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10 reasons to buy Hallicrafters’

new SR-400 eyc{one

FEATURE

Hallicrafters
SR-400

Collins*
KWM-2

Drake*
TR-4

Power
Input

SSB=400 watts
CW=2360 watts

SSB=175 watts
CW:=180 watts

SSB=300 watts
CW=260 watts

Accesébry ‘dual

receive'’ VFO availabl Yes

Yes

No

$135.00
Accessory

No
No

Noise
Blanker

Receiver
Incremental Tuning

Built-in notch Filter

No
No
No

No
No
No

Yes
Yes

Yes
200 cycles

""Sharp
CW Filter

Sensitivity

.5 uv for
10 db S/N

No
50 db
$599.95

5uv for
10 db S/N

3 uv for
10 db S/N

1 kHz dial readout

Carrier Suppression

Yes
50 db
$1,150.00

$799.95

Unit Price

*Data from published specitications.

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
filtert There's even the HA-20 dual receive VFO for sensational, award win-
ning DX operation. No matter what specifications or features you choose as a
standard of comparison, the exciting new SR-400 fixed/mobile transceiver is
unsurpassed. Unsurpassed feature for feature. Unsur- ,
passed for rugged dependable performance in all environ- 6 //' f
ments. Unsurpassed in value and versatility. Prove it to alrcra fe/‘S
yourself, Write for complete specifications in afour page 600 Hicks Road
brochure. See your Hallicrafters' distributor today. Rolling Meadows, llinols 50008

A Subsidiary of Northrop Corporation

SR-400 Cyclone Transceiver HA-20 VFO

Export: International Dept.  Canada: Gould Sales Co. ;
P ? oue =a See us at the Sideband Show,

March 19, New York City, N.Y.




The backbone of the Electro-
+ 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.

haa i A, . B

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

SledlizYorce

A SUBSIDIARY OF GULIDN INIISTRIES, ING,
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A classic is a work of enduring excellence. That's why the 32S-3 Transmitter is a
classic in amateur radio. The 328-3 offers USB, L.SB 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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Don’t -
gamble
on your

future

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

iz

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 pugaren



MODEL R-5 ALLWAVE RECEIVER

An exceptionally fine receiver for the short wave lis-
tener and beginning amateur operator. i-uily fransistor-
ized—solid state. Covers .54 through 54.0 Mc 1n five
contnuous bands. Inciudes standard broadcast bana,
all faretgn broadceast bands, all amateur bands trom 160
throuah 6 meters. all 27 Mc CB Channels, all 2-way
tadio trequencies from 30 to 50 Mc including many
palice and hire departments. Controls include Varnable

VFO-621

VFOtorg 2and 1 174
meters. Transistorized
ascillator plus built-in
zenet diode reqgulated
power supply Qives
highest stabibity, ideal
match for TX-62 and
other VHF transmitiers.

TX-62 TRANSMITTER

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

Wired and tested ...veieiiiirreannarenes.» 514995

Beat Frequency Oscillator, Noise Limiter, Bandspread,
(Iumpare with fube-type umits costing as much!

ered and teste

Wired and tested. ...
$59.95

CODE PRACTICE
OSCILLATOR
AND MONITOR

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

{less batteries) ...... vessa:a § 995
Model OM, wired and tested,
(less batteries) ............. $15.20

Simiar umid. but wnhout CW RF
Monitor Feature.
Model OCPK, Kit
tless batteries) .............$ 7.95

Model OCP, wired and tested,

MODEL OM (less batteries) ..... weenssas 510,50

160 THRU 6 METER
TRANSCEIVER PRE-AMP

MODEL PT

ser high gain preamphifter. Built-in powesr supply, inter-
cunneching cables tncluded, Station powst control center—one
iteh controls everything. Automatic changeover, transmit to

nd receiver.
serveresss $49.95

Ve
Wired and tested .....

COMPLETE HAM RIGS

Receivers, transmitters, VFO, Pre- amplmers
cunverters code prachce oscillators,
code recnrds theory and license baaks.

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

New Ameco License Guides contain simple, detaited,
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)........... 758¢

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 30, 144
and 220 Mc. HIGH GAIN, LOW NOISE

o Deluxe ine ot Ameco VHF Converters uses
three RCA Nuvistors to obtain an extremely
low noise tigure und bigh gain. A gain con-
trol is included to reduce the gain if neces-
ary. These converters do NOT become
ubsolete when the receiver 1s changed.

Mode! CN-50W, CN-
144W or CN220W
wired, (specify IF)...

