — most important — to be committed, not

apathetic. ]



Even more than our correspondence, the continuing heavy purchase
of License Manuals indicates a substantial back-to-the—
books movement in preparation for higher—grade tickets.
Farly applicants confirm that mere memory won't suffice; you
have to "know your stuff." To provide an additional working

tool for the individual as well as class instruction, we
commence this month (page 64) a six-part series by W1DF
organized as a course of study in logical progression,
with Handbook and other outside references. (Note to
already-Extras: as we've found-—to our chagrin on one
question!--it is mighty useful as a refresher.)

Speaking date? Talks on amateur radio have great appeal
to local Rotary, Lions, PTA, women's clubs, high schools
and other community groups—-great for your club, too.
Hg. can help with material--films, suggested talk for
modification to your style, etc.

Year—-end League membership figures have changed only in
fractions of a percent the past several years, and 1967.was
again practically a standoff, with only a 0.2% domestic
(Canada/U.S.) membership increase. Not as much as we'd all
like to see, but not bad in view of a dues rise and a

decline in total licensees.

You 25—year Extra Class types worried about loss of DXCC
or other award credit when changing to 2-letter calls
should cool it. There's no problem. By the way, we'd like
to run a listing in QST of old 3-letter and new 2-letter
calls; please send us yours——separately from any other
correspondence. A postcard will be fine.

Seen the new ARRL bulletin prepared especially for affili—
ated clubs? If not, get your club secretary to pass it

around at the next meeting. It's intended as a news and
idea medium for members as well as officers.

FCC is now monitoring some CB channels 24 hours a day to
search for violations. A couple of ham frequencies with
idiotic goings—on could use the same surveillance.

It Hertz, but with FCC and the military now also deserting
the reactionary ranks, we're saying '"uncle" and will
gradually be shifting to the new frequency term.

Overleaf (as the Gs say), our editorial treats the prin-

ciples of the democratic process in the League. It is timely

to mention the practical application as well, for the .
annual Board of Directors meeting is in early May, and

thus now is not too soon to convey to your ARRL repre-—

sentative your views on topics and problems of the day.

Citizens Band clubs responding to our recent survey were
unanimous in wanting to know more about amateur radio.

This points up an opportunity to invite interested CBers to
amateur radio club meetings and license classes, or volun-—
teer to put on a program on ham radio at a CB club

meeting. Check the ARRL Training Aids list for appropriate
films. Many clubs report successful recruitment of CBers
into amateur ranks——and they make good hams, too.

10 . QST for
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What Are They? How Can They Be Used in Ham Radio?

BY DOUG DeMAW,* WICER

fore having a chance to reach the printing

presses. With the giaut strides being taken
each day in the solid-state field, it is conceivable
that such a thing could happen. However, it
should be quite some time before the topics dis-
cussed here become relegated to the archives of
ancient practices. Therafore, it is hoped that this
presentation will not only be timely, but that it
will help the reader to understand integrated
circuits and their potential uses.

!.R’I‘ICLES like this could become obsolete he-
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WHAT DOES 1T AlLL MEAN E

The IC Device

An in-depth discussion concerning the actual
mechanics of 1C {integrated cireuit) fabrication
will not. be given here, but it is important that
the reader know what is contained in the basic
module, and how TCs differ from other solid-
state components. As the term ‘‘integrated”
implies, mwany components are incorporated into
4 larger unit, or formed into a whole, when an
[ module is manufactured. For the purpose of
simplification let's regard an 1C as a collection
ol diodes, transistors, resistors, and capacitors,
all built up on a single piece of semiconductor
material, or “substrate.” The exact number of
individual items represented on u single piece of
material, or “chip,” is dependent upon the in-
tended application. In other words, a particular
integrated circuit might have but one diode and
two transistors on its chip, or it could have us
many as 15 transistors, 20 resistors, 8 diodes, and
" Assistant 'Uechnical Kditor, ST,
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11 capacitors (hypothetical) contained thereon.

The basic IC chip is a single crystal, or wafer,
of n- or p-type silicon. Through a complex
munufucburing process, impurities are introduced
(diffusion process) into different areas of the
basic silicon wafer. By introducing n- or p-type
materials iu this manner, diodes and transistors
are formed. Resistors are formed by making
ohmic contacts to certain sections of the basic
semiconductor chip. A coating of insulating
oxide is added to the chip after the diodes and
transistor elements are formed. This coaling is
used as the dielectric material when the capaci-
tors, if required, are formed on the wafer. The
basic structure of a simple integrated-cireuit
device is shown in cross-sectional form in Fig. 1.
A detailed description of the manufacturing
process and the philosophy used in IC fabrication
is treated in 1A Linear [ntegrated Circuits.t
The book contains a weualth of information con-
cerning IC techniques.

I('s are packaged in two basic styles of con-
tainer, each requiring a different mounting tech-
nique when installed in the circuit. Many inte-
grated cireuits are housed in standard TO-5
transistor cases, using as many as 10 or more
leads for circuit connections. Other IC modules
are housed in Hat-pack style packages, some with
14 or more connecting leads.

Electrical Properties

At this time,; most 1Cs contain bipolar tran-
sistors, though some companies have hegun to
" tPech. Series IC-41, available tor $2.00 trom most
electronies supply houses.

a There’s a lot of talk these days abont
% integrated circuits. Many regard ICs
x as the electronic building blocks of this
» era. Here's a look at what integrated
a cirvcuits are, what’s involved in using
" them, and how they might be used in
n some typical radio civcuits, We'll let
u You, the reader, draw your own con-
U clusions regarding their usefulness in
a amatenr applications.

-
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Fig. 1—Pictorial and schematic diagrams of a typical

integrated-circuit module. The metalized contacts connect

the different parts of the IC together to form the hookup
shown in the schematic.

use FETSs in some of their models. A significant
feature of having two or more transistors on a
common chip - - the same benefit applies to
diodes on u common wafer — is that they exhibit
similar characteristies. That is to say, they are
closely matehed units by virtue of their being
furmed at the sume time, under the same con-
ditions, and on a uniform single crystal of silicon.
When discrete (individual) diodes or transistors
are used in a cireuit which requires close match-
ing of characteristics {such as iu bualanced-
modulator circuits, diseriminators, cascode am-
plifiers, and similar), it is a difficult task to find
{ike semiconductors. The same situation exists
when it comes to IC resistance and capacitance
elements. When considering their absolute vulues,
the tolerance range may be quite wide, but the
resistors or capacitors on a specific IC substrate
will be closely matched to one another in char-
acteristics, a vital consideration in circuits re-
quiring precise electrical balance. Additionally,
with all components on the same wafer any
changes in characteristics which are brought
about by temperature variations will usually
cause all values to change by equal amounts, or
nearly so. 'I'his makes it less difficult to maintain
eircuit balance, a requirement that is hard to
realize when using discrete resistors, capacitors,
diodes, or transistors.

In sume instances the overall cost of a piece
of equipment can be reduced by the use of inte-
grated cirenits. This of course depends upon the
number of outboard components that are needed
to complete a particular circuit. Ordinarily, by-
pass and decoupling capacitors must be azdded
externally to an 1C stage. The built-in capucitors
are necessarily of the low-capacitance type be-
«ause of limitations imposed by the smallness of
the silicon chip. For this reason, large values of
capacitance — in the f. and upper pf. range —
must be added externally. The sume holds true
where high values of d.c. resistance are concerned,
or where power-handling resistors are needed.
In r.f. and audio circuits, input and output
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transformers musi also be added as outhoard
compouents. Therefore, there can be instances
when it costs no more to use discrete com-
punents for, say, an Lf. amplifier stage requiring
a specified power gain, than it would were un
1C* put to work in the sume kind of eireuit.

Physically, and in terms of man hours, the
1C’sadvantages may outweigh any small increase
in cost.aver a discrete-component circeuit. Because
of the modular format, servicing is more rupid
when 1Cs are used. Construction time is greatly
reduced in comparison to that which is possible
with conventional parts. Schematic diagrams are
easier to follow, especially by beginners, when
IC symbols are used. Circuits can be repeated
with greater reliability when integrated circuits
are used. The foregoing features are especially
useful where club projects or other group efforts
are concerned.

There are some minor disadvantages con-
nected with the use of integrated circuits, espe-
cially when one attempts to use the 1C for some
purpose other than its intended one — specifi-
cally, if one uses an [(! in such a way as to utilize
its components as discrete elements. An example
of such a circuit is given iu Fig. 3E where an i.f.
amplifier module is treated like a collection of
sepurate components and made to serve us a
crystal-controlled converter. In this instance,
hecause all of the solid-stute components are on
the saume chip, isolation between the oscillator
and the rest of the circuit ix rather poor. This
means that oscillator harmonics are difficult to
isolate — a circuit complication when it comes to
image rejection and the reduction of spurious
responses. [mprovisation of other ecircuits,
where the IC elements are used as diserete units,
can lead to similar problems unless the builder
is careful in his design work. These words of
warning are not given to discourage the reader
from trving new ideas with ICs, for there are u
vast number of possibilities when it comes to
using some [Cs for unintended applications. The
field is actually wide open us far as ham projects
are concerned.
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Fig. 2—Representative schematic diagrams of a few {C types which are useful in amateur radio work. The CA3002

at A can be used as a product detector, a.m. detector, or i.f. amplifier up to 11 Mc. At B, an IC which can be used as

a cascode r.f. or i.f. amplifier up to 100 Mc., as a video amplifier, or as a 40-mw. class-B audio amplifier. Diodes

shown in dashed lines are ““bonus” elements (see text} which must be considered during circuit design work. A diode

array, CA3019, is shown at C, and is useful as a balanced modulator or mixer. A complex operational-amplifier 1C

(CA3020) is shown at D. It is useful as an audio amplifier or diiver (500 mw.) and is useful to 6 Mc. Differential-amplifier
ICs are shown at E and F. Both are good as if. or r.f. amplifiers into the v.h.f. region.
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Another matter which must be taken into ac-
count when using integrated circuits for nnortho-
dox applications is the existence of diode june-
tions and additional capacitances (Fig. 2B) which
exist but are not shown on the manufacturer's
data sheet in schematic tform. These *honus"
cormponents are not troublesome when an 1C is
used as intended. They must be taken into ac-
count, however, when designing unusual circuits
in which the 1C's elements are used as separate
transistors, diodes, resistors, aud capacitors.

Typical integrated circuits (courtesy of RCA)

Some Common Terms

Integrated-circuit amplifiers fall into two gen-
eral categories. The busic configuration is known
as the ‘“differential amplifier.”” A typical circuit
for this type of {C is given in Fig. 2 at E and F.
The term *“differentiul " indicates that the ampli-
fier is one which has two similar input circuits,
connected so as to respond to the difference
hetween two voltages or enrrents. Such an ampli-
fier will effectively suppress like voltages or eur-
rents. In general terms one can regard a differen-
tiul amplifier as 1 push-pull amplifier. In Fig. 2E
the differential pair of transistors, ¢); and s,
must have a combined total emitter current
that is equal to the total amount of current
supplied to (3, the constant-current sink.® Qs
is used in place of a resistor — which could be
used in such an application - because it provides
a useful control circuit for the differential pair,
¢y and (s, By taking advautage of the properties
of )3, temperature compensation can be etfected,
or it. can function as a gain control, as a squelch
control, or to provide a switch action. These
features cannot be realized when using a resistor
current sink in place of 3. The balanced input
terminals are numbered 1 and 5. Balanced col-
lector output can be taken from terminals 6 and
5§, or single-ended output can be taken from
pin 6, with the supply voltage connected to pin 8.

The current sink, @3, can be made to control
vhe differential pair of the IC by applying forward
bias at terminal 7. Terminals 2 and 4 provide
greater design flexibility as far as the operation of
0, is concerned, permitting the user to bypass
the base and emitter with a suitable capacitor,

2 A “sink " is detined as a place where energy from several
sources is collected or Jrained away.
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or to connect external bias resistors to that part
of the cireuit.

“Operational amplifiers,” as they are culled,
consist for the most part of cascaded differential
amplifiers of the type just described. In simple
terms, the vperational amplifier is a very-high-
gain direct-coupled amplifier. Its response char-
acteristics are established through the application
of external feedback. Because of its character-
istics, the “op amp’ is particularly useful in
broad-band amplifier circuits. It ¢can be used to
provide shaped response curves — flat, broad, or
peaked. These features make the operational-
amplifier IC especially useful in i.t., video, and
audio amplifier eirenits, It is also nsed in the
mathematical circuits of computers for differen-
tintion, integration, and analog comparisons,
An operational amplifier is more complex than a
differential amplifier as can be seen in the repre-
sentative circuits of Figs. 2A and D.

Many other circuits are available in integrated-
cireuit form. Among the availuble types are diode
arrays, flip-Hops, transistor arrays,® Darlington
grrays, and many others.

Some Mechanical Considerations

Integrated circuils are available in two gen-
eral package styles— the iulti-lead TO-5
transistor case, and the dual in-line plastic
“flat-pack’ enclosure. With either type the
mattter of mounting can be solved in several
ways: by using perforated board and push-in
terminals, etched-circuit boards, or sockets thay
are designed expressly for ICs. The latter, un-
fortunately, are extremely expensive at this time,
costing several dollars each in single-lot quan-
tity. Just recently, Cinch-Jones Clo. has released
some 6-, 8-, und 10-terminal sockets for TO-5
style ICs. These sockets sell for less than one

2 An “array' is a group of many similar integrated de-
vices without separute enclosures. Each has at least one of
its electrodes connected to a common ennductor.

Simple mounting techniques for IC can be worked out.

Here a TO-5 type IC is connected to a perforated board

by means of 10 push-in terminals. Circuit connections are
made on the opposite side of the board.

QST for
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dollar each and are numbered 6-1CS, 8-1CS, and
10-1CS, respectively.

When installing ICs in cire :its where plug-in
techniques aren't used, it is important that care
be given to the matter of soldering. As with
other semiconductor devices, excessive heat can
cause damage. Always use a light-duty soldering
iron and employ a heat sink on each IC lead
when soldering it into the circuit.

Amateur Applications

Actually, there are few ham radio circuits in
which ICs could not find practical application.
For example, ICs are available for use in cascode
v.h.f. and h.f. amplifiers, for r.f. and i.f. circuits,
a.m. and product detectors, video amplifiers,
audio amplifiers, balanced modulators, and multi-
vibrators. This list barely scratches the surface
when if. comes to naming possible uses. A com-
plete list is fur beyond the scope of this article.
Some typical circuits which are designed around
RCA and Motorola integrated-circuit modules
are given in Fig. 3. Representative circuit dia-
grams of the individual ICs are given in Fig. 2
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Fig. 3—Block representations of integrated circvits with
the additional components required shown in schematic
form. At A, a typical hookup for an IC product detector.
The circuit at B shows a basic arrangement for using a
CA3019 as a balanced modulator. The null controls have
not been added, simplifying the illustration. A typical
audio amplifier arrangement for a CA3020 is shown at
C. T1 can be a 500-ohm center-tapped primary to 8-ohm
secondary transformer. Up to one watt of output is
possible, but with some distortion at the higher levels.
An if. or r.f. amplifier can be built by using the circuit
at D. A manual gain control, R, establishes operating
bias for the CA3028, thus controlling the overall gain of
the stage. A.g.c. can be used at terminal 7 instead, if
desired. The circuit at E shows how an IC can be treated
as a group of discrete components to form a special
hookup. In this instance a Motorola MC1550 functions as
a 160-meter crystal-controlled converter.

so that the reader can better understand the
concept of integrated circuits, and so that a com-
parison ¢an be made between the block and
schematic illustrations of each type.

Some Experiments

The circuits of Fig. 8 represent some common
uses for [Cs. The i.f. amplifier at 1) has o manual
gain control, R, for setting the level of ontput.
A.g.c. could be applied to terminal 7, rather
than a manually-set bias voltage, if automatic
gain control provisions are desired. A similar
circuit, using a Motorola MC-1550G IC, was used
in the i.f. stage of the 144-Mec. converter which
was described in September 1967 QST page 11.

Treating the elements of a MC1550G as dis--
crete units, the 160-meter converter circuit of Fig.
3E was worked out. It performed well, but re-
quired a high-¢ input circuit to minimize image
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responses caused by oscillator harmonies, a con-
dition discussed earlier in this article. A photo
of the converter is shown. Other [Cs should lend
themselves to diserete-circuit adaptations too.
The main limiting factor here is the designer’s
irnagination.

Anexcellentexample of how tlip-flop ICs can be
put to goud use can be scen in The Micro-TO
Keyer circuit (QST, August 1967, page 17).

In Conclusion

Examples of IC applications have been given
in thumb-nail-sketch form in this article. ‘The
possibilities are practically without limit. A
full description of any given integrated-circuit
device can of course be found in the manufac-

¢ 1 wnicn vhe 14 s ele

A view of the IC con-
verter circuit of Fig. 3E.
The input tuned circuit
is wound on a ferrite
rod to provide high Q
—an aid to image re-
jection.

turer's data sheets and application notes. Such
considerations as frequency limits, temperature
ranges, gain figures, distortion percentages,
operating voltages and currents, and recom-
mended signal-voltage levels will be listed there.
It is a good idea to consult the data sheets before
launching into a new project.

Here at least are sume of the facts concerning
ICs. The decision whether or not to try some 1C
design work will of course be up to the reader.
It is hoped that some of the 1C mysteries which
may have existed in the reader’s mind have been
solved here. [t is safe to proclaim, for sure, that
ICs are here to stay. They will play an ever-
increasing role of importance in amateur equip-
ment design in the years to come. 05—

NEW BOOKS

RCA Transistor Manual, Technical Series
SC-13, published by Radio Corporation of
America, Electronic (Cfomponents and Devices,
Harrison, New Jersey. 544 pages, 5% x 8 inches,
paper cover. Price, $2.00.

A primary purpose of a book like the RCA Transistor
Manual is to provide technical data on the manufacturer's
products — & most useful function, and one of unquestion-
able value to anyvone engrossed in circuit applications of
those products. Buch technical data interests the amateur,
too, but probably of equal interest ix the fact that the
Manual is growing into a most useful exposition of funda-
mentals and practical applications of semiconductors.
‘The purchaser of this new edition gets what amounts to a
160-page textbook which not only treats transistors. diodes
and thyristors from a device standpoint but also runs in
much down-to-earth how-to-use-it information that too
often doesn't get into books. Chapters on the MOSFET and
thyristors have been added in this new edition, in addition
to expansion of the earlier subjects to bring them into line
with current technology.

As icing on the cake, there isx a 74-page section of cir-
cuits — circuits for hroadcast and f.m. receivers, high-and
low-power hi-fi amplifiers. power supplies, battery chargers,
controllers for speed and heat, and (of special interest to
the amateur) transmitters, miscellaneous small pieces of
equipment, and an electronic keyer. .\ most welcome
feature of this section is that each circuit is accompanied
by a discussion of its uperation,
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‘The data section covers more than 400 active transistor
types in detail and lista cupsule data on some additional
hundreds now discontinued (the mortality i high in the
semniconductor field!) with, in many cases, recommended
replacement types. There is also data on thyristors, silicon
diodes, and tunnel diodes. A helpful chart for selecting
particular tvpes for particular purposes is included.

— WWIDF

Contact at Sea, by Peter B. Schrocder.
Published by the Gregg Press, 171 Ii. Ridgewood
Ave., Ridgewood, N. J. 15% pages, including
hibliography and index, 514 X 814, 36 illustra-
tions, hard cover. $9.95.

The first practical use of wireless was in the mari-
time service. Where hetter, then, for ardent radio
historian (and amateur -— WIPNY) Schroeder to
turn his current attention than to the early days of
drama on the high seas? A professor of history at
the University of Connecticut, with a consumiang
interest in radio regulation, he pinpoints early
problems and their solutions, as background to an
appraisal of present-day marine communications.
International radio conferences get substantial treat-
ment. For the layman, the text makes engrossing
reading; for the serious student, appendices and an
extensive bibliography round out the volume.
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military antenna that has created con-

siderable interest in amateur circles, both
in on-the-air comments and in mail to Head-
quarters. The antenna, a vertical loop designed
fur use in the 2.5- to 3-Mec. runge, is said to have
very high efficiency for its small size. The antenna
is in the form of an octagon with tive-foot sides,
and is approximately 12 feet in width. In normal
operation the antenna is set up with the base
four feet above the ground, making the top about
16 feet high.

The antenna was designed for quick portability
for use in Vietnam. The aim was to design an
antenna that could be quickly dismaniled or
ussembled, would pack into a small space, and
would be an efficient performer. It was stated
in the article that the antenna performed us
well, or better than, a full-size dipole 40 feet
in the air. No wonder amateurs are interested!

The photographs show our version of the
antenna, built up to see how well it would perform
in tests against various 80-meter antennas. Figs.
1A and 1B show the schematic of the antenna and
matching network.

In any antenna that is physically small for
the frequency, the radiation resistance will also
be smaller than a fullsize antenna. As the an-
tenna is reduced in size, the radiation resistance
also gets smaller and smaller. According to the
formulas for small loop antennas, the radiation
resistance of this loop is on the order of 0.5
ohm or less. In order for such an antenna to
work at reasonable efficiency, the ohmic losses
must be kept as low as possible. This means
large conductors, low resistance joints and con-
nections, and any other precautions that can be
employed to reduce ohmic resistance.

In our model, 1!4-inch-diameter aluminum
tubing, the same as in the military version,
was used for the loop. For counnections at the
joints, the tubing was Hattened, filed smooth,

% Technical Department, QS7',
I Patterson, * Down-to-Eiarth Army Antenna,”
tronics, August ?1. 1967,

! recent article in Klectronics! described a

Elec-
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The Army Loop in Ham

munication

Tests in Comparison
with Other Antenna Types

BY LEWIS G. McCOY,* WI1ICP

and the pieces then bolted together at each
joint with three l{-inch-diameter aluminum nuts
and bolts, as in Fig. 3.

In order to reduce losses, the military antenna
used the matching circuit shown at Fig. 1B.
This is a completely capacitive network: a net-
work with inductances would have added to the

TOP

,
-— 2

ALL SIDES
5" LONG

MATCHING NET7WORK

Fig. 1 —A—Drawing of the octagonal loop; B—The match-
ing network. In matching, a 50-ohm s.w.r. bridge is inserted
in the coaxial line and the network adjusted
to a 1-to-1 match.

Cia, Cip—Approximately 650 pf. per section, each
section consisting of two 325 pf. variables in
parallel.

C2—Approximately 500 pf., two 250 pf. variables in
parallel.

The interest aroused by a loop an-
tenna described in Electronics a few
months ago sparked a trial by ARRL

HQ of a home-built version. The
proof of an antenna is in the com-
munication it produces, so several
commonly-used 80-meter antenna
types were compared with the lcop
in direct A-B tests. Here is a report
on the results.
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Fig. 2—The loop mounted on a guyed 2 x 3. The sides of
the loop also were guyed as the antenna tended to
be "'floppy,” in even light winds.

fosses. Although w combination of tixed mica
and air-spaced variable cupacitors was used in
the military version, it was discovered in our
setup that the mica capacitors available to us
heated up considerably at a power level of 150
watts. Air variables therefore were used through-
out.

Testing the Loop

Our loop was sel up exactly as described in
the Llectronies article, with the bottom four
feet above ground. The anteuna was matched to
50 ohms at 3950 ke. Three other antennas were
used for comparison. The first was a full-size
dipole, fed with 6-inch open-wire feeders, with
the antenna about 60 feet in the air. The second
antenna was an inverted V 100 feet long overall,
center-fed with open-wire line. The top of the
inverted V was deliberately installed at the same
height a3 the top of the loop, 16 feet above
ground, aud the ends were brought down to four
fect, the sume as the hottom of the loop. One
other antenna was used, a 3U-fool high, base-
loaded vertical, fed with 50-ohm couxial line.
All antennas were very carefully matched to 50
ohms at 3980 ke. A four-position coaxial switeh
was used so that switching could be accomplished
instantly.

Several hundred tests were made, both listen-
ing and transmitting, over u four-week period.
In no instance did the loop outperform the G-
foot high dipole. In listening tests the difference
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was of the order of three S units. ‘T'his difference
also showed up on  transmitting —in faect,
several stations accused us of turning on a linear
when we switched to the dipole!

The difference between the loop aud the in-
verled V was not so marked, but in most in-
stances the V outperformed the loop by aboui
one S unit. Usual transmitting reports were S6
on the loop, S7 on the V, and 89 or more on the
big dipole.

The vertical produced some very interesting
results. During the daytime the vertical wus
very poor compired to the other three antennas.
In fact, in some instances, with 36 to S9 reports
on the other three antennas, we weren’t even
heard on the vertical. However, after dark it
was another story. Signal strength on the vertical
came up to u par with the fullsize dipole,
actually surpassing it on some long-range (over
1000 miles) contacts.

Because the Klectronies article had emphasized
that the loop did a better job than u full-size
dipole, we did considerable head scratching.
Finally, we called Kenneth Patterson, designer
of the loop, u call which brought forth sutne
very interesting information. Mr. Patterson
quickly pointed out thut our problem was most
likely in the ohmic losses in the joint connections,
In the military version, special sleeve clamps
are used over euch joint to insure adequate
“skin” contact. In addition, the joints are gold-
plated! The gold plating reduces deterioration
of the connection and provides excellent contact.
This could very well be the difference between
ihe performance of our unit and the military
version.? Also, for the micu capacitors used in

(Continued orn puye [50)

% The joint resistance could bhe eliminated cntirely if
a single section of tubing, of the same overall length, could
be hent in a circle, since in the arateur case it. would be un-
necessary to provide for rapid assembly and disasseinbly,

Fig. 3—This view shows the joint connections. In the military
version, 45-degree elbows are used and the elbows
and joints are gold plated.
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c. M.U.F, Tendencies
rrent Sunspot Cycle

BY ROBERT B. COOPER, JR.,* K6BEDX/WSBKHT

HF first solid F-layer 50-Me. DX of the cur-
Trent sunspot cycle oceurred over the four-

day period December 31, 1967 to January 3,
196%. With this rise in the maximum usable
frequency (m.u.f.) to or above 50 Me., an entire
new generation of G-meter enthusiasts discovered
the wonders of a form of radio propagation that
has been largely missing from the v.h.f. scene for
eight years or more.

I)iscussions on the air that followed these
openings convinced this observer that most of
the newer 50-Mec. vperators have not taken the
time to hone up on what mukes /"y tick, and there
were indications that even some of the more
experienced may be rusty on 50-Mc. propagation
tricks. Since at best, 50-Mec. openings are short~
lived, and spread far apart on the caulendar, you
don’t have to miss very many to be left out in
the cold completely.

On the further observation that all too oft
many 50-Mec. stations are not on the air w
they should be (i.e., when the band /s ¢
this report is presented in the hope thafd
will be on hand when the band shows
during the current cycle.

There are reully only two relevant ques
the avid 6-meter operator wants answered:

1) 'When will the band be ope

2) In which direction will i

The aunswer to the first is

A) Certain types of oper
ring in nature. They repeaf
lar fashion, with a predictush
certain influences on

B) The influencesy
high m.u. f can be

dpen?
Bree parts.
iyl to be recur-

the nuusudlv
they result in
f not fortunate
ce of the tirst
ect their continued
ly surmise whether
“open for a day or two
more. (In t hu can safely ascertain
whether or | opening, oceurring on

a Tuesday, for e ampie, will repeat itself on
Wedneaday This should trigger a reflex instinct
telling you to do what you can to be absent from

presence
the band w

. work on Wednesday!)

¥2018 East Pico, Fresno, California 93726,

March 1968

() Certain conditions that trigger 50-Me.
openings via the # luyer are likely to repeat them-
selves 27 to 28 days after their initial appearance.
So the mere fauct that you missed a rare vpening
to the Caribbean and Hawau on Ianuary 1
should not cause yo ope. There is a
hetter-than-even chat will repeat
itself January 28-29, any February.
More about this

| question is not
vou have reason
#1s likely, and have
made arr, e ear the rig, your being
ime is usually the most
ces that are known to induce
er, resulting in an unusually

rtain radio paths (i.e., North Americu to
¢#) than over other radio paths.
wuse the # region of the ionosphere
different characteristics in the northern
re during the fall than the spring, or in
ter than the summer, we can reasonably
L openings of # different nature in the fall
1 in the spring, ete. The influences we have
entioned may occur at any time of the year.
But the reactions such intluences cause will
differ for North American observers as the time
of year varies.

ESSA Charts, Sunspot Counts, and All
That Jazz

For more years than I can recull, the Central
Radio Propagation Laboratory (now the Envir-
onmental Science Services Administration) has
published a fine set of monthly charts in booklet
form, predicting the m.u.f. for virtually every
part of the world, as a function of time of day,
for three months in advance. These consist of a
set of maps showing continental outlines and
major island groups, overprinted with sets of
squiggly lines. The lines are numbered and
purport to show the highest frequency that the
F layer will reflect back to earth for that point
above the globe, for that time of day. As nice
as these charts are, they have no real practical
value to the 5U-Me. enthusiast who is endeavor-
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ing to determine if the band will open a week from
uext Tuesday. Primarily, they are prepared for
the commercial h.f. radio circuit wser, who must
have virtually (O0-percent reliable commuuica-
tions between two distinct points on the globe.
The charts make no allowance for the unusual
inHuences which cause the 5)-Mec. band to open
briefly, and that is all that we are concerned
with here.!

Everyone on 6 kicks the phrase ‘sunspot
count” around quite glibly. But what does it
mean? And how high must the count be before
the 50-Me. band opens? Let me put it this way.
The count is made daily, and averaged (for the
month) at the end of each calendar month. The
daily count itself has no direct bearing on 6-meter
conditions. 1f someone advises you that an
observatory counted 200 sunspots this morning,
don't break a toe ruuning for the 6-meter rig.
1t probably doesn't mean 4 thing. Next weeck the
count may drop to 35 for a day or two. The
count is important only when it is in proper
perspective, and that is when it is taken as a
long-term 13-month average. lere is how it
works.

At the end of each month the daily ohserved
(i.e., visually counted) sunspots are averaged
together. The sunspot cycle is based upon the
smoothed sunspot numbers. A smoothed number
is an average of the observed monthly numbers
over o l3-month period. Since the smoothed
average is always centered on the middle month
of the l3-month period, the true count (the
smoothed average) is always behind the current
month by at least ¢ to 7 months.

Solar observers ulso release a smoothed sunspot
number forecast. The forecast is centered on the
current month: taking the six months' aciual
count just past, and predicting what the count
will be for the six months to come. This forecast
number is the vue we hear kicked around most
often: it is u combination of the past, present and
future. And even the best of us have trouble with
the future. So the sunspot count is probably not
a very good method of telling us what to expect.
At least not tomorrow, or the next day. Or next
week. Is it useless?

No, not at all. Keep in mind that ionization
of the F layers is a cumulative thing. It builds
up day by day, sort of like u trickle charge on a
battery. As long as the average number of sun-
spots observed continues to climb, the trickle
charge builds the ionization higher and higher,
until something comes along to short-circuit the
charge, such us a solur flare and following mag-
netic disturbance. Then the ionization process is
degraded for as long as the disturbance lasts.
When the disturbance dissipates, the ionization
process begius anew, usually starting near the
point where it left off before the disturbauce
oceurred.

As a matter of purely academic interest, 6-

f Rule-oi-thumb for use with ESSA Predictions: If the
m.u.f, indicated for a given month ig 44 Alc. or higher, the
peak days of that month are worth watching for 50 Me. DX,
------ Editor
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meter operators during the 1956-60 peak of the
lust solar cycle observed that the smoothed
sunspot count had to be 120 or above for the
50-Me. band to propagate on a regular basis
(i.e., at times other than when there was a
disturbauce imminent or in progressj G-meter
signals between such regular points as the East
Cloast and Europe, East and West coasts of
North America, or West Coast and Hawaii-
Japan.

Nince there is serious yuestion as to whether
the smoothed sunspot count will ever get that
high during the current cycle, we must rely on
the so-called disturbed conditions to influence
the H0-Me. band. And that brings us to our true
topic.

Observe—Analyze-Operate

When the sunspot count is above 120, it
doesn’t take au analyst to *predict” that the
band will open. Simply being around every so
often is sufficient; the band will probably be
open, at least for a limited time, almost daily.

This is not true during the pre-120 count
period, however. At the present time, 50 Me.
opens only when some form of catalyst disrupts
the normal course of events in the /' region. This
may occur once i month, or perhaps just a
half dozen times during the remainder of the
entire cycle. We have no accurate way of know-
ing. But we do know that if (A) happens, (B) is
sure to follow. (\) in this case is a solar Hare,
or magnetic disturbance. And (B) is an open
band on 50 Me.

Check WWV-WWVH

In addition to broadcasting highly-accurate
time signals, ESSA stations WWYV and WWVH
transmit regular reports of observed solar activ-
ity. Through an interconnected network of h.f.
radio circuits, solar observatories all over the
globe share their information. WWYV also reports
to its listeners the current observed radio
propagation conditions: more about this shortly.
Of the two services, the solar obserrations are the
more important because they give you the first
warning that something unusual is going to
happen to owr ionosphere. Such warnings run
from 12 to 24 hours ahead of the actual occur-
reuce-adequate warning in most instances.

This service is given over WWYV at 19 minutes
past each hour, and WWVH at 49 minutes past
each hour, on AZ code, at about 7 words per
minute. Table 1 lists the symbols that may be
included, iu groups, in a report at 19 and 49
minutes after the hour, and further explains the
sequence transmitted for your interpolation.

Let's assume that you tune in WWV at 19
ruinutes after the hour, or WWVIH at 49 minutes
pust, and hear this message sequence, always
transmitted ahead of the regular time and voice
identification, which are given just before 20
minutes after or 50 minutes after:

GEO DDD EEE EEE UT 2AD 8¢

What does it mean? First of all (see Table I)
GEO auvnounces that what follows is a geo alert.
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TABLE I

WWV-WWVH Geo-Alert Symbols
and Meanings

Thereare three sets of meaningfulsymbols.
First symbol after the identification, GEO.
This letter is repeated three times.

[t — No alert ~— nothing
peeted.

[ — IKlare expected — general type.

S — Proton flare expected —— more severe
type.

T — Magnetic storm expeected, usually
following an observed flare.

U -— Flares and magnetic storm expected.
Usually one flare has already oc-
curred, which will cause a distur-
bance, and another flare is expected.

YV — Proton flare and magnetic storin ex-
pected —— same as U.

H — Strat warming.

D — Strat warming and flares expected.

B —- Strat warming and proton flare ¢x-
pected.

M — Strat warning and magnetic storm

expected.

SNecond symbol transmitted, repeated

three times. (Report on an actual observed

Hare event.)

M — HKvent began between 00 and 06 UT
the day before issue of alert (all
days UT).

T - Kvent began between 06 and 12 UT.

I — Event began between 12 and 18 UT.

¥ — ldvent beyun between 18 and 24 UT.

{ — Kvent began between 00 and 04 on
day of alert.

|5 -— No alert (no observed event).

Third symbol transmitted, repeated three

times. (Report of an observed disturbance,

such as follows an event as reported first

unusual ex-

symbol.)
{T — Event began day before alert, 00-06
UT.

A — Kvent began 06-12 UT.
13 — Rvent began 12-18 UT.
D — Event began 18-24 UT.
N — Event begaun 00-04 day of alert.
K — No alert (no observed event).
A tyvpical report is GEO DDD EKE EEE
UT 2 AD 080. Of this, only GIEO D (DD)
E (EE) E (EE) has any hearing on solar
activity and disturbance reports. See text.

Since each letter symbol is transmitted three
times, what we really have is:

(GEO D EE UT 2AD 439

The “D” is the first symbol. Using Table I,
we see that it indicates there is stratospheric
warming (start warming), and that flares are
expected. The “E” is the second symbol, here
indicating that no actual observed lare has been
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reported. The second “E’ is the third symbol,
also indicating no observation; in this case,
no observed distrubance. The “UT 2AD (80"
has no bearing on propagation or solar conditions.
This refers to UT time correction, so can be
forgotten in our situation.

In vhis particular report, we have knowledge
that a flare is probable. Apparently solar ob-
servers ar¢ witnessing a sunspot or complex of
spols which are similar to others in the past
which have produced flares. And since any
type of Hare will probably cause the £ layer to
do erratic and unusual things within a period
of from 24 to 4% hours from the time it occurs,
you should be on your toes.

Once you have your first warning that a flare
has wvceurred, then what? At this point you
should begin checking WWYV ay often as possible
for the regular propagation reports given every
five minutes, and continue to check on the 19-
or 49-minute-after geo alerts.

Soon after the flare actually occurs the symbols
transmitted will change, to

GEOTIE
for example. This indicates that a magnetic
disturbance is expected (T): the flare that can
he expected to cause the magnetic disturbance
oceurred between 00 and 04 UT of the day that
you are hearing the report (1); but that magnetic
activity is normal at that point (E).

As soon as energy from the flare reaches earth
(from 12 to 24 hours after the flare), radio condi-
tions will become disturbed. The # layer will
begin to gyrate wildly, uscillating or pulsating
up and down. This will cause the familiar Hutter
fuding on signals propagated via the # layer,
especially the North Atlantic path signals which
pass fairly close to the magnetic north pole.

WWYV responds by alerting its listeners with
reports every five minutes of the observed radio
conditions on the North Atlantic path. These
are transmitted on A2 code just ahead of the
voice announcements at each five-minute mark
period.

As Table IT indicates, the warning usually
eonsists of one of two letters, followed by a
number. N stands for normal (i.e., no disturb-
ance); U for unsettled (i.e., disturbance present).
The following number indicates the relative
quality of the North Atlantie path, 1 being ter-
rible and 9 being excellent. When this report
switches from V to U/, most of us hope the num-
ber following the U7 will sink as low as 3. A (/3
indicates a pretty severe disturbance. The more
severe the disturbance, the wilder the oscillations
in the F layer, and the better the chances for a
high m.u.f. as the disturbance subsides.

Usually WWV must still be sending U4, § or
¢ for the 6-meter band to vpen under disturbed
conditions. 1If the disturbance is short-lived and
conditions rapidly return to normal (ie., N5,
N6, N?) 50 Mec. probably will not he widely
affected.

So with WWYV sending {7 something, what
next? The first impact of the solar Hare energy
may be an auroral display and disturbance,
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upseiting as this energy iy to our magnetic
balance around the magnetic north pole. More
northerly stations should experience a 50- or
144-Me. auroral opening. If the disturbance is
especially severe, the auroral conditions will be
noticed at more southerly latitudes. Of course,
this js also a tip-off as to the severity of the £
unbalance for the following day.

o much for the disturbance itself. Now what
directions will the hand open? It was a common
rule of thumb during the 1946-49 and 1956-60
eyele peaks that a disturbance would result in
South American openings for U. 8. 50-Me. sta-
tions, following the break-up of the disturbance.
Since our 50-Me. experience extended back only
to 1946, we naturally expected more of the suine
in the current cycle. While we are just barely
into the present eycle, as far as 50-Me. openings
0, it may be that this rule is due for some
modification.

For example, a minor disturbance reported
November (%19 resulted in driving the traus-
continental m.u.f. from around 40 Me. peak
daily average to between 43 und 45 Me. This
condition lasted until November 30. A repeat
disturbance of a tninor nature December 20 again
drove the m.u.f. up on cast-west paths, again
from an average of 0 to a peak of 45 Me.
following the disturbance.

The major disturbance between December 30
and January 3 drove the m.u.f. up again from
an average of around 40 Me. to above 5H0.
"Tvpical paths wurked were: December 31 -~ \WW5
to KP4;WI1, 2,8, 4, 8 to VP2, PJ2. Junuary 1 —
W6, 7 to WI, 2,3, 4; W6-7 to IKH6. Junuary 2
— W4, 5, 6, 7 to KH6. January 3 - W3, -
VP7 to W6; TI to W6: TI to KH6; W5, 6, 7
to KHG.

These are basically east-west paths with the
exception of the very first day after the storm
when the southern Caribbean area was worked
from W1-4, %, At the sume time, however, KP-{
wis being worked by western W5, which ix an
enst-west path. So, clearly, there is no pat auswer
10 the direction question. If you have reason to
expecl disturbed econditions, listen often, cuall
}) often, und use Table III for generalized
heam headings, if you are new to the game.

TABLE II
WWYV Radio Condition Report
N --- Normal, szttled conditions.
U — Unstable, unsettled conditions (dis-
turbance present).
1 -— Very poor, unusable conditions.
f - Average conditions.
9 — Hixtraordinary conditions.
Numbers between 1 and 5 are from below
wverage to average; numbers from 6 to 9
are above average.
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TABLE III

Generalized Beam Headings — U. S.
and Canadian 50-Mc. Stations. All
Times Local.

Oct. 15-Feb. 15 (No allowance for E-layer
propagation)

0700-0900: Northeast-east-southeast.

0900-1000: kast-southeast.

1000-1100: Southeast-south.

1100-1300: Southeast-south-southwest-~
west.

1300-1500: Southwest-northwest.

1500-1700: Southwest-northwest.

Feb. 15-May 15 (No allowance for E-layer
propagation)

0700-1100:Southeast-south-southwest.

1100-1300:Southeast-south-southwest.

1300-1500: Southwest.

£500-1900: South-southeast (TE plus Fa).

27-28-Day Repeat

The sun rotates to its axis once every 27 days,
approximately. A particular sunspot or complex
of spots which faced the earth on, say, January 1,
will again face the earth ou Junuary 28-29,
provided the spots still exist. Thus it is always
wise to mark your culendar around 27-2% days
after an observed event, to remind you to check
for & recurrence.

Use the 10-Meter Band

Many old-timers on 6 listen or operate a great
dealon 10, ulso. The two bands are not dissimilar;
10 meters is simply open more often! Yon ean
often spot. a G-meter opening in the making by
ubserving what is coming through on 10 meters.
As ionization becomes more intense, 28-Me. skip
shortens and the m.u.f. moves upwird in fre-
quency. Reference is made to drawingson the fac-
ing page. For simplicity, this uses two points
separated by approximately 2300 miles on the
globe: Fresno and Miami.

At 0700, L can hear lU-meter signals coming
through from Miami. This tells me the m.u.f.
from Fresno to Miami is 2%.5 Me. or more at
this time, on this 2300-mile ratio path (A).
At 0730 PST I am hearing l0-meter signals from
Pensacola, Fla., 1300 miles, and on my SP-600
I can detect signals at 35 Me. from the Miami
area (B). At 0800 PST 10-meter signals from
Houston are coming through, 1550 miles. On
35 Mec., Atlanta, 1850 miles, is coming through,
and I am hearing Miami-area stutions as high
us 43 Me. (C). At 08330 PST, l0-meter signals
are heard from Amarillo, 1000 miles, 35-Me.
signals are in from Houston, 43-Me. signals
are from Atlanta — aund low und behold, 50 Me.
is open to southern Florida!

Now what transpired in that 90 minutes?
The m.u.f. between Fresno and Miami rose from
28.5 Me. to over 50 Me. Had 1 been listening for
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the euntire period ou 10 meters, I would have
followed the skip in, closer to me, from Miami
to Amarillo. Listening only on 35 Me., 1 would
have detected Miami-area signals at 0730, the
skip shortening up to Houston by 0X30. And
had I been mounitoring only 43 Me., the Miami
signals would have appeared at 0800, und by
0830 skip would have shortened up to Atlanta.
This is very useful information.

In the case of transcontinental F-layer work
on 50 Me., we know from experience that the
openings are centered around 0V00-0015 PST,
or 1200-1215 KEST. If the opening has not oe-
curred by 0915, the band probably will not upen
that day. The mu.tf. may stop at 43—45 Me., and
stay there for an hour or two. In short, there is
an optimum time for 50-Me. openings over any
given path. If the optimum time comes and goes
without au opening, you can usually go about
your business for the day.

There are two excellent spot. frequencies which
every died-in-the-wool 6-meter man should be
able to monitor in his shack: 35.58 and 43.58 Me.,
where radio paging services operate 24 hours a
day with moderately high power. Nearly all of
these pagers run u servies of voice announcements
(‘. .. 201 call your office, 445 call Dr. Jones,
6832 contact Tom Smith . . ."”") followed by
voice announcement of their call letters wnd
location. Messuge sequences are short, and voice
identifications regular and as close together as
every 30 seconds, making for quick aud easy
identification. Of the two, 43.5% is obviously the
better, but both are useful.

If yon live in un area where vou have
local occupancy on these channels you might
fry  35.22 or 43.22, also puging channels.
You certainly don't need a special receiver to
listen in on these frequencies. There are many
low-cost printed-cirenit G-meter converters, and
simple B-meter converter eireuits, which will
operate fine in this range, feeding into your
recelver as an , by simply plugging in an
appropriate crystal and grid dipping the r.f.
coils and L. output coil to the proper frequencies.
By monitoring -£3.5% in particular, you can almost
always be 30 minutes or more ahead of 4 band
opening on 6 meters or, negatively, tell vourself
the band simply is not going to make it that day.

Some Generalities

Lt the present sunspot eyele reaches an honest
smoothed count of 120 or more, we can probably
expect ressenably regular transcoutinental, K116,
JA, Buropean and African openings on 8,
without the aid of a disturbance, during the
period November 1 to February 15.

Single-hop #2 (2000-2500 miles) will normally
peuak on any given east-west path when the locul
time at the midpoint is between 10 and 11 a.m.
Remember that sume areas are close to ecither
eustern or western edges of time zones, and allow
acecordingly.

(Cantinued on uaae 1500)

\ \('Londd.l‘\' peak sometimes dr-\ elops about 2 hours
later, or ubout 11:15 local time.,—kDITOR
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Fig. 1--Three-transistor regenerative

receiver covering 1.65 to 30 Mc.

Six self-contained 1.5-volt flashlight

cells power it, with a current drain of

less than 3 ma. The bandspread

tuning dial is a Jackson Brothers
type 4489,

A Three-Transistor Receiver

The FET as a Regenerative Detector

BY WALTER F. LANGE,* Wi1YDS

ticated communications systems, there is

room for the lowly regenerative receiver.
The unit shown in Figs. 1 through 6 is a simple
receiver that should be easy for most anyoue to
build, regardless of his experience. Plug-in coils
are employed, climinating the complexities of
wiring a band switch., No test equipment is re-
quired, as nothing nceds to be aligned: once the
unit is constructed, it should work without any
difficulty.

Self-contained flashlight cells are used, mak-
ing the receiver immune to power blackouts.
Since the supply voltage is only 9 volts, there is no
shock hazard for the beginner to worry about. Be-
ing battery uperated and eutirely transistorized,
the receiver has no power transformers or fila-
ments to heat up and cause drift.

The receiver is more useful than a superhet for
checking intruders that are supposedly in the ham
bands, as the three-transistor unit has no con-
verter stages to generaie spurious signals that
may give a false indication of the frequency of an
incoming signal. Coverage of 160 meters is pro-
vided, a feature left out of many higher-priced
commercial receivers. Sensitivity of the receiver
is such that a.m., ¢c.w. and s.s.b. signals of 0.1
uv. or greater are audible in the headset. All-in-
all, the recciver does a surprisingly good job for
the small amount of circuitry involved. 1t doesn't
have the selectivily or signal handling capability
of a good superhet, but after all, you usually
get what you pay for.

Referring to Fig. 2, the components between
puints A and B form a filter to attenuate broad-
cast-band signals. This filter greatly reduces the

# Assintant Technical kditor, QST
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EVEN in this age of crowded bands and sophis-

chances of front end overload by nearby broad-
cast stations. In locations where there are no
powerful broadcast signals, the filter may be left
out. Points A and B should then be connected
together.

A field-effect transistor (FET), which has high
input impedance, is used as the regenerative de-
tector, ¢h. With suitable circuit modifications «
conventional n-p-n transistor will work, but its
low input impedance will load down the tuned
eircuit, resulting in some loss of selectivity, and
the detector will tend to overload cusier. The .
FET detector uses the Colpitts cireuit, doing
away with the need for winding a tickler coil or
tapping the main inductor. The detector is tuned
by bandspread capacitor (5 and band-set ca-
pacitor ('s. One amateur band occurs in the fre-
quency range of each plug-in coil. In each case
capacitor (', iu series with the bandspread ca-
pacitor, has been chosenso that the amateur band
in question occupies the entire tuning range of the
bandspread capacitor.

Regeneration is controlled by varying the
source bias of ¢,. Although only one regeneration
control is normally found in regenerative re-
ceivers, two controls are provided here to make

Althonugh the superbet is by far the most
popular receiver in use today, the
regenerative receiver still has a place
in the bam shack. lts simplicity makes
it an ideal beginner’s project as well
as an easy-to-make standby unit for
the advanced amatenr.

QST for
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Fig. 2—Circuit diagram of three-transistor regenerative receiver. Fixed resistors are Y2-watt composition. Capacitors
inarked with polarity are electrolytic; those marked with an asterisk are dipped silver mica; other fixed capacitors are

disk ceramic. Components not listed below are numbered for reference.

BT;—Six 1.5-volt flashlight cells {size D) in series.

C1—9-180-pf. mica compression trimmer.

Cz, Cy, C4—See Table L.

Cs— 50-pf. variable (Millen 19050).

Co— 140-pf. variable (Millen 19140).

J1, Ja—Insulated tip jacks.

Li, Lz—See Table I.

Qi —Field-effect transistor (Motorola MPF104).

Q2, Qa—N-p-n transistor (General Electric 2N3860,
2N2925, 2N3391A, 2N3403, or 2N3405).

R2—10,000-0hm control, linear taper.

R3—100,000-ohm control, linear taper.
Ry—10,000-ohm control, audio taper, with S1 attached.
RFCi, RFCs—10 wh. (Millen 34300-101).
RFC2, RFC4—33 uh. (Millen J300-33).
RFCa—5 uh. (Millen 34300-5).
RFCs, RFC7—2.5 mh. (Millen 34300-2500).
RFCs, RFCo—68 uh. (Millen 34300-68).
Si—S.p.s.t.
Ljames Millen Co. will sell direct if you cannot get the

components from & distributor. Write to James Millen Co.,
Malden, Mass., Attn: Wade Cayewood.

adjustment easier. £3 is for coarse adjustment
and f25, one-tenth the value of 3, is for fine
control. An electrolytic capacitor, Cg, bypasses
both controls for audio; without it, the detector
would be ruther insensitive. KFCs, C11, RFCq
and Cy3, form an r.f. tilter in the drain eireuit
of @ to keep r.f. from reaching the huse of the
first audio amplifier, (J». A 4700-ohm resistor, /24,
is used as the detector load, rather than an ex-
peusive inductor or transformer. Volume control
g varies the umount of signal reaching the
base of audio output stage (3. @3 should have a
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high-impedance headset (2000 ohms or more) as
its collector load. The headset leads are kept from
acling us antennas (creating hand-capacity effects
on the higher bands) by being isolated from the
power supply and @3 with r.f. chokes.

Construction

The receiver layout is uncritical and you ean
vary it considerably to suit your own require-
ments. However, don’t alter the detector circuit
too much, if you expect it to have the same band
coverage as listed in Table I, If you are & new-
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Range

Cul AMe. 'y 'y Yy
I 1.63-2.55 68 1500 short

11 2.45-5.6 - 1300 068

I 1.90-10 — 680 Ratt

v 9.70-18 = 220 12

\Y 16-25.7 - 100 12

VI 20-30 — 68 18

Table I
Coil and Capacitor Data

Capacitors are dipped silver mica (values are in picofarads) mounted in the coil form close
to the buse of the form. Coils are close-woind with enumeled or Nylelad copper wire on 1-inch
diameter 5-pin coil forms (Millen $5008). For winding details see Fig. 3.

turns

1 L Dimensions, inches
turns IWire Size A I54 (!

4414 No, 26 Ly

anlg .\0 24 i 16 s

[N81q No. 20 14 196

Yl No. 2 Ug 94

614 No.20 g 135

514 No. 20 U g

comer to amateur radio, construct the receiver
asshown in the photographs and become familiar
with its operation. Onee you huve gained some
experience, you will be in a better position to
make changes, if you want to.

The receiver is built on a 13 X 5 X 3-inch
aluminum chassis with a 13 X 7-inch aluminum
plate serving as the front panel. If you don’t
have the tools to cut a piece of sheet uluminum
to the specitied size, & commercial bottom plate
will serve nicely. ‘

Referring to Fig. 4, center C5's tuning shaft
2 inches from the right edge of the panel, and
center (5’s tuning shaft 514 inches from the
same edge. Bolt the capacitors to both the panel
aud the chuassis, being careful not to dumage the
plates at the front of the capuacitors with mount-
ing screws that may be too long. Attach two
[-inch ceramic pillars (Millen 31001) to a H-con-
tact tube socket (Amphenol 78RS5) and positiou
this assembly half way between Cy and Cs so
that pin 3 of the socket is closest to the front
panel. Before holting the pillars to the chassis,
put 2 soldering lug (to be counected to pin 3)
under the ceramic insulator nearest the front
panel, and slide a fat washer under the other
insulator. Space terminal strips T'B; through
TBy 214 inches apart, with the first mounting

Fig. 3—Sketch of typical plug-in coil used in the regen-
erative receiver. [, and L2 are wound in the same direc-
tion. The hole for each wire is drilled directly above the
pin to which the wire is to be soldered. The bottom of L;
goes to pin 3, the top of L, goes to pin 1, the bottom of
L2 goes to pin 5, and the top of Lz goes to pin 4. For
specific information on each coil
see Table 1.
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hole 1 inch from the left edge of the chassis and
'3 inch from the rear. Fasten these terminal
strips and the battery holders to the chassis with
the snme screws.

Install Cs's dial mechanism on the front panel
using two #j-inch 6-32 threaded spacers. Attach
Cy’s dial so that it indicates 0 ut maximum
eapacitance and 10 at minimum capacitance. All
the diuly except the oue for (5 ure from Millen's
10005 series.

By close inspection of the photographs and the
schematic diagram, it should be eusy to wire the
chassis. The circuit runs from left to right in
the schematic and from approximately right to
left in the rear view of the chassis. Using Fig. ¢
us 1 guide, connect transistor sockets to the
appropriate terminal strips. Solder the center
lend of each socket direetly to the terminal lug
shown and use short lengths of wire between the
remaining leads and lugs. Use a heat sink, such
us an alligator clip, when soldering the lust end
of each wire to be sceured, otherwise the lead
may come undone from the first connection.
Muke all the remaining connections as short and
direct-as shown in the photographs.

Referring to Fig. 3 and Table I, begin con-
structing the coils by drilling four holes in each
S-prong form with u No. 50 drill. Each hole
should be drilled above the prong to which the
end of the coil will be terminated. Wind L, tirst
and then L,. Scrape the ends of the cuils with
a knife or razor blade, so that good electrical
coutact can be made to the prongs. It will be
easier to get tight windings if the wire spools
are held in a vise while the coils are being wound.
Wind the coils at a distance from the vise,
keeping the wire taut. After Ly and .. have been
put on the form, install Cy (if applicable), C4 or
a short, and Cy in that order. Push the capucitors
down to the base of the coil form, keeping the
conneeting leads as short as possible. Carefully
solder the eoil prongs. Wipe awayv any rosin
from the prongs with a cloth dipped in aleohol.
To protect. the coils, it may be desirable to spray
them with clear lacquer or coat them with coil
dope.
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Fig. 4—Top view of the regenerative receiver. The two eight-lug terminal strips at the! ower right support the components

of a broadcast-band filter. Antenna and ground input terminals are located beside the filter at the edge of the chassis;

the connector is a cut down screw-type terminal strip soldered to a standard lug-type tie-point. Of the four parailel

terminal strips next to the filter, T8; and TBz support the regenerative detector, Qi, TBs supports the first audio stage.
Q2, and T B4 supports the output stage, Qa.

Refore turning the set on, check the wiring
carefully with the schematic diagram and the
photographs. Be especiully careful that the bat-
teries and transistors are installed correctly;
note that the negative side of the supply is con-
uected to the chassis.

Use

The audio output stage works best with
high-impedance headphones (connected to Jund
J3) although lower-impedance phones will work,
at reduced output. To check out the receiver,
conuect an antenna to either autenna terminal
and run a ground lead to the set. Plug coil II
in the receiver and set the () to 10 band-set
capacitor dial at 7.5. With Cs at this setting, the
bandspread capacitor should tune from approxi-
mately 3.5 to 4 Mec. Turn the audio gain control
full on. With the fine regeneration control, Ra,
1t about midrange, advance the course regener-
ation control, Rj, until the receiver starts to
nscillate. The point at which the detector begins
to oscillate is eusy to recognize, us a thumping
sound is heard and the background noise in-
creases. Then by tuning the baudspread capacitor
it should be possible to hear signals.

It will be necessary to vary the regeneration
controls for optimum reception of different signal
types (a.m., c.w. and s.s.b.), strengths und fre-
quencies. For a.m. reception, advance the re-
weneration controls to the point just before
where the detector vscillates. This is the most
=ensitive operating poiut for a.m. signals, and the
selectivity of the circuit is better than at lower
settings of the regencration controls. Very strong
signals, which may cause *“blocking,” may be
reduced by backing off either /25 or B3 or both or
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by reducing the autenna coupling by connecting
the antenna to the receiver through ¢ and open-
ing up the plates of the capacitor as much as re-
quired,

The most sensitive setting of the detector for
code reception is with the regeneration controls
advanced just beyond the point of oscillation.
However, very stroung signals may overload the
detector and become impossible to tune in ut
low beat notes. This can be overcome by further
advancing the regencration controls or by re-
ducing the antenna coupling as described above.
Note that if the regeneration is pushed too far,
a point may be reached where an audio squeal
will be heard. For satistactory operation of the
receiver, be sure the regeneration controls are
set below this point.

S.s.b. is tuned in with the regeneration controls
set at the same point as for c.w. The bandspread
vapacitor should be tuned very slowly through

Fig. 5—Interior view of the chassis. Three double battery

holders (Keystone type 176) support the receiver power

supply. The two r.f. chokes at the upper right are RFCs
and RFCo.
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Fig. 6—Connections to the four ter-
minal strips, T8 through TBs. The
left edge of each terminal strip
is closest to the front panel.
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the signal until the voice becomes intelligible.
Overloading is couquered in the sume manner as
for code reception,

Best. use of the two regeneration controls will
be obtained by following this procedure: Set the
band-set. capacitor, ', for the desired bund
coverage. Turn (s und Re to midrange. Set K3
at the point where the detector just sturts to
oscillate. Tuue C's and adjust e as required. In
some cases the fine regeneration cuntrol may
run out of range: it will then be necessary to
readjust £2 to bring it back in the ballpark.

Two undesirable effects muy be noticed with
this receiver, especially at the higher frequencies.
If un inadequate ground system is used, the re-
ceiver will exhibit hand-capacitance effects. Also,
as with uny regenerative set, an antenna blowing
in the wind cun cause the frequency to change.
{f the latter difficulty becomes serious, an indoor
antenna might be called for. Lighter untenna
coupling and couxiul feed will also reduce the
effects of antenna movement on the detector.

The bandspread system used in this receiver
wus set up with the amateur bunds in mind.
Other bands are spread out to a lesser or greater
degree, Table 11 shows the approximate settings
of the band-set. capacitor, (s, for spreading each
high-frequency ham band over the tuning range
of the bandspread tuning capacitor, ('s. How
accurate each setting is, of course, depends on
how closely the coils are duplicated.

Possible Modifications

In order to keep costs down, nu cabinet was
used to house the receiver. The set should per-
form well in most locations without one. How-
ever, in some spots, a.c. pickup mayv be a problem.
By using a metal cabinet, there won’t be any
need to worry about hum, and the set will look
more attractive. A cabinet having a hinged cover
is the most desirable, us it will facilitute coil
changing.

If additional coverage is desired, more coils
can be constructed. In order to cover the broad-
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cast band, three plug-in coils
will likely be required be-
eiuse of the small size of C's.
In addition, it will be neces-
sary to disconnecct the b.c.
tilter to prevent severe utten-
uation of the hroadcast sig-
nals. It may be possible to
tune the 6-meter band if un
appropriate coil is con-
structed: however, perform-
ance will probably not be too
satisfactory at v.h.f.

In order to uchieve optimum ) with easy-to-
make closewound coils, three sizes of wire had
to be used. However, if you don’t mind the
slightly more difficult job of space winding the
¢oils, you can save yourself the cost of two spools
of wire. Using the sume dimensions aund
turns count given in Table [, wind ecoils 11
through VI with No. 26 wire, being cureful to
ecquully space the turns.

Q3 COLLECTOR
RFCYS

re | cie

RS
Q3 BASE

Table IT

Codl Band Cg Selling
i 160 +.5
II a0} 7.5
111 40 7.5
v 20) K0
A 15 S0
VI 10 9.5

1f you arc a Novice aud want more bandspread
for the Novice frequencies, use a smaller value of
capacitance at (4 than that listed in Table 1.
Try a 10-pf. capacitor in coil II and 8-pf. ca-
pacitors (3- and 5-ptf. units in parallel) in coils
111 and V. If this change is made, the setting of
the band-set capacitor for the amateur band in
question will be different than that listed in
Tuble [I.

Since the current drain of the receiver is less
than 3 ma., just about any size of 9-volt battery
can be used to power the set. However, the
author prefers u bank of ordinary Hushlight cells,
as they are available ut more stores than any
other type, and will last a long, long time in this
receiver.  [O&5%

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when yvou
write League {eadquarters. [Jse ours, too. It's
06111,

QST for



o Beoginner and Vovice

Novice or General-TVI Can
Be Tough!

BY LEWIS G. McCOY,* WI1ICP

Wr’m the upswing in the sunspot cycle the

15- and l0-meter bands are seeing more

and more activity. Many General Class
hams — and, of course, Novices — haven't been
wround long enough to “iscover’ these bands
under their wide-open conditions. When we
approach the height of a sunspot cycle these
bands open up for worldwide communication,
and therefore attract many amateurs who other-
wise would work only the lower frequencies.

All this is great, and there's lots of fun to be
had. Unfortunately, there can be some bilter
along with the sweet — TVI. The harmonics
from a transmitter usually get weuker as th:
harmonic number increases: for example, the
ond harmonic would be strongest, the 3rd
slightly weaker, the tth weaker still, and so on.
[n 160-, $0-, or 40-meter operation it is actually
difficult to find a harmonic strong enough to
cause television interference bucause the har-
monics are high-numbered. On the other hand,
the low-numbered harmonics from 20, 15 or 10
meters can easily be strong enough to cause
quite severe interference. What this means is
that when you operate on these higher bands in
an area that has TV Chaunels 2, 3, 4 or 6, you
must make sure that there is no harmonic
*leakage’’ from your station.

Fundamental Overloading

In dealing with TVI there are (wo busic
problems, your equipment’s faults and the
television receiver’s weaknesses. Let’s discuss the
TV set first.

When a TV receiver is operated near a trans-
mitting antenna — by *‘near’” we mean within
« few hundred feet — it is possible for the funda~
mental signal from the transmitter to overload
the r.f. stage of the TV set. Your fundamental
signal — the one you're using for communica-
tion — is on a frequency completely different
from the TV channel frequencies, but if the r.f.
stage of the TV set is overloaded by this signal,
the stage actually generates many spurious
signals which can cause TVI. The TVI may take
the form of erosshatching in the picture, audio
interference, or both. Usually, so many spurious
signals will be generated that interference will
appear in all channels. Incidentally, when inter-
ference is present in all channels, or in channels
that are not harmonically related to your funda-
""¥ Novice Editor.
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mental, it is a good indication that the TV set
itself is at fault, or at least partially so.

To overcome fundamental overloading, the
front end of the T'V set must be made more selee-
tive so it will reject undesired signals, or at least
attenuate them to the puint where they cannot
cause TVI. Bear in mind that such interference
is not the fault of the transmitter. It is true that
if you don't go on the uir there will be no TVI,
but curing fundamental overloading is the respon-
sibility of the set owner. You have to use the
utmost tact in dealing with set owners to con-
vince them of this, since a 'FVI situation can
quickly get out of hand.

The cure for the trouble is the installation
of u high-pass tilter on the TV set. A high-
pass filter is a cumbination of coils and capacitors
that will permit signals whove its “cutoff” fre-
quency to pass through but will attenuate any
signals helow the cutoff frequency. When used
with a TV receiver the filter is installed between
the antenna leads and the TV tuner, directly at
the tuner. TV signals can get through the filter
withoul. being attenuated, but any signals below
Cthannel 2 are stopped.

Harmonics or Spurious Signals

One thing the high-pass filter won’t do is to
stop a signal that is abore the filter cutoff fre-
quency. If your transmitter has harmonics
actually in oue or more TV channels they will
go through the filter and cause TVI. To attenuate
harmonies coming from your rig you need a low-
pass filter. T.ike the high-pass, the low-pass
filter is a combination of coils and capacitors,
but it passes signals below its cutoff frequency.
Fig. 1 and the photographs show u low-pass
filter that is easy to build, as described a little
later on.

Many of the teeth of the old TV I dragon
have been pulled since those days when
practically every TV receiver was in a
fringe arvea. But he’s not impotent by a
long shot! With the sunspot cycle opening
up the 10-meter band some precantion-
ary measures are called for if yonr
operating is moving up along with
the m.u.f.
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This is the inside of the low-pass filter. Either feedthrough insulators or rubber grommets can be used for the connections
between the shields. (Built by WINPG.)

For a low-pass filter to be effective, all of the
signals cotning from your rig must be fed through
the filter, nnt around 7t. This means that the rig
must be in an r.f.-tight enclosure, with good
shielding techuniques used wherever there is any
chance of harmonic leakage. In the process of
generating a desired output frequency, a whole
tamily of undesired frequencies also is generated
in the transmitter, usually. We only want one
frequency, but it is the nature of the beast to
produce many undesired ones, referred to
as ‘‘spurious” signals, If we don’t bottle up all
these signals so that the only path for r.f. to
leave the transmitter is via the low-pass filter,
we canrun into TVI problems.

How Much Shielding?

The “tightness’ of the shielding required in a
transmitter depends primarily on the strength of
the 'V signal at the receiver’s antenna terminals.
Tt is possible that a radiated barmonic won’t
cause TVI, simply because the TV signal is so
strong that it isn’t bothered. However, because
you never can quite depend on what a nceighbor
has for a set or antenna system, it pays to have
yourequipment ‘‘clean.”’

(One mistaken assumption that many Novices
and Generals make is that commercially-built
transmitiers they may own will have adequate
shielding. As a matter of fact, very few com-
mercial rigs have what we would cuall really
harmonic-proof shielding. While most gear these
days 1s in metal enclosures, this in itself is no
guarantee of good shielding. For good shielding,
all r.f. stages, particularly the final amplifier,
must be cowmpletely enclosed in metal. The
enclosure can be made of perforated metul to
allow ventilation, but when we say completely
enclosed, we meun just that.

There are certain things to look for that will
tell you whether the shielding is adequate. For
example, if a perforated metal box is installed
wround the amplifier, are all corners and the
top and bottom clean of paint? For the enclosure

30

to be r.f. tight you cannot have paint on the
surfaces in contact. The top, bottom and sides
of the enclosure must have clean metal-to-
metal bonds, with any holding screws no more
than a few inches apart.

Aside from the shielding, are all the leads
coming into or going out of such enclosures
shielded and bypassed? Is there a bottom plate
an the chassis? And does the bottom plate have
clean metal-to-metal contact? Are the leads to
the meter or meters shiclded and bypassed?
These guestions give you u few of the things to
look for.

One of the best methods to check for harmonic
leakage is with your own TV set. First, make
sure that you have a properly-installed high-
pass filter on the sel. By “properly” we mean
installed as close to the tuner as you can mount,
the filter. If you mouut the filter on the back of
the set at the antenna terminals it is possible
that there will be sufficient antenna lead length
hetween the filter and the tuner for this lead to
pick up your fundamental.

The next step is to check the harmonie leakage
from the rig. Counnect the transmitter to a
dummy load — one of the shielded variety, not a
lamp load, unless the lamp is in a shielded box.
The transmitter and TV set should be near each
other, preferably in the same room. Load up the
rig into the dummy and then check the hur-
monically-related channels on the TV set. If
even a slight trace of interference shows up you
will have some work to do on the rig. The first
step is to install o low-pass filter between the
transmitter and the dummy antenna. This may
clean up the interference when using the dummy
load, but even if it does it is still a good idea to
check the rig for weak spots or harmonic leakage.

A good testing instrument is the TV receiver
itself. Solder the ends of a l-inch diameter loop
of insulated wire to the conductors at one end of
u piece of 300-ohm Twin-Lead long enongh to
reach from the set to the rig. Connect the other
end to the receiver, ulong with the regular
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antenna. You may find that the T'V picture is
wenkened appreciably: if so, shorten or lengthen
the test lead by about. 12 inches.

With the transmitter runuing into the shielded
dummy load, move the test loop around the rig,
checking such spots as meter openings, a.c. leads,
knob shafts, and so on. 1If any spots have appre-
ciable leakage, us shown by the TV sereen,
additional shielding or lead filtering will be
required to stop it. The BCI-TVI chapter of the
Handbook describes various techniques of lead
filtering.

Making Your Own Low-Pass Filter

You can either buy or build your low-pass
filter. For those interested in building their own,
the unit shown in Fig. 1 and the photographs
ean be put together in an hour or so.! Two
217 X 217 X H-inch aluminum  Miniboxes are
used to house the filter. The boxes are mounted
end-to-end as shown in the photograph,

L2

ANT.

Fig. 1 —Circvit diagram of the low-pass filter.

Cy, C4—50-pf. variable (Hammarlund APC-50 or similar).

Cs, Ci-—140-pf. variable (Hammariund APC-140 or

similar).

Ji, J2»—Coax chassis fitting, type SO-239,

Ly, Ls—4 turns.

Le, Ls—7 turns.

Lx—8 turns.

All coils are Y2-inch inside diameter, 8 turns per inch,
No. 12 or 14 solid wire.

The coils are all wound with either No. 12
or No. 14 solid wire and they all have an inside
diameter of !4 inch. A wooden dowel or a drill
bit can be used as a form for winding the coils.

The filter should be adjusted by means of
an accurately calibrated grid-dip meter. Wire up
the filter except for Lg and 7.4 Short the inner
conductor pin on Jy to chassis at its inside with
a metal clip; then couple the grid-dip meter
to Ly aud adjust 'y for a dip at 5¢ Mec. Do the
same thing at the Lz end of the eircuit. Next,
couple the grid-dip meter to Lg, set C'e and Cy at
maXimum capacitance (plates fully meshed) and
vary the turn spacing on 7z until the circuit is
resonated at 29 Me. You may have to reduce the
amount of eapacitance slightly on both 's and
'y to hit 29 Me. Next, remove La und install

I The filter deceribed here is based on the image-purameter
method of design. For one adanted particularly to 10-meter
operation, with rejection points aut the second and third
harmonies, see Wetherhold, A ‘l'en-Meter Harmonic
Filter,” QST. September, 1967. [t is based on modern filter
design methods,

2Seyvbold, ‘ Harmonic Radiation from External Nonlinear
Systems,"” QST, January 1953,

March 1968

Lo and Lg. Withont the short. on J;, und withont
touching the capuacitors, adjust Le by varying
the turt spacing to resonate at 37.5 Me. This
is the circuit. formed by €', Ly, Le, and (%, Make
the sume adjustment at the /.4 end of the cireuit.
Now replace L3, and a distinct resonance should
be found at any coil at approximately 41 Me.,
which is the cutoff frequency of the filter. This
filter shonld handle the legal limit of power in
a matched coaxial line (s.w.r. of 1 to 1). Variables
with larger plate spacing could be used for
greater arc-over protection. In such case a larger
enclosure would probably be required.

Other Considerations

If you have carefully gone over your rig and
stopped any harmonie leakage, the low-puass
filter should take cure of any harmonies in the
line from the transmitter. Then with u properly
installed high-pass filter on the TV set you
shouldn't have any TVI. Unfortunately, how-
ever, there is one other cause of TVI that is
tough to clean up, particularly in a weak TV
signal area. This is harmonic generation due
to a rectifving contact hetween two conductors
in the area of the transmitter or nearby TV set.

Any corroded or poorly-connected metal
surfaces can act as a rectifier — for example,
loose or corroded connections in your antenna
system. Whenever a strong r.f. field canses o
voltage to exist at such a connection, the r.f.
will be rectitied and harmonies of the funda-
mental signal will be generated. These harmonics
can be radiated in sufficient amplitude to cause
TVI. It is 4 simple enough matter to go over
all vour antenna conneviions vr the connections
in the TV antenna system. However, such bad
connections can exist in house wiring, plumbing,
or anywhere that two metals are in eontact. An
article some years buck® treated this tvpe of
TVTI in great detail, covering methods of locating
and curing the trouble, and it is recommended
reading for auyvone with such a problem. [@5T—

Fifty Years of ARRL

id A bound 152-page reprint of the 4

| gold-edged historical articles which

M appeared in the 1964 issues of QST

k4 is available from the ARRL for one |
{ dollar postpaid. Titled Fifty Years of |

! ARRL, the book covers the highlights of
M ARRL and amateur radio history dur-
&4 ing the fifty years from 1914 to 1964,
t and will make a companion piece to

the classic 200 Meters and Down, a
M reprint of which is also available from
b4 the ARRL for one dollcr.




INTERDIGITAL BANDPASS
FILTERS FOR AMATEUR
V.H.F./U.H.F. APPLICATIONS

High-Q Filter Construction Made Easy

BY REED E. FISHER W2CQH,* ex-W3VSB

coaxial filter ahead of hig converter, to

prevent blocking and crosstulk from nearby
TV or f.m. stations. Another v.h.f. man may
want o similar filter to “remove the garbage”
from his homebrew 2-meter s.s.b. exciter. These
single or multiple-section filters are usually
laboriously fabricated using conventional circular
coaxial construction, and muy give yuestionable
results, since the optimum degree of coupling at
input and output, and between filters, is usually
arrived at by tedious experiment.

The strip-line interdigital ! filter, designed by
modern tilter theory, eliminates most of the
above triuls and tribulations. Multiple-section
hlters are eusily eonstructed in  few hours, und
will work the first time with little or no adjust-

"+ 2 Yorum Court, Morris Plains, N.J. 07950,
! Webster: ‘‘Interdigitate — T'o interlock, s with the
fingers of folded hands.”

Tm-: v.h.f. enthusiast often uses a high-Q

. BNC
8-32 SCrews wnnectcjr
Tl 6
PN - PN - SN O SR
2 Fo D g _To —
T T
\Soider
6% .
% 1%
I Al 4{. Ly
Approx.
6Y2"
Wl Yo Yin
[=75 es»’-»ne—-}—l,zf'
+ " 4-40SCrens

Fig. 1 —Mechanical details of the 432-Mc. bandpass filter,
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ment. Their low midband insertion loss is com-
paruble with the best circular couxial filter and
their out-of-band attenuation properiies are just
what theory predicts.

This urticle will not discuss the design of these
tilters since this has ulready been elegantly cov-
ered in the literature.? Instead, two busic models
will be described which, when scaled to other
frequencies, will sutisfy the filtering requirements
of most v.h.f. men. Both filters are constructed
of stock size brass and aluminum which can bhe
purchased at most supply houses. No milling is
required, although a small lathe is convenient
for squaring the resonator ends.

The first filter, Fig. 1, is a four-resonator model
centered near 432 Mec., with a 3-db. bandwidth of
2 per cent. The meuasured insertion loss vs.
frequency in a 50-ohm system is shown in Fig. 2

60
4 STAGE INTERDIGI TAL
BANDPASS FILTER

. \ /

. \ 1/

,0 AL

T INSERTION LOSS—5010 SYSTEM

_J

400 410 420 430 440
FREQUENCY, Mc.

450

Fig. 2—Bandwidth and insertion loss with the 432-Mc. filter.

The filter has a “maximally flat”” or Butterworth
respounse, which means that there ure no loss
ripples in the passband. [t was used to reject the
oscillator and image frequencies of the author's
s.s.b. upconverter for 28 to 432 Mec.

The filter consists of six interdigitated rectan-
gular rods centrally located between two ground
planes. The four 14-inch square open ended rods

2 (3. L. Matthaei, ** Interdigital Band-Pass Filters”, IRE
Trans. on Microware Theory and Techniques, vol. MTT-10,
Nov. 1962, pp. 479-441. Also, W. 8. Metealf, * Graphs
3peed Design of Interdigital Filters,” Microwares, Fecb.
LU67, pp. Y1-495.

QST for

460



approximately 14 wavelength long constitute the
high-@ resonators. The two larger rods, whose
open eunds are soldered to BNC' coaxiul connec-
tors, are low-() coupling sections. One end of
eachrod is drilled and tapped for an 8-32 machine
scerew so that it may be securely attached to an
end wall. The top and bottom ground planes are
4’ brass or aluminum, fastened to the drilled
and tapped end walls by several =10 or 6-32
machine screws. It is important that a ground-
plane screw be locuted near the center-line of
euch rod, since large r.f. currents are flowing in
this region. Note that no “side walls” are re-
¢uired. The ground planes overlap the coupling
rods by au amount sufficient to prevent any
radiation loss.

In the first model built, the rods were plain

_BNC
nnector~._

Soider— Tt

-6 R " BB K
AL Sl
e APPPOX, AW —— -~ ]
Fig. 3—Structural details of the 1296-Mc. filter are

similar to those of the 432-Mc. model, except that three
circuits and cylindriccl conductors are used.

stock brass and the ground planes were 1 inch
thick aluminum. This guve u 1.4-db. midband
(132 Me.) insertion loss. A second model, con-
structed by W2CCY, with silver-plated brass
rods and ground planes exhibited a ().5-db.
insertion loss. Tuning screws were included in
the first. model, but it was later found that if all
four resonators were made precisely the same
length subsequent tuning was unnecessary.

The filter can be scaled to any other frequency
by changing the rod length, but keeping the
center-to~center and ground plane spacings the
same. For example, the rods would be approxi-
mately 20 inches longin a filter tuned for {44 Me.
The 3-db. bandwidth would remain ut 2 percent,
i.e. 2.9 Mec.

Since the resonators open ends are loaded by
“fringing capacituunce ', their lengths are always
slightly less than one quarter wavelength. It is
difficult to eompute this eapacitance and hence
aceurately predict what the reduction of rod
tength will be. However since the resonators are
eusily removed, they can be pruned to the correct
length after the filter is initially tested.

‘When the 3-db. bandwidth of a filter is made
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3 STAGE INTERDIGITAL
BANDPASS FILTER

o /

10

db. INSERTION LOSS— 50.1 SYSTEM

1.0 1.1 12 1.3 1.4 1.5 Lo
FREQUENCY, Gc.

Fig. 4—Performance characteristics of the 1296-Mc. filter

larger, the midband insertion loss will decrease.
A three-resonator filter centered near 1296 Me.,
with an 8.5 per cent 3-db. bandwidth, is shown in
Figs. 3 and 4. This filter gives a 0.4 db. insertion
loss, using plain brass round rod construction.
It is placed at the output of a 2C39 tripler to
remove the 432-Mec. feedthrough. This was a
“four-hour special” that worked the first time
with no tuning.

Itis hoped that this article will remove most of
the heurtaches usually associated with the
construction of v.h.f. and u.h.f. bandpass filters.

[GE=]

interior view of the 432-Mc. filter, with the top cover
removed. Four square brass rods, grounded at alternate
ends, comprise the tuned circuits. Larger rectangular rods
at each end are the input and output coupling devices,
connected to BNC fittings, End plates are 34s-inch brass.
Top and bottom covers are Ye-inch, Sides are left open.
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4 1)

Gimmicks ang

Gadgets

An exterlor view of the outboard b.f.0. assembly. A small
Minibox serves as a chassis. The output jack and power
cable are located on the rear of the box.

ROPER b.f.0. performance is essential for good
Pc.w. and s.s.b. reception. Some receivers
-%- have b.f.o. circuits that are unstable, both
electrically and mechanically. Another b.f.o.
fault that is sometimes encountered is that of
insufficient output. A third bugaboo, and one
that is annoying to beginners, to say the least, is
the matter of proper b.f.o. adjustment with
respect to the i.f. passband of the receiver. Some
receivers do not have any markings on the front-
panel b.f.o. control to tell where to set it for
upper- or lower-sideband reception. That is to
say, the operator has to experiment with the
settings of the control in order to find the right
relationship to ‘“‘zero”’ for satisfactory reception
. . . often time consuming and frustrating.

By using a crystal-controlled beat oscillator, it
is possible to correct the ills mentioned in the
foreguing paragraph. A working example of such
a circuit is given in Fig. 1. The unit is built to
operate ‘“outboard” and can be powered from
the receiver's accessory socket. 1f the receiver
does not have one, it should be a simple matter to
add an outlet.

Two crystals are used, Yy and Y, permitting
upper- or lower-sideband reception by merely
switching one of two crystals into the circuit by
means of S;. A level control, I2;, enables the
operator to vary the b.f.o. injection to the second
detector of the receiver so that the desired ratio
between i.f. and b.f.o. signals can be obtained.
A s.p.s.t. switch, S, is part of the R; assembly
and is used to place the b.f.o. in standby when
it is not being used.

This circuit was designed for use at 455 ke.
It could be used at higher i.f.s., but i would
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A Stable
Outboard
B.F.O.

have to be made smaller in capacitance to provide
the proper feedback for the oscillator. Oscillator
V1a is a standard Pierce type, is easy to get
operating, and should work well at higher crystal
frequencies, too.

There is nothing stringent to observe as far as
layout and wiring rules are concerned. Any small
Minibox or similar container can be used to
house the circuit. If desired, it can be built into
the receiver—space permitting — to become
a permanent part of the equipment.

The LEVEL and LOWER-UPPER SIDEBAND COl-
trols are mounted on the front of the b.f.o.
chassis for easy accessibility. J1, the output jack,
is located on the rear wall of the box. A 34-inch
diameter rubber grommet is also on the rear of
the case and is used as an outlet for the power
cable which connects the b.f.o. to the receiver’s
accessory outlet.

Using The B.F.O.

The proper crystals for the b.f.o. will have to be
chosen according to the actual i.f. of the receiver.
Some receivers use a 455 ke. center frequency,
while others call for 456 ke. Actually, there isn’t
much difference when it comes to selecting Y
and Y. The receiver can always be realigned to
match up with the b.f.o. crystals, provided
they're not too far removed in frequency.
War-surplus type FT-241A crystals were used
in this model. If the receiver calls for a 155-ke.
i.f.,, order a crystal for 456 ke., and another
for 454 ke. In other words, pick a crystal that is
one kilocycie higher than the i.f., and another
that is one kilocycle lower than the i.f. This
will be satisfactory for most applications. If a
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Fig. 1— Schematic of the b.f.o. Capacitances are in pf.

unless otherwise indicated. Resistance is in ohms, K= 1000.

Capacitors are disk ceramic. Fixed-value resistors are

Y2-watt composition.

Ci1—See text.

J1—Phono jack.

Ri—10,000-0hm linear-taper carbon control.

RFCi—2.5-mh, r.f. choke, 50-ma. rating, or greater.

Si1—S.p.d.t. single-wafer phenolic rotary. (Stide or toggle
switch suitable also.)

455-ke. 1.f. is heing used (center frequency), it
is helpful to have a -155-ke. crystal on hand for
aligning the i.f. The crystal can be plugged into
the b.f.o. and the i.f. transformers then aligned
for peak response. Crystals in this range are
available (%5 ec.p.s. tolerance) for $1.75 each,
ground te your speciications.!

To feed the b.f.o. signal into the station re-
ceiver, mount a phono connector on the rear
apron of the receiver’'s chussis. Use a short piece
of shielded audio cable, or miniature coax line,
and route the b.f.0. signal to the secondary side
of the last i.f. transformer. Using ‘gimmick”
coupling, wrap two or three turns of the center
conductor of the b.f.o. cable around the con-
necting lead which joins the i.f. transformer
secondary to the detector tube's grid, or to the
r.f. side of the detector diode. Make sure that
"L JAN Crystals, 2100 Crystal Drive, Fort Myers, Florida.
Catalog available on request.,

CATHODE .
FOLLOWER s2

S2—S.p.s.t. switch (part of Ry assembly).
Vi—12AU7
Y1, Ya—See text,

the two wires are insulated from one another
so that a short-circuit will not oceur. Ground
the shield braid of the b.f.0. cable where it enters
the receiver and again at the end which is near
the detector circuit. If more b.f.o. injection is
needed, increase the number of wraps of the
gimmick coupler until the desired performance
is obtained. I; should be set somewhere near
midrange during this adjustment.

This b.f.o. can also Le used in s.s.b. exciters
to serve as a carrier generator for upper and
lower sideband operation. Crystals ¥; and Yo,
however, would have to be chosen to match the
passband characteristics of the crystal-lattice or
mechanical filter being used. £ could be used
as a carrier-insertion control if this were done,
routing some of the b.f.o. signal around the
filter and into the mixer for e¢.w. and a.m.
operation, or for tuneup purposes when desired.
— WICER

‘&-Straysis

Feedback

The resistor to the oscillator base in YW3MOO’s
transmitter (**An Unusual R.F. Amplifier Clircuit,”’
January QS7', page 46) lost a K somewhere along the
line. It should have heen 100K instead of 100 ohms,

This item should probably be headed * Feed-
back,” but in this instance the story of the man
sending in the correction is more interesting than
the item itself. In connection with W3GKP’s piece,
*On Decibels and Noise,” in January QST, p. 35,
WB2FCX points out that in writing about ** signal-
plus-noise to noise’’ ratio, we should have expressed

S+ V.
it as (S 4 N)/N, or +

N True enough.

But who is WB2FCX? Thereby hangs a tale. He
could be one of the world's first v.h.f. DX men.
Operating under the self-assigned call W2, in
Brussels, Belgium, Rudy put a 50-Me. signal into
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Spain — in /925! There’s a story that could stand
some retelling.

\When it comes to thinking up *“different’ things
to do in ham radio, W3GKP takes a hack seat to
nobody. His lutest effort has been to learn to copy
eode on a teletvpe machine. This is a good way to
improve one's code copying ability aund teletype
keyboard skill, but Bill says progress is slow. His
teletype-machine copy netted him a 10-w.p.m.
ARRL Code Proficiency Certificate in October, and
a 15-w.p.m. sticker in November. He had a
20-w.p.m. copy in the Hq c.p. file as this was
written.

Reing a skilled c.w. man for many years, his show-
ing of the 10-w.p.m. wullpaper at a recent Roclk
Creek c¢lub meeting caused much amusement.

(From W3GKP OVS report, via WI1HDQ)
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An Experimental All-Electronic VOX System
for §..B.

Instant Veice Break-In Without Relays

BY H. ROMMEL HILDRETH, M.D.,* KgHZF

Lnstant c.w. break-in — the ability to
hear signals in the spaces between dots
and dashes — has been with us for
some time. The only comparatively
recent development has been the in-
troduction of the t.r. switch, which
permits the use of the same antenna,
rather than separate antennas, for
transmitting and receiving. However,
KOHZF is the first, to our knowledge,
to conceive the idea of applying the
same principle to voice communica-
tion. Here, advantage is taken of the
lapses inberent in speech waveform,
Just as the c.w. system makes use of
spaces between characters. We've had
an opportunity to listen to Rom in ac-
tion, and can vouch for the effectiveness
of the system.

N ideal VOX system would have the attri-
A butes of land-line telephone. That is, it
would be possible for the listening operator
to interrupt the transmitting operator while he
is talking. This is not possible with the conven-
tional system using a VOX relay. The trans-
mitting operator cannot hear the breaking sta-
tion unless he makes an sbnormal pause in his
speech.

If an oscilloscope tracing of continuous specch
is observed, it will be seen that there are numer-
ous valleys in the pattern. These valleys repre-
sent intervals during which the output from a
nodulated transmitter would be zero. During
these intervals, it would be possible to hear
snatches of a breaking operator's voice, if the
various change-over operations could be per-
formed in this brief space of time. Obviously,
these periods are not long enough to permit a
VOX relay to uperate. This article discusses the
essential points of an electronic system that is
fast enough to take advantage of these lapses
in speech, and provide s.s.b. phone operation
closely approaching that of the home telephone.

* 18 Brighton Way, Clayton, Missouri 63105,
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The Problem

The matter of antenna change-over is taken
care of quite simply by the use of a t.r. switch,
s0 that portion of the system will not be dis-
cussed. The remaining problems to be solved
are those of muting the receiver during intervals
when energy is being transmitted, and suppress-
ing residual noise from the transmitter during
intervals when no energy is being transmitted.
The latter may have to include cutting off the
audio and carrier generator, and suppressing
““hash” from those stages generating diode
noise, depending on details of the equipment
used. Obviously, the switching must be done at
points in the circuit that will permit practically
instantaneous operation. Switching cannot al-
ways be done at the most logical points because
of lag introduced by the time constants of
capacitor/resistor combinations which are essen-
tial to the normal operation of the equipment
and therefore cannot be eliminated.

In the author’s case, Collins S-Line equip-
ment wus used us the guinea pig. Since it was
desirable to avoid any disturbance of the original
wiring, an arrangement was worked out whereby
all modifications necessary to try out the system
experimentally could be made either through
external jacks that this equipment affords, or
by means of tube ‘“test” adapters. These
adapters, sold by almost all of the mail-order
electronics houses, are used by simply plugging
the udapter into a tube socket and, in turn,
plugging the tube into the adapter. The udapters
come in two styles. One type has a simple ex-
posed contact for each tube pin. In testing work.
this type is designed to provide a means of
measuring the voltage at any desired pin without
digging under the chassis. But it also makes it
possible to connect any external circuitry in
parallel with any tube element. The second type
is similar, except that the exposed terminals
are in the form of miniature closed-circuit jacks.
This type is intended to be used for making
current measurements, since the jacks provide
a meuns of inserting a meter in series with any
tube element. In our application, it is useful for
inserting circuitry in series with any element
without disturbing the original wiring. The jack,
or series, type can be used for a parallel connec-
tion as well as a series connection, of course,
but it is a little more expensive than the parallel,
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205V, )
GRID i +o 2N4220
TO JACK, P3 <51
PIN2 BIAS 470K s\—/
(GRID), 02 Q
V5
(2nd. MIXER) ASN
?—25VD 2N4220
GRID _I'I—‘F_,_ A
10 Jack, ° 4 I E J6
PINT BIAS| o3 470K s \65
(GRD), ? 10 MEG
V5
(2nd. MIXER) :

TO JACK,
PIN 9
(GRID)
V2A

{AUDIO)

or voltage-measurement, type. Miniature probes
areavailable to fit the jucks of the series adapters.