$49.95

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

$34.95

PS-1 Power Supply,
Wired andtested...
$12.50

NOVICE TRANSMITTER KIT

MODEL AC-1

ldpalkn for the beginner whe reqguires a reliable TVI-suppressed transmitter,
g is clean and chirp-free. Kit 1s simple to build and easy to operate,
tal Controlled, Pi-netwark Output, Includes AC Power Supply. For 40
and 80 meters CW., 15 Waltts input.

K:t with colf for any 1 band, including tubes...... s $21,95
Extra coil kit for any 1 band, [ o1, C see$ 1,00

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



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League membaers, are invited to report station activities on the first of each
month (for preceding month) direct to the S8UM, the administrative ARRL oificial elected by members in each Section,
Radio club reports ure also desired by SCMs for inclusion in W8T, ARRL Field Qrganization station appointments are
available in ureas shown to qualified League members. Gensral or Conditional Class licensees or higher may be appointed
ORS, OVS, OPS, 00 and OBS, Technicians may be appointed OVS, OBS or V.H.F, PAM. Novices may be appointed OVS.
SCMs desire a.ppllca,tmu leadership posts of SEC, EC, RM and PAM where vacancies exist.

DELTA DIVlblO\I

Aluine

K1D
New Hampshire WISW‘{/l\iD:\&/

Rhode Tsland
Vermout
Western Massuchusetts

ATLANTIC
Delaware KINYG John L. Penrod
duastern l’eunsylva.nm Wa3BLL r-enrge 8. van Dyke, Jr.
Maryland D. ¢, K3JYZ ‘url k., Abdersen
Houthern New Jersey W24l Edward G, Ruaser
Western New York K2HUK ~ Charles T, Hansen
Western t'ennsylvania WINEM  Robert I, Guwryla
TTilinois WorRN " dmond A. hMetager
Indisng WoBUQ William C. Johnson,
Wisconsin KyGse Keuneth A, Ebneter
Alinnesota, WOTrCK Herman R. Kopischke, Jr.
North Duakota WHDM Harold L. Sheets
sSouth Dukota KYTXW  Seward P, Holt
‘Arkansas TWSDTR T Curtis R. Willjams
yisfana WaPAL J. Allen Bwanson, Jr.
sippt WHKMA 3, 11, Hairston
‘T'ennessee hiRCT Harcy A, Phillips
Kentueky WALKFO Lawrence I, Jeffrey
Michigan WHEN Ratph P, Thetresu
Ohin WEAL Wilson K. Weckel
fsustern New York Walkkg George W, raey
N, Y. C & Long Istand  K21DB Rlaine 3. Johnson
Northern New Jersey wa2LQr fows J. Amoroso
7 MIDWEST
towy, wuBDZ Owen G, Hill .
Kausus KIBXF Robert M. summers
Missouri WOTPK Alfred . dchwaneke
Nepraska#® KOOAL Y, A, Cashon,
Connecticut WIGYV D 7 john J. Me Nassor
Inustern Mussachusetts WL \LP Frank L. Buker, Jr,

YG Herpert A, Davis
Robert \iitchell
John k. Johnson

KIMPN i, Heginutd Murray

Sanla Barbura

WISTR Normaa P. Forest
__N
Aliska¥* KL7AEQ “Albert F. Weber
idaho W7LN\I Donald A, Lrhp
Montany Wy doseph A, D’Arey
Oregron h7WWR Dule 0. Justice
Wushington K7JHA William . W.Ltson
Fast Bay KALRN R.l(-hJ,rd Wllson
Hawali Kl{bBAb Lo R, Wieal
Nevady wirh Leonard M. Norman
Sacramento Valley WAtﬁJI)T‘ John ¥, Minke, 111
Han lfrunciseo WABAUD h Cassidy
Han Joaquin Valley weaJpu Ralph *hru:uu
Hanta Clara Valley™® WE6IZFT  Edward A, (xrlbi
OANOKE

North Caroling W4B N Barnett 8. lmdd
sSouth Caroling K4LNJ Ciark M. Hubbard
Virgionia WASELY H. J. Hopking
West Virginia WEJIM Daonyld B. Morris
Colorado KOFDH Richard Hoppe
New Mexico WEWZK henmth I). Mills
Ttabh WIVaEs Gerald &,
Wyoming w7cQL Wayne M.
Alabama h4WHW dward L. Ston,
Canal Zone Kz50B Russell 1, f)bz-rnnltzerv
Idastern blorida W4MVB  Jesse HL Morris
Georgin WALRZL, Howard L. Schonher
West Indies (P.R.~V.L) KP4DV Albert R. Crumley, Jr.
Western klorida WHRKI  Fraunk M. Butler, Jr.
““Arizona WIFKK Floyd C. Col
1.08 Angeles M)U MV Donald’ R. Etheredge
Orange W6EDEY Roy R. Muxson
Bsan Diego WBGGMM Jdmm . Emersoq, Jr.