Receiver Muting

In the 758-3, muting is accomplished by bias-
ing some of the tubes to cutoff. This is the ‘nor-
mal” or stand-by condition. Muting is removed
by grounding a point on a voltage divider across
the bias supply. This is done by turning the panel
switch from $raAND-BY to OPERATE or, remotely,
by grounding a lead plugged into the muting
jack at the rear of the receiver. When the 325-3
and 758-3 are used together normally, the VOX
relay in the 32 controls the muting through a
cable connecting the muting jack on the trans-
mitter to the muting jack on the receiver. Mut~
ing and recovery in the 753-3 is practically in-
stantanecous if the a.g.c. is switched off.

In the electronic system, a transistor, Q,
Fig. 1, is used as the switch across the receiver
muting jack. (; is driven by @2 which, in turn,
is driven by a voltage taken from the cathode
(Pin 5) of the 6AL5 VOX rectifier in the 323-3.
A voltage as high as 460 can be measured at
this point, depending on the voice level and
setting of the VOX gain control. (2 goes into
saturation at 5 volts, so with even a small voice
signal, the muting is positive and abrupt. The
switching time of the muter is so short that one
can hear the receiver in operation even between
syllables.

The connection to the cathode does not require
opening of the circuit, so the parallel type of
udapter can be used in the 6ALS5 socket in mak-
ing the connection to Pin 5.
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TOPINS Fig. 1 —Experimental circuitry
(CATHODE) used by the author in apply-
Vvio ing electronic YOX control
(VOX RECT) to his Collins 32S-3 trans-
mitter and 75S-3 receiver.
Unless indicated otherwise,
capacitances are in uf., and
resistances are in ohms
(K = 1000). Capacitors may
be any type, 150 volts or
more. Resistors are V2-watt.
Shielded wire should be used
where indicated. P1, P2 and
Ps are phono plugs. P3, P4
and Ps are probes to be in-
serted in jacks of test
adapters, as described in
the text. Be sure to connect
the probes as indicated.
Vector test adapters T7MC7
and T9NC9 are suitable
series, or jack, types for 7-
and 9-pin sockets, respec-
tively. The type T7M is suit-
able for making the connec-
tion to the 6ALS. Probes for
the series adapters are
type P2,
Transistors: 40138—RCA
2N292—GE
2N4220—MOT

Audio Control

Audio is cut off by applying cutoft bias to the
audio cathode follower, 1734, in the 328-3. The
additional voltage is provided by a 22.5-volt
battery which is switched across u resistor in
series with the tube’s normal bias. The switch,
in this case, is a 2N4220 FET transistor!, Qs.
When the muting switch of the 758-3 is open,
(receiver muted) — 23 volts normally appears
ucross the muting jack. This voltage is applied
as cutotf bias to the gate of (); to open the FET
switch. With the switch open, normal bias is
fed to the grid of Vaa through the 470K resistor.
When Q) switches the muting terminal to ground,
the gate of Qg is also grounded, and the FET
switch closes, placing the 22.5-volt battery
across the 470K resistor, which cuts off T7oa.

The connection to Pin 9 of Vi is made by
use of a series adapter. Ctare should be used in
making connections to the probe to make sure
that the negative side of the 22.5-volt battery
is connected to the side of the probe that goes
to the grid of Vaa.

Carrier-Generator Control

Carrier generation is controlled by applying
cutoff grid bias to Pins 2 and 7 of V5, the second
mixer in the 328-3. The control-circuit arrange-
ment is exactly the same as that used for the
audio, with @4 and Q5 as separate switches for the
two grids. The counnections to Pins 2 and 7
are made similarly, using a series adapter.

Hash Suppression

It took a good bit of work to untangle this
problem. Bias control of the 6146s in the final

1 Latest word from the author is that the cheaper MPF102
is equally satisfactory.
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MPF102

1.5V. 20K

TO Qi

-4+
Qs 2NS91 ionec. EMITTER
-'\N\f—'lr—-i 10MEG.
1000 isv .
[4
TO ANT.
—( o S e RELAY
RIP 2™ JACK
TR-02 30L-1

Fig. 2--Stand-by control for the 30L-1 linear. Unless
indicated otherwise, resistances are in ohms (K = 1000),
and resistors are /2-watt. P; is a phono plug.
Transistors: 2N591—RCA
MPF102—MOT

TR-02—INT

wplifier in the 328-3 was tried first, but it
proved to be unsatisfactory because of the long
time constant introduced by capacitors and re-
sistors in the existing circuitry, which could
not be eliminated except by alteration of the
original wiring. It was found that hash could
be suppressed by reducing the screen voltage
to a level that would ussure plate and screen
cutoff by the normal fixed bias supplied to this
stuge. So the problem was attacked from this
ungle.

Fortunately, the screens of the 6146s, and
the screen supply voltage are brought out to
separate jacks at the rear of the chassis. These
two jacks are normally connected together in-
ternally with a jumper. The jumper is designed
to be upened if the 325-3 is used with the Collins
6- und 2-meter converter. Removing this jumper
permits a switch to be inserted between the two
jucks.

The screen switch, Qg is a 40318 transistor
rated at 300 volts. Since the base of this tran-
sistor is nearly 300 volts above ground when the
transistor is conducting, it is obvious that it
cannot be counnected directly to the control
transistor, ();. The simplest form of isolation
appeared to be a triode vacuum tube.

When the receiver is muted, —23 volts from
the muter circuit biases V) to cutoff. The 1.5-
volt battery then biases @3 into conduction,
and screen voltage is applied to the 614ts.
When @1 grounds the muting terminal, it also
grounds the grid of 17y, aud }'; conducts. The in-
creased voltage drop across the 5000-ohm base
resistor drops the base voltage. (3 gues al-
most to cutoff, and the screen voltage drops to
about 30 volts. At this voltage, the normal oper-
ating bias iy sufficient to cut off 6146 screen and
plate current. Connections between ¢); and the
screen and screen-supply jacks are made through
phono plugs.

No switches are shown for the control bat-
teries. The drain is so low that battery life wiil
he close to shelf life, even if small-size cells are
used.

Adjustment

The exciter should be tuned up on the de-
sired band in the normal manner before con-
necting the control circuitry. The VOX relay
should be closed permanently by inserting a
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shorted phono plug in the p.t.t. jack. The VOX
time-constant control must be turned fully coun-
terclockwise. If the C'ollins station-control box is
in use, its function switch should be turned up to
NOoRMAL. The VOX gain control should be ad-
vanced until the receiver S meter fluctuates when
the operator speaks into the microphone at nor-
mal voice level. If the gain is turned up too high,
acoustical background noise will keep the receiver
muted. If it is not turned up sufliciently, the re-
ceiver will not mute. A bit of experience will guide
the operator to an adjustment where signals may
be heard between words, or even between sylla-
bles. The incoming signal must be strong enough,
of course, to override the acoustical sound of the
operator’s own voice. If a click is heard as the
receiver recovers, it can be minimized by adjust-
ment of the ANTIVOX control.

If one wants to avoid disconnecting the con-
trol circuitry for initial tune-up, a series of
switches can be used to restore normal operation.
The author uses a d.p.d.t. switch in the (3 circuit,
one pule to open the battery circuit while the
other shorts the collector to the emitter. Simple
s.p.s.t. switches are used in series with the bat-
teries in the FET control circuits. A d.p.s.t.
switch is used, one pole to open up the connection
to the base of ¢, while the other pole opens the
heater circuit of 1.

Conclusion

The system has worked well enough over a
considerable length of time in this experimental
setup to demonstrate that the principle is thor-
oughly practical and effective. Transceive
operation has presented some problems that
have not as yet been resolved. 1t is hoped that
this article will inspire others toward efforts
to help solve these problems, as well as toward
simplification and improvement. The author feels
sure that anyone who has vunce operated with
a system of this type will never be satisfied
again with push-to-talk, or conventional VOX
operation.

The control system works equally well when
the 30L-1 linear is added. In normal operation,
the antenna-relay control places cut-off bias on
the 811A grids ou standby to avoid unnecessary
plate dissipation. With electronic t.r. switching,
this control is lost. The author solved this prob-
lem with the control circuit of Fig. 2. This circuit
is actuated by (1 in Fig. 1. The switch transistor,
()9, performs a function similar to that of the
relay control in normal operation. A voice signal
causes the switch to close, reducing the bias ou
the final-amplifier tubes from cutoff to the normal
operating value. With no voice signal, cutoff bius
is restored.

In the normal condition, approximately 120
volts is used as cut-off bias in the 30L-{. This is
much more than is actually required to achieve
cutoff. To reduce the voltage that the switching
transistor must handle, the 220-ohm resistor,
R, is shunted across the relay-control jack.
This reduces the stand-by bias to about 16 volts,

(Continued on page 148)
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The Realistic DX-150 .

e DX-150 is a solid-state receiver with con-
tinuous coverage from 535 ke. to 30 Me. in
four bands. Nineteen bipolar transistors and
thirteen diodes are used in a single-conversion
superheterodyne. Among the receiver’s features
are a product detector, an a.g.c. circuit with
selectable time constants, an i.f. noise limiter,
an a.f. noise limiter, and electrical bandspread.
Included in the set are a b.f.o. pitch control, r.f,
and audio gain controls, an antenna trimmer, an
a.g.c. time-constant switch, a receive-standby
switch, a loudspeaker, a headphone jack, and an
3 meter. The receiver can be operated from either
115 volts a.c. or 12 volts d.c.

Circuit Details

A block diagram of the DX-150 is shown in
Fig. 1. @1 and Q; form a cascode r.f. amplifier,
CRy, a 1873 diode across the base-to-emitter
junction of @i, prevents the reverse emitter-lo-
base voltage rating of ¢, from being exceeded if,
for example, an overly large signal from an ad-
jucent transmitter is developed acruss the re-
ceiver's input circuit. The 535-ke. to 30-Me.
output of (s is fed to the mixer, (3, where it com-~
bines with the v.f.o. signal to produce an i.f.
of 455 ke. A buffer amplifier, Q7, is used to isolate

Top view of the receiver. The two wires at the right
go to a small loudspeaker mounted on one of the sides
of the cabinet.

March 1968

the v.f.0., s, from the mixer, Depending on the
band in use, the v.f.0., & Hartley circuit, operates
455 ke. ubove or 455 ke. below the frequency of
the signal to be received. C'R; is used to stabilize
the oscillator.

"The mixer is followed by two 455-ke. i.f. stages,
Q4 and Qs. C1, CRz and Ry in the collector circuit
of @ (Fig. 2) form an i.f. noise limiter which is
basically of the Bishop type,! although in this
case unsymmetrical. '; is kept charged to the
peak signal level through CR;, which is therefore
back-biased and essentially nonconducting until
ashort-duration noise pulse momentarily exceeds
the bias voltage stored in Cq. The excess pulse
voltage is short-circuited through (/23 and ¢},
thus eliminating the noise peak. The a.f. limiter,
to the right of (s, is the conventional currier-
operated a.n.l. circuit for a.m. reception. The
two limiters are switched in or outsimultaneously
by the two sections of S;.

("R4 is used as both an a.m. detector and an
a.g.c. rectifier. In the latter application (Fig. 3)
a signal appearing across the secondary of the
last i.f. transformer is rectified by ('R4 and a
negative d.c. voltage is developed from the top
of ('2 to ground. This voltage forward-biuses Qy,
causing the transistor to draw collector current
through Rg and /9. As the voltage drop across
these two resistors increases, the voltage drop
across R0 and R;1 decreases because all four
resistors are in series across the supply voltage.
Since the forward base-bias voltage for ¢y, (4
and s is taken from the arm of 12; (the manual
gain control) the gain of the controlled stages is
reduced. Two a.g.c. release times, slow and fast,
are available. For slow release, (s, a 200-uf,
capacitor, is switched from the cullector of g to
ground. Additional a.g.c. action is obtained from
Q)s; the forward bias for this transistor is the
voltage drop across Rs: and as the drop increases,
Qxs's collector current also increases. This results
in a larger negative voltage drop from the top
of Rj2 to ground, higher emitter bias (reverse
bias) for @ and Q4, and reduced gain for the two
stages. The apparent reason for this dual a.g.c.
system is that the circuit permits the receiver to

1 Gtiles, “I. K. Noise Limiter,” QST, June, 1960,
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Fig. 1—Block diagram of the Realistic receiver.

handle a wider range of signal
strengths without overload-
ing than the usual a.g.c. cir-
cuit which only controls base
bias. The a.g.c. circuit is left
on all the time.

Because Qq's collector cur-
rent, and therefore its emitter
current, increases with the
signal level the emitter line of
()9 is a good spot for an S
meter.

Once the audio from a
detected a.m. signal reaches
Sip, it is fed through the
audio (’:ha.unel, Qm, Qm, Q15
and @6, to the loudspeaker.
(Only one transformer is used
in the string, the output stage
being a single-ended Class B
circuit. A 200-uf. capacitor is
used to couple @15 and Qg6 to
the speaker in the set or to an
external speaker or set of
headphones via the puonNEs
jack. The jack disconnects the
set's speaker wheun a phone
plug is inserted.

For c.w. and s.s.b. de-
tection, i.f. and b.f.o. signals
are fed to a bridge-type
product detector consisting of
four diodes, C g through CRq.
A buffer amplifier, Qy, is
used between the product
detector and a Hartley type
h.f.o., Q9. Either u.s.b. or
l.s.b. signals can be copied by
turning the b.f.o. pitch con-
trol to the proper setting.
Since the gain of the product
detector is less than the gain
of the a.m. detector, an extra
audio amplifier stage, @12, is
used between the product de-
tector and the receiver’s
audio channel.

For a.c. operation of the
receiver, s step-down trans-
former is used to feed a full-
wave rectifier. This is fol-
lowed by a capacitor-input
filter, a transistor series regu-
lator with a Zener diode refer-
ence element, a series drop-
ping resistor, and another
Zener. D.c. for the audio
stages is taken from the
capacitor-input filter while
d.c. for the rest of the set is
taken from the second Zener
mentioned above.
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Fig. 2-—Schematic diagram of the i.f. noise limiter, CR3, the a.m. detector, CRs, and the a.f. noise limiter, CRs. Resistances
are in ohms; K= 1000. Component labels are for text-reference purposes.
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Fig. 3—Schematic diagram of the DX-150 a.g.c. system. Capacitance values are in microfarads (uf.); resistances are
in ohms. The circuit is discussed in the text.
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For battery operation of the set, a power switch
on the back of the receiver is used to bypass the
transformer and rectifiers and to permit the d.c.
to be fed directly into the capacitor-input filter.
Connection to an external battery or batteries is
made through a three-prong socket on the rear
of the receiver. To extend the life of the batteries,
the power switch is wired so that it disconnects
the dial lights when battery power is being used.

When thrown to sTD BY, & REC-$TD BY switch
on the front panel removes voltage from all the
stages in the set except the audio channel. This
switch is wired in parallel with a connector on the
back of the receiver. By wiring the connector to
the transmitter send-receive relay or switch, the
user can control the receiver with the transmitter.

Performance

The sensitivity of the DX-150 is as good as
most of today’s sets; when the short-wave bands
are open, it should be possible for the listener to
copy a multitude of signals even with a small
random-wire antenna. However, strong signals
on the DX-150 have a tendency to cross-modu-
late the signals adjacent to them. This is ey-
pecially noticeable on the broadcast band; back-
ing off the r.f. gain control does little to clear it
up. After a short warm-up, the receiver exhibits
little drift. The receiver does change frequency
when it is bounced up and down to simulate
mobile operation.

The r.f. gain-control and antenna-trimmer set-
tings affect the receiver tuning; thisis particularly
annoying on the 10-meter band .S.s.b. signals that
vary widely in strength (QSB) sound a little bit
distorted. The noise limiters, which cut down
noise at the expense of some audio distortion, are
helpful for a.m. reception, but do not seem to be
useful for ¢.w. or 8.s.b. Depending upon the fre-
quency, it takes a signal of 10uv. or less to get a
meter reading of S9. The meter is easily pinned.

Image rejection was found to be 46 db. at
3.5 Me., 43 db. at 7 Mec., 18 db. at 14 Me., 13
db. at 21 Mec., and 0 db. at 28 Mec. These tigures
are quite in line with what is to be expected from

Bottom view of the receiver. The r.f. coils are at the

right and the bandswitch is in the center. Most of the rest of

the components are mounted on the circuit boards at
the left.
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Realistic DX-150 Receiver

Hcight: 614 inches.

Width: 14V inches.

Depth: 91 inches.

Weight: 14 pounds.

Power Requircments: 6 watts, 105-125
volts a.c., 30-60 cycles, or 12 volts d.c.

Price Class: $120 less accessorics.

Manufacturer: Radio Shack, 730 Com-
monwealth Ave., Boston, Mass. 02215.

a single-conversion receiver having a 455-ke. Lf.
While checking the image rejection of the DX-
150 on Band D (13 to 30 Me.), we found the
image to be on the low side of the signal when the
set was tested aut 14 and 21 Me.; however, it
appeared that the image shifted to the high side
when we checked the receiver at 28 Mec. Since it
is not possible for the image frequency to move
from one side of the signal to the other, what
happened? Apparently the manufacturer mis-
takenly aligned the high end of Band D at the
image frequency —~something that’s easy to
do because the image and the desired signal are
both about the same strength.

Mechanical Details

The receiver is attractive in appearance; the
front panel, an extrusion of brushed aluminum,
is contrasted by a dark gray cabinet. Good-sized
solid aluminum knobs are attached to the con-
trols. Two string-driven dials that have negligi-
ble backlash are used to tune the DX-150: a
multicolor slide-rule dial for general coverage,
and a circular bandspread dial for the Citizens
Band and the five amateur bands between 3.5 and
29.7. It takes one turn of the baundspread knob
o tune between 40 and 60 ke. of the 3.5-, 7- and
14-Me. bands, 150 ke. of the 21-Me. band and
430 ke. of the 28- Mec. band.

As can be seen from the photographs, the wir-
ing is very neat, and the parts are easy to reach
if servicing is necessary. Most of the components
in the set are mounted on either of two printed-
circuit boards.

The instruction manual, written primarily for
the short-wave listener, contains little informa-
tion that is of interest to hams. It does, however,
include a tiny but useful schematic of the re-
ceiver.

Among the accessories available for the DX-
150 are an external communications-type speaker
(8P-150) and a 12-volt d.c. portable power pack.
The latter includes all the necessary plugs and
cords for operation of the receiver from eight
D cells (supplied) or from the outlet for an auto-
mobile cigarette lighter. There is sufficient space
in the pack for storing a complete set of spare
batteries. Eight 1) cells are said to be capable of
operating the receiver for 100 continuous hours.
~- W1YDS
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Two-tone Generator
with

Scope-Syne Output

BY FRANK W. NOBLE,* W3QLV

envelope pattern from an s.s.b. transmitter

using a single audio toune, but the procedure
involves temporary carrier insertion and the
transmitter is not operating normally when
tested. On the other hand, if two independent
tones are fed to the microphone input, it will not
be possible to get a stationary pattern by syn-
chronizing the scope with either input. While it
is possible to rectify the r.f. and use the envelope
to synchronize the scope, the sync will not be
as ‘““tight’’ as desirable because the envelope is
slow rising, and also will vary in amplitude with
audio level adjustments.

Suppose two tones are related so that their
frequencies are always in the exact ratio 2/1.
Calling the lower tone f, the higher frequency will
overtake the lower by one cycle in 1/f seconds
regardless of the value of f. Hence if we derive a
pulse from f and apply it to the scope’s external-
sync terminals we will obtain a stationary
pattern.

In our circuit, Fig. 1, we derive a pulse from
a master oscillator, a 2-kc. symmetrical multivi-
hrator, and use it to synchronize a second
symmetrical multivibrator at 1 ke., one-hulf tke
frequency. The external scope sync is tuken from
the 1-ke. mv. plate, where the wave is fast-rising
and thelevel is constant. The problem of convert-
ing a square wave to the required sine wave
is solved by the use of a two-section resonant
" ¥70004 Belhaven Road, Bethesda, Md. 20034,

IT is possible to obtain a synchronized wave
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There are no critical pointsin the construction of the genera-

tor. W3QLV'sis builton a 5 X 7 X 3-inch chassis, with the

output jacks on the sides. Ri, mounted between the filter

capacitor and one of the 12AU7s, is screwdriver-adjusted.

The output-level switch is between Rz and R3, at the near

end of the chassis. The power transformer is a surplus
unit, but catalog items are readily available,

filter employing 50-cent surplus 88-mh. toroidal
coils.! The total harmonic distortion should be
considerably less than 0.1%, using the circuit
shown. Distortion is not detectable on the oscil-
loscope by any means we could devise.

In Fig. 1, V7 is the master oscillator at 2 ke.
The positive grid return improves the timing
accuracy over that which would be obtained
with the more conventional ground return. The
grid resistors and coupling eapacitors largely

! Available from Ritco Electronics, 7229-C Little River

Turnpike, Annandale, Va. Other sources will be found
regularly in Ham-Ads.

Here is @ simple method for making «
two-tone test pattern ‘‘stand still” on
the scope face. It makes use of the fact
that a harmonic of a tone will always be
integrally related to the fundamental
frequency. Althongh exact barmonic
relationship between the two tones is
ordinarily avoided in using the two-
tone test for spectrum analysis {becanse
it is desirable to be able to distinguish
frequency components arising from an-
dio harmonic distortion from others
present in the signal spectrum}, its use
for wave-envelope checking introduces
no problems that are not present with
any two tones.
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.0056
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HL H1-200 Mv. R.M.S. EACH TONE
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EXCEPT AS INDICATED, DECIMAL.
VALUES OF CAPACITANCE ARE
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Fig. 1 —Circuit of the two-tone test-signal generator. Fixed resistors are Y2-watt composition. Capacitors in filters are
mylar or paper; others are silver mica. Power supply capacitors are electrolytic.

CR:—Silicon rectifier; 20 ma. or more, 300 to 500 p.r.v.
depending on transformer secondary voltage.

J1,Ja—Any type of shielded chassis-mounting connector.

Li, L2, Lz, L+—88-mh. toroid (see text).

Ri, R2,R3—250,000-0hm linear control.

determine the frequency, and for this reason
the capacitors aresilver mica, 5 percent tolerance,
and the resistors are ohmmeter-matched. Vi,
operating at exactly half the frequency of Vi, is
also u positive-grid-return mv. Here the positive
return is used because it improves the syn-
chronization, and also because variation of the
grid potential is a very convenient way to control
the free-running frequency of V,. The syne pulse
from V7 is coupled to the arm of £2; through a
small capacitance. Syuchronization occurs when
the free-running frequency of Vs is slightly less
than half thefrequency of V. Since the frequency
range of 17» is large, the values of the grid
resistors and coupling capacitors in this stage
are not critical ay to absolute vualue, but the
values should be equal. The capacitors should be
of good quality for long-term stability; silver-
mica capacitors are used for that reason.

Simple cascaded resonant circuits are used to
filter out the harmonics in the square waves.
The “level” pots, Ry and Rj3, feed a simple
parallel resistive adding network which ter-
minates in the output jack, J,. The “level
switeh,” Sy, connects or disconnects a small shunt
resistance. When the resistor is connected, the
level is about right for a crystal mike input; when
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S51—S.p.d.t. toggle.

S2—35.p.s.t. toggle.

Ti—Power transformer, 115 to 150 volts, 15 ma. or more,
with 6.3-volt, 0.6 amp. filament winding.

disconnected, the level is higher for connection
to a later stage.

The power supply uses a half-wave rectifier
and KC filter. Since the circuit is very tolerant
of supply voltage, any small transformer which
will deliver 20 ma. at 150 volts or less, and 6.3
valts at 0.6 amp., will suffice. The supply shown
produces 115 volts d.c. at 13 ma. Any silicon
rectifier having a rating of 20 ma. or more and
a suitable p.i.v. rating for the transformer can
be used.

The small coupling capacitors into and out of
the audio filters were chosen to discriminate
against hum while having little elfect on the
desired signals, Values near those specified
should be used. Otherwise, more filter may be
needed in the B supply, or signal attenuation
may oceur.

The mechanical layout is so non-critical that it
is not included. The unit described was built
complete with its power supply ona 5§ X 7 X 3
inch aluminum chassis.

Initial Adjustment

To set the unit up, connect the tone output
to the vertical amplifier and the sync output to
the external-sync terminals on the scope. Bring
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both level pots up and adjust the scope sync
control for a stationary pattern. Then adjust
R; to make the pattern lock in at a frequency
ratio of 2 to 1. This can be checked by running
the level pots up and down to check that the
periods of the two sine waves are in the ratio
2/1.2 Once this adjustment has been made,
it should not be necessary to reset it over con-
siderable periods of time.

The next operation is to tune the filters. This
is done by adding and subtracting capacitance,
in steps of about 0.005 uf., with the object of
maximizing the output. The values given in the
circuit are close, but the toroids have a high @
and the capacitors have large tolerance ratings,
30 a bit of experimenting is in order. We used
mylar capacitors because they are physically
small and their long-term drift is presumed to
be lower than paper units. They are expensive
and may be unnecessary.

2 An alternative method would be to take outputs
separately from K2 and #3.applying one to the vertical and
the other to the horizontal ampiifier in the scope. R1 should
then be adjusted for the 2/1 Lisajous figure. — Hditor,

The four toroids are

mounted on the chassis

walls, as shown in this

bottom view. Compon-

. ents can be arranged

E and wired in any con-
venient fashion,

Using The Generator

To obtain the two-tone pattern in a transmitter
test, connect the r.f. output to the vertical plates
of the scope as usual, and feed sync from the
generator to the scope external-syne terminals.
Feed the generator output to the audio input
on the transmitter. Starting with a single tone,
set the audio gain in the transmitter to give a
power output of about one-fourth the maximum
rating. Now bring up the second tone to equality
with the first. The proper adjustment is indicated
when the minimum amplitude of the pattern is
exactly zero. Adjustments either side of this
point will increase the minimum amplitude.
Note that the synchronization is rock stable
because the sync pulse is steep und is unaffected
by any adjustments in the audio levels.

Since the distortion in the generator output
voltage is below visibility in a scope presentation,
any perceptible distortion of the wave envelope
pattern must be the result of trouble in the audio,
the r.f., or both sections of the s.s.b. transmitter,

e

W-Strayses

Amateurs (Stargazing type) of the Kansas City Astronomy
Cilub on November 12, 1967 observed a rare event —
a grazing occultation of the planet Saturn. The group used
two sites separated by about one mile with inter-com-
munications provided by amateurs (radio type). Shown is
W@HSK using a 2-meter f.m. Walkie-Talkie to contact
WOPB at the other site. Such communications provided the
amateur astronomers a means for last minute planning
and consultation, and a warning as the event started.
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telephone interference ! reminded me that

many people are still bothered with this
problem. A simple solution exists, but apparently
it is not well known, not even to telephone com-
pany personnel themselves in many localities. A
review of the equipment being used by the tele-
phone company today will reveal the reason for
this interference and how it can easily be stopped.

In the eurly 1950s, the model 500 series tele-
phones began replacing the model 300 line.
These newer phones are readily identified with
respect to the now-obsolete 300 sevies. The part
vou hold in your hand while talking is rectangular
rather than triangular, the 500 has a “bell-
loudness” control on the underside, the dial is
quite large with the numbers on the outside
circumference, and usually the model number is
stamped on the underside in ink. There are
several models, with the standard non-dialing
500 having a blank plastic panel in place of the
dial. The 501 was designed for party-line use.
The 500B set is the one most generally found in
home use at the present time.

All of the model 500s have special networks
installed that otfer a form of automatic level
control both for talking and listening. To quote
from the AT&T directly:

“The 500 series sets were designed to provide
substantial volume improvement on long loops
and at the same time to be applicable on very
short loops without introducing crosstalk and
side-tone problems.””

All sets have a 4254, 425B, etc., network that
includes an induction cuil, a 2-pf. tulking ca-
pacitor, a 3-evlement side-tone buluncing net-
work, u (.4-uf. ringing capacitor, and a dial filter
consisting of a (. 1-uf. cupacitor and a 50-ohm
resistor. This network shapes the response to the
familiar 300-3000 cycles for best transmission
of the voice spectrum. Also included in the 425
assembly is the heart of the model 500 — the
311A “equalizer” circuit. (Not «ll model 500
series telephones have this equalizer, but for
all practical purposes we can assume that yours
does!) Without this equulizing network, severe

! yarticle in this magazine some time ago about

#* 12130 Foothill Lane, Los Altos Hills, California 94022,

! Balmer,  Telephone QRM from S.8.8. Transmitters,"”
GNT, June, 1966,

See also ‘' Techunical Correspondence,” QST, July, 1967,
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ng Telephone Interference

BY IRVIN M. HOFF,* W6FFC

More on a subject that can touch any
of us at any time.

crosstalk could result on short line lengths where
the phone is not far from the central office.
The network consists of a tungsten hlament
with a thermistor bead in proximity, both en-
closed in a glass envelope, and a silicon carbide
varistor bridged across the filament to protect
it from excessive current. The action of this
circuit is extremely interesting, and aguin we
refer to AT&T for a description:

“The filament is in series with the microphone,
and the thermistor bead in series with a loss-
limiting resistor shunts the earphone. The loss
characteristic of the equulizer is controlled en-
tirely by the d.c. line current through the set.
The tungsten tilament has a rising resistance-
current charucteristic and inserts a combined
hattery supply and a.c. transmitting loss which
is small at 27 ma. or less and rises to about 5
dh. at 75 ma. or more. The thermistor bead is
heated by the filament and because of its inverse
temperature characteristic introduces a corre-
spouding receiving loss thut tracks closely with
the transmitting loss.”

Thus, the volume of the 500 set is about 5 db.
higher at long distances from the home office
than the 300 series sets. On local phones close
to the home office there is practically no difference
between the performance of the two sets.

Nearly every amateur running any power at all
has been held responsible at one time or other
for some form of interference due to the powerful
signal from the transmitter being picked up by
the 110-volt a.c. line — or an “antenna’ of some
type — and thenrectified insome manner. Usually
a well-placed bypass cupacitor will solve the
problem. On the rare occasions when an amateur
would bother one of the older model 300 sets,
the local phone company would send out 2 man
armed with a few small disk ceramic capacitors
which he would put across the terminals of the
carbon button microphone. This would solve
09 percent of the problems. It is sud to learn
that most phone companies even today still send
men out with small disk ceramie capacitors to
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put across the carbon button microphone —a
technique that just does not work at all in a
majority of cuses where the model 500 is being
used.

The truth is that most phone companies still
have not, learned the reason why the model 500
phone is peculiarly susceptible to this type of
interference or what to do about it. The *“varis-
tor” in the equalizing network is little more
than a pair of voltage-sensitive diodes in parallel,
with one reversed. As anybody who has worked
with r.f. interference can tell you, a rectifier will
demodulate the audio from the carrier, and this
uwudio will be pussed along to the earphone or
whatever subsequent, circuit you have. In other
words, it is the varistor in the 311A network that
does the dirty work, and it is here that one should
concentrate. Referring again to Mr. Balmer’s
article, he and his friends in the local phone
company came to this same conclusion by em-
pirical testing. Their answer to the problem was
to order a special 425 network through the phone
company that had some of these exotic parts left
out. While this works, it minimizes some of the
unique features of the 500 set. It is also quite a
nuisance to get the phone company to special-
order (or stock) such an item.

A far more simple solution exists.

A pair of high-current (75-ma. or more)
2.5-mh r.f. chokes is all that is needed to stop
this interference. Installed inside the telephone
itself, one in series with each side of the line and
as close to the network as is convenient, they
will prevent the r.f. from reaching the varistor.
It follows that the r.f. can hardly bother the
carbon-button microphone either. Since the
microphone is hooked to a cord about 3 feet long,
in extreme cases the carbon button should still
be bypassed with a 0.01-uf. disk ceramic directly
at its terminals for complete elimination. The
use of the r.f. chokes will also eliminate the
problem with respect to the ‘““princess” tele-
phones. Mr. Balmer mentions that they were
unable to do anything about that type of
phone.

The best thing to do, however, is to call the
local phone company and tell them to send a man

out with a “1542A inductor.” This consists of a
terminal block and two r.f. chokes built into a
small case. It usually is installed in place of the
baseboard terminal block, but at this location
it seldom does much good, if the radio
transmitter is located in the sume building. With
a pair of diagonal pliers-(*‘dikes'’) the serviceman
can clip off the corners of the plastic container
4nd then mount the unit inside the dial telephone
underneath the dial itself.” This can also be done
for wall telephones. Usually, the phone company
is so relieved to discover exactly how to solve
your problem that they will be only too happy
to try your suggestion. This also enables them to
take care of similar problems of interference
from the local broadcast stations and other
transmitting services.

The 1542A inductor is much too large to fit
inside the small ““ Princess’’ telephones, and here
the 2.5-mbh, r.f. chokes can easily be used.

In every instance of which I have heard, the
phone company has been extremely cooperative,
but usually not very successful. Inquiries to the
home office for some reason have usually brought
no good answers. Sending a man out to try the
usual methods (installing numerous disk capaci-
tors) is expensive and time consuming, besides
keeping the employee from doing other work.
So, even if you do not happen to have telephone
interference yourself, you might call the engineer-
ing supervisor of the local phone company to
see if he has read this article. I have found in
several communities that many people are both-
ered by local broadcast transmitters and the
phone company often has not been able to
solve the problem adequately. Although they
have various types of inductors designed to be
installed on the outside of the house where the
phone lines enter, or at the baseboard in place
of the usual terminal block, in many instances
they make no noticeable improvement, being too
far from the actual trouble-causing element, the
varistor. O5T—]

2 All the telephones in the writer's house in his former
location in the 8th call area were *“fixed' by this nethod,
including a wall phone, a ‘“Princess’" phone, and several
desk phones.

‘@-Stravsis

If you are interested in shortwave listening, the
1968 edition of the World Radio TV Handbook is
available for $5.95 from Gilfer Associates, Inc.,
P.0. Box 239, Park Ridge, N. J. 07656. This 340-
page manual, 614 X 814 page size, is an authorative
listing of nearly everything that happens in the
shortwave broadecasting bands. It gives compre-
hensive details on frequencies, languages and pro-
srams, country-by-country.

Also available from Gilfer Associates are » number
of the ITU documents. For example, Volume I
of the 1967 International Frcquency List, showing
all frequency assignments except amateur between
10 and 4995 ke., is available for $34.00. If you're
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interested in this sort of thing, and don't want to
order directly from ITU in Geneva, write to Gilfer
for its ITU fiyer.

- 0 ¢ wuma

HEADQUARTERS VISITS

‘The League Headquarters building is open to
visitors Monday through Friday, 8:30 to 4:30, on
a ‘“‘drop-in’’ basis, and at other times by appoint-
ment. The headquarters is on Main Street (Conn.
Route 176 and 176-A) about a mile north of the
center of town, and about 3 miles west of Conn. 15-
U. 8. 5, the Wilbur Cross Highway. (For W1AW
vigiting hours, see the schedule on page 99).
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SCR NOISE

Technical Editor, QST

In Hints and Kinks in the December issue
KIMET describes a motor speed control using a
silicon controlled rectifier (SCR). It's a very handy
gudget for the uses described in the article. but one
thing must be pointed out: No responsible amateur
should use the device without proper filtering of the
a.c. leads. The amateur using the speed control
without filtering has no right whatsoever to com-
plain about noise on the a.c. power lines from do-
estic appliances or other apparatus, since he's
then generating lots of noise himself.

The output from the motorspeed coutrol is
shown in Fig. 1. Due to the steep rise wheu the
SCR fires, the device generates a wide spectrum of
noise, which of course propagates along the power
lines.

- -~
,o!\ % ]’\_‘
4 ¢
/ 7
-t L
l

\\ /1 N
N,
SCR fzrz NN N
point set Zgy R2 S=77 ~m—=INPUT WAVE FORM
~——OUTPUT WAVE FORM

Fig. 1—Typical SCR waveform.

A filter like that in Fig. 2 has proved to be suffi-
cient to keep the noise out of the power line. The
entire device with filter must of course be com-
pletely screened, to confine the noise where it should
be —- in a grounded box.

et e e -
L1 i
MOTOR-

o I B
I _ch CONTROLL Y 4 oureur
INPUT j ouTPU
! T 16 i (Loaz)

O §40

Fig. 2—Filter circuit for SCR control.

L1-300-500 ph., ferrite or iron slug
Cy, C2-0.1 puf. (see text)

When using the speed control with motors or tools
with a power consumption of less than 50 wutts,
¢ and (2 should not be larger than (.05 uf. in
order not to disturb the wave form too much. —
Kicll Strom, SMGCPI, Gothenhurg S, Sweden.

MICRO-TO KEYER REVISITED

Technical Editor, QST:

Several builders of the Aicro-TO keyer (@ST,
August, 1967) have described a latching condition
of the relay following the cowmpletion of a letter,
und also an inability to make dashes at slow speeds.
Both effects ure caused by excessively high voltage
drops in (‘Ri and/or (‘R2, with the result that a
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small current can flow through )2 and thereby hold
the pulse generator off. W1IKU was the first to
suggest a remedy: add a 100K resistor from the
base of ¢)2 to ground. For those building the circuit
from scratch, a better solution would be to use a
low- or medium-gain switching transistor for 2,
rather than a 2N3643. The only requirements on
any of the transistors in the circuit are that they
be silicon and have a heta greater than L0 (I've
measured betas of 300 on sume 2N3643's). \WWIIKU
also suggests by passing both sides of the relay
coil to ground with .O1-pf. capacitors, zince some
r.f. can couple into the keyer via the keying lead.

Note that the line or dent ou the IC's is by pin 8,
rather than between pins 1 and 8 as shown in the
schematic.

I welcome letters from anyone having trouble
getting his keyer running, and would be glad to
help prospective builders locate any hard-to-tind
components, — Chet B. Opal, K3CUW, Baltimore,
Md., 21201,

“BREAK-IN C.W. WITH SSB
EQUIPMENT"

"Technical Editor, QST

Sometimes, in trying to cover a lot of material ag
succinctly as possible, important details get cov-
ered up. Threec such items came to mind almost
simultaneously with the publication in November
1967 QST of the article having the above title. The
first concerns zero-beating. With most grid-block
keyed rigs, zero-beating is trivial: tie a 50K to 500K
pot and a straight key in series across the key line
and put the straight key on a board under your
operating table. Adjust the pot for a comfortable
zero-beat level in the receiver. I mounted the pot
in a control-unit box because I was afraid that the
desired signal level would require a different pot
setting on each band. Such has noi been the case,
and the pot could easily be inside the rig, or down
on the foot-switch board. The only problem with
this scheme is that when the linear amplifier is
being keyed along with the exciter, the zern-beat
signal takes on a T4 quality, but with a little prac-
tice it's as usable as a T9 signal.

The second detail involves keying the extra mixer
stage to eliminate feedthrough on the higher bands.
Any tetrode, pentode, or pentagrid tube has a
maximum screen voltage rating which must not be
exceeded under any circumstances, even if you don't
think you're drawing any screen current. Thus,
whenever you cut off a screen-grid stage (as [
did with the 12BA7 mixer in the SR-150), make sure
the maximum screen voltage il00 volts for the
12BA7) is not exceeded under key-up conditions.
'This means that wherever a screen is fed from a
dropping resistor a fixed voltage source must be
used instead. In the case of the 12BA7 in my trans-
ceiver, I merely added a 10K resistor from screen
grid to ground. The gain of the stage is probably
slightly less now, but that’s one of the reasons for
an r.f, level control.

If you use a relay for keying the linear along the
lines suggested in the article, keep in mind that
mercury-wetted relays need a little bit of Tender
Loving Care, such as & 100-ohm resistor and 0.1 pf.
capacitor in »eries ucross the relay contacts. See
page 41, October '67 QST.

Since the publication of the article, it has been
pointed out to me that the Collins 3US-1 isx a ground-
ed-grid rig, not grounded-cathode, as I had mis-
takenly stated. —- Gluorge W. Hippisicy, Jr., K2KIR/
KIWJD, No. Syracuse, N. Y., 13212,
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Fig. 1. Measured Characteristics: A. Plate current vs. grid voltage; B. Plate current vs. plate voltage; C. Grid current vs.
grid voltage; D. Transconductance vs. plate current; E. Plate resistance vs. plate current; F. Amplification factor vs. plate
current,

HIGH-GAIN TRIODE OF FORTY
YEARS AGO
Technical Editor, QST

The UV206 and its Iarger brother UV208 came
out of the laboratory and into production during
1921. They appear to have heen designed for con-
verting spark transmitters to continuous-wave
operation. The very high transformer voltages
available caused the UV206 to have the rather
unusual characteristics given iu Table I. This tube
was considered somewhat of an engineering wonder
in its day. D.c. plate power to r.f. load power
conversion efficieucies approaching ninety percent
are reported! under what are now cualled extreme
class C conditions. Unfortunately, most of the
information is only suitable for prediction of oscilla-
tor performance. Measured characteristic curves
of a nearly new sample of the UV206 are shown in
Fig. 1.

Before the invention of quartz-crystal frequency
control there was no particular need of a high-gain
amplifier. Nevertheless, the UUV206 appeurs well
suited to this use. Cousequently, a test setup was
made. The well-shielded driver is a pair of UV201
receiving tubes in a push-pull Hartley circuit. It
provides equal voltages of opposite phase which are
applied respectively to the grid of 1/V206 and the
neutralizing condenser. A nwneutralization balance
better than 60 db. is secured. This is sufficiently in
excess of stage gain to insure stable operation.
The load, consisting of sixteen 75-watt lamps cali-
brated at 6U cycles, is connected across part of the
plate coil having 960 microhenrys total inductance.
The operating frequency is 780 ke. Table II gives
the results. As may be expected, the power gain
compares favorably with a modern-day screen-grid
tube and good efliciency is achieved. Kxamination of

Proc, IRE, June 1923, Vol. 11, No 3, p. 275-313,

TABLE 1
Nominal Characteristics of the UV206,
Capacitances
12.0 = 0.2 pf.
7.2 = 0.3 pf,
0.9 = 0.1 pf,

Grid to Plate:

3rid to Filament:

Plate to Filament:

Filament

11 volts, 1434 amperes
Characteristics at 100 ma. Plate Currend

Plate Resistance: .24 megohm

Amplification Kactor: 390

Transconductance: 1.62 millimhos
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TABLE II
Typical Performance
Plate Potential 20,000 volts
Plate Current 110 milliamperes

Output 1690 watts
Plate Efficiency 77 per cent
(irid Bias - £ volts
Peak to Peak Excitation 350 volts
CGirid Current 29 ma.
Input 2.6 watts
Crain 28 db.

the shape of the output voltage wave by means of
an oscilloscope indicates the distortion is less than
five percent. The color of the plate shades from
orange at the center to dull red at top and bottom.
It would appear that the limit of tube capability has
not been reached under the test conditions.

The very low plate-to-filament c¢apacitance
should allow the UV206 to operate well as a
grounded grid amplifier. Does anyone have more
information on the designer, number made, where
manufactured and used, etc.? I would be much
interested to secure, by loan or otherwise, a second
LJV206 tube so that a push-pull arrangement could
be tried: and will be pleased to learn of anyone
having, or knowing, the whereabouts of sume, or a
V208 tube.

—=Grote Reber, ex WIGFZ, Radio Observatory, P.O.
Box 293, Delawars, Ohio 43015

COMING A.R.R.L. CONVENTIONS
April 26-27 — Michigan State, Lansing.
June 1-2—New England Division,

Swampscott, Mass.

June 7-9— NATIONAL, San Antonio,

Tex.

June 29-July 1— Saskatchewan Prov-
ince, Saskatoon.
June 29-30 — Rocky Mountain Division,

Cheyenne, Wyoming
June 29-30 — West Virginia State, Jack-

son’s Mills.

August 3-1— Central Division, Spring-

field, 111.

August 31-September 2 — Southwestern

Division, Phoenix, Arizona
October 12-13 — Hudson Division, Tarry=

town, N. Y.
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VHints an« Kinks

For the Experimente:

GMT CLOCK FACE

N DX work the use of Greenwich Mean Time
is a must. There are various time conversion
charts, but all leave something to be desired.
Each time you wish to use GMT, you have to
read the time on the station clock and then do
some figuring. Twenty-four-hour clocks are
available, but they are quite expensive.
Since most hams have 12-hour clocks in their

Fig. 1—The GMT clock face installed on the kitchen clock

The original numerals on the clock have yet to

stations, why not modify these clocks to indicate
24-hour GMT? I solved this problem by develop-
ing the clock face shown in Fig. L.

Fig. 2 shows the parts that make up the gadget.
Cardboard, plastie, metal or thin wood can be used.
After the parts are assembled, part 2, a movable
ring, indicates the correct time division when its
tab is set above the proper label (i.e., bay or
NIGHT). When the tab is moved to pay, the GMT
hours corresponding to 6 A.m. to 6 p.ar. EST are
shown; when the tab ismoved to N1cHT (Fig. 1), the
GMT hours corresponding to 6 p.AL. to 6 A.n. EST
are shown. To build the face, proceed as follows:

1) Disassemble yourstationeclock, and paintout
the figures 1 to 12. Be sure not to cuver the hash
marks that indicate minutes. Reassemble the
clock and measure the diameter of the clock face.
The diameter is indicated by “D’ in Fig. 2.

2) Using a protractor to measure 30-degree
angles, lay out part L. Cut out twelve 3¢- by
54-inch rectangular openings and one circular
opening with a diameter equal to “D.”

3) Using a protractor to measure 15-degree
angles, luy out part 2. Cut out a circular opening
with a diameter equal to “D” plus % inch.
Label the ring. The times shown are for Eastern
Standard Time (i.e., 1700 GMT will be in the
12 p.u. slot when the ring tab is at pay, and 0500
GMT will be in the same slot when the ring tab
is at NrgaT). For CST move all figures 30 degrees
counterclockwise from where shown, for MST
move all figures 60 degrees counterclockwise
from where shown, and so forth.

4) Make two copies of part 3.

be painted over as described in the text. I I
)

/ 0y
PENING WITH DIAM, %\
EQUALTO DIAM."D"0OF  “D*
CLOCK FA

PART 1

OPENINGS | OPENING /
Ya'x%/g"  |WITH DIAM,
i EQUAL TO

s "D+ Vg

L
PART 2

Fig. 2—The

parts  that

make up the GMT clock face.

If part 3 is the same thickness

as part 2, two copies of part 3
will be needed.

CE
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OPENING
1 WITH DIAM,
EQUALTO"D*

Since the ring rotates inside part 3,
two thicknesses of material must
be used to provide room for the
ring to rotate.

5) Make one part 4.

6) With the ring in place,
temporarily put all the pieces
together. Make sure that the ring
rotates easily. Do not settle for
a sloppy tit; otherwise your GMT figures will not,
show properly through the openings in part 1.

If everything fits well, glue parts 1, 3 and +
together (with part 2 in place). As shown in
Fig. 2, label part 1 “NIGHT” and “DAY.”

8) Arrange a suitable mounting to hold the
face on the front of your station clock.

When you operate in the daytime, reach over
to the clock and move the tab to pAy. At night,
move the tab to ntcuT. Since there aren’t any
figures on the clock face itself, you now should be
able to read GMT at a glance.— V. R. Car-
ruthers, VESCEA

PART 4

QST for




NOTES ON THE KNIGHT-KIT TR-108

IN the October QST write-up of the TR-108
transceiver, it is mentioned that the spotting
signal is very weak. The low spot output is due,
1 believe, to some errors on pages 2t and 25 of
the assembly manual. Rs5, o 68-ohm resistor, is
shown connected between pin 3 of Vg and pin 1
of 7'S11. The latter pin is eventually connected
to the spot switch aud the send-receive relay.
However, part of this hookup does not agree with
that shown on the schematic diagram.

Referring to Fig. 3, remove one end of 255 from
pin 1 of T'S11, and connect this lead to ground
lug C or D of V. T'Sy; and the orange wire going
from it to pin 1 of 7'Ss can be removed or left
intact: they serve no useful purpose. As a result
of this moditication you should have a spotting
signal of more than adequate output.

Orange Wite )

Fig. 3—Sketch showing part of the underside of the

TR-108. Spotting in the transceiver is greatly improved

by disconnecting one side of Rss from TSi1 and returning
the lead to ground lug C or D of V.

ViB
6EA8

Fig. 4—Circuit for regulating the tunable oscillator plate
voltage in the TR-108. Ci1, R7 and V) are original parts.
CR; is a 67-volt, 1-watt Zener (Sarkes Tarzian VR67).

An improvement can be made to the TR-108
receiver by regulating the plate voltage of the
tunable oscillator, ¥jr. As shown in Fig. 4,
conuect a Zener between the plate of the tube and
chassis ground and change R7 to a 2-watt unit.
Prior to this modification, during mobile opera~
tion my receiver drifted whenever the battery
voltage changed. — Frank Moriisino, K1LMY

A SAFETY PRECAUTION FOR THE
SCR MOTOR-SPEED CONTROL

THE SCR motor-speed control in the “Hints &
Kinks” column of December 1967 QST
could very well become a death trap! 1 strongly
suggest that the box be grounded to the power
line via a three-prong plug (Amphenol 160-11)
ut the end of a three-wire cable, and that a three-
coutact female socket (Amphenol 160-2) be used
at the output. — Herbert M. Kosenthal, W2PIV

March 1968

ANOTHER METHOD OF COPYING C.W.
WITH A V.H.F. RECEIVER LACKING
A B.F.O.

IN the August 1967 “Hints & Kinks” column
of QST, WIHDQ described a method of re-
ceiving c.w. and s.s.b. on a v.h.f. transceiver
that didn't have a b.f.o. By using the v.f.o. in
the spot positivn and beating the output of the
v.f.0. with the incoming signal, one could receive
these two modes. However, some v.h.f. operutors
do not have a v.f.o. In that case, the following
method might appeal to them.

If the v.h.f. transceiver has a squelch circuit,
the circuit can be used as a substitute for a b.f.o.
To receive a ¢.w. signal, turn the squelch control
to a position where the receiver is muted. Then,
with the receiver tuned to the signal, back off
the control to a spot where the signal breaks the
squelch when the signal is keyed. Although there
is no audio note, the background hiss that is
evident during key-down will contrast with the
quietness of the receiver during key-up. This
method works well with a rig, such as the Gonset,
Communicator, that has a fast aitack, fast re-
lease squelch circuit. — Thomas . Bridges,
K6eDLY

SEPARATING KIT PARTS

'WIHLE putting together electronic kits, I have
often found it tv be quite a problem to store
resistors, capacitors and other small purts, so
that any particular component could be located
without difficulty. 1 recently sovlved this situation
during the construction of my HW-32A. As
shown in Fig. 5, I placed verticul strips of mask-
ing tape (sticky side up) about two inches apart
on a piece of cardboard. This permitted all the
small components to be stuck to the tape until
they were nceded. — Jack C. .indrews, WY IV E

Cardboard

Resistors

[ hokes

T OO O OO Oy

- Tape (32/@%%)
(_sttcky%u;f

Fig. 5—W9YWE's method of separating kit parts.
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The First Novice

- RECENTLY read in QST that a Novice had
[ worked DXCC before going on to get his

general license. Several Novices have done
this before and it is not an uncommon feat for
them to get a WAC.

In the early 1950s, the first Novice received the
WAC award. Since it has been about 15 years,
the truth ¢an now be told about the very first
Novice to work all continents. He received no
award, no publicity and only a few hams are even
aware of his untold feat.

Wilbur had received his call WN2-- , during
the first week in July. He wus the first Novice in
his state to be licensed, as the newly created
Novice license was ouly a few months old. A
second-hand S38B receiver and a pair of 6L6s
set him up on 7182 ke. while a dipole from the
garage to the apple tree pounded out a cool 25
watts.

For Wilbur it was a long, hot summer of hun-
dreds of QSOs. He was on forty c.w. day and
night and, if necessary, ate his meals with his left
hand while the right pounded out ¢.w. on the J3%
key.

At first his parents were bappy that their 17-
yeur-old son had a hobby that kept him off the
streets, but about the middle of August they
realized thut ham radio might become a problem.
In just one month Wilbur was to start his fresh-
mun yeuar at State U. where he had been accepted
by the skin of his Novice teeth.

Two weeks before he was to leave for the ivy-
covered dormitory walls of State UJ., Wilbur was
given some cold words, words that would put
fear into the heart of any Novice.

“No ham radio till next June und if you don’t
buckle down and make good you can forget ama-
teur radio,”’ stuted Wilbur’s dad.

Well, Wilbur was supposed to put all his gear
into wooden boxes to be stored in the attic until
June, but the germ in his brain was too much for a
mere flesh-and-blood Novice. He carefully packed
his S38B and a pair of cans into the bottom of his
trunk just before he left for college. When his
mother wanted to check the number of shirts she
had packed he was in shock till the crisis passed.

Wilbur settled into his dorm room without any
further difficulty except that he noted two rules
in the list of several thousand, or so it seemed,
which all students must adhere to:

1) No ham radio equipment

2) Curfew at 12:00 for all Freshmen
Any violation could result in expulsion from
the University.

About the middle of November on « very dark
nightat 2 A.M., a thin piece of wireslowly crawled
down the outside wall of the dorm. If you followed
this wire up to its source you would sce a figure
sitting under a blanket slowly tuning for DX.
You can't stop & Ham!

AAAAA #711 Broad St. S.W., Gainegville, Ga. 30501.
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WAC

BY Dr. J. MICHAEL BLASI* W4NXD

* A FAINT ORANGE 4LOW
WAS ¢REEPING INTO THE DORM WINDOW.”

Wilbur kept his listening confined to weekends
when his roommate was at home. He had his
@STs sent to him at college and this also helped
to feed the flame.

Thanksgiving vacation found Wilbur back at
home with a C-average and an idea in the back of
his mind. While his parents were out of the house
our hero set about to build a single 6L6 rig for
80 c.w. from the transmitter that had served him
well all summer. It was small, but that 10 watts
would get him on the air for at least two hours
each week.

It wasn’t easy, but if you strained your ears
you could hear WN2-~-/2 about 3 a.a. each
Saturday. He even worked a WN4 once.

One Saturday about 4 s.m., the 80-meter
Novice band seemed a bit funny to Wilbur as he
fired up his 61.6; the signals had a funny “ping”
sound to them. He called CQ and turned the
gain up to catch a chirpy signal calling him, It
was SP6 —in Poland. Wilbur was paralyzed
for & second. He recovered his wits and ex-
changed 569s before the final 73.

Now another station was calling WN2—-~-/2,
It was ZS5 calling his first WN2. Wilbur
was in another world. This couldn’t be true. His
forehead was damp as he logged the two contacts.

Tt came to him; 80 meters was wide open. A
589 from a WN7 in Oregon was next for Wilbur's
potent 6L6.

A JAL was culling CQDX 20 ke. up from his
frequency. Did he dare try to keep his string
going? You bet he did. A 33Y from Tokyo was
copied a few minutes later.

Power does strange things to mortals for
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Wilbur, having signed with the JAL, called a
QRZ DX which is not heard very often on 80
meters, especially from the Novice end of the
band.

Rules are made to be broken and evidently the
ILU2in Argentina had not known about this as he
called WN2--n---/2,

Fifty minutes before, Wilbur had been lowering
a piece of #22 wire out of his window: now he was
floating somewhere between heaven and earth.
A check of his log showed five continents worked
in less than an hour. Was it possible? Could he
get that WAC before the sun came up and hig
thin aerial must be pulled up?

He tuned his receiver down into the general
band and prayed for his S38B to perform thelast
part of the miracle. At 3595 ke. he heard VK—-—
calling CQDX. This was almost 200 ke. from his
tfrequency in the Novice Band and a faint orange
zlow was creeping in the dorm window. It was
now or never. Wilber called that VK2 for tive
straight minutes, the longest in his life. Up went
the gain of his receiver, and then nothing; but
then a faint QRZ, QRZ de VK2--—, The room
was much lighter now and only minutes remained
before the wire must come up.

Wilbur called the VK2 twice, signed his own
call five times and swallowed hard. There it was
WN2 /2de VK2——, tnx call, urrst 459, . ..

The first Novice WAC and on 80 meters with
only 10 watts!

At first he couldn’t sleep, but then the rest thut
only 4 ham who has worked DX knows came
over him.

1t was early afternoon when someone pounded
on Wilbur's door and yelled, “Telephone!”

He threw on a robe and slowly walked to the
phone booth at the end of the hall.

*“This is Western Union culling, I have a
telegram for you from the American Radio Relay
Leuague in Connecticut. Do you want me to read
it to you?"”

“Er, ah, yes,” stammered Wilbur, suddenly
wide awake.

MR. WILBUR—

RADIO WN2-——/2

ROOM 325

STATE UNIVERSITY

DEAR OM:

WIAW HAS MONITORED YOUR SIGNAL
ON THE S0 METER NOVICE BAND
EARLY THIS MORNING STOP (ON-
GRATULATIONS ON FIRST NOVICE
WAC STOP WE WILL SEND PHOTO-
GRAPHER FOR COVER STORY IN QST
STOP PLEASE WIRE COLLECT YOUR
CONFIRMATION OF THE ABOVE STOP,

Wilbur could not believe his ears. This was the
moment of a lifetime, the dream of every ham.
Then he remembered the dormitory rules he
had broken, his college career and the words of
his father.

“Do you wish to veply now,” asked the
operator?

“Yes,” said Wilbur. ‘“Please inform them of
the following. ‘You have made 1 mistake. My
lust ham activity was in September on 40
meters!’ '

It must have been dusty in that phone booth
because something got into Wilbur's eyves und
caused both of them to fill with tears. [R5F—]

‘&-Straysael

First-Day Covers Still Available

When the Amateur Radio First-Day Covers
were processed in Anchorage on December 15,
1964, we gaumbled and hud a few extra unad-
dressed covers prepared, because orders for the
first-day covers were still cuming in and we didn’t
want auyone to he disappointed. We still have
sume of these left. They are all singles, unad-
dressed but carrying the stamp and the otficial
first-day cancellation, and they will be mailed to
vou in an envelope. Prices are 35¢ each, three for
a dollar. Send your orders to ARRL Hgq., 225
Main Street, Newington, Conn., 06111.

Shown left is WILZL's 14-Mc. quad after an ice storm

After seven days of frosty cold weather, the antenna

thawed and returned, with no ill-effects, to its original
shape as shown in right photo.
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The War

on Hampathy

BY JOHN W. FULLER,* K4HQK

You may not agree with the author's
¢ conclusions, and amateurs whose
' professions are psychology, psy-

chiatry or motivational research may

want to enhance or take issue with
these ideas. However, the author

! admits he may be guilty of gen-
eralization and over-simplification;
but at least he has some interesting
ideas as to what makes us tick in this
amateur radio hobby of ours.

XYLs will agree, with resignation. At this

very moment though, one of us is about
to find himself staring glassy-eyed through his
S moter, wondering “ What the devilam I doing?”’
Or, after the ninth QSO in a row consisting of
“Tonx OM ur RST 599 in Pottsburg Pa Name
Irving Hw?’' another will angrily snap the toggle
switches to “off,” and muttering, join the wife in
the living room as she pastes trading stamps in a
book.

Why does this happen? What can be done?
Recent statistics! indicating a decline in new
amateur licenses have brought to mind the possi-
bility of saving — and in some cases, salvaging
------ amateurs who've been uround for awhile, yet
are beginning to lose interest. First, let’s examine
the reasons for taking out a ticket in the first
place. Something attracted us to the hobby, and
several possibilities exist. Among the more
common: a natural transfer of interest from com-
mercial communications or engineering; a fas-
cination with the idea of talking with people in
foreign countries: the science of electronics;

*1775 Leon Rd., Apt. 10, Jacksonville, Fla, 32216
1 “League Lines,” QS7, March 1967. Page 10.
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HAMs are reputedly an enthusiastic lot. The
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a desire to meet people?; the prospect of being
able to communicate with anyone, anywhere,
from anywhere (boat, car, etc.; and the glamour
of it all.

Our second step in searching for a solution to
ham apathy, or to coin u term, ‘“hampathy,” ig
in defining how most of us spend our time with
ham radio once the ‘“Novice passion” has sub-
sided. Once more, and with tongue in cheek,
categorizing is necessary:

Group I

The Traflic Net Operator. This gentleman deco-
rates his walls with clipboards and net schedules.
A four-tiered basket on his desk squeeks with
pounds of paper. Life is regular for him, because
he is net control on Tuesdays and Thursdays
at 1830 on the Sons of Godzilla Traffic Net.

The Public Servant. You'll ind him devotedly
enrolled amongst the ranks of the AREC, the
the ARPSC, Civil Defense, Coast Guard Auxil-
iary, the DAR, ASPCA, and UNCLE. One eur is
attached to a 2-meter net, while the eyes scan the
latest hurricane advisory. In a rush to carry his
transceiver to an emergency, he once fell over his
son’s bicycle and ended up an emergency case
himself.

The Developer/Experimenter. Qur engineering
elite. This amateur breathes oxygen so that he
might advance the state of the art. One corner
of his shack holds a drawing board, another a
completely equipped work bench (frequency

2 A few toes may be bruised by this statement, but I
believe it to be well-founded: When an individual must turn
to amateur radio jor social ntercourse, something exists about-
his personality that renders conventional sacial contact diffi-
cult. There are two instances, one of which is the handi-
capped person (our hobby does itself most proudly in ful-
tilling his life). ‘The other is the neurotic and/or obnoxious
individual, who finds the airwaves an ideal medium for
eatching & pair of ears to hear him out. Please understand,
however, that by * meeting people,” I mean specifically
the persons who rely on radio for the largest portion of their
social lives. Although most of us make many friends over the
ether, these friendships are usually lightly-taken and are
often temporary.
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counter, noise generator, cessium atomic stand-
dard). He may have u rig on the air.

Group IT

The Rag-Chewer. Four basic types are known:
1. The old goat who owns one 75-meter crystal,
hus planty of time, even more hot air, and nothing
much worth saying but does so anyway (he
usually runs an 313 or two on a.m. and cusses
them sidewinders who he's dang sure QRM him
on purpose but who don’t know his old bucket
of bolts blasts through anyhow). 2. The Au-
thority, who attracts a roundtable following on
the state net frequency, and then challenges
anyone to disprove his opinions. 3. The Regular
Joe, who swaps stories, chats about mutual in-
terests, and sends a ()SL. 4. The Vapid Churl,
who acknowledges vou are 40 db. over 59 and
then rapidly proceeds to bore you with the tuning
idiosyncracies of his final amplifier.

The Certificate Hunter. Look closely, for you
may not see his station for the puaper. Where
awards in 79¢ black picture frames don’t cover
the wall, lists of unachieved obstacles do. At a
dollar per award, his XYL suggests, he might
have made the last two car payments. You'll
find him on 1.,,075 ke. trying to work All Yukon
Trading Posts.

The Contest Operator. Notice the red-encircled
dates on his calendar. Midnight oil lubricates
his amateur activity. His domain features half-
empty coffee cups, soft-drink bottles with cig-
arette butts in the bottom, and a mulitiplicity
of check- and double-check sheets. Once he took
tirst place in the Drill Press Operators QSO
Party and treated the wife to dinner at a burger
pulace.

Group IIT

The Project Ape. The Ape lives only to add one
more little gudget to the already teetering totem
atop his receiver. (Ince he verifies over the air
that his new Little Marvel works perfectly, he
silences the rig and plugs in the soldering iron,
to begin the next improvement. He owes his
soul to the Minibox manufacturers.

The Hallowed DX Man. Awesome in his power,
the DX Man stands for all to see. Neighbors
blink incredulously at the 120-foot. tower crowned
with wide-spuced 5-element 20-meter Yagi. Some
claim he started an uprising in a small Latin-
American dependency so that he might have a
new country to work.

The V.Ii.f. Operator. Six- and two-meter phone
are his delight. If he has fucilities for 114 ineters
and above, he fulls under the “Developer/Experi-
menter’’ shown above. ()ne duy he will Work
All States, but in the meantime, contents himself
with reminiscences of the 1958 sunspot peak.
An unchalleneged authority on detergents, deo-
dorants and underthings, he watches a lot of
daytime television waiting for sporadic-E skip.

The . M an. Pride is his upon achieving the
35-w.p.m.endorsement. The C.w. Man’sstock-in-
trade is a clean fist, an electronic keyer with dot
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memory, full break-in, and an -1 Operator's
certificate. Only trouble is he can't spell.

Now we get to the heart of the matter, how to
combat *‘hampathy.”’ You probably will find
yourself in one of the cutegories just listed, and
unless you are dyed-in-the-wool, no-questions-
asked, do-it-or-die on the subject, theu you
may be vulnerable to dwindling interest. So here
is the crux: [nterest und desire are strengthened
when a given act or completed task brings a reward.
A reply to a (}Q is a reward of sorts. And the
dyed-in-the-wool enthusiust is rewarded by the
self-satisfaction of doing a job well. But generally
speuking, the most important form of reward
sought after in ham radio is recognition. Not a
testimoniul dinner, but a simple ‘“‘thanks” or
“you're doing a greut job.” When we do some-
thing we think is pretty darned good, and some-
one commends us for it, we're likely to de it again.
Recognition, then, being a reward, motivates us
to repeut the good job and perhaps even improve
upon it in order to guin another reward.

With these thoughts in mind, let’s re-examine
the list of 10 ham types. Notice how they're
grouped. Can you see the reason for grouping
them that way? Group I amateurs are most likely
to stay with the hobby for a long while. Group 1I
is shaky, and Group [II hams constitute a bad
risk. And here's why: the first group consists of
pursuits that (a) offer plenty of potential recog-
nition and achievement, and (b) provide no
physical limitations on quantity (there will always
be u need for traffic relaying, experimentation,
and emergency service). In the middle group,
although there still is no physical limit on quan-
tity, there s doubt in one’s mind as to the real
nalue of it all, and recognition is rather limited.
But the most hampathy-prone of our fraternity
fall in the last group, in which achievement in
terms of accomplishment and contribution are
miniscule. Recognition is practically nil, and
physical barriers are suddenly apparent.

Obviously, then, the solution to hampathy is
to first acknowledge that you are disenchanted,
and then seek either a way to get some reward
for your efforts or find another facet of ham
radio that does provide rewards. The best pos-
sible solution is to culture a variety of interests,
s0 that when one activity becomes tiresome,
another fresh activity is available for leisurely
entertainment. All this, incidentally, is very
well tempered by an additional hobby apart from
electronics altogether. You know, a good thing
can be overdone.

So if you feel a tinge of creeping hampathy,
plop down in your favorite easy chair one day
when the wife and kids aren’t around, and just
meditate for a couple of hours. Thumb through
some old ham magazines, if you should decide
to spark another interest. But whatever you
chouse to do, make sure there’s some way of
obtaining a little recognition for your efforts.
This activity, figured in with your old amateur
endeavor, will make you a happier ham. And best
of all, your one-man War on Hampathy won’t

cost one tax cent!
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L Not in The Contest Bur . . .

BY KATASHI NOSE,* KH61J

to non-contesters. By knowing some-
thing about the tine puints of contesting
perhaps you can tolerate, if not help us.

The contester frequently is slowed down by
operators who check in saying “Sorry, 1'm not
in the contest, I didn't mean to interfere . . ."”

Some will start giving their names (oops,
handles), S-meter readings, equipment descrip-
tion, and weather information, even before call
signs are clearly established.

Tuxs is an appeal for help from a contester

A True Contester

A true contester keeps contesting year after
vear and probably appears on the band only
during a contest. The rest of the time he probably
is refurbishing his equipment or, more likely,
just listening.

He recognizes other contesters and knows that
he can get a short burst of information from
them and be on his way.

Top scores in the ARRL DX Contest are over
one million points. To earn this, a contester
must make over 4000 contacts in practically all
(Canadian and U.S. districts from 80U through
10 meters, and even 160 and 6, if conditions
permit.

He must be able to maintain an average pace
of 60 contacts per hour throughout the contest,
but must be able to slide up to as high as 130-
acntacts per hour during a hot stretch. To main-
tain this pace he must resort to all kinds of
guiles and still maintain order. How to do this
has been the subject of past particles by this
author and others, and need not be repeated
except to say that the contester must and can
maintain complete control of his frequency. He
has only himself to blame if he lets the situation
get out of hand.

Goals and Procedures

A contester studies past performance of his
competitors from which he sets up pace markers.
For example, within the first thirty hours of the
ARRL DX Contest he must be near 1800 con-
tacts, because the next 42 hours will yield him
approximately 2200 contacts for reasons men-
tioned later.

He also knows that it is difficult to compete
across time zones. Moreover, unless he can get
into the dense ham population areus (the second
and third district for the I, S.) he cannot expect
to compete successfully with those more favor-
ably situated and must trim his sails accordingly.

T Pbysicn Department, University of Hawaii, Honolulu,
Hawaii 96822,
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A contester knows that if he piles up contacts,
the multipliers will automatically take care of
themselves. It is not discourtesy which prevents
him from indulging in the banalities of ham radio
such as “I hope to see you further down the
log” or even “signing off and clear.” “73 and
good luck” takes only two seconds to say, but
multiply that by 4000 and that’s two and a
quarter hours! In two and a quarter hours he
can make up to 225 contacts and that's enough
to break a tie.

Have you ever picked up a pencil 4000 times?
A contester soon develops the habit of hanging
on to his pencil {or pen) even while sending on
the bug.

Get The Information Across

If police and airline dispatchers were to carry
on their conversation in conventional ham style,
they wouldn’t get very far. A contest is a com-
munications exercise. A contester tries to convey
maximum information within the least amount
of air time. He must phrase his information in
a manuer so as not to confuse others. He does
not change his pace, delivery, or format. He
cannot atford to use the usual stalling techniques
such as “‘er, ahhh,” but instead he must be able
to take a deep breath and give out a line of
information without a pause.

This is simple in some contests but in others
this is a formidable task because the contester
must think as he goes along, assembling the
information while talking, noting the time, log-
ging, and getting set for the next burst of infor-
mation.

During a particularly hot stretch, he may be
logging one or two contacts behind and perhaps
filling in the missing information for other con-
tacts still farther behind. This is apt to occur
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when he starts a new page on a log and is making
two or three contacts a minute.

He Quickly Fishes Out The Band

Two hours is about the maximum time that one
hundred contacts per hour can be maintained.
Beyond that time the rate deteriorates since he
fishes out the band rapidly.

The operator then has two alternatives. He
can either change bands or resort to some
attention-getting technique to squeeze out the
band. The decision is influenced by how long
the contest has been in progress and the con-
dition of the band.

In a fished-out band there are three kinds of
stations left, those that are violently opposed to
contests, those that are out for a ragchew, and
those who are hesitant about calling in because
they are not sure about the rules of the contest.
The latter two groups are a potential source of
new contacts, but the problem is how to entice
them to answer and still be able to promote a
quick exchange of information without hurting
their feelings.

One way is to intersperse the CQ with ““You
don’t have to be in the contest, anybody, just
give me a contact.” This usually entices type
number three and possibly two. After you get
them to answer you, the rest is up to the oper-
ator’s ingenuity to speed things up. One way to
do this is not to give the station a chance to
get wound-up by forcing a quick break-in type
of operation with a series of leading questions
such as, “What state are you in (usually a state
of confusion )? Give me a quick break,” “What's
iny report? Give me a quick break,” then ac-
knowledging with an “OK” and beginning the
CQ cycle over again before the other station has
a chance to say “73 and good luck; see you
further down the log.” The best time is ap-
proximately 40 countacts per hour with this
method and therefore it is good only as a last
resort in a fished-out band. In a good band, one
('Q ought to last for two hours,

Appeal for Help to Non-contesters

A contester is not interested in handles, ac-
curate reports, or description of your equipment.
Neither does he need any good wishes and
(U again. He wants the contest information and
wants to get going. The faster you can provide
this information, the more he will admire your
operating skill.

The shorter you make your call, the better he
likes it. If you don’t get him on the first few
tries, lay off for a while because a good contest
operator will fish out the band quickly. How-
ever, if the band conditions are such that it is
open for only a short time, then I have no answer
other than to suggest the following technique.

Unless the DX ovperator has certain prej-
udices he will go back to the fastest operator
he can decipher. The one who can squeeze in the
most information into a given time block is
usually the winner in a pileup.
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Consider the one who signs us ‘“whiskey able
the number six x-ray whiskey foxtrot.” In a
pileup this information is profoundly chopped
up because there is too much useless information.
Why not just ‘“WA6 xray whiskey foxtrot.”
The important thing is to get across at least two
letters of your suffix, not the prefix. If the DX
station has any savvy at all he will carry this
bit of information to a successful couclusion.
If you are a rare one, then you can play it up.

If you are a non-contester and get called by
a contester, ask for the required information
by a series of short transmissions. Listen to see
what the others are doing and see whether your
country is eligible or what type of information
is sought. The cuntester needs your help but
above all, speed is of essence.

How to Obtain a QSL

An avid contester makes over 15,000 contacts
per year and is deluged with requests for QSLs.
Anything you can do to ease the burden will
enable you to get a QSL. Send a self-addressed
stamped envelope or IRC. Express all times in
(GMT. Local time involves too much figuring.

Old timers recall a well-known Mexican ham
who inserted in the callbook after his address,
“T don’'t want QSLs from Ws.” There were
repercussions to this in letters-to-the-editor and
even an article in QST. I do not condone this
attitude because I was once a beginner, eager
for any kind of QSL. However, it is both costly
and time-consuming for a contester to QSL and
anything that lessens the chore is appreciated.
““The final courtesy of a QSO is u QSL,"” is no
better than, “Ciive me your handle for the log.”
Neither is a legal requirement.

QSL aftermath of a

contest. The smaller |

pile is JA QSLs to
be answered!

Other Problems of the Hawaiian Contester

A surprising number of hams do not realize
that KH6 is the Hawaii section. In the ARRL
DX contest when I send 599000 (for one kilo-
watt), some times the answer is, “no kidding,
how can you be using zero watts?”’

The official abbreviation for Hawaii is “Hi.”
When I send “Hi” on c.w. in the ARRL Sweep-
stakes the non-savvy operator wonders what's
so hilarious about the information I sent. If I
repeat with “Hi, Hi” that only compounds
matters. If T say “Haw” he knows I'm only
kidding. By this time when I send “HAW a
IT” he is in no mood to decipher it because he
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CONDUCTED BY GEORGE HART, *WINJM

Which Mode?

PHONE is much more effective for handling
messages than c.w. Ask any phone-only
operator. C.w. provides greater accuracy, just
as much speed, uses fur simpler equipment,
covers a much greater distance per watt, occupies
less than one-tenth the spectrum space. Ask the
ham who sticks strictly to c.w. RTTY combines
all the advantages of both c.w. und phone, gives
vou higher accuracy with greater speed and vou
don’t have to know the code. Ask the RTTY buff.
F.m. eliminates interference. V.h.f. repeaters are
gradually taking over from low-frequency relays.

1t all depends on how you look at it, and how
you look at it depends on your personal prefer-
ence, and this often depends on how you were
“raised’’ in amateur radio.

In public service communications, we are not,
8o much concerned with the mode used as with
the job done. In directing mobiles to strategic
points in an emergency situation, or a potential
one, it is ridiculous to use anything but voice.
What kind of voice, a.m., sideband, or f.m.?
Answer: whatever kind is available. For handling
traffic in quantity between two far-distant
points, RTTY is far superior to any other mode
— if it is available. For distribution of recorded
traffic among a number of points, it is hard to
beat the practiced c.w. net for efficiency — if you
have the practiced operators. V.h.f. is fine for
local nets — unless most of your locals operate
lower frequencies.

What all this boils down tois that if you are
starting from scratch, without consideration for
what vou have but only what you need, then
you will follow the above precepts — voice for
“command’” purposes, RTTY for long-haul
point-to-point record stuff, c.w. for multi-dis-
tribution of record stuff in nets. Select the mode
to suit the need. Select the frequency band for
optimum path over the distance to be covered.
Select the time to coincide with the need and
with propagation conditions. Select the operators
with the skill necessary to perform the jobs
to be done, or train them specifically for those
jobs. Select the . . .

But wait a minute. This is amateur radio we
are talking about, not a commercial or military
circuit. All these people are volunteers, offering
whatever skills, equipments and time they have
to serve the public in an emergency. Therefore,
there is a limit to how much selecting can be done;
you have to use what is available, do the best job
that can be done with it, and while you are doing
it make whatever progress you can toward the

*Communications Manager
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ideal. For example, if you are forced to use side-
band for point-to-point record purposes between
Los Angeles and New York, then use it. Improve
it as possible as you go along, and eventually,
if you can, replace it with a better mode for the
purpose, such as c.w. or RTTY, or c.w. then
RTTY. But ifit has to remain s.s.b., then strive
to make it the best danged s.s.b. circuit going.

These may sound like principles for leadership
and not of interest to the average amateur, but
axioms apply to everybody. Everyone has his
place. If you operate phone only, your best func-
tion is in sume kind of “command” net in
which the operator serves as a person who con-
trols the equipment while others speak; this is
not the sume thing as saying that record traffic
should not be handled. But c.w. and RTTY,
which cannot handle the *‘command’ function,
are more suited for record purposes. As a par-
ticipant in public service communication, you
have as much responsibility as anyone else, and
as much interest, in seeing that vour services are
used in the most efficient way possible.

Garbles

Here at the headquarters we receive a great
many messages asking for forms, supplies, info,
you name it, if we have it we get asked for it.
Usually the message requesting it contains a
name and address.

Time was when this was very helpful; saved us
the trouble of looking it up. Nowadays, however,
we regret to say that we always check the call
book (if a call is given) to make sure the address
is correct. Why? Naturally, because of garbles in
the message.

To the outsider, a gurbled message is as bad
PR as a good message is good PR. Traffic
handlers say we don't stress enough the impor-
tance of being accurate in traftic handling, but
this must mean we don’t stress it often enough,
because we have stressed many times how impor-
tant and necessary it is to be accurate.

So here we are, stressing it again, In copying
a message, whenever vou have any doubt
about some part of it, please ask for a confirma-
tion or a repeat. If we amatewrs are going to be
valuable as communicators, we must be accurate.
Kdsel Murphy's Law says that any guess from
context will be wrong. If a crash of static wipes
out the middle word of the phrase ‘‘Kilroy
(blank) here,” the temptation is to fill in the
blank with the obvious guess — but if you do
that, the correct word will turn out to be “ate,”
not “was.”

If vou copy one message accurately at 15
w.p.m., you are a much better operator than one
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who garbles three of 'em in the same time. Check
the check. Be suspicious of messages that don’t
make sense. Never mind if the guy at the other
end gets impatient, make sure you have 1t right!

You think we are exaggerating about garbles?
Try this: Every once in a while, after you deliver
a message, mail a copy of it to the originating
station, ask him to compare it with the copy he
sent. You'll be amazed at some of the things that
happened to the messuge en route to its destina-
tion.

So let’s tighten up, fellows and gals. Trans-
mitting stations, make sure the message is sent
correctly and properly. Don’t assume the receiv-
ing operator will know what you mean if you
accidentally send a B for a 6, or if you send an
initial F by phone without giving the phonetic
equivalent. Put vourself mentally on the receiv-
ing end, transmit accordingly. Receiving opera-
tors, don’t guess. If you miss something, admit. it,
ask for a repeat. If the other guy sends something
wrong, make him repeat or confirm it, even if
vou think you know what he meant.

In short, be accurate! Forget the speedy stuff
until you have wachieved accuracy. Only then are
vou qualified to up the speed. — IVINJAM.

National Traffic System

A lot of net bulletins cross vur desk in the course
of a year’s time. There isn't a region or area net of
NTS, nor a TCC group, that hasn’'t put out a
bulletin of sowne kind or another at one time or an-
other. Some of them are dry and statistical, sotne
are interest-provoking, some are controversial.

Then there are the section net bulletins, also,
from Maine to San Diego, from Seattle to Sarasota,
a veritable Hood of them. A visitor recently asking
to see some traffic bulletins wus amazed at the
number and variety of them. Just leafing through
the stack, we come upon the OZK Bulletin
(W5DTR), the Virginia Ham (WA4EUL), the
QIN Bulletin (WO9HRY), the Michigan QMN Bul-
letin (WS8RTN), NCN (WA4FJM), The Oregon
Netter (W7FCF), the Buckeye Net Bulletin

(W8GOE), Nebrasskey (KPAKK), the LAN Bul-

The Orange County Amateur Radio Club appointed

WAGLROF chairman of a project to establish a message

handling facility at the Medical Center in Orange, Calif.

WAOGROF is shown explaining the message capabilities
of ARPSC to Nursing Administrator Hurtley.

March 1968

letin (WHGHP), the MDD Flyer (K30OAE), Zero
Beat (WABKZI). Some other editors of outstanding
section net bulletins are 173 DWA EFW, Kis
IJV PNB, WB2 IYO VSL, W3ELI, K3KMO,
WA3CFK, W4s ILE IYT, K4LMB, WS5CEZ,
K5IBZ, 1W6s ORW QMO, WA6ROF, KVNHL,
WAT7TCLF, W8 CHT HZA, WASCFJ, WYEVJ,
KYGSC, WAQGMNDMIV. This does not pretend to be a
complete list, and undoubtedly some we have
omitted will feel neglected. If so, we apologize in
advance, but we hope the above covers most of the
waterfront.

The business of producing a net bulletin has
bothered some. There are two problems: getting an
editor, and supplying the funds. Each or both of
these problems are easily solved under some cir-
cumstances, next to insurmountable in others. One
group may find it has a leader who is willing to
produce and edit the bulletin all on his own; this
isn’t common, but it happens. Another may find
that certain ‘“‘free'’ facilities are or can he made
available for the purpose of reproduction, so that
all that is needed is the editor. Others have capable
editors but must pay to have the bulletin printed.

‘There is always a way, if the desire to have a net
bulletin exists. The net manager may not always be
capable of writing deathless or inspiring prose, but
he usually has a message and somehow manages
to convey it, so don’t laugh. One way of covering
the cost of paper and printing is by donations from
net members; usually a dollar donation by each
net memnber will cover the nominal cost of printing
an unpretentious bulletin. In small nets, even multi-
carbons or other copying methods will suffice —
and facilities for making copies are becoming more
and more widespread everywhere, these days.

By all or any means, have a net bulletin. If
properly done, it can go a long way toward cement-
ing fraternal feeling among net members. Most NTS
nets have a bulletin. Does yours? (ive it some
thought. — W1NJM

December reports:

Ses- Lrer-  Represen-
Net stons  Traflic  Rate age tation
1RN 61 846 421 13.9 94.4
2RN 60 866 798 14.0 95.0
3RN 62 1183 % 19.1 100
4RN 58 1024 17.6 90.3
RNS5 62 1345 21.7 46.4
RNG6 62 2093 K5 33.7 94.8
RN7 6l 1329 620 21.8 47.2
SKRN 62 1080 D82 17.4 98.4
9RN 61 1159 795 19.0 96.0
TEN G2 1185 817 19.1 83.2
ECN 59 294 .276 5.0 73.7
TWN sl 499 455 16.1 86.5!
EAN 3 3209 1.916  103.5 98.4
CAN 31 2648 1,657 85.4 100
PAN 31 4006 1.544 96.7 100
Sections? 2625 24132 9.2
TCC Eastern 1688 1913
TCC Central 109% 1647
TCCPacitic 1363 2197
Summary 3450 51,705 EAN 27.3 85.5
Record 2811 46,885 1.872 23.5 =

! Region net representation based on one session per day.

2 Section and Locul nets reporting (72): AKNB, D, 1, M,
O, P, R, 8, AM (Ala.); OZK (Ark.); NCN, SCN (Cal.);
HNN (Colo.); CPN (Conn.); FABT, FA'L'T, FMTN,
FPTN. GN, QFN, SATN, TPTN (Fla.); GSN (Ga.j;
QIN (Ind); ILN (IlL): lowa 75; KPN., KSBN, OKS
{Kans.}; FCATN. KTN, KYN (Ky.); LAN (La.); PTN,
SGN (Me.); MDDS, MEPN, Termite (Md.-Del); EMN.
WAMN (Mass); QMN, M6TN, QWN (Mich.); MJN,
MSN, MSPN (Minn.); MNN (Mo.); NEB (Nebr.); NJN,
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Shown are K3MYS and K3WAJ supervising the drafting of Christmas messages at the Philadelphia Message Center.
In the group picture left to right: PR Officer Ward, K3WEU, Council Pres. D'Ortona, EPa SCM W3ELI, Registrar Weiss,
Operator W3QFQ, K3EOQ, unidentified, WA3BJQ.

NJPN, PYTN (N. J.); Roadrunner (N. Mex.); NYS
(N. Y.); NCN, NCSB, THEN (N. C.); OSSR (Ohio); OLZ,
S8%, 8STN (Okla.); EP\, EPEN, PFN, PTTN, VHFTN
(Pa.); RISPN (R. 1.): SCN (S. C.); TEX (Texas); BUN
¢Utah); VINHN (Vt.-N. H.): VN, VSN, VSBN (Va.;
WSN (Wash.); WVN, WVPN (W. Va); BEN, WSBN
(Wis.); APSN (Alta.); GBN, R1Q. WQN (Ont.-Que.).

$ TCC functions performed not counted as net sessions.

IK5IBZ reports a real nice month and is pleased with rep-
regentation. \WB6BBO sez the traffic total is not the com-
plete picture because many meszages handled after QNF
could not be counted. K7JHA comments that the early
RN7 session belfore section nets is the most reasonahle
arrangement. This resulted in an all-time high in tratfic,
sessions, rate and representation, W8CHT sez 8RN man-
aged to set an aull-time record for tratlic and rate for Dec.
K7NHL experimented with a second session at 05307 dur-
ing the last couple of weeks of Deo. and sez it looks prom-
ising and should improve representation on PAN. K2KIR
reported good conditions for all season with very few nights
troubled by blackouts or excessive QRN. There was very
good representation and coverage by the region nets during
the holiday rush. WSICH/K2SIL is leaving for Hawaii,
8o EAN is losing one of the best there is. WODYG reports
the highest rate ever for CAN. W6VNQ issued a PAN
certificate to \WA7CLF.

Transcontinentul Corps: \W3EMUL sez TCC Eastern really
put on a greut show in Dec., setting a new traffic record,
expecially noteworthy because alternate functions were
ussigned without prior consultation. T'CC Eastern cer-
tificates were issued to WA2UWA and \WSICH. WGLCX
became Director TCC Central on January 22. He issued
TCC Central certificates to K@YBD and K1BSS/4.
W7DZX reported a fairly good month with poor conditions
tecounting for wnost of the failures,

December TCC reports:

Func- % Suc- Qut-of-Net
Area tions cessful Traffic Traffic
Bastern 168 90.5 4541 1913
Ceutral 109 93.5 3509 1697
Pacific 136 9.7 4319 2197
Summary 413 91.0 12369 5807

Dec. TCC roster: Eastern Area (W3EML, Dir)) W1s
BJG EFW NJM, KIPNB, W2« GKZ SEI, K2RYH,
If"42s BLV UW4, B2y OYE RKK, W3s AIZ EML
NEM, K3MVO, WA3BLE, W48 DVT NLC ZM, K4KNP,
WB4BGL, WASSKI, W8 CHT RYP ICH UM, K8KMQ,
117485 CFJ OCG ZGC, VE2UN. Central Area (\WHLCX,
Dir.) W10GG, K4s BSS DZM, WA4WWT, WDB4AIN,
WSKRX, W9s CXY DYG JUK VAY YT. Wos INH
1.CX, Avs AEM YBD, iW40s DOU MLE. Pacific Area
{W7DZX, Dir) W6s BGF EMS EOT HC IPW TYM
VNQ, R6s [BI LRN, 463 BRG ROF, WB6s HVA
RJIX, W7s AAF DZX HMA ZB ZIW, K7THLR, WA7CLF.
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Other Net Reports:

Net Sesstons  Check-ing Traflic
Mike Farad 51 551 720
Hit and Bounce 31 473 1314
South Atlantic 22 252 322
Cllearing House 30 521 667
North American 26 853 1534
New England Tecnage 31 312 a11
EATN 31 456 438
QTC 14 213 309
7290 41 1766 938
20 Interstate 20 483 2460
75 Interstate 3 1513 1277
East Coast Traflic 30 196 130
\West Mass P’hone 30 230 129

— e e

Diary of the AREC & RACES

On Aug. 4, VE2BAI and his AREC members
furnished communications for a boat race across
Luke St. John Quebec. The 2-meter f.m. network
utilizing a repeater worked out very well and con-
tact with many agencies was available. - VE2ALE,
SEC Quebce.

On Oct. 26 to 29, two metnbers of the Lakehead
Amateur (Club furnished the only means of com-
munications with authorities during a search for
sume fishermen at Greenwater Lake. VE3EEW and
VE3EEM, in spite of the cold weather and un-
certain food supply, stuck it out for three days in
a small trapper’s shack. They maintained regular
schedules with a small unit operated from a 12-volt
battery. One of the fishermen was found, but
dragging operations failed to locate the other.
----- ~ VE3ARN.

From Nov. 25 to Dec. 31, thirty-five amateurs
utilized the facilities of the West Coast Amateur
Radio Service to report a number of traffic acci-
dents, vehicle fires and traflic huzards. On Nov. 28,
W6WEFV/mobile, en route to Ensenada, requested
assistance via WCARS to find a party who was
overdue from a vacation in Baja C_lif. WAGWHP
and a number of other members of the net furnished
information regarding routes and facilities. By the
time WO6WFV uarrived at the border and entered
Mexico, a number of XX amateurs were alerted and
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prepared to meet him and render assistance. An
hour and a half later, W6WFV returned and re-
ported that the group was found proceeding home-
ward. On Dec. 15 to 18, a number of weather and
road advisories were handled by WCARS during
severe snow storms that clobbered Ariz. and N.
Mex. K7VIS handled a message requesting emer-
gency fuel for a snowbound Indian Reservation in
N. Mex. WB6YFT and WA7AKI relayed the mes-
sage to authorities. On Dec. 31, W6WHL. used
7255 ke. to request aid to supplement a Coast
Guard search for an overdue pleasure boat in the
Gulf of Calif. K6KZI and others relayed the perti-
nent information to XE amateurs in Sonora and
Baja, Calif. WB6MXM sent messages, signed by
Senator Murphy, requesting assistance in the search
by some facilities in Mexico. XE2SS later requested
some additional information which was provided
by WA6SNE and W6ZOM. Also on Dec. 31, an
aircraft operating mobile called on 7255 ke. to report
that he was unable to communicate with Long
Beach airport because of equipment failure. W6FQY
relayed the information to the airport and com-
munications were restored via alternate frequencies.
— WBGIZF.

— o mm—

On Dec. 1, an automobile went into the Ohio
River in downtown Owensboro, Ky. A Fire Depart-
ment boat and civil defense amphibious vehicle
began dragging and later requested boat-to-shore
communications. Within 15 minutes, K4UDZ was
aboard with a 2-meter walkie-talkie and W40OYL
mobile ashore at the scene. With darkness ap-
proaching, dragging was suspended. The following
morning, the Owensboro AREC waus available but
the rising river prevented the vehicle from being
found. — W4OYI SEC Ky.

On Dec. 10, twenty-nine Fort Walton Beach,
Fla., amateurs provided emergency communications
when a severe tornado struck the area. W4MMW
activated two local v.h.f. nets on 2 meters, one a.m.
and the other f.m. Messages into and out of the
area were handled on %0, 75 and 20 meters. Some
of the agencies served were National Guard, civil
defense and Red Cross, plus a large number of in-
quiry messages. Two-meter mobiles were used to
make survey and damage reports to authorities at
first, but later were used to assist in delivery of
health and welfare messages. Telephone vircuits
were heavily overloaded or out and the v.h.f.
networks enabled the deliveries to be made so that
there was not a big backlog of undelivered tratlic.
The v.h.f. also performed as an intercom net for
expeditions dispatch of messages between stations
operating on the low bands. Nearly a thousand
messages and inquiries were handled. — IV4RKH,
SCM, Western Flortda.

. ¢ ¢ mmm

On Dec. 14, the community of Haines, Alaska,
lost all commercial communications when a vessel
at anchor during strong winds dragged anchor
across an under-water coax cable and then picked
up a secondary under-water communications cable.
Within 25 minutes, KL7FRZ and KL7RU estab-
lished an amateur radio link between Haines and
Juneau. T'wo hours later the South East Alaska
Emergency net was functional under the direction
of KL7DFW. Net members provided a 24-hour-per-
day standby on 3850 kc. so that Haines could have
an emergency communications link. A number of
messages were handled including coordination for
the location of the broken cable and its repair. At
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least twelve amateurs in Alaska were known to have
supplied emergency communications during the
cable outage. — VE?UY/KL?

On Dec. 15 at 6:30 r.m., W8SQO broke into the
West Virginia Phone Net to report the collapse of
the Silver Bridge at Point Pleasant, W. Va., with
telephone and power service seriously interrupted
as a result. WASNDY and XYL WASWCK were
mobile near Spencer, W. Va., and proceeded toward
Pt. Pleasant. WASLAL, W. Va. State Radio
Officer, was ordered to establish emergency com-
munjcations at the Emergency Operations Center
in Charleston. The emergency network was acti-
vated at 7:30 .M. with WAS8YSB NCS and WSIRN
W. Va. SEC, and others assisting. WASNDY,
a member of the c.d. radio system, was halted at
a roadblock outside Pt. Pleasant, which had been
totally sealed off by police. He received clearance
by c.d. at Charleston through the state police
headquarters and was the only amateur radio
contact at the scene of the emergency on the W. Va.
side that evening. Because of the river condition and
general disaster situation, there was urgent need for
“hard hat” divers. The W. Va. Emergency Net
initiated contact with authorities at the Pentagon,
Giroton, Conn., Corps of Engineers at Huntington,
V. Va., Portsmouth, Va., and other points where
this equipment and personnel were available. Tele-
vision and radio stations were notified by the ama-
teurs to broadcast an appeal for this type divers
to get in touch with civil defense or police depart~
ments. WASNDY positioned his mobile unit at the
Mason County KEOC and began supplying requested
details and general information to the State KOC.
At times WASBNDY had to leave the car for message
delivery or other assignments, but WASCWK took
over the operation so that information was constant-
ly available to both the \W. Va. state EOC and
authorities at the Kanauga, Ohio, end of the bridge
via W8RRQ or WSFCF, the latter a mobile near
the river bank. After five hours of continuous
operation, additional telephone facilities were
provided for Mason (County civil defense and the
amateurs closed the emergency radio net.—
WASBNDY, EC Upshur County, W. Va.

On Dec. 15, nearly three hours after the Silver
Bridge collapse, WSETU was notified by a civil
defense radio officer that Franklin County AREC/
RACES was requested to join with civil defense
rescue and proceed to Kanuauga, Ohio. Six mobile
units were uleried, and proceeded to the disaster
site. The group set up a 6-meter station at a bowling
alley in Kanauga and supplied a limited amount
of communications. At noon Dec. 16, the Columbus
group secured when their services were no longer
needed. — WSETU, EC/RO Franklin County, Okio.

— 0 e

On Dec. 16, The Delaware Six-Meter Net handled
Christmas greetings from a hospital. (‘ommunica-
tions originated from the hospital via 6-meter
walkie-talkies manned by K3NYG and WA3ELO.
W3EEB received the messages and placed them
into National Traffic System nets. Seventy-seven
messages were handled during the three-hour
exercise. — K3NYQ, SCM /SEC Delaware.

— e e —

On Deec. 17, four members of the Delaware Six-
Meter Net furnjshed communications for a c¢om-
munity center foot race which was held in Wil-
mington, Del. W3CGYV operated a portable station

(Continued on page 152)
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History Repeats Itself

The ARRL in 1922

BY WELLS CHAPIN,* W8GVW

be other night while browsing throngh

some old books I ran into a long forgotten

book by Stuart Ballantine who was
among the first to gather together information
and present it in one volume so that it conld
be used as « handbook. This book was pub-
lished by David McKay in 1922. This book
was a masterpiece in its time and after yon
read the following article yon will feel Mr.
Ballantine had a very wonderful crystal ball.
Read it just as if yon were reading a 1968 QST.

RADIO CLUBS
THE AMERICAN RADIO
RELAY LEAGUE!

When one has a hobby it is very pleasunt and
natural to seek intercourse with others of similar
propensities. It is largely to this impulse that
clubs und ussociations of all kinds owe their
existence. So in the delightful field of radio,
purticularly non-professional radio: from the
early days amateurs have been wont to band
themselves together into radio clubs and associa-
tions. Not only is this beneficial for the ordinary
reasons, but is of especial value for the proper
protection of the rights of the private citizen
pursuing radio for amusement or instruction,
and in defending it from the onslaughts of the
military and of mercenary professionals.

1 feel that many of my readers will be novices in
this radio basiness and wish therefore to address
to them the appeal that after getting their radio
house in order, one of their first moves be to
seek out und become affiliated with their local
radio club. Here you will come in contact with
many kindred spirits, with the radio beau.: esprit
of your community, and the ideas to be there
wathered, the free instruction, exchanges of
experience and so forth, are of inestimable value.
The prospect of a4 radio meeting at which 60-
year-old presidents of large institutions and in-
fluential men will be found enthusiastically and
deferentially discussing the merits of this or that
‘‘hook-up’’ with 1{-vear-old school-boysis a cur-
ious one to contemplate and to think about.

'*775 Seminole Rd.. Ann Arbor, Michigan 1810+,
! Ballantine, Kadio Telephony for Amateurs, 2nd edition,
1923. Used by permissivn of David McKay Co., Inc.
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The domain of influence of a local organization
is, however, very restricted, and from the point
of view of protecting the amateur’s rights when
rudio legislation is contemplated by the (Govern-
ment, is quite impotent. This indicates the need
for an organization of national scope: one great
organization embracing the grand hierarchy of
radio amateurs, and not two or three. Fortunately
such an organization, the American Radio Relay
League with headquarters in Hartford, Con-
necticut, exists in this country and is probably
the most powerful amuateur radio club in the
world, having 2 present membership of ten
thousand. In view of the importance of this body
in amateur radio affairs, and the plea which is
here made that every amateur make it his imme-
diate business to become a member of it, a few
remarks on its history and aims will perhaps be
uppropriate. For this information 1 am indebted
to Mr. K. B. Warner, Secretarv of the League
and editor of its admirable little journal, QST.

The American Radio Relay League is the
only association of its kind in the country, being
of national scope, entirely non-commercial in its
nature, and truly of, by und for the amateur.
Tt i3 o corporation without capitul stock, with
u charter under the laws of Connecticut. Its gov-
erning body is a bourd of seventeen directors,
elected by popular vote every two vears, and no
man is eligible to membership of the Board who
is in any way financially interested in the manu-
facture or sale of radio apparatus. The officers
of the League are elected by the Board members
and serve for two years.

The purpose of the League is the advance-
ment of private radio, especially as exemplified
by the American amateur. We are honded
together for the more effective relaying of friendly
messages between our stations, for legislative
protection, orderly operating and scientitic
growth. We have seventeen divisions in our
Operating Department, embracing the (nited
Stutes, Canada und Alaska, and each division
is in charge of a manager who is a well-known
and quulified amateur. In turn he has district
superintendents and city managers as assistants,
forming a field organization of about 400 men,
who keep closely in touch with the individual
stations owners all over the country. ARRL
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is u hobby with these men und ull serve in their
spare time without financial remuneration, as
do all of our officers with the exception of the
Traffic Manager and Secretary, who, devoting
their entire time to the work at the headquarter’s
office, must necessarily make their living thereby.

The League owns QST as its official orgun,
chronicling the activities of the amateurs all over
the country. QST is devoted solely to theinterest
of the umateur and that interest is principally
the practical improvement of short-wave com-
munication, The ARRL has represented ama-
teur radio in legislative hearings ever since its
formation, and it may be sufely said that there
have been several occasions when if no League
had existed, there would be no amateur radio
today. Our substantial prestige at Washington is
due largely to our being bonded together in a
non-professional organization into which the
taint of commercialism cannot enter. We have
made ourselves into that kind of an association
which the United States itself can recognize
and deal with.

Thus whenever any matter affecting the
amateur is under consideration in Washington
the view of the ARRL is sought. When that
expression issecured it represents the best opinion
of seventeen men from all over the country who
in turn represent the general amateur in their
communities. To help in this business of being
truly representative of the amateur, there are
some 400 clubs scattered throughout the land
which are affiliated with the League. Affiliation
costs a club nothing and nothing tangible is
given in return except a charter, but it bonds
all together with hoops of steel in & common
brotherhood — that of the American ham.

From time to time our Operating Department

stages special stunts just to get some fun out
of radio. We regularly handle some thousands
of messages every night over relay routes, but
occasionally knock off and try for a record.
The result is that we have handled a message
from the Atlantic Coast to the Pacific Coast and
got the message back to the east coast again in
a total elapsed time of six and a half minutes.
Recently we hundled messages from the governors
of the various states to the President, and forty
of the forty-eight messages were delivered, five
not starting and three only being lost in the
process of transmission. The ARRL recently
conducted experiments in connection with the
fading of radiotelegraphic signals for the Bureau
of Standards, and thousands of curves and
data sheets were obtained which are still be-
ing analyzed at the Bureau. It was the ARRL
that sent Mr. Paul F. CGodley to Scotland in
the recent amateur trans-Atlantic tests, in the
course of which about three dozen American
amateur stations were heard across the Atlantic.

It costs nothing to belong to the League
except the annual dues of two dollars. One does
not even have to be an amateur station owner,
the only requirement being that the applicant
possess a bona fide interest in amateur radio.
The dues include, of course, a year's subseription
to QST.

Interesting reading, wasn’t it? The mer-
cenaries were at work stealing our bands in
1922, We can not go wrong by practising what
he says. Join your Radio Clubs — construc-
tively criticize the ARRL. Don’t just do
nothing — do something to help preserve onr

wonderful hobby.

“-St l‘qu,gqi-

Feedback
Our apologies are in order for misspelling the
names of Harold Wirsching, WAS8HTA, and Benoit
(Chub) Bourg, W@COC, in “Silent Keys' for
January 1968&.

The Post. Office Department, promises faster mail
service with the new Zip codes. Use yours when you
write League Headquarters. Use ours U6111.

Except for a few visible kits, all of the equipment seen in
this one-corner view of WO6DEG's shack is home con-
structed. At the top left is an antenna coupler with a built-in
monitor scope and s.w.r. meter, Hanging on the corner of
the panel is a transistor keying monitor. At the lower feft
is a 15-meter receiver; at the top middle is a WWYV, 20
and 2-meter receiver with a built-in panoramic scope and
trumpet speaker. An 813 transmitter is at lower middle
and a 40-meter receiver is at the bottom right. All of
the units use modular construction that make for easy
troubleshooting, revisions, and updating.
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HAVE You GgaT Youes ?

. Those Higher-Class License

Examinations

In Six Parts— Part I

Basic Electrical and Electronics Principles

Advanced or Extra Class examinations be-
cause the assortment of sample «ques-
tions published by FCC looks formidable? Relax
1 bit. Yes, vou'll have to do some studying. But
no, you don't have to have a degree in clectronic
enginecring in order to make the grade. What
vou're expected to know isn’t any more than you
should know if you want to make the most intelli-
gent use of your ham privileges and equipment.
On first inspection the sample questions scem
ta. cover a lat of territory. A closer look shows
that this is partly because the subijccts are
thrown into the pot apparently at random—just
as they would be thrown at you in an c¢xam,
‘When broken down, practically every question
falls nicely into one of six broad groups—basic
clectrical and electronic principles; applications
and familiar circuits; gencral aspects of trans-
mitting, including telegraph methods; radiotel-
ephony of various types; propagation, antcnnas
and transmission lines; and receiving methods.
We have grouped the questions that way for the
purposes of this scries, and also rearranged their
order within groups so that the same or closely-
related subjects are adjacent.

We. have .made no distinction between Ad-
vanced and Extra questions because the break-
down showed quite plainly that both examina-
tions ask questions in all categories. The Extra
questions may dig a little more deeply into some
aspects, but the fact is that anyone who is well
prepared for the Advanced exam practically has
the Extra in his hip pocket already. This is
speaking of the tcchnical part of the exum, of
course; you don’t have to take a code test for
the Advanced, if you now hold a General class
ticket.

In this series we propose to take a look at each
of the above groups with a view to bringing out
the scope of the examinations, which is what
FCC says the questions are intended to do. This
word “scope” needs to be interpreted rather gen-
erously; it doesn’t mean that because an exam-

eeRUNNLNc scared” about passing the new

ple question is on the time constant of an RC...
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circuit an actual question wouldn’t be about an
RL circuit; it might be, and in either casc it
would almost certainly be phrased differently—
in a way designed to bring out what you really
know of the subject rather than what you've
tried to memorize for the trip to the FCC office.
This means being able to wurk formulas back-
ward as well as forward. Once the scope is es-
tablished, the nccessary information for study
can be found in ARRL publications which will
be specifically referenced. Finally cach install-
ment in this series will conclude with our own
concept of how actual questions might appear
in a multiple-choice examination.

You’ve probably passed the General Class
exam (and must hold a license of at least that
grade before becoming eligible to take the
Extra), so FCC takes it for granted that you
could easily do it again. In other words, some of
the actual questions you get may not be related,
seemingly, to the Advanced and Extra sumple
questions, but may be on more clementary sub-
jects—like Ohm’s Law~that you're supposed to
know. The very first sample question in the col-
lection to follow is of that type, und is a tip-off as
to what you might be asked in the clementary-
electricity field in an actual examination. Review
the General Class questions in the License-Man-
uul as you go along; any of them could appear in
the more-comprechensive Advanced and Extra
exams, too.

This scries will deal only with the technical
cjuestions; those un laws and regulations demand
familiarity that can only be obtained by study

The new Advanced and Extra
Class examinations stay strictly
within the bounds of amateur compe-
tence — no ‘‘far-out’’ subjects or
fine details which only experts could
be expected to know about. This is
the first of a series to help you plan
your study for the examinations
along logical lines.
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of the actual texts. These are given in full, where
pertinent, in every ecdition of the License
Manual.

Now to get down to cases. Inspection of the
group of FCC sample questions that follows
shows that first of all you nced to have a fair
grasp of the rock-bottom electrical fundamentals
—what resistance, inductance and capacitance
are, their properties, what happens when they
are combined, how they bchave in a.c. circuits,
the meaning of reactance and impedance, im-
pedance matching and the use of transformers
to effect it. The decibel is included, too. All this
information is to be found in a little over 20
pages in Chapter 2 in the Handbook—specifi-
cally, pages 18 through 41 in the 1967-68 edi-
tions, plus a short section about practical char-
acteristics of capacitors and inductors on page
54. It is fair to assume, however, that some ac-
tual questions may go a little farther, delving
into d.c. principles and tuned r.f. circuits the
way the General Class cxamination does. It
wouldn’t hurt to go through all of Chapter 2.

Filters obviously are included within the scope
of the examination. With one exception, all you
need to know is to be found in pages 51-52 in
the Handbook, plus pages 110-111 in the 1967
cdition (112-113 in the 1968 cdition). 'The ex-
ception is that shape factor isn't specifically
named in the Handbook, although it is de-
scribed. The dcfinition is in the answer to the
related sample question that follows.

Transistor principles, ratings, basic circuits and
operating conditions are covered in Chapter 4 of
the Handbook. The section you need to study is
pages 81 to 86 in the 1967 edition, pages 80-87

in the 1968 edition. Howecver, the earlier part
of Chapter 4 shouldn’t be avoided just because
it doesn’t deal directly with transistors; it is val-
uable background material that leads to the
transistor itself, and thus should help make un-
derstanding easier. -

Altogether, the scope of this group of ques-
tions is covered in 25 to 30 Handbook pages.
There aren’t any direct questions about vacuum
tubes, but you're expected to know something
about them already from the scope of the Gen-
eral Class exam.

It helps to memorize a few rules and formulas
for arriving at numerical results. Here are the
ones you might expect to have to know:

The “reciprocal of the sum of the reciprocals”
rule for resistances and inductances in parallel,
capacitances in series.

The formulas for calculating inductive and
capacitive reactance.

The rule for finding the total reactance of re-
actances in series.

The formulas for the time constant of CR and
LR circuits.

The rule for converting transformer turns ra-
tios into impedance ratios (“the impedance ratio
varies as the square of the turns ratio” ).

Now look over the sample questions. Those
marked (A) are from the Advanced Class;
thosc marked (E) are Extra Class. You should
find some things in the answers that send you
back to the Handbook for more information.
When you feel pretty certain that you’ve got a
good grasp of these questions, try the multiple-
choice ones at the ¢nd.

Next month’s subject will be practical applica-
tions and circuits.

FCC Sample

(A) How do inductors combine in series
and in parallel? Capacitors in series and
parallel?

If there is no coupling between the inductors,
the total inductance when two or more are con-
nected in series is equal to the sum of the indi-
vidual inductances. When connected in parallel,
theresultantinductance is equal to the reciprocal
of the sum ot the reciproculs; that is,

With capacitors in parallel, the total cupaci-
tance i8 equal to the sum of the individual
capacitances. In series, the resultant capacitance
is found by the same rule as for inductances in
parallel; that is,

1

C=

1 1 1 1
(PR RN
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Questions

(E) How does the positioning of a pow-.
dered-iron tuning slug affect the frequency
of the oscillator it is tuning?

A powdered-iron slug, which has higher mag-
netic permeability than air, is inserted in a coil
to increase the inductance for a given number of
turns. Adjustable coils are wound on cylindrical
forms inside which the slug can be moved back
and forth so that more or less of the slug is
surrounded by the winding. As more of the
powdered-iron slug is inserted into the winding
the inductance is increased, and the resonant
frequency of the circuit therefore is lowered.

(E) How do mica and paper dielectric
capacitors compare at different frequen-
cies?

Because of the way they must be constructed to
obtain useful values of capacitance, paper-
dielectric capacitors have appreciable internal
inductance as well as capacitance. The inductance
cun be ignored at low frequencies and usually can
be tolerated in bypass applications at moderately
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high frequencies, say 4 or 5 Mec., provided the
capacitance is of the order 0.01 uf. or less. Paper
capacitors, even in the low values, become pre-
dominantly inductive at 20-30 Mec. and are not
usetul above this range.

Mica capucitors have low internal inductance
and can be used throughout the h.f. range as
well as at low frequencies. Inductive eifects
become noticeable, especially in the larger ca-
pacitance values, at v.h.f., but with judicious
selection of values and physical size mica capaci-
tors can be used successfully at such frequencies.

At power-supply frequencies there is little
choice between the two types ag far as electrical
performance is concerned, but mica capacitors
in the required capacitance values would be
prohibitively expensive.

(E) Whatis the meaning of the time con-
stant in a resistance-capacitance circuit?
How is it determined?

The time constant of an £C circuit is the time
in seconds required for the voltage in a charged
capacitor to decrease to 37% of its initial value
when the capacitor is allowed to discharge
through u resistor. Alternatively, it is the time
in seconds required for the voltage across the
capacitor to rise to 63% of its final value when
being charged through the resistor from a fixed-
voltage source having negligible internal re-
sistance. The time constant is determined by the
R and C values, and the time in seconds is equal
to the product of the resistance in ohms by the
capacitance in farads.

(E) What are inductive and capacitive
reactance? How are their phase angles
related?

Inductive and capacitive reactance are meas-
ures of the opposition to the tlow of alternating
current offered by inductance and capacitance,
respectively. Inductive reactance is proportional
to frequency; capacitive reactunce is inversely
proportional to frequency. In neither case is
power dissipated in the reactance, although the
unit of reactance is the ohm, the same name as
the unit of resistance. In both types of reactance,
the phase angle between current and voltage is 90
degrees, but in inductive reactance the voltage
leads the current by 90 degrees, and in capacitive
reactance the current leads the voltage by 90
degrees. Thus, if inductive and capacitive reac-
tance are connected in series so that the same
current flows through both, the inductive and
capacitive voltages are 180 degrees out of phase.
If the reactances are in parallel so the same
voltage is applied to both, the current through
the capacitance is 180 degrees out of phase with
the current through the inductance.

(A) A resistor, capacitor and inductor
each have 100 ohms of resistance or re-
actance. What is the equivalent series im-
pedance of these three elements?

The value of the resistor itself, 100 ohms. Since
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the reactances are equal and of opposite etfect,
they cancel each other in a series cireuit.

(E) What does the term ‘‘power factor’’
mean in reference to electric power cir-
cuits?

The term ‘“‘power factor’” refers to the ratio
of the actual power consumed to the appurent
power (voltage multiplied by current) in an a.c.
cireuit. This difference in actual power and ap-
parent power results from thc presence of
reactance in the circuit.

(A) A transformer with 115 volts applied
across the primary terminals has a primary
to secondary furns ratio of 10 to 1. If a
S-ohm load is connected to the transformer
secondary, the reflected primary impedance
is what? How much voltage appears across
Y, of the turns of the primary?

The ratio of impedances in a transformer is in
proportion to the square of the ratio of the num-
ber of turns in each winding. Thus the reflected
primary impedance would be 100 times thut of
the 5-ohm secondary load, or 500 ohms. Voltage
distribution in a winding is essentially uni-
form along the turns: therefore one-half of the
applied voltage, or 57.5 volts, would appear
across half the primary turns.

(E) How is the decibel used for voltage
and power calculations?

The decibel is based on power ratios, and is
expressed mathematically by the formula

Db. = 10logi L2,
Py
Where P; and Pj are the values of power being
compared. Forexumple, a powerratio of 10 equals
10 db., a power ratio of 100 equals 20 db., etc.
For voltages measured across the same value of
impedance, the formula is

Db. = 20 loggp L2,
¥ 1

(Guins and losses expressed in decibels may be
added or subtruacted arithmetically.

(A) Define the shape factor of a crystal.-
lattice bandpass filter.

The shape factor of a filter of any type is the
ratio of the filter bandwidth at some high value
of attenuation, usually 60 db. below maximum
respouse, to the nominal pass band of the filter.
The pass band is ordinarily taken as the width
of the band between the frequencies at which
the attenuationis 6 db. below maximum response.
Ifor example, u 60/6 db. shape factor of 2.5 to
1 would indicate that the bandwidth at 60 db.
down is 2.5 times the bandwidth at 6 db. down.
Shape factor is a measure of the “skirt” selec-
tivity of the filter.

(E) If acrystallattice bandpass filter has
bandwidths of 1.5 kc. at the 6 db. points
and 3 kc. at the 60 db. points, calculate the
shape factor.
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The shupe factor is the ratio of the handwidth
at, 60 db. down to the bandwidth at 6 db. down
(assumed in this case; other attenuation figures
are sometimes used). Thus the shape factor of the
filter in the question is 3/1.5, or 2.

(E) How are phasing capacitors used in
crystal filters?

Phasing capacitors in crystal filters are used
to vary the paruallel-resonant frequency of the
erystal and thus produce u tunable rejection
notch which will aid in the elimination of an
unwanted signal.

(A) Compare transistors and tubes. What
are the advantages and disadvantages of
each?

Transistors are quite small in size for a given
power capacity, operate at low voltages, and do
not depend on thermionic emission (as do
vacuum tubes) for their functioning. Their size
and voltage requirements make them particu-
larly suitable for miniaturized equipment and
portable operation with battery power supply.
There is no ‘“warm-up’”’ delay in going into
operation, since there is no cuthode to heat.
Their characteristics are such that they are
particularly suitable for electronic switching.
Theoverall efliciency of transistorized equipment
is relatively high because a large proportion of
the power-supply input is converted to useful
output, since no cathode-heating power is re-
quired.

Disadvantages are sensitivity of operating
conditions to temperature, the fact that the con-
ventional (bipolar) transistor takes power from
the signal input source, und susceptibility to
eross modulation. (The last two disadvantages
are overcome in the field-effect transistor.) All
transistors have very small “working parts,”’
which limits the power-handling capacity and
makes it necessary to use special means to re-
move heat when appreciuble power is used.
Transistors are impervious to mechanical shock
and are nonmicrophonic, but can easily be
ruined by transient overvoltages exceeding the
ratings or by excessive power dissipation. Single
transistors for handling large amounts of r.f.
power (over 100 watts) have not been developed
at the present stage of transistor technology.
The internal feedback from output to input
circuits is relutively large in transistors, leading
to the necessity for neutralization or “swamp-
ing,”” or both, in tuned amplifiers.

Vacuum tubes require a heated cathode for
thermionic emission, operate over a wide range
of voltages (from a few volts to several thou-
sands), and can readily be constructed to dissi-
pate large amounts of power in heat. Amplifica-
tion can be obtained without absorbing power
from the signal source in certain types of oper-
ation (Class A; and AB, amplifiers). Tubes for
r.f. service can be built to handle large amounts
of power — 100 kilowatts or more. Small tubes
for receiving purposes can be coustructed with
very low internal feedback so that neutralization
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is not needed to prevent self-oscillation. Linear
amplification and amplitude modulation are
relatively easy to achieve.

Disadvantages are the necessity for supplying
cathode power, which contributes nothing to
the output and adds to the heat which must be
dissipated by the equipment, relatively fragile
construction in types using glass bulbs so that
mechanical shock and vibration may be a prob-
lem, and large overall size compared with tran-
sistors. The cathode of a tube also has a finite
life, so that performance tends to be degraded
after long usage. However, tubes are generally
capable of standing considerable overvoltage
without dumage, and are less susceptible to
destruction by moderate overloads.

(E) How do n.p.n. type transistors differ
from p.n.p. type? How does their bias dif-
fer?

The two types of material are “n” type, in
which the “carriers’ of current are electrons, and
the ““p” type in which conduction is by means of
“holes” or electron deficiencies. A semiconductor
rectifier consists of the two types of material
in electrical contact (a “junction’). Conduction
occurs when a positive potential is applied to
the p-type material while the potential at the
n-type is negative (“forward’ bias). With the
opposite polarity applied (“reverse” hias) no
current flows. A transistor is formed by a layer
of one type of material on each side of a slice of
the other type. Thus a p.n.p. transistor is formed
by putting a layer of p-type material on each
side of a slice of n-type. In the n.p.n. transistor
the n-type material is on each side of a slice of
p-type. The inner slice is called the base, one of
the outer layers is the emitter, and the other
outer layer is the collector.

In use, the emitter-base junction of the tran-
sistor is forward biased and the collector-base
junction is reverse biased. With the p.n.p. type
this means that the collector and base are both
negatively biased with respect to the emitter,
and in the n.p.n. type the collector and bage
are both positively biased with respect to the
emitter. The base-emitter bias is less than a volt,
usually, but the base-collector bias may be any
value up to the ratings of the transistor. ’

(A) Power dissipation in what part of a
transistor warrants careful observance of
powerratings?

In transistors, the rating is based on the
amount of power which can be safely dissipated
a8 heat in the collector-hage junction. This ratin g
should be carefully observed. Some transistors
require a “heat sink,” a mounting which helps
dissipate excessive generated heat.

(E) Define the alpha cut-off frequency of
a transistor. How is this parameter of use in
circuitdesign?

The alpha cut-off frequency is that frequency
st which the current gain (more precisely, the
‘“small-signal common-base forward current
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transferratio’)in the grounded base circuit drops
to 0.707 times its low-frecuency (usually 1000
~p.8.) value. Alpha is measured with the output
short-circuited; actual gain must be cualculated
taking collector load resistance and other parame-
ters into account. The alpha cutoff frequency is
useful in eatablishing an upper frequency limit
for a given transistor type in the grounded-base
virceuit.

(A) Whatis the vacuum tube counterpart
of (1) a grounded-base circuit; (2) grounded
emitter circuit; (3) grounded collector
circuit?

The base element of a transistor corresponds
to the grid in & vacuum tube; the emitter element
corresponds to the cathode; und the collector
corresponds to the plate. Thus a grounded-base
transistor eircuit would have a grounded-grid
counterpart in a vacuum-tube circuit; 4 grounded
emitter transistor circuit would be similar to a
grounded-cathode vacuum-tube circuit; and a
grounded-collector circuit would be the counter-
part of a grounded-plate vacuum-tube circuit
{an amplifier of the latter type is usually called
an “emitter follower” with transistors and =
“cathode follower” with vacuum tubes).

(E) What is the phase relation between
the input and output circuits in the com-
mon-emitter, common-base, and common-
collector transistor circuits?

in the common-emitter circuit the output
signal is 180" out of phase with the input signal.
In the common-base and common-collector
circuits the input and output are in phase.

(E) How are transistors biased for ampli-
fier operation? How are they biased for
cutoff (open circuit) and saturation (short
circuit)?

Bias vulues depend on the type of amplifier
operation — Class A, Class B, Class C, ete.
For C'lass A opcration the base bias current
should be chosen so that the operating point is at
the center of the linear portion of the base-
current/collector-current curve. In (Mluss B op-
cration the buse bias should be chosen so that
very little collector current flows in the absence
of input signal. Class C operation requires that
the bias be well beyond collector-current cutoff.
Transistors are biased to or svmewhat beyond
the collector cutoff point when the base und
emitter are at the same d.c. potential, under
which condition there is no base current. For
biasing to saturation the bhase current must be
such that a further increase in its value will not
cause the collector current to inerease uppre-
ciably.

Base bias current is usually obtuined through
a voltage divider connected across the d.c.
power supply. Practical biasing circuits include
provision for stabilizing the transistor currents
against temperature effects.

Examination-Form Questions

Q1. An audio-frequency amplifier re-
quires a load resistance of 2000 ohms for
operation at optimum efficiency, but the
resistance of the actual load is 50 ohms.
'The load is to be coupled to !the amplifier
through a transformer. What should the
primary-to-secondary turns ratio be?

A-—40to 1
B—63tol
C-—79to01
D—1to 13.6
K~ 14.14 to |

2. An automatic gain-control circuit re-
quires a time constant of 3 seconds. The
capacitance in the circuit is 0.1 microfarad.
What is the value of resistance through
which the capacitor must discharge?

A — 25,000 ohms

B— 3 megohms

(} ~— Infinite resistunce
D — 30 megohms

E —0.47 megohm

(3. An inductor and capacitor each have
250 ohms of reactance at 1000 c.p.s. If they
are connected in series in a circuit operating
at a frequency of 500 c.p.s. what is their
total reactance, and of what type?

A — 375 ohms, inductive
B — 500 ohms, inductive
 ~ 375 ohms, capacitive
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D — 500 ohms, capacitive
I — Zero
Q4. A 455-kc. mechanical filter has a
shape factor of 2.3. If its bandwidth at the
60-db.attenuation pointsis 8 kc., what s its
nominal (6 db.) passband in cycles per
second?

A —2200
B — 18,400
¢ — 2600
D — 320

E —- 3480

Q5. A p.n.p. transistor is connected as a
Class A amplifier in the common-emitter
circuit. What are the polarities of the
voltages applied to the base and collector
with respect to the emitter?

A — BRase positive, collector negutive

B --- Base negative, collector positive

(C —— Base positive, collector positive

1D — Base negative, collector negative

K ~ Kither, solong as base and collector have

the same polarity

Q6. Draw a grounded-collector resist-
ance-coupled circuit suitable for audio-
frequency amplification, using a p.n.p.
transistor and including a biasing method.
Draw its triode vacuum-tube counterpart.
Show supply-voltage polarities in both cir-
cuits.

(Answers on page 148)
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Ham Radio Expo

An unusual opportunity to expose amateur radio
to the general public —- several thousand square
feet of exhibit area along with auditorium meeting
room facilities at one of the world’s largest shopping
centers — is currently being pursued by a group of
ARRL affiliated clubs in the Hudson Division.

May 2-4 are the dates of the *(iarden State
Amateur Radio Exposition,’”’ at Routes 4 and 17 in
Paramus, N. J., which will feature displays of all
facets of amateur radio; films, slides, talks and
symposiums will cover a variety of subjects. An
old-style free Hamfest with all the usual activities
will top off the event. In addition, an International
V.h.f. Conference is planned. A banquet on the eve-
ning of Saturday, May 4, will culminate activities.
Write Ham Radio Expo, ¢ the East Coast V.h.f.
Society, Box 1263, Paterson, N. J. 07509, for more
information.

The Garden State Plaza, Paramus, New Jersey will be
the site of the Expo,
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G3LTF (center) visited the East Coast VHF Society,
WA2WEB on the occasion of their annual Christmas
Dinner. Here Peter is shown receiving an award for pioneer-
ing moonbounce in the United Kingdom from Society
President K20JD/FP8CA (left) while WB20OHH/WAT1IUO
looks on. The Society used the occasion to announce plans
for another International V.h.f. Conference, similar to the
one held in 1964!, to be held in May at the ham radio
Expo, see left.

This photograph was taken during the Field Day held in
Liberia during 1967. At the left is one of the new Liberian
Novices, while at the right is the Honorable Samuel Butler,
EL2L, Minister of Communications of Liberia. Look for lots of
Liberian activity beginning at 1200Z on March 30. There
will be c.w. and s.s.b. activity on 40 through 10 meters
plus RTTY work on 15 and 20 meters, The distinctive call
sign 51Z2RL will be used for most operation, except that
Novices on c.w. will sign 5L2FD,

Virgin Islands Governor Ralph M. Paiewonsky presents
a cerfificate of commendation to Dick Spenceley (I.),
KV4AA, on behalf of the Department of the Army in
recognition of ten years of service in the Civil Defense
Communications Programs in the U.S. Virgin Islands.

LSee S1' for March, 1964, p. 86, and October, 1964,
p. 100,
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Happenin

the Month

FCC RETIREMENTS

One of our favorite people behind the scenes
in ‘Washington is Frank Gentile, the man in
charge of amateur license issuances since 1047,
Thongh never a ham, Frank understands us
and our attachment to a particular set of call
letters or type of call. When the computer goofs,
or in some other fashion the orderly issuance of
a license goes awry, Frank puts in extra effort to
straighten out the difficulty, always anonymously
- he signs his memos only as “FCC Licensing
Unit.”

Frank has served the Department of Clom-
merce, the Federal Radio CCommission and the
FCC since 1927, and hax been in the licensing
unit since 1939. He retired as Chief, Amateur
Licensing Unit on January 12, 1968. A native
of Providence, R.I., Frank is married, has one
son and lives in Deer Park Heights, Maryland.

Ralph J. Renton, W4CU, Chicf Engineer of
IFCC zince 1966, retired ou Jaunuary 26 after
36 vears with FCC and the Federal Radio Com-
ruission, Before World War I1, Ralph was a radio
inspector, serving at (rand Island, Nebraska,
monitoring station and at the district office in
Boston. Since 1941 however, his duties have
been less-closely connected with amateurs: radio
intelligence, broadcast engineering, Conelrad, air
defense, technical research, land mobile, ete.

He started as a listener in 1919 (copying the
Boston Navy Yard NAD on a crystal detector)
and was licensed as 1CU in 1924, Other amateur
calls have included W9VOG and W3JWD.

AMATEURS AND MEMBERS

FCC's year-end count shows 257,000 amateur
operators, up a thousand from 1966, but down
a thousand from June 30, 1067. The amateur
station count, which adds club, military recreca-~
tion and individual second-station licenses, was
267,000 ou June 30.

League Full Membership increased .05% to
80,984 with nine divisions gaining and seven
losing members. The Dakota, (anadian and
Rocky Mountain Divisions led the list of gainers,
followed by Roanoke, Southeastern, South-
western, Pacific, Northwestern and New England.
Atlantic, Central, Delta, Great lakes, Hudson,
Midwest and West Gulf posted small losses in
voters.

CANADIAN RTTY RULING

Canadian Director Noel B. Eaton, VE3CJ
inquired of DOT whether the practice of using
a narcow (100200 eycle) frequency shift for
Morse code identification of RTTY signals
would be acceptable in Canada.

The Department of Transport, quoting sec~
tions 51 and 60 of the General Radio Regulations,
Part I, says that since the subject stations are
using a telegraphic emission of type F1 (or F2
in the upper frequency bands), identification
tnust be by telegraphy in the International
Morse Code. At the same time, section 60 permits
frequency shift keying of the carrier frequency
up to s maximum of 900 cycles so that the
proposal for a shift of from 100 to 200 cycles
when keying the transmitter for identification

Here’s the New Orleans Chap-
ter of OOTC enjoying their
annual banquet at Antoine's

Restaurant, whose owner is
WS5RU. Others present: KSGGY,
W5NO, WS5AU, K5KAA,
K5VMP, W4KF, WS5BZ,
W5WR, WSEDY, WS5CJO,
WSEM, WS5AY, WS5DU,
WS5INL, WS5DKR, WS5HUT,
WS5FM,  WS5MXQ, WS5SLE
WS5CZ, WSASE, WSHR,
W5KO, WS5BUK, WSTL,

WS5ABS, WS5LA, W5PM and

Delta Director W5LDH, total-

ling nearly 2000 years of
hamming!
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Behind The Diamond

Number 2 of a Series

In one corner of the ARRL Technical
Department, the silence is broken only by
the pecking of a typewriter. The words
from that typewriter you see every month

in QST, but the by-line “‘Donald H. Mix,
WITS," seldom. Don’s task is to edit the
works of “outside’ suthorsfor QST style,
completeness and accuracy.

But though the byline does not appeur
as often as it once did, Don is well-known
both as a 35-year emplovcc of the League,
und as a ham. Even back in the twenties,
hams talked about tﬁ*&,“bleepless Wonder
of 1TS.”
NP aboard the
it headed for
cmillan. When
ice at Etah

schooner Bowdog
(Ireenland in 192
the ship was §
Harbor, his ¢
the crew in
Don spentihe
labs. He join&lith

war, from 1943 ’rd& 9 served as acting
technical editor. Uy8EthE years, he's been
a heavy contributd wjt'cx?the Handbook as
well as QST.

As we hmted at the start, Don doesn’t
say too much, but his ﬂymg fingers have
resulted in DX.CC credit of 310 countries.
Three years ago Don passed the 1,000
mark of stations worked — in Asia alone!
WI1TS is regularly heard in contests and
CD parties, too. His current transmitter
runs about 250 watts; antenna is a tri-
bund beam.

When Don does sign his name to an
article — as for instance a number of
transmitter ‘“how-to’s’” in the '30s or
“Ivory Tower Confessions” July 1959 —
it goes on the must-read list for us!

March 1968

“Lee DeForest Day" launched the lllinois Sesquicentennial
for hams, who presented to Governor Otto Kerner the
special QSL cards donated by Hallicrafters commemorat-
ing the state's anniversary. Left to right, L. A. Wollan, Jr.,
of the Sesquicentennial Commission, W9QVA of Halli-
crafters, the Governor, ARRL vice director WPPRN and
WOFFP of the Sangamon Valley Radio Club,

purposes does not appear to conflict with the
regulations.

“In the ecircumstances the intent of the
regulations, which is that transmitting stations
shall be satisfactorily identitied, would appear
to be met and we see no objection to your pro-
posal. We are therefore notifying our Regional
offices to that effect,” the DOT said.

CANADIAN TRAFFIC WARNING

The Department of Transport has recently
brought to the attention of licensees of some
university amateur radio stations that traffic
which they were handling contravened the
regulations. Specifically, the stations involved
were passing traffic between one unother which
econsisted of press material to be printed in the
university publications, thus making it public
rather than personal material.

Subsection II, Section 52, Radio Regulations
Part II says amateur transmissions shall be
limited to messages of a technical nature or of
a personal character; the DOT considers material
for newspapers as being public and thus not
allowable.

Director Eaton, in a letter to (Canadian
amateur organizations and officers conveying
the above information, closed with these remarks:

“Incidentally, this action on the part of the
Department and a recent increase in citations
to individual amateurs for incorrect station
identification indicates that there is much more
monitoring of amateur bands being done by the
Department of Transport than we have heen
led to believe.”

{Amateurs in the U.S. follow a different test,
domestically, on acceptability of traffic: there
must be no pecuniary interest by any operator
handling traffic, but public matters are not
prohibited per se.)
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RULES FOR LIFE MEMBERSHIP

1. The Board of Directors has established
# provision for Life Membership in
The American Radio Relay Leuague,
Ine., effective August 1, 1967.

2. Life Membership is granted only by
the Executive Committee, upon proper
application from a Full /U. 8. or
{ ‘wnadian licensed ) Member.

3. The Life Membership fee is twenty

times the annual dues rate, or currently

H130. )

An applicant may choose an alternative

time-puytnent plan of ¥ guarterly in-

stalments, $16.25 each. Insuch instance
tie will be provided an interim two-year

KFull Membership certificate. Upou

caompletion 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 i unable to

complete payments on the instulment

plan, he will be given a term of mem-
bership, at the annual dues rate, com-
mensurate with payments received.

Other licensed amateurs in the sume

family, and at the same address, of

lLife Member may retain or obtain

I'amily Membership upon paymeut of

the annnal dues of $1, but without

receipt of QST. The dues of the Family

Member may be prepaid for any

number of years in advance, but there

is no special rate.

Application forms are available upon

request from the Necretary, ARRL,

Newington, Conn. 06111.

:3.

G

Andrew Pfeiffer, K1KLO, receives the August Cover
Plaque from New England Division Director Robert York
Chapman, W1QV, while Carl F. Christian, K1RJH, presi-
dent of the Tri-City Amateur Radio Club, looks on. The
winning story was '‘The Connecticut Longhorn,” which
furnished the cover illustration of August QST as well.
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STATIONS ON FEDERAL LANDS

To avoid conflicts between stations desiring
to use land under the supervision of the 17.8.
Forest Service and the Bureau of Land Muanage-
ent, new regulations have been added to each
Part of the FCC rules outlining the steps for
securing permission.

Section 97.41(c) of the amateur rules reads:
‘“Applicants proposing to construct a radio
station ou a site locuted on land under the juris-
diction of the U.8. Forest Service . . . or the
Bureau of Land Management . . . must supply
the formation and must follow the procedure
preseribed by Section 1.70 of this chapter.”

A.R.R.L. QSL Bureau

The function of the ARRL QSL Burcau system is to
facilitate delivery to amatcurs iu the United States, its
nossessions and Canada of those (OSL cards which arrive
frum amateur stations in other purts of the world. All you
have to do is send your QSL manager (sce list helow) a
stamped self-addressed envelope about 144 by Y34 inches in
size, with your name and address in the usual place on the
front of the envelope and your call printed in capital letters
in the upper left-hand corner. Changes are shown in
heavy type.

Curds for stations in the United States and ('anada
should be rent to the proper call area bureau listed below.
W1, K1, WAL, WNI! -~ Hampden County Radio As-
sociation, Box 216 Iorest Pack Station, Springticld, Massa-
chusetts 01108
W2, K2, WA2, WB2, \WN2 -~ North Jersey DX Assn.,

P.0. Box 505 Ridgewood, New Jersey 07151,

W3, K3, WA3, WN3 — Jesse Bicberman, W3KT, RD 1,

Valley Hill Rd., Malvern, Pennsylvania 19355.

W4, K4— H. L. Parish, K#IXF RFD 5, Box 804 Hickory,

North Carolina.

WAL, WBY, WN4l— Richard Twar, WALWIP, 2666

RBrowning St., Sarasota, Florida 33577,

W5, K5, WAS5, WN5 — Hurley 0. Saxon, K5QHYV, P.O.

Box 4915, El Paso, Texas 79989.

WA, K6, WA, {WB6, WN6 — San Diego DX Club, Box

)29, San Diego, California Y2106,

W7, K7, WA7, WN7 — Willamette Valley "X Club, Inc.,

P.0. Box 555, Portland. Oregon 97207.

W8, K8, WA8, WN8 — Paul R. [{ubbard, WASCXY, 921

Market St., Zanesville, Ohio 43701.

W9, K9, WA9, WN9 — Ray P. Birren, W9MSG, Box 519,

Elmhunst, 1linois 60126.

W,0 K6, WAS, WN@ — Alva A. Smith, WEDMA, 238 East

Main St., Caledonia, Minnesota 55921,

VE1— L. J. Fader, VE1FQ, P.O. Box ti63, Halifax, N. 8.
VE2 - John Ravenscroft, VE2NV, 135 Thorncrest Ave.,

Dorval, Quebee.

VE3 — R. H. Buckley, VE3UW, 20 Almont Road, Down-
view, Ontario.
VE4— D). E. MeVittie, VE40X, 647 Academy Road,

Winnipeg 9, Manitoba.

VE5 — Fred Ward, VE50P, 899 (‘onnaught Ave., Moose

Jaw, Saskatchewan.

VE6 — KarelTettelaar, VE6AAV,Sub., P.0.55, N. IKdmon-
ton, Alberta.
VE7 — H. R. Hough, VE7HIR, 1291 Simon Road, Victoria,

British Coolumbia.

VES — Gieorge T. Kondo, VE8 ARRL QSL Bureau of

l)epartment of Transport, Norman Wells, N.W.T.

VO1 — Ernest Ash, VO1A4, P.O, Box 6, §t. John's, Newf.
VO2 — (ivose Bay Amateur Radio (!lub, P.O. Box 232,

(ioosc Bay, Labrador.

KH6, WH6 — John H. Oka, K1I6DQ, P.0. Box 101, Aica,

(Oahu, Hawaii Y6701,

KL7, WL7 - Alaska QSL Bureau, Star Route C, Wasilla,

Alaska 94687,

SWL.-~ Leroy Waite, 39 Hanum $St., Ballston Spa, New

York 12020,

{ These bureaus prefer 5 X 8 inch manila enve-
lopes.
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orne about

The 1968 ARRL National Convention

San Antonio, Texas, June 7-9

SALUD Amigo!
A hearty Texas-size welcome from the nation’s
15th largest city, the unique city of contrasts,

whose historic buildings blend a Spunish frontier:

heritage with the threshold of the space age ;

Here is the setting, not ouly of the AR
National Convention, June 7-9 (opening ‘%_;(“)U
p.M. Friday) at the Municipal Auditorium,
also of HemisFair '68%, April 6-October i;
1968, the first world's fair ever scheduled in thg
southwestern United States. Celebrating t
250th anniversary of San Antonio’s foundin
the fair has as its theme “The Contluence (i
Civilization in the Americas.” 3

The San Antonio Radio Club is host for thj
1968 National Convention, and they hope tf
make it the best ever. To search for ideas anj
spot pitfalls, committee members have becg
visiting other National and division (,onvenLioxﬁ
the past four years, to make your stay in t,hg
Alamo City an enlightening experience and ente§
taining tiesta.

Gene “‘Padre” La Fleur, WSWZR, will
master of ceremonies, a colorful contributor tg
any convention! There will be a host of speake
from ARRL Headquarters, FCC, the Militarg

Affiliate Radio System (all three branchesfj

NASA, Southwest Research Institute and froig

around the Southwest to cover a myriad Jf

amateur topics.

Ladies not wishing to take in the technic
sessions may enjoy a fashion show, Grey Li
tour of the historic quarter, 1 morning coffee,
luncheon and an initiation into SWOOP, 3
secret sorority for the wives of amateurs! Othg
events are still being hatched up by the Ala
Y Ls.

To cap it off, HemisFair’s featured perfor
this weekend are Jack Benny and the I
Marimba band.

Nets in San Antonio operate normally on
7290 ke. daytime and on 3961 ke. in the evening.
Also, 52.525 and 146.94 Mec. f.m. are monitored

almost continuously. During the Convention,

there will be additionusl talk-in frequencies on

3900 and 7250 Me. Flying in? Contact Gen-Aero

v the Unicomn channel at San Antonio Inter-
jonal, 123.0 Me.

”’f‘ge pre-registration package price of ‘$1-}
(wigh sepurate-event rates in parentheses) in-
Jiides all this: Registration ($4) covering admis-

fion to the meetings, exhibits and goodies;
t@reconvention party Friday night ($4), an infor-

hal soiree to renew old acquaintances and make

iGew ones while enjoying a tasty buffet of ham,
iehrimp, and roast beef, with background music

By a strolling Marachi band; Saturday night

i8ance ($5) with two bands to provide popular
f=nd country-and-western music along with other

gntertainment; and the Texas barbecue/banquet
ght) Sunday noon at the Convention Center
fext door to tlemisFair. Pre-registration ends
alay 1, so sign up early with

Gene Jank, WHEJT

100 N. Winston Laue

San Antonio, Texas 78213

iiive him your “handle,” call and QTI just as
ifou want them to appear on your convention

j{i

Badge. Be sure to list the number of overall
gistrations or the number of tickets for each
fdividual event.

And say! Housing will be tight, becausc of the
giir, so make reservations early. Downtown

#2ccommodations run from $17.50 to $25 double

at these hostelries (distunce in blocks from the
Sonvention headquarters listed in parentheses):
trunter Hotel, Blue Bonnet, Travis Plaza (all
814y, St. Anthonv (3), El Tropicano (1%%),
\lenger Hotel (7), LaQuinta (10) and Palacio
2l Rio (8). These ure in order of ascending costs:
 require an advance deposit of one day's rent.
¢ are other motels near downtown and
r out, too.
Make your plans now for a double treat —
HemisFair '68® and the 1968 National Con-

vention! [REF]

(u’\ﬁm—rﬂm\ ,:i\
samfest Calen

Delaware — The Kent County Amatcur Radio Club
will hold its Annual Auction on March 12, in the basement
of the Kent County Court House, Dover, Delaware. For
further information contact K3OCE.

Illinois — The Sterling-Rock Kalls Amateur Radio
Hocicty is yponsoring a Hamfest ut the Sterling Coliseum
in Sterling, Illinois on Sunday, March 31.

Texas — The Midland Amateur Radio Club, W5QGG,
has scheduled its annual swapfest for St. Patrick’s Day
wegkend, The dange will be held Saturday night, March

March 1968

16, at the Sands Motel, and the swapfest, Sunday, March 17,
in the Midland County kxhibition Building. Homebrew
and c.w. contests are scheduled. Further information and
registration forms may be obtained by writing P.O. Box
967, Midland, Texas 79701.

Washington — The Skaget Amateur Radio Club of
Washington State will hold its 15th Annual Banquet at the
Bryant Grange Hall on April 20. An all-day program is
planned, with Northwestern Division Director ‘Thurston
and other ARRL officials on hand, special activities for
the women, etc. A tour of the U7.S. Navy’s million-watt
radio station at Jim Creek is planned; advance registration
for this tour is required. For further information, contact

Norman G. Ray, W7LFA, 14005 132nd Ave., N.E., Kirk-
land, Washington 98033 HET—]

13



ILAR.

—
——

INTERNATIONAL AMATEUR

WELCOME TO LONDON PROGRAM

The “Welcome to London Program” of the
Radio Society of Great Britain, 28 Little Russell
St., London, W.C.1., is designed to assist
visitors in meeting British radio amateurs, pro-
vide assistance with shopping, advice on restau-
rants, sightseeing, theaters, (ravel, emergency
medical or legal aid, etc. The Society says it
would be mutually helpful if visitors were to
write beforehand introducing themselves and
explaining their requirements. No charge is made
for this service. Upon arrival, amateurs are in-
vited to telephone 550.0882, 205.1443, LAB.5733,
204, 2520, SMS8.5866, or 2050 (Southampton,
Newport, Isle of Wight). RSGB regrets that no
responsibility can be accepted for booking hotel
accommodations, and pruspective fourists are
strongly advised to have coufirmed hotel book-
ings before arriving in London.

AUSTRALIAN LICENSING NOTE

In response to a request by the Wireless
Institute of Australia, VK Wireless Telegraphy
Regulations have been amended to provide for
4 reduction of code speed requirement for a full
license (AOCP) from 14 to 10 w.p.m.

NIGERIA LICENSING

Because of the continuing political difficulties
in Nigeria, no new amateur licenses are being
issued and all such applicants are being advised
to re-upply at a later date. However, existing
licenses are being renewed for 1968, and about
ten SN2 stations will be active this year.

CHANGES AND CORRECTIONS

The Radio Sport Federation of the USSR reports
that information contained in **QSL Via Box 88"
pg. 77 of September, 1967 QST is inaccurate.
RSF says that all QSLs to USSR amateurs
should be sent to Box 88, Moscow, USSR,

The Club de Radio Erperimentadores de Nica-
ragua advises that all U, S. cards for YN ama-
teurs should be seunt to: Mike Murciano,
YNIMO/W4, P.O. Box 902, Coral Gubles,
Florida.

Effective January 1, the prefix for Barbados
was changed from VP6 to 8§P6.

RSGB OFFICER CHANGES
John Graham, G3TR became president of the
Radio Society of Great Britain this year, suc-
ceeding A. D. Patterson, GI3KYP. John has
been u licensed radio amateur for more than 30
yvears. Replacing G3FMT, A. E. Dowdeswell,
GG4AR has become SGB (General Manager.
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RADIO UNION

DX OPERATING NOTES
Reciprocal Operating

(Bold face indicates changes since last list.)

United States Reciprocal Operating Agree-
ments currently exist only with: Argentina,
Australia, Austria, Belgium, Bolivia, Cuu-
ada, Chile, Colombia, Costa Rica, Dominican
Republic, Ecuador, El Salvador, Finland,
France, Germany, Honduras, India, Israel,
Kuwait, Luxembourg, Netherlands, New
Zealand, Nicaragua, Norway, Panama, Para-
guay, Peru, Portugal, Sierra Leone, Switzer-
land, Trinidad and Tobago, United Kingdom
and Venezuela. Several other foreign coun-
tries grant FCC licensees amateur radio
operating privileges on a courtesy busis;
write headquarters for details.

(Canada has reciprocity with: Bermuda.
France, Germany, Israel, Luxembourg, the
Netherlands, Senegal and U.S.

Third-Party Restrictions

Messages and other communications —
and then only if not important cnough to
justify use of the regular international com-
munications facilities — may be handled by
U.S, radio amateurs on behalf of third parties
only with amateurs in the following countries:
Argentina, Bolivia, Brazil, (lanada, Chile,
Colombia, (losta Rica, (uba, Dominican
Republic, Ecuador, El Salvador, Greeniand
(XP calls only), Haiti, Honduras, Israel,
Liberia, Mexico, Nicaragua, Panama, Para-
guay, Peru, Uruguay and Venezuela, Per-
missible prefixes: C!E CM €O CP (X
EL HC HH HI HK HP HR LU OA PY
TI VE VO XE XP YN YS YV ZP X and
4%. Canadian hams may handle these same
type third-party messages with amateurs in
Bolivia, Chile, Costa Rica, El Salvador,
Honduras, Israel, Mexico, Peru, U.S. and
Venezuela. PPermissible prefixes are: CE CP
HR K OATI W XE YS YV 4X and 4Z.

DX Restrictions

1. S. amateur licensees are warned that
international communications are limited by
the following notifications of foreign countries
made to the ITU under the provisions in
Article 41 of the Geneva (1959) cunference.

Cambodia, Indonesia (including West New
Ciuinea), Thailand and Vietnam forbid radio
communication between their amateur sta-
tions and such of other countries. U. 8. ama-
teurs should not work HS XU XV 3W8 or 8F.
(Canadian amateurs may not comnmunicate
with Cambodia, Indonesia, Laous, Thailand,
Vietnam and Jordan. Prefixes to be avoided
are HS JY XU XV XW8 3W8 and xF.
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Here are two recipients of ARRL International DX
Competition awards. Above is ZS6DW who re-
ceived his award just prior to an operation, and
right is JAICWZ top Asian c.w. high-scorer.

On a recent U.S. visit G2MI was presented a placque for

his work at the RSGB QSL bureau by the North Jersey On a recent visit to South Africa, Barry Goldwater,

DX Association. Above Art is shown with his wife Lucy. K7UGA, had an opportunity to meet several ZS amateurs

G2M!, who also visited JARU/ARRL headquarters on his  and discuss reciprocal operating. From left to right are
trip, is QSL Manager and a Past President of RSGB. ZS1TP, K7UGA, and ZS1ACD.

Recently the Philippine Amateur Radio Association celebrated its 35th anniversary with a well attended banquet. PARA,

founded in 1932, is the direct successor of Philippine Radio Club founded in 1924 and the Radio Club of the Philippines

founded in 1922, DUTOR reports that one of the highlights of the anniversary celebration was the congratulatory letters
received from IARU President Denniston and others.
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Correspondence
FromMembers-

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

ADVANCEMENT

€ I passed the Advanced Class today; the test
took 45 minutes. The worst part is nervousness,
fear of failure. However, I studied hard. The
ARRL Lieense M anual was a big help, but anyone
without a solid technical background wonld find
it difficult to pass.

The test was no snap. 1t really checked your
knowledge. 1 have a feeling mauy will flunk it if
they don’t know the fundamentals of s.s.b. and
transistor circuits.

I hope in a year to go for the Amateur Extra.
-~ Willard R. Mouvdy, K3VOW, Riverdale, Mary~
land,

4 Ever since the official notice that the FCC
approved incentive licensing I've been studying
for my Advanced ticket and I hope to be able to
get it within three months. I have set a goal of
5 years to get my Extra, but I want to have the
satisfaction that in 1973, when I send a CQ in
the lower eud of the 20-rneter band, whoever
listens to it can say: “ Now, here is a fellow that
lknows what he is doing!” - (Zilbert Velez-Borrero,
W8YYO, Philadelphia, Pennsylvania.

€ Not being satisfied to proceed with only part
of the whole picture, I found myself looking for
a good school that could supply an equally good
course in electronics. I have found the school,
Purdue Extension, here in our locality, and I
have found their electronics course to be very
good. I might also add that getting back to school
ufter so many years has been richly rewarding,
and a real challenge.

If incentive licensing can indirectly cause a
person to return to school after 26 years, it can-
notbe allbad!!— 1William E. De Geer, WAIMOE,
Guary Indiana.

€ Thanks to your promptness in publishing the
questions for the Advanced and Extra Class
license in the November issue, I was able to pass
both the first round. Technical — yes; unattain-
ible — no.

To sum it up, the only things needed are a
strong desire to better the state of the art and
sound studying of basic amateur procedures, —
William N. Kendall, KOCOU, Minneapolis,
Minnesota.

q To start with I was a happy Technician for
fifteen years and could not care about the rest of
thebands, butsomething happened. Up comes this
new incentive licensing, and I found I was being
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robbed to the tune of 250 ke. That was in June
and up to now I am an Advanced Class operator.
— H. M. Ashpole, KPIQJ, Glendale Heights,
1llinots.

C Actually, for the amount I'm on the air, I
probably don’t need the Extra Class privileges.
But when they offer a higher grade examination,
it seems like admitting defeat not to go down and
passit. -— Charles W. VanWay, WA4LYNE, Nash~
ville, T'ennessee.

€ I am 16 years old and got my General a year
ago (it was a snap). And a year from now I am
going down to L.A. and show everybody that I
care what happens to amateur radio, and I dare
the rest of you to come along. — .drden L.
Aeccord, WB6SKQ, La Canada, California.

€| Recently I mailed to you a check to renew my
membership in the ARRL for the eighth time.
Originally I subscribed to our journal, QST
that is, the membership in the ARRL carried no
meaning for me. Consequently, I never took oc-
casion to write my director to let him know how
I felt on any issue, nor did I write to the QST
staff for any reason.

However, after following the pros and cons of
incentive licensing and realizing the ever-present
danger to our frequency sllotments, I have come
to regard receiving my monthly issue of QST as
a pleasureable by-product to my necessary sup-
port of the ARRL. Had it not been for the efforts
of the ARRL from its beginning to the present,
there might well be no amateur radio today.

So after eight years of benefitting from fifty
years of efforts and activities of the ARRL,
permit me to offer a belated thank you and my
continued support.

I must QRT now in order to study (from
ARRL publications) for the Advanced Class
license which I am only too happy to have the
opportunity to strive for. — Robert W. Irish, Jr.,
K5ZO0OL, Dallas, Texas.

@ The letter that really got to me was the one
in January QST from Hugh Vandergrift, Hunts-
ville, Alabama, about all of you being “profes-
sionals.” From his letter I gather he was calling
anyone who got Extra as a result of the incentive
licensing a “‘professional.” Therefore, this must
mean me too. I would like to tell him and you
how much of a professional in radio I am. I am
a housewife and mother of three kids, who spends
most of the time washing, ironing, cooking, mend-
ing and like that. You'd be surprised how much
time is spent just looking for lost items!
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My husband had an interest in radio butl never
got an amateur ticket until after he had given me
the bug and I went ahead and got my General
in 1955. He then felt he had to keep up so he
got a General a year later. I had a hankering
to get an Extra but never really put my heart
into it until incentive licensing began to be talked
about in earnest and I decided the time had come.
So, to build up code speed I enjoyed my hobby
c.w. style and you would be surprised how easy
on-the-air ¢.w., having fun, will pick up your
code speed; 20 isn’t really as fust as you think.
Theory for one who can iron a shirt and cook
beans but not much else is a little bit more work.
But again, half an hour an evening instead of TV
and it doesn’t take too long to begin to under-
stand a little of what goes on inside even expen-
sive equipment. 1 am the first to admit that I
don’t understand it all but if you read something
often enough a little of it seeps in. With a fair
memory there really isn't too much trick to get-
ting an Extra.

1 don't really understand all the fuss. if a
housewife can do it, certainly the superior male
can. My husband certainly won’t admit that he
can’t get one; he is spending his half hour a night
and hopes to get his Extra sometime soon. He has
an advantage of course, he knows it doesn’t
really take much to get an Extra, his wife got
one didn't she? — Lucille K. Hilpert, WWIVSR,
Winnebago, Wisconsin.

HAM RADIO IN SCHOOL

€ I had a miid stroke in 1961. Being discharged
from the hospital, I asked my M.D. ‘“How long
have 1 got to live, Doc?”’ His auswer put me to
shame: “Ask rather, how much good can I do
for others while I’m still here!” (My M.D. is also
a D.D.)

So I started looking. 1 found a school (Rabun
Gup Nacoochee School) in North Georgia, pretty
much for underprivileged kids who were living
generation after generation oftf the land just as
their forebears had. I pulled up my belt and went
in and suggested to the Principal that I had some-
thing to offer his kids for free: an education in
radio. He was skeptical, but let me try it in
evening ‘“‘volunteer” classes, no credit, just
‘{fun.’i

It was so successful that the school board in-
vited me to take regular class periods, with 12
high school credit for completion of 4 year. We
have been turning out ‘“hams’ at the rate of
from three to five licensees each half year — all
of them happy and euthusiastic. I think ['ll
have one Extra Class before graduation, too.

That's the news. Now here's the point to all
this: any old timer who wants to find a hobby
to exercise in his *‘declining’ years can find a
school where kids who need it can be made into
hams, or even pros. It’s not too much extra effort,
to teach second phone; and let me add, that it
really gives one a sense of justifying his being
alive in later years, just to see the bright smiles
when kids get their tickets.— 8. P. (M ac)
McCabe, WACRAM [W4ZFF, Livc Oak, Florida.
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MANNERS

Q After reading the many letters complaining
of various incidents of operating by lids, I must
state that my recent experience indicates the
number of courtevus, proficient operators on the
band far exceeds the number of lids.

The Korean government permitted third-party
traffic for the period 23 December 1967 through
3 January 1968. I had a schedule with HLITG
to handle messages for vur servicemen for every
night of this period. Since the Korean stations
are somewhat limited in power we anticipated
some troubles from QRM. We found this to not
be true. The cooperation from our fellow hams
was amazing. I heard numerous instances of
others trying to keep the frequency clear, stations
moving so they would not cause QRM, etc.
Although HLOTG would be a prize DX contact,
there was not a single instance of any one trying
to break-in. The result was a very rewarding
period of message handling. The propagation on
the bands did not always cooperate but the hams
sure did. All I can say i8, I am proud to be called
a ham. -— Roy A. Cartier, W4YJJ, Winchester,
Virginia.

€ I guess there’s room for everyone in ham
radio. Recently, in two separate QSOs I heurd
amateurs advocating the use of nuclear bombs on
other countries. This was on twenty meters!

These people have a right to their opinions
(1 suppose). But, if they reually feel that they must
put this sort of stulf on the air, why don't they
use u not-so-international band, like 160 meters
in the daytime?

How would these people feel if they heard
amateurs from some other country advocating
the bombing of this country? 1t kind of derogates
the purpose of amateur radio — doesn't it? —
Richard Amtman, Chicago, Illinois.

€ I wonder how many of the licensed amateurs
in our country know the reason for being issued
a license. If more of them stopped to think that
we as amateurs are supposed to be a public
service maybe there wonld be less interference
on traffic nets. After listening to some of the
goings-on on 75-meters I wonder what kind of
idiots are being issued licenses. Not all 75-
meter operators come under this accusation,
but anyone who spends an hour listening will
know what I mean. Mostly everyone who now
has a license worked for it at one time or another.
The only thing to do is go back to work, improve
yourself and your license and then be able to
operate in an area that may, for a while, be free
of some of these objectionable characters. —
Gregory F. Burton, K1TZD, No. Granby, Con-
necticut.
QST EXTRA

@ Congratulations on the initiation of “QST
Extra.” T hope that this new addition will help
intermittently active amateurs like myself to
partially bridge gaps in vur knowledge and un-
derstanding of, and acquaintance with principles
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and progress that we miss during our inactive
periods. -—— Keith Jones, WOPZL, Dcnver, (ol-
orado.

QST COVERS

¢ 1t's time someone commented on recent QS7'
covers. As a reader since the early 20s I have
seen them improve over the years. 1967 has been
otttstanding.

January, May, August and October tell a
story, if without imagination, and do it well. The
June issue kept up a tradition. February, March,
April, July, September, and December rank us
heing good art, newsworthy, and story-tellers
par excellence.

Thanks for a high standard in covers among
nll magazines. — Harry Mills, K911 /4, Annan-
dale, Virginia.

LEGAL AID

 Recently one of our club members, Mr. Wil-
liam Schmidt, applied for a building permit from
the City of Wichita to erect an antenna tower
and was turned down.

The City's position was that there was no
restriction on the height of TV towers but ama-
teur radio towers should be restricted to 20 feet
because of r.f. radiation.

Mr. Schmidt, WHOZN for many years and an
Extra Class license holder, wisely did not argue
the point but immediately wrote you and ex-
plained the situation.

You forwarded a ‘‘Legal Packet” that Mr.
Schmidt presented to the *‘City Fathers” and
after a short deliberation of the sulient facts,
Mr. Schmidt was told to re-apply for his building
permit which was granted with no restrictions.

1 wish to thank you for your prompt aid in
ironing out & situation that could have become
rather *‘sticky” for the local aumateurs. Few
amateurs realize the importance of remaining
calm, gathering evidence (or help) from ARRL
and preseuting it to the proper officials for just
decision. Most times, if the facts are presented
properly, justice will prevail. — Ruymond L.
Blain, President, Wichita Amateur Radio (‘lub,
Wichita, Kansas.

AMATEUR RADIO AND DISTRESS
INFORMATION

€ I commend you on the excellent article written
by RMCM Charles R. Dean, WA2ZNDQ, USCG,
Retired, entitled ‘“ Amateur Radio and Distress
Information” which appeared in your January
1968 issue.

A discrepancy appeared in the article, how-
ever, which you may wish to rectify. On page
63, Table II, the telephone number for the Third
(Cloast Guard District on Governors Island was
erroneously listed as 264-5601, It should correctly
read (212) 264-4800.

Thanks for an otherwise interesting and in-
formative article. I am certain that the dis-
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semination of this information to your readers
shall prove an invaluable communications tool
in the Coast Guard’s continuing effort to im-
prove marine sufety.-— 1. S. Haight, Licu-
tenant U.S. Coast Guard, Asst. Chef, Search and
Ltescue Branch, Third Coast Guard District.

CONVENTION DATES

€ Frequently in the past months, various ama-
teurs have made the remark that the Central
Michigan Amateur Radio (lub of Lansing,
Michigan must be ““out of their minds” for
holding the Michigan State ARRL convention
April 26 & 27, 1965, the sume weck-end as the
Dayton Hamvention!

Let’s set the record straight. When we of the
C.MVLAR.C. decided to hold a convention, one
of our first correspondences was to the Dayton
group asking them for their projected date for
the '68 Hamvention, realizing that many ama-
teurs enjoy attending this affair. We never re-
ceived a reply. On April 1S, 1967 we received our
sanction from the ARRL. On April 22, 1967 we
publicly announced the date at the Grand Rapids
convention, Our first knowledge of the Dayton
event was from the December ST eight months
later.

We regret that this may inconvenience some of
our fellow amateurs, but we tried! I can only say,
with the outstanding assistance we are receiving
from the League, other Michigan clubs, the city
of Lansing and our own club members, those
who attend the ARRL sanctioned Michigan
State Convention will not be disappointed. —
Dick Kelley, K8BZV, Lansing, Michigan.

[Epitor’s NoTE: T'o avoid recurrences, Dayton Hamvention
announces the following future dates: .\pril 26-27, 1968;
April 25-26, 1969; April 24-25, 1970; April 23-24, 1971;
April 28-29, 1972; and. April 27-28, 1973, DARA says it
didn't receive the CMARC inquiry {ast year.f

&-Stravsal

Project Oscar, Inc. recently held an election of
directors and officers. Klected to directorships were
Bill Eitel, W6UF (Board chairman); Bill Orr,
W6SAL (vice-chairmany; Ed Hilton, W6VKP;
Chuck Towus, K6LFH; and, Bob Walton, W6(: YL,
Director Harley (iabrielson, W6HEK resigned his
position and Bill Stevenson, W6LUQ was appointed
for the remainder of the term. Project ()scar ofticers
for 1968 are: W6CYL, president; W6SAI, vice-
president; WOVKDP, treasurer; and, Bill Walters,
WOMEKE, Secretary.

Members of the Murray School Radio Club,
WA6YBN, are planning to operate on a field day,
March 23 from Death Valley, Inyo C'ounty, Cali-
fornia. The junior high school operators will be on
the Novice bands gaining experience in portable
tield operation. A special QSL will be issued for the
event. Murray School has amateur radio classes as
a part of their curriculum and they license 2-6
amateurs a year.

QST for



as the League, much of the
he field. The League has some

Ina membcrshlp association }
organization’s work is accompl!is
35 unpaid dlreotors. vice du'ector

SORE and authors; thousands of Official
Stauon \ppomtmcnt—holders. and <ome 35,000 members of the Amateur Radio
Public’ Service Corps — all participating for the love of amateur radio and in support
of Lcaguc objectives. In addition to more general expressions of appreciation for such
cooperative endecavors, the Board of Directors has occasionally singled out some
individuals for special recognition on a particular contribution to the art. In the
past year, the Board conferred the ARRL Technical Merit Award and twelve Cover

Plaque Awards.

THE HIRAM PERCY MAXIM
GOLD MEDAL

The Hiram Percy Maxim Gold Medal was
ercated by the Board at its meeting in May,
1964, ug an award for extraordinary contributions
to the science of communications by a radio
amateur. It is to be conferred only by the Bourd,
and only in exceptional instances.

To date, the sole holder of the honor is the late
John L. Reinartz, IS6BJ, in recognition of his
outstanding achievements of pioncering the
early development of wmateur radio communica~
tions equipments and techniques, which con-
tributed so heuvily to the opening of practical
short-wave communications.

THE ARRL TECHNICAL MERIT AWARD

William Conkel, W6DNG aund T. Ray
Naughton, VK3ATN wou the 1966 ARRL
Technical Merit Award for proving that com-
munication via lunar reflection is within the
realm of conventionalamatcur operation. Though
“‘moonbounce” has now become a purt of the
amateur scene, many of the records set for earth-
moon-earth Q8Os have involved the usc of pro-
fessional apparatus (e.g., the big dish at Arecibo,
Puerto Rico). W6DNG and VK3ATN, however,
have each set records for particular paths with
inore-common gear: Bill’s anteuna is an array of
vagis while Ray uses a rhombic for two-meter
work.

The Technical Merit Award was created by
the Board at its 1953 meeting to be presented
each vear to ah amateur chosen for his ovtstand-
ing technical contributions to amateur radio.

Nominations for the 1967 award may be sub-
mitted by any amateur to Vice President \Way-
land M. Groves, W5NW, Chairman of the Merit
and Awards Committee, or to a division director
(addresses on puge 8). Deadline is April 15,
1968.

COVER PLAQUE AWARDS

At its 1961 meeting the Board established an
award forQS71' authors adjudged by the directors
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in mail balloting to have written the best article
of ench month. A unique plaque goes with the
sward -— the uctual printing plate used for the
cover that month, chromium-plated and mounted
on a polished board.

Cover Plaque Awards for 1967 were earned by
these articles:

“Modecling Radiation Patterns of
Whip Antennas’ by Dale W. Cov-
ington, K4GSX
“Practical Consideration and Ap-
plicution in a Multi-element Quad,'’
by Roderick M. Fitz-Randolph,
W5HVV /7
“Nincty Feet for One Hundred
Dollars,”” by Thomas J. Brooks, Jr.,
W50SL
“Solid-State Receiver Design with
the MOS Transistor,”” by G. T.
Daughters, WB6AIG: Wes Hay-
ward, W70I and Will Alexander,
WA6RDZ
“The Vacation Special,” by R. F.
Lutter, W2YFM
“A 50-Watt P.E.P. Output Trans-
ceiver for 75,” by Kenner E. Day,
W5TAB
“The WOEPV Squeeze Keyer,” by
Jimmy Moss, WS6GRJ
“The Connecticut Longhorn,” by
Andrew Pfeiffer, KIKXLO
“The Swiss Quad at ZS6PP” by
E. P. Towers, ZS6PP
“Save Those Transistors,” by Ever-
ctt Emerson, W6PBC
“Break-In C.w. with S.s.b. Equip~
ment,” by George W. Hippisley,
Jr., KIWJD
“Transceive with Transistors (Al-
most),” by Varoujun Karentz,
W1YLB

Our hearty congratulations and thanks on be-
half of League members to these gentlemen,
and to all the authors whose voluntary etforts
make QST whatitis, ~  |g&

January:
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CONDUCTED BY BILL SMITH,* WB4HIP

E.M.E. for the Layman — Conclusion

Tuls month we conclude a three-part discussion
of e.m.e. (earth-moon-earth) principles by
Mike Staal, K6MYC. The final section covers
antenna mounts, drive systems and readout
mechanisms.

First the prospective moonbouncer must
decide if he is going to use his antenna system for
anything other than e.m.e. experiments. This
decision governs the selection of an appropriate
mount and drive system. A very simple mount
can be constructed if the antenna is to be used
only for e.m.e. and thus be aimed at a specitic
point in space. This may be a logical place to
begin, but you will probably soou become frus-
trated at being limited to perhaps 5 or 6 hours
each month when the moon passes through the
antenna’s pattern. I suggest at least a partially-
steerable array.

If only e.m.e. is contemplated, a polar (or
equatorial ) mount would be a wise selection as it
requires only one drive mechanism for tracking
and some form of manually tilting the array
slightly from day to day to set the declinationl.
To accomplish this, your antenns mast or tower
must be mounted parallel to the axis of the earth.
Thus, if your station location is at 35° north,
the mast would be fixed at an angle of 35° from
the earth's surface at such location, oriented in
a north-south direction (see fig. 1.). The de-
clination (manually-tilted axis) changes from
day to day. Information may be found in The
American “Ephemeris and Nautical Almnanac,
1968, available through the Superintendent of
Documents, U.S. (Government Printing Office,
Washington, D.C. for a nominal price. All that is
necessary now is that your drive mechanism
rotate the antenna at a rate of 15° per hour to
track the moon.

This is all fine and dandy for e.m.e., but if
you want to use your array for satellites, meteor
scatter, aurora or something similar, a polar
mount is not much good. A drive system per-
mitting the array to be fully steerable in both
azimuth and elevation (az-el) is the answer.

The array at K6MYC is mounted atop a
homemade 1214-foot tower. The four legs of the
tower are fastened to a platform which in turn
is bolted to the roof of the garage directly above

*8end reports and correspondence to Bill Smith,
WB4HIP, ARRL, 225 Main St. Newington, Conn, 06111,

1 Declination. Angle in degrees north or south of the
celestial Equator (the circle that would be formed at a
right angle around the polar axis),
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the operating position. A large unmodified prop
pitch motor is mounted inside the top of the
tower. A husky steel plate is welded to the
rotating gear and another plate is attached to
the first with ordinary door hinges, see the
photographs. These hinges are employed in the
elevating mechanism. To this plate a 3-inch
aluminum channel is attached and the main boom
of the array is clamped in this channel. A jack
screw with right-hand left-hand square threads
starting from the center out raises and lowers the
array. At the lower end of the jack screw is a
20-to-1 gear reduction box giving a zero to H0*
elevation time of three minutes. With the plates
together the array is pointing straight up. The
entire elevation drive rotates with the array.

Fig. 1.

Selsyn hookups are used for direction readout
and may be varied to suit the particular builder.
I’ll let you work out your own azimuth system,
but my elevation selsyn mount is quite simple.
The selsyn is attached to the main array boom
and aligned with it. A weight was tightly affixed
to the selsyn shaft and, of course, the weight
always hangs straight down regardless of the
position of the array. The mates to both selsyns
are mounted on a panel in the shack. Crude,
perhaps, but it gives one-degrec accuracy, and in
e.m.e. you can't afford less!

A handy item for telling if your array is point-
ing at the moon is the RCA SQ2520 photo-cell
costing about §2, or its equivalent. This de-
vice is sensitive enough to detect the light of
even a small sliver of moon. When placed at the
end of a 20-inch long one-inch diameter tube and
the leads connected to an ohm meter, it is an

QST for



Mounted on the lower end of the jack screw is the 20-to-1
reduction system. Note the collinear elements
and main boom,

accurate indicator of proper aiming. Obviously
it must be mounted so to be aimed along the
exact plane of your array. It is useful only at
night when the moon is visible.

As can be seen, the problems of mounting,
steering and controlling an e.m.e. array are
mostly mechanical and must be left to the
ingenuity of the builder. Following the basic
principles given here on locating the moon the
builder may develop his own systerm.

It has been a pleasure to present these notes on
e.m.e. problems, uud it is mmy hope that many of
you will become interested in building your own
e.m.e.system. -— K6MYC

Mike says he will answer individual questions
addressed to Mike Staal, KEMYC, 13310 Car-
rick Street, Saratoga, California 95070. I’m sure
he'd appreciate stamped addressed envelopes.
Our thanks to Mike for sharing his ideas.

1296 Mc. E.M.E. Test Set

The Crawiford Iill V.h.f. Club, W2NFA, has
scheduled an e.m.e. test on 1296 Mec. for April
12-14. Dick Turrin, W2IMU, says the tests will be
conducted hetween approximately 2300 (iMT,
April 12, and 1028 GMT, April 13, and from 0018
to 1057 GMT, April 14, Kcho testing will be con-
ducted the first one-half hour of each period. An
alternate test period has heen scheduled in case local
weather or technical problems preveut operation
April 12-14. The alternate test period is April 19,
0620 to 1520 GMT, and 0705 to 1632 GIMT,
April 20.

The equipment at W2NFA includes a minimum
of 20U watts output on c.w. or f.s.k., a 60-foot
puarabolic refiector with un estimated gain of 44 db.
over isotropic, transmitting right-hand and receiving
left-hand circular. The receiver noise figure is 3 db.
The transmitting frequency will be 1296 Me., plus
or minus 5 ke.

WB2NDH will be active on 14.235, 21.385 or
285.690 Me. for liason. Requests for schedules and
reception reports should be mailed to Dick Turrin,
W2IMU; Box 45 RR2; Colts Neck, New Jersey
07722,

Plans for this test were formulated early in
December when G3LTY visited the Crawford Hill
Club. W2IMU, who is an advocate of using 1296
and up for e.m.e. work, says he would like to see an
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The elevation selisyn is mounted on the boom to the right
of the mount. Note the jack screw, elevation plates and
channeling holding the main boom on the mount assembly,

annual worldwide e.m.e. weekend initiated. Presum-
ably the date would be coordinated so that large
antenna installations would be available for sched-
ules with individual stations. A report on the April
test will be in an early edition of this column.

About the Boxes

DXing on v.h.f. and u.h.f. must be at an all-time
high according to the number of additions being
received for the stutes worked boxes. It is time
consuming to keep the hoxes a realistic indication
of current activity and past achievements. Some
listings are badly outdated due to deaths, loss of
interest or relocation. It is therefore appropriate
to make u thorough revision of the 144, 220 and 432
standings. After this issue all present listings will
be invalidated and new reports are being solicited.

The policy on the listings, perhaps not adequately
publicized, is to include only states and U.S. call
areas. The distance is not affected by political
boundaries. As an example cvonsider W6DNG's
144-Mec. standing of 9 states, 5 call areas and 5850

RECORDS
Two-Way Work

50 Mec.: LUSEX — JA6FR
12,000 Miles — March 21, 1956
141 Mec.: W6NLZ-KH6UK
2510 Miles — July 8, 1957
220 Me.: W6NLZ — KH6UK
510 Miles —— June 22. 1959
120 Me.: WSLUU — WALIKFW
1150 Miles — April 13, 1965
1215 Me.: WODQJ /6 — IK6AXN /6
400 Miles — June 1§, 1959
2300 Mec.: WIEHF /1 — W2BVU/1
170 Miles — July 13, 1963
3300 Me.: W6IFE /6 — W6VIX /6
190 Miles — June 9, 1956
5650 Mc.: WAGKKK /6 — WB6JZY /6
179 Miles — October 15, 1966
10,000 Mec.: W7JIP /7 — WTLHL/7
205 Miles — July 31, 1960
21,000 Mec.: W2UKL/2 — WA2VWI/2
27 Miles — Oct. 21, 1961
Above 30,000 Mc.: W6I'UV /6 — W6SJO /6
700 Feet — October 27, 1967
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MOONBOUNCE RECORDS
Two-Way Work
144 Mc.: VKSATN — K2MWA /2

10117 Miles — Nov. 28, 1966
420 Mc.: WA6LET — G3LTF
5528 Miles — Sept. 25, 1965
1215 Me.: WIBU — KH6UK
5092 Miles — August 9, 1962

miles. The mileage is derived from his QSO with
OHINL, but the contact with Finland is not con-
sidered a *‘state’’ or a ‘“call area.” Canadian and
other non-stateside stations should also report, only
the 50 states and the 12 U.S. call areas for the state
and call area columns. The ARRL \WAS rule that
all contacts must be made from the sawe location
will apply. One location is defined as an area in
which no two operating sites are more than 25 miles
apart.

2- METER STANDINGS

1398 WSREP....16
L3Rt WASMFZ.. 12

e DD D BT
&
z
)

%00 hb[[(,?
W7JRG. . ...
NII

3

W2LWI,

WB2FXB
K2YCO.
K2 R....2

WA2PMW. 19
WAZ2JADM. . 17
WA2UDT. .16

W3RUE... .l
W3BYF. ..

KX LCXOCEL  Bdn=tn T
©°
=

3
WEBKI, [

g
5 35 ped
350 WoWDI

VOGO X L X OLANLK T T I ==I~1e1~1C X L
&
o

NIRRT X
-
o

\V 9PBP. ...
WUBFB. ... 45

-
~ = NNIRERECOR B T ISUNNKOTLESED LALLXACLERCTELD
&

WpCUC.
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VEZHW . 300

W5UGO. 10 1398 VE3DIR. 1300
W5RCL 3B 1250

AP HICAXILLTTETD XXX XKLL LXAXXLLCLL
c
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K5WXZ 1225

W5AJG 1360 1090

W5FYZ 1275 350
W5JWL 1150 600
W5UTKQ 1150 .
V5PZ. 1300 5100
WEHEY 10 1285

K5TQ 1254 5850
WESWY 450

WEWAX 1310  VKSATN....2 2 10417

'The tigures after each cull refer to states, call area
and mileage of best DX.
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Harley Herndon, WAS6HXW, of Inglewood, California is

one of the regular 50-Mc. observers on the West Coast.

He is considered by many to be one of the up-and-
coming v.h.f. men.

The purpose of the complete revision is twofold.
First, we get everyone on the same basis for states
and call areas; and second, those who are no longer
active will not be listed, with the exception of
certain leaders, past or present, whose work remains
truly outstanding. Listings will be reviewed each
12 months and those stations nat reporting activity
will be removed, taking into consideration their
total standings. WOBFB is going to find it difficult
to work his 46th 144-Me. state, und obviously it is
not proper to drop his listing on that account. The
ones who will be most affected are those near the
bottom of their respective listings, and we hope this
attempt at more realistic listings may serve ax
encouragement to continue active DXing and
reporting.

With the current state-of-the-art, a listing of
approximately 25 states or less on 144 Me. from the
second call area is not particularly significant,
except as it may serve to show a relatively new
man’'s progress up the ladder. The ** magic number’’
for listing depends upon your location; 12 states from
California is a real accomplishment. The same philos-
ophy holds for 220 or 432. We might also publish
a 1215-Me. listing, eventually, if there is sufficient
interest.

P’lease jot down your current standings for each
band and mail it to me at 1238 Woodcroft Road;
Richmond, Virginia 23235. Submission of a contact
list is requesied and the most distant station should
he noted. Several of you have indicated a wish that
the standings appear more frequently, and in the
future we shall attempt to publish them every
second month beginning with the May edition if
sufficient revised listings are received by April 15.

Altering Crystal Frequencies

OVS Burton Lang, VE2BMQ, has been experi-
menting with the frequency alteration of type
HC-6/A, und other miniature sealed crystals. His
method is based on the fact that altering the thick-
ness of the plated electrodes will pull the frequency.
Changes of 300 to 400 ke. at 2 meters are possible
by this wmethod.

First it is necessary to remove the crystal from
the sealed case. This i most effectively and safely
done by carcful use of a propane torch with a low
flame. Gripping both c¢rystal pins in a wide pair of
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220- and 420-Mc. STANDINGS

*20 AMc, K2HQL.....8 4 250
WIBU + 5 600 W7PUA/2...7 4 400
5 450 W2YPM.....6 3 300
+ "1“51 WAZDTZ....6 3 200
4 6
3 400 WIRUE....12 6 535
WIMMV....11 & 410
7 6560 K3CLK. 9 4 s
5 530  W3FEY 8 4 296
S 450 K3lUV 9 3 310
5 410 W3SZD. 5 4 300
5 300 wWiuJG. 1 2 350
5 400
4 100 12
4 300 -
5 2656 .8
4 300 .7
5 2685 .6
3240 o6
244 .6
210 WJ4TLV..... 6 50
200 8 42
3 175  W4GO0O.,... 6 & 415
3 140 W4RFR..... 5 2 665
2 200 WHTLV..... 2 500
5 600 5 725
5 350 3 700
5 480 3 1ul0
3 310 3 650
3 300 3 525
4 295 3 410
4 350  WSUKQ. 2600
3 250 W5ML. . . 1 350

W4TLC .51 315 wWeGDO..... 2 2 493
K7ICW. .. 2 165
2 1050 W7JRG.....2 2 420
2 100
715
2250 530
1 140 470
390
5 1050 200

L 1 A
—
Q
@

: WYGAB ..
B NG
WIHDQ 430 wooarlllllle

WiQwd. ..

S04 dn i 03
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=

Ll WSS UOR KWLM
iy

3 5 550

W2BLV. ... g 432
?,- 400

4 22

)i VE2HW.....2 2 350

PR s

R TSN 510

KZUUR.....9 3 Viaaps. 8 4 0
K2YCO..... 8 8 VE3BQN.. .5 1 447

‘The figures after each call refer to states, call arca
and mileage ot best DX.

pliers, evenly heat the metal case a few inches above
the flame. When the solder is completely melted,
pull the case off straight with a second pair of pliers.
Remove the excess solder from the base with a
soldering iron and shake the assembly to throw off
the molten solder.

There are several ways to change the mass of the
plated electrodes. Reducing the mass by removing
metal increases the frequency and vice-versa. If
only a small increase in frequency is desired one can
rub the plating carefully with an ink eraser followed
by a wash with water or acetone. This will polish
the electrodes, removing a small amount of metal
and raising the frequency.

The most relizble way of adding or removing
metal from the electrodes is an elect»roplating-
electroetching method. Prepare a solution of 5
copper sulphate in water, a piece of copper wire d.s
an electrode, und a power supply of about 1 ma.
for plating current. A suitable supply is a 6-volt
battery with a 5000 to 10,000-ohm resistor in series.
By counecting one electrode of the crystal through
one of the pins to the positive terminal, and placing
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both in the solution for a few seconds, an etching of
the electrode will reduce its mass and raise the
frequency. If a lower frequency is desired, reverse
the power supply connections and copper will
clectroplate onto the crystal electrode increasing
the mass and lower the frequency.

When plating or etching it is essential that the
process be done in small steps to insure that the
desired frequency is not passed, or that the crystal
activity is not lost. A little experimentation will
show the approximate frequency movement per
second of etching, or plating time. It is essential that
the electrode not be etched too much as it can
become separated from the pin connection. After
each step the crystul should be washed with water,
rinsed with acetone and dried. The cover is then
held in place with a rubber-band and the crystal
tested in its intended oscillator circuit. 1f the
frequency is not sufficient repeat the plating or
etching process. If the desired frequency is passed,
reverse the connections and back-up. When the
desired frequency is attained solder the cover back
in place.

OVS and Operating News

450 Me, came alive with /2 signals New Year’s eve
following a solar flare on December 30, and produced
QRM the likes of which have never beeun heard
before in Hawaii on 50 Mc. But the band didn't only-
open from our western states into Hawaii, it also
opened into the (‘uribbean. Some of it may have
been Es, but no doubt about it, the bulk was almost
forgotten Fa. Numerous reports have heen received,
and I especially thank KH6EEM, K7ICW,
WA6HXW and K6EDX for their early and highly
detailed observations.

Apparently the first hint of things to come was
KIMTJ's logging PJ2CO on Aruba in Portland,
Maine at 1500 GMT, December 31. At the same
fime aurora signals were also being coupied by
KIMTJ. By 1635 GMT, WA7FJQ, Kingman,
Arizona was working KP4CK and KP4AST, Puerto
Rico. Five minutes later K7ICW worked the Puerto
Ricans from Las Vegas. Similar contacts were
repurted by KOGJIX, South Dakota, and WAYFIII,
Ilinois. K6EDX heard one \WW4 briefly about the
same time period, but that was all for the 31st.
The word had spread. however, that something was
afoot and many DXers were on hand Jan. .

Apparently KIMTJ was again the first as he

Cliff Smythe, VE3EZC, of near Toronto, Ontario is a

relative newcomer to meteor scatter, but has been quite

successful during showers and random scatter schedules.

He may be found most nights on 3.815 Mc. looking for
2-meter schedules,
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reports hearing PJICW at 1425 GMT. (Several PJ
stations favor 50.25). At 1645 (¢MT the band opened
for K6EDX to the east coast, vlosed briefly, and
then went wild 20 minutes later with 1s, 2s, 3s and
4x filling the band. K7ICW's report is almost iden-
tical, give or take a few minutes, In Southern
California, WAGHXW ohserved the opening from
1630 to 1825 GMT, except between 1710 and 1750
CiMT when the band was quiet.

KII6NS first worked the west coast at 1904 GMT,
and KH6EEM suys his first contact was at 1922
(GMT. For the next two hours those two stations
were swamped with eager 6s until the band closed
at 2100 GMT. Reportedly, the best DX of the
session was worked at 1045 GMT, K4QKR in
Florida to KHH6NS.

January 2nd began at KBEDX not showing much
promise, the m.u.f. hit only 37 Mec. to the cast coast
but at 1900 GMT, KHIONS came through working
stations from Texas to \Washington. KHO6NS was
surprised to find six open, because he was hearing
only a 43-Mec. paging station in Mexico City. That
opening lasted about 20 minutes.

These iwo men have given most 144-Mc. DXers their

Oklahoma contacts, Jay, W5ORH, (1.) won't make known

his 144 standings, but a guess would be 40 or more
states, and Larry, W5SUGO, has 42 confirmed.

January 3rd started slow also, but at 1625 GMT,
WA6HXW heard 3s and 4s break through, seven
minutes later KGEDX heard the east coast followed
by VP7NA in the Bahamas. The opening lasted
until 1739 GMT and all was guiet until 1815 GMT
when WAGHXW copied TI2ZNA, Costa Rica.
TI2NA was working KII6NS, but it wasn't until
1935 that the Hawaiian was heard in California.

January -th was apparently quiet, but on the 5th,
TI2NA worked several stations in California and
(klahoma. On the 6th, WASHXW worked KH6NS
at 1930 GMT. Then oun January &th, KH6EEM
worked KH6CH/KW6 on Wake Island at 0100
(IMT. The Wake Island station was running 50
watts on 50.4. January 10th produced an interesting
observation at WO6ABN. He copied the BBC on
41.5 Me. at 1700 GMT, the first time the BBC has
heen heard in the Los Angeles area since March 16,
1959. The m.u.f. to the east coast at the time was
46 Me.

There continue to be second-hand reports of
contacts being made between the eastern United
States aud Africa, but no first person reports have
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Not to be outdone by his son, W5UGO, Ray, W5HFV has
27 states on 144 Mc. The Nichols share a kw. to stacked
Yagis near Tulsa, Oklahoma.

been made to this column although the stations
reportedly involved have been queried. Much
interesting and valuable information 1ay be
derived from #; and we certainly would appreciate
receiving reports from imore stations. But no
rumors, please!

Several Ex upenings enlivened the V.H.F. Sweep-
stakes weekend, Jan. 6-7, and VE1AFB, Nova
Scotia. found himself very popular in the midwest
and east. lonospheric scatter was also good during
the contest mainly because of more than the usual
number of stations active. Thanks for reports by
WI1HDQ, WA4LTS, W50RH and W8PT /4.

144 Me. is rather inert this time of year. The
daily meteor count is at its annual low and tropo-
spheric conditions are likewise generally poor. The
{Quadrantids shower, during the first week of Janu-
ary, was extremely poor and only one contact has

(Continued on page 164)

Ted, W4F)J, Richmond, Virginia, has been on v.h.f. more

years than he probably cares to remember. Recently he

became quite active on 432 with 250 watts into stacked
11-element Yagis.

QST for
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Mike Caveney, VE3GG, ex 2GG, spent most of his 83

years in gold camps in the north of Ontario and Quebec.

Now he spends his time hamming and writing. Our refer-

ence in a QST ''Stray" sometime back to a poem entitled

'Silent Keys" written by Mike resulted in an overwhelming

demand for the poem. So, by popular demand, we
reproduce it here,

Silent Keys

Down through the years, close to 50,000 )SOs,

Like ships in the night, dipping mast head lights

From everywhere around this spinning glove.

Now my ship is harbored, in the sunset of my days.

The feeble faltering of electrocardiograph

Foretells the imminent end, maybe tonight. Who
knows?

With dog asprawl my slippered feet come dreams,

Nostalgic memories of fond remembrance.

Where are they now? The legion of the lost,

Those gay companions of my buoyvant youth,

Their open spark gaps grunting like unfed pigs,

Those trombone trumpeters tooting the code.

The whirling rotaries which always said *“good
nig,ht ”

While pulling motor switch on the last GN

Made music, with a dying fall so like a last farewell,

Which often, to me, seemed to say ‘‘never more.”

Then the advent of c.w.; what odious comparison,

When first I heard their piping plaints

Cheeping and twittering like timid mice,

Actually daring to QRM the rearing lions on spark

who rolled like thunder across the night sky.

Well do I recall the chagrin; later, sour frustration.
Listening how effectively their flute like notes

(Chewed tiny holes in distance, too small for lions,
Until I at last surrendered, and had to build anew.

I look around me now, note the fast dwindling few,

Washed up on the beach by the tide of time;

Slow moving, priority candidates who await our
turn,

‘That black lined casket called “SK’ in a future QST.

Well then, chin up! What about the glorious nights
Weaving invisible webs across the gliding moon,
The breathless ectasy, the awesome wonder,

A flex of finger only, yet heard around the globe?
Where else could one find such miracles of magic?

March 1968

Yes, like Cleopatra, I too ‘‘have immorial longings,"
‘Yearning somehow to join the legion of the lost,
To it beside them in their unknown Valhalla,
That bourn from which no traveller returns.

Exchange comments in our mild amazement as we
hear
The clamourous multitudes of joyous hams,
Many grandchildren of the men we grew to love,
As they QSO the very stars with casual coucern.
— Mike Caveney, VE3GG

March®1943

« « « Our cover shows a studious young man hard
at work on radio theory. K. B. Warner editorially
urges all hands to spend some time studying, since
we can't operate. e also Jaments the fact that the
red tape involved in getting a WERS permit has
kept thousands of hams from participating in
really worthwhile emergency communications, such
as a receut Ohio River Hood. We took no part even
though many communities and even cities were
isolated.

. . . Down in old Kentucky there is a large Signal
Clorps operation for the express purpose of traiuing
pre-service civilians and replacements. Clinton B.
DeSoto, WICBD, in another of his profusely-
illustrated articles tells how the place operates. At
the time of publication, the future of this school is
somewhat uncertain, even though its value is
unquestioned.

. . . The Russian telegraphic alphabet is described
by Louisa B. Dresser, Editorial Assistunt. This
looks a little tongh, but is no match for Arabic!
Maybe some hams will want to use this dope when
talking to fellow hamns in the U.S.S.R.?

. .. W. J. Mertz, VE4UN, tells how to make a
really useful and inexpensive bridge out of old parts
from the junk box. With it, resistance, capacity and
inductance can be measured with good euvugh pre-
cision for most ham applications. It is a bridge
circuit and looks like a real good deal.

. . . This time it is vectors, in (George Grammer’s
continuing series on elementary mathematics. He
tells what they are, how we use them and malke
them behave. Just a little trigonometry is required.
If you really want to understand a.c. circuits, you
must have a go at these highly useful concepts.

. . . Better read Clint DeSoto’s Chapter 2 of his
serial,' Who Killed the Signal.” This is not only
euntertaining but intentjonally instructive. The
“actors’’ are radio parts.

. An exciting letter from Don Leahy, W8TKY,

describes an action-packed trip to Russia. He was
an RM1 on an armed merchant ship. They got
through and he has returned to Brooklyn. A
real rough deal in all respects. Don was subsequently
cited and promoted for his part.
« . . McMurdo Silver, sort of anticipating s.s.b.
techuiques of today, has a tine article on * Unscram-
bling Secret Speech Transmission.” This is a speech
inverter, wherein low frequencies come out as high
ones and wice wersa. The cireuit is only useful for
simple inversions. - 14ANA
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Stolen Equipment

On the night of January 16, someone broke into
the office at the Forrest Hill Church of the Nazarene
in Peoria, Illinois and stole a new WRL Duo-
Bander 84 along with associated equipment. The
thief left the office in a shambles. In his haste to
make his departure he overlooked the instruction
manual for the equipment. Just in case the thief
reads this notice, I would invite him to return to my
office any morning and 1 will gladly give him the
instruction manual . . . and a free sermon on the
comwmandment, "*‘Thou shalt not steal.” Harry
(iruel, WOAHQ/WOJVA, pastor.

— e e

Ray Naughton, VK3ATN (center) is shown receiving the
ARRL Technical Merit Award for his moonbounce efforts.

The Post Office Department promises faster mail  Making the presentation is E. J. Wilkinson, Assistant
service with the new Zip codes. Use yours when you  Director, General Radio PMG, while Max Hull, VK3ZS,
write League Headquarters. Use ours, 06111, Wireless Institute of Australia president, looks on.

Going, GOING, GONE! Just a pair of weekends left in the big bash, the ARRL International DX Competition. Phone is
slated for March 2-3 and the c.w. windup March 16~17. Full rules appeared in December 1967 QST (p. 60). Plaque
winners for the 1967 affair include (on the left) PY2BGL pointing to a nifty addition to his collection for leading South
American cw. entry and, (on the right) HI8BXAL (dark suit) shown receiving one of his two trophies for leading
phone and c.w. single operator in North America. The OM making this presentation is none other than contest pro W3GRF,
president of Potomac Valley Radio Club at the time Fred won both sessions. PVRC is ""home club'' for HISXAL. Figures!

GHRIGCRIGTIIGCTRICRIGCHRICIRIGCHRIGCRI GRI GCRI G R G RI G TRI G RI TRI GRI GRI G RI R G RD R G R R RO RO G RI G RO NI R

From the Museum of

}\malteur JRadl]iO Radio transmitter made and used by

o Robert Anderson, WOMWC, during the
. Ohio River flood of 1937 to obtain
food and supplies for the 1500 in-
habitants of marooned Shawneetown,
lllinois and to accomplish their eventual
flight to safety. The unit was trans-
ported at the height of a blizzard, in
a small open boat over great areas of
water running at flood force, and set
up in a raging storm at 12° above zero
to establish the first direct communica-
tion with relief agencies. For his meri-
torious performance, WOMWC was
presented the 1938 Paley Amateur
Radio Award.— W1 ANA
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CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

Rocky Marciano's recent vietory over Jack
Dempsey by computer has wide import. Gosh -~
no mayhem, no milling mobs. Just shove col-
lected data on reflexes, punching power, endur-
ance, recuperative index, agility, ete., and press
the read-out. No fuss, no bloodshed.

It causes us to wonder, with the din of ARRL’s
1968 DX Competition throbbing in our ears, if
we’re not doing this contest thing the old-fash-
ioned hard way. Are we establishing our DX
pecking order with too much turmoil now that
more orderly scientific procedures are at hand?

Who “wins” DX countests? More often than
not, the best operators with the best stations. 1f
not, then we fail to prove anything anyway and
might as well skip the whole thing. Okay: is
there a neater way to find the best ops with the
hest outfits? Apparently there is, or the Rock
couldn’t have clobbered the Manassa Mauler.

First we obtain certified data from contest
entrants. Equipmentwise much information is
casily obtainable from manufacturers and the
catalogs of distributors. Homebrewers, always a
uuisance, would have to submit notarized specs.
(Perhaps we had best leave homebuilders out of
it. What are they trying to prove?) Per-band
antenna gain, front-to-back ratios, power, QSY
rapidity, receiver selectivity/sensitivity and so
forth would be facts easily digested by Mr. Com-
puter.

Station location, another cinch. Just follow
SWBC station criteria of terrain evaluation.
You know, ground factors, horizon fall-off, etc.
Local noise interference would be another factor
subject to certification after tape studies. Propa-
gation conditions? Records on file at CRPL, ITU
and other sources should permit enough discrimi-
nation to match Massachusetts Ones against the
Clonnecticut species for longitudinal and lati-
tudinal variations over the selected period.

Operator capability aud condition? Well, this
is what the Marciano-Dempsey **fight’ demon-~
strates. No longer do we have to go through
the wringer to evaluate these things. No sweat,
no strain. Reflex action, code speed, speech and
fist clarity, timing, endurance — all binary meat
for the Big Box.

Yecks — how about XYLs or the lack thereof?
Handicap or multiplier? (Don't you dare!) The
little woman’s role in a contest man’s success
can be so crucial that no computer could afford
to disregard it. As HCITH testifies, ‘“Rita
kept the kids quiet, fed me, told people 1 wasn't
home, let me yell throughout the night without
a bad word, still treated me as a human being,

60656

* 7862—]3 West Lawrence Ave., Chicago, lll.,

March 1968

and is the main reason I scored 2,670,000 points
in the 67 ARRL Test.”” Gee, guys with gals like
that should get dividers, not multipliers.

Ciuess we'd better hold off on this whole scheme
for now, at least until they come up with com-
puters courageous and capable enough to tackle
such a decisive complex variable. See you in the
Test pile-ups next year as usual — XYL per-
mitting,

What:

Less tourism and international expenditures may slow
our DX turnover, 'tis said, but there seems to be more than
vnough to go around. Since you've doubtless got your own
ARRL DX (ontent, st,a.lk list clutched tightly in hand
we'll rest up the “ How’'s' Bandwagon thm month in favor
of a smattering of vox DX populi. . . . “CEPPC, PZ1AH,
'I‘G(M A and 6W8CW brmg me close to 40 countries on
160, - u‘m XO. **One-sixty sure lively! Passed my
bera CWAIFHU.' “ Hope to see more QbT con-
quucnon artlclps. etc - for 160 meters -— WI1BB. .

‘ Any oue mte.rested in correspondence in French might trv
Y -WDQM. . . . "“A number of new ham
4rrnalA in t,he l\\\ulalmn region,” -~ KX6BU. . “Sure
wish 10 meters would stay with us longer.” -— CX4DT.

““Much fun working maritime mobile aboard 90-ft.
harkcnunn The Prtde en routc the Bahamas this winter.” —-
X *7ZF1ES makes it 58 for my AF-67 and
PMR-6."" -~ H'Aﬁ[’IF ‘“Been working at WFIN /-
AM/FM when not bLitting 40 at home.” — ITASPVAN.

BUT, JEEVESIT'S
SUPPOSED TO TELL us
WHEN AND WHERE TO FIND
OUR MISSING MULTIPLIERS

—- Reprinted from March 1964 QST

. Lots of countnes aud WAC —all I need is some
()bLs Ve IWNORVER, . . Iv 2C’s serial number ia
0003, — 1" N@I\}R ..."Passed my Generall” ~
H'NIHHO. . .. "Me, too. Now for a new 3-element
heam."” — TN “KL7FDG, 10 c.w., was my
SUth state . “The 5V4 zang plans a
lot of 21-Me. -— K9CSM. “Ten is
heautiful.” - 1) AJGGV "“9G1KG

V.. was my

Lest in u long time.' -~ WoLCG. L' " Need MEBYT,
for my zalsrollcrnon ----- - W2QHH. . .. *DXperimenting
with attic antennas.” — W A9BKD. . . .

\ ‘‘Haven't chased
DX much for years Lut still interested.” — W4BU. . . .
“I1YJ's recent U.S,A. visit war a classic example of inter-
national good will and understanding made possible by
ham radio,” - IW8TXT. . " Need Del., Utah, KL7 and
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PYINO and YVIDP are avid c.w. DX diggers with potent signals from the south. In last year's ARRL DX Contest Luis ran
a respectable fourth in fierce Argentine competition. Gregorio, signing YV1DP /5, needed just one week end to win for
Venezvela with 1470 code contacts. (Photos via W1YYM)

KHG for WAS" — IWNIHVL. . .. “Wish DX statjons
would tune lugln.r into the 2i-Me. Novice range.” -
J . “DX conditions substantially improved.
.. “Scores of JAs and UA@s on 15" -
.. "\IlghLI\, Openings to Liurope on crowded
- WB2ZNZ. “Africa blasts in on 15 c.w.
around 2000 (vl\IT i WB4LEFE. . "Oh, to be an
I'P8! The ‘ Atlantic wall'is almust too much.” - W3QGZ.
. .. “Been a reader of QST for thirty years.” - YN0,
* Hams interested in u.f. o phenomena are invited to
contact WRBGRPL." -~ W ASTHB. . “Finally worked
lxllhl.l after rnadmg and hearing about him for twenty
years.'” —— [0 “A card from one of my two
KH6s \\1]1 give me WAS." -~ I"A3DIMH, “ \ftpr ZS
yvears of hamming the DX bu;z caught up \nLh me.’

WoDAK. " \\ vnt, all the way through school with oid
friend SN2AAX.” = T4/ UK. . “KL2AG graduated
from Dartmouth a ,\,ear ahead of me.” — IV’ 4N

“This month's North Jersey DX Association DX Round- up
ut Way: ne, N. J.. follows the IEEE convention by one day.’

- IF2PXER. . ‘“Who are vou hnimp: trom under that
eye shade?? *5 (17 B4LHIP, “Seems a shame that so
many youngsters \1'48. t uzht nut with store-hought bhlack
boxes ~ there da.vs W2LYH. ... ““ne\hundred-pcr
eent ¢.w. out here.' - GARL, ce-KATDR. . “Ready
to start topping off m\, new 60-ft. crank-up.” - I( OPAN.

L auzht 1\\’ﬂTUT/mm off the Ivory (out, on 1A

e - A . ““ Put t.lmz the hnnhma muchnq
on my SB- lOl for 15 and 20.” — II"A&8U/BY ‘ Long
4 reader, finally a Lunerbuzor ~— W ?L’A’U. ... *School

is QRMing my DX." - WA9MQI. . “If more DX
tries 10 and 15 1'll hlt, ’00 by Rprmx — VIICDP/WO.
. . “Finally recovering from the ixulxdavs overload on my
Post.  Oiffice job." — W3HNK “Send  ad lmnndl
pustage to vour bureau t.o brmg vour on-file x.a.s.e. in line
with new rates.' —— 1" A8 ‘"I'railer travel lets me
fire up my SR-160 fmm rarc states now and then. They
really go for Montana.” -— WGCTS. . “Busy on 10, 15
and 20 with my uew TR-4.” - I NQ. ... " s,ught,
JAPBCO and U! \0hQ long path on 7003 ke. at 2200 GMT,
December 29th." — [T4KFC. * Very busy lately but
I always try to st,eai some time for rure DX." -— KP4RT.

. “Note that our, club station, DL4RNM, now has its
o\\n mailing address.” - - DL4IS, L Pmta;zc on one or

two ham magazines, if sent as pnnt,ed matter, costs no
more than a munie of packs of cxgarcum lus help our
overseas triends,” -~ KOBVF, . ““No 7i-meter work
allowed in VR3-land.” -~ INZ Y ** Let’s have more
stuff in your 75- and 80-meter sections." ON4U.
“Ten days on 10 got me 110 DX stations with a low d_lpOl(‘
IWALICYT. “Thanks to KS5LMJ/6, W6s ABX
\Nlr\ AOM BE FSC LAB PWG VIO, WB6NNU, W7110,
K7IN., W.AS! \/B W9. \b() and WAIGIV for generous
tratlic asgistance.'” — KG6IC. ** Heen hcre in Uganda
as a Iru*brat.od a.w.l. ior more than a vear." — IWJOP,
ITARIG hax a handv filing wvstem for QSL, data
mcludmg first names, QSO dates, etc.”” - W3BT. s
“QOur MARTS QS1. Bureau is extremely :thcu.nt »»»»»
AM2DQ, . "\ borrowed Valiant and new 14-AVQ
hring me back to serious DXing.” - K2BMT. L Po\\o.r
company still puts in un 89 TI! signal at my place.” -
IWW8YGR. * Awaiting M113'r (SL for QSO on 28,665
Ke. at 1500 GMT.” — WOV, \G “The XYL here
works good DX as WNAIF.” — iF4YOR.

Space permitting, next month we'll check band activity
with the aid of (20 c.w.) W3 1AYK 3HNK 4YOK 7POU
SIBX 9L.CG 9LNQ, Ks 2BMI ITWJ 60ZL, WAs ICYT
(DJG 1FHU 1TUL 2PZD 3HRV BI\ICQ SPYN 9TIHB,
WB2SSK, I[1ER; (20 phoner Ws 2DY 2VOZ 3{INK
4YOK uQ‘v/ 8Y R, Ks +HIQD 1TWJ 9UCR, WAs 1DJG
RIDT 7AUW SM(_‘Q 8WSI 9THB, WBs ?RJJ 4EWTU.
KP4DBJ: (15 c.w.) Ws 4YOK 7POU 9LNQ, WAs ICYT

{DJG 1FHU S8PVN, WB2SSK, WNLIIF, I1ER; (15
phonc) Wa 2DY LJVN 9L NQ, KITWJ, WAs iDJG
SPIF 7AUW,; (10 e.w.) Ws 4YOK SQGZ WAs 1CYT

1DIG 5PIF SM("Q (10 phonc) Ws 4YOK 5QGZ 8YGR
9LNQ, KITWJ, Wals (YT DIG, KH6BZF, KG6IC;
{40 c.w.) Ws 1IYOK 8YG 3R, WAs "ICYT lDJG lFIIU
AMBC SMCQ 8PVN, WNHLIIF; (40 phone) W8YGR; (80
c.ow.) Ws 1ISWX 41YOK, WAs ICYT 1FHU 8MCQ; (160
c¢.w.) WIBB and WAILFHU, plus correspondents to tile,
Did vou catch that fantastic 40-meter opening as the old
vear ended? A good tip-off was the roaring signal of Radio
Peking., Lonz-path Asians were unbelievably solid. What
next? Who knows? (!lamp your phones on aud keep tunin’,
tunin',

G4CP gives his beam a visual check before hitting the north Atlantic path. That towering QSL stazk behind Ron, an
outbound shipment, resulted from last year's ARRL Test. G2DC, right, is a multiband c.w. DX connoisseur of wide renown
who also enjoys our annual event. {Photos via W1YYM)




JA4DBQ operates aboard tanker Idemitsu Maru, one
of the two largest ships in the world. Another ham,
JATXUM, is the vessel's third op. WA1CZH, an electronics
specialist who provides these photos, writes, ""Her physical
dimensions {1122 feet in length, a beam of 163 feet)
give but a faint hint of the overwhelming impression of
immensity feit by a visitor. Every month she carries 210,000
tons of crude oil from Kuwait to a refinery at Tokuyama,
Japan.” Idemitsu signs JHBD on ship bands. Neat shack!

Where:

A FRICA — 5Z4DW cautions, ‘“‘After January 1, 1963,
Py there ir no guarantee that QSLs sent to the luast
Africa burcau will reach e, Therefore cards intended
for my station should be xent via RSGB or to my address
fin the catalog to follow|.” Jock reminds us to remind all
DXers that, while ARRL and many sister soeieties uccept
and relay QSLs for memnbers and nonmembers alike,
sutne overseas bureaus operate on 4 members-only basis.
No don t count on your QSL via the XY bureau reaching
NY2AA unless XY2AA recommends the routing during
QS0. 524D W continues, ‘[ regret that this will be some
inconvenience to operators who have already dispatched
curds via bureau gince that date but 1 shall be pleased to
reply ou receipt of QSLs via RSGB or my home address.”
WAJOP writes from Uganda to W2CIHT, “We
have hundreds of cards in the bureau for 5X5SR but ['m
$oIry to suy he was not legal. He was never heard at this
end, never claimed QSLs and aLLendcd no meetings of the
Kampala Radio Club.” WOVNG’s QSL manager-

ship for ZDS8RK cummcncod lanuary 16, 1968 ...
VERON’s D Xprexs indicates that VE3IG may be of assint
ance in confirming contucts with operator Bill of 9F30SA
— .~ Q5Ls for 9Q5PA QS0s in 1963-'66 may be secured

Lhrough K5LZT, s.a.c. (sclf-addressed envelopes) plus
iRC ([uurnatwnnl Reply Coupon) required ._._. -
“S.as.e. (self-addressed stamped envelopes) or replies go

via burcaus,” is KIBNFE's re u*onahl:- wtxpu[at:on concerning
his QSL labors iu ZEICY's behalf. *“Bob states that Call-
hooks are hard to cowme by in Rhodesia, so I'll be glad to
relay any unneeded recent past issues forwarded to me.’
....... WAIDJG linds that 7X2VJ really goes for U.S.
mint comtnemoratives — QSL pronto . _ . _. . Good idea
to c¢learly cheek off or underline the address you intend to
extract tfrom your Callbook, OM. \WWFLCF keeps receiving
WIWNV/DX mail meant for Ky TCF DX News-
Sheet finds Marion islander ZS2M1 lately specifying QSLs
via Z52PX.
SIA — VU2DIA bombed K60ZL in January with a
batch of QSLs bound for W/Ks. If yours is due, drop
Ron an s.a.s.c. to 1029 (ieary St., San [rancisco, Callf
94109 . ~ W7PHO adviscs mqum\rn he has no BV-ty pe
QSL auangum nes . _ . _. ‘‘Logs not received since last
July,” laments W H.!bbh “s0 [ will no longer be able to
handle QSLs for +X-1C. . Unanswerable cards reccived hav e
been mailed to $X1CJ. Pm‘h&ps he will reply via burcaus,”
oo = UM2DQ, via W2AEP, urges W/K/VE/VOs to
make sure they keep s.2.5.¢. on fxlo with their local ARRL
QSL Bureau branches . — . _. x-X72AD. now in Thai-
land at the address in the listings Lo follow, welcomes mail
from old on-the-air friends. Oung would rather you owitted
radio terminology and call signs from the cover.

( CEANIA — “All stations QSOd will reecive cards,”
J guarantces KP6AP (KG6CAA) concerning his l,me
Islands visit. T'ry the address in January's ‘‘How's

“[ am no longer QSL manager for KG6SL,”
notmns WiFRO excepting QSOs made January 15 throuzh
June 6, 1967, for which he does hold logs. **Been trying since
July to get just & xign from him that he's still lnu\rc:stcd in
having his QSOs conjirmed. No response. "
K&WXYV, based on Iwo, itcrater his intention to contirm
every KG6IC QSO direct on receipt of s.a.8.¢.

'EUROPE —- The present DLAEFS has held that call since
September 1, 1967, but atill reecives QSL requests
for earlier contacts. Q8Os with Bernie may be eoniirmed
via the address in the catalog to fullow. **1 QSL 100 per
cent.'’ « o~ W5QGZ still awaits cards from ma.nv of
the \\’/hs ‘he Q\( )d and QSLd as DL4LA . — BN
expeets overdue logs from QSL client OKISEO \\'L\Oxsu ham
radio activity was temporarily shelved by family illness.
Patience, please . _ . . DX News-Sheet suggests possible
[celand QSL routes to TF2s WKII (via WASIPK), W KM
(SM7DQC), WKs (WB2DXL) and WKT (h&HLU\ also
LhatIlAL}\ Box 33, Fiesole, Italy, may be of assistance in
confirming 3420 IC QSOs nade between December 25,
1967, and January 5, this year.
bOUTH AMERICA — Rare viewpoint from the DX end
courtesy 2&Me. fau CXADT: I do not grudge a QSL
direct to anybody who really needs it quick since I have
no financial worries to that effect. On the contrary, I am
v Ory pleased to know that Urnguay QBLs are suught after
by U.S. hams and 1 feel honored when 1 am asked for one.
T'm only sorry that sometimes with pile-ups 1 have to dis-
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pense with rag-chewing, however much I would like it, to
work the fellows one by one real quick. It is nice to hear
some of them ask me for my card with cagerness; that i
my greatest reward.” “As of this January I'm
QSI[, manager for PZI1C F informs W 3TINK, specifying
IRCs from foreign applicants.

] EREABOUTS —- “Ought to be some sort of award for
L QSLers of the MonLh " feels K6ARE, so the least we
can do is award them mention in vour ST DX pages. Like
this: CEGAE, ('P5A4, CR6DA, DLS0U, EA9AZ, EL2AC,
FW8RC, G3FBU, G B'D\ GC3LET, (;M‘il\‘\ MASDA
I1ZQ. RS L F, f\)\hs BQ DB, hZuGN’ OQA+4PF, OH2s
BLM BR/mm, TGBAA, VKbI? VPs 2MO SIE, V(8s C'C
CCR, \\GHC‘( ZDs 3G 7DI, ZEICX, &SOL 7X2VJ,
G IRG uud_‘aY—H)b a3 well as QSL tenders Wa Y WX
7VRO, Ks HEENX QKLR and WASRWU, all nominated for
such distinction in ‘' How's rnrrmpon«loncc from Ws 18WX
SYGR ODAK, K6ARE, WAs ICYT (DJG 2HIU 5PIF
7AUW KPVN ORLF and listener P. Kilroy. Anyone we
missed? . . . _ Halp! These italicized brethren seek elews
toward coaxing ()\Im from holdouts mentioned: IW5LXG,
EISAK, hﬁQI‘II/I\Hﬂ KP6AZ, KS6RT, OHBAA, OX3JV,
VP28Y, HOSBW, SRIG, 9H1AG, 9M2PO; IF6KNH
hV@\\B W 288G of 50 nnmzc K ’b’ll[ YI”-\C
KsARE, CE9AL, HMODC; WAICYT, EM}AI\I FL8RA,
TI2WD, XE2A4; W A1DJG, FL8RA, PXIAN ’(‘-6 SRSB\
"W 1‘”41Ul 'UC SM5KB, TG4VII and  YNI1AA
...... Wis 'RO JVN, Wis 2CNA 7AUW and #NBZ
offer to serve as QS1 aidea to overseas tvpes in need of such
agsistance . _ . _ . WASPII drelares, “ZF1ES, reachable
via RSGB, QSLs 100 per cent via bureaus.”

KA2JP talked up a 728-QSO storm in the ‘67 ARRL Test,
finishing as second-high KA, fifth for Japan. (Photo
via WIYYM)
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VKés MK and RU, Western Australia big DX guns of long standing, were most hospitable to VK2ADY during Don's
stopover there iate last year. (Photos via WOWNV)

W8GIU’s move to Texas complicated his QSL—mana.gena.l
efforts. “T'll be out from under and caught up shortly,”
he vows ._._._ Bye-bye VP6, hcllo RP6! WSIBX,
WB2UKP and DX News-Sheet corrclate new Barbados
calls with the old style us follows: 8PAAY-VP6GC, 8P6AZ-
VP6AO, S8P6BH-VP6KL ®P6BU-VP6PJ and 8P6CC-
VP6WR, respective QS routes unchanged
W9SZR (ex-Hl&XAL) advises, ‘‘As a cooperative measure
with the Union Dominicana de Radioficionados, K3EST n
xwrvmz as QSL manager for HIs 7JMP 8RVD and 8TEP
K9GZK likewise for HI8s BST CNJ and IBC, all aft,or
Junuary 1, 1968. Sas e. will get dircet reply, "otherwise
answer via bureau.” ...._. ~ “I've heen QSL manager for
VP7NA for a number of vca.rs and expect Lhe n\lahonshlp
to continue for some time to come,’ remarks K9GZK, no
longer answerable for VP7NP pastcboardu WABKXJ,
after a pleasant Bahamas visit, adds, ‘**Anvone who worked
VPINA or WABKXJ/mm from December Zt through
December 31, 1967, should QSL to my home address with
s.n.s.e. Harold prct‘urrcd me to take charge of QSLing for
QS0s made while I was at the key.” . _ Time to re-
state that we normally have no space allocation to duplicate
data already available in the Callbook, nor can we usually
repeat a given listing more often than every six months or
s0, and then only when cvidence is to hand that the in-
formation remains valid. Also note that for direet reply,
unless specifically waived, self-addressed stamped envelopes
(self-addressed envelopes with International Reply Coupons
when appropriate) should be included in mailings to QSL
managers herein designated. Shucks, this is good practice
when secking postal response from anyone. Now perhaps
une or more of these will hit the spot, but keep in mind that
each item is neither complete, accurate nor “official” . . .

CE6EZ, via KgSQX

ex-CM2SW-CO2SW (to KP4CRT)

CIO8MN, A. Soto, ’.0. Box 102, Bayamo, Cuba

CR6KT, P.O. Box 289, Luanda, Angola

DL4FS, Bernie Welch, CMR Box 4188, APO, New York,
N. Y., 09057 (sce precedmz text)

DI_I,\}}R&M' OC(l)ul; Station, CMR Box 2474, APO, New York,

EP)DW SFC D. Willett, US Astra(‘omr‘ac, Tchran, Box
1500, APO New York, N. Y., 0920

FR7s ZO/g ZQ/Q. P.0. Box 4, St (]othllde Reunion I=s.

HIs 7JMP 8RVD STEP (via l\'SEST sce pxccedmg text)

HI8s BST CNJ IBC (via K9GZK: sce preceding text)

HSIAF, 49 Soi Atavimol, Rajprarop Rd., Bangkok,
Thailand

YV5CEY raps out some c.w. from Caracas with the obvious
approval of his dad, YV5BWP. (Photo via W3HNK)
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I8 4RUI 6FRU (via I1Z1Z)

KOILI/KG6, O. Johnson, P.O. Box 1048, APO, San I'ran-
cisco, (_,ahf 96634

KH6BJ /6, R. Dreher, ¢, Granger Associates, P.O. Box
11273, Palo Alto, Calif., 94306

KH6EDY, USCG Loran Stn., USNS Box 36, FPO, San
1"m.nr‘wvo Calif., 96614

MP4MBC, Amateur Radio Club, RAT Masirah Is., BFPO
69, Kngland

()M)ENP. Nestor, Base Naval del Pery, Callao, Peru

ON4UN, J. Devoldere, Box 41, Ghent 1, Belgium

PK1SH, Box 2127, l)ja.kart,a. lndonPSxa

PKSYAK. Haruman 28, Bandocng_, Indonesia

PK8YFE, Poen, T;xpagann 136, Bandoeng, Indonesia

PKSYZZ. Lx\mong St., 25-A, Bandocng, Indonesia

PY7AUT, C.P. 975, I ort,alwa Coara, Brazil

PZ1BX, P.O. Box .300'3 Paramaribo, Surinam

PZICF (\m W3HNK; sce preceding text)

SVOWU, P.O. Box 66, Rhodes, via Greeece

TJ1AO, Box 49, Yaounde, Cameraon

UASNL(I),S % ll{gna.tov. GPO Poste Restante, Novocherkassk
)

UP20V, Boc 310, Kaunas, Lithuanian S.8.R., USSR

VEglCDPﬂlVO J_) (‘lcmcnta, 400 Summit Dr., ‘RR 1 , E.

ton 6202
VI;S%)I{V/IV& A, Mcntes 536 Walker Dr., Mountain View,
u 91040

VK4HG, J. Hamilton, 37 Byfield St., Rescrvoir, Victoria,
3073, Australia

VP7s NA NP (sce preceding text)

WA2CWG/,/0A6, Yvonne oe PO Box 35, Ilo, Peru

WB(»IIXO/KI{() (to KH6GG

XE1GJR, P.O. Box 154, I‘ehuac&n Puebla, Mexico

YN4JAB (via G. Bs.ker WS8GIU/5, 413 Maple Av., Dal-
Lart, Texas, 79022}

YV4s ID NO. 1. Tovar, P.O. Box 18, Maracay, Venezuela

‘YV5s CIZ/1 CKR/1, Aptdo. 41, Va.lera, Vcnczucla

ZEICY, Box 738, Gwelo, Rhodesia {(QSL via K9BNT)

5U7AN, B.P. ’01 Niamey, Niger

5Z4DW, G. P:-rrett P.O. Box 834, Nakuru, Kenya (see
text)

7Q7AM, Box 215, Kilgngwem, Malawi

7X2VJ, T, Vumolles, Box 165, Oran, Algeria

8P6s AY AZ BH BU CC (sce procodmg text)

9J2LN, J. Lehman (W4POTL,), Box 18, Chisamba, Zambia,

‘)NlBUZ. Box 176, Kathmandu, Ncpal

905GG, Box 377, Mbunma.w, R.C.

9Q5PT, P.O. Box 3162, Kinshasa, R.C.

OVLNV, R. Heslop, 34 Poulden (Ct., Jalan Kayu, Singapore

28

9X5AA, B.P, 28, Kigali, Rwanda

CE3UF/# (to CESUF)
CEOXE (to XE2NZ
CROIK (via h'SZVM)
EAOCM (to HBICM)
EAOFP (to HBYFP)
EAOTU (to HB9TTN
GB3RAG (to G3VJU)
JX2AD (to LA2AD)
KG6SL (see text)

VQ8CDC (via VQSAD)
VQIL (via VQITC
XWS8CAL (via VEG6AO)
ex-XZ2AD (see text)
YV5AGD (via W5PWG)
ZC4RB (via U3VIR)
ZDS8RK (via W9VNG)
4X4CJ (sce text)
9Q5CD (to W8UTQ)
VOQB8CB/a (via KATCF) ex-90Q5PA (to K5LZT)
VQ8CBN (via K#TCF) 9Q5SE (via W4RNC)

Our QTH contnbutors for this run are Ws 1IKE 1SWX
1IWPO 1YYM 2DY 4KFC SIBX 8YGR 9DOR 9LN
9SZR 9VNG, Ks ZBMI 4TWJ QGZK WAs IDJG ITH
@PZD 5PIF 9RLF, WB2s SSK UKP, G8AUU, KH6BZT,
J. Morris, Columbus Amateur Radio Association CAK.A-
scope (\VBZCQ) DARC's DX-MB (DL3RK), DX Newa-
Sheet (G. Watts, 62 Belmore Rd., Norwich, ‘Nor. 72. T,
‘Kngland), Floride DX Club DY Report (W 4{BRB), Inter-
national Short Wave League Monitor (A. Miller, 62 War-
ward Ln., Sellv Oak, Birmingham 20, England), Japan DX
Radio lub Bulletin (J&l M), Long Isla.nd DX Assyciution
£X Bulletin (W2GKZ), Newark News Ra.dlo Club Bulletin
(L. Waite, 39 Hannum St., Ballston Spa, N. Y.), North
kastern D'X Association DX Bulletin (IKK1IMP), Northern
Culifornia DX Club DXer (Box t08, Menlo Pa.rk Calif.,
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4X4s YY UH and SO, left, center and right, are typical of

Israel's thriving DX community. Scholar 4X4SO hopes to

visit our country soon to study for his doctorate. (Photos
via K3MNJ, Ws 3HNK and 2IWP)

91025; attn. K6CQF), Ontario )X Association Long Skip
(VE3DLC), Southern Culifornia DX Club Bulletin
(W -\GGLD) Utah DX Associution Bulletin (W7LEB) and,
last but ha.rdlv least, VERON's famous /) Xpress (PAfs FX
LOU TO VDV WWP). Great diggin’, lads!

Whence:

'F‘UROPE — Mark that shack calendar, OB. From 1200
—4 GMT April 27th to 1800 the 28th you can choose phone
or c.w. weapons for battle in the 1968 £>ACC Contest spon-
sored by Holland’'s VERON society wherein non-Nether-
landers will work as many PA/PE/PI persons as possible,
once vach per band, 1.8 through 30 Me., using the customary
RS- or RSTO001, RSTO002, cte., serial swap. You earn three
points per two-way vxchange, ‘total points to be multiplied
by the number of Dutch band-provinces contacted, for
nual score (province abbreviations to be used: DR FR GD
(R LB NB NH OV UT ZII and ZL). Kach log, postmarked
oun or before June 15, 1468, should be sent to P, v.d. Berg,
PAYVB, VERON (_,ont,cst, Mgr., Keizerstraat 54, Gouda,
The Netherlands, accompanied bv a signed statement that
the participant has observed the contest rules as well as
rexulations for amatenr radio in his country, to be cligible
for possible certitications of performance, At the same time
you might request specifications on VERON's various
worthy DX diplomas. In last vear's PACC affair K2KBI,
Ws 2ZV 9LKI 9JQD 4KMS +DMT and 4JUK finished
in that sequence for our side, with VO1AW, VEIAE and
3C2IL running 1-2-3 up Canada way. The Lutch big ten,
in order: PAfgs BRM LOU GMU SOL AAJ VRZ VB HES
GRF and FAK. Country leaders include CR7IZ, CT10I,
DLARMM, FoDW, FOVN/FC, G2LB, GD3AIM, GM2HCZ,
HIA5KFZ, HBa A, HPIAC JA3ECE, Li7TI{ OE1LM,
OHTAA, OKI1AT G, ON5KD, OY4M, 071 W, bMSBN}\
SPSHR, UA- H\h(, UA.: ’I\BD UTA9L 1\1 U BsHb
UC2KAG., UD6BW, UHSBO, UISAI, UP2KNP, UQQFJ,
UR2LO, VKZ2AVE, YO3DD, YUIEXY and +XiINY
tiast Germany, West Germany, Hungary, bzcchoalovakla.,
Poland, Russia and the Ukraine each surpassed the number
of Yank entries. C'mon! . _. _. B3RAG, due to termin-
ate operations about now, was ¢ a multiband DX splash by
University of Salford Electronics Socicty, G8AUU secre-
tary . —. — .- ON+UN, GW3AX, LASKG and DL5SXU are
the nucleus of a phono DX net. on 3795 ke. at 2100 (:MT
cach Monday and Thursday. **During our sessions DX in-
formation is exchanged by members and a DX bulletin will
he hroadcast by the net director,” says ON4UN. “All in-
terested hams are invited to check in.” Okay, but somebody
had better tune up-band . . _ . _ *I'm new on the bands,”
admits OY40V to s.w.l. J. P. Morris of Cleveland. “Mv
daily QRV hours are {800 GMT on 3750-3800-ke. sideband.
On week endg I also work 11,250-11 -150 21,300-21,375 or
28,500-29,000 ke. at 1000- 1(')00 (JI\I ..... - (_,umullt.
with NRRL-Larvik, P.0. Box 59, Larvik, Norway, for
data on Norwegian "Award 1968, a certification based on
'68 QSOs with certain LA collca.zucs . v—.— K9BNF
reminds us that unnceded ba,ck issues of U.S. electronies
literature are hungered for in ({zechoslovakia and other 1)X
regions. A current subscription to (287 in the name of a DX
friend i8 & prized booun, indeed . _._. _ DLAFS looks for
Stateside buddies on 10 phone with a 60-ft.-high vertical,
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1300-1700 GMT ._._..— UV'SB(‘/I\I lfor Mirny) puts
Antarctica on 20 c.w. around 1700 GMT . _. _. —~ Rockall
island, a desolate crag off the Outer Hebndea is rcportcd
under RAT and RSGB D Xpeditionary surveillance.

SIA — Alas! K60ZI, hears that Mr. Andaman Islands,
VU2DIA, heads for the mainland thir month or next.
The line forms near 14 ,060 ke. around 0100 GMT . . _.
From YyM2DQ via W2 AEP: “Why no 9M2DQ signals to the
States these days? I left my two towers und beams at
Baling estate which was sold in March, then spent four
months at a temporary location before going to Kngland
on leave, Since [ecember 1've been at Kedah with only
my T'R-1 and trap dipole. Not xure I'll remain here.”
..... W3BT visited JA3IG's 200-ft.-high shack at
Osaka recently. ““You should see his collection of JT cards!
He finds VP2 the hardest area to work from thcre Watch
for him on 21,050 ke. almost daily at zero GMT.” .
{TA9OH's friend UA9PD recounts his ham career in lines to
WI1YYM translated by WIARR of Hg. After apprentice-
ship on u.h.f. from 1956 to '60 Vladimir hit the b.f. DX trail
from club station UA9KOG. Since 1461 [TA9PD has served
uy Novosnblrsk Radio Club’s QSL bureau manager. Viad
delights in 14-Mec. contest work with his UA1FFA-designed
100-watt transceiver and rotary beawm, ulso trying 21 Me.
occasnona.llv «—._._ Eastern oddments via tbc clubs press:
AP2AD wants to. try Kast Pakistan again, meanw hile
rnprcsr\nmng the West with AP2s KS and SG on 20 voice.
OD5BZ still points toward Qatar. . . . HZ3TYQ
of ArAmCo may be available for more rare DXcursions out
his way.
FRICA — Uganda commentary courtesy Kampala-
based WOJOP via W2CHT: “*At present the only active
hcz.nsed stations are 5X5s S and JK, the former in Jinja,
the latter in Kampala. I'm with the hlmbassy and previously
signed BV1USA, KR6EU and DL4OP. Due to an emer-
gency situation, rocputlv extended another six months, [ am
unable to become licensed. Qur local radio club has two
members with G calls (one is 5Z+4LE) who also cannot obtain
Uganda licenses. Kampala Radio Club, 5X5JK, meets
Tuesdays at 1700 GGMT and usually operates s.8.b. on
21,350 ke."” _ G3BID, back in the Gambia as ZD3F,
hopcs to visit senezal as usBID/ 6W8 ceme Africa
addenda courtesy X club newshawks: Red Cross reps
EAgs FP and TU (HB9s FP and TU) followed EASCM
(HBO( M) with January radiations from kernando Poo.
VQRCDC of Chagos haunts 11,020-14,010-ke. c.w. at
1200-1500 GMIT. FR7s /OégAa.nd 7Q/z aronse 20

meter Glorieuses mLcrect,. P18 N adds a fresh Niger
note to 15 aud 20 voice. . . . 3V8BZ's closcdown detuncs
Tunisia. . . . CN8s FF and FS switched Stateside with

IV to follow this month. ZDA8J is due for QRT after

turning out more than his share of Ascension wallpaper.

... CT3AV is devising s.8.b. wear but the Azores remain

straight-a.m. territory. . . . Ex-TL8SW-3V8C'A (WRIITQ)

greets friends on 21-Me. c. w. at 1300 GMT as 9Q5CD.

( CEANIA —*‘We_recently _installed a new triband
beam,” writes KG6IC's K8WXYV from Iwo Jima, [

(Continued on page 152)

& )l@l’”‘j’

UWPFK, left, takes «
breather between 14-Mc.
openings while UA9PD
keeps an ear on the band.
Some of UAQKFG's sky-
wiring is in view. Yep, ham
radio's booming in Siberia,
(Photos via W 1s ARR
and YYM)
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CONDUCTED BY LOUISE RAMSEY MOREAU,* WB6BBO

That Unanswerable Question

[N early history there was the riddle of the
Sphinx that no one could answer. Pilate asked
“What is truth?” The smile of Mona Lisa is
still a mystery that men try to solve. Every YL
operator has, at some time, been asked ‘“What
erer made you get into thisz” And, like the old
riddles of the ancients, it isn’t easy to unswer,

Why de we find ourselves learning a new lan-
guage? Working over a machine that emits
litlle beeps of sound, and sweating to be uble to
{ranslate that sound easily and quickly? Why
do we feel we are no longer satisfied with the
on-off switch and the volume control of the radio,
but must learn the inner workings and the
underlying theory behind it? Ask any YL, ask
yourself, and there is a pat answer: I heard
amateurs talking and wanted to do it too; well,
I was recuperating from surgery and had to do
something to pass the time: it was in self defense
s0 I would know what the OM and our son were
talking about. These are some of the stock re-
plies. It is no more easy to put our reason into
words than it is for people to tell why they enjoy
mountain ¢limbing, collecting Spode *“Blue
Castle,” or rock hunting.

¢‘ertainly there is an interest that sparks it; if
there weren't none of us would have taken the
time und trouble to tind out how one went about
acquiring a license. The interest grew to curiosity,
or none of us would have waded through all that
dry theory that had once touched us brietly
in science classes in school, und then was con-
veniently forgotten once we had passed the
course. There was the challenge of the code that
a beginner once described as sounding like 2 lot
of crickets on a summer night, and the excite-
ment of finding out that it was just as intelligible
us any other language. So, that original interest
sparked curiosity, which in turn developed into
a desire for the thrill of talking to other people
who were not those familiar friends in the bridge
¢lub, or the second-cup-of-coffee chatl with the
next door neighbor, but broadening it so that the
familiar friends were spread over several states,
and that over the buck fence chat was with a
Y L half way around the world.

The interest and curiosity are only part of the
reason, perhaps the real answer to the question

*YL Editor @87, Please send all news noter to
\WB6BBO's home addresy; 1036 kast Boston St., Altadena,
Calif, 91001,
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WNOPTVM. "Becky" has worked and confirmed all 50

states since receiving her Novice license. She recently

passed General class and can be found on 80 and 15

meters. She shares the station with OM Marv, WN9TVJ,
and their daughter Kathy, WN9TVF,

lies in a statement made by the wife of an ama-
teur who said ¢ My husband would like me to gei
a license, but I just can’t be bothered.”

‘I'here is one time when we ask ourselves that
question. The night when, armed with our license
and the gear all warmed up and the CQ called,
we hear our own call coming back for the first
time! As we start to answer with a hand that
behaves like a jackhammer on the key, and in
that momeut of buck fever every bit of that
painfully learned code leaves us, we ask our-
selves ‘““What e¢rer made me want to get into
this?”

28th YL Anniversary Party

1967
Phone e, C'ombinedc.w.-phone
1. VEREZ] 14,656* 1. VE3BIT 5316* ). VE3EZI 18,206*
2, K6KCI 13,731* 2. VE3EZI 1,550* 2. VE3BIL 17,440*
VE3BII 13, 624‘ 3. VEBABV 2,337* 3. WASARJ 10,960
¢ UR(‘(IRAN 'AWARD  VE3EZI 18,206
PHONE SCORES
WBGORE/1 1,406% K4RNS 6,404*
W20WL 5,720 WA4YNX 4,725%
WA2GPT 5,616 \ W4ZDK 4,418
WR20QU 2,756% K4RHU 4,049%
W2EEO 308 W4EHN 2,850
W3TNP 8.247% WA4FEY 2,434%
WA3AZU 3,287* W4HWR 472
WA3SGMN 2,535 K5LUZ 5,229%
WA3AOJ 525% K5DAB 4,947
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K50PT 4,800 KYTNC 3,915
\WASJFZ 4,005 \WASIILW 2,565%
K6KCI 13,731* WABPPK 5,520%
K6DLL 7,215% waiuv 4,455
WA6AOE 6,885% WABPPY 3,284%
WA6UBU 5,175% K@#JFO 2,475%
K6VFE 3,040 VE3EZI 14,656*
K6QPG 420% VE3BII 13,624*
K7RAM 7,920 BCTNW 6,435
K7MRX 5,346 VE3GTI 5,618
W7RVM 12,350% 3C48T 1,855%*
K7UBC 8,319% KL7FQQ 6,750
K8RZI 11,576% KL7FJW 4,100%
\WASARJ 10,960%* KL7FNM 3,600
WASEKQ 7,906%
K8LHF 7.902* DX Phone
K8ITF 7,290% DJ2YL 7,990
K8VCB 6,325 PY250 7,636
W8WUT 6,160 TGILN 5,733
K8PXX 5.170% ZL2JO 4,769*
K8TVX 5,005% OF2TJ 4,001*
WASBENW 4,232 ZS60B 2,436
K8ONV 1,792 JALIYL 1,627%
KILUI 11,200%* 11PLH 1,125%
WAIFRS 6,691* OHA8M 1,078
K9QGR 4,565% VE3KS 581
KIILK 3,990% JHIGMZ 342
C.W.SCORES
K1QFD 1,462% OHS5RZ 344%
WB20QU 1,586% JAIYL 180*
WB2PYI 1,050 ZL2JO 169%
WA2GPT 240 OR2YL 160%
WA3AZU 504 LZ1EKAA 75%
WA3AOJ 270% G2YL 40%
K4RHU 1,121%* F28Q 40%
W4ZDK :1:52* JHIGMZ 7*
e o
%ISAIZSI;{ZOE ;’;i* DX Combined Scores
K7RAM 851 PY2S0 8,372
ar ZL2JO 4,938*
WA7BDD/7 RN0* )
WASEKQ 9 29Tk JAL1YL 1,807*
i VK3KS 1,406%
WAS8USU 1,705 JEIGMZ Aok
KEONY 1,617 549
K8PXX 1,417% Confirmation Logs
KS8ITF 1,332% K1EKO
WASENW 1,204 K2UXW
WABARJ 700* W3CDQ
WASKMT 285 WB4GI8
WA9HLW 1,666% W4TVT
WAPPPK 1,365% WB4COP
VE3BII 3,816% W6PJU
VESEZI 3,550% WAGEVU
VE6ABV 2,337* W7NJS
$CAATH 1,485% WASCXF
VE5DZ 607* K8MQB
VESANK 600% KYWZN
KL7FNM 570 VE3GTI
VE7ADR
DX cw. KL7BBL
VK3KS 825% KH6TI
Y280 736 * Low Power multiplier,
C.L.A R A

The Canadian Ladies Amateur Radio Association,
the ventennial project of the Ontario Trilliums, has
been officially formed. The members of the executive
committee who will guide this newest of YL organiza-
tions, are:

President, Chris Weeks, VE1IAKO

Vice president, Donez Booth, VE6ATH

Receiving treasurer, Marion Inkman, VE7BQV

Disbursing treasurer, Sally Ranti, VE2KO

Publicity., Bubbles Timlick, VE43T

Fditor, Thelma Woodhouse, VE3CLT

Sunshine chairman, Vera Hines, VESHIT

Sponsored by the T.O.T., and Sparkettes, the
development and expansion of C.L.A.R.A. depends
on the support and interest of all (Canadian YLs
who are invited to join this all-Canada YL Club.

March 1968

DJ2YL, high score DX phone, 1967 YLAP,

F2SQ, DX c.w. participant in the 1967 YLAP.

Claire Bardon, WA4TVYT, 1968 Vice president of YLRL,
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Madge Mason, WA6LWE/NORAG

If she is presiding at the YLRC-LA, or the Ra-
mona Radio Club of San Guabriel, or chasing DX,
or chatting on the Tangle Net, she is WAGLWE.
If she is in the Navy MARS circuits, v.h.f. or Main-
line Nets, she is NORAG, but always Madge, and
always busy.

Madge was licensed in 1960, and joined Navy
MARS when it first started. For a while she was
working with the B02 stations picking up traffic
from the Pacific area, and relaying it on v.h.f. at
night for delivery tive days per week. This past year,
due to other responsibilities, her activity hay tapered
down to two days a week with liaison the night before
on the v.h.f. nets to pick up traffic for relay on her
Mainline schedules the next day.

Madge Mason, WASLWE/N@RAG.

A member of YLRL, and formerly District Chair-
man for the Sixth YLRL District, Madge is the 1968
president of YLRC of LA, and as if that weren’t
enough gavel pounding for one month, she is also
president of the Ramona Radio Club. Her interest
in Amateur Radio is YL nets and DX, when she
isn't busy with her MARS skeds.

The Masons are a ham family with OM, Bob,
WAG6KZK, and their son Paul, WAGEUZ. A daugh-
ter, Luise is unlicensed, but Paul’s wife, Judy is
studying for her Novice license.

VEZTH, B.C. “Ham of the Year.”’

When her son, Arthur, left Victoria to become a
radio operator at Great Bear Lake, Freda Muskett

VE7TH, Freda Muskett, B.C. “'Ham of the Year."
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decided to get u liceuse so they could keep in touch.
Arthur gave his mother a deadline of six months to
get on the air, and she made it in three! As Freda
puts it, Tt wasn't just the code, it was the great
deal of trading and scrounging, and improvising to
wather all the parts.”” But she found them and man-
aged to get her gear built and on the air.

During World War 2, she was off the air but that
did not stop her interest, rather she worked with
airmen to help them increase their code speed.
This activity has been carried on since then, and
she still gives weekly code classes in her home.

IFor her long time service to others, as well as her
good operating ability, and her selfless lending of her
home to the Victoria hams who need work shop
space, VE7TH was awarded **Ham of the Year,”
by the B.C. amateurs at a dinner on December
8, 1967.

While c.w. is her favorite form of emission, she is
presently studying for her advanced license so she
can have phone privileges as well. 057

- Strays .

B.A.R.T.G. SPRING RTTY DX CONTEST

The British Amateur Radio Teletype (iroup is
sponsoring a Spring RTTY contest that will run
from 0200 GMT on the 2nd of March to 0200
GMT on the 4th of March. Stations may not be
contacted more than once on any one band (80
through 10 meters), although additional contacts
may be made with the same station if a different
baund is used. Use the ARRL Country list for
country status. However, KL7, KH6, and VO
will be considered as separate countries. The mes-
sage exchange will consist of message number,
report (RST), time in GMT, and country. All
two-way RTTY contacts with stations in one's
own country will earn two points, with stations
outside one’s uwn country earning ten points.
All stations will receive a bonus of 200 points per
country, including their own. The countries
worked total is an accumulation of each band
total. Scoring will be done as follows: (A) Two-
way exchange points times total countries
worked. (B) Total country points, times number
of continents worked. Add A and B for total
score. Logs and score sheets should be sent to
B.A.R.T.G. Countest Manager, Alan Walmsley,
(%2HI10, The Firs, 3 Trinity Close, Ashby-de-la~
Zouch, Leicestershire, England, not later than
May 1, 1968.

Visitors to the IEEE convention who are accus-
tomed to including the Single Sideband Show in
their activities will be glad to khow that it is being
continued this yenr under W2AVA's sponsorship
and will be held Tuesday, March 19, from 12:00 noon
to 9:00 p.M. in the Penn Top Room, Stutler-Hilton
Hotel, Seventh Ave. at, 33rd Street in N. Y.C.

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

QST for
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perating
News

GEORGE HART, WINJM, Com icati Manag
ELLEN WHITE, W1YYM, Deputy Comms. Mgr.

Administration: LILLIAN M. SALTER, WI1ZJE
Contests: ROBERT HILL, W1ARR

DXCC: ROBERT L. WHITE, W1WPO
Training Aids: GERALD PINARD

Public Service: WILLIAM A. OWEN, W1EEN

Sending Code Spaces. With so many 'of us
humping to get our code speed up to the required
20 for that coveted extra cluss license, this is a
timely subject. Recently, we have exchanged
some most interesting correspondence on the
subject of code with W2JMZ aud WAONQQ. It
all began when the latter questioned the former’s
“baud” count in his call letters.! In the ensuing
discussion of who was right and who wrong, a
few basic principles about code were ohserved
which might be of assistance if passed along to
the fraternity.

It is common knowledge that the length of
the code ““dah” is three times the length of the
“dit.”” What we fail to consider, sometimes, is
that a dah would not be a dah nor would a
dit be a dit unless it has spaces both before and
after. Absurdly obvious? Absolutely! Then why
mention it? Because the length of those spaces is
just as important to proper code formation as is
the ‘““key down” length of the dit or the dah
itself. If you don't have space between dits and
dahs, you'll have a continuous tone. If you
don’t have proper space between code-sent
characters, you’ll have continuous dits and

1“How To Win the 1967 C.W. Sweepstakes,” Sept.
1967 QST, p. 52. You can’t get away with anything, these
days. What's more, W2JMZ didn't even win!

dahs and will be unable to distinguish one
character from another. If you don't have
proper space hetween words, you'll have con-
tinuous characters and will have great difficulty
in separating them into words.

Still pretty obvious, isn't it? And yet, judging
from some code we have heard, proper spacing is
fearfully neglected in the jumble of dits and
dahs which are supposed to make iutelligence.

A comprehensive treatise on this subject could
oceupy many pages (and we just might write one,
some day!), but for the moment, let’s consider
just a couple of principles. Kirst, that each dit or
dah must have a minimum spacing after it in
order to be a dit or dah. Second, that the length
of the spacing required is just as important to
proper code transmission as is the length of the
dit or dah itself. Therefore, the spaces are an
integral part of the code, and the concept of the
3-to-1 ratio between dahs and dits is mean-
ingless.

The unit of time in code is called a “baud.”
The key-down part of a dit is one baud, but
it must be followed with at least one key-up
baud to make a dit be a dit. The key-down part
of a dah is three bauds, but again it must be
followed by a baud of space. Thus, a dit is two
bauds, a dah four bauds, and instead of a dah

OPERATING EVENTS (Dates in GMT)
ARRL-IARU-SCM-Affiliated Club-Operating Events

March April May

2 LO Time (League Officials

2-3 DX Test, phone (p. 60, Dec.

2-4 BARTG Spring RTTY Con-
test (p. Y4, this issue)
7 OQualifying Run, W6OWP

9-10 YL/OM Contest, c.w.
(p. 92, Dec. 9ST).
16 Qualifying Run, W1AW
16-17 DX Test, c.w. (p. 60, Dec.

ouly).

18 W1EIA High Speed Code
Test (p. 97, this issue).

30-31 Florida QSO Party
(p. 126, Feb. QS8T), only.

IS, 5 Qualifying Run, W6OWP
6 LO Time (League Officials

16 Qualifying Run, WIAW
20-22 CD Party (c.w.)*
27-28 Ohio QSO Party (p. 104,
this issuel.
OST). PACC (p. Y1, this issue),
27-29 CD Party, phone*
* League Officials and Commu-
nications Dept. Appointecs

1-30 IARC Propagation Rescarch 2 Qualifying Run, W6OWP
only). Competition (p. 75,
Feh, QST). 2 LO Time (League

QOfficials only).
4-5 Nebraska QSO Party

11 FMT (ARRL Official
Ohservers, only).

11-12 O7-CCA Contest

15 Qualifying Run, WIAW

June 8-9 VHF QSO Party
22-23 Field Day

Sept. 7-8 VHF QSO Party
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being three times the length of a dit, it is ac-
tually only twice as long. Since you can’t do
without spaces, we can now talk in terms of
‘“keying cycles” instead of bauds, to simplify
things. But it is simpler only if you consider
that one keying cycle is equal to the key-down
haud of a dit plus the minimum key-up baud.
Thus, each dit is oue cycle, each dah two cycles.
Separation between code characters is one cycle,
between words two additional cycles, and at the
end of the sentence two more additional cycles
--or a total of one between characters, three
between words, five between sentences. In every
case, the number of cycles required includes the
minimum space before beginning the next charac-
ter, word or sentence.

Sound pretty technical? Tt's just one of those
things that are basically absurdly simple but not
universally understood. What we are really trying
to say is that spacing is a vital part of code and
is the thing most grievously neglected in so much
sending we have heard. Watch your spacing!
Better to exaggerate the spacing between words
than to omit it. Better to eularge the spacing
between letters than to make AN sound like P,

ME like G, GET like GA. Don’t forget that when
you are sending code you are also sending
spaces.

Copying Behind. Stuck at fifteen w.p.m.?
Many prospective extra-classers throw up their
hands, say they just ‘““aren’t the type’ who can
master the code. Poppycock! Anyone who learned
to talk can learn the code. The latter is a hundred
times casier. What happens is that you reach a
“plateau” heyond which you caunot progress un-
less you change your method of copying. You
have to stop copying letter-by-letter and start
copying syllable-by-syllable.

To most, it comes naturally, just as it came
to you through the years in copying the spoken
word. You don’t copy each sound, you listen to a
phrase, store it in your memory while you are
writing it, and at the same time listen to the
next phrase you expect to copy. After a certain
point in progress, you do the same thing with
code.

The typical progression gues something like
this: first you memorize the cude as dots and
dashes, and an A is a dot followed by a dash.
When you first hear it, it sounds like dit-dah

Call Orig. Iecd.  Fel, ivel.  Total
K6BPI. . 2161 969 9232
W3CUL. 3692 3221 346 9114
KUONK .. 2749 2722 28 7
WAZUWA 2585 2570 S HLZ
K5TEY . . 1074 830 A 2272
WALEEJ. 9016 118 24 821
K3MYS. .. 546 790 11 809
WA7DXI. 796 732 35 862
WOLCX. . 796 700 16 528
W X.. 722 687 11 420
WT7HMA 683 668 o 407
W3VR. . 637 891 33 394
W3EML 711 584 2 318
WB6BBO 61y 11 23 p
Wi . 872 BV 87 238
K3, 402 492 83 152
WA4SCK 550 566 13 147
W50BD 539 537 2 101
K6IBI. . 498 437 61 091
WeEOT 529 524 057
W7BA. . 503 457 43 1014
W7ZIW. 466 451 94
WB6£LCQ 430 398 20 866
E.. 389 326 11 863
KH6GH 256 234 22 858
W6BGF. 394 363 34 837
W6IRU .. 407 344 63 534
WOINH. 361 353 7 K31
'SEEB . 368 360 54 8’16
WOIES. 386 386 4 802
K4Y8SN.. 408 365 19 798
WAIEYY 376 419 51 784
WB2RKK 375 328 21 764
WAIOI'D 362 5 378 754
WRRYP. 372 313 23 751
WEMLF 3168 304 L 748
W7KZ.. 351 341 21 732
WA2IGQ 315 264 51 721
WIEFW. . 360 303 10 719
WA2GPT. 295 <20 4 672
KIPNB.. 293 163 130 685
W10JM, 332 326 3 664
K7NHL. 337 275 38 6858
WASBLE 307 257 2 649
W6KVQ. 258 258 100 644
"BQA. 316 284 23 643
K3PIE, 314 287 17 639
\7PXA. 274 165 20 634
'B6GG. 304 300 4 631
WB6O1.D 61 256 12 $23
V [GE] 111 44 615
WAIMHU 255 178 87 611
W2BEIL 81 28U 15 608
W4FOE 2ZRY 226 70 592
WirGQ °11 126 47 589
WBIWE 272 166 97 587
91V 310 256 5 581
K7TNQX.... 276 4 272 579
WA4WWT. . 278 267 hi 572
K7KPA. ... PR X 236 o211 18 588
WB2GAL.......... 13 275 266 4 558

BRASS POUNDERS LEAGUE
Winners of BPL Certificate for December Traffic:

Call Ortg. itcecd.  Rel. Del, Total
W7PI 5 290 224 33 552
KYFZX., 263 241 7 516
WB2UHZ. 261 219 8 539
WAYMLE 208 162 1 522
KPYBD . 262 168 (131 522
K5BNH. 251 128 104 521
X7TRQZ... 235 1 48 517
WASINZ /! 246 234 14 513
WALNLEV, 232 167 85 508
WB4BG 259 224 0 505
DQ 203 172 14 503

.) . 4L 1692 1490 96 3712
KHBGHZ (Nov WL 318 104 214 773

377 150 15 877
. 400 375 25 850

< 84 ] 0“0 g4
KOMCA.. 140 377 45 0 562

BPL for 100 or more ortginations-pius deltvertes

\WB2YEM 440 WARVOG 129 WA4VEK 111
W8IV 370 K4PUZ 128 W70CX 111
WBBHG 314 WAJEEC 127 W3CBG 109
W3WAJ 2 K4TSJ 123 WIDLYG 109
WATDMA 227 WASTYF 123 WVAIRSN 109
K3WEU WAIFVH 122 WB2DZZ 105
K4LEC W3MPX 121 WB4GTG 105
WAGBYZ 193 AIHXFE 120 K KK 105
V3ELIL 1 KHEBZF 120 WB2OYE 104
WEMLZ 184 W2URP 119 WASAOJ 14
WASATQ 181 WA3BSV 119 WAVHR. 3

BA 15 WNSWHG 119 WS5DTR 102
VAICCP 159 K7CTP 1 WBEHVA 101
W4BAZ 15 WB2BGH 117 VN4HQX 100

AGJKT 152 \WB2QIL 116 K4YZU 100
"3TN 143 W6DSC 116 late Reports:
WUEVJ 143 WAIQXT 116 WB2BDJ (Nov.) 315
WA4UQC 136 WB2VLC 115 W6DSC (8ept.) 157
WB4FDT 135 WA4NBE 115 W6DSC (Oct.) 132
WB27ZGP 114

WB6TYZ (Oct.)) 115
WA9QNI 112 W6eDSC (Nov.) 107
WASKZA 130 \WB2TNB/3 111 WA2GPT (Nov.) 102

More-Than-One-Operator-Stations

WUODD 448  K4CG 164 W7ATIA/7 110
WABVRN 309 W4RKH 133 W1YA 109
WA4PWF 115

‘BPL Medalllons (see Aug., 1954, p. 64) have been
awarded to the following amateurs since last month’s
Isting: WB2NKN, K5BNH, WA6BYZ, WASMCQ.

‘The BPL is open to all amateurs in the United States,
Canada and U.3. Possessions who report to their SCM
4 message total of 500 or a sum origination and dellvery
points of 100 or more for any calendar month. Ail
messages must be handled on amateur frequencies
within 48 hours of recelpt in standard ARRL form,
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Soon you start hearing it as di-dah, with the dit
and dah sort of hanging together like a unit.
After more practice, the di-dah becomes a single
sound, like the letter 1 (ah-ee) does in speech, and
it directly triggers your reflexes as the letter A,

Some learners stall at this point. They think
this is as far as they need to.go. For 13 w.p.m.,
even 15 w.p.m., maybe it is. If your mind is
particularly alert, you can even go faster by
this method. But sooner or later everyone reaches
the point where he cannot progress in speed any
faster unless the procecs of ‘storing” these
sounds as single units can take place.

Try this: instead of copying a word letter by
letter, wait until the whole word is sent, then
write it down. Start doing this at a slow speed
which you can copy easily. Once you can copy
solidly this way, increase the speed until you
have difficulty, practice until you master it,
then increase the speed again. (On long words,
take a syllable at a time.) You will find there is
almost no limit to your progress once you have
mastered this method. Your mind can work
faster than your hand; the ultimate limit is the
physical one of putting it down. Twenty per is
duck soup, if you can write that fast. Forty per
comes with coordinating your typing to copying
code. And brother, when you have mastered the
code you are getting the full measure. of benefit
and pleasure out of amateur radio. -— WINJAM.

HIGH SPEED CODE, ANYONE?

It's about that time again. On March 18 at 0130
GMT (remember, you guys who still, in spite of
everyvthing we have said, insist on uaing local times,
this is Sunday evening, March 17 at various times
by your clocks), WI1EIA, club station of the Con-
necticut Wireless Assn., along with four volunteer
stations, will transmit the Nineteenth Semi-Annual
High Speed Code Test. Frequencies used by W1EIA
will be 3637 and 7120 ke.; by W5QMJ, 3665 ke.;
by K6DYX, 3690 ke.; by W6EOT, 3640 and 7115
ke.; by W@FA, 3653 ke. The same text will be used
in all transmissions, which will be synchronized.

Call-up for the test will commence at 0115 GMT,
with a plea for a clear channel while prospective
copiers are finding the station with the best signal
at their locations. At 0130 GMT, important instruc-
tions and rules will begin, transmitted at about
30 w.p.m. (if that's too fast, you won't be much
interested in the rest of the test anyway!).

This time, we begin with high speed first. At 0150
CGMT, five minutes of text will come at you, at 60
w.p.m, This will be followed by sitnilar five-minute
transmissions at speeds of 55 w.p.m. at 0200, 50
w.p.m. at 0210, 45 w.p.m. at 0220 and a measly 40
w.p.m at 0130, by which time all but the novices
will have stopped copying.

This test and program are intended to supplement
the ARRL-WI1AW program which leaves off at
35 w.p.m., but it is not put on or sponsored by
ARRL; all work is done and arrangements made by
WINJM (in his own time!), and the volunteer
stations mentioned above.

If you don’t think you can copy 40 w.p.m., try it
anyway. What can you lose?

ARRL CERTIFIED AT 35-W.P.M. — JANUARY TO DECEMBER 1967

KIAJ WA2KXX* WA3IBI* W4KMA/-  WASGVB®
WAICYT* W2LQP*  WBACTD W3DWM* W5JAW
WiDWA* WB2MOQ* WB4CUA* K4MSK* WA5JMK*
WAIDXB* WH20HK  WA4FSC/3 K4PUZ* WA5PKO
KIESG*  WB2RKK® W4GEF*  W4RZL K6EC*
K9AGZ/-  WA3AUS*  K4IGJ* K4WWY*  WGEOT
K3W00 WA3BYW* W4IYB W4YAK*  W6IBI
W2KAT/3 W3EDQ®*  WA4KDI* WA4YKL*  K6KPV
W2KCB ~ W3WHL*  WA4KJR* WA4YSX  WBGKVA®

# Endorsement Sticker

WB6PCQ*  WASMCQ* WASKYE WOLCX
WBERMX* WASOML  WAOMMT*  WAOMWJ
WETN* WBQXQ*  WAIMUP WINWX*
WB6UTC* WASTAD  WONSF WAGOUC
WA7TBYP*  WBWSK K90HI* VE2BVY
WAzFYw  K8Yso* WASRAK* DJSFW

it K9CDD*  WA9SEO Kresno Genari
WSEE WIDSC WA9VFA* Astoria, N. Y,
W8HSK K9JDK* KIWRL* Michael Zielke®
WASKME  K9JWF* KpJPJ* New Britain, Ct

C. D. ARTICLE CONTEST
This Communications Department article contest, a continuation of the very successful QST Article Contest
during the 1964 anniversary year, needs your best ideas (in 800-1200 words) relating to League organization, clubs,
training exercises, and operating techniques. Periodically. the best articles submitted for the-* CD Contest’’ will be
chosen to appear, with the winner electing to receive (a) a bound Handbook or (b) a QST binder, League emblem and
the ARRL DX map. Our winner this month is Stanley R. Babcock, WB6HVA, and his article appears below,

DIVERSIFICATION IN AMATEUR RADIO
Stanley R. Babcock,* WB6HVA

Some amateurs find themselves in & rut, doing the very same thing pertaining to amateur radio every day. Soon they
get tired or bored with their activities. But there are so many different modes, operating opportunities and endeavors in
amateur radio for us to take advantage of, if we would only diversify our activities.

For instance, on Monday we could be chasing DX using International Morse. Tuesday might be DX chasing on phone.
Wednesday could be your night for the traflic nets. This could branch out from Section to Regional then Trans-Continental
Clorps (T'CC) which is the trunk line of the National Traflic System. Thursday could be spent working locals on v.h.f.
Friday might be spent building a favorite project. Saturday you could operate radio teletype. Sunday you might get on the
Novice bands and work the new people who need & little help in procedure and operating habits.

Thisis only the beginning of diversity. Other things that can be done are: ende practice sessions nightly or weekly; handling
messages for the boys overseas (or on the ships at sea) and for missionaries in remote areas. For that matter, for any remote
place where commercial means just aren't available. You might also join the Military Affiliated Radio Scrvice, network
participation, club activity, Amateur Radio Emergency Corps, Radio Amateur Civil Emergency Service, satellite or moon-
bounce, amateur TV, or help a new amateur with any problems he might be having. If you want still other things to try,
get a spot as net control station, relay station between nets — or write an article such as this for possible publications!

Hamfests, conventions, portable operation, and hidden transmitter hunts are also fine. No doubt there are both young
and older people in your church group, scouts or CB clubs who would appreciate help in getting started in amateur radio.
Helping these people is fun. Invite a group over for a demonstration. (What better way could we find to keep the younger
generation busy and out of mischief!) It is just possible you may get an electronic genius started on his way.

Change habits, bands, frequency — study propazation. BE DIFFERENT. Then, enjoy yourself while being helpful to

* 1714 West Fedora, Fresno, California 93705,

March 1968 97



Meet Your SCM

Oklahoma SCM Cecil C. Cash, WSPML, was first
bitten by the amateur radio bug in Japan in 1947 while
with the army. After returning to Korea in early 1948
he was licensed to operate HL1AQ and received his cur-
rent call in 1949. In 1956 he operated DL4SS in Germany
and was active as president of the Heidelburg Amateur
Radio Club. W5PML retired from the service in 1961
returning to Lawton, Oklahoma. He's currently serving
as a radio instructor for the U. S. Government.

This active SCM is principally interested in net operation
and traffic handling and, additionally, holds the ap-
pointments of PAM, OPS and OVS. He is an active member
(and past president) of the Lawton-Fort Sill Amateur
Radio Club. His activity is principally on 80-40-20 with
a transceiver. When time permits, Cece enjoys camping,

hunting and fishing.

WB2BEE. ..
WB6UJO.

W5FFW.

320
W4VPD

310
K6CYG
VE2YU
WA2RAU
W3DJZ
WBQNW

300
DLIDC

KzUK%
\WB2CKS

300
K6CYG
W3DJZ

280
T1AA
K5GOT
ZL3NS

TIFHA. ..

..118
.114

& DX CENTURY CLUB AWARDS (3

From December 1 through December 31, 1967 DXCC Certificates based on contacts with 100-or-more
countries have been isgued by the ARRL Communications Department to the Amateurs listed below.

Hew W enlbers

OKI1ADH...107
» . 1o

J907Z 10
\' 1£2BU W...102

Radcotelethone

DUIFH..... 114
WB2VAE. | 114
WAS5CBE. | 110
YAIHD. .. 108

W5HCJ..... 101 WA2VSQ...10

(V]
WA2ZWGS. 101 .
YO4C8. ...

WB2CDF...108 WB2MWW. 104
WHGKM....105 WASGPX... 103
» DLIEQ. .102 \V A4RGL .
DL5NJ.....100  WSLJT..... 0

\VAQLBK 00

W4DLG

W4BBL
W4DLG

240
W6ZKM
W7MKI

W4{BRB
WA5SCBE

220
JA4CNS

WwaCcrM
XE2YP

220
I1EVK
K2POA
K27FA
K#BUR
W6KNH

Endorncements

Endorsements issued for confirmationssubmitted from December !, through December 31, 1967 are listed below . Endorsement listings
through the 300 level are given in increments of 20, above the 300 level they are given in increments of 10. The totals shown
do not necessarily represent the exact credits given but only that the participant has reached the endorsement group indicated.

WB2UKP
WB6EED
W8NPF
Woow

W2BAT
WA4HTR

Radlotelephone

200

OF3SAA
SM5Y V
W1OH,
WBZWOU
WA4HTR

WA4ORT 160 140 WAIIX
WGFB KIEIN DLIEQ WA4FJM
K3BSY DLIOK WA4MCY
K4AVC (iM2DPW W5KWY
180 OE5CA K2DNL
DL3CM OK200) K{0RQ 120
.lAlLl%(J} ON4NM E5KYD GM2HCZ
KR6 ON4OR K9GCE GMSAT'F
VE3HL SM2CXU KYWEH KI1IEM
WB2CDZ WoTEG OK2PO VE2BGJ.
WB2YQH VK50L WA4EKF
W6AEM WB2PWT WA2CCF WA4JTI
WBUGE WAGAJB WA2HLH WSTXN
%DBHL WASNDL W3QZA W7GGG

XEIYQ ZDSHL W8CFG WB2VZM
WSROV W4EQT

180 160 WB6UJO

CTILK K3RPY WASOUM

GWSNWY  ON4OR 140

K5QHS WB2IEC DLIOK

WEGGE WB2PWU  K2GPL 120

WIABM W3ABI W20EH VEZJE

XEIMMM  WiPC WA20CF WGOMR

o8
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WI1AW SCHEDULE, MARCH 1968

The ARRL Maxim Memorial Station welcomes visitors. Operating-visiting hours are Monday through Friday
3 r.M.-3 A.M. EST, Saturday 7 p.M.-2:30 A.M. EST and Sunday 3 p.m.-10:30 p.M. EST. The station address is 225
Main Street, Newington, Conn. about 7 miles south of Hartford. A map showing local street detail will be sent upon
request. 1f you wish to operate you must have your original operator's license with you.

GMT* Sunday AMonday Tuesday Wednesday Thursday Friday Saturday

0000 teestereee seserenses susesesess seseessese RTTYOBS3T L iiiiiiee tevvennnns

0030 Code Practice Daily! 10-13 and 15 w.p.m.

0100 cereeienes  COW,OBS! (CLUW.OBSL  C.W.OBS!  (.W.O0BS! (.W.OBS! (.,W.OBSt
0120-0200% .....ooieh i, 7.080 3.555 7.0808 3.555% 7.080

0200 ..., vvv.. Phone OBS? Phone OBS2 Phone OBS2 Phone OBS? Phone OBS?  Phone OBS2
0205-0230% .......... ....ce.... 3,945 a0.7 145.6 1.82 3.945

0230 Ciode Practice Daily! 15-35 w.p.m. TThSat., 5-25 w.p.m. MWFSun.
0330-0100% .......... .......... 3.555 7.080 1.805 7.080 3.555

0400 RTTY OBS® .......... RTTYOBS? RTTY OBS® RTTY OBS3 RTTY OBS* RTTY OBS3
0410-0430% .......... ...l cee 3825 14.095 7.045 14.095 3.6825

0430 Phone OBSZ .......... Phone OBS2  Phone OBS? Phone OBS2  Phone ()BS2  Phone OBS?
0135-0500% .......... ....i.... . 7.255 2015 7.255 3.945 7.255

05300 W, OBS! e C,W.OBS!  C.W.OBS! (.W.0BS! 2L.W.OBS!  C.W. OBS!
0530-0600% .. o0 L., 3.5556 7.0808 3.555 255 3.5585
0500-0700 .......... P 7.080 3.945 11.100 3.555 7.080
0700-0800 ......... b e . 14.280 7.255 3.945 14.100 1+.280
2000-2100 ..., . 14280 217088 11,095 21,285 14.280 rersesans
2100-2200 .......... 14.100 11,280 14100 14.280 14100 ..... veeee
2300-2345 .......... 7.255 21,/285 21.16 21/288 7.285 L.

operation.

! C.W. OBS (bullctins, 18 w.p.m.) and code practice on 1.805, 3.555, 7.08, 14.1, 21.075, 50.7 and 145.6 Mec.
2 Phone OBS (hulletins) on 1.82, 3.945, 7.255, 14.28, 21.41, 50.7 and 145.6 Me.
S RTTY OBS (bulletins) on 3.625, 7.045, 14.045 and 21.095 Me. 170/850 cycle shift optional in RTTY general

4 Starting time approximate. Operating period follows conclusion of bulletin or code practice.

5 Operation will be on one of the following frequencies: 21.075, 21.1, 21.41, 28.08 or 28.7 Me.

8 W1AW willlisten in the novice segments for Novices on band indicated before looking for other contacts.
7 Bulletin sent with 170-cyele shift, repeated with 850-cyele shift.

Maintenance Staff: W1s QIS WPR.* Times/days in GMT. General operating frequencies approximate.

CODE PROFICIENCY PROGRAM

Twice euch month speciul transmissions are made to
enable you to qualify for the ARRL Code Proticiency Cer-
tificate. The next qualifying run from W1AW will be made
Mar. 16 at 0230 GMT. Identical tests will be sent simui-
raneously by transmitters on listed c.w. frequencies. The
next qualifying run from W6O\WP only will be transmitted
Mar. 7 at 0500 Greenwich Mean Time on 3500 and 7129
ke. CAUTION! Note that since the dates are given per
Circenwich Mean 1'ime, Code Proficiency Qualifying Runs
in the United States and Canada actually fall on the eve-
ning previous to the date given. Frample: In converting,
0230 GMT Mar. 16 hecomes 2130 EST Mar. 15.

Any person can apply. Neither ARRL membership for
an amateur license is required. Send copies of all qualifying
runs to ARRL for grading, stating the call of the station
you copied. If you qualify at one of the six speeds trans-
mitted, 10 throngh 35 w.p.m., you will receive a certificate.
1f your initial qualification is for a speed below 35 w.p.m.
vou wmay try later for endorsement stickers,

("ode practice is sent daily by W1AW at 0030 and 0230
GMT, simultancously on all listed c.w. frequencies. At
0230 GMT Tuesday, Thursday and Saturday, speeds are
15 20 25 30 and 35 w.p.m.; on Monday, Wednesday, Friday
and Sundays, speeds are 5 7% 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 0030
GMT daily, speeds are 10 13 and 15 w.p.m. The 0230-
0320 GMT runs are omitted four times exch year, on desig-
nated nights when Frequency Measuring Tests are made
in this period. To permit improving your fist by sending
in step with WW1AW (but not on the air!) and to allow check-
ing strict accuracy of yvour copy on certain tapes note the
(iMT dates and texts to be sent in the 0230-0320 GMT
practice on those dates:

Date Subject of Practice Text from January QST
Mar., L: 1t Seemsto lls, p. 9
Aar. &5: Torotdud-TWound I nductors,* p. 11
Mar. 14: The W503IX Communications Receiver,* p, 22

Date Subject of Practice Text from (/nderstanding

Amateur Radio, First Edition
Mar. 22: Overmodulation. p. 83
Mar. 27: Voice Power, p. 84

W-Stravsgas

Happy faces depict the occasion at the dedication of the
Lake Success Radio Club station, W2YKQ, at the Sperry-
Rand Facility at Long Island, N. Y. The 100-percent ARRL
club is active in contest work and is a perennial high-
scorer in the annual Field-Day Contest. Shown (I. to r.) are
W2AXL (V.P. and General Manager of Sperry Gyro
Div.); K2JWT (V.P. of the radio club); K2IDB (SCM, NYC-
Ll); W2TUK (Hudson Div. Director); Mr. Acheson (Director
Industrial Relations, Sperry-Rand); and seated is W2NBI
(President of the radio club).

99



W,

*3= xr

\tationﬁéf

% >

e All operating amateurs are invited to
report to the SCM on the first of ecach
month, covering station activities 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.

ATLANTIC DIVISION

DELAWARE—SCM, John L. Penrod, K3NYG—RM:
W3EEB. PAM: W3DKX. K3GKF clased out the year
with 500-plus OO notices, WA3GSM received a new Gul-
axy transceiver for Christmas, W3DEO is showing films
on his recent trip to Australia. HBecause of my leaving
to uttend the funeral of my father in Kansas | had to
write this column early and will complete the tratlic
report next month, Tratlic: W3EEB X168, K3MPZ 65,
WABGSM 7, K3KAJ 3.

EASTERN PENNSYLVANIA—SCM, George S. Van
Dyke, Jr., WBELI—SEC: W3AKES., RMs: W3EML, K3-
AMVO, K3YVG, W3MPX. PAM: K3MYS. V.H.F. PAM:
W3FGQ. EPA, QNI 448, QTC 681. PFN, QNI 528, QTC
1115. PTTN, QTC 457. EPA V.H.F., ONT 301, QTC 334.
Q) reports were received from W3KEK, W3NNC, K3-
RDT, K3MYS, K3HNP and K3PSW; OVS reports from
K3VAX, K3MSG, WA3IBIV, W3ZRR and WA3CQO;
(BS reports from K3WEU and WABAFI. FMT results
tp.p.m.): WIBFF 0.6, K3HNP 182, W3MYS 9.7, K3-
PSW 47.1. The following made the BPL: WA3EMO,
W3ELI, W3MPX, W3CUL, W3VR, W3EML, K3WAJ,
K3MYS. K3WEU, K3VBA, K3PIE, WA3ATQ, WA3-
EEC, \VSFGQ md W A380J. K3NPC is ex-K2GZV.
WA3CQO is doing a real bang-up job on the EPA
V.H.F. Net. W3MPX reports that PTTN has broken all
previous records for QNI and QTC., W3KJJ is going
enmpletely solid state, \WA3EMO built a t.r. sw. K3-
\ VG now ;zets his back. WA3SAFI passed the Advanced
Class esam, ASIPR is ex-WB2UZB., WA3HBLZ was
renlly W A:HTQ the Poconos. K3DCB made his an-
nuul report while Imme from school. K3NSN is working
hard with the handicapped. W3YPF ix getting a taste
of DX. W3ID finally is operational. WA3CFU will be op-
wrating from Penn State battery rig, too. W3VR reports
he is working harder now that he is retired. W3CUL is
lenning_heavily on RTTY to unload traffic. W3EU has a
new DX-100. WA3GAT is awaiting warmer WX for in-
stallation on a. tower and quad. W3FAF is closing in on
that Ph.D. The PFN i3 now on 3960 ke, Welcome to
K3ONW, back fromn RVN. WA3BSV wants dope on
ORP rigs. K3MVO and W3EML ure busy. W3NNC really
i husy OOing. Santa brought WASGUL u new v.t.v.m.
WIHNK adds PZICF to his QSL listing. K3VAX i~
now located at RCA Lancaster, K3WEU wants to thank
all who ussisted in the handling of traffic to the hoys in
RVN from the Philadelphia pick-up point. WA3FVK ix
tuking part in a school seience fair. K3YVG reports 1967
[EPA, QNT 585, QUC 1798. New officers of the Philmont
Mobhile Radio Cluh are W3MHR, pres,; W3OWK, vice-
pres. ; W3JKH, secy.; K3NYL. treas.; \W3ADYV, dir.
Check the nets for the latest informution un our spring
dinner meeting and plans for a joint picnie, Traffic:
¢Dec.) W3CUL 9114, ASM.YS 1509, \\'3\'11 1394, W3EML
1318, K3INSN 1152, K3PIE 639, “'SFGQ 589, I\S‘V%J 346,
WASEEC 340, WA3ATQ 327, W3MPX 309, WA3EAIO
304, K3VBA 289, K3WEU 287, W3ELI 248, K3YVG 227,
WA3AOJ 223, WA3AJT 218, WABEXW 176, \WA3AFI 174
WA3JCA 166, W3MVO 158 WA3BSV 147, W3FPC 134,
WA3CQO 122, WA3GLI 121, WASHGX 112, W3NNL 108,
WA3CKA 83, W3BUR 76, K3DCB 74, WA3E\TQ 70,
K3TNL 67. W3KJJ 85. WA3CND 53, W30Y 50, WASRLZ
49, K3RUA 45, WA3AIB 44, W3RV 44, K3IMDG 42,
WASGAT 37, K3ONW 37, W A3EXB 36, K3KTH 386, W3-
HEKW 35, W3AX A 32, WASHIT 32, WA3IPR 32, K3KKO
a6, l\3PSO 24, WASFVK 20, K3UZO 20, W ASEIO 17,
K3RHU 14, W3JKX 11, W3KQE 11, W3ADE 10, WA3-
ATZ 8. W30OML 7. K3FOB 6, K3SLG 6, W3RFF 2.
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WA3SBJQ 2. W3FAF 2, WA3GYT 2, WA3BIV 1, W3CL 1,
W3EU 1, WASFCP 1, WASGUL 1, W3HNK 1, WA3I RV
1, W3ID'1, W3KEK 1, W3NNC 1, K3NPC 1, K3VAX 1,
W3YPF 1, W3ZRR 1. (Oct.) W3CUL 3712.

MARYLAND-DISTRICT OF COLUMBIA—SCM,
Carl E. Andersen, K3) YZ—SEC: W3LDD.

Net Freq. Time  Days  Sess. Q1IC ONI Myr.
ve.

MDD  3R43  0000Z Daily a1 418 13.2 K30AL, RM

MDDS 5643  0130Z Daily 31 88 57 W3CBG, RM

MEPN 3920 23002 M-W-F 21

52 25.0 K3ANCM,
PAM

MTMTN 145.2060100Z W-Th-3-8 7 6 5.2 K3NOQ _
C'VTN 145.6150200Z Sn-F 10 5 44 WA3ICFK
AREC 3820 2300Z Sn K W3LDD, SEC
Effective Jun. 1 W3ZNW retired as the RM of MDDS
atter 7 years of eftective leadership. He did un out-
standing job in keeping MDDS training new operators
and as NCS tfor MDD, W3CBG is stepping in to fill
his rather large shoes on NMDDS. New appointeces: W3-
CBG, RM of MDDS, ORS; WASHTQ, ORS; W4TFX/3,
ORS; WAIQLP/3. ORS, Endorsed appointments: K3-
OAE, RM of MDD, ORS. W3TXQ has completed and
tested his homecbrew transistor station, W3GKP reports
active stations on (296 Mle. include W3AHQ, W4EXS
and W4APIL. WA3CFK has received the WAC award,
The cool weather and XYL chores are retarding W3-
MCG's antenna farming. W3CBG und W3TN made the
BPL on originations and deliveries. W3ADO, Naval
Academy station, reports heating Army in the S8 con-
test 58K to 49K. W3ZNW is on 6 meters. WA3CBC will
he /8 on 6 meters for the next month. W3EOV reports
activity on the Weather Net. KINCM was on the sick
list. WA3CCN reports the first new Advanced Class li-
cense in MDC. In addition WA3CCN, cuutions *“‘watch
lowering towers’’ as he mashed both hands and feet
while trying to free the top section with muscle power.
W3CDQ reports DX work on 20 meters. W3SRC placedd
a lighted cross on his tower for the Christmas season
which was visible for 8 miles. K3QDD was liome for the
holidays and, of course, wus_to he found on MDD.
W3WV was honored by the PVRC membership at its
Annual Christmas Party for his outstanding contribu-
tion to the electronic state of the urt over the past halt
century, W3TMZ is organizing PVRC for an ull-out
effort 1n the coming ARRL DX Contest. Your SCM
passed the Extra Class exum. Traffic: (Dec.) W3CBG
0%, W3TN 302, W3SRC 153, WA3SOTQ 130, K30AE 128,
W3MCG 114, WAICTK 107, W3ZNW 99, W3ATQ 67, W3-
PRC 60, W3EOV 56, K3GZK 55, K3JYZ 53, K3QDC 53.
K3LFD 51, W3ADO 49, WA3CEK 26, WA3CBC 18, X3-
LFN 16, WA3CCN 13, WASERL 8, K3VHS 7, K3QDD
6, W3BWT 3, WA3GLP 1. (Nov.) W3SRC 46, K3LFD 33,
\W3ZNW 26. K3LFN 24, WA3GLP 23.

SOUTHERN NEW JERSEY—SCM., Edward G. Raser,
W2ZI—Asst. SCM: Charles B. Truvers, W2YPZ., SEC:
W2BZJ. PAM and NJPN Net Mer.: W2ZI. RMs: WA2-
KIP, WA2BLV. Note to all Jersev Phone Net mem-
fiers: We have had to move frequency again because of
a complaint from the Mich. Phone Net. Look for us
now on 3928 ke, instead of 3930 kec. NJN reports a traflic
total of 452 with QNI of 407. NJPN reports a trafhie
total of 292, QNI of 531. W2YPZ fled to Klorida atter
our zero WX. WA2DKE is a new station in the Tren-
ton uren, W2NDZ scored 4.9 p.p.m. in the recent FNT,
SJRA officers for 1968: K2BG, pres.: W2FYS, vice-
pres.; \WA2EDMB, treas.; K2ICO, rec. secy.; K2BPX.
corr. secy. The Princeton YMCA Radio Club, K2PWK,
meets af 7:30 pat. Kri. at Avon Place. WB2BGH i8 n
new ORS. WB2VMQ now is OPS. Both of these stu-
tions ure giving us net coverage in the Cumden-Haddon-
field area. Santa brought W2ZI a new Clholling 32S-3
transmitter. VE7AAF, Victoria, B.C., and F2PO, in
France were worked on 75 meters first crack out of the
hox! W2TLO is now_guing tn college. The SJRA won
first place with its FD score. W2PU is the new ecall of
the Princeton II. Radio Club, on the air with huth
s.x.h, and e.w. \WB2MNF is lining up the AREC in the
Haddonfield area. WA2UPC is attending MecGill 1T,
Moutreal, and is chief operator of the rlub station,
VE2UN. also scey, of the university radio eclub. Ffln
works VE2UN TCC terminal station for EAN. K2ARY
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sent 6 Official Bulleting in Dee. K8JLF made . guod
score in the SS Contest from university station W2PU.
Truffic: (Dec.) WA2KIP 234, WB2BGH 179. WA2ANL
90, W2ZI 89, WA2BLYV 88, WB2UVB 62, K2SHE 53, W2-
BZJ 35, W2ZVW 31, WB2VMQ 28, W20RS 21, WA2KAP
20, WB2TEN 18, K2JJC 12, WB2FJE 11, WWBZMNF 8,
WB2APX 4. (Nov.) \WB2UVB 74.

WESTERN NEW YORK—SCDM, Charles 'T. Hansen,
K2HUK—SEC:- W2RUF. PAM: W2PVI. RMs: W2EZB
and W2FEB. NYS (.W. Net meets on 3670 ke. at 1900,
ESS on 3590 ke. ut 1800, NYSPTEN on 3925 ke. at 2200
GMT, NYS C.D. on 3510.5 and 3993 ke, (s.5.b.) at 0900
Sun. and 3510 ke. at 1930 Wed., TCPN 2nd Call Area
on 3970 ke. at 0045 and 2345 GMT, NYS County Net on
3510 ke, at 1400 GMT and 2345 GMT on Mon. Con-
gratulations to BPLers W20E, W2SEI, WB2GAL and
WB20YE. Endorsements: K2AYQ as EC Glens Falls
Area, W2PZI as 00, WA2PZD/WB2NNA as ORS and
WB2NZA and WB2GAL ss OPSs. From information re-
ceived here it looks like everyone is studying to upgrade
his license—which is as it should be. K2AAS, WA2UZK,
W2MXH and WB2AKK have heen elected 1968 officers
of the NYSPT&EN. W2PVI, K2CZN and WB2HCT are
the elected officers of the Erie County Emergency Net.
Lewiston-Porter HS ARC secretary WN2DFS sent in a
fine picture of the ' club und the report that advisor
K2AMI has 43 students obtaining FCC licenses, WB2-
SER, secy. of the Fulton ARC, sent in a copy of its
new constitution to ARRL. The ARATS elected K2-
IvAM, pres.; WA2BYN, vice-pres.: and K2RTQ, pe-
rennial secy, W2WUX, the Utica ARC, has a new QTH
in the Civil Defense room at City Hall. WB2VSL wus
uppointed editor of the KATN Bulletin. The RARA
collected 110,854 pennies for a local radio station Christ-
mas fund which buys toys for hospitalized Rochester
children throughout the year. There were 175 calls han-
dled and about 1000 man hours by hams went into the
project. The annual Western New York Hamfest date is
set for Sat.,, May 11 at Vinces 50 Acres on West Hen-
rietta Road. W2ICE continues as program chairman and
W2UTH will chair the v.h.f. conference part of the pro-
uram. Reserve the date now for one of the higgest uf-
fairs m the east. In case you didn't know the affair is
spunsored by the Rochester ARA. which now has aver
400 members. It’s not too early to start thinking about
Field Day. Tratlic: (Dec.) W20E 863, W2SEI 606, WB2-
GAL 558, WB20YE 464, W2MTA 169, \WWA2NDC 168,
W2FEB 130, W2RUF 119, WB2VSL 116, K2RYH 71,
W2HYM 69, K2JBX 51, W2RQF 51, W2FCG 48, WRBR2-
SMD 48, WB2RHJ 45. WB2YUT 41, K2IMI 25, WB2VND
21, WA2ANE 19, K2DNN 19, W2AFB 18, K2EQB 18,
K2KIR 13, WA2PZD 12, WA2AWK 8, W2BLO 7, W2-
PNW 6, W2PVI 5, WA2GLA 3.

WESTERN PENNSYLVANIA—SCM, Robert E.
Gawryla, W3INEM—SEC: K3EMO. PAM: K3VPI
(v.h.f.). RMs: W3KUN, W3MFB, W3UHN, K3SOH.
Traffic nets: WPA, 3585 ke. duily at 7 e.m, local time:
KSSN, 3585 ke. Mon. through Fri. at 6:30 p.M. local
time. W3GJY now has 313/313 countries worked and
confirmed for DXCC. W3KUN has 129 countries con-
firmed on 80 meters. K3GSJ and WA3AWI are in Ox-
nard, Calif., waiting for new 6 area calls, K3VLQ, K3-
HFL and W3FVH are new Swan owners in the Erie
urea. Kilo Watt Harmonicr reports W3ZGI put the cluh
station. W3KWH, un top during the Sept. (19687) V.H.F.
Contest; W3NEKM has 315 countries confirmed for
DXCC. The Radial reports that ex-WN3GKY is now
WA3JFL and WA3GEL got his old call back. Spark
(iap reports the McKeesport Hospital emergency station
is on the air; WA3BHHC is sporting a new T-4XB;
K3CHD has his RTTY equipment going; \WA3GUN
passed the General Class exam; K3RQV is home from
the hospital, WASHUU has a new HA-1 kever. FEx-
WN3EVP is now (ieneral Class with the call WA3JFK.
K3NJZ has left WPA for W7-Land. QST de R3HKK
reports that ice-loading and wind storms have wiped
out its mountain-top antennas including the ten-ele-
ment 50-ft. boom 6-meter antenna, the 2-meter stacked
array, the 220- and 440-meter antennas plus the ‘Mosley
T33-40 four band beam. Traffic: (Dec.) WA3BLE 649,
WB2TNB/3 282, W3BLZ 194, WA3AKH 191, W3NEM 188,
W3IKUN 171, W3LOS 142, K3HKK 89 (W2KAT and
K3AHT ops), WA3EPQ 84, K3PYS 70. WA3GPK 47,
WA3HAL 39, K3SOH 35, W3KPJ 28, K3HCT 27, K3ASI
24, W3YA 24, K3SMB 20, K3RZE 8, K3SJN 8, WA3IPU
6, W3LOD 6, K3AEZ 5, WASHUU 3, K3SJS 3,

CENTRAL DIVISION

ILLINOIS—S3CM, Edmond A, WMetzger, WIPRN—
SEC: WIRYU. RM: WIEV]. PAMs: WaVWJ, WAICCP,
WAIRLA (v.h.f.). Cook County EC: WIHPG.

Net Freq. Days Tfe.
IEN 24940 ke, Siun. 392

March 1968

Times
1400Z

LN 4760 ke, 00007 Daily No report
NCPN 3915 ke. 13007Z Nou.-dat. B3l
NCPN 3915 ke. 1800Z  Mon.-S: 289
IlLPON 3925 ke. 1700 Mon 742
. PON 50.25 Me. 2000 Mon 0

1. PON 145.5 Me. 2000 MW.F, 146
TNT Net  145.36 Mec. 2100 Sun.-Fri. 268

K9IDQU, WIGFF, K9HDZ, WIIUV/KIOSO, KIWMP,
\WIWYB, WIHSD, K9RAS, WOREC and WIHPG par-
ticipated in the recent ARRL FMT. WIOIJ gracuated
from Northwestern with a PhD and is operating WA5-
TOS from Houston. WIDRO spent Christmas in tho
hospital with a heart nilment. WNOSNM received his
General Class ticket. W9WB was c¢lected pres. of the
Starved Rock Radio (Cluh., Make reservations now for
the Central Division Convention to be held in Spring-
field, 1., Aug. 3 and 4, 1968. Contact Convention Head-
quarters at Springfield, IIl.,, 104 North Sicth Street,
62701, New Novices heard are WNIUIG and WNIVQAMI,
WOKMN passed the Extra C(lass examn. WIKNT (for-
merly KO9EGG) is the new call for WGJMS, who has
returned trom Jowa. K9HKJ's new QTH has a new
dipole and tri-band beam. K9DZF has heen operating
with a TR-4. New officers of the SRO (Society Radio
Operators) are WIBUB, WAIPNS, W4FQM /9, WAIJON,
KICGI und KIQJI. WAIITWU, WAIMOS, WAITWY,
WAIOBQ, K9IOZY and WAINWEK were elected officers
of the Hamfesters. \WAIQBM worked 90 countries with
90 watts to a 14AVQ vertical in one yeur. WNIWNR is
a new Novice in the Evergreen Park area, WICGC (5th
Avenue Ham Club) is QRT until further notice. W6-
BXB (WIMAK) was home in Lansing during the holi-
days. MRHA Radio Club station WIEUN is back in
operation ufter ice storm damage to the antennas. The
Argonne ARC's new officers are \WIBYD, WIDJR, WA9-
KQD and \WIUHO. KIRZN went deer-hunting. K9-
QVA has moved to Arlington Heights. WAQKVC is
now WAIVPP, WIOUS, K9AUA, WIOVI, KOCZA, W9-
EKB, W9vQC, KIIFO. KIYZW and KOIYNI were
elected ofticers of the Kankakee Amateur Radio Society.
New appointments include K9KOI as OBS and ORS;
WAIKQD as OVS. WILNQ is working the DX bhand
with a new TR-4, WIQKK received his Old Timers Club
eertifieate, WIFLH is now WB4IGL. WIDNP, \WWIREA,
WAIQNU and WIKPC heud the JARS (Joliet Amateur
Radio Society). W9USR received her Fxtra (lass li-
cense and alse Ist-class phone, WIGBT is using a new
SB-2 on 2-meter s.5.b. WIQXR is building a TC-64.
WASITT joined the ranks of the Silent Keys. K9LMY
was in_the hospital during Dee, WAIUUK is serving
on the TISS Frontier. WOHWG, WAIENA, WAITKO and
WIDRN were elected officers of the Northwest. Amateur
Radio Club. WAISTI and WA9UHA are interested in
starting a countrywide teenager 15-meter net. \WA9IEPS is
serving with the USN at Guam. For information on the
Minnis  Sesquicentennial QSL curds write Mr. L. A.
Wollen Jr.,, Myers Bldg., Springfield, Ill. 62701, WA9-
OTD, WAIMHU, WIEVJ, WAICCP, WAIQXT and
WAIRSN are recipients of the BPL award. Traffic:
(Dec.) WAIOTD 754. WAONMHU 611, WIEVJ 336, Wo-
JXV 332, WAICCP 237, WINXG 194, WAIQXT 179, K9-
K7B 176. K9AVQ 173, K9KOI 185, WAIRSN 165. WO~
DOQ 105, WIHOT 105, WAIPPA 100, WOYCH 75. WAQ-
FSB 73, WILDU 68, WIPRN 60, WAIVKX 60. WAOKPA
54, KOBRTE 53, WIEET 52, WOEUN 51, KOWMP 48,
WAILDC 40, WAIUHA 21, WIIDY 19, WAIQBM 18,
WAIFTH 15, WILNQ 10, K9HKJ 9, K9TXJ 7, KIHSK
8, WNOVLK 5, KIHRC 4, WIYYG 4, WIDBO 2, WA9-
POZ 2. K9RAS 1. (Nov.) WAIRSN 56, \WWAOPIJ 18,
WIIDY 14, WAIHVQ 4, KIRAS 3, WAIQBM 2.

INDIANA—SCM, William C. Johnson, WIBUQ—Asst,
iCM: Mrs. M. Roberta Kroulik, K9IVG. SEC: WAGa

Nets Freq. Time Dec. Tfe. Mgr.
TFN 2910 1330 Daily 2300Z MF 453 Kotvey
ISN 3910 00007 Daily 2130Z M-S 988 K9C'RS
QIN 3656 01007 Daily 337 WIHRY
Ind. PON 3910 12457 Sun. KOEFY
Ind. PON VHT' 50.7 02007 Thurs.-Fri. 328 WAINLE

Silent Kev: WITNP. WIRMT. mer. of the V.H.F. Net
reports Dec. traflic 63. WAIKAG, mgr. of RFN Net, re-
ports Nov. traftic 44 and Dec. traflic 41, WIILU, mgr. of
the Great Lakes Emergency Nel reports Nov. traffic
78. WIHC'Q worked CO2DL on 40 Mec. Dee. 12, WOHAV
is back on the air with an HW-12. WAIWME is a new
Tuchnician at Jeffersonville, K9GEL is running = kw.
mobile, WAIBNX, WICLF and WIDOK are vacationing
in Florida. Santa Claus visited WOMM with a Drake R4B,
WAIFGT with a scope, KIKFN with a Drake and bug,
WAIKLY with a new rig_ and WAILLE with nn Kico
keyer, K9FZX is the new HAWK president. On 3910 ke,
after the 13307 net WIFMJ has heen conducting a aues-
tion-and-answer session on the Advanced and Extra
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Ciuss licenses. WIDUD will give a talk to the Martins-
ville High School ARC. WA9QAA has joined Army
MARS. Clark Co. ARC's new officers are WAIIMT,
pres.; WI9HRY, vice-pres.; WASWNME, secy.; KIQWK,
treag. QIN Honor Roll: WAIMTY 31, KOVHY 23, W9-
BDP 21, WAIKAG 19. WAIKOH 16, WAIFDQ 15, W9-
TQP 15 and KOWWJ 15, .imatcur radio exists because
of the service it renders, BPL certificates for Dec. traffic
went to WAILTI, K9IVG and K9FZX. Traffic: (Dec.)
WAILTT R77, KOIVG 581, KOFZX 546, WIHRY 312,
WAIFDQ 286, KOHYV 221, WOJUK 194, K9STN 167,
WAYZBK 142, WAOKAG 126, WIBUQ 115, K9CBY 81,
KOCRS 76, K9HZY 70, WISNQ 59, WICMT 55. K9EOH/9
54, WOYYX 46, KIEFY 41, KOVHY 40, WAIBHG 37,
KORWQ 36, WOAUM 34, KOYST 32, WAIGJZ 30, W9-
UQP 29, WILG 27. WOFWH 25, K9JQY 25, WAITKZ
24, WAOAXT 22, WIDZC 22, W)HCUC 20, WAIBGI 19,
WOIPMT 19, WAICHY 16, K9ILK 15, WIDOK 13, W9-
FJIT 13, K9FUJ 11, WIBDT 10. WOUUE 10, WAICAW 9,
KOWGN 9, WOHRW 8, KIUEO 8, W9ZZR 8, KIIIV 7,
WAIDBK 6. KIUHQ 6, KOFPA 2. (Nov.) WA9UZM 90,
WAIKAG 67, KOFUJ 12, W9UOZ 3, WAIUUE 1.

WISCONSIN—SCM, Kenncth A, Ebneter, K9GSC—
SEC: WONGT. RM: WAOMIO. PAMs: WONRP, WAQ-
(NI and WASQKP.

Net Freq. Time Days ONI oTC Mar.
BWN 2985 ke. 1300Z Mon-Sat. 279 232 WONRP
BEN 3085 ke. 18007 Daily 732 229 WA9QKP
WSBN 3985ke. 23152 Daily 1208 4268 WAIQNI
WIN  3682ke. 01152 Daily WAIMIO
SWRN 504 Me. 0300  Mon.-Sat. 262 2 K9DBR

Net certificates went to WIGXU and KITBY for WSBN.
Renewed appointments: W9WJH and KIDKU as ORSs,
W90DD now is runuing a kw. on 80-10. A CAN cer-
tificate was earned by WAINVY. RBPIL certificates for
Dec. traffic were earned by WIDYG and WI9ODD. W9~
TQW has a new Galaxy V. KOIKSA has a new HW-124,
KOUTQ has a new long-wire antenna up. K9GDF led
the ()3 with 23 notices sent, and found time to earn
the YLCC, WAVE and WACAN awards. FMT results:
WIKCR 319, WYRKP 47.5 und KIGDF 226.1 p.p.m,
error, The Wisconsin QSO Party will be held Apr. 27
and 28. The WNA Picnic will be held July 7 at Fond
Du Lac. The Central Division Convention will be held
Aug. 3 and 4. Trafti~: (Dec.) WIDYG 464, \WW9ODD 453,
WAINVY 334, WICXY 333, WIDND 332, WIAOW 208,
WAIQKP 288, WIIFS 183, WAIQNT 171, WAINPB 168,
WAIRAK 128. WOABH 119. WA9ISYD 109, WAIPKDM 107,
WOESJ 1086, WIDXV 94, WAONDV 84, K9IFHI 78, K9-
CPM 71, WIYT 57, K9TBY 51, KOKSA 49, WINRP 48,
WAISSN 45, WAITBQ 45, WIRTP 42, WIAYK 40, W9-
CBE 35. WAJOMO 32, K9JPS 31. K9GSC 26, WIBCH
25, \WAGOFF 1R, WOIRZ 14, WIIQW 13, WAILRW 11,
WAINBU 11, K9DBR 10. WIKRO 6, WAIEZU 4, W9-
ONT 4, KOUTQ 4, WAIWKI 1. (Nov.) K9JPS 21.

DAKOTA DIVISION

MINNESOTA—SCM, Herman R. Kopischke, Jr., \WO-
TCK—SEC: WAQIEF. RMs: KQ@ORK, WAQEPX.
PAMs: WAGMMYV, WABJKT. MSN meets daily on 3683
ke. at 0300Z. MJN meets Tue.-Sun. on 3685 ke. at 0100Z.
Noon MSPN mcets Mon.-Sat. on 3945 kc. at 1805Z, Sun.
and holidays at 1500Z. Fvening MSPN meets daily on
3945 ke. at 2315Z. Minn., WX Net meets daily on 3830 ke,
at 24007 and on 3690 ke. at 0100Z, WAODAS, WAQGEZQ
and KOVMW renewed their EC appointments, and K@~
7ZRD renewed as OPS. Congrats to WAOHRM and
WAQJKT, who received BPL awards for Dee. traffic. It
is with deep regret we report the passing of KOIGZ, of
Rushford. During 1967 a total of 373 traffic reports were
received, with a total traffic eount of 16,169, High traftic
was in Dec. with a 1729 total and low in Nov. with an
%46 count. Five BPL awwrds were issued. Minn, Section
Nets reported a total of 1374 net sessions for the year,
21,990 check-ins and 5394 pieces of traffic handled. Active
appointments include 28 EC, 17 OPSs, 7 ORSs, 6 OQs, 4
(ORBSs and 2 OVSs, plus our SEC. 2 PAMs and 2 RDMs.
Our thanks to these active operators. WA@PAN reports
having n three-element 10-meter heam up now. We envy
WAQIDB, WAQIDA and WOUMX who, we understand,
vacationed in warmer elimes over the holidavs. Traffie:
Mec.) WAQEPX 240, WAQJKT 238, KOZRD 212, K@~
ORK 165, WAOHRDM 153, WAQIAW 73, WOPAN 60,
WAGODR 53, WAOQMMY 46. WATCK 44, WAGPUH 34,
WAQIYM 33, KOFLT 30, WAOGLVK 30. WAGQAK 30,
KOSRK 30, WOHEN 29, WOATO 26, \WOSZJ 22, WAQ-
PRD 20. WOBUC 19, WAADTET 19. WAODOT 16, WO~
KNR 14, WAOPPY 14, KQIGZ 13, WAGJPR 12, WAQ-
BZQ 11, KOLWK 10, WOBUO 9, KOMGT 7, WAGOETJ
6, KOZBI 5, WNORRA 4, WAOSSN 2.

NORTH DAKOTA—SCM. Harold L. Sheets, WODM
-SEC: WAOAYL., ORS: K@SPH. New appointments:
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WAQUELO as EC for McLean Co. and KORSA as EC
for Girand Forks Co, WODM in Kansas City spent the
holidays with his daughter and granddaughter. KGSPH
went to the West Coast for three weeks. KOOVE has
to return to Texas and do some mare installation work,
He has a new linear built up with 572s, WOGFE is
working on a super duper burglar alarm for a car,
WAQEWW has moved to the Twin Citics,. WAQMSJ re-
ports WNORSS has a new [DX-35, WNORSR has a new
15-meter beam going, WN@RST has a new HW-I6.
WODXC has the amplifier perking from all reports.
WADAYL was off for awhile but is on some again. We
hear that he has had other pressing ¢ngagements than
school work to take up his time. K7YGW and XYL
K7YGYV have been initiated to the rigors of the N.D,
winter. He is stationed at the GFAFB after a tour of
duty in Thailand. WAOTBR went to Fargo for eye sur-
gery. WAQPOAT is on more now that school work is
lessening, WAOHUD and WAOELO could use some
}t]‘b]pt on the C.W. Net to pass some of the traffic to des-
inations.

YT, WX Net: Sessions 21 Ck-ins 438 Tfc. 12 WABMND-WAGGRX

oW Net: 12 60 49 WAGELO

ND PON Net: 9 170 44 WAQHUD

ND RACES: 17 651 125 WAGETJ-W@HJIU-
K@PZK-WOGFE

Trafic: WAQHUD 257, WAGELO 148, WINQI'@ 46,
WAJPT 30, KOPZK 21. WADM 12, WOGFE 12, W@-
DXC 10. WAQMND 8, WAAGTBR 6.

SOUTH DAKOTA—SCNM, Seward P. Holt, KOTXW
~SEC: WOASCT. RM: WOIPF. Net Manager Phone:
KOBSW. We are «ll saddened by the death of WOYQR,
of Black Hawk. The SDN meets at 0045 and 0400 GMT,
Mon., Wed. and Fri. starting Feh. 1, 1968. RM WQGIPF
has completed arrangements for NCS. Certificates will
he awarded to those who QNT at least 10 times in 3
months, frequency 3645 ke, WOZWL reports an average
16.6 QNT on the WX Net. The NJQ Net reports 220
QNI, 40 QTC, 38 informal; the S.D. Phone Net, 1169
QNI, & QTC. & informal; the Sioux I'alls 2-Meter
Net. 18 QNI 3 QTC, 3 sessions; SDN C.W., 57 QNI,
19 QTC, ull for Dec. Trafic: WOZWL 459, \WAQLLG
136, KOVYY 123, WOSCT 63. WAGMYS 55, WAQPNB
49, WAQRIQ 32, WOIPF 25. WAOMWN 25, WAOQMYV
17, WODVB 13, WAQFJIZ 10, WORWM 6, KOTNM 5.

DELTA DIVISION

ARKANSAS—SCM, Curtis R. Williams, W5DTR—
SEC: WASIIS. PAM: \WASPPD. RM: W5NND. Con-
gratulations to W50BD on making the BPL cleven times
in 1967. Welcome to new Russellville Novices WNSTIR,
WNS5TIZ and WNS5TIY. Many are showing a lot of in-
terest in the new Advanced and Extra Class exams. Net
activity for Dec.

Net Freq. Time  Sess. Trafic QNI Myr.
0ZK 3790 0100Z 31 155 279 W5NND
RN 3815 0030Z 31 120 822 WASPPD
APN 3885 1200Z 26 31 660 K5ABE
APON 2825  2130Z 20 175 353 W5sMJO

Arkansas needs more c¢.w. operators to help with liaison
to RN5. Thanks to W5NND, Arkansas missed only 4
sessions of RN5 during all 1967—our hest year ever!
Your help is needed in the Amateur Radio Emergency
Corps. Won't you give a little operating time to prepare
for emergency communications? Your loeal club ecan use
your support also. Traffic: W50BD 1101, W5SNND 273,
W5DTR 251, WASKETF 171, W5MJO 78, WASPPD 50,
WASQPI 45, WASTLS 40. WAS5SBQI 28, \WA5PKO 26,
\\’.\%’E,;’A 19, WAS0SC 19, W5LZU 11, WASKQU 9, K5-
TYW 7.

LOUISIANA—SCM, J. Allen Swanson, Jr.,, W5PM—
SEC: W5BUK. RM: W5S5CEZ. V.H.F. PAMs: WA5SDXY,
W5UQR.

Net Freq. Days Times (GMT) Net Mgr.
LAN 3615 Daily ;13070400 W5MBC
DELTA 75 3905 Sun. 1330 WASEVU
LaPON 3870 Sun. 1300 W5KC
('GCH 3845 Daily nnis WA5GOH

There is interest in forming a La. RTTY net. If inter-
ested, please contact WSGHP. The Delta 75 is booming
with an average check-in of over twenty-four stations in
eich session. We regret to hear that \WW5JYA is moving
ont of the state. W5EA is very active these days on 40!
WAS0JG is CHC-seeking with lots of 21-Me. activity,
WASLGO reports the Winnsboro High ARC is holding
code rlasses, Please note correction in time of 2nd ses-
sion of LAN! W5CEZ has his HT-45 Il.oudenboomer
back in service. WSNYN, now Advanced Class, says the
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Jesuit High ARC station is WASSCH. K5ANS/5 can be
heard with OBs at 0000 GMT on 3625. WASJVL reports
that WASCST has been reelected pres, of GNOARC.
Bruce also says that the La. Tech, ARC, W5HGT, will
get a radio room in a new dorm with the antenna up
some 11 stories! WSBUK was the La. winner of the WO
District QSO Party. Lafavette ARC's new officers are
WA4NDW, pres.;: W5SEXI. vice-pres.; WASQQB, secy.;
W5VAQ, treas. W5NQQ will remain as editor of LARK.
W5GHP has joined Navy MARS and is active in a
special area RTTY network. The 1968 National Conven-
tion will be held in San Antonio June 7, 8 and 9. KSJXH
traded his NCX-3 for a Swan 500. The ARC of South-
west La. elected K5CXB, pres.;: WASHCU, vice-pres.;
WAS5LIJIB, secy.; KSHAH, treas. It is with deep regret we
note the pasging of KSMKE, of Shreveport. WAINEW/5
recently gave the CLARC gang a fine talk on weather
and radio. Again, fellows, my term as vour SCM expires
in June so get your nominations to Headquarters. ‘Traf-
fic: W5KRX 468, W5CEZ 292, K5ANS/5 125, W5MXQ 88,
W5MBC 76, WAS0HH 41, W5EA 18, WASNYN 17, W5PM
16, WiBlUK 6, WASKLF 2, WASLGO 2, WA50JG 2,
W5JYA 1.

MISSISSIPPI—SCM, S. H. Hairston, WSEMM—SEC:
WSJDF. The Mississippi Emergency Net “T'' was origi-
nated Dec. 27, 1967, with WASRXV as net mgr., with
an assist from WASRRE. This is a teenage net and the
first of this type in our section. The net meets on 3888
ke. at 1730 CST. I was glad to attend the Jackson ARC
yearly banquet and election of KSOFH. pres.; KSPJY,
vice-pres.; W5QDC, secy.; WASRKP, treas,. WASKEY
sent me a very good report of the Mississippi Sideband
Net activity. Thev are reully handling traffic, as WAS5-
OKI can agree. Our old friend K5RUO is back in the
States. He operated TF2WJO in Iceland. His XYL is now
WNS5TQC. The Mississippi C.W. Net has had added im-
petus, with W5JDF. W5BW and W5WZ making this pos-
sible. Marty. with her new call WA5SKI, is doing 2 fine
job from Columbus. I can’t praive WSWMQ and WAS5-
KEY enough for their fine cooperation in the operation
of the Miss. Sideband Net. Check into our nets: Miss.
Sideband Net, daily 1815 CST. 3888 ke.; Gulf Coast
Sideband Net, daily 1730 C:ST, 3925 ke.; Miss. C.W. Net,
daily 1845 CST. 3647 ke.: Miss. Teenage Net daily 1730
OST. 3888 ke. Traffic: WASSKI 149, W5BW 94, KSZFM
25, WASRXV 12, WSEMM 5.

TENNESSEE—SCM, Harry A. Phillips, K4RCT—
Asst. SCM: Llovd Shelton, WA4YDT. PAMs: W4PFP,
WA4LCGK, WALEWW.

Net Freq. Days  Time Sess. ONI OTC Mor:
TSSB 3980 Tue-Sun. 0030 26 1811 311 WA4CGK
TPN 3980 M-Sat. 1245 31 1043 173 W4PFP
Sun. 1400
ETPN 3980 M-F 1140 21 430 56 WALEWW
TN 3635 Daily 0100 30 182 147
TCN 3980 Thurs. 0200 (Wed.night CST) W40GG
Appointment: W4WLH as EC. W4PFP reports that for
1967 the TPN had 13,126 station check-ins and handled
1962 messages. WA4CGK reports a record-breaker for
Dec. report for the TSSB Net with & QNI of 1811 and
QTC of 311, Following are the top ten Tennessee traf-
fic-handlers during 1967: W4FX. W40GG. W4RUW,
K4UWH. W4DIY, WA4YEM, W4PQP, W4SQE. WA4-
YDT, W4WBK. The Tenn. Council of ARC chairman,
W40GG. announces the Kingsport ARC as winner of the
first place Field Day ’67 plaque and the Radio Operators
Club of Oak Ridge as second. Everyone is welcome on
the Tenn. Teenage Net. which meets daily at 4 p.m,
CST on 7270 kc. W4WQZ, of Kingsport, is available for
2-meter sporadic meteor skeds most mornings from 1130
to 1230Z, c.w. or s.8.b. Traffic: W4OGG 285, W4FX 276,
W4RUW 224. W4DIY 162. K4PUZ 152, W4SOE 148. WA4-
YEM 138, WA4YDT 104, WB4DJP 64, WAWBK 58,
WA4GLS 47, W4PFP 34, W4TYV 29, WB4EKI 28, K4-
MQI 25, WB4ANX 20, W4GQM 20, WA4YHO 20, WB4-
GHL 19, W4PQP 18, WA4ZBC 17, WA4EWW 16, WB4-
¥CE 15, WA4AJB 12, WA4INEC 9, K4OUK 8, W4SGI
8, K4UMW 8 K4FKO 6. WA4ICGK 5, K4BTY 4,
WB4ESE 4, WA4HGN 4, K4TAX 4,

GREAT LAKES DIVISION

KENTUCKY—SCM, Lawrence F. Jeffrey, WA4KFO
--8EC: W40YI. Appointments: WB4FOT as OBS, WA4-
SMS as ORS.

Net Freq. Days GMT ONI QTC Myr.
KRN 3960 M-F 1130 374 58 K4KIS
MKPN 3960 Daily 1330 398 141 K4TRT

813 581 WA4AGH

KTN 3960 Dailv R1!
458 513 W4BAZ

0000
KYN 3600 Daily 0000/0300

March 1968

The Lexington Six-Meter Emergency Net has reactivated
and WA4GHQ, V.H.F. PAM, reports a QNI of 47, QTC
of 8 and 8 sessions in Dec. K4YZU handles oversens
trafic on RTTY. WA4WWT took advantage of vacation
to take first place in Ky. traffic totals again. K4KLB
is the new pres. of the Greater Cincinnati Amateur Ra-
dio Association. The Blue Grass Amnatenr Radio Club
toured WKYT-TV in Dec., W4OYI and K4UDZ ure
building hand-held 6-meter rigs for AREC use. WA4-
RTI, WA4SWV and WA4BRD are now on 2-meter f.m.
from the Central City area. W4TOY reports that Louis-
ville has a 2-meter repeater going on 146.34/146.94.
W4YOK'’s XYL is now WN4ITF. Tratlic: WAAWWT 572,
WA4DYL 404, WB4AIN 366, K4YZU 325, WA4AGH 263,
W4BAZ 246, WANBZ 174, WA4SMS 154, WA4GHQ 132,
WA4UAZ 130, WA4KFO 122, K4MAN 99, WA4WSW 96,
W4RCE 74, WB4ACQ 52, KATRT 52, WA4WQZ 47,
WA4UIH 44, W4CDA 42, WAAVUE 42, WB4FOT 36,
WB4BTM 33, W4OYT 24, WB4EOR 16. WA4OMNTII 16,
WA4UHR 15, W4KJP 14, WIMWX 12, K4TXJ 12, W4-
BTA 7. W4KKG 7, K4VDO 7, W4YOK 6, \WB4AFH 4,
K4FPW 3, W4JUI 2, WB4BKG 1.

MICHIGAN—SCM, Ralph P. Thetreau, WSFX—
SEC: K3GOU. RMs: WSFWQ, WSRTN, WASOGR,
KS8KEMQ. PAMs: W8IWF, K8JED. V.H.F. PAMs: W8-
CVQ; W8YAN. Appointments: W8GAI as EC: WS8SS as
OPS; W8FX, W8SCW, WS8SJF, W8TBP, W8WXO as
ORs; W8SS as OBS; WASEOW, W8FWF as OVSs, Silent
Key: W8IDC. W8NOH is coming along much better.

Net Freq. Time Days QNI QTC Sess.  Mgr.
QMN 3663 2300 Dy. 979 741 62 WRFWQ
WSSB 3935 0N00 Dy. 842 174 31 KB8AYJ
PON-DAY 3935 1600 M-Sat. 448 507 25 \VASOGR
UPEN 3920 2230 Dy. 482 105 31 KRZSM
PON-.CW 3645 2400 M-Sat. 192 89 26 VE3DPO
B/R 3930 2230 M-F 700 89 21 WBSJED
MSMTN 50.7 2400 M-Sat. 304 37 28 WASLRC

LENEWEE 14536 0200 Dy. 268 72 30 WASUW
NOON 50.418 1700 M-Sat. 201 8 25 WASFX
WAYNE Nov. 7160 2230 M-W-F 42 150 15 WA8VOG
SW Mich 145.26 0100 Tue. 51 00 1 W8CvVQ
MEN 3930 1400 Sun. 310 50 5 K8JED

New officers: Pictured Rocks RC--WASFSV, pres.;
WS8ZDF, vice-pres.: W8CQU, secy. Saginaw Valley ARA
—-\WASBORO. pres.: K80IC, vice-pres : WS8GAI, secv.:
K8LNR. treas. Central Mich ARC—K8BZV, pres.: W8-
RBCI, vice-pres.; KRETU, secy.: K8HKM, treas.: K8-
NOP and K8UDJ, board. The CMARC has started an
upgrading schoon! as has the SMARA. Wyandotte ARA
--\WA8VOG, pres.; WASWQS, vice-pres.; WASVRJ,
secy.-treas, BPLers: WRITWF, WASVRN, W8IV, WNS8-
WHG and WASVOG. W8UM (U. of M.) finished modifi~
cation with 75S-1, 328-3. HA-10 and all antennas over
100 feet high. The Fordson High School station is really
go-go. WSIHD is hot on c.w. \WWASB8VHG now is on 432
Mec. W8SS skeds McMurdo, KC4USV, for the U. of M.
The Eyve Bank Net’s 5th anniversary, shows total eve
transplants at 2192! WASVGA bought a home in Florida.
W8RX joined the ranks of antioue wireless enllectors.
WS8FX is running a p.p. 4X150A final with a 310B ex-
citer. Traffic: (Dec.) WSIWF 587, K8KMO 467. W18VRN
451, W8IV 384, WS8UM 343, W8JITQ 314, WNSWHG 264,
WASOGR 260, WOGXQ/8 232, WASVOG 212. WSIHD 189,
W8QQK 180, K8MXC 157, WSIUC 156, WSRTN 155,
WASSQC 152, K8ZJU 128, WASWOS 119, WARIAQ 118,
WASLRC 113, W8BEZ 91. WASMCQ 82, WSTDA 79,
WS8PRO 78. WABLXY 74, K8GOU 68. WASORC 65 WAR-
KME 61, W8FX 58, K3KRX/8 50, WN8VRJ 45. KSETU
13, WASGTM 40. WASDSB 38, WBFWQ 37. WASUWQ
38, K8JED 34, WASKRH 34, WSMRM 34, WSYAN 28,
K8VDA 22, \WVSUFS 21, W8TRP 19, WARPII 15, W8AUD
12, WSWVL 12, WSEU 11, WS8HKT 10, WSILP 9, WAS-
VHG 9. WASTSB 8, W8MGOQ 7, W8GAT 68, WASMGM 6,
K8SWW 6, W8ZHB 6, W8DSE 5, W8SS 4. (Nov.) WAR-
T.LRC 100, WARVOG 75, KS8HLR 20, WASKRH 18, WAS-
UwQ 14, WSWVL 14,

OHIO—SCM, Wilson E. Weckel, W8AT—Assf, SCM:
J C.. Erickson, WSDAE. SEC: W80UU. RM: WASCFJ.
PAMs: W8VZ and K8UBK. The Sixteenth Annual Ohio
QSO Party will be held Apr. 27 and 28. This Ohin in-
trastate contest is sponsored by the (Ohio Conneil of
ARCs and the logs must be submitted to K8HDO by
May 30. KSHKB reports the Northern Ohio AR Society’s
1968 ofticers are K8MLI, pres.; K8HKB, vice-pres.;
WASAIZ, secy.: W8QXT, treas. K8HKB did some horse-
trading and now has a T4XB and an R4B, WS8OHN
has an SB-101 and an SB-200, KSMLI has an $B-101
and WABAIZ built a Heath SB-301 receiver. KS8BXT
mports WSHCL, WASABE and WASKIG received their
Worked Trumbull County certificates, WA8VSJ has a
Swan 500 and W8KJE monved to Kenton. West Park Ra-
diops’ 1968 officers are K8GVK, pres.; WSIPA. vice-pres.;
WASYWX, secy.; WASVNW, treas.; K8RKF, trustee.

103



WABAJZ reports that K8DGI has u new Drake R-4B and
« rhombic. K¥PJH is in the hospital. W8QXQ has a new
harmonic. Appointments made in Nov. and Dec.: V8-
WDU, WASGRR and WASLVT as ()RSs: WASPQT, and
WASSHP as OPSs: W8UAI as OBS; WASUYN as OVS,
WSBZX reports WASLSR was on duty at channel 22 TV
Duyton when Hawaii reported guod video and audio
there. The Amateur Radin Editors Association's 1968
officers are W4NOK/WA2RMC, pres.; VE3MJ, 1st vice-
pres.; W8BAH, executive vice-pres. and secy

r.-treaz. I'he
Buckeye Net Bulletin is now edited by W8GOE, with
WASCFJ as net mgr. and WRIMI and K8DDG printing
and typing. Toledo's Ham Shack Gossip tells us WAS-
ZCP received his General Class license; WASZCD re-
ceived his Technician Class license, K8DMU is home from
the hospital and well on the road to recovery: \WASWCB
is home on leave; the Toledo RC held its Annual Area
Jlam Award Dinner with the award going to KSLEFT;
(Genoa RC's 1968 officers are K8VVH pres., WSKDK,
vice-pres.; K8LRJ, secv.; WASGTS, treas.; \W8IWNM and
WASRCK, trustees. From the Dayton RF (‘arrier in a
round-about-way we learn Ohio has 869 Novices, 5769
Technicians, 712 Conditionals, 6448 Generals, 1893 Ad-
vanced. 181 Extra, with 505 of them ladies. The Ohio
Six Meter Net meets at 0000Z daily on 50.86 Mec. From
the Treaty Citv ARA's The Heam we learn that the
club’s 1968 officers are WS8LRE, pres.; WASKZR, vice-
pres.; WASKQQ. secy.-treas.: WN8SZKY and WNIZKZ
new Novices. WSRYP, W8IXZ and WASTYF made the
BPL in Dec. South East ARC's Ham-Fox suys the vluh
has started classes for training its members in Advanced
and Extra ('lass license examinations. Queen ity Emer-
zency Net's The Listening Post informs us the club’s
1968 otticers ure WA4PTI pres.: WARGRR. vice-pres,;
K8JZA, secy.; WABSTX treas,.: WASCOA, comm. mgr.;
and WASCFJ, WASJXNM and WASPMN spoke to the Boy
Scout troop in Finnevtown. Traffic: (Dec.) W8RYDP 751,
WASTYF 445, WASVNU 437, WASAUZ 313, WASUPI 293,
WS8IMI 227, W8QZK 206, WASPQL 198, WASSED 167,
WASOCG 164, WBNAL 158, WASNTA 148, K8UBK 146,
W8GOE 129, WASFSX 113, W8UDG 110, \WA8ZGC 106,
WASLAM 102, WADAE 101, K8ONA 98, W8FGD &9, \V&-
TV 83, W8OUU 87, WASLVT 80, W8GVX 70, W8QCU
70, W8PMJ 684, WASPPK 59, W8WDU 56, WASFHP 55,
WB8OE 52, WASUNE 50, WASMHO 39, W8HII 27, K§BYR
26, K8DHD 25, W8FRV 25, K8DDG 23, WARNMTS 23,
K8VCW 23, WASMVV 22 WSTNF 20, K8LXA 19,
WASBKPN 18, K8LFT 18. W8CXNI 17. W8LZE 17, WRYGR
14, WSLT 12, WASWJR 12, K8QYR 11, W8CHG 10, W8-
OXQ 10, WARAJZ 8, WS8BZX 7. K8DHJ 7, WSIBX 7,
WSEEQ 5, K80ONQ 2, WS8WEG 2. (Nov.) WSAEB 18,
(Oct.) K8HKB 4. (Sept.) K§HKB 1. (Aug.) K8HKB 3.

SIXTEENTH OHIO QSO PARTY
April 27-28, 1968

All Ohio amateurs are invited to take part in
a QSO party, sponsored by the Ohio Council of
Amateur Radio Clubs.

Rules: 1) The party will begin at 2300 GMT
Saturday April 27 and end at 2300 GMT April 28.
2) All types of emission and all bands may be
used, but a station may be worked only once re-
rardless of mode. A maximum of ten stations
may be worked in a single county. 3) The general
call will be **CQ Ohio.” 4) Scoring: Multiply the
number of Ohio stations worked by the number
of Ohio counties contacted. Logs should include
calls of stations worked, time, date and the
county in which the station is located. §) Sug-
pested frequencies are: 3545, 3740, 3860, 7095
and 7250 kc. On the other bands, take your
choice. 6) A cup and four appropriate certificates
will be awarded to the highest scoring stations.
7) All contest logs must be postmarked not later
than May 30, 1968, and should be sent to the
contest manager, Miss Karla Hambel, K8HDO,
rear 1111 West Main Street, Zanesville, Ohio
43701.

HUDSON DIVISION

EASTERN NEW YORK—SCM, George W. Tracy,
W2EFU—SEC: W2KGC. RM: WA2VYS, PAM: W2IJG,
Section nets: NYS on 3670 ke, nightly at 2400 GMT;
NYSPTEN on 3925 ke. nightly at 2300 GMT; ESS on
3590 ke. nightly at 2300 GMT. Endorsements: \W2VP s
00, WA2WGS as ORS and WB2HZY as OPS. Our con-
grats are extended to WB2UHZ, WB2YEM and W2URP
un making the BPL in Dee. During the month, the £SS
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Net handled 310 messages. The new otticers of the Albany
Club include WA2WSY, pres.; WB20GN, vice-pres.;
WB2MOX, seey.; WA2)JWO/WB2MHH, treas. The 3che-
nectady Club held family night in Dee, with W2ZCV,
ax guest spenker, showing movies of winter in Yellow-
stone Park., K2LNG is the new PR Supervisor for East-
ern Region of Air Force MARS. At the Albanv Club,
W2S00, demonstrated the new ETV network of the State
University tn the members, WA2WGS reports n new
DXCC certificate was recrived in Dec, Among the new
Advanced Class is K2YJL, Plenty of Kuropeun DX with
o new vertical on 80 is reported by W2URP., WB2WUS,
WB2WAG und WB2VUK are huilding 2-meter transvert -
ers for s.s,h. K2ALX is active on 432-Mec. ATV. K2YJL
reports 25 states and 12 countries worked on 10 meters
during the winter. W2FWU, WB2ZEC and WB2WBA are
forming a Katonah Indian Ham Club. Co-chairmen for
the Albany Club’s mid-season dinner were K2BUF and
WA2DTE. Operation *Goodwill,” recorded messages ta
our_servicemen, was very successful, according to W2-
APF_ for its eichth consceutive vear. Traflic: WB2UNZ
539, WB2YEM 447, WA2VYT 177, W2EATF 176, W2URP
176, WA2VYS 148, WB2VVS 111, K258JN 38. W2BXC 24,
W2ANY 33, WB2HZY 32, WA2HGB 31, W2UC 31, WA2-
})\'GS 25, WB2VUK 12, K2HNW 9, WB2UEQ/1 8, K2YJL

_ NEW YORK CITY AND LONG ISLAND—SCM,
Blaine 8. Johnson, K2IDB—Asst, SCM: Fred J. Brunjes,
K2DGI. SEC: K20VN. PAM : W2EW.

NT.T* 3630 ke. 1915 Nightly WA2UWA —RM
NLI VHF* 1458 Mc. 1900 Nightly WB2RQF — PAM
NLI Phone* 3932 k. 1600 Daily WB2UQP — PAM
NLS Slow* 2715 ke, 1845 Nightly '\'\"BZU§P —RM
Clear Hse 3925k e 1100 MTWTF  WA2GPT — Mar.
Mic Farad ~ 3925ke. 1300 Ex.Sun.  K2UBG — Mar.
Mie Farad 3610 ke, 0001 Nightly K2UBG — Mar.
All Sye 3925 ke. 13003un. K2AAS — Mar.
NYSPTEN  3925ke. 1R800 Daily K24AS i

*Section Nets. All times shown above are local. WA2VEY,
treas. of Amatcur Radio Societvy, W2HJ, of CCNY un-
nounces that Bachelor of Amatenr Radio certificates will
he issued to anyone working 5 CCONY ARS members at
their home stations. Other officers of CCNY ARS are
WB2VIZ, pres.: WB2EGR, vice-pres.: WB2TJE, secy.
WB2UQP picked up a Heath 2-meter converter for the
SB-300 which promises to be the first step toward liaison
with the V.H.F. Net. W2GKZ is the new editor of the
[.I. DX Assn. bulletin. WB2DZZ made a Handbook
tvpe keyer and has now started on a transistorized rig
for 80 meters, WB2QIL has a new PR-100 erystal cali-
brator and an 80-meter dipole made of 14-gauge copper-
weld. New officers nf the NYSPTEN are K24AS, mgr.;
WAUZK, 1st nsst,: W2MXH, 2nd asst.: WRB2AEK,
secy.-treas, WB2PJH sashayed down to the local FCC
oftice__and passed the Advanced Class test. He met
WA2ECF, WB2SOA and WB2UUD on the way out. The
Rockaway ARC holds theory classes every Tue, on 140.1
Me. at 2030 (except the 3rd Tue. of the month which
is club meeting might) for those interested in pursuing
a higher class license. WA2LJS reports the RTTY Net
meets every Sun. at 1030 on 146.52 and welcomes all
comers! W2PF handled a bunch of traffic from Viet
Nam via Army MARS. The Nassau 10M AREC Net
hns expressed its thanks for the fine jobs turned in by
W2GPQ and WA2HUF during the brief absence of W2-
ZAL In addition, uttendance awards were presented to
W2GPQ. WA2HUF, WR2HAV, WB2QIO, W2AML, W2.
BLH, K2UPA, WHB2JJW and WA2JZX. WB2PTS has been
doing some QRP_ work with a homebrew 10 watter, as
well as some DX on 10-meter s.s.b. W2BCB got n
crewcut and lost all his standing waves! Since he got his
telephone gadget, lavable Ole W2DBQ hasn’t stopped
relnving that oversens type traftic. Dulcet-toned WB2-
EUH of Ye Ole Notre Dame was home for Christmas
und picked up a new Drake R4B from the iolly ol
gentleman! WB2AWX is another who passed the Ad-
vanced Cllass exam. but he also uadvises that Kings
10-Meter AREC needs more guys, K2DDK worked 135
countries in 1967 with 97 of them on 20 meters, which
isn’t bad for a vertical. According to K2DGI, the Hud-
son Division Convention takes place next Oet, 12.13 a¢
Tarrytown. New officers of the Tu-Boro RC are WB2-
IPQ. pres.: W2YSM, vice-pres.; W2LXC. secy.; \WA2-
R8OX, treas. The Amateur V.H.F, Institute of N.Y,
changed its call from W2WCR to W2KU. Looks like WB2-
UZU is heating OM W2TUK to DXCC! WB2DIN reports
the JFK High School ARC of Bellmore has its station,
WRB2BCF, up to 54 conntries already. Officers of ﬂu;
JFRK HSARC are WB2GND, pres.; WN2DBA, vice-pres, ;
WB2ZMDMI. secy.: K2PGR, advisor. A new Noviee over
Valley Streamn way is WN2DVS, Traffie: (Dee.) WA2UWA
5222, WA2GPT 672, K2UBG 374, WB2UQP 219, W2GK7Z
200, WB2DZ7 189. WB2QIL 150, WR2HYK 97, K244AS
86, WH2RQF 84, W2EW &1, WB2AEK 61, WB2PJH 60,



L3

Most new high-power 20 kW FM transmitters use the
EIMAC 4CX15,000A tetrode for service as a Class-C
amplifier. The tube features a new internal mechanical
structure which minimizes rf losses, and is capable of
operation at full power ratings to 110 MHz. EIMAC
also recommends the 4CX15,000A for 220 MHz
operation at Jower power levels for VHF-TV transmit-
ters. » EIMAC's long experience in tube technology
and ceramic-to-metal sealing leadership have com-
bined to produce a tetrode of optimum design and
structural integrity. That's why the 4CX15,000A is
used in more new transmitters than any other ceramic
tetrode with similar characteristics. For more infor-
mation write Product Manager, Power Grid Tubes, or
contact your nearest EIMAC distributor.

15 kW tetrode offers
high power gain for
advanced transmitters

RADIO-FREQUENCY POWER AMPLIFIER OR OSCILLATOR
Class-C Telegraphy or FM Telephony (Key-down conditions)

MAXIMUM RATINGS

DC PLATE VOLTAGE. ...............
DC SCREEN VOLTAGE...............

10,000 MAX. VOLTS

2,000 MAX. VOLTS
5.0 MAX. AMPS
15,000 MAX. WATTS
450 MAX. WATTS
200 MAX. WATTS

EIMAC

Division of Varian

San Carlos, California 94070
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Some hams dropped in the other day and we
got to talking about dynatron oscillation and
what effect it has when you are trying to
stabilize an amplifier. We agreed that it is a
common form of self-oscillation; most of us
have experienced its cffect as noise interfer-
ence, or distortion on a carrier—even un-
wanted side bands. We agreed that it produces
thermal strain on elements. But some hams
didn't know that the voltages can get quite
high and can reduce the tube life. In a run-
away condition, the tube can be destroyed.

We said that dynatron oscillation is caused
when any electrode in a vacuum tube has
negative resistance. But how this is caused
wasn't clear to everyone. And perhaps, more
important, what can be done to eliminate it.
If you were to look inside a tetrode, you
would see some electrons flowing from the
cathode to the plate hitting the screen grid.
This collision would knock loose low energy
clectrons which arc called secondary elec-
trons. Most of them return to the screen grid
because of the relatively low screen-to-plate
potential. 1f they try to get very far from the
screen, the plate will attract them. The result
is an uncontrolled electron flow from the
screen to plate. This is secondary emission.
And during part of the operating cycle of the
tube it is possible that more electrons will
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~ Onereason
-why your amplifier
“may be unstable...

by Jack Quinn, WEMJG

leave the screen grid than will arrive. Thus
causing dynatron oscillation and possibly a
runaway condition.

Now that we had a better understanding
of how this oscillation occurs, we began to
come up with suggestions of how to eliminate
it. One ham suggested that we change the
operating linc so it doesn’t pass through the
tubc’s negative resistance region. In this way,
the oscillation would ncver have a chance to
get started. 1 suggested that we reduce the
alternating current impedance in the screen
grid circuit so that the voltage could not be
developed across it. A very large capacitor
across the screen grid power supply (say up
to 1000 microfarads) should work well.

Why don't you let me know if you have
had this problem—and solved it in another
way? I'm always glad to get into discussions
like this. I think we all learn a little more.

Jack Quinn
Division Marketing Manager

Division of Varian
San Carlos, California 94070



WB2DVK 55, WA2LJS 26, WA2RUI 25, WB2MZE 21,
W2PF 18, WB2JJW 16, W2EC 14, WB2PTS 10, W2BCB 9,
WB2TWH 8 W2DBQ 7, WB2ZNZ 5, WB2CHM 4,
\L(’;%Fé’(i‘si{ 1. (Nov.) WB2BDJ 315, WA2GPT 243, WB2-
) .

NORTHERN NEW JERSEY—SCM, Louis J. Amo-
n?‘()j' \}'22124(%?- Asst, SCM: Edward F. Erickson, W2CVVW.
SEC: K22F1.

ARPSC Section Net Schedules

NJIN 3695 ke.  Daily 7:00 pat. W2BVE RM
NJ Phone 3930 ke.  Ex.Sun.  6:00 py. W2PEV PAM
NJ Phone 3930 ke.  Sun. 9:00 At W2ZI PAM

NJ PON 3930 ke.  Sun. 6:00 p.ar. WA2TEK PAM
NNJ AREC 50,300 ke. M thrul*  8:00 p.n. WA2KZF PAM
KCTN 146,700 ke.  Daily 49:00 pan. WH2IYQO PAM

PVETN 145,710 ke.  Daily 7:30 p.u. K2KDQ Mer.
All times shown local in ecffect. New club officers of the
Fast Coast V.H.F. Society are K20JD, pres.; K2MHP,
vice-pres.; W2DLT, secy.; WB2LIJ, treas.; \WB2FBJ,
~gt. at arms. New officers of the Lund Rovers ARC ure
W2BVE, pres.; WA2GTO, vice-pres.; K2ZOQ, secy.;
\WA2FGZ, treas. The Central N.J. V.H.F. Society’s club
ntficers are WB2DDJ, moderator ; WA2ZZF, vicc-modera-
tor; WB2MNMM, secy.; WA2WIL, treas.: WA200D, sgt.
ut arms. The Knight Raiders V.H.F. club_will continue
wide clusses through the spring. Contact K2KDQ. K2-
BMI passed the Extra and K2EIF the Advanced Class
exams, WN2BVN is on with a DX-35 and has the
NC-183D receiver. The W2BSC group added a Ranger
2 und the 8 & 2 for v.h.i. work. WN2CWV is on 40
meters. W2CVW has a new 220-Mc. converter, WB2UFV
vlaims he doesn't need the high power zmd.is sellgnz
his SB-200. WB2REE attends MIT. WB2RUM is working
wn his M-28 KSR. W2BVE spent a week in England on
husiness. W2NVA has a new 10-mcter beam. WB2VLC
sdded a1 Cheyenne transmitter to his shack. W2LWP
worked 96 stutions in a recent Telephone Pioncer QSO
Party. WN2CWP worked his first DX on 15. K2G
received QSL No. 100 for DXCC. WN2DOU is a new
liumm in Glen Rock and is in the 2-meter traffic nets.
WN2DPV is a new ham in Upper Saddle River and
\WN2DPX is a new ham in Puramus. WA2RFB is with
the Navy in Vietnam. WB2PXW is on his way to the
Philippines for 2 years. WB2VFW is now operating mo-
bile. WB2HJW attends the 1I. of Dayton. WN2DRJ is
1 new ham in Bergenfield. He has a IDX-60B and an
HQ-129X and is using the W2LQP antenna system.
Enough suid. W2LQP visited ARRL Haq. during the
Christmas vacation, 1967 gave NNJ two new nets on 2
meters und a new B-meter net. How ahout an RTTY
traffic net and a Novice traffic training net for 1968.
Anyone interested in these RM jobs? WA2IGQ made
BPL six times and WB2RKK threce during 1967, Traffic:
(Dec.y WB2REK 7684, WA2IGQ 721, WA2TBS 615, K2-
KDQ 503, WB2VLC 266. WB2SEZ 255. WB2NZU 193,
\WA2ACJ 188, WB2DDQ 130, WB2BXXK 125, \WWB2ZGP 115,
WRB2NSV 106, W2PEV 74, WB27ZSH 73, W2CVW 62,
4SM 39, \WA2NJB 38, WB2WUC 38, WB2SJH 35, WA2-
CCF 33, W2BVE 24, WB2PXO 28. WA2KZF 26, WB2WTO
96, WB2CGI 25, W2BSC 23, WA2TAF 23, I\f2DEL 22,
WB2REE 21, WA2WGR 18, WB2BCS 16, K2EFN 15,
WA2GLI 15, WB2JWB 12, K2JSJ 10, WB2UTV 10, K2-
MFX 9, W2TFM 8, K2EQP 7, WB2ZCI 5, WB2RUM 2,
WN2DRJ 1. W2IDH 1. (Nov.) WB2NSV 75. W2DRYV 31,
W2ABL 2, WB2FUW 1. (Sept.) WB2FUW 130.

MIDWEST DIVISION

IOWA—SCM, Owen G. Hill, WOBDZ—Asst, SCM:
Bertha V. Willits, WOLGG. SEC: K@BRE. PAM:
WONGS. RMs: WOTIU, WOSCA. The time ir near for
nominating your SCM for the next two vears, Because
of the pressures of business und other commitments T
will not be a candidate for another term. It is up to
vou, the ARRL members, to nominate and elect my
successor. Officers for the Tu, 160-Meter Net for the
forthcoming vear are WOGSQ, pres.; KOQWO, vice-
pres.; K@TDO, secy.-treas.: KOZCA, act. mgr. KOGAZ
returned Dec. 21 from HC7-Land where he had bheen
visiting. HCTRT, ex-W@ZMU, plans a visit to the states
soon. WOEMA is now manager of the TLCN (Tall Corn
Net). WONTI spent several weeks on the West Coast
Jduring the holidays. WOPFP was active during Dec.
working stations via Es and scatter. Silent Key: WNQ-
KGN, Dule Jucobsen.

Is. 75  Meter Net 26 Sessions QNI 382 QTC (37
[4.160  Meter Net 1 Sessions QNI 875 QTC 15

Traffic: WOLCX 1528, WOLGG 258, WOCZ 213, WAO-
DYV 27, KOEVC 24, WOJPJ 24, KOTDO 20. WOOYP
16, KOBRE 15, WAOQJUT 15, WONGS 14, WAQOTE 13,
\WAQAIW & WAPDUB 6, WAODAG 5. WAQBSTF 4,
WAQMIT 1.

March 1968

_ KANSAS—SCM, Robert M, Summers, KOBXF—
SEC: KOEMB. PAM : KOJMF. RM: WAQMLE, V. .H.F.
PAMs: WAOCCW, WQHAJ, WAOQLSH. The QKN Kan-
sas Novice Net is open to all class amateur radio opera-
tors, Novices especially, Report iuto 3735 at 1600 (:ST.
WAQJFV, net mgr., will be looking for you. WOKKS
is sporting a new TR-4 and an outboard v.f.o. WAQGJOG
is the prond papa of a twoer. Cuffeyville and NCK Nets
report 36 sessions, 182 QNT, 35 QTC. Zone 11, under
the able leadership of KQJDD as EC, conducted 2 pre-
SKT exercise Dec. 17 with 28 stations taking part. The
Tec-Ni-Chat Club, Wichita, has elected WOMRI, pres.;
WAPKQW, vice-pres.: K@WJIR, secy.-treas.; WOKQM,
hoard _member. The Juyhawk Amateur Radio Society,
Inc., K.C., elected WOWNX, pres.; WAQHZS, vice-
pres.; WAOHSK, secy.; WAQPKG, treas.; KOBXF,
KPCZT, WAQOQD, WAOPPN, WA@GOST and WAO-
PUL, board members. WAGDZI still is off the air be-
cause of college activity. AREC Zones 7, 10, 11, 13 and
15 report QN1 211, QTC 22 on the low band nets.
Stations in AREC zones with 75% participation in net
activity are: Zone T—-KOFIG, WOFII, WAOQCVR, WAQ-
NDZ. Zone 15—WOINH, WOKHQ, KODIP, MXU. RXT,
UVH, WAOCAM, DAV, DZA, PMC, NGS. Zone 10—
WOVFP, VZB, PSN. WAUBREK, KPG. Top 257 stations
of the Kansas EC Net are KOEMB, WAQLLC, KONL,
K@IDD, X@GFIG, WAQKHW and WAQCCW. Zone 13
-—-KPAOQ, LPE, WAPKEC, WOFDJ, ¥MP, WOPLN,
WOWXY, WAOQCCW. KOLIQ and his XYL celebruted
their 59th wedding anniversary Nov. 23. Stations working
the Quecn Mary were WOBUL, WOFDO, WAOHW.J,
WAQFQL, KOWUI, KOADVN. KPON, QNI 698, QTC
290; KSBN, QNI 612, QTC 149, 21 sessions: KPN, QNI
257, QTC 47, 16 sessions: KWN, QNI 720, QTC 47; Kan-
sus KC Net, QNL 77, QTC 18; QKS 1Ist, QNI 268,
QTC 163: 2nd. QNI 212. QTC 97; Kans. P! Net, QNI
118, QTC 17; HBN, QNI 750, QTC 230. Traffic: WQINH
531, WAOMLE 522, WAQLIC 177, WOLXA 153, K(ULPE
129; KOJMF 108, KPHGI 97, KOBXTF 93, WAQCCW
82, WAGKPE 75, IKOMRI 65, WOZIY 85, WOAVX 58,
KQYRQ 58, WOCWJ 55, WWQFII 44, K(GJDD 38,
WOPSN 38, WAOQJOG 37, KOEMB M, KQUVH 31,
WAQIQV 30, WOCGZ 24, WAQKDJ 22, WOVZG 14,
KGJID 12. WOKSY 10, WOFDJ 9. KOGIT 9, WAQKDQ
9, WAQJQV 7, KOKED 6, WAQPSF 6, \WOILB 3, WNO-
RQG 3, WNOTCM 2, WNOTAS 1.

MISSOURI—SC), Alfred E. Schwancke, WOTPK-—
SEC: WOBUL. WAQRMW is u new OPS. WAOLOG re-
newed as OPS and WOOUD ax ORS. New oflicers of the
Lees Swnmit RC (WOGWX) are KORWL, pres.; WO-
STE, vice-pres.; WNORMA, secy.: WAQHGU, treas.;
KOAHC, act. mgr. WNOSBP is pres. of the Lees Summit
High School ARC. New pres. of the HHARC (K.C.) is
WAOAPG. The new call of the Ruskin H.S. ARC (K.C.)
is WAQTKV. WAGSDO ix the new cull of the ARC of
Central Mo, (Sedalia). WAOGRFD :und WAOSHC arve
new Cen. Cl. in K.C. New ofticers of the St. Touis ARC.,
Inc. (KQLIR), ure WAUEFB, pres.: WAQOCNS, vice-
pres.; WAOKDMF. secy.; KOHUO, treas. WAQPFU hus
4 new Heathkit keyver. WAGHTN is a new regular on
MON. KQ@JPJ wax uctive in the Nov. FMT. WAQITU
reports 6-meter f.m. skip opened to the East Clonst during
Dec. WOEEE, KOENH, WAGKNW, WAQLOG, WAQ-
QIA, KORWL, KORPH and WOGZLN qualified for Sec-
tion Net eertificates for the Teenage Traffic Net (MTTN),
WOSJE und the Lees Summit ARC need help from
clubs and individuals on the radio observance of
AMlissouri’s 150th wnniversary, Your offer of help cun
be passed through the MoSSB Net, Net reports for Dee.:

Net Freq. Time  Dayps Sese. ONI QTC  Mgr.
MEN 3885 23302 M-W-F 13 171 264 W@BUL
MON 3585 0100Z Daily 30 222 215 WOTDR
MNN 7063 19002 M-Sat. 25 94 75 WBOUD
MoSSB_ 3963 2400Z M-Sat. 23 668 169 WARTO
AMoPON 3810 21002 M-F 18 225 143 WeHVJ
QMO 7075 2200Z Sun. 5 19 19 WAPFKD
PHD 504 0130Z TueGMTY3 57 10 WAGKUH

Traflic: KOONK 5724, KOYBD 522, K@AEM 314,
WOOUD 143, KOYGR 132, WAOCXG 106, KOJPJ 67,
KOJPS 67, KORPH 66, WAQJIH 64, \WWOHTN 52, KO-
REV 51, KOVVH 50, WORTO 49, WOHVJ 39, WOZLN
30, WAQKUH 29, WOBUL 28, WAPPZI 23, KOORB 186,
WAQOZO 16, WAQPFU 13, WAQORMW 13, KOGOB 12,
WOBVL 11, WAOHQR 10, WAQQLN 8, WNOSBP 3,
WAQLOG 2.
(Clontinued on page 108)

‘The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write League Ileadquarters. Use ours, too. It's
06111,
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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.

o HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, "W’ bracing.

o EASY MAINTENANCE —
No guys or house
brackets needed.

RISES TO 51 FT.—
Nests down to
21 ft.

e HOT DIPPED
GALVANIZED AFTER
FABRICATION!

All welding by
certified welders.

IMMEDIATE DELIVERY

$36260

FREIGHT PREPAID INSIDE
CONTINENTAL U.S.A,

ri=Ex TOWER CORPORATION

7182 Rasmussen Ave., Visalia, Calif. 93277
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NEBRASKA—Acting SCM, Tonv Cashon, KOOAL
—SEC: KOOAL. Montuly net reports tor Dee.: Nebr.
Emergency Phone Net, WAQGHZ, QNI 1392, QTC 117,
Nehr. Morning Phone Net, WAGIUF, QNI 1209, QTC
87. We:t Nebr. Phone Net, \WONIK, QNI 677, ()TC 64
Nebr. (".W. Net (NEB), .leAIxIx Ist session QNI 1
QTC 95; 2nd session QNI 123, QTC 90, AREC (! W
Net, W %(\F‘TI QNI 10, AREC ‘Phone Net, WOIRZ,
QNT 228, Dead hnd Net, WAOQMCX, QNT 260, QTC 84.
Nebr, Storm Net, WAQLOY. 2330Z session, QNI 1199,
Q1'C 1368; 00307 session QNI 1409, QTC 105. 160-Meter
Phone {\mt WAQCBJ, QNI 521, QTC" PAMs: WAQJUF,
Morning Net WAQLOY, Storma Net, W XOOHO. asst.,
Noon Net WAOGHZ. The Pine R:dzu ARC’s most val-
uable member trophy weut to KOTPK, WAMBBS was
elected pres. ECs are reminded to mail in SET reports.
Tratlic: KOAKEK 354, WAQGHZ 347, WOLOD 215,
KOJTW 126, W \DQ\TZ 689, WAQIBB 63. WOGEQ 59,
WAOOCW 53, WAQIBL 48, WAOPEJ 43, KOUWR 41,
WOBFV 28, "BOIFN 28, WAOBOK 26, WOHTA 26,
WAQIXF 25 KOKJP 24, WAQOGVJ 17, KODGW 15,

KOVYDS 15, KOODF 14, KOFRU 12, WAQKHE 12
WAQPIF 11, WAGDXY 10, WAQIXD &, WOWHY
WOVEA 7. KOHNT 6, WOLJ’O 8. WAOMHW 6, W ONIK
8. WAOIKG 5, KOECH 4, WAQEEI 4, \\OHOP4 WAQ-
JUF 4, KOOAL 2, WOPHA 2.

NEW ENGLAND DIVISION

CONNECTICUT—S3CM. John J. McNassor, WIGVT—
SEC: WIPRT. RM: WIZFM. PAM: W1YBH. Net re-
ports far Dec.:

Nd Freq. Days Time Sess. ONT are

CN 3640 Daily 1845 31 488 542

CPN 3880 Daily 1800 41 504 268
Sun. 1000

High QNT: CN—WI1ZFM, WAIHSN, WIMPW and WAlL-
FJII, CPN—WIGVT 27, WIYBH 26, WILUH 25. WAlL-
FEEJ 23, WAIFVH 22, K1BOP 21, WAIFZE, WIMPW 19,
KIEIC 17. WAIBDA 18, Our SEC, WIPRT has worked
hard to develop state-wide EC facilities. Please give
him vour full support. WIKAM: F A Slo Net (3740 at
6 p.M.) reports 31 sess., 248 QNT and 110 QTC for Deec,
E A Trathc Net, 0030Z on 3930 kec., requests more
check-in stations. The Nutmeg V.H.F. Traflic Nets meet
nightly at 9 P.M. on 50.6 and 145.4 Me. Clubs and in-
dividuals are reminded that our Director, W1QV, appre-
ciatex reports on yvour activity and progress. Please keep
him informed. The Conn. Council offers n newsletter to
all club presidents. Cuntact WIWHQ. The Tulecott
Mountain U.H.F. Society, WAIIOX, is active on 2 and
6 meters. A club newsletter second to none is published
by WI1ADW for the C'andlewood ARC. Best of luck to
KIBXG, who has been sicceeded by KIYEE as the Navy
MARS cnordinator for Conn, Qur continued support goes
to KIYEE. My inaccurate tyvping in the Jan. report
transposed the call letters of WI1VW, who holds the
record of 38 years as Class I Official Observer and is
still active at it! Congratulations to: WIEFW (719 to-
tal!) and WAIFVH on Dec. BPL; WICSM. Extra Class
license ; WAIHMC. General Class license; WNIIVE and
WNIIVG. new Novice tickets: and WAIFGN, Conn. QSO
Party rating. We urge all stations to include 3- and
6-meter equipment. ‘Make use of these wide upen spuces
for experimenting and operating. There's lots of room and
its lots of fun! Traffic: (Dec.) WIEFW 719, WAIHSN
314, WAIFVH 307, WIYU 272, WIEEN 162, WAIHEW
149, K1QPN 143. KIRQO 139. KIEIR 127 WAICYV
1286, WIKAM 126, WAIFGN 120, WIAW 113, WIWCG
111, WAIFNT 107. KISXF 8. WIGVT 78, WAIGGN 69,
WIMPW 85 KITKS 56, WAIGIX 50, K1EIC 47, WAl-
IUL 42, WIYBH 36. WAIGFW 35, WIQV 32. KISRF
28, WAIFJU 26, KILMS 19, WIBDI 17, WICHR 186,
K1BOP 13. Wl(‘T‘H 11. KIPJO 11, WAIGER 0, WICSAT
8, K1YGS 8, WIBNB 7, KICEC 3. WAIIEG 3, WI1ZL
3. WAIGOI 2, WVIIQJ 2, WNIIVG 2, WICTI 1. (Nov.)
WICTI 18, KITKS 18.

EASTERN MASSACHUSETTS—SCM, Frunk L.
Baker, Jr., WIALP— W1A0G. our SEC, received reports
from these ECs: Kls HHN, PNB, A\IPD ERO, DZQG,
WAIDXI. Wis BGW, DAL, ZLX and W2AZO/1 taok
part in the Nov. FMT. WIIAU is the new EC for
Whitman; he is alzo Alt, RO, K1UMP is RO. K10RE is
C.D. Director. KIWYS will be on 6-mefer s.s.b, in
Montans., The ENM2MN had 22 sessions, 83 ONI, 153
traffic. Ex-WIVJC is now a K7 in Nevada. W8YWQ, ex-
WILXU. is working the gang around here, The South
Shore Amateur RC will hold an auction Apr. 18 at the
Viking Club in Braintree. WIDVA, ex- KICRT.-WA4KSO,
now in Chelmsford, has an NCX-5. WAIEYY, KIPNB,
WAIHXNF and W10J0M made the BPL. WIHWC moved
to Braintrce. WAIDGH is Contest Manager of WIAF,
Harvard Wm\lpsc Roc. WNIHPA is on 80 e.w. WAIGBT
has a new HA-350 receiver, WOMIJ/1 is on 10/15/20.
WAIHWA, ex-WAIDOD, WAIDZJ and WA1IOB are now



the Novice rig with built-in incentive

Heathkit HR-10/DX-60

Heathkit HR-10B . . . the receiver you never out-grow.
Tunes amateur bands only AM, SSB, CW, on 80
through 10 meters. Solid stability for solid copy of
CW and SSB; separate RF and AF gain controls;
BFO tuning; *‘S” meter; AVC on/off: automatic
noise limiter; RF amplifier; crystal lattice filter;
lighted slide-rule dial; optional 100 kHz crystal cali-
brator; 7-tube superheterodyne circuit; pre-built a
aligned tuning unit.

Kit HR-10B, 20 Ibs., no money dn., $8 mo...........$79.95
Kit HRA-10-1, plug-in 100 kHz crystal calibrator, 1 Ib...$8.95

Novice now, General later

Heathkit DX-60B . . . for Novice & General operation.
Run 75 watts CW input for Novice operation . . . run
full 90 watts ’phone or CW for General class opera-
tion; 80-10 meters; neutralized 6146 final for stable
operation on all bands; built-in low-pass filter; grid-
block keying; four crystal sockets (or use HG-10B
VFO below); drive-level control; grid-plate current
meter ; drive-tune control; pi-network output for 50-75
ohm load.

g(z;t DX-60B, 24 Ibs. (less crystals)..

GH-12, PTT mike, 21IbS.......coivevennns

Heathkit HG-10B VFO . . . when you are ready for
General. Calibrated for 80-2 meters; provides 5 volts
RMS in the 3.5-4, 7-7.425, and 8-Y9 MHz ranges;
28-to-1 dial drive; *‘spot” switch for off-the-air tuning;
powered by transmitter.

Kit HG-10B, 12 Ibs...no money dn., $6 mO........... $37.95

et e i [ IT AT R IT
HEATH COMPANY, Dept, 9-3

.
FREE 1968

Benton Harbor Mlchlgan 49022

‘COTW"%_ Bsqion Harbor, Mrch:gan 49022 Prices & specifications subject to change without notice. AM-193

1
! I
CATALOG i ) Enclosed is $ plus shipping. |
Please send model (s)

: ggg‘ﬁfﬁg“;ﬁ’:“;‘jrﬂ"g' | O Please send FREE Heathkit Catalog. }
** color TV, amateir radio, I {3 Please send Credit Application. |

- “shortwave, test, CB. ma. Name. i
tine, educational. home | (Please Print) |
. 'Save up to 50% by doing the easy ] Address. '
~dassembly yourself Mail coupon or write Heath l City. State ]
L ;|
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Every twelve minutes

somewhere in the,world
another new Halhc; “

transmmer begms 10 Spe

the universal language

. . E?(:{-IEM&B lCAia Ltda.—Bogota tEi:lsAg‘E‘lé?gl rl’*iEaan—Point-A-Pitre
of better communications N

GUAM
Ing. Hans Schulze Ltda.—San Jose TERCCO—Television Electronics &
Radio Components

C —A|
a m U n g m e n . ;ﬁsezﬁ?#gghnlque Huguet ompam—gana

Brazzaville EIUMt'EM‘i‘LAG temaiteca
: ectronica Gua e
Luso—Kasai—Leopoldville Guatemala
ADEN BELGIUM DENMARK
— A . HOLLAND
ﬁﬁﬂ{,’“t”"a' Ebrahim M., & Son, Inc. lBehl'am SSX\. BBrusse[ls Radio Magasinet—Copenhagen Compagnie Generale D'Electricite
neico 5.A.—bBrussels Tage Olsen A/S—Copenhagen The Haag
ARABIAN GULF BERMUDA ECUADOR INELCO—Holland N.V.—Amsterdan
Green Salon—Bahrain EZ‘}’{H}Z?, Watlington & Co. B. Aviles Alfaro & Co.—Guayaquil gg;?:%;n?;gg;:irslnternatlonal Ltd
ARGENTINA Ing, Al Horvath—AQuito
Telsa S.A.C.1.F.I.—Buenos Aires BOLIVIA HONDURAS
Casa Bustamante—Santa Cruz EL SALVADOR Accesorios Electronicos
ARUBA Corp. Electro Boliviana S.A.—La Paz Televox S.A.—San Salvador Teguclgalpa
Casa Electronica International Machinery Co., S.A. HONG KONG
Dutch West Indies La Paz E{‘Sé?&‘gN.QUES_Ha,,ow, Essex  Oriental Engineering Co.—Hong Ko
AUSTRALIA BRAZIL ICELAND
i Comercial L. Carvalho Ltda, FINLAND
s?cctglﬁglectronIcs——-mchmond, sao Paulo Nores & Co. Oy—Helsinki %a;mmal Sveinn Gudmundsson
WEs Electronic Supplies Co. BURMA Orbis Oy—Helsinki NDIA
ydalmere, N.S.W. h — i
' Singh, G. B.—Chandigarh FRANCE | . Singh, G.B.—Chandigarh
AUSTRIA CAMEROONS Tele-Radio-Commercial—Paris
Pi-Mo Technical Industrial Products Paterson, Zochonis & Co., Ltd. GERMANY L’;?,ﬂ';ﬁﬁ'#,a ding Company, Ltd
éigggtronlcs Distributor, Inc. Paris, France ing. Hannes Bauer—Bamberg Diakarta Kota , Ltd,
CEYLON
Queens Radio & Television Corpa GIBRALTAR IRAN
BAHAMAS Machinery Ltd, i —
Besco Ltd.—Nassau Colombo achinery NlalaﬁCo., Ltd.—Teheran
Forsythe's Radio Serivce—Nassau CHILE GREECE IRAQ
John S. George Co.—-Nassau Raytronics S.C.—Santiago Atha Electronics—Athens Abdulkader M. Adamji Co.—Baghd

amateur radio
equipment

FM industrial ‘ citizens military
communications two- way radio communications




IRELAND

I.T.G.
International Trading Group Ltd.
Dublin

ISRAEL
Supply & Development Co., Ltd.
Tel-Aviv

ITALY
Doleatto, Bernardo—Torino

JAMAICA
Finzi & Gadpaille—Kingston

JAPAN
Blackwell Electronics Ind. Co. Ltd.
Kyoto

JORDAN .
Near East Engineering Co.—-Amman

KENYA
Safari Air Services Limited
Nairobi

KUWAIT
Mohamed Saleh & Reza—HKuwait

LEBANON
Boulos Freres—Beirut

LIBERIA
F. & F. Electronics Service
Monrovia

LIBYA )
Libyan Electronics Company
Benghazi

Paramount Trading Company—Sliema

MEXICO
Jose Y. Canedo—Monterrey

NEW CALEDONIA
Menard Freres—Noumea

NEW ZEALAND
John Gilbert & Co., Ltd.—Auckland

NICARAGUA
Octavio Rocha & Cia., Ltda.
Managua

NIGERIA
Mandilas & Karaberis Ltd.—Lagos

NORWAY
Norsk Radio Surplus—Oslo

PAKISTAN
Modern Trading Co.—Karachi

PANAMA
Electronico Balboa, S.A.
Panama City

Halman, S.A.—Panama

PERU
Elecsa S.A.—Lima

Comercial Pacifico, S.A.—Lima

PHILIPPINES
Radiowealth, Incorporated—Manila

PORTUGAL
Ondex-Representacoes Electronicas
Lisbon

PUERTO RICO
G.A.P. Dist. Corp.—San Juan

Cerra T.V. Inc.—Santurce
Electronic Center Corp.—Santurce

SAUDI ARABIA
Abdulrahman Algosaibi—Riyadh

SOUTH AFRICA
Chenik & Barnett—Johannesburg

SOUTHERN RHODESIA
C. S. McIntosh—Causeway

SPAIN
Cominex S.A.—Madrid

SUDAN
Cine & Photo Supply Co.—Khartoum

SURINAM

Handelmaalschappi] !. Fernandes &

Son N.V.—Paramariba

SWEDEN
Bejoken Import—Malmo

Sky-Way Teleradio—Sodertalje

SWITZERLAND
Equipel, S.A.—Geneve

SYRIA
The Syrian United Corp.—Damascus

TAIWAN
MacKarl and Company—Taipei

THAILAND
United Industry Limited
Partnership—Bangkok

TRINIDAD
Sabga Bros—Port-of-Spain

TURKEY
Metya Limited Sirketi—Ankara

7#he hallicraftfers co.

A Subsidiary of Northrop Corporation
600 Hicks Road, Rolling Meadows, lil. 60008 U.S.A.

short wave
receivers

special frequency
receivers

ruggedized AM/FM/SSB

communications

marine
communications



ELECTRONICS
Oceanside, California




.. EVOL UTIONI

5 BAND—520 WATT TRANSCEIVER

SSB-AN-CW

The new mode! 500C is the latest evolutionary develop-
ment of a basic and well proven design philosophy. From
the very beginning, with the introduction in 1961 of the
first single band SSB Transceiver, Swan has followed a
steady course of improvement by evolution. You mlght
think that we would finally reach the point of leaving well
enough alone, but with some 18 licensed hams in the
engineering, sales and production departments of our
organization, it just isn't possible. Thus, the new model
500C, with greater power and additional features for even
k- more operator enjoyment.

RCA recently introduced a new heavy duty “blast rated”
tetrode, the 6LQ6. With a pair of these rugged tubes the
final amplifier operates with increased efficiency and
power output on all bands. PEP input rating of the 500C is
conservatively 520 Watts, Actually, an average pair of
?LQG' s reach a peak input of over 570 Watts before flat-
opping!

Further refinement of the famous Swan VFO results in
even greater mechanical and thermal stability and more
precise dial calibration. Custom made planetary drives, ma-
;:hir_led to extremely close tolerance, provide velvet smooth
uning.

The 500C retains the same superior selectivity, of
course, that we have been offering. The filter is made
specially for us by C-F Networks, and it's no secret that it
is a better filter than is being offered in any other trans-
ceiver today. By moving the LF. to 5500 KC, and increas-
ing the number of tuned circuits in the receiver, we have

SEE IT AT YOUR
SWAN DEALER

HOME STATION-MOBILE-PORTABLE

achieved substantial improvement in image and spurious
T‘/ectlon These improvements, coupled with additional

| filtering, result in what we believe is the cleanest
transceiver on the market.

For the CW operator the 500C includes a built-in side-
tone monitor. Also, by installing the Swan Vox Accessory
(model VX-2) you will have break-in CW operation. Thus,
the model VX-2 now fulfills a dual function, both auto-
matic voice control and break-in CW keying. Grid block
keying of a pure CW carrier is employed with off set trans-
mit frequency.

The 500C embodies Swan's well known dedication
to craftsmanship, performance and reliability, with a serv-
ice policy second to none. When you visit your Swan dealer
and look over the 500C, we are sure that you will
be glad we couldn't ‘let well enough alone.’ $52“

SWAN 350C Qur lmproved standard model, now in produc-
tion, and still only $420
ACCESSORIES

MATCHING AC POWER SUPPLY
Model 117XC ..ovvvvniinninnnnn
12 VOLT DG POWER SUPPLY

Model 14-117 .. et iiiiiiieiercnennnn
MODEL 410 FULL COVERAGE EXTERNAL VFO.. ..
MODEL 22 DUAL VFO ADAPTOR.................... $25
MODBEL 405X CRYSTAL CONTROLLED MARS OSCILLATOR $45
MODEL VX-2 YOX and BREAK-IN CW UNIT........... ..335

......... seseeevsssecsescnee

------

ELECTRONICS

Oceanside, California
A SUBSIDIARY OF CUBIC CORP.



Order Waters fine ham gear direct

DUMMY LOAD/WATTMETERS
An effective means of measur-
ing and peaking RF power into
a dummy load. Four calibrated
scales permit accurate readings
of RF watts. Protective warn-
ing light,
MODEL 334A
1000 watts.

2t0 230 MHz ...... $135.
MODEL 374
1500 watts.

2 t0 30 MHz ...... $135.

PROTAX"™ ANTENNA SWITCHES
Unique coaxial selector switch-
es that automatically ground
entire antenna system when
station is not in use. Handle
1000 watts; complete with
hardware.

MODEL 375 SP6T

Rear Axial Connectors $13.95
MODEL 376 SP5T

Side Radial Connectors $12.50

MODEL 380 SPDT
Rear Axial Connectors = $12.45

MOBILE BAND-ADDER™M

Add 10, 15 and 20 meters to
any standard mobile antenna
with 40 or 75 meter coil. Pre-
tuned for full coverage on each
band. Will carry 500 watts

PEP . . . lightweight and in-
stalls in seconds.
MODEL 3703 ....... $19.95

AUTOMATCH ANTENNA . $42.85
Rugged — efficient. (Mast, stain-
less steel tip and 75 meter coil.
Complete)

GODAX KEYER

Automatic spacing and timing
from 5 to 50 WPM . . . built-
in double-paddle key adjusts
to any fist. Solid state with
sealed “Reed” relay . . . keyed
audio output at microphone
level allows use of VOX circuit
on either sideband. Self-
powered — operates with any

rig.
MODEL 361 ......... $92.50
(Less 1.35 volt hatteries)

Your QSL
card will
bring you
the NEW

Waters
Catalog

Complete data on
the entire Waters line

REFLECTOMETER

Measures both forward and re-
flected power simultaneously
on unique double meter. Covers
3 to 30 MHz at 52 ohms on
two separately set forward
scales of 200 and 1000 RF
watts (20 and 200 watts re-
flected) to insure accurate
readings. Complete with direc-
tional coupler.

MODEL 369 ........ $120.00

COMPREAMP

Add definite “talk power” to
your signal with Compreamp!
Self-powered and solid state,
it is easily installed in the
mike line of either fixed or
mobile station., Great for the
added punch when QRM and
band conditions are tough.
MODEL 359 ......... $27.95

ATTENUATOR
Gives stepped attenuation to
225 MHz from 0 to 61 DB in
1 DB steps. 50 ohms,
MODEL 371-1

(UHF Connectors) ... $29.95
MODEL 371-2

(BNC Connectors) ... $32.50
MODEL 371-3
(N Connectors) .... $38.95
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...from | ﬂ/

BAND | ADDER™

Add 10, 15 ¢

20 meters to your
mobile antenna!

Mod. 370-3
$19.95

Try it for 30 days

Your money back if
you're not satisfied!

Use the Band-Adder 30 days in your mobile operation,
If it doesn’t fulfill every claim we make and satisfy
you completely . .. return it for full refund of the
purchase price! Remember — Band-Adder installs in
a jiffy, never requires adjustment and handles 500
PEP in a walk. Great for marine mobile, too! Don’t
miss this no-risk opportunity. Order your Band-Adder
today!
*Band-Adder installs instantly on Waters

Auto-Match or other standard antennas
employing 3/8-24 coil threading.

order from the
exclusive Waters
Distributor

nearest your QTH

The complete Waters line is always in stock
at all of these exclusive Waters distributors.

AMATEUR ELECTRONIC SUPPLY
Milwaukee, Wisconsin 53216

AMRAD SUPPLY, Inc.
San Francisco, California 94121
Oakland, California 94607

ARROW ELECTRONICS, Inc.
Farmingdale, Long Island, N.Y. 11735
Norwalk, Connecticut 06850

Totowa, New Jersey 07512

Mineola, New York 11501

New York, N.Y. 10007

ELECTRONICS CENTER, Inc.
Dallas, Texas 75204

ELECTRONICS DISTRIBUTORS, Inc.
Wheaton, Maryland 20902

HARRISON RADIO CORPORATION
Jamaica, Long Island, N.Y, 11435
New York, N.Y. 10007

Farmingdale, Long Island, N.Y, 11735

HENRY RADIO, Inc.
Butler, Missouri 64730
Anahiem, California 92801
Los Angeles, Calif. 90064

STERLING ELECTRONIC SUPPLY
New Orleans, Louisiana 70112

WORLD RADIO LABS, Inc.
Council Bluffs, lowa 51501

PAYETTE RADIO Limited
Montreal 3, Canada

This order form may be sent direct to the factory or to your nearest Waters Distributor.

WATERS MANUFACTURING, Inc., Wayland, Mass. 01778 Dept. 0-3
Send ............ Model .......... @.......... each ........ o8 .
Send ............ Model .......... @ .......... each ............ $ .o
Total Order (Mass. Deliveries Inciude Tax) Check/Money Order Enclosed ... ..... L
NAME e CALL ...,
DD RES S ...ttt e e e
CITY STATE .............. P . ...... e




Handbook
Companion . ..

. STUDY
ASSIGKMINTS
« [XPIRIMINTS
» [XAMINATION
QUISTIONS
*
sy

CLoRGE
GRAMMER

14
Based an

THE
RADIO AMATIUR'S
NANDBOOK

A concise, clearly written text for
use with the Radio Amateur's
Handbook, A Course in Radio
Fundamentals is ideal for the be-
ginner but just as useful for the
more advanced amateur who wants

to brush up on his radio knowledge.
i For radio theory classes it is one of
the most practical books available.

if—

Complete with study assign-
ments, experiments and exam-
ination questions based on the
I Radio Amateur’s Handbook.

“You get more fun out of a radio if you
know how and why it works.”

$7.00 posTPAID

US.A.

I $1.25 Elsewhere

The American Radio Relay League

Newington, Connecticut 06111
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General Cllass, KXIVGM has gone back to N.U. KICCL
s Advanced (Mlass, WIALB has an SB-101, W2AZO/1
has an antenna ft. long. The South Shore Club had
a( hristmas party. WAIBFD is on 10/15. The EMNN had

1 sessions, 72 QNT, 42 traftic. WI1FJI has a trap doublet
fnr 10/80, WATAIN has w tower and beam for DX,
WAIACD worked Ariz. on 8. KIFJM hesrd some good
DX on 6, KIWKG and his XYL, WAIGRV. moaved to
Lowell. His father and mother are i{IWGR and WA1AGR.
WALTAWLYT is on many bands, WINJL is u first-vear stu-
dent at B.C. Law School. Appointments endorsed :
KIWVW., WIUJF, WIIVZ WIPSG as ECs: KI10JQ ax
OVS; Wis NJL and PEX as ORSs; WAIEYY and
WINJL as OPSs, KICCW is gning to make n map of
the New Eng. Div. area showing the lneation of the
most active 75-meter phone stations, Temporary officers
of the New Eng. (hanter of the QOTC are WIDFS,
chairman: WIHIL, seev.: WI1AOG. frens, WIKJ will he
contaci man with the National QOTC, a net on 3980
ke, at 8 par, Wed, The Massasoit ARC had an MARA
night with the XYLg and YLs. WIKGU is editor of the
huiletin, WIBHD has been endorsed as OV, OBS und
EC for Fverett: KICLM as OPS; WIHPY as EC for
the New Eng. Emerzencv Phone \pt \\ 10FK is bhnsv
working around his new QTH. W10JQ is working on a
kw. for 2, WIBVP ix nn a Coast Guard eutter telephone
relaying with WIFQA, KIVIT and K1ZJIW. The Capeway
RC met «t KIMAK's, New officers are KIM &K uroupn
manager; KIHGT, usst.; KILOE, rec. seey.: WIZST,
treas, : th(JT corr, secy. The ()nannapn\nvt RA held
a meetmg and showed a movie on the Alaskan earth-
unake hv WIHKG. WAIDOK spoke at the meeting.
W2BUW js ex-WITZR. The Yankee RC leld a meeting
and KICMS chowed movies on tower erection. W1JPT
had 2 nice write-nup in a Roston paper about his work in
Navy MARS. The 6-Meter C'ross Rand Net had 21 ses-
sions, 187 QNIs, 26 traffie. WIIFI has a new Heathkit
reflected power meter, WAIDJIC suys his radio «lub is
entering the Secience Fair in March, WAIETC is building
RTTY gear. K9AQP/1 has a 230-Me. converter using
FETs. Traffic: (Dec.) WAIEYY 784, KIPNB 665, Wi-
OJM 664, WIEMG 312. KI1CLM "71 WAITAXF 260,
WIFJI 30 WIDOM 189, WIDAL 104 WI0AG 100,
WAIDPX 100, WAIFST 72, WALAIN 64, WITDP 45,
WAICLR 38 WAIDEC 35, KILCQ 35, WAIGCH 33.
WIDKD 31, WAIDED 29, WIPEX 26, KIOKE 20. Wi1CT
9, WAIIOB 9, KIYUB 8, WIAAR 3, WAIDIC 3. WIIFI
3. (Nov.) WIIAU 26, WIMX 25, WIPEX 17, K1YUB 4.

MAINE—SCM, Herbert. A, Davis, KIDYG—SEC:
KIDYG. RM: WIBJG. PAM: WAIFLG. Traffic nets:
Sea Gull Net, 'Mon. through Sat. on 3940 ke. at 1700;
Pine Tree Net, dailv on 3598 ke, at 1900, c.w, WI1IDA
is active with the Cumberland County RACES Net. He
works 6 through 80 meters with the NOX-5 and Swan
250; also he will be with Air Force MARS soon. The
P\\V\ still holds meetings TllF nights at 7:30, KIRQE
and KIOYB went to Boston in Nov. und passed the
Advanced Class exam. RK1RSA has moved to his new
home in Westhrook. Just for the reeord the small hut
dedicated erew of the PTN down on c.w. had 306 sescions
with no misses, also reported into IRN 541 sessions out
of 550, WIBJG had a good traffic eount of 469, Verv
good show. WI1UDD reported the Rarnvard Net i active
with a gond group. Traffic: (Dec ) WIBJG 460, KI1WQT
193. WIGU 133, WINND 114, WIYA. 109, KISOW 53,
KITMJ 4, WIIDA 3. (Nov.) WIBJG 159

NEW HAMPSHIRE—RCMM, Robert (!, Mitehell, W1-
[WX/KIDSA—SEC: KIQES. PAM: K1APQ. RM: Open
Fncorsements: K1APQ as PAN: KIRS( ux FC (Rock-
ingham County): KIWKP/KIQT.7 as OVS: WUJIB as Q0 ;
W1TB and WI1AIJ as (OPSs: WIEVN, WIMHX, WIALF
and KIBGI as ORSs. K1APQ reports 87 check-ins and
108 traffic for GSPN, Welrome to new hams: WAITWX
and WINJG’s son, WAIIVR, KIDWK reports 133 check-
ins and 16 trafiec for MVAREC. WIARF and XYL
KI1GUJ report a new addition to the fumilv., KI1UZG
reports 104 traffic and 94 checkpins for VITNHN. KIMOZ
packed up and left for California and works for the

ink Company. WI1BXMI was active in the recent V' HT

Contest and worked 12 sections on 2 weters, Traffi
WAIEUJ 103. WAIHXH 80, K1PQV 67, WIMHX 66, Ll-
QES 5 WISWX 4,

RHODE ISLAND—SCM,, John E. Johnson, K1AAV—
SEC: KILII. PAM: WITXL. RM: WIRTV., V. HT.
PAM: KITPK. Endorsements: \WWALEET as OBS. K1PAM
as OO and OVS. A Section Net certificate was issned to
K8SYG/1. The Fidelitv ARC, KINQG, set up a station
at the Midland Shopping Mall and handled over 684 mes-
sages during a recent exhibit. The ciub had excellent
publicity on TV uand in the local newspapers. WIYUT is
back on the air after a long period of no activity he-
cause of repairing and remodeling his home. He has o
TX-1, an NC-300 and a new fiberglass 10-15-20-meter
cubical quad. He hopes to install a 10-through 80-meter



o Dravi IHL

1968
EDITION

EXTENSIVELY
REVISED
!

7HE STANDARD reference work
and text for everyone—radio
amateurs, students, experiment-
ers, engineers, lab men, techni-
cians,

‘I;le 1968 Edition, through this extensive revision, continues
its tradition of presenting the soundest and best aspects of cur-
rent practice. Containing 35 new construction projects, The
Handbook: has more new material than ever before! Consider-
able emphasis has been placed on solid-state devices, with re-
vised chapters on their theory and also on their practical use in
construction projects. Every important aspect of amateur radio
is covered: transmitting, c.w., a.m., sideband, radioteletype;
receiving; mobile; v.h.(.; propagation; antennas; construc-
tion; theory; charts; diagrams; transistors; vacuum tubes;
station assembly and operation. It is the up-to-date and com-
plete Handbook.

$4.00 U.S.A. and Possessions, $4.50

JThe
s e American Rabio

bound Edition, $6.50 U.S.A. Posses- R
sions and Canada, $7.00 Elsewhere. ELAY LEAGUE, ENC.

NEWINGTON, CONN., U.S.A. 06111
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Reads bom forward
and reflected power
" 0n 50 ofm lings

W 10 plug-ins, each with 4 power ranges

W Ranges of 2 to 1000 MHz, 1 to 5000 w

W Selector knob reverses power measurement
W Direct-reading VSWR scale

M Quick-changing “Twist-Off"” connectors

M Plug-ins easily recalibrated in the field

Connect Sierra's Model 164B In-Line R-F Watt-
meter directly into your transmission line. Read
power delivered to or reflected from the load
by a simple twist of the selector knob, No need
to reverse r-f connections. Read VSWR directly
on the calibrated meter.

Each of Model 164B’s ten plug-in elements
has four switch-selectable power ranges. A
simple field adjustment calibrates each with
factory precision.

Rugged, compact construction (715 Ibs, with
plug-in) suits Model 164B ideally for the field.
Price, in standard FMN configuration, is $95.00.
Plug-ins range from $75.00 to $125.00.

FREE 1968 Sierra “Power Generation and
Measurement Equipment”’ catalog on request.
Mail coupon today!

PHILCO

PHILCO-FORD CORPORATION
Sierra Electronic Cperation
Menlo Park, California « 94025

& 8 B 8 B |
Sierra, 3885 Bohannon Dr., Menlo Park, Calif. 394025

O Please rush complete data on Model 164B In-Line
Power Monitor and plug-in elements (including prices
and ordering information).

[} Please send FREE 1968 ‘‘Power Generation and’
Measurement Equipment’’ catalog.

ﬁ

Name.

Company.

Addre:

City. State Zip.
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vertical soon. The Newport County RC elected WAICSO,
pres.; WAILFFL, vice-pres.; WNIHXJ, secy.; WAIBLC,
corr. secy.; Norman Anderson, treas, The W1AQ Club
of Rumford will hold its Annual Meeting and Pres,
WI1FNH announces that the building will be discussed
#t that meeting, A successful building program fund
drive was announced and it is hoped that the buﬂdm::
will start this spring. Trafic: WAIEEJ 1821, KINQG/1
84, WITXL 343, WIYEQ 199, WIBTV 111, KIVYC 59,
K ITPK 26,

YERMONT—SCM, E. Reginald Murray, K1MPN—

Net Freq. Time Days ONI QTC Mar.
Gr. Mt. 3855 22302 M-S 848 8 WIVMC
Vt.Fone 3855  1400Z  Sun. 222 —  WIUCL
VINH 3685 23302 M.F 104 94  KIUZG
VTCD 3990%  1500Z  Sun. 38 10 WIAD
VTSB 3909 22307 M-S h44 115 Wi1CBW

1330Z  Sun.

The Vt. Trading Post Net is active again on 3855 after
the Vt. Fone Net. We welcome new Novices WNIIVZ
(Bellows Falls) and WNIIWK (Bridgeport). Congrats to
new Generals WAIIUC (Burlington) and WA1IXS (Han-
cock). Hope you had a chance to be in the Vt. QSO
Party. Don't forget to send your logs to IKIMPN. The
W-Vt certificates has heen redesigned. WIFPS, Ray
Flood, is custodian and his address is 2 Marlboro Ave.,
Brnttlnhmn Vt. Traflic reports: (Dec.) K1IBQB 443, W1-

FRT 31, KIMPN 20, WAIGUV 8, WAIGES 5, WIKJG
2. (Nov.) K1UZG 27, WAIGUV 4.

WESTERN MASSACHUSETTS—SCAL, Norman P,
Forest, WISTR—RM WIDW.A reports 28 sessions and
122 pieces of traftfic handled. Total for the veur ix 1298
with a 5.7 average. The sverage QNI is 6 stations. PAM
KIDGQ reports 30 sessions, 230 check-ins with a QNI
of 129, Excellent for the first month of operation for
the WMPN. The HCRAI Phone Net continues to have
lively sessions Wed, (28.990 Me.) at 9 p.m. The Connec-
ticut Valley V.H.F. Net has an increasing number of
stations calling in Mon. evening (145.350 Me.) at 9 p..
Stutions up and down the valley are invited to call in
and pass traffic. The HCRAI, which recently took over
the New England QSL Bure:tu. is making use of these
nets to notify members who have unclaimed cards at the
bureau. K1DGQ recently sent out 68 messages to notity
hams of cards in the file. Reports on the 1987 Phone
NS were received tfrom WI1EOB, 16,800, and KIKNQ, 97.-
01. New appointments: WAIG-\B WAIEYF, KIDGQ as
()PSs. Endorsements: WINLE, WIDW A, W1AMT as ECkx.
WIDWA as RM. WIALL and WIIUB are conducting
classes for would-be hams in Southwick. Truffic: KIAEC
129, K1DGQ 120, WIDVW 108, W1EOB 73, WAIEYF
56, KIWZY 47, WIDWA 32, WAIGAB 27, WIZPB 2,
}V‘GIIIBH«lHA 12, WIMNG 11, WAIABW 8, WI1BVR 4, WAlL-
B A .

NORTHWESTERN DIVISION

ALASKA—Acting SCM, Albert F, Weber, KLTAEQ—
SEC: KL7GEF. OBS: KLICAH. During December the
Haines undersea _cuble break kept the bovs in S.E. Alaska
mighty busy. KL7FRZ, who is now Extra Class, informs
ns the communications outage lasted 8 days, 9 hours and
10 minutes by official count. We regret to report that
KL7DIG was killed in a helicopter crash at Port Snet-
txxlnm. Via the Ground Wave we learn of the retirement
of KL7EIP, vice-pres. of the Juneau (lub. KL7DRZ
devoted most of the summer to handling RTTY traffic
from_Antarctica. Newcomers to Juneau are KL7KW,
I\L7GDF KL7FJB and KL7GFO. KL7TEKZ reports lots
of 2-wmeter activity in the Sitka area. Shori Cirrat
u-ports the Alaska l.assies Net meets Tue. at 00002
on 3868. KLTDP has @ new VW squareback with a 75-
meter whip that looks for all the world like the tail
wagging the dog. \.nyone wanting information on
“NOREC” bhould get in touch with KL7TEWH. Note to
KLIFRV: Any antenna erected in Alaska when the temi-
perature is above minus 30 is doomed to failure, KL7-
EWH is looking for pictures of hams in action during
the floods, and we still are looking for movies of uny
ham activities to incorporate into u feature film. If you
need forms for reporting traffic just let me know. Traflic:
WL7CAH 254, KLTFRZ 34,

TDAHO—SCM, Donald A. Crisp, WIZNN—SEC: K7-
THX. The FARM Net meets Tue. through Sat. at 0200
GMT on 3935 ke. WATHOX has installed a new Hornet
3-band beam and has ordered an HT-37. WATETO is
working a lot of DX with a new three-clement 20-meter
bearn. W7HKK is sporting 2 new mobile transceiver.
WTIUQ is studving for the Extra Class exam. New ap-
pointments: WATETO as ORS and OO. Endorsements:
WATEWV as OBS: K7IHLR as ORS. New EC members




National offers six of the world’s finest receivers to meet your partic-
ular requirement.

Receiver number one provides greater amateur band performance and
features than any amateur receiver ever built. @ Receiver number two has
the widest frequency range (from 5 Kcto 30 Mc) of any general coverage
communications receiver ever built for lab or commercial application.
B Receiver number three is completely solid-state for high reliability, ver-
satility and portability. It operates from 12/24 V.D.C. or 115/230 V.A.C.
This receiver draws less current than a couple of dial lamps (when its dial
lamps are switched off), and provides instant-on operation. B Receiver num-
ber four incorporates specific features for high selectivity and has a six-pole
filter to provide built-in steep-skirted 500 cps, 2.5 Kc, 5.0 Kc, and 8 Ke
bandwidths with passband tuning for CW and SSB. Also AGC threshold
control to knock out background QRM. Also a 50 db notch filter. B Receiver
number five has a phase-locked frequency synthesizer to replace conventional
high frequency oscillator crystals for superior stability and over-all calibra-
tion. B Receiver number six offers frequency meter performance with 1 Kc
dial calibration and accuracy over its entire tuning range, 24 feet of band-
spread per megacycle, and 10 Kc per turn tuning rate.

Each of these receivers is called the HRO-500. National’s new HRO-
500, at $1675, is the finest total receiver you can buy . .. at any price. Inter-
ested in trying out National’s new sixpack? See your National dealer for
an opener.

NATIONAL RADIO COMPANY, INC. 37 WASHINGTON STREET, MELROSE, MASS, 02176
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Important E & EE Books

AMATEUR RADIO INCENTIVE

LICENSING STUDY GUIDE

by Robert M. Brown,
K27ZSQ/W9HBF, and
Tom Kneitel, K2AES.
Fully explams the new
incentive licensing which
affects both newcomers
and old-timers. Covers
all the new FCC Regu-
lations and band alloca-
tions. Includes multiple-choice questions and
answers (as close to actual FCC exams as
possible) covering the new Advanced-Class,
and the modified requirements for the Extra-
Class, exams. Also includes sample exams for
Novice, Technician, Conditional, and General-
Class hcensmg 160 pages. 516 x 814",
Order EE-050, only.................. ..$2.75

17TH EDITION OF THE FAMOUS
RADIO HANDBOOK

Tells how to design,
build, and operate the
latest types of amateur
transmitters, receivers,
transceivers, and am-
plifiers. Prov1des ex-
tensive, simplified theory on practlcal.ly every
phase of radio. Broadest coverage; all origi-
nal data, up-to-date, complete 816 pages.
Order EE-167 ,only.. ..$12,95

SINGLE SIDEBAND: Theory & Pradice

by Harry D. Hooton, W6TYH. The
one-gource guide to ssb.
Covers the origin and
principles of ssb, deriva-
tion of ssb signals, car-
rier suppression tech-
niques, sideband selec-
tion, carrier generators,
speech amplifiers and ﬁlters ssb generators,
balanced mixers and converters, low-power
ssb transmitters, linear r-f ampllﬁers ssb
communications receivers, transceivers, tests
and measurements. Includes chapters on how
ta.build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE-350, only. . .$6.95
Order from your electronic parts
distributor or send coupon below.

. EDITORS and ENGINEERS, Ltd. i

P.0. Box 68003, New Augusta, ind., Dept. QSE-38 I
] Ship me the following books:
1 [0 No. EE-050 [] No. EE-350

O No. EE-167 $

ity. State, Zip.
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iu the Lewiston area: WT7HDT,
WN7HPY. ISN report: 22 se

W7YRX, \WNTHPX.
ssions, 96 check-ins, 19 traffic
handled. FARM Net report: 22 sessions, 557 check-ins,
96 tratfic handled. Tratlic: WA7BDD 198, K70AB 56,
K70QZ 22, WATETO 21, WATEWYV 12, W7GGV 10, W7~
ZNN 5, WTIY 3.

MONTANA—SCM, Joseph A. D’Arcy, W7TYN—Asst.
SCM/SEC: Harry Ro)lance, W7RZY, RM: WATDMA.
PAM: W7ROE.

MTN 3910 ke. 1800 MST M.F
MSN 3950 ke. 1700 GMT Sun.
Mont. RACES 3996.5 ke, 1600 GMT 18t and 3rd Sun.
Mont, PON 3915 ke. 1600 GMT  Sun.

Endorsements: W7LBK, WICJN, WITYN, W7JRG. Ap-
pointment : K70EK as OVS. New officers of the Butte
Amateur Radio Club are WA7ZFOB, pres.; WATFLG,
vice-pres.; WTROE, secy.; KTNDV, treas.; W7FLB and
W7ICJIN, bourd. Acw officers of the \naconda Amateur
Radio Club are WTTQC, pres.; WTVNE, vice-pres.; K7-
YNZ, secy.; WIBKB, treas.; W7EQP, act. mer. WAT-
DM4 came within 55 pomts of making the BPL. WIGIN
has a new SB-101 jn the works. WASMDL/7, with the
Air Force in Lewiston, has Leen checking into RN7.
W7ROE has his 2-meter f.m. rig going. WATHDD is
on with his new s.s.b. rig. WATIAL has his HW-324
going in the Bozeman area. Adult education classes in
the Bozeman school district include one entitled ‘‘Intro-
duction to Amateur Radio.” WAQATY is teaching this
one for a Novice Class license. We still are in need of
more c.w. stations for the net on 3680 ke, Traffic: WA7-
DMA 445, WITYN 139, K7DCH 129, K7EGJ 35, WIWYG
11, WA7TDBN 8.

OREGON—SCM, Dale T. Justice, K7WIWR—RM:
W7ZFH. PAM: h’IRQZ Section nets:

Net Freq. Time Days Net Mor.
AREC 3875 ke. 0300Z Daily WATARW
AREC 145.35 Me. 04002 Tue.-Sat, 77
OSN 3585 ke. 0200Z 'Tue.-Sat. W7ZI'H
BSN 3875 ke, 01302-200Z  Daily K7IFG

WAT7AHW reports for the AREC Net for Dee., sessions
31, check-ins 744, contacts 80, traffic 30, QSTs 4 und
maximum number of counties 19. W7ZFH reports for
OSN for Dec., sessions 22, check-ins 105 and tratfic 98.
K70UF was in the hospltal for ten days in Dec, and
also in Jan. New Generul Cluss stations are WA7IUB
and WATHJV. New Novices in the Grants Pass area
are WN7IJQ and WNT7ITW, Congratulations to K7TRQZ
on making the BPL, New appointment : W7WHY as ORS.
Vacancies now exist in the (X) and OBS appointments.
Applications cun be obtained by sending an s.a.s.e, to
vour SCM. Traffic: (Dee.) KTRQZ 517, WIWHY 222,
W7ZFH 174, W7ZB 185, K7IFG 154, WATBYP 115, K7-
WWR 93, KINTS 70, WA7CIP 32, K70UF 23, W7BNS
22, KTKPT 20, WIDEM 19, WATAHW 18, WTMLJ 13,
WA7TGLP 12, WATDPK 9, W7KTG 8. WATEES 8. (Nov.)
W7ZB 98, KINTS 47. KTKPT 22, WA7EES 20.

WASHINGTON—SCM, William R. Watson, K7JHA
~-SEC: WTUWT. RM : K7CTP. PAM: W7BUN.

NTN 19302 3970ke. Daily QNI 1062 QTC 891 Sess.31
WSN 02152 3590 ke. Daily QNI 362 QTC 881 Sess. 31
WARTS 0200Z 3970 ke. Daily QNI 1350 Q’I‘C 227 Sess. 25
NSN 03002 3700 ke. Daily QNI 362 QTC &9 Sess 31

The list helow under “Traffic’” represents the handling
of over 12,000 traffic points and 11 BPLs, believed to
he an all-time record for the Washington section, W7-
-\IA/‘I operating from the Vet's Hospital in Vancouver,
again took formal messages from the patients’ bedsides
in a fine public service operation. The Clark County
Amateur Radio Club staff manned thp cquxpment in a
relaying operation through the NTS. The Yakima Club
is well underway in the planning for the Washington
State Hamfest to be held in July. NW Dir. W7PGY,
SOM K7JHA and SEC W7TUWT attended the BEARS
Dinner Meeting Dec, 20. KC W7ETR had his gang ac-
tivated on the new AREC frequency, 3930 kec.. when the
Snohomish area was flooded. New officers of the Tacoma
Club wure K7CZM, pres.; W7BUN, vice-pres.; KINKZ,
secv.: WATAKW, treas.; W7AZI and K7CYZ, board
members, New appom\‘menfs W7AXT snd W7JHR as
ECs; WA7THER and WATDBQ ax OPSs, W7PGY at-
tended the planning weeting i N.Y. Dee, 1 and 2.
WATCXD ﬁnn]lv got the THE6 beamn up. W7UU now is
hacked up with u linear. W7OEB is fixing up the shack
at the new QTH. The Richland Club is starting Novice
and Advanced classes, New oflicers of the club ure
W70EB, pres.; WATFFM., vice-pres.; WATGCW, secy.:
KIPVG, treas.; WATCBN. trustee. KIMXE reports from
Jupan and Vietnam and operates KA2NY when in port,



Join "THE TROUBLESHOOTERS”

who get paid top salaries for keeping today’s electronic world running

Behind today’s microwave towers, pushbutton phones, computers,
mobile radies, television equipment, guided missiles, etc., stand

THE TROUBLESHOOTERS—the men who inspect, install, and service these
modern miracles. Here’s how you can join their privileged ranks—without
having to quit your job or go to college to get the necessary training.

JUS‘I‘ THINK how much in demand
you would be if you could prevent
a TV station from going off the air
by repairing a transmitter...keep a
whole assembly line moving by fixing
automated production controls...pre-
vent a bank, an airline, or your gov-
ernment from making serious mis-
takes by servicing a computer.
Today, whole industries depend on
electronics. When breakdowns or
emergencies occur, someone has got
to move in, take over, keep things

running. That calls for a new breed of
technicians—The Troubleshooters.
Because they prevent expensive
mistakes or delays, they get top pay—
and a title to match. At Xerox and
Philco, they're called Technical Rep-
resentatives. At IBM they're Cus-
tomer Engineers. In radio or TV,
they’re the Broadcast Engineers.
What do you need to break into
the ranks of The Troubleshooters?
You might think you need a college
degree, but you don’t. What you need
is know-how—the kind a good TV
service technician has—only lots more.
What You Need to Know
As one of The Troubleshooters, you'll
have to be ready to tackle a wide va-
riety of electronic problems. You may
not be able to dismantle what you're
working on—you must be able to take
it apart “in your head.” You'll have
to know enough electronics to under-
stand the engineering specs, read the
wiring diagrams, and calculate how
the circuits should test at any point.
Learning all this can be much sim-
pler than you think. In fact, you can
master it without setting foot in a
classroom or giving up your job!
For over 30 years, the Cleveland
Institute of Electronics has special-
ized in teaching electronics at home.

We've developed special techniques
that make learning easy, even if
you've had trouble studying before.
Our AUTO-PROGRAMMED™™ lessons
build your knowledge as easily and
solidly as you'd build a brick wall—
one brick at a time. And our instruc-
tion is personal. Your teacher not
only grades your work, he analyzes
it to make sure you are thinking cor-
rectly. And he returns it the same day
received.

Get FCC License or Money Back
Two-way mobile work and many
other types of troubleshooting call
for a Government FCC License.
Even if your work doesn’t require a
license, it’s a good idea to get one. It
will be accepted anywhere as proof
of good electronics training.

The licensing exam is so tough
that two out of three non-CIE men
who take it fail. But 9 out of 10 CIE
graduates pass. That's why we can
offer this warranty. If you complete
one of our license preparation
courses, you will be able to get your
FCC License—or your money back.

Mail Coupon for 2 ¥ree Books
Want to know more? Mail coupon
for our 40-page catalog describing
CIE courses and special book on how
to get a Government FCC License.

ENROLL UNDER NEW G.I. BILL
All CIE courses are available un-
der the new G.I. Bill. If you served
on active duty since January 31,
1955, or are In service now, check
box in coupon for G.l. Bill infor-
mation.

Cleveland Institute of Electronics

ci

1776 E.17th St.Dept. QT-62, Cleveland, Ohio 44114

Name.

Cleveland Institute

of Electronics

1776 E.17th St..Cleveland.Ohioc 44114

Please send me without cost or obligation:

1. Your 40-page book ‘How To Succeed In
Electronics’ describing the job opportuni-
ties in electronics today, and how your
courses can prepare me for them.

2. Your book on “How To Get A Commercial
FCC License.”

Age

Address.

(Please Print)

City.

State____

[] Check here for G.I. Bill information
Accredited Member National Home Study Council QT-62

Zip
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Patented

6-10-15-20 Meters

Power Rating

2000 Watts P.E.P.

EJ: iLength

11

Turn. Radius

7'

11 Ibs,

Single Feed Line

52 ohm

S@R at Resonance

1.5@ 1.0 max.

6-10-15-20
METERS

The time proven
8-24 4-Band an-
tenna combines
maximum effi-
ciency and com-
pact design to &=
rovide an excel- 3
ent antenna
where space is a
tactor. New end
loading for max-
imum radiation
efficiency. No
center loading.

Model B-24
Net $59.95

MULTIBAND COAXIAL ANTENNA
for 6-10-15-20 METERS

2000 Watts P.E.P.

Total Weight

5 Ibs.

Height

11

§i_ﬁn‘gjguFeed Line

52 ohm

SWR at Resonance

1.5 to 1.0 max.

Needs no ground plane radials. Full elecrical
1/, wave on each band. Excellent quality
construction. Mount with inexpensive
TV hardware. Patented.

o LEADERS IN COMPACT ANTENNAS o

REFLECTIVE

ALj)TO LICENSE

HAMS CB BC SWL
Fast Delivery, Club Rates, Guaranteed

LICENSE PLATE SPECIALTY CO.

PADUCAH,

\ 2040 BROAD STREET

o )
PLATES
$2.50

KENTUCKY, 42001 )

HAM'S

CARIBBEAN RETREAT!
Go foreign Antigua, W.L.

Hotel Beachcomber
73, Bill Wyer, VP2AZ/Ex-VE3BP,

G22B-DXCC

Box 10, Antigua, W.I.
Caribbean DXpedition Headquarters
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K7JRE has an application in the Peace Corps. Secy.
WNT7GYR reports new officers of the Grays Harbor ARC
are W7AVDM, pres.: K7AJT, vice-pres.: K7DVE, act.
mgr.; W7AVM, WATBLW and WT7HF, trustees. Traffic:
WATDXI 1662, W7DZX 1420, W7HMA 1407, \WW7BA 1014,
WT7ZIW 946, WTKZ 732, K7PXA 634, KTKPA 568, \W7PI
552, WATDZL 436, K7TCTP 318, W7BTB 283, K7JHA 274,
W7AXT 272, WIIEY 251, WATBZY 150, WATBTZ 136,
W7AIA/7 110. KTVNB 96, W7APS 94, WATEDQ 80, W7-
MCW 72, W7IEU 62, KITCY 61, KTTHG 55. W7OEB
3u, W7UU 32, W7BUN 30. K7SUX 30, WATHER 29,
WATCXD 26, WIGYF 25, WA7HSJ 23, W7AIB 20, K7-
MGA 20, WATDBQ 19, WIRXH 13, K7TEFB 11, WATDMF
8, W7PGY 8, WISYE 8.

PACIFIC DIVISION

EAST BAY—SCM, Richard Wilson, K6LRN—Ap-
pointments as of Jan. 1 are: WB6PCQ, W6TYDM, W6YKS,
WB6FHH, W6UZX xy ORSs: WABRRH as OVS and
V.HLF. PAM; W6LGW, W8UR, WAG6UFW and WASRRH
as OBSs; WAEY, W6CBF, W60JW, K6LRN, W6JKY and
WABAGA as (0Os. To keep your appointment current
vou must gend in monthly reports. WB6PCQ made the
RPI, again. Bill Sr.. WB60OKQ, and son Bill Jr., WB6-
OKR, are recovering from an accident involving their
60-ft. crank-up tower. Bill, Sr., suffered torn shoulder
muscles and a badly bruised hand and Bill Jr., received
a broken finger, some severe cuts and badly bruised toes
while climbing the tower tn remove a coaxial cable. The
Northern Calif. Amateur Radio Association’s officers for
1968 are WABTNL, pres.; WB6CIIL, vice-pres.: \WB6-
CUM, secy.-treas.; and WB6PUE, operations officer.
NORCAL's repeater call is WB6QEQ with n.b.f.m. input
at 51.2 and output at 51. \W60OJW is active with Q)
work and has snagged 17 new phone rountries in two
months. WBUXZ turned over the asst. managership in
charge of NCN/2 to WAGLFA so he can spend more time
with his son. who is returning from overseas. K6JZR
and XYL WAEDOO spent the holidavs in Arizona. Traf-
fic: WB6PCQ 866, W6TYM 270, KELRN 198, W6UZX 197,

 HAWAII—SCM. Lee R. Wical. KH6BZF—SEC : KH6-
GHZ. PAM: KH6EEM. RM: KH6GGR. RACES Nets
(40, 10, 6 and 2) coordinate with KH6GG.

Net Freg. Time (GMT) Days
League Appointees 7.290 Me. 07002 Wed.
Friendly Net 7.290 Me. 20307 M-F
Pacific Interisland 14.330 Me. 08307 All

I'm sad to report that KHB6ATS has joined the Silent
Keye. Bill, formerly of Waikapu. was Hawaii’s PAM for
several years. W3JJG passed through town visiting the
Honolulu ARC prior to heading for Indonesia for several
wvears with the Peace Corps, KH6CU passed the Extra
Class exam, Ditto for KH6EEM as well as the Advanced
Class. A solar flare which occurred on Dec. 30 yielded
an_exceptional fi-meter opening Jan. 1. KH6NS and KH6-
EEM worked Chlifornia, Nevada, Arizona and Texas.
Then on Jan. 2 and 3, 1968 KH6NS was able to work
Oregon, Washington. Idaho, California, New Mexico,
Texas, Florida and Costa Rica. Tater KH6EEM, Hawaii’s
OVS and V.H.F. PAM. worked KH6CH, Wake [sland,
which is a tirst on 50 Me. WA2JWYV, who was out here in
the Islands during the holidays, writes, ‘“Thanks from
WA2JWV to KH6BVS, Lurry, and all the other KH6
fellas who helped to make my stay in our 50th state so
enjoyahle.” Earl extends his Hawaiian hospitality to any-
one visiting Buffalo. N. ¥. I'd like to hear from all of
von interested in a League appointment. Traffic: (Dec.)
KH6GHZ 858, KH6BZF 139, (Nov.) KHBGHZ 773.

NEVADA—SCM, Leonard M. Norman, W7PBV—
SEC: WA7BEU. The Nevada Amateur Radio Associa-
tion is conducting free courses on c.w. and theory lead-
ing to an amateur license. WA7TBEU, W7PBV and
W7PRNM have put the finishing touches on the “SAROC"
Convention. The Southern Nevada 2-Meter f.m. group has
its repeater W7DDB, input 146.94. output 147.5. opera-
tional with 50 members on the roster. WN7GXK has an
NC-300 to pull the DX in. Nevada governor Paul Laxalt
proclaimed the first week of 1968 as Amateur Radio
Week in Nevada. K7ZO0K and K7TREH are bhuilding new
HB v.h.f./u.h.f. gear. WATDUF and WATDUG are active
on the Novice hard, WATBEU has a new bheam for 20
and 40 meters. W7KOI reports not much activity in the
Elko area. The “SAROC” Convention dates are Jan.
8-12, 1969, at the Hotel Sahara’s new Convention Center,
Las Vegas, Nev. Traffic: WATBEU 4, W7PBV 3, W7-
PRM 1.

SACRAMENTO VALLEY—S3CM, John F. Minke, III,
WAGJDT—RM: W6LNZ. ECs: WB6MXD, K6RHW, W6
SMU, WB6RSY, WA6TQJ.

Net Freq.  Time Days Mgr.or NCS
NCN 3630  0300Z Daily WB6HVA




Coming to your dealer soon.

‘The Hammarlund HQ-215

~ The solid state receiver for those who want to be one-up.

The Hammarlund HQ-215 brings to
amateurradio a fully transistorized
receiver offering a new high in
sensitivity, selectivity and drift-free

operation. Revolutionary unitized. .

I-beam construction coupléed with
© modularized design provides.an
unusually high degree of electrical
and m‘eczanicai stability. A unique

carousel dial with 22” of frequency |

" calibrations means easy reading
and resetability to within 100
cycles. And heat free operation
gives you long set life at peak
operating condition. Here. are the
facts: .

FREQUENCY COVERAGE: Com-
plete. ham band coverage,” 80-15
meters; 28.5—28.7 mcs on 10
reters: Provision for 13. optional
crystals providing 200 kc segments
from 3.4 — 30.2 mcs built in.
TRANSCEIVE OPERATION:
Provided.

FREQUENCY READQOUT: Visual
dial accuracy is #100 cycles on all
bands. .
FREQUENCY STABILITY: Less than
100 cycles per hour.

HAMMARLUND

MANUFACTURING COMPANY
73-88 HAMMARLUND DRIVE, MARS HILL, NORTH CAROLINA 28754

R

Fstabhshed 1910

{-beam construction for strength

TRANSISTORS: 26 transistors, 13
diodes and 2 Zener regulator

. diodes.

SELECTABLE :FILTERS: 2.1 kc

-mechanical filter supplied. Plug-in

space for two optional filters. Any
filter may be switch-selected from
front panel.

MODE: Selectable USB, LSB, CW,
OR AM.

SERVICE: SSB, CW, AM, and RTTY'
SENSITIVITY:Better than 0.5 micro-
volt for 10db signal-to-noise ratio.

Modularized for electrical stability

SELECTIVITY: SSB-2.1 kc mechani-
cal filter, 2:1 shape factor.

DIMENSIONS: Size: 6.8” H x 15.8”
Wx 147 D.

WEIGHT: 21 Ibs.

CAREER OPPORTUNITY

Exciting things are happening at

Hammarlund. We need electronic *

engineers qualified in RF, SSB, and

FM engineering. Enjoy mountain

vacation land living. Send resume
- to. Director of Personnel.




YOU EARN YOUR FCC

FIRST CLASS LICENSE
your money hack!
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5 NRI COMMUNICATIONS COURSES
INCLUDE FCC LICENSE TRAINING

Earning an FCC License can be quick and easy the NRI
way. You can concentrate on a short FCC License course—
‘'specialize” by training in Mobile, Aviation, or Marine
Communications—or go all-out with the job-aimulated NRI
course in Complete Communications. It is the only home-
atudy training plan that mcludes professional lab equip-
ment specifically designed to give you on-the-job, “*hands
on" experience as you train.

Whichever NRI Communications course you choose, with
an FCC License you're ready to operate, service and install
transmitting equipment used in broadcasting stations, avia-
tion, on board ships, and in mobile and Citizens-Band radio.
And you MUST PASS your ¥CC exams or NRI refunds
your tuition in full. Can youdo it? The NRI record of success
is outstanding. 87 %, of NRI graduates pass their FCC exams.

Get full details today about five courses that include FCC
License preparation, plus seven other training plans offered
by NRI, the oldest and largest school of its kind. Mail cou-
pon. No obligation. No sales-
man will cal. NATIONAL | APPROVED UNDER Gl
RADIO . I NS'TITUTE + | BILL. 1f you served since January
Electronics Div., Wash- | 31, 1855, or are in service, check
ington, D.C. GI line in coupon.

MAIL NOW for FREE CATALOG

) NATIONAL RADIO INSTITUTE 19-038
Electronics Division, Washington, D.C. 20016

Please send complete data about FCC License training, other
NRI courses checked below. (No salesman will call.)

[J Fec License [O TV-Radio Servicing (with color)
[] Complete [] Advanced Color TV
A C i ) Industrial Electronics

[J Marine Communications [7] Basic Electronics

D Mobile Communications D Electronics tor Automation

[] Math for Electronics [7] Etectrical Appliance Repair
D CHECK FOR FACTS ON NEW GI BILL

Name. Age

Address

City. State. Zip.
ACCREDlTED MEMBER NATIONAL HOME STUDY COUNCIL
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NCN/2 (Sln-spci‘d) 1A30 0430Z  Daily WB6HVA

Yolo Co CD 146.94 0300Z  Tue. WA6TQJ
SCEN 146.25 0500Z  Wed: KBIKV
Nevada Caz 145.80 03002  Weds W6ZUZ

New officers of the RAMS are WGQHP, pres.; WBEFHO,
vice-pres. ; 6PHQ, secy.: WB6KZN, treas. W6VU7
installed a 700 ft. long-wire for 40 and 80 meters up at
Los Molinos. W8DOR reports openings on 8 meters with
working a KH6 snd a VE2., WB6VBB hag installed a
home-brew 20-meter four-elernent quad up 100 feet, The
site of the new governor's mansion borders WA8IDT's
QTH. The skiing season has kept WA6FWU busy oper-
utmg the ski lift at Soda Springs and off the air. YWRB6-

EC for $hasta (o., reports the addition of
WBG\VDI to AREC: this makes 2 members to Jim’s
staff. How about you ledm;z_ area amateurs giving WB6-
RSY some support? WABIDT hopes to_have enough DX
for DXCC atter this yvear's ARRL DX Test, Let’s hear
some SV activity in the March portion and send in your
logs mo later than_Apr. 22, Lf you participated, piease
send in your logs. Tratlic: (Dec ) WBLNZ 147, WB6MAE
74, K6YZU 28, WABTQJ 13, WBNKR 9, W6VUZ 2,
WABIDT 1. (Nov.) WB6RSY 36.

SAN FRANCISCO—SCM, Hugh Cassidy, W6AUD—
A new OVS in San Francisco is WBBWNMB. A new Gen-
eral in Marin is WB6VOA, in Corte Madera. The Marin
Radio Club is updating the roster of amateurs in the
county. W6HSA, W6AVX and W6GQA were active in the
Dec. Bell System Telephone Pioneers test. WRBGAIS i
home after another siege in the hospital. WA6BYZ and
WEKEVQ made the BPL in Dec, W6EAJ is moving the
site of his 160-meter operations to Mendocino. WB8JQP
managed tn run some trathic while his ship was in port.
K68TWJ still is going strong on the (jolden Bear Net.
W6GQA made un average error of .8 p.p.m. in the Nov.
FMT. The San Francisco Radio Club held its Christmas
Dinner at the San Remo Restaurant in Dec, The Cathay
Club held & revival dinner at the Imperial Palace dur-
ing Dee. A neighbor trimming a hedge did some ‘“‘prun-
ing” of W6BIP's Zepp antenna. W6ERS is leading the
way to more artivity on 160 meters. A station activity
report for Oct. was received from K8NCG via the W6
QSL Bureau. WAGPYN_ has a new Swan for 6-meter
activity. Another Marin DXer in the Northern California
DX Club is W6ZC, W6PTS and WBBUJO found their
photos on the cover of the DXer magazine, West Const
Big Guns. Attending the joint No, Calif. and So. Calif,
DX meeting at Fresno were W6GPB, WB6UJO, W6PTS,
W8ZC and WASAUD. The San Francisco Radio Club is
holding some theory classes at its meetin, 85 K60JO was
at the Las Vegas SAROC in Jan. W6CYO has the con-
firmations for DXCC. The San Francisco Section Net
continues to meet Mon. and Fri, at 1530 local time on
3900 ke. The San Francisco Section Courier is starting
its fourth year of publication. W6EKVQ is EC for the
West Coast Amateur Radio Service, Traffic: (Dec.)
WEKVQ 644, WAGBYZ 251, W6WLV 121, K6TWJ 49, W6-
BWYV 38, WABAUD 23, K6TZN 12, W6CYO 4, WB6JQP
2. (Nov.) W6WLV 227, (Oct.) K8NCG 114,

SAN JOAQUIN VALLEY—SCM, Ralph Saroyan,
W6JPU—Our congratulations to YW6ZRJ on his election as
ARRL Pacific Ivision Director. Now is the time to be
thinking of attending the 26th Annual Fresno Amateur
Radio Hamfest to he held here the first week end of
May, 1968. Any correspondence regarding the Hamfest
should be sent to P.O. Box 783, Fresno, Calif. K6QPE
is the general chairman, and promises a blgger and
hetter affair than last year. The Central California Single
Sideband Assn. held its Annual Christmas Party at the
White Horse Inn in Three Rivers with 45 members and
wives present. The Fresno Amateur Radio Club held its
Annual Christmas Dinner at Cedar Lanes with 40 at-
tending. WBBOSH received the honer award. W7AAF/6
is now_located in Tracy. WB6JND hay an HW-22A.
WASMLQ found out that his mobile ric won't fit in his
new car. W6ADB took the Extra Class exam. \WB6ETQ
now has an udvanced Class license. K60ZL has daily
skeds with VU2DIA. W6TBI is on s.s.b. WBPIX js heard
on 75 s.s.b. WBUHN is the editor of the Tulare County
Amateur Radio Cluh’s new newsletter, The (Frid Leak.
Traffic: (Dec.) WR6HVA 405. W6ADB 354, WAGSCE 287,
WBGINO 250, K6KOL 179, W6AAF/6 28, WB6TFU 27,
K60ZL 10. (Nov.) \WB6INO 256.

SANTA CLARA VALLEY—Acting SCM, Jean A,
(3melin, W6ZRJ—Asst. SCM : Ed. Turner, \W8NVO. SEC:
W6EVZE. RM: W6QMO. W6QMO, our RM for the past
several years and a very active supporter of NCN,
been reportcd 10 have suffered a heart attack, and we
hope is recovering well at the time of this publishing,
Jeri has worked very hard and long for amateur radio
as well as other service tvpe activities. Our best to her,
SEC W6VZE was very busy preparing for the SET and




the

IR

...a frue
masterpiece

The 2K-2 was good ... in fact, it was the best linear amplifier for the amateur on the
market. But now, thanks to a pair of new and improved Eimac 3-500Z tubes, pro-
viding 1000 watts of plate dissipation, the 2K-3 operates with even greater power
output and less drive. (Its so much better we’re going to call it the 2K-3 now.) Still
endowed with the same rugged and reliable mechanical construction, inspired de-
sign and using only the very best components, the 2K-3 is unquestionably the finest.
You have heard the strong clear signals of the 2K-2 by now. Why not go on the air
with an even better signal? You can NOW with the new 2K-3. Console or desk model
$745.00. Let us send you a descriptive brochure.

6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN ¢ NO FINANCE CHARGE IF

PAID IN 90 DAYS ¢ GOOD RECONDITIONED APPARATUS ¢ Nearly all makes & models.

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W&UOU) BOB HENRY (WOARA) WALT HENRY (W6NRVY)
CALL DIRECT . . . USE AREA CODE

Butler, Missouri, 64730 816 679-3127

) 11240 W, Olympic, Los Angeles, Calif, 90064 213 4776701

Henry Rol UL B dasbad 531 N, Fuclid, Anaheim, Calif, 92801 714 7729200

East Coast Rep.: Howard Laughrey, 2 Elizabeth St,,
Chappaqua, N.Y. 10514, (914) CE 8-3683

“World’s Largest Distributor of Amateur Radio Equipment”
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RCA

hasallnew

FCC
license
training

Get your license—
or your money back!

Now RCA Institutes Home Study :Training has the
FCC License preparation material you've been
looking for — all-new, both the training you need
and the up-to-date methods you use at home — at
your own speed—to train for the license you want!

Pay-As-You-Order — lesson by lesson. You match
your program and your budget to meet your own
situation. Choose the FCC License you're inter-
ested in — third, second or first phone. Take the
course for the license you choose. If you need
basic material first, apply for the complete License

Training Program.

SPECIAL TO AMATEURS. This cqurse—whi[e designed
for Commercial license qualitication, contains much of
the new material called for by FCC Docket 15928—ad-
vanced and extra class you'll want to qualify for before
November of 1969. QRX until you get the intormation.

Mail coupon today for full details and a 64-page

booklet telling you how RCA Institutes Home
Training can show you the way to a

new career—higher income— P
and your FCC license. e

Dep’t BA-38
320 West 31 Street,
New York, N.Y. 10001

RCA INSTITUTES, INC.

Please rush me without obligation, Informas=
tion on your all-new FCC License training.

Name

Address

City State Zip
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organizing the section EC program. WBEIZF is busy on
WCARS and other activitiex und as EC for King (Clity,
W6OTI renews as OPS. WBACW is very active on NCN2
and will take any trathe for Sunnvvale. K6YXKG is NCS
of NCN Sat. W6MDMG reports that the San Carlos CD
Club will be taking part m ARP3C activities, OV
W6PBC reports that a strained neck muscle has prevent-
ed activities in his station for the past few months hut
that he will be busy wxperimenting with v.h.i. soon.
K6PJW wus busy with plans for the SET. W6YRV i~
back on NTS after a short period of operation on Navy
MARS. ORS WAGLFA assumed the managership of NONQ
as of the tirst of the year. WBZRJ, with XYL K6BGM
and also with K6KUM, asttended the S AROC ('onvention
in Las Vegas., W6DEF reports that the SCARS Annual
Christmas Potluck was a great success, W6PLS has ap-
plied for a two-letter call now that he has Extra. K6AGV
is aqt'g\'p on Navy MARS on 2 meters, WBAUC is husy
as (OO and on several nets, Russ reports that \WOMIB
was the guest of the OOTC Luncheon Dee, 2 and talked
about the old spark days. W6CBX i active as OO and
is making fine scores in the FMT. Tratli~: (Dec.) WERSY
1238, WBYBV 432, WAGLFA 164, W6DEF 90, WeVZE 46,
WOPLS 44. K6HGV 31, WGZRJ 31, W6AUC 28, W6OIIL
20, W6ACW 5. (Nov.) W8VZE 30, WB6IZF 1.

ROANOKE DIVISION

NORTH CAROLINA—SCAIL, Barnett 8. Nodd, W4-
BNU—Asst. SCM: James (. Pullman, \WA4FJM. SEC:
WAMLWE., RM: K4CWZ, PAM : \WW4AJT. V.ILF. PAM:
W4HJZ., WB4BGL has a new Finco 6N2 beam up, and
also made the BPL, WA4UQQ, WA4ZPC and others set
up a station at the Mall in Rocky Mount to nccept
trathie from the public with sons overseas. and originated
around 300 meszages, for which WA4UQC earned a BPL
certificate, WB4EQW has a new l0-meter heurmn up. N4-
TTN ir sporting a new Swan 350. Officers of the newly-
formed Rowan Amateur Radio Sariety are K4KGR,
pres.: K4SNF, vice-pres.; and K4YYJ, secy.-treas.
WR4C'VM received n new 2-meter rig for Christmas,
WB4APN has moved to Charlotte, N.C., from Jackson-
ville, Fln, WA3FLM will he operating portable j4 from
Duke University until June,

Net Freq. Time Days Tfe. Mor.
THEN 3865 ke, 00307 Daily 494 WAIGMC
NCN (E) 2573 ke, 23307 Daily 238 W4IRE
NCN (L) 3573 ke. 03002 Daily 128 WALCFN
SSBN 3438 ke, 0030Z Daily 85 WA4LWE

Traflic: (Dec.) WB4BGL 505, W4LWZ 366, W4EVN 269,
WA40QC 155, WARWL 153, W4FDV 132, WALVNYV 112,
W4ZZC 103, WA4ZLK 72, K4EO 58, K4PKE 50, K4CWZ
43, WB4EQW 33. K4CDZ 28, \WA4FJM 28, WA4KWC 24,
WAJCFN 22, KATTN, 14, WAIVTV 14, W4BNU 11,
W4AJT 9, WB4CVDM 3, K4ZKQ 3. (Nov.) WB4EQW 1.

SOUTH CAROLINA—:SCM, Clark M. Hubbard, K4-
LNJ—S8EC: WA4ECJ. Asst. SEC: W4WQM. RM: K4-
LND. PAM: WAJEFP.

SCN 2795 ke,  Daly  0000%Z/0300Z  Dec. Tfe. 131
SCSSBN 9915 ke, Daily 0000z Dec. Tfe. 176

The SC Phone Net meets on 3930 kc. ‘Mon. through Sat.
at 1730Z and Sun. at 13307 and 2030Z. The net has
operated continuously since 1934. WiDX and W4AZT are
charter members. I'he nets’ first 1968 dinner was held
in Orangehurg. WA4ANG was the host and the next one
is planned for Apr. The Spartanburg Club had its Annual
Christmas Party. NJS is home-brewing. Phil Jones j«
nwaiting his Novice Class ticket. Watch for plans for
a section meeting in March. WB4CBJ bas heen appointed
Official VHF Station. ‘[raflic: WR4BZ A 201, \WWA4APD
100, WA4NWI 73, W4WQM 58, K4LNJ 47. W4NTO 40,
WASEFP 33, W4FFH 33, \W4AZT 30, K4KIB 26, WB4-
CBJ 16, W4UMV 13, W4VFO 12, W4JA 11, W4PED 8§,
WB4RBSW 5.

VIRGINIA—SCM. H. J. Hopking, W4SHJ—REC: K4-
LMB. PAM: WAOKN. Rls: WALEUL, K4MLC. W A4~
NJG has been appointed EC for [l.ouisa County and
W4HEFX EC for Urange County, \W4EXTI uvperated mohile
from 13 counties during the Va. QSO Party: W4SHJ was
assistant operator. W4RHA, K4CG, K41'SJ, WB4FDT
and WB4GTG made the BPL during Dec., all via ori-
ginations/deliveries, WA4FCS retired from the M arine
Clorps ut the end of Jun. and plans to remain in the
D.C. urea. WA4TKB and WB4FDT w»arned VSBN cer-
tificates. WB4GTS/WA2UFI hus devised an effective
break-in keying system for the SB-101. WB4DOY ix tak-
mg over the publication chores of the VA HAM; WA4-
EUL continues as editor. Because of the large number
of appointments in the section, the SCM has not heen
able to publish a list of annual endorsements or to
notify the individual appointees upon eudorsement. .All




A NEW

Thuroughhred
NOW—a Competitively Priced
Sulld State Receiver for the most exacting
IR R3  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 monitoring and point-to-point complex system communications, 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 I KHz tuning throughout the 0.5 to 30 MHz
1requency spectrum.

A ¥ TRESUATRINATE ST

STEEE

Unique front end design and crystal lattice filters insure optimum sen-

sitivity and selecthty 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 applications 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.

G PGALAXY ELECT 1€

“Pacesetter in Commercial/Amateur Equipment Design”

10 South 34th Street, Dept. QST-f27, Council Bluffs, lowa 51501
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The new, full coverage
sideband transceiver.
DRAKE TR-4
Now at Grand Central Radio.

$599.95

Amateur net.

Full frequency coverage on all amateur
bands 10 through 80 meters. No additional
crystals required. Upper and lower sideband
on all bands. 300 watts PEP input on SSB.
Two special 9 Mc crystal filters. VOX or
PTT built in. Solid state VFO with linear
permeability. 1 Kc dial accuracy.
Complete Audic Demonstration Department.
Write or see us for the best deal.

You know you can depend on us.

Grand Central Radio

124 East 44th Street. MU 2-3869.
One door east of Lexington Ave.
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ATTENTION, HAMS!

PRICES CUT!

%’3{ §

-oo
FoRMofz;\(!: ™% NEW NUMBER
?z(:v-Ac 60-262842

AVAILABLE THROUGH
YOUR LOCAL
DISTRIBUTOR

EFFECTIVE NOV. 15, 1967
DOW-KEY COMPANY

2260 INDUSTRIAL LANE
BROOMFIELD, COLORADO 80020
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appointments are endorsed automatically at or near their
expiration date provided the appointee has submitted
reports during the six months prior to expiration. Many
appointments are being cancelled for lack of reports, but
any such appointment may be reinstated by resumption
of activity and reporting. Keep Virginia on the air by
frequenting 3935, 3835 or 3680. Traffic: (Dec.) K4TSJ
408, WANLC 370, W4ZM 289, WB4FDT 282, K4CG 246,
W4DVT 227, WARHA 224, W4SZT 195, WA2UFI/4 140
K4KNP 124, WB4DRB 123, WB4GTG 120. WA4EUL 106,
WA40US 99, W4BZE 86, WB4DOY 83, W4TE 83, WA4-
FCS 71, K4MLC 62, W4OKN 57, K4FSS 52, K4GR 45,
h4LMB 43, W4IA 368, W4MUJ 36, W4SHJ 27, WAITKEB

WA4YZC 20, WALTCF 17, W4WRM 15, WA4FILJ 12,
WA4PBG 12, K4VCY 12, W4KFC 11, K4AET 10, WA4.
DAT 8, WB4DQF & W4KX 8, W4MEK 8, K4YEE 8.
W4ZAU 7, W4WG 5, WB4GYV 4, W4OP ﬁ. WBYIBF 2,
}WJUJ 2, W4WBC 1. (Nov.) WA4TKB 3. (Oct.) WA4FCS
12

WEST VIRGINIA—SCM, Donald B. Morris, W8JM—
SEC: WSIRN, RMs: WSHZA, KSTPF. PAMs: K8CHW,
WSIYD. WASNDY and his XYL WASWCK, mobiled to
Point Pleasant, furnishing communication at the site of
the Bridge disaster. The WVN Phone Net was active
with NCSs, WASYSB and WA3FKB/8 and many state
amateurs assisting. New officers of the West Virginia
State Radio Convention are K8MYU, pres.: WASYSB,
vice-pres.; WASOKG, secy.; W8SSA treas, The (lon-
vention will be held at Jackson’s Miil June 29 and 30.
K&MQB keeps in touch with her sister in Pennsylvania
by amateur radio each Tue. mormnz KSNNF, K8NYH
and W8VOI are active in the *Thumpin Keger’’ Net on
3927 ke. K8CHW becomes WACWY Member No. 47, W8-
IRN reports new ECs are WASLFW, Pocahontas; WAS-
WIX, Nicholas and Webster: K8VNF, Kanawha County
Renewing as EC are WAV, WABSHT WASRQB, WAS-
FCZ, K8MDI, WASHPE, WASFIE, K8ZPR, K8CFT,
WVN Phone Net reports 31 sessions, 938 stations and
247 messages. The C.W. Net held 28 seasions and handled
143 messages. WASTWR is a new ORS. K8MYU is the
new West Va. ¢.w. net manager, Monogalia Wireless Assn.,
Morgantown, officers are hsLGS/S pres.; WABYSB,
vice-pres.: WASTGH, secy.-treas.: \WNS§ YCD historian.
Traffic: WASPOS 297, WASRQR 147 W8HZA 95, WAS-
YSB 85, K8BIT 71, W8CKX 67, KSMYU 59. WASTWR
59, K8MQB 40, W8JM 27, WSIRN 14, WSWEJ 13, KSPRC
12, WASNDY' 10, K8CHW 9, WSGUL 7. WSIYD 4.
WSC‘ZT 5, WABLAL 4, WSAEN 3. WASPXT 3. WASUFX

3. WASUTH 3. WSUPH 3. WN8YCD 3, W8CUL 2, WAS-
KQX 2, KESQYG 2. WASTOS/8 2, WSVOI 2, K8VQG 2,
BBZDY 2, WASFKB/8 1. K8CFT I, WASCRW 1. WSEEQ
1, WASFGD 1, WASFZS 1. WASBHPE 1, WASIPN 1,
WASLFW 1, W8QEC 1, K8QQS 1.

ROCKY MOUNTAIN DIVISION

COLORADO—SCM, Richard Hoppe, KOFDH—Asst,
SCM: Albert . Hankinson, WAONQL, SEC: WOSIN.
PAM: WOCXW.. The hohdav season was reflected in
increased activity of all our sectional nets with C'CN
taking top honors with a QTC of 172 and a QNI of
175. The High Noon Net handled slightly less traffic hut
had 712 check-ins. The monthly repost from the Col-
umbine Net was not received in time for recognition
here. Our section recently gained new amateur member-
ship, both from the ranks of new -Novices and from
transfers into Colorado. I hope that all of you new-
comers will enjoy vour amateur activities in (Colorado
and your participation in our sectional nets is greatly
encourazed It is with deep regret that we note the
passing of WQQD, of Ouray, Colo. Living in a small
town in the mountainous part of southwestern (! ‘olorado,
Harold provided valuable communications ta tourists and
was active in our sectional nets. WOQD will be missed
greatly by all of us. Anv of vou wishing to assume
extra work and responsibilities?” We need volunteers as
net managers of our Evergreen and Cnlorado Emergency
Phone Nets. Traflic: WOIES 802, WOKAU 205, WOUAT
172, WQOLRN 164, WOSIN 98, WAQPGM 45, W&7F\D/Q
29, KOECR 21, WAQJTB 8.

NEW MEXICO—SCM, Kenneth D. Mills, W5WZK—
SEC: K5KTQ. W5NSN operated his station in Okla-
homa with the call WSGGL while on vacation there.
WASRBU made a pre-Christmas frip to New Jersey.
W5UBW spent the holidays in Florida. New Mexico had
a white Christmas for the first time in many vears,
WASJAM reports that the situation in Grants was not
as bad as news reports said. Roads were closed in that
alea for two days. WASINC has been appointed as OBS.

A5PNY’s appointment for OPS has been renewed.
WSB has a new 20-10 Hyv-Gain vertical up. Traffic:
W5NON 25, W5DMG 17, W5NUI 13, WASBLI 12, W5-
MYDM 10, W5PNY 8, WASINC 7, WsBWV 4, WASMIY 4

UTAH—SCM, Gerald F, Warner, W7VSS—SEC: W7-
WEF. RM: W70CX. Trallic nets:



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 D weeks with my Gotham Quad
o and only 75 watts . . . W3AZR

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 Mc.,
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 Ibs.; universal
polarization.

Radiating elements: Steel wire, tem-
pered and plated, .064’’ diameter.

X Frameworks: Two 12’ X 1”7 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 73’ OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

Feedline: (not furnished) Single 52 ohm
coaxial cable.

Now check these startling prices —

note that they are much lower than
even the bamboo-type:
10-15-20 CUBICAL QUAD..........$35.00
10-15 CUBICAL QUAD............. 30.00
15-20 CUBICAL QUAD............. 32.00
TWENTY METER CUBICAL QUAD. 25.00
FIFTEEN METER CUBICAL QUAD. 24.00
TEN METER CUBICAL QUAD..... 23.00
(all use single coax feedline)

The first morning I put up my
BEAMS 3 element Gotham beam (20 ft)
worked YO4CT, ONSLW,

I
SP9ADQ, and 4U1ITU. THAT
ANTENNAWORKS!WN4DYN

Compare the per-
formance, value,
and price of the fol-
lowing beams and
you will see that
this offer is unprece-~
dented in radio his-
tory! Each beam is
brand new! full size
(36’ of tubing for
each 20 meter ele-
ment, for instance);
absolutely complete including a boom
and all hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR is 1:1;
easily handles5 KW; 74’ and 1’ aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
gre ;djustable to any frequency in the

and.

2E120 4E110..... $18

3EL120 7El10........ 32%

4 E120 4EL6......... 15

2E115 S8EI6......... 28%

;%i }g 12E12, 25%
’

5F115 %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,
W1WO0Z, W20DH, WA3DJT, WB2-
FCB, W2YHH, VE3FOB, WASCZE,
K1SYB, K2RDJ, KIMVV, K8HGY,
K3UTL, W8QJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QJP,
W4JWJ, K2PSK, WAS8CGA, WB2- Il
KWY, W2IWJ, VE3KT. Moral: It's
the antenna that counts! -

FLASH! Switched to 15 c.w. and
worked KZ5IKN, KZ50WN, HC1-
I.C, PY5ASN, FG7XT, XE2I, KP4- {}
AQL, SM5BGK, 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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It’s like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

Henry Radio Stores
11240 West Olympic Avenue, Los Angeles, CA. 90064

931 No. Euclid Avenue, Anaheim, CA. 92801
Butler, MO. 64730

NEW!
SOLID STATE

FREQUENCY CONVERTERS

Priced from only $14.95 to $49.95
Many new models available from .45 MHz.
to 450 MHz. Some with dual gate MOSFET
R. F. stages and mixers. Crystal-controlled
oscillators, full wave UHF diodes for
transistor protection and many more desir-
able features. Send for Vour free convert-

er catalog. Vanguard Labs., 196—23
Jamaica Ave., Hollis, N.Y. 11423,
VANGUARD LABS

Sales From Our Factory Made by Mail Only
196-23 Jamaica Ave. Dept. S Hollis, N.Y. 11423

IMPROVED!

130

BUN Daily 7272 ke. 19302
UARN Sat.-Yun.  3987.5 ke, 1500Z

The new officers of the ('tah ARC are WIQWH, pres.:
K7JLF, vice-pres.; WN7HGT, exec. vice-pres.; K7SOT,
rery, Ufﬁ ors of Lhc Ogden ARC are WATIAW, pres.;
WIJIE, vice-pres.; WNT7IGN, secy.: K7INJY and W7-
WQC., directors, New appointee: K7ZJS as 00. WI0CX
earned a BPL certificate for Dec, traflic. John also sports
@ new SW-500. ‘The Utah ARC is formulating a State
of Utah Counties Award. The award is to he made to
those who have proot of QSO with 20 of Utah’s 29
counties, Further details may be vbtained from any Utah
ARC officers, WATIAW has new 1215-Ne. gear on the air,
Nominations snon will be open for SCM. All clubs and
groups are urged to send in valid nominating petitions.
Traffic: W70CX 316, WATBME 169, K7TRAJ 138, KT7-
CLS 83. K7SOT 25, K7ERR 11.

WYOMING—\CM Wayne F. Moore, WICQL—S8EC:
NQX. RM : WATCLF. PAMs: WITZK, K7SLM, OBSs:
l\7SL\I K7NQX. Nets: Pony Express, Sun. ut 0800 on
3920; Yo. daily at 1830 on 3610; Jackalope, Mon. through
Sat. at 1215 on 3920; Wx Net, 0630 Mon. through Sat.
on 3920, WATDNZ is a new Amateur Extra. W/HTL has
been transferred to Vancouver, Wash, K7KMQ has moved
to Loveland, Colo. K7SDD and WATEGK have their
Advanced Class licenses, WA7TBFV got a uew transceiver
for Christmas. 1968 Clasper Club officers: WAT7CLF, pres. ;
KT7SILM, vice-pres,; WATDNZ, secy.: WINNX, treas.;
W7BXS. act, mgr.; WA7BFV. trustee, Some new calls:
WATIXI, WATGWK. WN7IRK, WN7IRL. WN7IRB.
Tentative plans are being made for the Rocky Mountain
Division ARRL Convention June 29-30 at CCheyenne, Traf-
fic: KINQX 579, WATCLF 410, K7KSA 175, W7TZK 65,
WATEUX 62, K7ITH 55, K7SLM 38, WA7BPO 29, W7-
HLA 24, KTVWA 23, KTHAW 21, WATBFV 14, W7BXS
12, WATEGK 11, WINKR 10, WATHAB 4, W7BKI 2
K7BTE 2, KTJED 2, K70VD 2, K7RFL 2.

SOUTHEASTERN DIVISION

ALABAMA—SCM, Edward L. Stone. K{WHW—SEC:
W4FPI. PAM: WAJEEC. RM: WAJEXA., W4WGI re-
ports that the Huntsville Repeater Assn. is progressing
with the equipment being readied and looks like we will
soon have s repeater on 148 Me. with the transmitter
high atop Monte Sano Mountain. Glad to have WA4-
AVM hack as ORS. WASVEK inade the BPL for the
fourth straight month. New ORSs: W4SVM, WB4ADT,
WA4FAT, K4BQP and WAMKU, WB4KIKJ has been ap-
pointed Asst. Mgr. of AEND. The outstanding work
during the recent tornadoes in Florida and Alabama was
greatly appreciated and many fine letters have been re-
ceived. W4FPI and K4TNS liaisoned AENDM with the
West Fla. Net into Ft. Walton. WA4ZFA put in many
hours handling welfare traffic from the Huntsville area.

ALA. AM Net 3955 0000 GMT Daily 40 Tfe.

AENB 3575 0100-0400 Daily 193 Tfe.
AEND 34525 2330 Daily 86 Tfc.
AENH 50.7 0200 ST 16 Tfe
AENM 2985 0030 Daily 559 Tfe.
AENO 50.54 0115 T-T-S 15 Tfe.
AENP 3955 1230 Daily 80 Tfe.
AENR 50.52 0115 W-F 5 Tfe.
AENS 50.35 0030 W 5 Tfe.

Traflic: (Dec.) WA4AVM 267, K4A0Z 165, WA4UXC 145,
W4FPI 141, WA4EEC 139, WA4FYO 134, WB4DIN 126,
WA4VER 118, K{WHW 95. W4SVAI 91, WA4GGD 79,
WB4EYZ 77, K4BSK 66, WB4ENX 44, WB4EKK 39,
WB4ADT 35, WASFAT 84, WR4FKJ 33, WA4PIZ 33,
W4MKU 26, W4UDJ 24, WASKXL/4 22, K4KJD 21, Kd-
NUW 21, WA4WTX 14, W \4ROP 12, K4WOP 12, WA4-
AZC 10, K4UUC 10, W4DGH 8, W4NLI 8, K4NJY 6,
K4KMG 4, WB4ALW 3. WALVET 2. (Nov.): WA4UXC
102, WB4BLX 40, K4KMG 24.

CANAL ZONE—SCM, Russell E. Oberholtzer, KZ50B
—The (CZAREC held a practice drill on Jan. 8 with 34
stations participating on 2, 6, 10 and 40 meters. ‘The
1968 officers for the CZARA are KZ5SS. pres.: KZSEH,
viee-pres.; KZ5SFK, secy.: KZSWI, treas.; KZS’MA act.
mgr. l\ew othcers ot the CARC are KZSAD pres. ; hZ5-
WR, vice-pres.: KZ5FN, secy.-treas.; KZ5LM, act mgr.
VV,N\'Y[" of Hradenton Fla., visited with son-in- law
KZ5BF and family for the holldav season. KZSFX is
out of the hospital and recupcrating at home after heing
hospitalized. Lil (ex-KZ5TT) also is_recuperating at
home after her automobile accident in Houston. I would
like to thank the membership for their confidence in me
and hope to fulfill my duties tn the hest of my alnlxtv
as Canal Zone SCM during the next 2 wvears
KZ5AD 668, KZ50A 60, KZ50B 18, KZ5WR 15, hZ5F\ 9

EASTERN FLORIDA—SCM, Jesse H. Morris, W4-
MVB—SEC: W4IYT. Asst. SEC: W4FP, RM C.W.:



CPC ENGINEERS HAD A
NEW ANGLE ON CORNER
REFLECTOR ANTENNAS

"Combining maximum strength with
optimum electrical performance,
this 10.0 db gain antenna meets the
increasing demand for rugged dura-
= bility at minimum weight. Cat. No.
466-509, has a reflector 56 in. by
29 in., yet weighs only 20 lbs. Its
rated wind velacity is 1560 mph.
i The radiating element material is
brass, reflector screen components
are of high strength aluminum
alloys, and mounting accessories
are fabricated of hot galvanized
steel. This CPC Corner Reflector
Antenna is ideally suited for

use in multiple corner arrays.

THE CPC ; ‘
Cat. No. 465-509 Electrical Specifications
Frequency Range 406-470 MG . NOMINAL INPUT IMPEDANCE ... .. . ... . 50chms
FORWARD GAIN ... .. 10.0 db at 450 Mc
FRONT-TO-BACK RATIO .. .. 25,0 db
MAXIMUM POWER INPUT _ e - .. 250 watts
TERMINATION __: Type N Female with metal weather shield -
140" 130" 1200 110 100" 90" 80° 700 60" -50° 40 and Type N Male with Neoprene housing
Y% VSWR .. .. e 1521
B /A BANDWIDTH .. - .. .. 406-470 Mc
LD LIGHTNING PROTECTION _ . Direct Ground

160" o
- Mechanical 8pecifications
170' I oA oo T L ) .
O - ReFlECTOR . it ... 55" wide by 29" high
180 107 REFLECTOR MATERIAL .. .6061-T6 aluminum
) _“RADIATING ELEMENT MATERIAL " ".iiiio.. ... . Bross
190 350 RADIATING ELEMENT SIZE.__".....13-1/4" long by 2" wide

RATED, WIND VELOCITY......in_excess of 150 MPH with no ice

0 U 85 MPH with 1/2" radial ice
LATERAL THRUST AT RATED WIND....... ... 164 lbs. no ice
20 ™ 330 : 180 Ibs. with rated ice load
T NS WEIGHT . .l 20 Ibs,
300" 310 320
Horizontal field strength -pattern; a ) ?
dipole pattern is shown for reference. (?Wmm W
C'r v 1+ 5 1 ON o F

Pﬂghﬁ DODGE ELECTRONIC PRODUCTS

“Marlboro, New Jersey 07746 — Tel. (201) 4621880
Los Angeles, California 90065 — Tel. (213) 245-1143

Note: dbd gain indicated
as per EIA RS-329




Grand Central Radio,
New York midtown headquarters
for famous Hallicrafters.

New! Hurricane SR 2000 Transceiver
$995. P-2000 AC Power Supply $395.

Now a 5-band amateur transceiver from Halli-
crafters with professional electronic engineering.
Exclusive amplified automatic level control. Full
coverage provided for 80, 40, 20, 15 and 10
meters. See it at Grand Central Radio.

All Hallicrafters in stock for immediate delivery.
Comaplete Audio Demonstration Department.

Write or see us for the best deal.
You know you can depend on us,

Z_Grand Central Radio

§ 124 East 44th Street. MU 2-3869.
\ One door east of Lexington Ave.

eAttractive black and gold ARRL em-
blem decals are available to League mem-
bers from lleadquarters. They measure
approximately 4 by 2 inches, will adhere
to almost 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

D4

stamps, please — to cover costs.

AMERICAN RADIO RELAY LEAGUE

Newingion, Connecticut 06111

nxmxzzznnxmnnxm

W4ILE. RM RTTY: WIRWNM. PAM 75 M: W40GX.
PAM 40 M: W4SDR. V.H.F. PAM: WA4BMC. The
Florida RTTY Society has just completed its annmial
mecting in Daytona Bemh Reelected pres. was W4ZAG.
W4IMZ was elected vice-pres. and W4RWNM was reelected
secy.-treas. President’s awards went to W4RWM and
K4TMF for outstanding contributions to the society
during the past year., Christmas brought a lot of new
equipment. WN4FLW reports receiving a new L)mke
R-4A-T-4X. W4ILE has a new Hunter Bandit 2000C.
WA4UFO has a new SR-2000. WB4AJV has a new NB-
101. Thanks to the efforts to WA4NBE and W4CNA,
many junior operators got to talk directly to \nnta
Claus on 3940 kc. This annual event is always a favorite
with the kids. One of our outstanding Florida OOx. K4-
IEX, reports he is on s.s.h. now. WA4PWF, WA4TWD
and WB4ANA operuted WA4PWF/4 from a shopping
center during the holidays and made the BPL, WAINBE
is the new manager for the FAST Net. We are looking
forward to a big vear in Fastern Florida in 1968. (Good
luck de WAMVB. Traftic: (Dec.) WAISCK 1147. K4YSN
798, WA4NEY 508, W4FPC 465, WR4ATW 440, WAINBE
434, WAJFGH 368, K4LEC 361, WAd4IZZ 248 W4ASN K
216, WR4EPD 194, W4ILE 194, WA4PWT 179, WB4DSP
170. WA4TWD 154, W4SDR 128. WN4HOX 102, W4TRS
90, WA4IJH 86. WA4HDH 85, W4FP 80, K4COO T4, W4~
TAD 73. WA4OHO 72, K4DAX 70, WA4TWY 87, \W4YPX
65, K4SJTH 59, W4SME 57, W4KHY 49. W4NGR 47, W4-
AKB 46, W4DVO 45, W4KRC 45. WI10GX 43, WA4CIQ
33, K4LPS 30, W4ZAK 29, WA4FTA 25, W4VWL 23, K4-
BLM 20, WA4BGW 19. WA4UFO 18, WN4FSF 18, Kd-
TEX 16, W4GDK 15, W4PBK 15, W4TJIM 13, W4CBE 12,
W4GUJ 12, W4BKC 11, WA4MOL 11, K4DSN 10, K4-
EBE 7, WN4FLW 6, WA4YRU 6, WALEP 4, (Nov.) W4-
EHW 63, W4MVB 62, WALIJH 61, K4HQK 24, WA4UFO
14, W4VWL 14, K4DSN 9.

GEORGIA—S3CM. Howard L. Schonher, W4RZI—
Asst. SCM: James W, Parker, Sr.. W4RKGP, SEC: W4-
DDY. RM: W4CZN. PAMs: K4PKK, WA4WQU, WB4-
HSG reports high noise level on 6 during Duee. \WB4FMJ
indicates good ground wave on 8 for the month as well
as_evening openings to 1-2-3-5-8-¢3. The Dixie 8-Aloter
S.S.B. Net meets Sun. and Wed. at 2100 EST on 50.110.
All sontheastern 8-meter stations are urged to partici-
pate. W4PGU is on with a 2r, The Augusta Radio Club
hu[lehn arrived with interesting observations from new
pres WA4WQU K4HQI reports a 6-meter opening on

.Y.. Penna., Ohio and Mich. starting around
1‘700 EST to 2030 when the band sturted to fade. The
13th and 16th also produced good signals into La., Tex.,
Okla., Kan., Mo. and Nebr.

Net Freq. Days Sesa. ONI QTC
GSN 3595 0100/0300 Dy. 62 624 281
GSSB 3975 2000 Dy. 31 972 209
GTN 3718 Dy. 19 106 30

W4GXU is now Extra Class. K4RZB is on 3. WB4FAMJ
has a new 685-ft. tower, \WA4ARS was married. K4TQU
added a v.f.0o. to the SR-42, W4HYW is attending U.S.
Adj. Gen, school. W4LRR is studving for Extra Clasa.
K4HQI added a 15-w.p.m. sticker, Tratlic: (Dec.) WAFOR
592, W4CZN 190, W4DDY 81, W4PIM 78, K4AHO 48,
K4BAI 55, WB4EMF 50, W4GXU 50, WA4LLI 50, WA4-
RAV 49, WA4JES 43, W4ARH 28, W4RZL 23, WA4GAY
22, W4PGU 10, WB4HSG 2. (Nov.) W4FOE 358, W4FDN
44, WA4JES 29, WB4EMF 17, W4GXU 1,

WEST INDIES—SCM, Albert R. Crumley, Jr., KP4-
DV—KP4CB/AE6CB (Armv MARS) retired from ITT
and is making hamming a fulltime occupation. KP4JM
is pres. of the PRARC and advises club dues are now
212.00 yearly. KP4AT and XKP4CH regularly assist KP4-
CR in teaching a radio class with 19 would-be hams as
students, KP4CK/CL, Felix and Alicia. devot@ most. of
their spare time to rare DXing. KP4BBN is heard regu-
larly on 20-15 c.w. with 1KW. KP4BJD is returning to
the U. of Mich., while KP4BJU continues studies at
Georgia Teuch, KP4BJU and father, KP4DV. had an
‘‘eveball Q30" with HPIIE/W6GTO at Mayaguez Dec.
31. Ricky, 13-year old brother of KP4BJD, is now \WP4-
‘DCL operating 15 meters with an EICO 60, All Puerto
Rico and Virgin Islands amateurs should report their
activities to me by the 3rd of each month for inclusion
in this column. Activity amongst the XV4s appears to
he in the pracess of revival, according to KV4AA, Traf-
fic: KP4CB 172, KP4WT 166.

WESTERN FLORIDA—RCM, Frank M. Butler, Jr.,
WAREH—SEC: W4IKB, PAM: WA4ZGI. RM: W4BVE,
Section nets:

Net Freq. Time Days

WFPN 3957 ke. 2300Z Daily
QFN 3651 ke.  2330/0300Z ¢



Whats NEW from Mosley!
DIPLOMAT "7

Meet hams in your area on 2 meters ¢« o
check in on emergency nets! For an

inexpensive way to keep in touch,

consider the newest addition to the 6
and 10 meter Diplomat family of 5/8

wavelength omni-directional antennas.

Only $8.10. Space saving, Lightweight.
Top gain¥ Rated 1 KW AM/CW, 2 KW
P.E.P. SSB input. Another Quality
Mosley antennal

readjusting elements according to instructions .
’ supplied, Generals may use this beam on

10.meters.

Hams are.working lots of

h DX with this 5-band
: mobile antennal Full
el " power rated. Usean 10
v meters without coil. -
] interchangeable_coils_for
other bands. Adjustable
Qppef whip section
"~ for pecking antenna
to desjred frequency.
= Coils with whip.tip
: pre-cut and set for each The 10 and 15 meter bands are hot again! Command your
‘2 : band, available (extra). share of DX on these popular bands with this Classic New
Hinged break aver. TrapeMaster beam, Full power rated, Broad Band Capacitive
i . o . Matching. Incorporates performance proven Mosley metal
: : encased traps. Tops in DX punch ... gain!¥*
xGain omitted due to requirements of certain publications.
For full details, send for FREE *67 catalog. Dept. 140

MOSLEY ELECTRONICS,;INC.

- 4610 N. LINDBERGH BLVD., BRIDGETON, MO. 63042




It's like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the

H

A-20. Featured are 1 kHz readout, VSWR meter

complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

Evans Radio
P. 0. Box 312, Concord, New Hampshire 03301

>
>

>

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 stvle emblem only, for
Communications Dept. appointees.

Red enameled background for the SCM,

Green enameled background for the RM,
PAM, SEC or EC.

Blue enameled background for the ORS,
0OVS, OBS, OO or OPS.

THE EMBLEM CUT: A mounted vprinting
electrotype, 3¢’/ high, for use by members on
amateur printed matter, letterheads, cards, etc.

Pin, Button or Cut: $1.00 Each, Postpaid

AMERICAN RADIO RELAY LEAGUE

Newington, Connecticut 06111
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Pensacola: OO K4DOT does well in the FMTs, WA4-
EPH is honlng up for Extra Class and First Phone,
WA4IZM is fighting ignition noise in the mobile rig.
K4NDMZ gave his Marauder a smoke test, and it flunked!
Milton: K4HOX is now EC for Santa Rosa Clountv,
Fort Walton: Local hams got the jump on the National
SET when a severe tornado struck [ec. 10. The 2-meter
nets (a.m. and f.m.) were given a good workout; several
hundred messages and inyuiries from all over the' country
were handled. WA4THI's home was totally destroyed.
W4MMW relinquished the EC job to WB4EER because
of Red Cross duties, Panama City: New Twvndall Club
officers are WA4VIY, pres.: WA4QKZ and W4FOX. W4-
FOX has facsimile wtup to ropy weather satellite pho-
tos. Chipley: K4SGY is working on his Master's degree
at the U, of Fla. W4IKB and WR4FLK built a portable
40-meter antenna for WN4HMD to use while at shoal,
Tullahassee: WA4EAO is Jefferson Clounty EC. W4MLE
has a tri-band quad np. Traflic: W4BVE 376, K4BSS/4
358, WAMIMC 267, WARKH 205, \WB4GYX 159, W4IKB
122, WA4JTAI 50, WR4DHZ 21, WALROQQ 15, WB4FLE 10.
WA4EPH 2. WA4GHE 2. (Nov.) WB4DHZ 17.

SOUTHWESTERN DIVISION

ARIZONA—SCDM, Flovd C. Colyar, WIFKK—PAM:
W7CAF, RM: K7NHIY., OBSs: 1\7\!TZ K7VOR. O0«:
K70IX, WICAL. New officers of the Scottsdale Amateur
Radin Club are W7EJE, pres.: WATEIG, vice-pres.:
W70PS, sccy.: K7JWB, treas, Thanks to K70IX and
K7MTZ for their faithful continuing services as OO and
OBS, respectively. A BPL certificate for Dec. was eurned
by K7NHL. WA7GOG is _in its seventh month of con-
tinuous ATV nperation. Continuous operation is main-
tained so amatenrs can receive the ATV signal and bul-
letins at their convenience. New officers of the Old Pueb-
lo Radio Club, Tucson. are WATEQC. pres. : DL8UK/
W7, vice-pres.: WATFPU, secy.-treas. Traffic: (Dec.)
IKx?III\\IIHI‘IZ‘ 858, KYUYW 79, K7MTZ 51, WIFKK 9, (Nov.)

d

LOS ANGELES—SCM, Donald R. FEtheredge, K6-
UMV—EC: K6QPH. \sxf SEC: K6AVQ. A new ORS
appointee is WBIVC. The holiday season brought a high
amount of BPLers including WB6BBO, WGMLF, W6-
QAE, WB8GGL, WB6OLD. W6BHG, WADSC and Wwe-
MTLZ. Congratulations! W8FD and WB6SCK are work-
ing on_their homes. WB6UHF it now an SCN liaison,
W60EQ visited W4-Land while WB6RJX visited WO-
Tand during the holidavs. The Santa Clarita ARC is
now ARRL nffiliated and has the following ‘68 nmcerq
W6JFJ, prexy: WBBROY, vice-pres.: WB6NBR, secy.
WABKOE, treas. The club ments at & .. the 3rd Wed
of each month at Valley Federal Savings in Newhall,
WABWXD is now in Flondu. W6DOY had a bout in the
hospital but is recovering nicely. Meantime the ON,
W68PA. passed the Advanced Class exam! The W6LS
Hamfest is planned for Mayv 18 and 19 in Rurhank.
Contact_WASRQQ or W6LS for information. WB60OT.D
and W6LDA are Amatenr Extra Class holders now. K-
UMYV added a new bug from DL-Land to the family.
W6TXJ advises that RACES in Culver City has a Rwan
400 with v.f.o. and A Communicator IV located in the new
police station. A new program has been initiated by the
SCN traffic handlers called the SCATS program. SCATS
(Southern California Amateur Traflickers’ Societv) ix de-
tvzned to promote additional interest and participation
in SCN, 3600 ke. at 0300Z dailv. KBROC. Los Angeles
City RACES, is considering a 220-Mec. repeater at Mt.
Lee. K8YTIL now holds a (ieneral Class license. K6RPC.
operated hy K8AVQ and YWB6IMYV, te'ephone relaved
from the USS Sanctuary during the holidavs, WANCTT
recently hecame treas. of K6BPC, while W6FNE's XYL
was elected secv.: KBAVQ, vice-pres.: and WABJOK,
prexv. W6HO and WBQKI both have excellent photos
from their trip on the Queen llaru taken late last veac,
K6CSO taok home an Ameco receiver from the HAROC
thing in Januarv, New L.A. members of SCN include
WBBTQS and WB6VOP, An opening is presently availa-
ble for the post of V.H.F. PAM for the <Pc1mn any
v.h.f.ers interested. please contact the SCM. It is -
mared that W6NJU may he thinking of a new QTH in
the Cthatswarth area, multi-op nosition perhaps? Might
be line of sight with W6RW. The TRW Club has in-
stallel WB8WDS nx prnv‘ WB6VTQ. as vice-pres.;
WESMH, seey,; WA . treax.: and WEMYC. club
trustee, SCN- 2, the tlnw speed ende traflic net, invites
newcomers to traffic circles, The net meets at 05307 (2130
In~al) dnilv on 3600 ke. Traffic: (Dec.) WB6BBO 12(}9
WANTF 748, WO \E 643, WPAGGT, 631, WRAOT.D 23,
W6GYH 477, W6BHG 406, WAGKZI 355, K6CDW 334,
WEDSC 243. WAFD 243, WARAT.Z 226 WGORO 179 WPA.
UTHF 144. K9ELT/8 134, WB6TOS 80. W6HUJ 70, K6ASK
35, WRAZES 54. WRAIQT 45 WPAT\IC 41. WADCH 38,
WRAAFT, 37, WB6KIL 37, WRAQUD 34, WBSWDS 30,
WBEKGK 24, K6TT\TV 21, WR\N 18, K6LJ 16. W6TXJ
12, W8PCP 10, W6TN 10. W60RS 8, W6RCYV 1. (Nov.)
W6DSC 218. (Oct.) WBDSC 235. (Sept.) W6DSC 279.
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THE DAYTON AMATEUR
RADIO ASSOCIATION

I7'”ANNUAL DAYTON

HAMVENTION
Saturday, April 27,1968

WAMPLER ARENA CENTER

DAYTON, OHIO
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« Women's Activities
o Flea Market
o Awards o Banquet

Celebrate Ohio Amateur Radio Week at

e DAYTON HAMVENTION

FOR INFORMATION, MAP, ACCOMMODATIONS, WRITE
DAYTON HAMVENTION, BOX 44, DAYTON, OHIO 45401

@ Technical Sessions
L) Exhibits

DIRECT
READING
OF M
DEVIATION

...only $290!

Check these specs —

‘/ Indicates instantaneous PEAK deviation of voice or
tone modvulation, on fast-attack, slow-decay, ana-
log meter.

\/ Oscilloscope output jack for VISUAL monitoring,
using your shop 'scope. A low-cost, highly effec-
tive test set combination.

~/ Weight less than 10 pounds - a two-finger load.
Size 7'' x 10" x 7"

Continvous tuning, 25 to 500 Mc.
Meets FCC requirements for all mobile-radio
services.

VProvon design — thousands in use.

LAMPKIN 205-A
FM MODULATION METER

Want to learn more?
MAIL COUPON TODAY!

. NAME

——— ———— ———— — — S G- —— . Gan G- —

ADDRESS
cITY STATE Zip

LAMPKIN LABORATORIES, INC.

Mfg Div., Bradenton, Fla. 33505

136

ORANGE—3CM, Roy R. Maxson, WADEY- -The
Edison Amateur Radio Net furnished communications
for the Rialto Jaycees Christmas Parade on Dec, 16,
‘Merubers taking part were WABJXG, WASDTG., Wé-
JQB, WB6QZT, WBEHIE, W6ZJ7, WAGAXH, WiCV\,
W6YAN, WB6LOY, W6TCK, W6VBV, WB6PQV and K6-
LGR. '1he SAROC was u Kreat snccess, Saw iany
Orange section amateurs there and attended WCARS
meeting, WN6ZQQ now is on 40-meter c.w., \W6FB re-
peats W1AW Official Bulletins on local RACES/AREC
Nets, also is up to 227/220 DXCC. W6FB visited W6-
MLZ and they met WIMIB at the La. Airport. \W6BAM
advises that Gerry Evans is WWN6YZK and Joe is WN6-
YZJ. They are going for General soun, K6GMA is wait-
mg a two-letter call and is active on 75 meters, We-
PQA is back on the air after nearly a year’s absence,
Traffic: (Dec.) KBIBI 1091, K6QEH 850, K6MCA 562,
WB6JFO 475. WAGROF 457, 'WBBRJX 380. WABRQK 102,
W6IME 75, W6WRJ 81, WBBWPK 12, WASTAG 9, K6-
GMA 5, W6BUK 2. (Nov.) W6WRJ 19, (Oct.) WB6TYZ
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SAN DIEGO—SCM, James E. Emerson, Jr., WB6-
GMM—New officers of the ARC of El Cajon are WB6-
SE7Z. pres.; W6IJO, vice-pres.; WBBUKDM., secy.; WB6-
UNB, treas. The North Shores ARC’s oflicers are WAS-
KHN, pres.; WB6BSOK, vice-pres.; W B6UPW, seey.;
W6SE, treas, Back from Vietnam nnd in at MCRD is
K4WRM. Scen across the tables at the SORAC Conven-
tion in Las Vegas were WABTAD and WBQXN, (getting
ideas for the Southwestern Convention to be held in
San Diego in '697), X6BTO reports several duplex cross-
band QSOs during the holidays. WN6VEKU recently
passed the General Class exam and is waiting to put his
HG-10B v.f.o. to work. WB6UPW has a new quad up 30
feet. WRBONMT has 4 elements up the same height
pointed toward L.A. on 6 meters. We regret to report
the following Silent Keys: WA6QBL, beloved XYL of
WA6IUZ, WB6RZC and W6LYF. The Christmas Party of
the V.H.F. Club saw WB6UAN take home a noise blank-
er. WAGCOE is the new editor of the ARC of El Cajon’s
monthly News l.etter and he is doing a great job., WAS-
TAD reports 23 Full and 7 Limited" AREC members in
the San Diego County 2-Meter Net, W6BKZ can be
heard daily checking into the 75-Meter Weather Net at
1300%Z. The quarterly meeting of the board of directors
of the Mission Trail Traffic Net. was held at the home
of WBBGMM in Jan, Traffic: (Dec.) K6BPI 9232, W6-
EOT 1057, W6BGF 837, W6LRU 834, WB6SQZ 231, Wé-
FECP 113, WB6GMNM 67, WABKHN 25, WB6NMT 9, WA6-
QAY 4. (Nov.) WABIUZ 57, \WWeECP 50.

SANTA BARBARA—SCM, Cecil D. Hinson, WAS-
OKN—SEC: K8GV pinchhitting. The SCM left for
Co~os Tsland aboard the schooner Swift of Ipswitch 0900
PST Jan. 1, 1968, from Santa Barhara and is on the air
using the lul[ WOCUG/MNM. WSDTM/6. Santa Rarbara
EC, has appointed WB6DPV and WB6DXY as Asst, EC.
WB6BWZ, EC in Santa Maria, has time for all activities
including Air Force MARS and frequency measurements.
W60RW has been appointed OPS and continues active on
the Mission Trail; he also has a new tower and beam,
WBOED now has his Extra Class license. W6LVQ and
KRGV were guests of K6AAK for lunch at the Saticoy
Country Club, The Simi Valley Radio Club now has its
ARRL Charter. WB6BII. W6BJM, WASLML, W6KZO.
W6L.VQ and K6CV journeyved to Santa Barbara to wish
WABOKN hon voyage. Traflic: W6ORW 17, WGOED 16,
WASMGG 1.

WEST GULF DIVISION

NORTHERN TEXAS—SCM, L. L. Harbin, W5BNG
—~-Asst. SCM: K., C. Pool, W5NFO. PAM: W5BOO.
SEC: WS5PYI., RM: W5LR. Now that the holidays are
over I hope that evervone can devote more time to ama-
teur radio activities. I heard many New Year’s resolu-
tions made hy various amateurs on the air, but one in
particular stuck in my craw, so to speak: ‘I resolve to
do unto others hefore they do unto me.” To me this, as
applied to amateur radio, is not a very gnod attitude
for any ham to take. In other words get on some fre-
qguency before vou listen to see if there is a net or traffie
being handled there with which you might interfere. I
would like for that to havo hr\en “T will listen on w
frequency before I transmit.” In this aren there is an
eve hank network operating on 3970 ke. euch morning
from 7 AM. to about 7:30 A.M. and the net control has
complained of interference from some Incal stations. I
had the pleasure of attending the Christmas Party of the
Arlington ARC and enjoved a very fine dinner and pro-
gram. The club presented Mayor Vandergrif with a
plaque expressing its appreciation for his cooperution
with the wmateurs of that area. Award of the year went
to “Two Feathers,” WASHTQ, for his outstanding con-
tribution to the cause of amateur radio. New officers of
the ARC for 1968 are K4LNDM, pres.; WAS5SRJ. vice-
pres.; \WWSBCW, secy.; K5ZFZ, treas.; K5ZGA, EC. The




IIOW..! this great combination from ARROW!

The Great New GALAXY V
Mark 2

m_ﬁ\i'!:qg%n'sv ! T S .
EXLFIN D ERBXRD . ! ; »,) GAlaxy g
10-15-20 ‘ TAkSIEn g

HY-GAIN
TH6DX SUPER THUNDERBIRD

The very ultimate in tribander performance —ex-
clusive Hi-Q traps are individually pretuned at the
factory for the very best performance on each
band. Exclusive, time-proven Beta Matching Sys-
tem provides optimum gain, maximum F/B ratio,
all-weather peak performance and the additional
advantages of the antenna being at D.C. ground.

SUPER THUNDERBIRDS are mechanically superior; 5 BAND TRANSCEIVER / MOBILE
featuring extra husky boom-to-mast bracket for
masts from 1" to 2'%". This new bracket tilts . Ol‘”lelE? ST;A”TION
down for easy maintenance. All tubing ends are * Smallest size (6" x 10%4" x 11%4"). |
slotted for rugged adjustability. . ?ottest transceiver —special new six-crystal lattice
ilter.

» Complete 80-10 meter coverage.
IF THIS GREAT COMBINATION ISN'T EXACTLY WHAT * Both upper and lower selectible sideband.
YOU WANT—YOU CAN ALWAYS GET EXACTLY WHAT YOU . nghest St'ablllty. Drift less than 100CY in any 15
WANT AT ARROW. WE CARRY ALL OF HY-GAIN'S ANTEN- minute period after warmup.
NAS, GALAXY TRANSCEIVERS AND OTHER AMATEUR « The personal drift chart of every Galaxy goes with the
NEEDS. unit to its new,owner!

OPEN NOW! ARROW’S NEW
NEW YORK CITY STORE AT
97 CHAMBERS STREET

ARRUW[\ELECTRONICS,‘INC. T .

« 87 Chambers St., N.Y., N.Y. « 525 Jericho Tpke., Mineola, N.Y. < 18 Isaac St.. Norwalk, Conn. « 225 Rte. 46, Totowa, N.J.
212 —Dighy 9-4411 516 — Ploneer 2-2290 203 —838-48177 201 — 256-8555



1t's like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

\WZ Grand Central Radio

One door east of Lexington Ave.
New York, N. Y. 10017

§ 124 East 44th Street. MU 2-3869.

I W R

IN THE DOG HOUSE?"

MOVE IN

WITH DESIGN INDUSTRIES
WIFE-APPROVED
COMMUNICATIONS DESK

%

. would YOU believe . . . SOME hams are per-
mitted into the house ... perhaps even the
living room when their station includes a Design
Industries Communications Desk or Console?

Send Today For Our Special Wife Pacification Kit
{Descriptive Brochure)

DESIGN INDUSTRIES,

P.0. Box 12365 Dept. T
(214)-528-0150 Dallas, Texas 75225
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CENTEX ARC. at Waco, elected WASPUP, pres.:
WAS5SQPE, vice-pres.: WASPPX, soey.: WSGLY, treas.;

WASBP)M, Radio Officer, W5PBN has renewed his ORS
and OPS certificates. Why don’t you look at your ap-
pointment certificate and renew it on its endorseiuent
dute? KSBNH still is going strong handling traffic and
made the BPL again, Traflic: leBI\H 521, W5JSM 32,
W5LR 16, W5QGZ 10, WSBNG 6

OKLAHOMA—SCM, Cecil C. Cash, W5PML—SEC:
WAS5AOB. PAMSs: W5MFX 75, KSTEY 40. RM : W5QMJ.
Newly-appointed: K5CAY, former SCM, aus OPS and
OVS., Net skeds: OLZ, 0100Z Sun. through Sat., 3682.5
ke.: S83Z, 0345Z Sun. through Sat. 3682.5 kc.; OPEN,
1400Z Sun.. 3850 ke.: Sooner Tte. Net, 23302 Mon.
through Sat.. 3850 ke.; newly-registered Qkla. Post Of-
fice Net, 23002 Mon. rhrough Fri., 3920 ke. W5MFX,
PAM 75, put out a reul fine bulletin to his NCSs and
ANCSs on STN. I have heen very fortunate in enlisting
some most excellent helpers. I still need a couple of
PAMs and my SEC needs some ECs. New ofticers nf the
Lawton-Ft. Sill ARC, Inc., are WSPML, pres.; K5BKT,
vice-pres.: WASQIB, secy.: WASNPN, treus. New ut’-
ficers of the Aeronautical Center ARC are WS5UZX,
pres.; WSNTL, vice-pres.; WSEHC, secv.-trens. WAS-
(GFI js stationed at Ft. Polk, La.. with the Army. WAS-
NYX is on 2-meter f.m. W5QMJ is on RTTY. WisWJ
ix the prond owner of n new Swan 500 and Tri-Band
heam and is getting all set to talk to his son at the
South Pole. WASOHX has moved to W4-Land., WAS5-
KNR is Q3Y to Florida with the Air Force. WASKZ.A
is BPI, for the third wonth, Qur tratlic mainspring,
KSTEY, came through again with a good count. Traffic:
KSTEY 2272, W8VDA/5 203, W5QMJ 200, WASKZA 156,
WASIMO 101, WSPML 64, KSSWL 48, WASKFT 42, \\'5-
MFX 40, WSFKL 32, W50LB 26, WASKNR 22, K5CAY
15, K5OCX 13, K5WPP 13, WN5SZK 1.

SOUTHERN TEXAS—SCM, D, Jerrv Sears, W5~
AIR—SEC: K5QQG. PAM: \VSKLV RM: WSEZY. Our
thanks to the many amateurs in Southern Tesxas who
have cooperated in reporting various activities and traf-
fic and participated in the various emergency and traflie
nets. Your efforts are greatly appreciated. We are look-
mg forward to u better vear in 1968. C'ongrutulations to
WASINZ/5, who made the BPL with a traffic count of
513 in Dec. 't7. The Houston ARC will hast the O/
Timers Night Feb, 16 with W5WR as program chairman.
This unnual meeting brings out many old-timers who
don't get around much any more. Hope to see vou
there. We noted from EC \VSKR s hulletin Of Kesonance
that W7HBX and lovely Tady Dolly celebrated theiv
50th wedding ammiversary in Brownsville. Members of the
West Gulf Emergency Net elected EC of Brazoria Coun-
tv, KSHMTF, as net control station for 1968 \tten-
dance has been very good on the West Gulf Emergency
Net _as well sz on the South Texas Fmergency Nets
8.8.B. The Tex C.W. Traflic Net, under the direction ot
RM WSEZY, is making exvellent progress. W5ABQ re-
ports he still ix frying to get a block buster on the air:
also that WASINZ/5 showed up with a hefty signal. He
must he right as WASINZ/S made the RPL. WASMBC
reports the new ground-plane antenna is doing fine with
13 new countries during Christmag weck. From reports it
sueins the P(‘(‘ will he busy giving Extra Class exams.
OO WSNGW iy going strong with a new printed circuit
keyer, a Christmas present from the XYL. Traffic:
WASINZ/5 513. WASGZX 374, WASQEE 211, XK5HZR
140, \VHMBC 134, \W7WAH/5 117. W5EZY 106, WASMXY
85, W5ABQ 4, WEKLV 57, \W5SBGE 35, K5HMF 29,
WASIQL 17, W5TFW 17, W5 &QN 5, W50AU 5, KSWYN 1.

CANADIAN DIVISION

ALBERTA—SCM, Harry Harrold, VE6TG—SEC:
VEGFK. PAM (APSN): VE6ADS. ECs: VE6SA, VE6SS.

VESXC., VE6PL. VE6ATFQ. (ORSs: VE6BR, VE6ATH,
\»’EBATG. OPS: VEGHM, VE6SS, VE6AFQ. OOs: VES-
HM, VESTY. OBSs: VE6HM, VE6ALIF. it is time to
start making your plans for the International Glacier-
Waterton Hamfest to he held in Waterton Lakes July 20
and 21 with an informal meeting on the evening of the
19th. Listen in on the Vulean Clounty Radio (lub Net
Sun. at 2130 MST on 3740 ke. VE6AJZ is making cup-
honrds for his new house and is too bhusy to get on the
air. VEBAM finally broke down and went s.s.b. VE7TRW,
ex-VE6CA, is having receiver trouble and has ta have u
relay station, VEBAQ is doing a lot of entertaining these
days. VEBABS started ont for Disneyland for Christmas
and never got there. After a long absence VE6ST was
heard back on 75 nieters. VE6ADS reports thut APSN is
picking up these days with more check-ins nnd he hopes
that the boys will keep it up. Tratlic: VE6HM 65, VE86-
FIX 13, VE6AKV 9, VE6SS 9, VE6FS 6. VEBATW 4,
VE6KS 4, VE6AOO 3, VE6ARU 2, VE6BL 2, VE6VF
2, VE6ALIL 1, VE6FV 1, VEBII 1, VE6ZY 1.
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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 VFO
positions, and varactor controlled clarifier
offers receiver offset tuning capability.

Remember, 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 IMPEDANCE: 50 to 120 ohm unbalanced.
MAXIMUM INPUT: 500W P.EP. SSB, 440W CW,
125W AM.

CARRIER SUPPRESSION: —40db

SIDE BAND SUPPRESSION: ---50db (at 1,000 c/s)
DISTORTION PRODUCT: Down at least 25db

AUDIO BANDWIDTH: 300-2,700 c/s

RECE)IIVING SENSITIVITY: 0.5uv,. S/N 20db (14Mc
SSB

SELECTIVITY: 2.3Kc (—6db), 3.7Kc (—55db)

IF AND IMAGE RATIO: More than 50db

AUDIO OUTPUT: 1 watt @ 59% distortion

OUTPUT 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: 153;” wide x 614" high x 1334” deep
WEIGHT: 50 Pounds

SPECTRONICS

BOX 356 ¢ LOS ALAMITOS, CALIFORNIA 90720
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'VHF/UHF

FOR
MORE
DX PUNCH

The standard of amateur

comparison  in
VHF/UHF communications. Cush Craft antennas
combine all-out performance with optimum size
for ease of assembly and mounting at your site.
They can be mounted vertically, horizontally, in

pairs, quads, or virtually any combination
allowing you to design the antenna system to
meet your exact requirements.

Al44-11 2 meter 11 element $14.95

- Al44-7 2 meter 7 element 11.95
A220-11 1%  meter 11 element 1295 ...
A430-11 34  meter 11 element 10.95
A144-20T 2  meter Multi polarized 29.50
A50-3 6 meter 3 element 15.95
A 50-5 6  meter 5 element 21.50
A 50-6 6 meter 6 element 34.95
A 50-10! 6 meter 10 element 54,95
A26-9 6&2 meter 10 element 29.95

SEE YOUR DISTRIBUTOR OR WRITE FOR CATALOG

ushw“D '621 HAYWARD STREET
Rl MANCHESTER, N.H. 03103

ANJENNAS

How Sweet it is—

BANDIT 2000c "™

® Fyll 2000 Watts Pep All Bands
. ONLY
® Built-in Direct-Reading
Wattmeter 1 7‘/2¢
® Kit Form PER WATT

$2 9000 F.0.B. DES MOINES

TUBES FURNISHED FOR $60 A PAIR
IF ORDERED WITH KIT

SOLD ONLY BY:
Hunter Sales, 9nc.

P.O. Box 1128, Des Moines, lowa 50311
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BRITISH COLUMBIA—SCM, H. K. Savage, VETFB
—This 1s the time of the year to say thanks to euch of
you for all the help you have given. ‘The (‘entennial
Veur has ended with all the projects and contests. But
really, after this great vear, my wish 1z we continue
with the help aund projects. It's been a most gratifying
seur for the B.(!. section. VETASU has obtained his
r-nmmercnl f]umz license. \I‘ALI has returned home and
now is VETRIT, VETAMW is hu~\ putting together
Ranta's Heuth s.s.b. rig. VETBQ is out of the hospital
and doing OK. VE7BML will be a VE5. VE7BOA 1s the
OAM, VE7BQJ George and now VETBXV Joe. VETBXX
ix « new call. The VARC has sixteen vode and theory
members. According to reports from other clubs it looks
like & big vear tor new mmuteurs. Tratic: VETBQA 108,
VE7AC 38, VETBLS 22, VETFQ 15, VETBLO 13, VET-
BUG 13, VE7TBWA 2.

MANITOBA—SCM, John Thomas Stacey, VE4JT—
Wedding hells rang for VE4QK, VE4LG and VE4YJ re-
cently. New officers of the Dauphin ARC ure VE4NIS,
pres.; VE4DP, vice-pres.; VE4PA, treas.; VE4SB,
secy. New culls eurned from the Brandon ARC course
are VE4FD, VE40OD and VE4UP. VE4RW has an HW-12
and has started a swap and shop net on 3750 at 8 p.a.
CST. VE4YC and VE4FO are recipients of c.w. section
net certificates, Let us brietly recap the section aetivi-
tier: The AREC mmmpatn(l in the Brandon Balloon
Ruce, Paraplegic Pun-AM (ames, St. John's College
Snow Shoe Race, Red River Exhibition, Miles for Mil-
lions Walk and the Halloween Goblin Patrol as well as
providing 2-meter ewmergency communications units in
one Winnipeg hospital. The trathc nets have also pro-
vided good serviee: with bhoth of them operating daily
throughout [967 .-‘,md showing exvellent traffic results
combined they handled in excess nf 1200 individual pieces
ot traflic. The nets and the AREC nerd every willing
amateur, How about joining up today? VE4JJ is active
from Tlmmcon Net reports: Phone sessions 30, QNI
644, QTI'C 25: c.w. sessions 31. QNI 152, QTC 104, Traf-
tie: VE{ET 108, VE4J'l' 101, VE4NE 70, VE4JA 17. VE4-
NW 14, VE4RW 14, VE4YC 14, VE4GN 10, VE4QJ 8,
VFE4XN ¥, VE4CR 5, VE4LQ 4, VE4MK 4, VE4PA 3,
VE4FX 2, VE4EX 1.

MARITIME—3CM, J. Harley Grimmer, VEIMX—
Asst, SCM: R. P. Thorne, VOIEI. SEC: VEIHJ. I ex-
pect that this will he the last column I will be writing
as SCM of this sestion and I woidd like to express my
appreciation to all those who have contributed to this
column and who have heiped to promote ARRL in this
section. The Acting SCM will he William J. Gillis, VEI-
NR. who will act in this eapacity until an election can
be arranged. I am sure that Bill will perform his duties
reost capably and 1 trust that all members will give
hitn their support. VEIAJE is a new amateur in Anti-
gonish, Yon ure reminded that APN meets daily at 00007
on 3635 ke. APN reports QNI 200, QTC 41, sessions 31.
’;Grnlhc VEIOM 41, VEIAMR 32, VEIMX 18, VEIAAX

ONTARIO—SCM, Roy A, White, VE3BUX—My sin-
eere thanks to the Ontario hams who voted for me in
the recent election and [l do my best to wirrant yvour
vonfidence. Please keep me advised concerning items of
imterest. I would apprecinte receiving copies of club bul-
letins each wonth. The Ontario Phone Net, on 3770 ke.,
is coming back to life with a bhang. \ESETM our cap-
nbhle PAM, is looking for more contrallers. Whv not ofier
vour services tor half an hour ar so onee u week? The
DOT has heen sending out violation notices to a fow
Onturio hams who have been newlecting to put the prefix
“VE" hefore call letters, As the DOT points out, the
prefix is necessary to determine the country of origin
and failure to include it is a violution of the regula-
tiops. The Windsor Amateur Radio Club lost u valued
and well-liked member when VE3ANJ passed away sud-
denly in Dec. Let's give a big hand to VE3DJK for sn
cupably carrving out the duties uf Acting SCM during
the past few months, Our hard-working SEC appeals
to a few tardy EC luddies ta send in their reports regu-
larly. Please give VE3EUIM vour full cooperation, VE3-
CARBR suys 2-meter activity wround Belleville is zomg
great gans and he hopes tn have a repeater station in
operation shortly. The Wentworth County ARPSC has
bhesn bhusy Iutelv what with uassisting vuth Christmas
parades, car rallies, ete, Those taking part in the parade
portion included GRX, FSI. FVJ, FYV, KUM, ELY und
FYY, while DPC and C'XJ helped out from their base
stations, The assistance to the car rallies was considera-
ble and thanks go to CJ, CO, EQI. AAE and EUM. This
mayv be u little ate but vour new SCM wixhes one and
alt health, happiness and prosperity in 1968, Trathe:
VE3GI 171, VE3DPO 140, VE3DBG 132, VE3EZI 16,
\P,SBZB 107, VE3GCE 104, VE3BUR %0, \'E3ATI 70,
VE3AWE 50, VEANO 39. VE3DU 33. VE3KHL 33, VE3-
RQL 19, VE3DGB 17, VE3DH 13, VE3EBC 12,
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sesescsssssssssss BARRY ELECTRONICS eeveveeeececcees

200 Mfd. @ 300 VDC Gen. Inst. Capacitors. Fresh stock. 60¢ w/mtg brkt.

0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

80 Mfd. @ 350 VDC Gen. Instr. Capacitors. Freshlstock. .

. 50¢ w/mtg brkt.

ROTRON AIR FLOW INTERLOCK SWITCH. Actuates purely on Air Velocity.
Controls 5 Amps @ 250 VAC. When air flow stops, it automatically cuts off high voltage
on expensive tubes, etc. Brand new, jobber boxed (Reg. Mfgr. cost $9.70). Sale price only

$3.95 (with instruction sheet).

METERS! New Lot JUST ARRIVED. ALL UN-
USED IN ORIGINAL MANUFACTURERS CAR-
TONS. This special purchase allows us to offer these
high quality meters at about half the original price.

For example:

Milliammeters 314" Square $4.99; 414" Square
$6.99; Microammeters 314" Square $5.99; 415"
Square $7.99; DC Voltmeters & Ammeters 314"

Square $4.99; 414" Square $6.99

. Since we have almost 2,000 meters, most ranges

in stock, subject to prior sale. . . .

(Limited supply on NMicroammeters). Specify 1st and

2nd and 3rd choices when placing your order. :\lso, specify clear plastic or black bakelite
finish choice, but allow us to ship what is in stock at time of your order.

RECEIVERS: Good used, condition. T'NC Maodel GPR-90 General Coverage with band-
spread dial. $250.00: Hammarlund SP-600 JX @ $250.00; Hallicrafter SX-73 (SX73 is

Hallicrafter version of SP-600) @ $200.00 .

. requires some alignment; Ameco R-5

.54 to 54.0 Mcs. $79.95 brand new; RCA Lompact All-Band Receiver $75.00 (good
cond. but dial needs adjustment) Sommcrkamp FR-100B $250.00 unused.
RME 6900 HAM BAND \WWV, C\W, SSB, AM Receiver, excel. cond. $250.00.
DUMONT TYPE 279 DUAL-BEAM 5 Scope. GGood lab checked-out condition. $95.00.
DUMONT TYPE 322 DUAL-BEAM 3" Scope. Lab tested O.K. $150.00.

TV6/U BENDIX LAB TUBE TESTER for Electrometer Type tubes. For repair of
radiation instruments, using electrometer tubes. Also excel. for testing high megohm

resistors. Unused,

“Mint’’ condition, with book. Portable. $95.00, less batteries.

TUBES: New factory stock, just arrived with factory warranty: 572B 1 pc $15.95, 2 or
more (@ $14.50 ea. also fresh stock of 872\, new factory jobber boxed @ $5.95, new
factory fresh 866A @ $1.70, new factory fresh 811A @ $4.60 and 812A @ $4.60.

BARRY’S ALUMINUM ALLOY DIECAST BOXES

Excellent for equipment building. Endless
applications for Mfgrs., Lubs, Experimenters,
etc. Excel. for Junction ‘Boxes. :\llh”neumquc
guide slot mounting systems for circuit boards.
High standard of construction. Flanged edge
construction (inner lip, insures tight seal).
Strong, Rugged-Light: five sizes:

F043A-434" 1. X 334" W X 154" D @ $1.50
#043B-434"" 1. X 3"/" w X 254 D (@ $1.75
#061A- 03/" L X J:'V" W X ’”A{z" D @ $2.25
#085A-834" L X 3% W X 254" D @ $3.00
#100A- ()3/4" L X ()‘»1" W X ’V" D @ $3.50
For 50 or more of each size wrlte

KW TRANSMATCH (using all Millen new
factory parts) . (See Oct. 66 QST article on
Lew McCoy' «Tra nsmatch page 38) Less Chassis
and Meter. KW Kit @ $45.66 Prepaid. 150 \WWatt

Kit @ $34.00 Prepaid.

1,000 Volt (P.L.V.) @ 1 ) =
Amp. Diodes. 30¢ each :
(100 for $25.00) &%°P £

Also save on unused, lab-certified (R.F. tested) surplus
and factory terminations. Jobber-boxed receiving tubes in
stock at 609, (and better) off list.

STILL bPFCIAI 1IZING l‘N TUBES AND SEMI-
CONDUC . FRANCHISED DISTRIBUTOR
FOR ROMA(‘ LF TRON, EIMAC, ITT, TENNINGS,
MA ETT, PENTA,” RAYTHEON, VARIAN,
WESTINGHOUSL AND'MANY QTHEKS.

o ——— ! o — e S e S — ——— —— o S S S
BARRY ELECTRON!CS DEPT. Q-3

512 BROADWAY, NEW YO K N Y. 10012
WALKER 5-7000 '(Area Code 212

3 _Enclosed i3 money order or check and my order. Prices
FOR, NYC. Shipments over 20 Ibs, will be :hmped collect for
xlupplng charges. Iess than 20 1bs. include suthcient postage.
Any overage will be refunded. Fragile tubes shipped via Rail-
way Express. Minimum order $5.00.

(1 Send 10c for 72 page Greensheet Catalog #18. (Prices sub-
ject to change) Write for your copy.

(] Send information........coieiiiiiiennnnieiaiiinana,

...................................................

(11 State.....eeiennn ZiP.oiinass
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GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition
$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
These valuable EXTRA features & Canada. Elsewhere add

included in both editions! 50¢).

e QSL Managers Around the e Radio Amateurs’ Prefixes
World! by Countries!

& Census of Radio Amateurs e A.R.R.L. Phonetic Alphabet!
throughout the world! ® Where To Buy!

" NAe

hd léla:sl:!l\mateurs License e Great Circle Bearings!

o World Prefix Map! o International Postal

o International Radio Information!.
Amateur Prefixes @ Plus much more!

WRITE FO
FREE
BROCHURE! I

e AMATEUR"b l(
OO0OKnc:

pDept. A, 4844 W. Fullerton Ave.g
Chicago, lIl. 6063955

COMMUNICATION RECEIVER

RCAF GR-10 COMMUNICA-
TION RECEIVER—115 Volt 25-
60 cyc., 6 Bands; 195 to 410
KC & 1400 to 31000 KC., elec-
tric band spread, var. selec-
tivity, adj. crystal filters,
noise limiter, AVC, carrier
strength meter, crystal con-
trol on any one freq. to 6.8 MC., temp. & voltage reg. of
oscillator, sensitivity better than 5 Mic. V. 2:1 sig. to noise
ratio. Max. undistorted output 3 watts. With Tubes: 3/6SK7,

17/6K8, 1/65J7, 1/6H6, 1/65Q7, 1/6F6G, 1/5Y3G, & 1/VR-105.
Eea‘l freq osc. control & prov. for speaker & headset. Size:
104 x 20 x 11V2"; Wt.: 85 Ibs. (Cabinet design may vary.)

Prices: Used, not checked: $89.95—Used, Checked: $99.95

TRANSMITTER—RECEIVER W/S
CDN No. 29 ‘/B’* SET '

Approx. 230 to 240 MC. with 12/24 VDC
Power Supply self contained, and Tubes:
4/6AG5, 2/6AK6, 2/6C4, & 3/6J6. Two
preset channels in the freq range. (Ideal
set for local netting on 114 meters.)
Size: 42 x 8 x 117; Wt.: 18 Ibs.

Price: Used ...... feeeen veees...$18.95
NAVY TCS RECEIVER AM-1.5 to 12 MC in 2 bands. See
detailed description in Jan. ‘68 issue .......... Used: $44.95
NAVY TCS TRANSMITTER AM—1.5 to 12 MC in 3 bands. De-
tailed description in Jan., ‘68 issue ad ........ Used: $34.50

Both above items—Checked for Operation—$10.00 extra.

Prices F.O.B. Lima, O.—25% Deposit on C.0.D.’s—Dept. Q
BIG FREE CATALOG—New edition just off the press!
Write for your FREE copy todayl

FAIR RADIO SALES
P.O. Box 1105 * LIMA, OHIO * 45802
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QUEBEC—SC), J. W. Ihey, VE20J—SEC: VE2ALE.
RM: VE2DR. PAMs: VE2AGQ. VE2BWL. \We wure
nlm\cd to hear about the formation of these new clubs.
In Thetford-Mines, VE2CTM—VE2ASW, pres.; VE2-
BEJ, vice-pres.; VE2BZL, treas.; VE2DGY, secy. The
Club des Amateurs de Gaspe—\V E2WM, pres.; VE2GU.
vice-pres.: VE2DDO, secyv.; VIE2DAL, treas.; VE2-
BZY, responsible for V.H.F.: VE2DAL responsible for
H.F. and R, Desjurdins, public relations. We list here
nets who report: RTQ 3600 ke., RPQ 3780 kc., (Juebec
AREC (Sun.) 3780 ke., OQN 3535 ke., ECN 3540 ke.,
VE2RM (f.m.) 146,400 Rx; 147,180 Tx.: VE2RM (a.m.)
144,400 Rx, 147,745 Tx.: VE2TA 146,250 Rx. 147,500 Tx.
Le Radio Club de Quebm. avec la collaborution de Ber-
nurd VE2AP, EC pour la région de Québee, procéde
actuellement a4 une réorganisation cowmpiéte des commu-
nications d’urgence dans la ville de Québec et la ban-
liene. Tous les amateurs actifs sur le deux métres via
VE2VD, sont invités i ufirir leur collaboration en joig-
nant les rangs de I'AREC. Félicitutions 3 VE2BYK et
VE2BVG qui ont répondu & un appel d'urgence de
laBelgique ¢t qui ont ainsi permis de sauver la vie d'un
patient. belge en lui procurant un médicament trés rare
venant de Toronto, VE2XN ua maintenant changé e
Q’T‘H an;n]: est toujours trés actif sur le 75 et 40
meétres ef c'ext de Gaspé qu'on peut I'entendre réguliére-
ment. VE2AJD a du se résigner & une longue convales-
cence i la suite d'un malheureux accident d'automobile,
Traffic: VE2DR 197, VE20J 112, VE2BRD 111, VE2ALE
6%, VE2DCW 56, VE2AJD 43, VE2EC 37. VE3\WM 30,
VE2CP 28, VE2BMS 20, VE2BVY 10.

SASKATCHEWAN—Acting SCM, Gordon Pearce,
\'ESHP—~NN\ ufficers of SARL are \ESHP pres.; VES-
OF, vice-pres.: VESFH, sccy. The new EC for the South
East Section is VESDOQ, prOhdhh assisted by his XYL,
VESHO. Qur new PAM is VE5SPZ. of Swift Current.
The Boy Scout Jamboree held at Bufialo Pound Lake.
north of Moose Juw, was serviced by hams from Moose
Juw, Saskatonn and Rozma The Saskatoon Club has
been working hard on a *“‘History of Ham Radio.” Two-
meter activity in Regina is picking up, also Moose Juw
and Saskatoon are well into this phase. A tip of the hat
to the hams who took part in the communications relay
and alert when a small plane wus lost in southwestern
Saskatchewun. Liaison was maintained with the search
ventre at Lethbridge. The dix‘e(‘.tors of the SARL should
be in tonch with all their *‘constituents.”” On-the-air and
mail liaison would certainly help to build up our SARL.
We are alsu hoping for u lurge increase in SARL mem-
bership. Get in touch with VESFH. And remember too,
the 1968 Suskatchewan Hamfest is to be held this year in
Saskatoon—June 28 to 30. 1968. Two of our Regina boys,
VESFO and VESWG, have forsaken the (Queen City for
Saskatoon. Farly in Jan. VEBABS. from Lethbridge,
had his cur break down in the U.S.A. Several Alberta
hams immediately headed south with a truck and towed
him bhack, \V‘fhln minutes after the return trip started
his XYL in Lethbridge and parents in Regina were
breathing euasier. Many of the hoys made contact with
the Queen Mary ou her voyage to San Diego. VESLM
xeemed to have rogular hourly skeds with her. Traﬂ'c
VESLM 71, VESHP 69, VIGSRJ 45, \ESLQ 18, VE5RB
7. \'Ea\IXS VESEQ 4. \’ESLI\3 VESBD 2

HoLp
ONTO YOUR
HATS,BOYS

.

!
Wreatock (C%

SW1tch to Safety



Somebody’s always looking for
something different in home TV,
amateur or CB towers. Some people
are hard to satisfy.

But that's what ROHN thrives on,
tough problems. Most problems in
the tower field can be answered with
a ROHN tower right off the shelf.
That's because ROHN manufactures
the only line of galvanized towers

" I
RD H N® “ E nationally — including complete

mounting hardware. If your problem

. is finding the best possible tower
to offer your customers, we can
answer that in one word: ROHN. This
is just one of the reasons why ROHN
is the largest tower manufacturer
in the U.S.

Home Office — Factory

£.0. Box 2000, Peoria, lilinols, U.S.A, 61601
Phone 309-637-8416 TWX 309-697-1488
Systems Office —

Box 877, Richardson, Texas 75030

Phone 214-AD1-3481

ROHN.

Western Office—

310 Quincy Street, Reno, Nevada 89502
Phone 702-322-9300

Eastern Office —
P.0. Box 2101
Hanover, Mass. 02339

Phone 6517-826-2511

Southern Office —

P.0. Box 6537, Birmingham, Ala., 35217
Phone 205-841-1789
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T SWAN’S KING OF THE ROAD

SWANTENNA ©

DOES THE WORK OF 5 ANTENNAS IN ONE
i 5 BANDS - 500 WATTS P.E.P.
80-40-20-15-10
YOUR TRANSCEIVER IS BANDSWITCHING—~
WHY NOT YOUR ANTENNA?
CHANGE BANDS WHILE DRIVINGI
FIXED STATION PERFORMANCE AND CONVENIENCE

Costs Less Than Other Types With Equal Power Handling Capabilities
DON'T STOP TO CHANGE COILS or CARRY 5 ANTENNA SYSTEMS!

Remote MODEL 55 — 39500 DeLuxe Bumper Mount s2495
anua_l Operation Model 45 — 36500 g;‘;i::; 'é:lr\l::::ar 33-25

5 WA N

ELECTRONICS CORPORATION
Q-3 OCEANSIDE, CALIF. 92054
O etasibiaky of CUBIC CORP.

USED MODEL 501 TV CAMERAS

MADE IN U.S.A. $160.00 FOB Hollis

Each month we have a limited number of used
TV cameras which we make available to hams at
greatly reduced prices. These cameras were rented
out for temporary surveillance jobs on construction
sites, county fairs, conventions, e¢te. All have been
. X . N X checked out and are guaranteed for 90 days. Com-
It's like having two receivers. Transceive with the 3 plete with vidicon and lens.

Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the |} Used Model 501 sale priced
HA-20. Featured are 1 kHz readout, VSWR meter H

complete with remote bridge connection, and a $'6°'°° FOB Hollis

built-in power supply. Also works with SR-2000. Don't delay. Only a few used cameras are available
each month. For specifications send for our illus-
trated catalog.

Satterfield Electronics VANGUARD LABS

1900 S. Park St.

. N SALES FROM OUR FACTORY MADE BY MAIL ONLY
Madison, Wisconsin 53713

Dept. §, 196-23 Jamaica Ave., Hollis, N.Y. 11423
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PLUS
ANY

“HAM SHACK PAK" $|°° *

s WORTH OF 1TEM "
TRANSISTORS
- H
CONDENSERS ?(‘)tglrliiltizms
DIODES | ETC. $1.00.)

Add 25¢ for handling

TRIACS** i EPOXY TRANSISTORS & IC's
AND RCA ‘.oox SPECIAL w Fairchild, Motorola, Texas, Bendix

I] 4—2N3563 NPN, 600MC, 200MW
SCRS .« G.E. 500 PRV Sale {.] 4—2N3643 NPN, 250MC, 350MW
MIL [T 50 Tofor2s {7} 3—B-5000 5W. 3Amp, PNP .......
3% 6 = or 23¢ ] 4—2N4313 PNP 600MC, 200M
PRV AMPS AMPS it L) 100 10fer 35¢ ‘] 3—2N3565, SOOHFE, NPN, 200MC .

3—2N4265, 400HFE, NPN, 350MC .
1-—DUAL 4 IN. GATE, EXPANDER .
1 1—QUAD 2 IN. NAND/NOR GATE .
.} Y—7 03 LINEAR RF AMP. Fairchild ........ $2.

50) 350 — Fests [ 150 10 for 40¢ |
100 (] 50 0 .85) 17 200 10 for 4s¢
20 .
408% 1 Z?; H {32 TOP ] 250 10 for 50¢

600 [] 1.75 [ 2.60 YHATS [ 300 10 for 55¢

FIELD EFFECT TRANSISTORS

DRAIN RAYTHEON 2N3608
“ MOST.” 5 channel
GATEI csatez [GFET

(800Y) Input D 99

10 million meg- ea.

O ot s ot ottt —a

e

AMP TOP HAT AND EPOXIES

PIV  Sale PIV  Sdle PIV Sate
50[) 5¢ 800 [] 21¢ 1800 [] 90¢
100 0 7¢ 1000 [] 32¢ 2000 (] 1.25
200 [J 9¢ 1200 [] 45¢ 3000 [] 1.50
400 [J 11¢ 1400 [J 65¢ 4000 |1 1.95
600 [ 17¢ 1600 (] 75¢

\ Actual Size .
\ PIV  Sale PV  Sale
i 1 AMP 50 [] 7¢ 600 [ 20¢

SOURCE

[7] 100 MICROAMP MICROMINIATURE 100 L) 9¢ 800 [] 25¢
: 0

PANEL Mmc')‘ SILICON RECTIFIERS 300 O 17e -0 ' 3%¢

< Doein UsAd 9 2 AMP PIV Sale  PIV  Sale

Meter Movement! ea P 200 {7 12¢ 1000 (] 45¢

Navl OIL‘mally dun‘ncd t0 be used with radia.
metcs movemrent 100

, R siicon
by m.oununl bolg« or casy tascaliacion in parr: =) ! ;
S TR St 171 Ly | § RECTIFIERS
this fancastic price they won't lase long! N

19¢ 1400 [] 69¢

]

400 |71 1gc 1200 71 so¢
I
[ 29¢ 1600 [] 89¢

HAM
SILICON
TUBE
SPECIALS

@ (Replaces)]  Sale
[[JIN1238 5U4GB) ...... 2.3932N3235 Q\\

[(JIN1239 5R4) ... .4.39
(JIN1237 0Z4) ... 2.39 (wms)nss\\_\c» Sale PV Sole
[JIN1262 6AU4GTA) ..2.39d BVog0 100 {1 19¢ 600 1] 59¢

1N2637 866A) ........ 9.99 (] 25¢ 800 i 69¢
B 30G4) ........ 2.39§(AMP) 15 5225 {] 39cr000 11 79
L4

General Instrument  |—{)

GLASS AMPF: /SILICON RECTIFIERS
ONE AMP PIV  Sale PIV Sale

50 {1 S5¢ 600 [) 19¢

Full s 88 O 1.5AMP PRV may be ex. 100 ] 7¢ 800 [ 21¢

Wave : i /e 5131 Mee 43

R hreaking down 9] L <
Bridge A 2000 P IV )

5 AMP .- SILICON 3 AS ADVERTISED OR_YOUR MONEY BACK
: ifiers
]500 PV Ak RECTIFIERS l GIANT SPRING CATALOG ON: Parts, Rectifiers,

Transistors, SCRs, 1.C.’s, Equipment, Etc. 10¢
TERMS:

12 AMP siLicoN p 5I

800 P |V RECTIFIERS 4

include postage. Rated, net 30 days. COD25%

P.0. BOX 942 M
jLynnfield, Mass. 01940
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BALUNS

"THAT DON'T BREAK DOWN"
BROAD BAND 3.4 to 50 MC
1:1 OR 4:1 RATIO

NOW BALUNS MADE THE WAY THEY SHOULD BE
MADE. ONE FOR DIPOLES—ONE FOR BEAMS, AND
AT THE RIGHT PRICE.

DlgngS Weather and
Moisture proof. BEAMS
MOD. 5075-D Handles Maximum MOD. 5075-B

legal power.
Equipped with
Coax
Strain Relief.
Special
Low Frequency
Model 5075
LF Range
1.7 to 10 Mc.

ONLY $9.95

Specify Ratio
Order from your Distributor or Direct.
l Direct Shipment Prepaid.

GRRIIRIR Eoctivicnt.

6151 DAYTON-LIBERTY ROAD DAYTON, OHIO 45418
PHONE: AREA CODE 513 — 835-5028

“The Quad People”

A

EXPERIENCE
TALKS TO YOUTH...
See Page 157

I

EXCEPTIONAL BUY!

1200 V. P.LV. Silicon 6 Ampere Stud Rectifiers,
74¢ each, 15 for $10.00. We Pay Postage on $10
or over orders.

LINCOLN RECORDS, Inc.
134-5 Wheatley Road
Glen Head, N.Y. 11545

DON'T QRT!

LT-5

When you leave your QTH
put your LT-5 portable 40-80
meter CW transmitter in your

pocket.

SEND FOR FREE

$24.00 Kir DATA SHEET

$35.00 WIRED
OMEGA ELECTRONICS COMPANY

10463 Roselle St. ®  San Diego, Calif. 92121

Silent Reps

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

ex-W1AJP, Stanley Mulkin, Philadelphia, Pa.
WILBY, Benjamin M. Kinsley, Marshfield Hills,
Mass.
WIPJE, J. E, “Cap” Smith, West Newton, Mass.
K1VPF, Edward Allen Avery, Storrs, Conn,
\W2AJI, Frank W. Hogan, Howard Beach, N, Y.
W2BSS, John P. Schroth, Elizabeth, N. J.
K2CVS, Sigurd Flom, Bronx, N. Y.
W2EEX, Joseph A. Armstrong, Delanco, N. J.,
WB2HTJ, Everett J. Brill, Malverne, N. Y,
K2IGK, William Almas, Brooklyn, N. Y.
W2JV, Shirley I. (Si) Burke, Dumont, N, J.
W2LG, William Bauer, Brooklyn, N. Y.
\WW2NQS, Angel Fernandez, Brooklyn, N. Y,
K20TQ, Samuel T. Marks, Albany, N. Y.
WA2VNU, Joseph LoVaglio, Rome, N. Y.
W2VVK, Thomas H. Ambruster, Haddonfield, N. J.
WA3CFB, Louis M. Biester, W. Philadelphia, Pa.
W3GLI, George E. Reid, Berwyn, Pa.
'K3IEC, Richard L. Spiese, York, Pa.
W3JFR, Wenzel (ill) Welischek, Hartly, Dela.
K3LHU, George 3. ' Pete’ Truly, Frostburg, Md.,
W3MO, Don G. Harmer, Washington, D. C.
W3UVJ, J. Rollen Quillan, Coatesville, Pa.
WA4AIS, W. K. Cowan, Chattanooga, Tenn,
WA4AKS, Wayne J. Morris, Oldsmar, Fla.,
W4BXG, Wmn. J. Huffstetler, Alcoa, Tenn,
WB4CNO, Richard E. Bolen, Atlanta, Ga.
K4DDL, David W. Simmons, Shelbyville, Tenn.
W4GOX, William J. O'Phelan, St. Petersburg, Fla.
W4KYV, James W. Spratlin, Springfield, Va.
W4PZY, William B. Attmore, Ellerson, Va.
W4UOT, Warner A. Simpson, Tullahoma, Tenn.
K4UUD, Henry C. Carlisle, Smyrna, Ga.
W4UVY, Charles D. Thompson, Jr., Johnson City,
‘Tenn.
WASBDI, Albert Goss, Loranger, La.
WACJJ, J. D. Pritchett, Dallas, Texas
WS5CT, James N. Barclay, Austin, Texas
W5PBU, M. H. *“Moon " Mullins, McAllen, Texas
WASQME, Robert P. Jarrett, Canyon, T'exas
WASQYE, Michael Stottlemyre, Hennessey, Okla.
W5SZZ, John Drummond, Jackson, Miss.
K6AB, Alva J. Spriggs, Los Angeles, Calif.
W6ASM, Daniel O. Cleaver, Dunsmuir, Calif.
WAG6CEL, William G. O'Connell, San Jose, Calif.
K6HTJ, Frank Goulart, Hayward, Calif.
WAGKIL, Earle B. Duskin, Baldwin Park, Calif.
K6MZT, William J. Peters, San Marino, Calif.
K6VTQ, Edwin J. Mitchell, Garden Grove, Calif.
W7NZP, Stanley L. Rea, Spokane, Vash.
WS8IDC, Philip *“Red" Byerly, 8r., Detroit, Mich,
W80ZW, Ronald A. Slutz, Dayton, Ohio
K8PKU, Leland K. Lebar, Flint, Mich,
WSPOH, Ray Hartman, Tiffin, Ohio
WAI9GEQ, Kenneth E. Smith, Chicago, IlL
\WAIHQB, George M. Lyons, Indianapolis, Ind.
WOIMG, Milton L. Davis, Harvey, Il
WAQLFZ, James Wylie, Minonk, Ill.
K9MUD, Edward R. Codman, New Carlisle, Ind.
WA9RKW, Thomas (4. Robinson, Chicago, Ill,
WOTNP, Harold \. Beach, Fort \WVayne, Ind.
WAPGHTW, Edward L. Mueller, Edmore, N. D.
KOIGZ, Ralph Hammer, Rushford, Minn,
KOPGQ, Ray S. Eldridge, Denver, Colo.
\WAVBH, Arthur B. Monroe, Sikeston, Mo.
WOYQR., Earl Shirley, Rapid City, 8. D.
KH6AM, Corwin D. Sayres, Honolulu, Hawaii
KH6ATS, William V. Ruddock, Kailua, Hawaii
KH6AXY, James G. Kagihara, Honolulu, tlawaii
KH6DLA, £dward T. P. Lau, Honolulu, Hawaii
VELRT, A. E. 3. Whittaker, Aspen, N.S., Canada
VE2VD Gerard Vaillancourt, Quebee, Canada
VE3ACYV, Jack Hough, Toronto, Ont., Canada
ZS1CQ, Bid E. Poole, Onrust River, C. P., Rep. of
S. Afr,
9Y 4TI, Stanley E. Knowles, Port of Spain, Trini

dad
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AN INTERFACE BETWEEN TELEGRAPH CIRGUITS

REQQ/R/K/G 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.
Qutput is standard Serial 5, 6, 7, or 8 level teleprinter code, 60-200 wpm.
Solid-state digital design occupying 35" of standard 19” relay rack.
Model 1300 Electromc storage Umt / $2400 00 FOB / Fredenck Md / 90 days dehvery

“FREDERICK ELECTRONICS Comronnrion.

HAYWARD ROAD, FREDERICK, MD. 21701
_PHONE: 301-662-5901

Learn? —Brusk Up?

THE RADIO AMATEUR’S OPERATING
MANUAL is ideal for the newcomer who
wishes to learn, and the Old Timer who
wishes to brush-up on operating proce-
dures, or who is becoming active in a new
phase of amateur radio and needs infor-
mation regarding this ‘‘new’’ facet.

lts nine comprehensive chapters and ap-
pendix provide a guide and ready refer-
ence source on good operating practices
found most effective over the years.

°
THE RADIO AMATEUR’'S OPERATING
$1,00 POSTPAID MANUAL deserves a place on the book-

shelf of every amateur who prides himself
on good operating procedures.

US.A.— S‘] .25 Elsewhere

TueAMERICAN RADIORELAY LEAGUE, INC.

Newington, Conn. 06111
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It's like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on tha SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

Electronic Distributors, Inc.

11324 Fern Street, Wheaton, Maryland 20902

—

BETTER READABILITY

AUTROEY 19.85 AUTREER 79.50
Preferred by beltter operators

ELECTROPHYSICS CORP.
o e e 898 W, 18th St., Costa Mesa, Calif,

R"MEeeT MEe in ST. LOUIE R,

at
HAM RADIO CENTER
8342 Olive Blvd. St. Louis, Mo. 63132
Amateur Radio Equipment

Sales & Service
(314)-993-6079 Bill, WOQDF

QUAD KITS FOR10.15-20 M

él// SW FROM ONLY

FIBERGLASS OR BAMBOO )939'95

m Spreaders: 1%’! Butt, X’ Tip m 1-107X 10"
Aluminum Center Plate ® Cast Aluminum Spi-
ders 217X 21’ ® 1. Instruction Manual showing
exact dimensions and curves showing results to
be expected.
SINGLE FEED LINE VERY LOW SWR
INPUT Z FROM 43- 55 OHMS
2, 3 & 4 ELEMENT KITS

‘ ) 406 Bon Air Drs
gky ,”"e PRQDUCTS | Temple Terrace, Flas 33617
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Higher-Class Licence
(Continued from page 68)

Answers to license quiz: Q1-—~B; Q2-—D;
Q3—C; Q1—FE; Q5 — D; Q6 — below.

——0-\cC
o Rl Cy, C2—A.f. coupling
°—l A capacitors
T-c3 Ca—A.f bypass cap-

2 acitor
% Ri—Grid return re-

AF. ish
R3S sistor
INPUT 0U’1"§UT Ra, Rs—Load resistor
o ] ° and bias di-
IJ'I l-i-Vce Vider
—————0+B

Cl
C1, Ca—A.f. coupling

RI ___.] capacitors
R2 6-—0 Cs—A.f. bypass cap-
c2 f
€3 acitor
AF. ~ AF. Ri, Ra—Bias voltage
INPUT oUTPUT divider

Rs—Load resistor

o

R3
pa
VOX System for S.S.B:

(Continued from page 38)
which is still adequate to cut off plate current.

C.W. Operation

Those who have followed earlier articles on c.w.
break-in for the Clollins S Line*3* may be in-
terested in the following. Since working with the
voice system, it has been found that the screen
switch works well as a ¢.w. control. Anadvantage
is that it is no longer necessary to adjust the
final-amplifier bias.?

The screen switch is the same as shown here
in Fig. 1. The driving signal is taken from the
collector of the 2N591.%% The 2N591 base re-
sistor is changed to 300K.

All backwave is eliminated by applying an
FET switch, indentical to one of those shown
in Fig. 1, to one grid (Pin 2) of V¢ (the second
mixer) in the 32S-3, in the same manner. The
driving signal for this switch iy also taken from
the collector of the 2N591.

With this arrangement, keying is clean, and
break-in operation very smooth.

In conclusion, it might be mentioned, for the
benefit of Collins-equipment owners, that Collins
can supply a four-fool coax section to be sub-
stituted for the 21-ft. cable normally used
between the 328-3 and the 30L-1. This change
avoids the ‘“suck out’ problem when using a t.r.
switch. [a5=]

2 Hildreth, * Instantaneous Break-In With the Collins
8 Line,” ST, December, 1963.

¢ Hildreth, *“ Transistor Keyer/Muter for Collins 8 Line,"
QST, December, 1964.

+ Hildreth, * More On 8-Line Break-In Keying,” QST,
May, 1966.




Kahn Research Laboratories’ patented ECHOPLEX, EP-63-JR-1, pro-
vides commercial operators and advanced amateurs with one of the
major communications system improvements of recent years.

e Signal-to-noise gain of 5-to-1 makes o Allows you to identify your signal
a 1 kw SSB transmitter produce the from non-echoplex signals thus
same signal/noise as a 5 kw SSB easier to read through QRM.
transmitter. ® Can be used with existing amateur

e Reduces the effects of fading by or commercial SSB or AM transmit-
transmitting same information ters and receivers,

three times (time diversity).

KAHN
RESEARCH

INCORPORATED

[
' LABORATORIES

$399.60 rerms tHROUGH

GENERAL ELECTRIC CREDIT CORP.

For Further Information Write Dept. Q38.

81 SO. BERGEN PL., FREEPORT, L.I. 11520
(516) FR 9-8800

and they are available
postpaid from . ..

Record kceging can often be tedious. But not with the
ARRL Log Book. Kully ruled with legible headings it helps
make compliance with FCC rules a pleasure. P

book

Mobile and portable operational nceds are met by the
pocket-size log book, the Ainilog. Designed for ut- 3 0 ¢

most convenience and ease

First impressions are important. Whether you handle ten or
a hundred messages you want to present the addressee with
a neat looking radiogram . . . and you can do this by ¢
using the official radiogram form. 70 blanks per pad. 35

Lt vou like to correspond with fellow hams you will find the
ARRL membership stationery ideal. Adds that g ,
final touch to your letter. Per 100 sheets -50

The American Radio Relay League
NEWINGTON, CONN. 06111




Ceramic Coil Forms
In Stock/In Depth

Ceramic coil forms in .205”, .260", .375"
and .500” diameters are now stocked in
depth for applications in frequency ranges
between 50 kc and 300 mc. Bushing
mounted forms with fiberglass collars for
high “Q""/low loss applications are available
in 2-terminal and 4-terminal configurations.

J.W. MILLER CO.

5917 So. Main St. Los Angeles, Calif. 30003

J NOW GET FACTORY PRICES IN QUANTITIES
\3\ TO0 750 FROM YOUR LOCAL DISTRIBUTOR

ALL-BAND ANTENNA CONNECTOR

HYE-QUE { molded connector has
cyelets for securing antenna elements,
heavy copper leads. coax PL259 con-
nector for feedline, and tle-point for
antenna rupport. Drip-cap protects
connector. Reinforced. At your deal-
er's, or $2.95 postpd. Companion in-
sulators, 2 for 99¢ ppd. Instructions
included.

BUDWlG MFG. CO., P.0. Box 97A, Ramona, Calif. 92065
LICENSED ENGINEER ....... LAB EQUIPMENT—
‘—»J-J ELECTRONICS 4—-—1
COMMUNICATIONS SPECIALISTS

Transmitters—Receivers Repaired—Custom Building
Alignment—Calibration—Kits Wired, Tested
Product Detectors Added

Windham Rd. . Canterbury, Conn. 06331
John Roache, W1SOG, Owner
Broadcast Ch. Engineer 20 Years

M.U.F. Tendencies in Sunspot Cycle
(Continued from page £3)

Elongated F» single hop (i.e., KI6 to eastern
and midwestern USA, Europe to midwest and
W5) usually oceurs just as the skip is going out
for the more regular /> distance contacts, such as
KH6 to W6, or Europe to W1, 2, 3,

During the season change period (mid-March,
mid-September) there are often Fo type coutacts
between North snd South America. The spring
contacts often extend into late April or early
May. Openings in March and early April are
usually centered around 10 a.u. local time for the
North American end. Later, our summer season
E skip may yield a single hop of £ skip into the
Caribbean urea, where it links up with the
regular #» that builds up in the equatorial regions
and south of the equator during our summer
months. This may occur at any time of duy, and
contacts from 1600 PST to 1900 PST are not
uncommon. Stations in  the southern USA
usually benefit the most from this.

Summary

The low band occupancy during scattered
50-Mec. openings is a shame. There is no good
reason why more of ns can’t be aware that the
band is open, or that it is likely to be open,
when these unusual conditions occur. This is
especially characteristic of regions of the Carib-
bean, Central America and northern South
America. In this regard, we can all stand to do
a little missionary work.

I am reminded of an instance on January 3
when W6BJT here in Fresno heard VPIPV in
Belize, British Honduras on 10 meters asking
a VE3, . “hey, what's going on with §
rnet,ers{” WBGBJI broke in and told the VP1 in
short order. That was a Wednesday, and the
VP1 promised to be on 6 the next Saturday, the
6th. (He had a converter, but had to build a
transmitter and beam!) On the 6th, he was on the
air, and promptly worked into W /K.

50 Mec. is often open: at least much more often
than we observe with reportable two-way cou-
tacts or verifiable heard reports. But you do have
to be on hand at the right times, und so does
somebody else, at the right distunce, in the right
direction! 057

M&M'S NEW
ELECTRONIC
KEYER

THE
““DAH-DITTER"
$34.985 POST PAID U.S.A. Model EK-1A
Completely solid state with integrated
circuits o Built-in power supply e Moni-
tor e Speed range o 5-40 WPM with
fixed 3/1 ratio o Use with your own key e

ORDER DIRECT FROM:
M&M ELECTRONICS ® 6838 SUNNYBROOK, NE
ATLANTA, GEORGIA 30328
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3 Similar combinations of east-west F2 und the north-
gouth TE mode have provided extreme DX, even to more
than half way around the world. — Lditor

The Army Loop Antenna

(Continued from page 18)
the military version, Mr. Patterson stated that
the military have access to a higher-quality
mica capacitor than the average ham, and we
have to agree! The loop has been used for over
two years in Vietnam with excellent results
reported, and because of the inherently high
angle of radiation from such an antenna, it is
particularly useful in maintaining contact from
gullies or ravines where normal whip operation
would be impractical.

(Continued on page 158)



in every shack!

NEWINGTON, CONN. 06111

7{}3 LATEST volume in the Hints
and Kinks series, packed with practical
ideas. You’ll find it a mighty valuable book
around your shack and workshop. Like
all other ARRL publications, Hints and
Kinks contains complete, clearly written
information illustrated with plenty of
photos and drawings. It deserves a place

THE AMERICAN RADIO RELAY LEAGUE

PRACTICAL
101

VOLUME 7 %
>

U.S. 4.

$]-'OO $1.25 Elsew

vhere

ELECTRONICS TEACHER—
HAM RADIO OPERATOR

Two positions open in boys' camp, Lenox, Mass. Elecironics coun-
selor and ham operator. General Camp has full equipment. 40th
year. Highly talented staff from all parts of country. Send full ex-
perience, training, Camp Mah-Kee-Nac, 137 Thacher Lane, South
Orange, N. J. 07079

W2AU BALUN LETS ENTIRE
ANTENNA RADIATE!

STOP WASTING YOUR SIGNALL

ANTENNA PATTERN
WZAU,%..~M REMEMBER, YOUR ANTENNA
e -2 S IS THE MOST IMPORTANT

- PIECE OF GEAR YOU OWN.
HANGLP HOOK—'| ~ ~ e No Radiation from Coax
e No Center Insulator Needed

o Perfect for Inverted Vees

"o (Use Hang-up Hook)
RADIATION ] Built-in Lightning arrester
w Broad-Band 3 to 30 Mc.

L]
.
e Takes Legal Power Limit
o Two Models:
1:1 50 ohm coax to 50 ohm
balanced
4:1 75 ohm coax to 300 ohm
balanced
e A must for Inverted Vees,
Doublets, Quads, Yagis and
Multiple Dipoles.

$12.95 AR
[ ]

W2AU Complete pretuned Fiberglas Quad ...... $99.95
W2AU Complete pretuned Vinyl Quad.......... $64.95

UNADILLA RADIATION PRODUCTS
Unadilla, New York 13849

Everything in equip- :
ment and accessories
for HAMS and CBers
at World Radio Lab's
Amazing low prices!

Great Amateur
“Package" combina-
tions picked by
WRL's experts.

Anything in the
book on easy
credit terms!

i |

- m
= WORLD RADIO LABORATORIES =
B 3415 West Broadway ]
B Council Bluffs, lowa 51501 QST-27a —
|

= Gentlemen: -
= Please rush me your Free 1968 Catalog. =
= Name =
= Address =
| City. State Zip u
-

151



It's like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

Crawford Electronics

301 Main Street
Genoa, fllinois 60135

THE “MINI-BALUN”

Small — light — efficient — weather proofed —
have your antenna radiate, not your feed line
— use for dipoles, doublets, yagis, inverted
V' ete. — has ferrite core. Coax fitting —
takes full legal power. 1 to 1 impedance ratio
3 to 30 mcs. Now with built-in lightning ar-
rester. NET PPD in U.S.A.—$9.00

BILADA MFG. CO.
Manasquan, N.J. 08736

P.O. Box 263

EXCELLENT SELECTION—~AT EXTREMELY
LOW PRICES—48 HOUR DELIVERY

{ Thousands of frequencies in stock. Types in-
clude HC6/U, HC18/U, FT-241, FT-243,
FT-171, etc.

SEND 10¢ for catalog with oscillator ¢ir-
cuits. Refunded on first order.

2400C Crystal Drive, Ft. Myers, Fla. 33901

LEARN CODE BY TAPE?

YES! And the CODEMASTER system

offers a planned program of in-

struction to bring you to 15 WPM

or more. Perfect, machine-sent code
employed in the system which has taught thousands of oper-
ators, Two-hour CM-1 tape, 7-inch or 3!-inch diameter
(specify), $5.95 postpaid USA.

NOW! FOR ADVANCED OPERATORS!

For Amateur Extra Class or Commercial Telegraph licenses,
the CM-2 tape gives you the practice you need. Two hours of
precise, machine-sent code: One hour at 20 WPM, ' hour each
at 25 and 30 WPM. Straight text, coded groups, and punctua-
tion. Want 40, 50, 60 WPM? P\ay the CM.2 at twice speed.
CM-2 tape, 7- fnch ‘o 3% -inch diameter (specify), $5.95 post-
paid USA.

CODEMASTER o Box 29, Portsmouth, R.I. 02871
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Conclusions

For a ham with limited real estate, the antenna
has possibilities. However, cost is an important
factor when all the considerations are taken into
account. The version shown in the photographs
cost about $70.00. The 1 Y$-inch-diameter tubing
was about $35.00 and the air variables in the
matching network about another $30.00. A con-
siderable amount of capacitance is required; ¢y
is about 650 pf. for each section and C amounts
to about 500 pf. If surplus variables with neces-
sary capacitance could be found, the total cost
could be reduced. However, a wire dipole will
do as good a job or better, is much cheaper, and
can be used on all bands. The loop, because of
its small physical size and low resistance, is
inherently s narrow-band antenna. It main-
tained g reasonable match about 10 ke. either
side of the match point, but any frequency
change greater than this would require rematch-
ing. This isn’t true of a center-fed dipole with
tuned feeders. [A5¥—]

ARPSC

(Continued from page 61)
at the judges’ booth. Mobile stations trailed the foot
runners and reported the progress of the race.
— K3NYQG.

On Dec. 17, Ulysses, Kansas, was selected as the
site for a simulated commercial power failure. 'This
particular area would also be without its telephone
system, which depends upon commercial power.
WAPNFP moved his station to a hospital and
operated on 75 meters using a temporary vertical
antenna and a portable generator. Over 25 stations
checked into the Zone 11 Kansas AREC Net
and all were able to hear WAPNFP. During the
test, a 2-meter link was available from Dodge
City to Minneola, Copeland and Montezuma. The
test was a success. — K¢JDD, EC Zone 11, Kansas.

Forty-five SEC reports were received for the month
of Nov., representing 16,833 AREC members.
This is two more reports but 301 fewer members
than for a year ago. The following scctions reported:
Ala, Alta, Ark, BC, Colo, Conn, Del, EFla, EMass,
Ga, Ill, Ind, Kans, Ky, La, Me, Mar, MDC,
Mich, Mo, Mont, Nebr, Nev, NH, NLI, NC,
NNJ, Okla, Ont, Org, Que, SF, SCV, Sask, SDak,
SNJ, STex, Tenn, Utah, Va, Wash, WVa. WFla,
WNY, WPa. [@ET—]

3
How’s DX?

(Continued from page 91)
usually get on around 28,560 ke. from 2200 GMT till the
band closes, thou start up on (4,250 ke. at 0200 or su,
week ends only.” Tratlic work takes precedence over DX
hunting at }\CGIL and Don notes that his QSOs with
Sixes outnumber any other U.S. call area at least two to one
..... KH6BZF reports action by 5W1AS on 28,582 ke.
at 0230 GMT or so, slso that \\ AGVOP/KI6 changed his
spots to KH6GKI ._._. ZL2AFZ tells WAIDJG of
imminent Chathams harmmng, a.nd WA6VVJ aohclt.s your
cooperation to assist with Y for a Bruneigo .—._.
K6CAA totes o KWM-2, HW-32A and 18-AVQ with him
to KPGAP and other Pacific points . _. . — More ()ccanian
tidbits from literature of aforementioned clubs and groups:
VEKPIA supplants VKOCR on Macquarie, 14,030-ke. c.w.
after 1500 GMT, the latter returning to VK3UG.
VE9DR's depa.rturc leaves Lhnstma.s in VK9XI's 20-sido-
band charge. . . . Ex-ZK1AR rocks ’em as 5W1AT.
PKs ISH 8YAK 8YBC 8YFE and 8YZZ abound on 20
phone, 1000-1300 GMT.

(Continued on page 164)




MARCH 18-21

A

CONVENTION / EXHIBITION

IEEE 5SS International

2:00-4:30.

day 7:15 p.m.
Ballroom—$16.00.

few minutes.

e 48 GENERAL SESSI(SNS at the New
York Hilton. Hours: 10:00-12:30;

o FOUR FLOORS OF EXHIBITS at the
N. Y. Coliseum including over 750
firms. Hours: 10 a.m.-8 p.m. 4 Days.

o GALA ANNUAL BANQUET—Wednes-

N. Y. Hilton Grand

o FREE SHUTTLE BUSSES between
the Hilton and the Coliseum—every

EXHIBITS

L NEW YORK
.- COLISEUM

TECHNICAL
SESSIONS
NEW YORK

o REGISTRATION—Good all days—
Genera! Sessions and _exhibits, In
and out privileges.—IEEE Members
$3.00. Non-members $6.00. Ladies
$1.00. High School Students $3.00 if
accompanied bY an_adult—One stu-
dent per adult; Thursday only—
timit of 3 students per adult.

o REG-IDENT CARD speeds request
for exhibitors’ literature. Ask for
one when registering.

o ESCALATORS/EXPRESS ELEVATORS
to the Fourth Floor.

4 CQ de W2KUW X
BEST OFFER!!

Paid ............. for any piece of aircraft or ground
radio units, also test equipment. All types of tubes.
Particularly looking for 4-250 « 4-400 « 833A = 304TL
s 4CX1000A + 4CX5000A et al. 17L « 51X « 390A
e ARM « GRM « GRC » UPM « URM - USM units.
TED DAMES CO., 308 Hickory St., Arlinaton, N.J. 07032‘

RADIO OFFICER
TRAINEES

A limited number of openings are available to
men willing to train for the interesting and well-
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed their military
obligations. Write to The Radio Officers’ Union,
Room 1315, 225 West 34th Street, New York,
N.Y. 10001.

ENJOY EASY, RESTFUL KEYING

win Y IBROPLE X

Sending becomes fun instead of
work with the SEMI-AUTO-
MATIC Vibroplex. It actually
does all the arm-tiring nerve
wrecking work for you. Ad-
justable to any desired
speed. Standard models have
polished Chromium top parts
and gray base. DeLuxe mod-
els also include Chromium
A . Base and red finger and
thumb pieces. Five models to choose from, priced at $19.95
to the 24K Gold Plated Base **Presentation’” at $39.95.

VIBRO-KEYER

Works perfectly with any
Electronic Transmitting Unit.
Weighs 234 lbs., with a base
314" by 434", Has Vibroplex's
finely polished parts, red
knob and finger, and thumb
ieces. Standard model $18.95; De-
uxe model includes Chromium
Plated Base at only $24.95.
Ordertoday at youy dealers or direcs

THE VIBROPLEX CO., INC. FREE
833 Broadway New York, N. Y. 10003 |_Folder

LRL-70 ANTENNA

70’ LONG, 80 & 40 M °

Power rating 2 Kw. P.E.P. or over

OPERATES ON 2 BANDS AUTOMATICALLY

PRICE
$30.00 2 1. Loading coils for 80 & 40M doublet operation
in Cont. 2. Adjustabie ends to set 80 meter resonance
USA. ppd. SWR 1.5:1 or less at resonant frequencies
LATTIN RADIO LABORATORIES U

Box 44 i

3

3. Center i 1

with f le coax to
take PL-259 plui 2
4. Fittings on insulators to tieon rope
Use RG-8/U feeder

Owensboro, Kentucky 42301

183



‘ N EW HicH rower w

DUMMY ANTENNAS

l Gentec Dummy Antennas
permit transmitter adjust-
ments under electrical con-
ditions duplicating actual
antenna  conditions, but
; converting and dissipating
electrical power as heat,
Model 525 preventing radiation and
eliminating TVI, QRM and associated problems. Trans-
mitters readily peaked for top DX operation.

SPECIFICATIONS—DC to 250 MCS. (50 Ohm Units)

Price $1.95/$11.95 $19.95 $19.95/$19.95 $29.95 $29.95
Model 507| 525 525L 525B| 510U 510N 510B
Term'ls UHF| UHF N BNC| UHF N BNC

VSWR (max) (.05 [N 1.05 (.05 (N ] 1.05 1.05
Power FW]| 125W (250W ICAS8)| S00W (LKW I[CAS)

Terms: C.0.D. pius postage or ppd in U.S.A. when check
included with order.
Write for Free Literature (50 and 70 Ohm Units)
QENTEC INCORPORATED, P.0. Box 233, Raritan, N.J., OSSGSJ

110-120 voLT!

: A.C. [,500-watt, 60-cycles at
* 3600 RPM. Light Plant. Fan-
. helt driven from pickup or
small gas engine. Operates
: saws, drills, lights, even T.V.
© Weight 25 pounds. Guaranteed,
© With Voltmeter, switch, and
. pulley. Regular $89.50, now
$49.50. Send check or money

. Specify 6 or (2 volt
vehicle.

QST, Amarillo, Tex. 79109

LOOK! A NEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUCTION COURSE
Professional 10 all-metal Electronics Slide Rule. Designed specifically
for technicians, engineers, students, hobbyists. Has special 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 lesson 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-121,1776 E. 17th St., Cleveland, Ohio 44114,

SEND COUPON FOR FREE BOOKLET
p < -

leveland institute of Electronics

| 776 E. 17mst, Dest. QT-121,
| Clevefand, Ghio 44114

l Please send FREE Electronics Slide
| Rule Booklet. SPECIAL BONUS: Mail
! coupon promptly and get FREE
i Pocket Electronics Data Guide, too!

ELECTRONICS

|

|

I

SLIDE RULE }
GETTHIS FREE! |
|

|

|

|

i

I NAME.

(Pleaae Print)
l ADDRESS. COUNTY.
l iy, STATE. 2P,

A leader in Electronics Training . . . since 1934
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154

JOUTH AMERICA — PY2BJH and PZ1AH took turns
panicking the 160-meter DX pack in December’s tests,
firsts for dozens of W/K/VEs. PélAH clinched 3 1.8-Mec.

W AC for DLYKR A, according to W1BB “VPRIU's
transceiver and quad bend my S-mctcr on 20 and 15 from
Argentia 1sla.nd rvpart.s VE7AON. “Robin is (:3SFN
back home.” . _ V5AGD hunts rare U.S. counties
with the assistance of W5PWG Neighbors YV5s8 ('IZ and
CKR, an OM-XYL team, lugged their NC-200, SB-300,
tower and rotary to Valors ‘where WA1FHU finds them hap-
pily signing **/1" on c.w. ... . _ Volcanic activity deac-
tivates VPSIX and othcr South Shetlanders for a spell
DX News-Sheet hears that CEs 7DX and oI’G
roprescnt Chiloe and Navarino isles on 14-Mec. 8.8.b., also
that PY@s DX and SP managed two kiloQSOs aboard St.
lPet.éslr & Paul. Lovely anchorage —-seven hours for a
anding.

EREABOUTS — KP4RK files "' DXCC?" No, 52, the
first from Puerto Rico (see p. 95, November ‘67 O.ST

and p. 97, October). The world of DX misses Jose's out-
spoken Puerto Rican DXer, a project KP4RK had to aban-
don because of increased vocational pressures . _ ...
ARRL Director W4KFC and W4GF dropped in on ex-
CM28SW-CO25W, pioncer Cuban DX chaser, who now
thrives as KP4 RT — .~ .~ KITWJ regularly visits the
six highest pomcs in Alabama as a microwave engincer.
“What QTHs!" Northern Illinois DX Association
is a new and mcnscmg ‘outfit founded by charter members
W9s ARV BZW DWQ GFF GXH JUV LKJ NZM ggN
WYB, K9 C8SW KYF LUI and VLE, Secretary W9BZW
warns, “Expect fierce competition from this group in all
pile-ups and DX contests. Excellent coordination of the
artillery is obtained via our 2-meter NIDXA channel.”
- Redecorating the shack put me out of business
fora Wlulc. says long-time **How’s”" helper W9LNQ. Hope
it's not one of those parlor-looking joba with no DX QSLs
on the walls, Bob! W3HNK, anothcr key Jeeves aide, is
dripping solder into a new SB-301/SB-401 layout . . _ .
Old-time ARRL oflicial W6CIS convalesces from heart
troubles with an SR-160 and whip radiator, a fun combina-
tion he finds adequate for c.w. WAC these fine sunspotty

days — Between big-gun sessions \VABMCQ as a
DX ball with QRP rigs ranging from 0.7 to 20 watts
_____ WAIFHU feels that the two Ones who monopolized

VQQJW on 7005 ke. Deccmbcr .{Uth might well brush up
on the GGolden Rule . - . _. 3CDP/W9 found soutbcm
Illinois good for 120 countnes in about ten weeks, “‘More
than I've heard in fiftcen years of cardul hand- watchmg
from various parts of North America.” The sport gets
rougb when the guing is tough, so Lionald recommends
*“a glance at the Amateur (ode once in a while to keep the
whole thing in perspective.” . _ . _ . . ZF1ES tella WASPIF
he should be on Grand Cayman for another year . _
Griping DX editors gripe DX editor W2GKZ of Lonv
Island DX Association’s DX Bulletin. Dave 8ays it's a k(“y
spot to get the jump on new omes . _. . VE3DXV/W6
is the first Northern California DX Club member rcau!tmg
from international ham reciprocity treaties . _._._ Que
tionnaires circulated by W4PJG among Florida DX Club-
bers turned up interesting facts. The organization’s opera-
tion is 57-per-cent c.w. and 76-per-cent twenty meters.
Fifty-three per cent use quads, and average antenna height
is 55 feet. As listed in the club’s DX Report, WABRB editor,
Sikkim, Albania, Tibet, Iraq, Bhutan, Spanish (juinea.
Mongolian Peoples Rc\pubhc, mainland ('hina, Navassa
and Clipperton, in that order, are countrics most needed
by FDXC members. OsF—|

World Above 50 Mc.

(Continued from page 84)

been reported ; that between W8PT /4, South Caro-
lina, and VE3BPR. Previous experiences with this
shower have been productive, but this year it was a
bust, with scheduling stations only exchanging a few
forlorn pings and an occasional short burst, espe-
cially over the North-South paths. Periods of
stagnant weather patterns over much of the country
produced periods of localized tropo openings, but
no exceptional DX. In the midwest and east con-
ditions were ‘‘above normal’’ for days at a time,
but the openings extended only two to three hun-
dred miles, though signal levels were outstanding
at times. As noted in the 50-Mc. report, periods of
solar activity produced a few auroral openings
during early January, but they were not especially
significant on 144. (As sure as I write this there
will be a major aurora!) Briefly around the circuit,
in Nova Scotia both VEIAFB and VEIPL are
available for schedules, as is W4WQZ in Tennessee.




EDITION!
v
CONTAINS UP-TO-THE-MINUTE F.C.C.

RULES CHANGES!

NEW SEPARATE STUDY GUIDES FOR THE
EXTRA AND ADVANCED EXAMS!

THE 59TH EDITION OF THE RADIO AMATEUR'’S
LICENSE MANUAL IS AN ABSOLUTE MUST

POSTPAID FOR EVERY AMATEUR OPERATOR!

@® ORDER YOUR COPY NOW!

THE AMERICAN Rapio RerLay Leacgue, INc.
NEWINGTON, CONNECTICUT 06111

88-108 MC FM RECEIVER 000000000000000000000000

10 tube crystal controlled FM receiver with tubes. Volume,

tone controis. 4 watt output, 115 v. 60 cycle. Metal cabinet ANTENN
8" high, 12” wide by 10’ deep. With diagram, less crystal and A

speaker. Removed from service by Muzak when they went sofid-

Sta'tel‘lt 312480 each; 2 for $25.00, plus shipping. Shipping In 100 foot rolls only
weigl s. 600 ohm open wire. Per 100 feet ........ heees $9.65
LEEDS RADIO CO. Tel?7?21\g§fr2e6n7-s3tli:10New York, N.Y. 10007 450 ohm open wire. Per 100 feet ....
300 ohm open wire. Per 100 feet
----------- e ~ T ® In 100 ft. interconnected coils
i\a’}»éfﬁ» PRIIIN DI IIINININIMNY 18 Copperweld. Per 100 feet «................. $ .99
N HAM RADIO COUNSELOR 332 14 Copperweld. Per 100 feet «.....covevennnnn. 2.49
N ’ Y 12 Copperweld. Per 100 feet 3.44
PN Male, for Co-Ed Camp in the Berkshires, Mass. 14C 1 Dar 100 fame ST y
-“®» Able to instruct campers in the fundamentals Y opper-Solid. Per 100 feef ................. 3.59
N of ham radio. Fully equipped Ham radio sta- S}? 12 Copper-Solid. Per 100 feet ..vvevernrennn... 4.78
tion. Write to Robert Kinoy, Camp Taconic, Times T4-50 L/Loss 8U. Per foot «.cueviivennns 16
V 451 West End Ave., New York, N.Y. 10024 i; Times T5-50 L/Loss 58U, Per foot .....e.... veees 09
N G . R
et e R Qlf lass Line-guy wire. Per 100 feet ...... eeeees 3.20
K& U . Hy-Gain Balun. Each oo viiiiiiniennnennnnens. 14.95
W2AU Balun. Each 0o 12,95
Blitz Bugs. Each vvvvvvininnennnnnnnnns vesnaan 4.95

1t is easy and pleasant to learn or increase
speed the modern way — with an Instructo-
graph Code Teacher. kxcellent for the
beginner or advanced student. A quick,
practical and dependable method. Available
tapes from beginner’s alphabet to typical
messages on all subjects. Speed range 5 to 40
\WPM. Always readv. No QRM. Beats ¢
having someone send to you. &

ENDORSED BY THOUSANDS!
The Instructograph Code ‘L'eacher liter-

WARD, W1WRQ .
ally takes the place of an operator-instructor

and enables anyone to learn and master code
without further assistance, Thousands of suc:

resstul operators have *‘acquired the code” with the Instructograph Ioo ngh Sfreef
System. Write today for full particulars and convenient rental plays Tel: 203-527-1881 ° Hartford Conn. 06103
: il » Conn.

INSTRUCTOGRAPH COMPANY Conecticu's Oldest Ham Store

5071-Q NORTH BROADWAY, CHICAGO, ILL. 60640 | 000000 00000000000000000¢
4700-Q S. Crenshaw Bivd., Los Angeles, Calif. 90043

F.o.b. Hartford
See CORKY, W1KXM, or
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it's like having two receivers. Transceive with the
Hallicrafters SR-400 or with the HA-20. You can
also receive on the SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge connection, and a
built-in power supply. Also works with SR-2000.

CB Radio Company

89 Aspen Road
Swampscott, Massachusetts 01907

STANDARD

SIGNAL GENERATOR
MODEL SG-83B $295.00
50 Kc-54 Mc. 1% dial accuracy. 1
Mc. xtal. Calibrated output 0.6 to
160,000 microvolts. Pure sine AM
to 50%—no FM. All transistor. Bat-
tery or AC powered. Write for com-
plimentary copy of instruction book
with schematic.

Clemens Mfg. Co. 630S. Berry Rd., St. Louis, Mo. 63122,

" ITARY EQUIPMENT

/ éuNa!n?llel&Pkigsey!)l;ices.Paym?nt in 24 hrs.We'll trade o /
%lve you new ham equipment also. Write or )
elephone collect.(212) CY 9-0300

OMILITARY ELECTRONICS CORP.0
) 4178 PARK AVE. « BRONX @ NEW YORK  10457))

(NS TSSO

NEw! “Multifeed Beams” am

F abulous new drive gives
ngSe—~—y—¥—+— much added gain. So good
\[ M ’ DISTRIBUTORS we patented it. No other
~ WANTED beams have these
ALSO ... We are the only FEATURES:
place in North America A R
where you ecan get the | e Multiple Driven Element
“FULL ‘J' Beam Line 50 X
Mc.|44m'?, 220 Mc 432 Mc | e Multiple Reflectors
. ! mes, towers-
Potators efe.” o Extremely Low SWR

The antenna you have waited H .
fn:. .. NOW! YOU can have o High Front to Back Ratio

it.

Send for our brochure—read how
they can make your station “Stand Out”

t. Q-3, Ph (312 568-1973)
GAIN, INC. "3'crct’112th Place, Chicago, 11l. 60628
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The latter has been bitten by the m.s. bug and offers
a kw. and stacked Yagis to those who haven't
already worked K4EJQ. Thanks to KIHTYV,
WIVTU, K3CF4, W3BDP, W3GKP, K{EJQ,
K4QIF, K4SUM, W40ORH, W8PT/4, WASVHG,
and K8ZEH for reporting. W6GVE may now be
contacted at Route ¥; 10814 Rick Drive: Waco,
Texas 76710.

We have the following tentative schedule for up-
coming v.h.f. conventions. The second annual
Roanoke V.h.f. Convention is scheduled for July
20-21. WA4LTS will have more on this one later,
and the 144-Me. DXers in the midwest are planning
their second annual meeting, to be held in the St.
Louis area, during the latter part of August. If
you're interested in two, don't miss this one.

432 Me. continues to enjoy a rapid increase in
activity, and rightfully so because our lowest u.h.f.
band has much to offer. In I'lorida, K4NTD at
Oakland, says W4TOD, WHZF0O and WB4AKJ
are all active on ATV in Orlando. and that W4PAO
and WA4NKN are telecasting occasionally. Another
active station is K4(31Y O at Merritt Island, trans-
mitting a broadeast-quality picture, according to
K4NTD. The Indiana Amateur Television and
U.h.f. Club in the Indianapolis area is quite active
with several stations telecasting regularly including
K9QYI and WAOQTMH. IIow about more informa-
tion from you fellows? WB4BPS and WB4CKNM
at Florence, Alabama, are nearing completion of
their respective ATV transmitters.

Mid-winter tropo conditions in the East were sur-
pricingly good. W4FJ at Richmond, Virginia, made
numerous contacts with W3RUE and WA2EMB
in the 250- to 3U0-mile range. W4FJ soon will double
his present 22-element Yag stack and wants sched-
ules. At Bristol, Tennessee, K4EJQ wants to keep
schedules from his 4600-foot Holston Mountain loca~
tion, looking especially for South Carolina, Georgia,
Kentucky, West Virginia and Pennsylvania. He has
three transmitters on 432 including a 4CX250B
final. In Kingsport, Tennessee, W4WQZ is active
with a varactor tripler and hax worked W4NUS
and WA4BVY, both North Carolina, recently.
W3GKP, Spencerville, Md., claims 5 states with his
varactor. Smitty runs a 432.1 beacon when condi-
tions appear favorable. KOGJX sayvs he will put
South Dakota on 432 soon. He will start with a
varactor and a 32-element collinear array. In Que-
bec, VE2HW continues his activity with regular
tests over a (0-mile path to VE3BDX, who runs
20 watts output. VE2AKF has gone from 30 to 100
watts output and also schedules VE2HW. Those
three stations operate near 432.03 nightly ufter
0100 GMT.

1296 Me. activity is also reported by VE2HW.
He has just finished a 32-element extended collinear
made of brass rod elements with aluminum re-
flectors. The frame is !y-inch weatherproofed
white pine, and the elements are mounted through
#4-inch hardwood dowels glued into the frame cross-
members. His signal source is a 2N706A oscillator
with a 108-Mec. crystal, tuned to 432, and a diode
multiplier into a 1206 trough line. Fven with a
multiplication factor of 12, the generator provides
a stable 1296 signal for converter and antenna
checks. He has loaned a 2C39 tripler to VE2BMQ
for tests over a 25-mile path. In the Washington,
D. C. area W3AIQ, W4API and W4EXS are pre-
paring for tests, as is K4QIF near Norfolk, Virginia.
KANTD and WA{GHK, both Florida, report
building projects also underway.

No 220 Me. reports were received in the 30 days

prior to this writing. [as¥]



jf’d a ﬂam’é [3725[ ﬂargain ./

Any way you look at it, it costs plenty to be a ham these days. Except for one
thing.

ARRL membership—as nearly 100,000 of us can testify—is the biggest bar-
gain we amateurs can get anywhere. As a member, you get your own copy of
QST every month—the most complete, authoritative coverage of every phase
of amateur radio. You get contests, awards and the opportunity to be a part of
the biggest amateur field organization there is. Most important, you have a
direct voice where it has counted for more than fifty years in amateur radio
affairs. All for only $6.50. Why be out when you can be In?
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THE AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONNECTICUT 06111

Please enroll me as a member of ARRL. Enclosed is $6.50 (for Canada and the U.S.;
$7 elsewhere) to cover my membership dues for one year and twelve issues of QST.

NAME — CALL .
STREET.
CITY. STATE ZIP

(Please see other side of this page for list of
available League publications.)
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"THIS IS THE mlcro -ultimatic...

The original [C electronic keyer
Dot and dash memories
Squeeze or conventional opera-
tion

Linear speed control 10-60 WPM
Built-in monitor oscillator

Relay or transistor output option
One year warranty

Send for descriptive folder

IEES

PICKERING RADIO COMPANY'
Post Office Box 29
Portsmouth Rhode Island 02871

model K-

NOwW

RAZOR SHARP CW
RECEPTION WITH
YOUR TRANSCEIVER!

WITH A | / /// / CWF-1

Between Your H

70{«\11 give vou personal service on
helping you select hetter gear per
dollar for your operating pleasure.
Over 30 years'experience. Big trades,
easy terms. Used bargains.

VAN SICKLE RADIO SUPPLY CO.

(;enc V;m Sickle, \WIK]IF Ower
4131 N. Keystone Ave.
On the northeast side of
Indianapolis, Indiana 40205

And Your Rig
REQUEST BROCHURE$1 9 95

+ No Power Required

% Plugs Into Phone Jack
: Low Insertion Loss Money Back
*

120 Cycles Narrow Guarantes

2t 4 Ohms In, 2K Out
) Dept. Q-3

353 Pattie

Wichita, Kans. 67211

(316) 267-3581

CTRONICS,INC,

A

wWLC

QOpening for radio operator in Northern Michigan
Vacationland at coastal station WLC. Minimum
requirements Radiotelegraph 2nd Class license
and typing ability. Write:

WLC ROGERS CITY, MICHIGAN 49779

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.)

CITY i i iiinnneneeess o STATE Lo o ool 2P o,

ARRL HANDBOOK $4.00
The standard comprehensive manual of ama-
teur radiocommunication

UNDERSTANDING AMATEUR RADIO $2.00
:)Vrj'téertl for the beginner—theory and how-to-
uild it.

VHF MANUAL $2.00

A new and thorough treatment of the amateur
v.hf. field

LICENSE MANUAL 50¢
Complete text of amateur regs, plus Q&A for
amateur exams

HOW TO BECOME A RADIO AMATEUR  $1.00

All about amateur radio and how to get
started

O

(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, INC., NEWINGTON, CONN. 06111

A COURSE IN RADIO FUNDAMENTALS  $1.00
Use this in conjunction with the Handbook
ANTENNA BOOK $2.00
Theory and construction of antennas

SINGLE SIDEBAND FOR THE RADIO AMATEUR
The best s.s.b. articles from QST $2.50

THE MOBILE MANUAL $2.50
The best mobile articles from QST

HINTS AND KINKS $1
300 practical ideas for your hamshack

OPERATING MANUAL $1.00
The technigues of operating your amateur
station—DXing, ragchewing, traffic, emer-
gencies, etc,

O




— with a MATERIAL DIFFERENCE!

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 139 Lands

‘‘Beamed-Power”’ ANTENNAS,“BALUNS”

L. 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

] R

Enjoy World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, describing professionally
engineered communication antenna systems,
rotator-selsyn-indicator-systems, “Baluns”, I.V.
Kits, Towers, “Mono-Pole”, “Big-Berthas”, ac-
cessories, etc. ete.

Communication

Engineering
re Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

COMMUNICATION

SYSTEMS
SINCE 1921

RADIO TELETYPE EQUIPMENT
TELETYPE MODELS 28 ASR, 28 KSR, 28 LPR,
28 LARP, 28 LXD, 28 LBXD]1, 14, 15, 19, Page
printers, Perforators, Reperforators, Transmit-
ter-distributors, Polar Relays, Collins Receivers
51J.3, R-388, 51J-4, R-390A. Hammarlund SP-
600JX. Frequency Shift Converters.
ALLTRONICS-HOW ARD CO.
Box 19, Boston, Mass 02101 Tel: 617-742-0048

—E[HonER [B—
W FROM Hunter
NE WATTMETER

NOT A
KIT!
ONLY

$59.50

SOLD ONLY
BY

HUNTER 3% Remote Coupling (no clumsy R.F. cabling!)
SALES, INC. Impedance: 52 ohms Power Loss: Negligible
£.0. Box 1128 Power Capability: Size of Coupler:
Des Moines, Full 2000 watts 284" x 25" x 8%4*
Towa 50311 Frequency: 10 thru 80

Honler |5)—"'

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".
Wt. 3 Ibs, 110V, 60 cy. 1 year quarantee.

At Your Dealer, or WRITE TO
TYMETER ELECTRONICS

PENNWOOD NUMECHRON CO.

7249 FRANKSTOWN AVE., PITTSBURGH 8, PA.

Lume’

coMPRL

The AutoLevel is the first major breakthrough in
volume processing in years. This unique device
regulates the input signal to provide 14 db of com=
pression. It is ideally suited to SSB and AM and
may be used with ALC systems. A built-in bypass
switch allows you to feed the microphone straight

HE CLEANEST TALK AROUND )

thfough. Provision is also made for push-tostalk
operation. The AutoLevel is not a clipper com=
pressor = all regulation is accomplished with a
fasteacting 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}

115-volt ac power supply

Input bypass switch

All silicon transistors

(-10 fiberglass printed circuit board

Simple installation (installs in microphone lead).

Dealerships available in some areas
\———————.RAYTRACK CO. o 2111 SPRINGHILL DRIVE ¢ COLUMBUS, OHIO 43221____J

159



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 mail-
box!

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!

| TRIGGER Attn: W9IVJ

Q368 I

| 7361 North Avenue |
River Forest, lllinois Amount |

| RUSH THE FOLLOWING: Enclosed |
i {
| ] send free catalog. I
: NAME |
| ADDRESS :
| ciry STATE ZIP 1

160

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 CARDS HONORED,
[ ]
TRIGGER ELECTRONICS is conveniently located
near the west city limits of Chicago on the main
street of North Avenue (State Route #64), 3
blocks west of Harlem Avenuve (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 !ARGAIN SPECIALS FO! MARCH

4i
7ER DC SUPPLY 12
s»R30 CONSOLE. i
WEATH SWk HETER A2z
ANLGUT SWE MR, 12
ANIGUT K6OUN. 24
AUORL ATAL CALL 1v

®
:’ﬁ;,\bl‘

60
722 veo H/AC suppu $J$




HAM-ADS

(1) Advems!mg shall pertain to products and services

which_are related to amateur radio.
(2) No display of any character will be accepted, nor

can any special typographical arrangement, such as all
ar part capital letters be used which would tend to make
one advertisement stand out from the others. No Box
Reply Service can be maintained in thesc¢ columns nor
may commercial type copy be signed solely with ama-
teur call letters, Ham-ads signed only with a2 box num-
ber_without identifying signature cannot be accepted.

(3) The Ham-Ad rate is 35¢ per word, cxcept as noted
in paragraph (6) below.

(4) Remittance in fuli must accompany copy. since
Ham-Ads are not carried on our books. No cash or con-
tract discoomt or agency commission will be allowed.

(5) Closing date for Ham-Ads is the 20th of the sec-
ond month preceding publication date.

(6) A special rate of 10¢ per word will apply to adver-
tising which, in oar judzment, obviously non-
commercial in nature, us, advertising of bona fide
surplus equipment owned. used and for sale by an in-
dxv:cual or apparatus offered for exchange or advertis-
inquiring for special equipment, takes the 10¢ rate.
Address and signatures are charged for. except there is
no charge for zipcode, which is essential you furnish.
An attempt to deal in apparntus in quantity 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 advertlsmg in this
column regardless of which rate may ap 3'

(7) Because error is more easily avoided, it is ve-
quested copy, signature and_address be printed plainly
on one side of paper only. Typewritten copy preferred
hut handwritten signature must accompany all au-
thorized insertions. No checking-copies can be supplied.

(8) No advertiser may use more than 100 words in any
one advertisement. nor more than one ad in one issue,

(9) Due to the_tightness of praduction schedules. can-
cellation of a Ham-Ad already accepted cannot be
suaranteed beyond the deadline noted in paragraph (5)

above.

Having made no x‘nve:tlxarlon of the advertisers in the
classified columns except those obviously commercial in
character. the publishers of OST are unable to vouch for
their integrity or for the grade or character of the prod-
ucts or services advertised.

DAYTON Hamvention April 27. 1968. Wampler Arena Center,
Dayton, Ohio. sponsored by Dayton Amateur Radio Associa-
tion, QSO in person at the nation’s foremost radio cvent of the
. Technical sessnons exhibits. hidden transmitter  hunt.
Bring the XYL for an outstanding Ladics Program. Join the
satisfied participants wha return  vear after vear, Watch _the
Ham-Ads for mformatmn‘ or write Dayton Hamvention, Box
44. Dayton, Ohio 4540

AUCTION: The largcst and most outstandmﬁ/ham auction in
the New York area will be held by the New York Radio, Club
on Friday, March 8th_at 8 P.M. at Hotel George Washington
Lexington Ave. and 23rd Street. All are welcome. Our regular
monthly meeting the second Monday of each month_will not be
}&eldb in March due to this auction. W2ATT, New York Radio

A.W.A. Historical Radio Mect for old time amatcur and
commercial onerators. historians _and collectors. Smithsonian.
Washington, D.C. Oct. 5th. Write to W2QY, Lincoln Cun-
dall, A.W.A. Treas., for Jetails,

ROCHESTER. N.Y. Hoadquarters arain for the big Western
Rldew York State Hamfest and VHF Conference Saturday.
ay 1

MOTOROLA used FM_ communication equipment bought and
sold. W5BCO. Ralph Hicks, 813B No. Federal Hiway, Fort
Lauderdale, Florida,

PRE-WORLD WAR 1 overators will find many of their old
htlxzddies arc members of the Old Old Timers Club, Pictures and
thumbnail sketches will also appear in the coming Bluebook.
We welcome all applicants whose first wireless contact was
more than 40 vears agn but give special consideration to those
pre-World  War [ Pioneers including Charter Membership.
Write to WSVA, Secretary of the Old Old Timers Club, P, O
Box 840. Corpus Christi, Texas 78403,

‘WANT Callbooks, catalogs, magazines, re-1920 for historical
hbrary W4AA. Wayne Nelson, Concord, KI 28025.

TUBE Diodes and_‘Transistors_ wanted. Astral Electronics
Corp. SISO Miller St.. Elizabeth, N.J. 07207.

SELL, swap _and buy ancient radio set and parts magazines.
Laverty. 118 N. Wycomb, Landsdowne, Penna,

TUBES Wanted. All types higher prices paid. Write or phon
Ceco Lo 2 ommmaications. 150 West 18th St. N.Y. 11, N.y" Tel:

(;;,JISIS_SZ?S;?¢ America'sj sz‘inﬁtl Persogz‘uzeg t_made-to—m’der' Sam-
¢! eLuxe eli (Refunded). Rus Sakkers,
WSDED, Box 218, Holland, Michigan 49423. axkers

85{654 New catalog, 10¢. Filmcrafters, Box 304, Martins Ferry,
Osis “Brownie" W3CiT.
Samples 10¢. Catalog 25¢.

QSLS stamp and call brings samples. Eddie Scott, W3CSX.
Fairplay, Md,

C. FRITZ—QSLs_that you're proud to send, bring greater re-
turns! Samples 25¢ deductible. Box 1684, Scoti s
85252 (formerly Joliet, 1llinois). © 4 Scotisdate, Arizona
8§LOS4SMS Samples 10¢. Malgo Press, Box 373, M.O.. Toledo,
- .l ———
DELUXE OSLs Petty, W2HAZ. .
S¥ess, Samoes: 1o, y P.O. Box 5237, Trenton. N.J.
10¢ Brings frce samples. H . » =
e Ve 138 ple: arry R. Sims, 3227 Missouri Ave
OSL, SWL. cards that are different. Quality Card stock. -
ples 10¢. Home Print, 2416 Elmo Ave.. Hamilton. Ol?xo 45?(??5‘
%g&;}]’l‘ll\;gegsl. Czlu'd& ZSf for cataéox. sam%eslk l.;)gc Pcouxaon
a ion, lmaginative new des .
Box 787-1, Atascadero, California ;342.. ens ! rinting
RUBBER Stamps $1.15 includes tax and postage, Clints’ Radio.
W2UDO. 32 Cumberland Ave., Verona, N.J .07044, in adio

QSLS. ﬁnest YLRL s. OMs samples 10¢. W2DJIH Press. War-
rensburg, N.Y.
QSLS. SWLS, \YI,-()MS (sample assortment aporommatew
9¢) covering designing, planning, printing, arranging, mailing,
:l);g-catchmg comic.dseda‘}e. (\fha,bulgu]s{ DX'E}?&?&%’ prototvp%l.
zzy, unparagoned cards w!) Roger: N
St St. Paul, Minn, 55106, - mers 961 Arcade
2’-1911 OiL ca{ds. gecgggizgd leﬁde{ amoixgx raxsscd d?sxgn2s5 Com-
cn aplenty. rized_ collector’s item am (re-
fundable), 3-D OSL C Mass, 01057, ¢ (e
QSLS, SWLS, WPE. Sampies_15¢ in adv. Nicholas & -
ery, P.O. Box 11184, Phoenix. Ariz, 85 0117 olas & Son Print-
QSIS 300 for $4.35. samples 10¢. WOSKR. George Ve
Rie. 31, 100 Wilson Road, Ingleside, TIl, 60041, o+
QSLS 3-color_glossy 100, $4.50, Rutgers Vari-Typing Service.
Frec samples. Thomas St., Riegel Ridge, Milford. l\f '
OSTS-100 3-color glossy $3.00: silver globe on front, report
form on back. Free samples. Rusprint, Box 7575, Kansas City,
Mo. 64116.
ORIGINAL, EZ-IN double holders display 20 cards each in
'r’:'r?e"‘ééu%mfor: 3 ioalers ar Chubs Tepavcar John KANMT Bk
e to Dealers S, s
1987, Gallatin, Tenn. A7(())r66 v epabeo, John ox

OSLS’s: Quality with service. S . .
GSLgs: Quality X\lT n 144]§0 amples free. R. A. Larson Press.

OSLS's. Frce samples, attractive desi, F
Press. Box 2387, Eugene, Orre. 9]740 igns. Fast return. W7IIZ

3111 Iehigh, Allentown, Penna.

Yo

OSLS. Kromkote rlossy 2 & olom. attractive, distinctive,
different. Choice of colors 100 $1 up. Samples 15¢. Agent
for Call-D-Cals. K2VOB Press, 240 West Kinney St., Newark,
New Jersey 07103. i

QSTS. Fast service. Free samples, Boiles, WSOWC. Box 9363,
Austin, Texas.

OSTS Glossy coated, 100, $2.00. 3 and 4 colors. S
dime. Bob Garr;, Leighton. Penna. 18235. colors. Samples
PICTURE QSI, Cards for your shack, etc. Made from your
photograph, 1000 $14.50. Also_unusval non-picture designs.
Qa%ples 20¢. Raum’s, 4154 Fifth St.. Philadelphia. Penna.

QSLS by KIFFE. $2.00 for 100. Others at rcasonable prices.
Bgrq,nles 25¢ deductible. Box 33, Melrose Highlands, Mass.

OSLS, Gorgeous rainbows, cartoons, etc. Top quality! '8’

vnces' Samples 10¢ refundable. Joe Harms. WA4FJE/W3COP.
905, ernald__Edge\yater. Fla. 32032,

GOLORFUL, QSLS. Free samples. WABNYB Print, R .
Cincinnati, Oh:o 45231, P rin evnard,
EX(;LIHS“S/E OIQIs.sd chture]:N %gzst%m, stasnsdsar‘g, IOvo]:r 250 styles
available. Samnles dime, ) ress, t..

C, Norwood, Massachusetts 02062, ’ alpole St., Dept.
RAISED Lettering QSLs. Ace Printing,
Cleveland. Ohio 44102,

SLS. 100. $1.25 and up, postpaid, Samples, dim s
(lgi Box 649. Duluth, Minnesota 55803, me ime. Holland
OSLS by lansen, K2HVN. samples 25¢. 860 Atlanti s
(mdenhumt. New York 11757, antic St

URBBER Stamps. 3-line address $1.50. J, Maguir 3
448 Proctor Avenue. Revere, Massachusetts 0215 1. ire Company.
OSLS, samples, 20¢. Fred leyden, WINCZ, 454 Proctor
Ave., Revere, Massachusetts 02151,

6801 Clark Ave.,

YLoads. 1 KW, all-band, $7.95: wired, $12.
R % Bog 175. Cranford. NI 07016, $12.95. Ham

QSLS. Free samples. CBM Printers, 5161 N. Hopkins, Mil-
waukee, Wis. 53209

WANTED: 2 to 12 304TL tubes. Callanan, W9AU, 118 S.
( linton. Chxcauo 6. 11

3-color glossy. 200 $6.99 postpaid, Sampoes 10¢. Gates
gnertS. 317-11th Avenue, Juniata, Aﬁoona. Penna. 16601.

for surplus _electronics. hst 10¢. S. Consalvo,
%ﬁy }%Joanne Drive, Washington. D.C. 20021. al
WANTED: Collins Parts. BC-610, GRC—Z. Autodyne, Beth-
page. L.I.. N.Y. 11714.

RUBBER Stamps. Return mail delivery, postpaid. Basic price.
$1.00 first line, SO¢ each additional line, Rcquest type style
c)(\)art. Fulton Rubber Stamps, Route 216-A, Fulton, Maryland

Spanish-English _manual $3.00 Ppd. (‘abne] K4BZY
A Hh Ave.. Fort I anderdale, Florida 33304, " ’
BEST Offer paid for any piece of aircraft or ground radios,
tubes or test equipment. a hurry? Cash-in-advance arranged.
Turn those unused units inu) money, Air Ground Electronics,
64 Grand Place, Kearny. N.J.
1916 QSTS needed for personal collection. Price secondary.
'}‘ed D(?‘l“&%%' W2KUW, 308 Hickory Strect, Arlington, New
Tersey

NADIANS: Want prop-pitch rotor with original motor.
gé}!d price gnd condition to M. Ross, 395 Pleasant St.. Truro.
.,_Can
FOR _Saje: SB-lol and SB-200. Wanted, kits to wire, Heath
prc(erred of cost, some in stock. Professjonally wired.
;m 2Rlch er, K3SUN 131 Florence Drive., Harrisburg, Penna.

Fimac. subject to
Hempstead, N.Y.
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WE buy all types of tubes for cash. especiall
our test. Maritime International Co., Box 516,



¢'ASH Paid for your unused Tubces and good Ham and Com-

TELEPRINTER and radio cquipment must be removed by

t. Send list to Barry, W2LNI, Barry Elec- purchase. Also old radio books and magazines. Prices reason-
??SE?'cil, g(lli"%';loc;dway, ?ﬂ\}f, N.Y. 10012, Tel: 12) WAlker able. Write for list or tclcphonc Alexander McKenzie, 245
5-7003. . Poplar, Hackensack, NJ. 07601.
GOODI Cash for Telcty ewnters. parts. List. Typctroni:s, MUST Sell; Swan-350, perfect, late model. “with 117XC
Box 887§sFt E:udcrdalc. Flaps power supply, microphone, manual. 530 HD-10 keyer.

WANTED: lubes and all aircraft and ground radios. Units like
17L, 51X, 618T o R388, R390, GRC. Any 51 series Collins
unit. Test cqummcnt, everything,. URM, ARM. GRM, ctc. Best
offer paid. 22 years of fair dealing. Ted Dames Co., 308
Hickory St.. Arlington, New Jersey 07032.

HAM Discount House, Latest amatcur  cquipment, Factory
scaled cartons. Send sn.lf-addrcsscd stamped cenvelope for lowest
quotation on your nce. H Sales Co., 170 Lockwood Ave.,
Stamford, Conn. 06902.

INTERESTING Sample copy frce. Write:
Sycamore. Illinois 60178,

WANTED: For pcrsonal col]ec ion: Learning thc Radiotele-
xraph (.ode. Edition 4; How to Becomc a Radio Amatcur, Edi-
tion 9: The Radio Amatcurs Licensc  Manual. Edition 2, 11,
12. \VICU’I‘. 18 Mohawk Dr., Unionville, Conn. 06085.

RTTY sgear for sale. List jssued monthly, 88 or 44 Mhy toroids,
rwe for_$1.50 postpaid. Elliott Buchanan & Assnc. Inc. Buck,
WGVP(.. 1067 Mandana Blvd., Oakland, Calif. 94610.

ANTED: Tu types, write or phone Bill Salerno,
WZONV. 243 Han'lsg}ﬁl A’v'/%nue. Garficld, N.J., Tel: GArficld
Area code Q0D-773-3320,

WE'RE Trying to complete our collection of Callbooks ut Head-
arters, onc have extra copies of Government Callbooks

“The Ham Trader,”

218 08 X-111 receiver, like new. $95.0 &AVQ antcnna,

Gary Schwartz, Box 523, Azusa, (,ahfomla 91702.

PROP Pitch motors; rchace your old rotors with the poD-
wlar WW I surplus (PPM): supply limited. Small—10.000:1,
larse. 7,000:1, $30.00 each. bob California. John Link,
1081 Aron St., ‘Cacoa, Fla, 3292

SUMMER Camp ham radio mstructor wanted, at top NH
boys’ camp. Counscllor and_instructor age 19+. Must have
General license or higher, We have complcte equipment for
training and opcration. Wri Camp Cody, 99 Park Ave-
nue, New York City 10016. Tel (203)~226~4389 _____

JOYSTICK Variable frequency antenna systems solve s ace

problems. Amﬂahlc immediately. SWL Guide, 218-S Gifiord,
Syracuse, N.Y. 13202,

TUBES new. sumlus (1) 4-250A. $20.00: (3) 4-125A, $15.00
ea. Used, good (2) 4CX-2508 510.00 ea. (2) 100TH, $5.00 ca.
W3HMR, Paul Mo ﬁ]t. 22 arbrook Blvd Upper  Darby,
Penna, 19082, CL-94692
SELL: FW 6N2 Johnson with HP-23 Heath A.C. supply.
$110.00. Brand new 16 element 432 Mc. collinears made

lin by
J-Beam, with phasing harn WB4HIP, 123 oodcroft Road,
Rlchmond,l Va. ¥ 12% ess- 8 Wooder

WRL’s Used G a has trial-guarantee-terms. Thor 6AC/PS.

qu ies

1922 9&5 and Radio  Amateur (allbooks 1928-19347 ARRL,  $1909% G763 Rangcfﬁ}}”%w;‘945"5HX_3°A§}Q‘;9,~5. T
225 Main St., Newington, Conn. 061 $189.95: $X.9: $89.95: sx.’l 3, $199,05. 7551, $299.95: HQ-
WANTED: Modcl #28 Telotype cqummem. R-388, R-190A.  170AC, $239.95: 2B, $179.95: {V-270. $139.95. Hundrcds more.
Cash or tradc for new amateur cquipment. Alltronics-Howard Prec “Rlue Book" list. WRL. Box 919, Council Bluffs, lowa
Co.. Box 19. Boston. Mass. 02101. S1501.

SELL; CQ, QOST, Handbooks, old radio magazincs, any quan-
nty. uy old radio gear and publications Erv Rasmusscn, 164
.owell, Redwood Clty. Calif. 94062. .
NOVICE Crystals: 40-15M. SI 33. 80M, "$1.83. Free list. Nat
Stinnette, Umatilla, Fla, 3278,

TOROIDS, 88 mh uncased,
WAGFKN. Box 34. Dixon, Calif

5/$2.50. Postpaid, Humphrey,

WANTED: Military_ and commerclal laboratory test equip~
ment, Electronicraft. Box 13. Binghamton, N.Y, 13902,

\AVI:. On all makes of new and used ham equipment. Write or
ob Grimes, 89 Aspen Road, Swampscott, Massachusetts,
hl7-598 2530 for thc_gear u want at the prices u want to pay.

MICHIGAN Hams! Amateur supplies, standard brands. Store
hours 0830 to 1730 Monday through Saturday. Roy J. Purchase,
‘WS8RP. Purchasc Radio Supply, 327 E Hoover St., Ann Arbor,
Michigan 48104. Tel. NOrmandy 8-8262,

S”]Yal ﬁltannc}_ ﬁlg]qliﬁjlfctal nsl%ul}tcd. %175/2?7* $s. 95hpaxr
SPEC: crs for or information,

roids, uncased, 5 for .50. Herman Zachry, WA6JGI. 3232
Selby Ave ., Los Angcles. Calif. 90034.

? ITTER. New intcgrated circuit automatic kever. Fully
seif:completing. Built-in AC supply and keying monitor. Iso-
lated relav_output. Completely asscmbled, ready for operation.
Prrce $34.95. Sce vour distributor or order direct. Free bro-
M Electronics, 6835 Sunnybrook, N.E.. Atlanta,

C C.
(‘.c_orxia 30328, B
OBES. Tranzcesters, Ncw. guarantced. 6CW4,
xllA. 3425. 46B. $4.00; 6146A, $2.55. Also tran:
Write needs. Free catalog, N

tors, POB 91-Z, Paramus, N.J

'<1 40;
istors.
otcérggw address. Vanbar I)lsmbu-

WANTED: Electronics Instructor. General ticket indispensa-
ble.. Theory and workshops. Science. Camp Lake Placid, N.
\h}’g}te Lother Eppstein, 440 West End Avenue (4B), New ‘York.

WANT: G]a.nmm Microtorque Dot,entmmcters Must be linear
taper. Thompson, 5 Palmer, Gorham. N.H. 03102

DRAKE T4-X. AC4 combination, ncw. 5350 00.. No_ trades.
~'.ry lﬁrrg Wilson, WOKVE, 215-3 De Long Drive, Marion,
owa

GENERAL Electric reszulated power supply: 1800 voits “at .5
amp. G-E model 516E739Ci1. Varian V/g power supply,
-},000 vo%tgsimoo Ma. Best offer. K3ZPN. Box b()O! Philadclphia,
enna.

AT-44 and power suppiy. $250.00; SX- 117 $225.00; HT-45 and
power supb‘;y, $275.00:, SX-115, $325.00: SR-42, and VFO,
$150.00: Gonsct Sidewinder, $150,00. All hkc new  condx.
WA4MVC, 10 Carjen Ave.. Asheville, N.C, 2

QE L: Microwave test cquipment,

to D™, \x,xcellcnt condmon. with _manual, $85.00, 1M-81/UP

Staudmg ave Indicator, $22.50. WB2PLY, Box ’07, Prince-
n Jct., New Jersey 08550.

REQUE CY Mcter BC-221Q, a.c. supply, $50.00; Knight
fmd an 3-30, fctory~wu'cd $15.00: Clegg  99° cr. $69.00;
BC-342 AC suppl}'. $35. All in excIrt condx. F.0.b, Hunts-
ville, Ala. l\‘lrchhuber. W4NLI. 2804 Broadview Dr., Hunts-

ville, Ala.
IT. Cheycnne, AC/Mobile power suppiles, mik

TS-147A (easx[y mndlfled

A liont oty e i Mpbile nower suppiles, koS
cellen Con ition, make otfer. (o} cr e- H -
W2QPP, 33 Falton Dr., Hauppauge. Ng 11787, 3.

ESTATE Of W4LLU (‘nlltns xmttr 32V—2. $“0 00: _Collins
recclvcr, 75A2, $175.00. W. P. Necal, K4MKC, 5223 Pineland
Ct.. Richmond, Va. -3“34
URGENTLY Necded: Waated; Used KW Johnson Matchbox.
or James Millen lransmatch will take any brand, howcever,
Pse quote price and condx. T'nx. Mike Desforges, WA2HG
49 Lake Ave.. Mclrose, Maﬁs 02176. (6!7) 665-7500.
60 Watt 6-meter B&W xmtr, VFO, power suppiy, d-cl.
Intl. Crystal convener to 40 metcrs.pnass bagp yﬁ]?c-?. conatf%l
panel. All for $60.00. Apachc xmtr. excellent. B pass
filter; standijng-wave mcter, Ml inr $100. K3GKU, 48 54-54
Ave.. Douglaston. L.I.. N.Y.
SELL QSTs. CQs. Send SASE for Ust Larry ‘\IxckcL K3VKC,
4220_Chestnut _St.. Philadelphia, Penna. l‘)l

FOR ﬁa]e Viking Invader 2000_in mint condi gon. with man-

ual hip US factory cartons. Will include 2! TR switch
or $500 Dr. George Mcyer. WASEUA, 929 Jackson, Osh-
osh. Wxscon:m 54901,

$B-400, RTTY modified tune position, $300,00; HRI10, excel-

lent, manual, calibrator, $50.00; HG-10. excellent, manuval,

$25.00. WA4IMF. 310_Andover Dnvc. Lexington, Ky, 405 02,

OVERSEAS Bound: SX- 125.00;  HO-145AC/

$200.00; " Globe Scout 8 RiArissal H0:  stbe: h%ws-'f(kgﬁ

$5.00. Ameco CB2/p.s., $25.00: PCL. $15. All in FB condx.

Steven Weinstein. 865 Waiton Ave.. Bronx, N Y. 10451,

SELL i{allicrafters T-O kever with Autronic key. $65.

tters corm;a‘l;eamvﬂSr2 ({00 Wollens]ak/t1M TS:)' cx‘Monooghor\!Yc%'
e-recor: wi 0 ncw recls tape.

I%‘; Rc;:ck Creek Lane, Sgarsdale. _83_ — arvin Fei,

SELL: HQI110A-VHF. in mint condx Was t

and never uscd: $265.00. Steve Cruse, 318“'1?:'.1 (a‘eog;:‘.mrst’is.t

York. Penna. 17402

WANTED: Marine Radlotclephone. Heath MW WI13A or snml-
lar for 12-volt DC_sunoly. State features, condition and price.
(‘har%es E. Rider, WB2ZNT, 62 River Road, Rhincbeck, N.Y.

NATIONAL NC-303. 6 meter convcrter. \(.U 27 cahbrator,
mint condition, $275.00. Utica 650 six-meter transcciver. VFO,
mike, $130.0. Richard Ravich,
head. Mass. 01945,

COAXIAL Reiays, .12 VDC coil, 50 ohm cables, no connee-
tors 0-500 MHZ, 150 watts, new commercial szuarantcede’Iwc

(LFARWA’I‘ER Florida 733516, Save on new Galaxy MK-2
with AC-400. Ri¢ h et w UHO, 1300
$260.00:

$8 DC-3. $123.00: R4B,
T4-XB.$$3 60.00: MX4 $17 50 RV4, $83.00: L-4B, $580, 00.
W-4, $43.00: factory-sealcd hoxes. fully guaranteced.
Palni%ré 8{]\ét7LGR. Box 10021, Greensboro, N.C. 27404, Tel‘

WANTED: Mil itary. ‘Commercial, Surplus, Airborne, Ground,
Transmitters, Receivers, Testsets, Accessories. Specially Col-
lins, We pay, cash_and freight. Ritco Electronics, Box 156-
Q 45. Annandale, Virginia 2203. Phone_703-569-5480 collect.
KWS-1, S.N.1491 and SC-101, cach mint, $990 for both. Prefer
t(;g(tn(o ship. W6WZD, 98 Fairview Ave.. Atherton. Calif.
SFIL: DX-60, $5§7 00. Heath 10-12
VM w/probes $10
429Bs, $7.00 cach
South Dakota 57 078.

HQ-100 Hammarlund_ recciver, In excint condx. $75.00. R.
Will, 1900 Chicago, Minneapolis, Minn. 55407.
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Fico 221
.00,

scope, $50 g
10 Three
, #30, Yankton.

Vibroplex Original busz.
Martln Huyett, S&T, Rt.

10 Coolidge Road, Marble: ?ﬂftmﬂsySA KB8ZES, Sid Emmons, 660 Willowcrest, (.-al.ion,
10

WILL swap a “Precision’ Modecl E-400 swecp-marker genera-

Milton St. tor ori nlally costmn $189.00. for ham receiver or xmttr. Wil-

m‘ aylor, WAIHXW, 27 Shore Drive, Waterford, Conn.

ELL: Johnson Navigator, 40 watt cw Good condxtlon for
Novk:e $60.00. Bob Novas, WB2YSR, 38 'l oretta Court Eg-
glewood Chf[s, N.J. 07632. Tel: (201)-568-9056.

HEATHL HO0 mepfor, scpe, S0 Sozon, Mo 200 R
'y i uare an i si . B

T-R  switch, $10.00; Nanonael HRC? ena gen
condenser, $20; One pair PL SD22s (slixhtly used)
nasr 4CX25 Rs (s] ighﬂy uscd). $10.00: O

nd 3-gang
25.00; onc
ne pair 4X150As rnew).

00; Heath multiplier, % 00: Heath Tunncl T,
1398 Al manuatsm P RH g aiio W (KA, Hillcrest Ross,
N'ew Canaan._Conn. _04840.

TRADE Deal, felias? Have Norge refrigerator 11 cubic fect.
Must dispose of; going into smaller home, Frank Rodig, WA2-
GKA, 243 Senator, Brooklyn. N.Y. 11220. Tel: 748-7473.
ATH HR-10. factory-chcckeo. perfect condx. $55.00. \WR2-
Mxt ll'u&:kman, East [6th St., Brooklyn, N.Y.




FOR Sale: Swan 350, 117XC, MARS oseillator, USB/LSB
selector ‘400' W Y ed 003 351D-2, $50:
Rel 53! g S 0 S WG T 758, Skt
-1 -4, S -2, .0V, -1, 7. Y T,
SS Cliff- Dweller. 75-40, ncw. $75.00. James Craig, 29
Shcrburnc Ave., Portsmouth, N.H. 03801.
FOR Sale: Complecte _station. HT-SZA. SX-101A, SB-200 lin-
ear, w/all manuals, D-104 mike and all-band vertical. Exccl-
}ent gondlltlxon-—gxu dcéive‘{ ;yxthé%olooq ?x;cs,uotaegl\;stlset sjhlplped
st check for akes al act J.
t{lglngs.t Ifgveﬁr. ll§9t E. La Verne Ave., Pomona, Calif, 91767
FOR Sale: Ejco 753 (with sulid state VFO) $195. 20. ElCO 751
AC supply, $69.00; Eico 717 Electromc Keyer, 0. Indi-
vidually, buy all thrce for $275.00. Originally cost $469 Will
id. All new, factory wired, Not built from kits. Fac—
tor; guaranlc ed. W20MM, 85-14 66th Rd. Forest Hills, L.
N. . 11374, Tel: 212-897-5259,
settle_an estate: Sell Collins 75A4. ser. No. 3175, 3.1 2.1
fmexs. $450,00: SX-101 MK3A, $15 Collms KWM2, Wa-
ters Q-multipliers Collins AC "supp! l 312B4 console, Collins
DC supply, mount and cables, sxooo, Collms 310B_with turret
and supply, $75.00; S 71 5 and, $100; SP44 Panadaptor,
511' J:datchbox. S;IS ofo. A n A-1_shape. BWllluy?:ststg?: s)g:rl)
collect on _receipt of c ec cn .
Dogwood. Valley Stream, L.I., N.Y. 11580, Tel: 516-VA5-4380.
WANTED: Manual_for Harvey-Wells TBS-501). Will photo-
copy KBAAB, Bob Evans, 4994 St. Rte S, Ravenna. Ohno 44266.
OR Sale: Heathkit Apache xmttr. $85.00; und HOQ-
IlO rcvr, $90: Johnson Matchbox (250 wan). SJS 00, 1nstructo~
graph Code, $20.00. All in excellent condition. Also write for
info or coax, relays, odds and ends. ham mags and books, etc.
Mike Bailey, 515 Harvard St.. Grand Forks, N.D. 58201.
1000 P1V @ 1.5 amp. epoxv dlodcs, mcludes by-pass capacitors
-and resistors. 10 for $3. 7SSDP J.S.A. Fully guaranteed. East
(\: oga(st ’Eegtromcs. 123rd ~ St. Boniface Road, Cheektowago.

RANGER 1, factory-wired, PTT, in sud condx: $100. \WRB2-
RJ(.-. tel: 516-CA1-5711.

Vibroplex Bug. $15: trade ncw_ Heath Twoer for Sixer,
o‘xé[&lfu scllm nex$45 00 including Cush Craft halo and mast:
Tom, WB4FOT, 1923 Oxford Cir., Lexington, Kentucky 40504
TWO Meter t civer, =Hallicrafters SR-42A and HA-26
VF(? in ee‘itl’cell‘:eaxftsccondmon, with manuals, 5135 00, Ralph
Amdursky, W2DFS. 45 Barry Rd., Rochester, N.Y. 14617
Phone 716-266-3312,

WANTED: TM30C Telrex antenna complete with Hardware
in operating condx, C. H. Buchanan, E 16 Ehzabeth
Ave.. RR 5, Jonesboro. Tennessee 37659 Tel: ' 477-71

URGENTLY necd a workine WD-11_tube. Ha

tube, Have nmmxsed as
a gift to old friend. Contacl WG6IBG, 780 Grand Avenue, Pasa-
dena, Calif. 91103, Phone MUrray 2-2915.
ESTATE_ Liquidation. QSAE brings_ list %’amy equipment.
Paradd Engincering. 284 Route 10. Dover, 7801,
VALJTANT Il Factory-wircd. In mint condmon' $150.00. Wiley.
1706 Weldon, Ann_Arbor, Michigan 4810

NATIONAL NCX-3, NCX-A. A c. ;unnlv, ike new:_$250.00.
Shipping paid. Euzcne Gossctt, K4EUH. 762 Maple St., Spar-
tanburg, S.C. 302,

VIKING 500, in exclnt condx. sparc 4-250. manuals. Will ship
¢.0.d. guaranteed no bugs: $195.00. NOBO . like new condx.
Just aligned. Ship c.o.d. New tubcs, ma.nua. $195,_00. Ham-M
rotor, used one_year, completc Ship_c.o.d. $50.00. New Eimac
4-400. $20.00. Never used. L. D. McCreary. 19 College, Frank-
lin, Ky. 42134,

WRITE. Phone. or visit us for the best deal on new or re-
conditioned Collins, Drake. Swan. Natjonal, Galaxy, Gonset.
Hallicrafters, Hammarlund, Hy-(;ain. Mosley, Waters, SBE.
Henry Linear. BTl Linear, towers., rotators, other cauipment.
We meet any advertised cash price on most cauipment. Wc
try to_xive vou the best scrvlce, best price, best terms. best
trade-in. Write for price lists. Your inquirics are invited. Henry
Radio, Butler, Missouri 64730.
SELL: HQ-110A, in excint cnndx 24-hr. clock, $200: HO-100
wnh ‘clock and speaker. $125 0. In vy gud condx. Must sell
4Paul Renault, WAIDIK/( N8FJ, Box 53. c/o FPO. N.Y.

HALLICRAFTERS HT-37. HT-41. both mmt cond
$395.00. Hammarlund HO-180AC, like new, $300 0. Wantcd
4-1000A linear, with power supoly. Rudolph Hopkins. Bethel
Springs. Tenn, 38315.

WANTED: Johnson 275 watt Matchbox. Write to Charles I.
Kronke. W2AXZ, 565 Prospect Ave.. Little Silver. N.J. 07739.

WANTED: R-388 or R-390 receiver. Have Gopset Communi-
cator IV 2 mtr., one owner. in very good condition. To trade.
pgés 2r:ash “Ed Yska, KOLUQ. Rte. 5. Box 415, Antioch. Illinois

WANTED: In exccllcnt condition. Cionset (3-76 iransceiver
with. 12 VDC supply, also 455 Kc. Panoramic Adaptor and
i racoer ToAT, FSAz ar TSAL RIS nage WAOS-
{IDF. 654 North Pine Ave.. Chicago. illinois 60644,

TRADE complete KW for cash, SB-101 or hkc Converted
R("A SSB-1 transce ver with manuals, linear is 4- 400As with
gpares. All bay commercial congole. KINXC/9,

8 sz%%. 461B Nxcholson Road, Fort Sheridan, mlnms 60037.
(‘ARDWELL PL-8013. Variable capacitors, S0 to_ 1500PF.
0.030” spacing, Ideal for that linear. Rrand_new. $27.50 post-
pajd. Supply i llmntcd Slep Electronics Co.. Drawer 1780.
Ellenton, Florida 335

FOR_Sale: Drake TRS C3 ns. speaker, linear svstems.
HO-DC supply; Shure -T mike, al] for $375.00. Dow-Kev
117V relay, .00. Two corncr ceiling enclosures, for 12"
sneakers, both $18.00. D-104 mike. Needs work on it. $10.00.
5&. Cushing, WB6CQG, 5224 Bobbie Ave., San Josc. Calif.
SH. ACK Cleanuv! HT-37, $185.00: Heath MR-1 with a.c. sup-
ply. $60. 00. SX-99 with R-46. $60.00; Scot 6R80A. sm 00: John-

n SWR Mtr/Bridge, $15.00; Lafayctte HA-90 VFO, $15.0

Lafayette ““Precon’ presel.-conv. ﬂ(‘ﬁs xtals), $20 ry, no
slbri%' Details write to K4JBJ, 403 E. College, Gnmn. Georgia

O‘
)

A Must for every ham shack: a 9%2” x 10¥%” conversion chart

for making your clock a 24-hour clock. reading time at_ a
lance. .75 P.O. J. F. Slemxctkoskx, 3039 E. Thompson St.,
hiladelphia, Penna, 19134,

SELL: Collins 75S-3B, 325 -3,. S16F2, 30L1, all in mint condi-
tion. Will not split up, sry. First $l425 takes all WlPBJ. 6289
Glass Factory Road, Marcy N.Y. Tel: 315-735-9149.
BUY my NCX-3 and NCX-A (in original condition and_car-
tons) and receive a U(vSl)-lo4 mlcronhone. headphones, SWR
meter, bug, and all manuals free 1 will p% the shxpvmg Abso-
lutely in mint condition. $225,00. WB2 . Christopher
()hIY). 2242 East 13 Street, Brooklyn. N.Y. 1122

ANTED: Parabolic dish for radio astronomy and 1215 moon-
bgunce Bill, WA9PWR, 509 Fifteenth Ave., Green Bay, Wis,

QUITTING Radlo’ SX 117, HA-10 Tuner, headphones, per-

fect, $250.00. Knight T-150 wnth key,  $75.00; Ameco -6,

$10.00: PS-1 supply, new. $10.00. Hy-Gain_6-meter halo, $8.00.

Brader, Kte 2, BOxX 196, Sllsbce, Texas 77656.

WANTED Spare pair_of 4400 tubes ior my Thunderboit.
K8UZX, Washington, W.

k()R Sale: Like new, make oft‘er' RCA-WR36A dot-bar sen-
erator. WR61B color-bar. Hca it CTI condenser checker, TV

he rcnﬁm meter, ep genecrator, Kay Megaligner (l‘V
Marken) nter, 252 Jefferﬁon Heights, Catsknll. N.Y. 12414

OR_ Sale: Make offer in your Ist letter: Johnson T-R swnch
250-39: DB20 Preselector, BC-348R. .4 hour clock, Precision
sig. gen. E-200. Syl CRT SBPl Century tube-tester SS-1,
Hallicrafters SX-42, K xzh tr 50W. Heath Kits, Audio gen.
HG-8, RF gen. SG:8, capac. tester CT-1, linearity pattern gen.
LP-1. Eico ’scope 460. scope 425, Modulator 730, battery elim-
inator 1050, sig. gen. 377, tube-tester 625. W2UGM, 66 C
bus Ave., Closter, New Jersey, 07624. Call 201-768-188

COIL.LINS 30L-1. one year ear old, immaculate with four new spare
aters hi-power tubes 375. 00 Want: Heath monitor 'scope,
Shure 444 and Collins MM]1 a MM2 rmkm, S51S-1 or gud gen.
cov. rcvr and electronic bug. % htan, WIWNY, One Dew Lanc,
Daricn, Conn. 06820. 3-655-99! 7
SX-117, $250.00: HX~IO. $250 00; HE,-SO. $40.00; T-60. $35.00;
Gotham Triband 2-element quad 100 ft. RG/8U, $25.00: Van-
guard 401 6M convcrter. $15.00: BC 458 new. $i : Hy-
Gain V-IS vertical .0 ft. R/G8-U, $10; Hi-Par 5-el. 6M beam,
75t /G U, $15.00. WASMZD, )15 E. Ave. L, Silsbece,

Texas 7765
HALLICRAFI‘ERS SX-117, WWV and complete 10 mtr, xtajs,
like new, $175.00. First come, Kogeruv. 324

first served. Alan
Crestwood Drive, Rosene. mmozs 60!72 Tel: 312-894-13

(2) EICO_sween Marker generators, $368.00; Knight I-lyback
c hecker, Paco in-circuit cap checker. Soundex Auto Radio
(1964 Rambler). Swap for SWL equipment or sell. Dereck H.
Rout, 1347 East St. North., Glendale Hts.. lllinois 60137,
BECKMAN Co unters Transistor 6147 S0 Mc. (will cover 6M.)
$1000; No. 7370 tu 10.5 Mc, $600. No shipping, sry. Swap
or. Swan 500. Gal axy V. Linear. WA6TFP.
SAL EICO 720, Heathkit HR-10 with xtal calibrator. Heath-
kit HG-]O VFO. Complete with manuals: $125.00. WAIEUG,
295 Union St., Manchester, N.H. 03103.

DRAKE 2B wnh speaker, in excellent condition. $175.00:
Scneca VHF-1 (has been used only on 6 meters), $70.00; Tape-
ton XCS0 (6 meter converter, 14-18 with pov.er
supply. Needs xtal, $30.00. All with manuals. Buy all $245.00
Ken Mathis, 9863 Monte Vista, Montclair, C. aht‘nrma 91763.
MUST Sell: Drake TR-~4 transceiver, AC-4 AC supply, new in
carton. Best offer within ten days after ad appears; over $500
takes it. Stan Buckwalter, KZAPL, 139-18 Pershing Crescent,
Briarwood. N.Y. 11435,

HALLICRAFTERS HT-32A, b‘{-IOIA HA-1 T-O keyer, with
Vibroplex, like new, $650.0 WICRP, Herbert C. Stamats,
211 |2 Bmokvxew Drive. Warsaw. Indiana 46580,

L.ETE priced to_sell: 7SS-3C. 312B-4, 32S-3,
516F2, late Henry 2K k.llowat Matchbox with indicator, com-
plete 70 foot tower, with Ham-M rotator, Mosley TA-36 all
gear in like-ncw condition. For details write or phone Mel Mars-
ley, 2242 Stevens Avcnue, Kalamazoo, Mich. 49001. Phone:
3428838. Area codc 616
SELL: HWI2A. HQ-HOC. AF-67. HB power. RME DB-23
?rgg?leet%r”l{eaaonable WA4FCA, 1703 Jones Drive, Albany,
seorgia

WANTED: Commercial and Military ‘fest Equipment, Wave-
guide and Coaxial Components by Hewlett-Packard, Tektronix,
General Radio, Measurements, and others. Tucker Electronics
Company. Box 1050, Garland, Texas 75040.

KNIGHT R-100 receiver, accessory speaker. in excellent cnn-
dxtlon r$;l!;0g éo{m Taylor, WA41DLQ. 3613 Floral Dr., Nash

€

SX-ﬁZ $119. 00 2-meter Lunchbox. $29.00; DC pwr. fo -
ox. $7 00; 6 & 2 Converter, $29. 0 Y Heath AA-50 stc{ecl; ual#\‘h
$39.00: Precision siz. gen. 90 120 Mc.. $19.00: Collins
Haeatlfler f‘r)rlzi 'sAr sch 3 slzvgo. Johnson"TR swnﬁl&. $12 0[{(.
eath condenser checker, ; sig acer,
Camp. KBIFT: RFD Rox 40, Pevion, Coloqads 80811, o

HAMMARLUND HXI-1_lincar 1500 watts P.E.P. with 2
tubes, $£195.00; Collins 75S-1 rece lve‘}‘gi munaculatg, SZSOH(%‘:

2y

homebrew 4-1000A linear, ?il‘)ﬁ'(] ake 2B .
$165.00, Fov Coble, I\'VA4[ XX, 251 Collier Aver.n Nashv?ﬂg
Tenn. 37211.

EXCEPTIONAL Swan 350, immaculate, including AC. suppi
and Astanc 335 H microphone. $385.00. J. E. Taylor,
I N. Marjorie, Osceola, Arkansas 72370. i or Kska CY
LLI(_RAFI‘ERS SX-140, Eico 720, Heath - .
§130.00- W20V Y. ico 7 ath HG-10 VFO
GOVERNMENT Amateur Callbook t‘or 1924 wanted. K2NP,
926 Woodzgate Ave., Elberon. N.J. 077 € P
KWM-2, 516-F2 AC power squlv. Jones Micro-Match and
VSWR meter; D-104 mike and 505C

drand didon. Tersy *Morrse WIVE 303" Soecttioien
ran new con n, erry. Oms J
5ad. Westfield, Mass. 01085. uthwic

ROUNDED Grid flament choke, $4.00: plate
hoke, 800 Ma., ) 1ll|am Deane. 4831 Sovex?ehm

oad, San Diego, Cahf pg
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COMPLETE Moblle station: Swan 350, linear systems 500-12
p/s. Lancer 1000 an with coils 80-10 meters. Exccllent condx.
roximately 3 hours operatlnz time, $520.00. Fred Fontana.
EYH, _Van Etten, N.Y. 14889.
HQ-170: Perfect physical and electrical condition. Guaranteed
90 da, s. $165.00. Professional look.mz‘ solid homebrew KW
amplifi two 813s, four 51 on meters, extra heavy p/s,
5200 in parts alone. $150.00, Write K2IRO/1. Singleton, 318
Pear] Strect, Burlington, Vt. 054
FOR Sale Swan 350 transceiver, 3300. 14-1|7xc power suppiy
or 115V and 12VDC w/cablcs, $75.00, in original cartons.
Used less than 20 bours. Lt Col T. Jones, 86 Wing Road. c¢/o
APO New York 09845,
M:LL' Hammarlund station: perfect condition. HX-50 frans-
mitter, HXL-1 linear, HQ-180A receiver, with matching spcaker
(11 x 12 x 97 complcte with cables and manuals. ill ship in
«mxmal cartons. Also Electro-Voice Model 664 mike; Waters
load. wattmetcr Model 334: Heath monitorscope, Model HO-
1 est offer, KWFYM, Schloesser, 1914 Warner Court, To-
ocka, Kansas 66604, .~ o T

SELL: NC-188 receiver, vy sudzfsondx. $59.00. WAQKNP, 902

[Sth _St. S., Benson. Minn.

LA FAYE’I"I‘E HE-74 VFO, latest model, like new condx.,
$30.00. A. Wilson, Box 392. East Brewstcr, Mass. 026

WALT’S Best Brass. Nylon, Stainless Stecl threaded, washer
hardware. Extra-long fastencrs our specialty! Stamp for_lists.
Bargains! WS8BLR, Walt, 29716 Briarbank, Southficld, Mich-
igan.

FOR Sale: 40 foot crank-up towcr, $50.00;

Hy-Gain TH-3

‘Triband Beam, $50.00. Gutman, 531 Edmands Rd., Fram-
ingham, Mass. 01701, P
DISCOUNT Prices: Time payments, bl savmgs on _new
cquipment in factory sealed cartons with warranty: Swal
SW-500C, $445.00; SW-350C, $365.00; SW-250. $286.00; Na-
tional NC-200, $315; NCL-2000, $595.00; Galaxy V.,
ll. $365.00; Drake R-4B, $375.00; T-4XB, 85, L-4B, $595;
Ham-M rotator and indicator, $99.95. All cquipment pew,

full warranty, factory-sealed cartons.
purchase., No finance charge if paid within 60 days.
for dlscount prices on I—Lv Gain, Mosley, Tri-Ex, Hammar-
lund, New- ‘ronics, SBE. Immecdiate dclivery. Rccondmoncd
$189.00; N(.X-S. $199.00; 32V-2, $99.00; -1.

Bryan Edw ards Electronics, 1316 9th
S Lubbock. Texas 79401. Phone: 806-762-8759.

COMPLETE Station: 325-3 w/p.s. 75S3B, 312B4, Henry 2- K,
Johnson Matchbox, Astatic T-D_mike with p-t-p and (.o ax
Keyer, 4-el. Fiberglas quad, TR-44 rotor, $1700 f.0.b. W9-

NMK, 1416 W, St., Mishawaka, Ind. 46544.

S$X-100. gud s_hagc. $110.00 or will swap on Heath single-

SELL: Johnson 250-watt tMatchbox. asking $40.00; VHEF-126
C

bander. WASERC, 154 Ronald Blvd., Lafayette, Louisiana convcrtcr, 6,2, 1 4 meters, . output. Asking $100.
70501. C. omis, 4328 State Road. Saginaw, Mlchlxan 48603
COLLEGE: Collins 75A-l. $160.00;  Hallicrafters . HT-37, HORNET TBSO0B Tribander beam, brand new, $60.00. Ex-
$225.00. Almost new. lohn 1-R switch, $15.00. WB6NC]J. press_collect. WB6MCK, Rte. 2, Box 1941, bscondndo, (.ale
5882 Midwick, Fresno, Callt 9372 92025,

GOING SSB: DX-60. matching HC HG—lO VFO, S-118 recvr., en-
closed speaker, antenna relay, cables, crystal, lot: $150.00.
WAISXE. 208 S. 8th St., GGoshen, Indiana 46526,

SELL: HW-32A and HP-23, mint condition. Engincer-
constructed. $125.00 tob K7YBF/W8MQU. 1325 Avenida
Regulo, Tucson. Arizona 8

hl:l L: Collins CF-2 carrying case, $35.00; MP-1 supply, $80.00, WANTED: HT-44, 3”S-l. and 75S-3. Must be mint condx,
351D-2_mount, $50.00. All in xud condx Fred Rouse, W2PRX, reasonably priced, with manuals WAG6JWK/4, 2304 N. Flor-
316 College Ave.. ithaca, N.Y. 148 ida St., Arlington, Virginia 22207.

HEATH Apache. $120.00; SB-10, $70 00;, SB-610 momtorscone. SX-115 $325.00; HT-32, $275.00; 75A4, scr. No. 3066, 3 kc
brand new, $65.00. All in excellent condition. WA3HPF, Jeff | ; " an T d $X-146.
Wasner. 3302 West I'ake Road. Eric. Benna. 16505, Je and 500 cycle ftltcrs and” vernier | dial, ~ $450.00; $X-146,

SX-71, $X-99,

SELLING Surplus: (2)DX-40s, (2) 755A VFOs:
. Make offers. WAONIS, Wayne

NX-100, SB-10 (2) xtal col
Groff, Lake Park, lowa 51347,

SELL Or_ trade Valiant for receiver of cqual value. WAQ-
l-(‘V/Q). Box 434, Rushville, Ncbrasko 69360.

SR-160 with DC supvly. cables and brackets, Used very littie.
$250.00; TA33SR, $65.0 wo_Cush Craft big whecl 2 meter
ant, Both: $10.00. WlCl"B. Star Rte., Bristol, N.H.

CLEANING House: Reasonab !? offers accepted New transmi"
ting tubes, Raythco RK-803, RK-28A, RK-R13
RK-48A, RCA-810: SB 28. 3B 24 Mn‘cellaneous meters includ
ing Dreciswn type Weston 0-150 AC Voltmeter, Modcl 496
Laboratory Model 1 0-150, 0-1500 DC milliamter. High voltage
filter condensers, low resistance plate transformer and chokes.
Send card offer for above and other necded jtems. W2CU:
D.B. Whittemore, 36 Masterton Rd. Bronxville, N.Y. 1070%.
COLLINS 75A-4 with .5/2.1/3 mters and Panadamer. $450 00:
75A3 with .8/3 filters $250: Valiant f/w $ A-1 and siam-
ese paddle, $50.00. Dumont scop ss . W linear with
spare 8135. manual, etc, $12. K;ara nteed. F.o.b. Cin-
i College forces saic. Ma colm ontgomery, 3414 Tel-
ford Street, Apt. 1. Cincinnati, Ohio_45220, Tel: 513:281-1046.
(.X 3, excellent condition, HP-13. mobile P.S. Home-made
fixed P.S. New-Tronics 20 and 40 M. bumper mount. All
330.00, Irwin Wallm W3HDD. 40 Stoner Ave.,

cabl S,
Creat’ Neck, N.Y. 11021, Telt 1604083193,
MY Drake 2B for sale: $160. Lampkin 105-B freq. meter,

$210.00. A. L. Albright, 1524 Dean St., Sulphur, La, 70663,

HAMMARLUND SPC-10 wanted. W2ADD.
CLEANING Out: Drake DC-3, $85.00; Two’er, %28 Vibro-
plcx Original, $9.00. All are, in qud condx. K&HIM, Spicer,
334 N. Miami St., Trenton, Ohio 450 —
HEATHKIT Novice transcelver HW16 perfect, $90. 75A4
Ser. 3481, exclnt, $360.00, R-388 (S113) less cabinct, $225,00.
Eldico SSBIOOF, $2. 000 cller 519 Lovans &0 Morrsville,
Pcnna. 19067. Phone 295-2564.

HAVE Following, mint condx: Hallicrafters SX-73 with 2.1
Kc $975. C

Collins ﬂltcr. originallv cost 00: CV-89A: I9ASR
tclctype complete (1964 model&. P&H 2-150: new Heath 10-103
many other items. ant: ly S’Line. WM SB-10
or what have you? Edward Lowell. WA4CRS, Box 215, Plains,
Georgia 31780. Phone (912)-824-6795

HALLIC! TERS 'R 150. ”AC supplies, DC supply. 2
mobile mounts. Will accept first reasonable offer. WAQGEEG
1036 SO Gilpin, Denver, Colorado 80209.

E TR-3, AC and DC_supply, socaker, like-new_condx.
$57S takes all" mecr ta sell within 50 miles radius Chicago,

or vou pic WOYWX, Karl E. Luckhart, 123 Roy St..
Ncw Lenox, Ill 60451 Tel: AC 815-485-6368.
FOR Sale- HW-12A, with calibration oscillator

complete, )
and AC wer  supply: $125.00. Chester F.
ARS. 59 (;ameld Ave., Hamden, Conn. 06517,
SELL: Collins_ 75A4 serial No. 3079. vernier dial 3.] k¢
with Hallicraftcrs R4S spkr $300.00; Drake TR-3
serial No. 597 with 3 power supnly, and_ spkr, $325
All equipment is in exclnt condx. Loyal King, GOX,
te. 2, Box 151, Adamsville, Alabama 35005. Tel: 788-
0144- B'ham. " " "
BARGAINS for qulck sale! GSB-100 excnter. $125 00; Drake
2-B and 2AQ, *150 00: both togcther, $250.00. Also Heath
HW-IZ for, $75.00. Can’t_ ship the exclter. }' but  will
deliver wnhm 100 mileg. Other units Dostpasbdsl S. Nlcker-
|on,

Bass, KI100L.

$150.00; onc owner. in_exclnt condx.

WI9PKW, 818 Sola;
Lane, Glenvicw, lllmots 60025. oar

FOR Salc NCXS5-1, calibrator, NCS-A, matching platform
w/swi mcter, clock, $475.00: Turncr 250 mike, $15.00;
14AVQ RMQ. 100 ft. RGS5/8-U, $30.00; Loren Lafferty,

WA60I1P, 5624 Broadway, Sacramento, Calif. 95820.
DX-60A xmtr,

SELLING Complcte station: uullege—bound' "
car, keycr,

HG-10 VFO, HA-350 rcvr, 1 crys-
tals, accessories. Exclnt mndx' Asking _$190.00." Write for
366 Marie Ct., East

details. Charles Shcctgz. WA2AKC,
FOR Salc: Halhcraftcri SX-101A, Mark II rcyr. Guaranteced

Meadow, L.1.. N.Y
in_unuscd condx. Highest bid received by April 15, 1968
will be accepted in case dup. bid, fi

rst onc ;:ets it. Heathkit

Scnecca, in gud condx,_also up for bid. Contact Charles
Ormsby. 6 Driftwood Lane, Weston, Massaé)huscm l)2al93‘
HEATHKITS HR-10, $50. g{J DX-60, with Novice xtals,

$65.00. Will scll ‘unit: 10.00. Apache, $110.00.
Mnchcll 14 Grgce R\vc Plattsburgh, NYac c9 Stanics
CRYSTALS Airmailed: SSB, Nets, MARS Marine, | ctc.,
Novice .05% crystals_ $1.50. Custom finished ctch gt%bll??gd
:01% any kilocycle or fraction 3500 to 8600 Kc.
(Five or more this range $1.75 each), (nets. ten or
ore samc rreguency $1.45). 1700 to 3499 and 8601 to
13,500 fund Otv‘l‘nogcs S oRde” algovc £ %00 s
o ndamentals  $2 a (
Rdd “55¢ cach for HOC-671 methl ires aboy 0

miniatures above 2000.

Many ARRL blxcanon bmldcrs crystals, groups or singles.
Be specific. Write for order bulletin, Crystals since 1933,
Airmail 10¢/crystals, surfacc 6¢. C-W Crystals. Marshficld,
Missouri 65706.

TAPETONE 2 mtr. converter, $25.00. chry P.
PAOGAFN/WI1, Box 87, Topsticld, Mass. 01983.

NCX-5 Mk 11 and N(.X A. Approximately 50 hours. $545.00,
fole, i Rl SIASRAT IS, SFio” S0
ohn_Richardson, M, urora., Hudson, .

Tel: 216-653-5350. o 0. 44236,
thTEl NA] Hy-((;v’am lsgt'lé)mglh tower vcmcal.t 325 .00. PCom—

¢, less legs (in conc us yol

?’cenn %\/A:{/:IL plus you pay post from Philly,
CONTEST Winning NCX-5 Mk 11,
brator, absolutc _mint condx,
Will sell for $525.00. GSB-101

Ingwersen,

NCX-A, XCU-27 cali-
one year old. Paid $825.00.
linear, mmt cnndx 315

‘Take both for complete KW station; $650,00. TH-6-D; .
T?{ 44, etc. Write for_details. 1 maun'ms answere PlecaaTc
help pay for college. Tom Bergan, K9DVZ, 506 oodmont

Drive, South Bend. Indiana 46614, Tel: 219-291-4528

UPGRADE YOUR LICENSE! All ncw Posi- (,heck for ncw
Extra, Class, and Advanced Class Licenses. Multiple choice
questions, diagrams, explained answers, sheets, Samce

'C exams. Study and_test yourself. Around 300

oo u}ft l¢.;lass postage
e check or monc:
3564, Urbandale  Station,

9 ! P Ol'o aer mail.
rder to
£ 22,

Des_Moines, Iowa.

CLEGG 22°er, $180.00. WASHTS.

%I‘MO%EN' (,ollmslk“éan trg,rgscgwlg&e&? Igo. IE’I.OGB,pvgégl
-2 power supp y; Collins 75S- iver, Ser. No.

Rewarcﬁ Skip ackson, WB6WCZ, 6833 Armour Dr., Oak-

1IRWD. Box 1832 New Haven, Conn. 0 land, Calif. 9461
SELL: Like-new Globe double sidebander DSB-100; aiso SSB SELL: 200V in excellcnt condition, by onsmal owner. Man-
1 Kw _rig, pair of 813s with W2 exciter, best offer. ual and original shipping carton. arkable transm:ttor,
Tel: HA-7-4544. W2NBJ 113 Buttercup Lane, Huntington, All 1qulnes will be answered. Hays Snccd. WS5RY, 4049
L. ., N.Y‘ 11743, Rerkley Drive. Jackson, Mississippi 39211,

1937-1966. 3 for $1.00 Ppd. CQs. 1948-1966, 4 for HAMMARLUND HQ-180: Natjonal HRO-60 with i3 coils

z
?100 Ppd. Stamp for_list.
Drive, Malvern, Penna. 1 935
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John Tate, W3FYW, 9 Diane

d librator, Both perfect. Sell one 200 or best offe
%Jnlrmlc af’t‘elfer, 1605 Gilbert, Pcoria, ulmoisg o



ALL In excellent condition: Valiant, factorK‘wu'cd. $250.00;
INC-300. calbrator and speaker, $225.0 Ana-
lyzer, $55.00. Johnson 275-watt coupler; $45.00, Hcath AM-2

Reflectometer, $10.00. WSL ZL, 500 Cliffside Drive. Dallas,

Tcxas 75080. Tel: 214-231-389:

IMPRESSIVE _Executive style ham stanoncry Inexpensive,
ampum, Pcnona.

\|Vl;l5t$ K3GWD Press, Harry Veon, RR 2, W

FOR Sale: HRO-60, 80-6 meter coils, speaker, $249.00; CE-
20A, dcluxe 80-10 VEQ, $110.00; P&H 600A ' 6-meter tram-
verter, $15.00; Eimac AF-67, $39. 00 or you make offer. F.o.b
WA4TNU, George Reeves, Rte. 4, La Grange, Georgia 30240.
75A-4, serial No. 5640; 3 mechamcal rxlters. $475.00; Eico 460
scope, $75. 00. Sony 464-D tape recorder, $75.00; Viking invader
“000 $450 All one owner, with manuals. O. C. Lindsey,
V50BX, 1919 Ramada, Houston. I'cxas 77058,

HCO 753 SSB transcciver, HB power supply. 3180 00: Eico
460 ‘'scope, $80.00: HB transmitter, A dulator, VIO,
8 .00; 2 signal sens 2 rube-testcrs. multimeters,

RLC Bridge, othér misc, test equipment. Contents  of large
spare-parts collection offcred very cheaply, including tubes,
sockets, resistors, capacitors, controls, mcters, much more.
Will sell as lot or separatcl Write or call for details. Al
Goldstein, WA2ITQ, 245-30 (xrand Central Parkway, Bellerose,
New York 11426. Tel: 212-428-8

VIKING  Ranger, push- to;ta]_k. [Jﬁed less than 20 hours.
$190.00. NC-98 rcvr, built-in  side-tone generator, $60.00:
Gonset Supcr 12 conv., $15.00; Morrow SBRF 10-80 meter
converter, $10.00: Gonset Super Six. $10.00; surplus crystals,
1.00; Dow DK-60 coaxial relay, $6.00: Lafayette bug, $7.0

SWR  meter. $10.00;, Drake -1000 low-pass $5.00 ush-
to-talk mike_ base, $10 00. Lafaycttc HE-50 10-meter_ trans-
ceiver with VFO, $60. D. Connor. W1ZQP, 47 Bed-

ford Dr., No. Grafton. Mass ()1536 T\.l 839-6054.

FOR Sale; SB-100 modified with two crystal filters, HP-13
and -23 power supnllcs. B-600 sncakcr. $500.00. Ma-
rauder HX-10, 0. All are in condx WA2DLX,
R. S. Caverhill, Stanley Road. Cazcnovxa. N Y. 1303S.

GONSET G-66 mobile receiver, 6, 12, HS volts. 6 bands,
M, CW, B. Excecllent. $90. 00 G. L. Anderson. 301-A
Talge Hall, Coll¢gedale, Tunn. 37315

SSB_Transceiver, Transistor, tube dnvcr-final Sce Dec. 1967
QST. Set of printed circuit boards. .00. Boards for other
projécts. Send for list. Ivan Whitchouse, 16911 S.E. Foster
Rd., Portland, Orcgon 97236.

WANTED: 1932 Ford Majecstic Radio. Manufactured by Gib-
son and Gruno in Chicago, 1llinois. Consists of two metal
boxes 6 x 9 x & inches (one has a motor generator in it and
the othcr a_ scries of tubes) woodcn spcaker box and a
control _head with remote ntrol cables. J. R. Jackson,
21485 Sllchester (,u'clc. Northvnllc. Mlchlgan 48167.

HOWARD Radio: 75A-4, serial No. § $395.00; SW-140,
$119.00; R4A. $269.00: NC-300, $159. (;SB-100, $179.00;
B&W 5100B w/S1SBOB, $195.00; M40, $69.00; M160, $69.00:
Bonner 4 w/8 Servos, $240.00; Poly-calls, $29.00. Free lmt.
Box 1269, Abilcne, Texas 79604. Tel: a.c. '915-OR2-9501.
SELL' HRO, rack. spkr, ils 1T to 7. power_ supply. and

rcvr. Section. Good opcrating condx Bcs\ offer. K10Q0X,
420 Willard Ave . Newington, Conn. 061
FOR Sale: lrans:stor TV camcra (AT V .\T—lA) wnh separate
p/s and_extra 1° Vidicon. $95.00 f . ced, WAIB.
(OLLINS 75S3-B, 312B-4, 32S- 3‘ 16F 2. cables. manual S,
factory cartons, all like-new, sell for $1.,100 or vour hest offer.
l-ugene . Berenz, K97P1 4542 N. 105 St., Wauwatosa, Wis.

53225. Tel: 414-466-21%4.
7SAL, mint, $150. Pick-up deal oniy, sry. Lafayette Precon,
$,.5 00 WB2AXH, 94 Brittle Lane, Hicksville, L.I., New York

}\WS-I in, top shape, no altcrations. This is top-flight SSB-KW
but haven’t used it twice in 5 years and I am going to secll it
to hest cash otfcr in 30 days or less. Will ship. Also G-E 30 to
54 Mc. FM xmtr. 500 wam to PR 4:125: compicte in 6 ft. cabi-
net, with mcters $350.00. 3 Kw diescl power plant., 1200
rom for continuous duLv 230/115 VAC, W9DSV, Box 87,
Webster, Wis, 54893,

SELL: Pertect_ Novice station:
brew 30 watt Handbook xmtr. Coax switch. $175.00, Will cnn-
sider breaking up. Adam Kerner, Ex/ 2ZTL, 25 Crescent
Rd.. Great Neck, L.I.. N.Y. 11021, Tel: (516)-466-8927.

NATIONAL NC 270 receiver. Excellent condition. 80-6 mters,
c.w, SB w1th Halllcraf!cm R-47 communications
\peaker 51600 G. 1. WB2AEX, 3688 Jules Lane,
Wantagh, New York 11793 Tcl (516)-PEI-0722

ESI‘ATE Salc: K7AX. DeLuxe Hallicrafters demon station:

R-2000 s/ P-2000 power supply; HT-46 and 5$X-146 combo;
SR-4 A w/HA-26 VFO; HA-1 Keyer; R-51 spkr/clock: 14AVQ
and 18AVQ verticals; ‘TH6DX beam: Ham-M rotator. many
other accessories. All items new or uscd less than 6 months.
Manuals and ongmal shipping boxes. Sell as package or indi-
vidual items. Writc for complete list and prices. Bruce Duncan
Estate, 517 Dexter Avenue N., Seattle, Washington 9810

TOROIDS: 88 mhy, unused, center-tapped. 5'$| 50 postpald

Heath DX- 60A. new, $55.00; matching HG-10 VFO. new,

3 head Tce-Dee with sync. .50. .Inhnson 250-39 TR, $18.00:

.lahnson VaJxant. $125.00; CDR AR-22. $20. 00. Eico 495 cali-

brator. $7.00; Eico 753 transceiver wnh p.s., $160.00: National
NCX-3 transceiver, $165.00. Y page-printcr paper, $5.50/

case. Wanted: Clegg 22%ef, (onset

‘Twoer. Matchoox, NC-300, Ham-M

W2DLT, 302Z Passaic, Stu'lmg. N.J.

WANTED: Collins 51J-4. lel swap N\kon F_Photomic wnh
F:1.4, 58 mm lens, F:2.8, 35mm W/A lens. 10Smm F:2.5 len:
also N_lkon SP with 35mm w/a lens, 135mm F:3.5 tclephoto
lens, Camera cquipment in mint condition with little use.
W. J. Garrett, 1114 Ossington Avenue, Flint, Michigan 48507.
Phone 313-233-6449.

SAVE_On new/used National-SBE-Ameco; callbooks.
loupe Engineering, Box 1054, Laramie, Wyoming 82070,

FOR Sale: Jones SWR meter, B&W low-pass filter, Mark

heliwhip and base; Heath HO-10 ’scope, 08 ’scope sweep gen-

erator ai:dxo xﬁneraggr elecstroglcfswnlch ln:iercom vanéag 500
s, also ot 9. Send for list and_ prices. ward

‘*‘.’:l"ioﬂefd. 301 North 3rd St., Lantana, Florida 33460.

NEED 500 microsecond sonic on magnetic delay line or what

hax(e)lyou’ Louis Patla, 1357 Ocean, Santa Monica, California

Collins 75A-1 rcvr. Home-

“ammunicator_for 2M,
8t::lmp or t. Van,

Jacka-

DRAKE TR-4 with a.c. power supply, never used! In original
carton. Ameco output mcter, Electro-Voice mlcroohone, com—
plete station $500.00. First check sgets it.

szh‘gcr. 403 Sunset Dr., Wilmette, Illinois 60091. 'Iel AL6-
WANTED: lohnson or Heathkit SS-B adapter. K2KKU. Tel:
(914)-668-3677.
SELL: HT-37, Mohawk RX-1, $300 pair, or will sell separatcly.
Both factory reconditioned summer 1967. Both perfect. WAO-
AUM, Box 63, Wiley Hall, Hanover, Indiana 47243.
\X-lO!A Hailicratters  receiver in_perfect condx:  $185.00.
Charles Clark, 2910 Orchard Lane, Wilmette, fllinois 60091,
WM 1, matching a.c. supply. lmmaculatc $250.00. Charles
Jaexcr. 436 Bellcvue, Oakland, Calif, 94610.

WANTED: Used National Technical Schools FCC license
c_(zgy’sle $3. J. J. Moran, 4205 Arthur St., Hollywood. Florida
23U,

FOR Sale: SX-110, clean, like new: $93.00. Shipping and
x(r)niurance paid. John, K8TVO. 331 Hillside Dr., Canfield,
10

FOR Sale: SR-150 transceiver and SWR bridge, PS-150 (with
p,t. mike) A.C. power supply: PS-12 D.C. power, supply; ma-
bile mount Newtronic whip antennas with loading coils for
80, 40, 20, 15 and 10 meters. Package deal oanI First best
:()ft'cr Sry.ﬂuo breaking up. KIVWI, 140 Glen, New Britain,
onn,
SX-101 Mark I1IA, and sineakcr. $140.00 and Lettine. 40 watt
xmtr, $10. Both OK. W2LZW,
SX-100 for_sale 1n exccllcnt condx. for SSB, AM C.W.
rcceptron hrst $17 takes it. W2TIW, phone: 201—796-2932.
©-52 28th St., Falr Lawn. N.J. 07410

VIKING Ranger F/W. $110.00. H(,-22l $45.00. 250 QS]'s
1933- }\?6‘9 $.‘!‘g300 A. Urquhart, 198-26 Epsom Course, Hoilis,

HEATHKIT MR-1_receiver. in gud condx, $50.00: Homebrew
2-8111A 500-watt linear, w/supply. $80.00: Hy-Gain 40-10 trzv:
doublet, $12.50; Hy-Gain |5-mcter beam. $20.00.

Kirschner, 274 Michael, Oakhurst, New Jerscy 07710

STATION  Scllout: DX-100, HO-170, NC-88, Viking Match-
box, Heath SWR, Headset. keys, manuals, all mint condx.
Guaranteed. $400 takes Jackasc. Will _sell separately All in-
quiries answered. K3ANU, 1305 West Russcll St., Philadelphia,
Penna. 19140

WANT KWS-1 and/or 75A-4. Mu<t be in

excellent shane.
KWS-1 must also be over serial number 1200, Also want SC-
201. Name price. Henry, WB2CNA, Tel: "01-327 9090

SELL: Hatvcy-Wclls TBS-50, CW-AM \v/pwr ~supply
and 40 mtr. VFO, great wndx. $50.00: Heath GR-64 SW and
Novzcc revr, w/Heath G “‘Q” multiplier.
Heath VX-1 vmce-cnmrol $10. $80 takes all. C
Marlz Pranz. WASSHT. 5107 Harvest Hili Road, Dailas, Texas

$125.00. Twoer,
A. John Templeton, 49 Saw

2-METERS. Plate modulated 5()0 watts,
$3 000 Gonset (11, $140.00. KIMB
Mill Dr.. Wallingford, Conn. 06492.

SALE: Unused (3 pcs): Gonsct G-76 with AC. DC_supply;
Hallicrafters SR-34 transceiver. All clean and in vy gud condx.
Also Stenman monitorscope. antennascope, Hentot OF-multp.
\Vrite for prices, vtc, rs. Dan Riordan, 1708 Park Blvd.,

West Sacramento, Calif. 95691.

SALE: Viking 11, with matching VFO and KW low-pass filter:
$85.00. Command xmtr, $5.00. F.o.b. K3BYJ. 111 Elm Ave.,
Morrisville, ’enna. 19067.

KEYER Sale: Omega DA digital automatic 1.C. keyer (with
DA-3 option), $65.00, ppd. In mmt condition. WB6YVW, 1755
ilcox. Hollywnnd (,alf 900!

KWM-2, PM2, CC2, exccint condx Sale or trade for 323 and
75s/PS. Nced scparate operation for MARS. KTHRW, 1775 Mill
Street, Reno. Nevada 89502,

SELL: Drake 2B. in mint condx, DX-40 with VFQ. both in gud
condx, sull scparately or_all for $225.00. Michael Phillippe, RR
#1, Versailles. Indiana 47042.

“HOSS Trader” Ed says if you don't buy your ham gear from
him. you may pay too much. Limited supply of new ecquipment
in factory scaled cartons, Whllc they last. New Swan 500 Trans-
ceiver, Regular Price, $495.00. Cash Price $395.00: (ne—new
Drake TR-4, Scrial #26033, Rcgular Price $599.95, Cash Price
$479.00: Package Deal: New Eico 753 Kit 3 Band Transcexvcr
and new Eico 751 Kit AC supply with speaker, $249.0
Price $169.95: Ncw Mosley. Llassw 33 and Demo Ham- M Rotor,
$189.50: New Displayed BTI 2000 Watt Linear, $659.00. Dem-
onstrator Eaquipment with factory warranty: Demo Ham-M
Rotor, $94.50: Displayed Swan Mark II Linear, $495.00: New
Demo SB-34, 3329.00: Demo Drake ‘T-4XB. $359.00: Demo
. R 95%) Mbpec:alw !ﬁo}m l50 Rﬂd Fo{dove% l‘og«eg.
prepaj aory olesale Radio Co., BRox .
DeWitt. Ar Arkansac 72042. Phonc 946-2820

OSTS 1920 to date: 1920—6 copies; 1954—10 copjes: other
years 11 or 12 copies. To 1932 mostly torn or missing covers
and pages. in poor condition; 1933-1936 half dmo 1937-1948
about three torn covers per year: 1949 to date good condition.
560 copies, as is, $175. CQ: 232 copies 1945-1967 incomplecte,
zood condition, $90.00. Plus transportation. W2ML, 42 Prescott,
Garden City, N.Y. 11535.

HAM, cver 18, to instruct at a children’s camp in the Pocono
Mountains in Penna. Own cauipment rcquired. Please cxplain
type equipment and further qualifications to Pocono Hlxhland
Camps. 6528 Castor_Avenue, Philadelphia, Penna, 19149.

\OVICE’S le: d ndx: DX-40, $35.00; VF1 VFO,
N Rt s ans YA S0 51 P20 " Weite W ASEILT, 305
Indiana Ave., Monaca, Penna. 15061,

SB-300_ Heath SSB receiver, with AM filter, $225.00 or_your
best offer. Includes shioping. M. Pollack, East Larchmont Drive,
Colts Neck, N.J. 07722.




NO-STRING DIAL

No strings: no pulleys: no bock losh: no flimsy
ussembly.The No 10037 isa sturdy mechonicolly
D d for A * dial as-
xembly whlch completely eliminates the annoy-
ances of string-driven pointers, eliminates all
indicator stutter or wobble and provides positive
pointer travel and resetability. The pointer is
driven positively by a flexible but non-elastic
molded gear driven rack which cannot slip, break
or fall off a pulley. The geared flexible rack
rides in a multi-slot extruded aluminum channel.
This girder-like extruded plece provides med:cn-
ical rigidity to the ly. Fumnished
with panel trim bezel and flexible coupling for
output shaft.
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AN/FRT-83 '(’:fg AN/FRT-84
1 KW li75.2n) 10 KW
ISB TRANSMITTERS

FOR FIXED PLANT AND TRANSPORTABLE USE

R F Communications, Inc., a member of the joint venture of Continental
Electronics Manufacturing Company and R F Communications, Inc., is
under a 3-year multiyear contract from the U. S. Navy, N 00600-67-C-
0589, for the production of 1 KW and 10 KW SSB Transmitters. DCA Cir-
cular 175-2A, Mil-STD-188B, Mil-STD-108 and Mil-T-4807A (USAF) apply.
Four independent sidebands, 2-30 Mc in 100-cycle increments, 1 part in
108 stability, remote and local control capability of all functions, multiple
transmitter control from one remote unit, —80 DB harmonic suppression,
—60 DB carrier suppression, —70 DB unwanted sideband suppression,

RF Communications is the producer of the AN/URT-23
1 KW SSB transmitter; the AN/URA-38 1 KW antenna
coupler; the AN/SRA-35, 36, 37 10 KW multicouplers;
and the AN/URC-72 1 KW transceivels

RF COMMUNICATIONS, INC.
1680 UNIVERSITY AVENUE » ROCHESTER, NEW YORK, U.S.A. 14610

Challenging positions are available to individuals with EE, ME and IE degrees with related back-
grounds and interests. There are also career opportunities for Technicians (Lab, Test, Quality
Control and Field Service). Write Director of Personnel, Dept. 01. An Equal Opportunity Employer.
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WANT MORE FOR YOUR MONEY? ~

It's easy! Just get more of your RF watts into your
signal, by reducing the mismatches which turn
your precious power into heat instead of S units.

Here's how:
guency.
transmitter and antenna feed line.

deal with the acknowledged leader.

\_ 73 ?d Wamu’da&

1. Use a Millen Grid Dipper with/or an Antenna
Bridge, and peak up your antenna system
for lowest VSWR at your operating fre-

2. Iinsert a Millen Transmatch between your

For top trades or cash allowances, easy terms,
and more real value, all ways, it will pay you to

W2AVA J

MILLEN
i?

QUALITY EQUIPMENT Desinad for Aoronmence®

GRID DIPPER

A most versatile and
useful piece of test
equipment. Should be
in every shack!

Direct reading cal-
ibrated stable RF os-
cillator, with highly
sensitive grid cur-
§ rent meter to indi-
{ cate resonance or
RF radiation. Covers
1.7 to 300 MHz (down
to 165 KHz with extra inductor/
probes). Works on AC or battery. Now complete
with polypropylene carrying case.

90651 (Standard model)
90651-A New, improved modern version. Has
solid state amplmer for greatly increased sensi-
tivity, taut band ruggedized meter, etc.

Well worth the difference! $90.00

Millen Grid Dipper OWNERS! Want
the new: carrying case? Send $5.47 plus
$2.00 for postage and handling.

ANTENNA BRIDGE

Enables you to accurately
measure impedances of
5 to 500 ohms, at up

to 140 MHz. The
sure way to in-
creased efficiency
adjustments! Very

Model 90672 $51.50 sensitive.

TRANSMATCH

Most transmitters are designed for output into a
flat 50 ohm resistive load. Yet, few antenna sys-
ems (especially multi-band) can be tuned to pre-
sent this flat impedance. Typical mismatches at
this point can waste as much as 50% of your avail-
able RF power!

The Millen Transmatch is an adjustable RF
transformer to plug between your transmitter out-
put and your antenna cable. Simple to tune, its
sensitive reflectometer indicates when you have
the best possible correction of the mismatch.

This puts more sock in your signal! Covers 10
thru 80 meter ham bands.

Rated at 2 KW peak power.
edat 2 KW peak power Model 92200 $147

TRANSMATCH JUNIOR

Compact, lower power
version. Excellent for
mobile and port-
able use. Rated

at 300 watts peak.
Only 43" H x 7"

W x 9" D.

Model 92201 $77

We carefully pack and ship ham
gear, accessories and parts to
most any part of the world.

Address your orders to:
20 Smith Street
Farmingdale, N.Y. 11735

Please include ample postage (plus $1
handling cost with orders under $10.)

OR, PHONE YOUR ORDERS TO
(212) BA 7-7922 OR (516) 293-7990

168

PROMPT ORDER DEPTT

NEW YORK CITY
8 Barclay St.
(212) BArclay 7-7922

“HAM HEADQUARTERS, USA"®

JAMAICA, L. 1. FARMINGDALE, L. I.
139-20 Hillside Ave. Route 110 at Smith St.
REpublic 9-4101 (516) 293-7995



EATHKIT' 1968

SRIVER
oReIECTON

NEW HEATHKIT' HW-100
5-BAND SSB-CW TRANSCEIVER

You asked for it . . . a multi-band version of the
Heathkit *‘single-banders™ . . . low-cost SSB operation
on 10 or 15 meters . . . an SSB transceiver equal or
superior to many assembled rigs, but at nuich lower
cost. That’s the HW-100.

How did Heath do it? We expanded on the “single-
bander” design . . . borrowed from the heritage of
the famous SB-101 . . . took a look at the competition
... and produced the most SSB equipment you can
get for the money.

Check the features and the specifications:

o Solid-state (FET) VFO e 80-10 meter coverage e
Switch selected upper or lower sideband or CW e 180
watts input PEP SSB — 170 watts input CVWV e Crystal
filter o Full coverage on all bands with 500 kHz per
band segment e Smooth vernier control of frequency
with patented Harmonic Drivet~ dial mechanism e
Built-in 100 kHz calibrator e Separate offset CW
carrier crystal ¢ TALC e Quiet, enclosed relays e
Fixed or mobile operation with HP-23 or HP-13 power
supplies e Easy assembly with circuit boards and
wiring harness

Kit HW-100, 18 Ibs., no money dn., $22 mo........ $240.00
Kit HP-13, DC power supply, 7 Ibs., $7 mo........... $64.95
Kit HP-23, AC power supply, 19 Ibs., $5 mo.......... $49.95
Kit SB-600, 8 ohm speaker, 6 lbs.................... $18.95

HW-100 SPECIFICATIONS — RECEIVER. Sensitivity: Less than .5 micro-
volt for 10 dB signal-plus-noise to noise ratio for SSB operation. Selec-
tivity: 2.1 kHz minimum at 6 dB down, 7 kHz maximum at 60 dB down
(3.395 MHz filter]. Input: Low impedance for unbalanced coaxial input.
Output impedance: 8 & speaker, and high impedance headphone.
Power output: 2 walts with less than 107, distortion. Spurious response:
Image and IF rejection better than 50 dB. Internal spurious signals below
equivalent antenna input of 1 microvolt.

FREE 1968
0 Encl

HEATH COMPANY, Dept. 9-3
Benton Harbor, Michigan 49022
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TRANSMITTER. DC Power input: SSB: (A3a emission) 180 watt P.E.P.
(normal voice: continuous duty cycle). CW: (A1 emission) 170 watts (509,
duty cycle). RF Power output: 100 watts on 80 through 15 meters; 80
watts on 10 meters (50 {2 nonreactive load). Qutput impedance: 50 2 to
75 Q with less than 2:1 SWR. Oscillator feedthrough or mixer products:
55 dB below rated output. Harmonic radiation: 45 dB below rated
output. Transmit-receive operation: SSB: PTT or VOX. CW: Provided
by operating VOX from a keyed tone, using grid-block keying. CW Side-
tone: Internally switched to speaker or headphone, in CW mode. Ap.
proximately 1000 Hz tone. Microphone input: High impedance with o
rating of —A45 to —55 dB. Carrier suppression: 45 dB down from single-
tone output. Unwanted sideband suppression: 45 dB down from single-
tone output at 1000 Hz reference. Third order distortion: 30 dB down
from two-tone output. RF Compression (TALC ): 10 dB or greater at
.1 ma final grid current. GENERAL. Frequency coverage: 3.5 to 4.0;
7.0 10 7.3; 14.0 1o 14.5; 21.0 10 21.5; 28.0 to 28.5; 28.5 1o 29.0; 29.0 to
29.5; 29.5 to 30.0 (megahertz). Frequency stability: Less than 100 hertz
per hour after 30 minutes warmup from normal ambient conditions. Less
than 100 Hz for =10% line voltage variations. Modes of operation:
Selectable upper or' lower sideband (suppressed carrier) and CW. Dial
calibration: 5 kHz. Dial mechanism backlash: Less than 50 Hz.
Calibration: 100 kHz crystal. Avdio frequency response: 350 1o
2450 Hz, Front panel controls: Main tuning dial. Driver tuning and Pre-
selector. Final tuning. Final loading. Mic and CW Level control. Mode
swilch. Bond switch. Function switch. Meter switch, RF Goin control. Audio
Gain control. Side controls: Meter Zero control; Bias; VOX Sensitivity;
VOX Delay; ANTI-TRIP; Neutralizing. Tube complement: OA2 Regu-
lator (150 V); 6AU6 RF amplifier; 6AU6 1st receiver mixer; 6AU6 Isola-
tion amplifier; 6AUS 1st IF amplifier; 6AU6 2nd IF amplifier; 6BN8 Product
detector and AVC; 6AU6 VFO Amp.; 6CB6 2nd transmitter mixer; 6CL§
Driver; 6EA8 Speech Amplifier and cathode follower; 4EA8 1st trans-
mitter mixer; 6EA8 2nd receiver mixer and relay amplifier; 6EA8 CW side-
tone oscillator and amplifier; 6GW8 Audio amplifier and audio output;
12AT7 Heterodyne oscillator and cathode follower; 12AT7 VOX amplifier
and calibrator oscillator; 12AU7 Sideband oscillator; 6146 Final amplifiers
(2). Diode compl t: 6 Ger i Diodes: Balanced modulator,
RF sampling, and crystal calibrator harmonic generator; 9 Silicon Diodes;
ALC rectifiers, unti-trip rectifiers, and DC blocking; 1 Zener Diode:
cathode bias. Transistors: 2N4304 FET- VFO; 2N3393 — Voltage regu-
lator. Rear apron connections: CW Key jack; 8 Q output; ALC input;
Power and accessory plug; RF output; Antenna; Spare, Power require-
ments: 700 to 850 volts at 250 ma with 1% maximum ripple; 300 volts
at 150 ma with .05% maximum ripple; —115 volts at 10 ma with .5%,
maximum ripple; 12 volts AC/DC at 4.76 amps. Cabinet dimensions:
14.13/16" W. x 6-5/16" H. x 13-3/8” D.

~—, plus shipping.
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Now at your RCA Distributor’s:

All solid-state battery
operated voltohmyst° WV-500A

Eliminate warm-up time! Eliminate Zero-shift
that can occur in tube-operated voltmeters!
RCA'’s new WV-500A VoltOhmyst is an all
solid-state battery operated, completely
portable voltmeter that is ideal for service,
industrial and lab applications. Seven
overlapping resistance ranges measure from
0.2 ohm to 1000 megohms. Eight overlapping
dc-voltage ranges measure from 0.02 volt to
1500 volts (including special 0.5 dc volt range),
ac peak-to-peak voltages of complex
wave-forms from 0.5 volts to 4200 volts, and
ac (rms) voltages from 0.1 to 1500 volts. Input
impedance of all dc ranges is 11 megohms.

All measurements are made with a sturdy,
wired-in-single-unit probe with fully shielded
input cable. The probe is quickly adapted to
either dc measurement or ac and resistance
measurement by a convenient built-in switch,
And an accessory slip-on high-voltage probe is
also available to make possible measurements
up to 50,000 dc volts.

Solid-state reliability and convenience for
only $75.00*

See it at your Authorized RCA Test Equipment
Distributor, or write RCA Commercial
Engineering Department C-37-W,

415 South Fifth Street, Harrison, N.J.
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