WABOKN  Cleeil D, Hinson

Northern Texas

WHEBNG L L, Harpin

Oklahoma, WEPMY, O odl (. Clash,

Houthern ‘Texas WHAIR . D, Jerry sears

. CANADIAN
T Alperta VEGT Harry Hafrald

British Columbla VE7EFB i1, E. Havage

Manitoba VE4ST John Thom 48 Stacey

Maritime* Wl NR Willlam Gillis

Ontarto \ E3BUX Roy A. Vhlt‘,e.

Quebec VE20J Jim fbe:

Saskutehewan® VESP [§ xordon C. Pearce

____CENTRAL DIVISION

DAKOTA Dl{VISION

GREAT LAKES DIVISION

HUDSON DIVISI

e NEW LNGLAND D‘VI SION

ORTHWDSTERN I;IVISION

ACIFIC DIVISIO‘I

ROCKY I\IOUNTAIN DIVISION

O UTH.EASTERN DIVISION _

U'1‘HZ\‘VLS'I’I.‘J’{I\I1 DIVISION

WEST GULF ‘DIIVISIOV

DIVISION
RYD 1
4607 Conveut Lane

14601 Claude Lane
19 Blackwood Drive

Warner Giulf Rd.
1463 N. Allen St.

““Fownsend 10731
Philadelphia 19114
silver Spring, Md. 20904
Wwilburty, Gardens,

‘I'renton 05625
Holland 14080
sState College 16801

1520 Nouth 4th St.
% Hillside Ave.,
Wauona £rail

Springield 62703
ndianapolis 16218
Portage 53901

21 Luulid Ave.
Box &

Junedviile 5E0ER
Cirand Forks 5x201
Clear Lake 57228

10508 West 12th St,
RED 1, Box 354~k
1511-36th Ave,

5200 Ouak Meadow Ave,

Little Rock 72205
Clovington 70433
Meridian 39301
hlemphis 35128

1605 Antler Ave
“7209 W, Six M&le Roud
1317 Lr)za,n Ave,, N.W,

©wenshoro 42301
Dretroit 48240
Clanton 44703

133 Norm Country Clup Drive
"06 (,vpress Bt

%benecmﬂy 12309
AMussapequa P.u‘l\. L, L 11762

180 Ave. Bergenleld 07621
DIVISION

FD Gilman 50106
6045 North 72nd Wansas City 66109
‘J gar Star Rie, Rnllu 6510

44 Pine Bf.,, 0% 488

Chadron 69337

Baclin Ave,
Solar Ave.
RFD 1 .
Box 137-A, REFD
30 trait St

3 Hitleradt Drive
46 Valley Rd,

Southington 06189
Bralotree 02185
Franklin 04634
hester 03036
Puwtucket 02860
Montpetier 05601
springdeld 01119

4()R-xrh St B

418 tluggin Ave,
@741 Firwood Lane
1005 1. 1st Ave,

ollege 99735
Lewiston 83501
Anaconda 54711
Forest Grove 97116
killensburg 98928

107 Cordova Way
45-601 Lualiuku Rd.

4 ., Townsend Ave.
Vlvmn St.

DIVIS

Cloneord 94521
Kaneohe 96744
Boulder City Y005
Clarmichael Y5608
a0 Rualael 94901
Bres 3702

93
King City 93930

420 We»t. b ranklin 5.
124 Fant Lane
K600 Hammett Ave,
1136 Morningstar Lane

Halisbury 28144
iInion 2U47Y9
Norfolk 23503
Fairmont 26554

Atar lefe

RE 1 x 854 1

4785 *énum 275 West
142 South Montans Ave.

\lbuqucrquu 87102
COgden 84101
Llasper 5.:601

1%0R *-mrmg Ave, 3.W.
.Q. Box 107

PO, Hm: 1241

P.O. Box 1902

P.O. Box 10073

323 Hlliott Rd., 8.E,

Decatur .{“;f‘()l
Margarit
Jn.cksonvllle Beaeh 32050
nlumnus 31902
Cuparra Heights
Han Juan, P.R 00922,
Fort W.J.lton Beuch 32548

1 West Pierson 8t,
12010 Redbank 3t.
1134 douth Olive Sk,
8561 Foyle Way

1933 Caveuntry Court

Phoenix 85017

Sun Valley 91352
Hanta Ao 92707

San Diego 92117
Thousana Ouks 91360

-mﬂ !"*kmlge I
DIVISION

Fort Worth 76107
Lawton 73501
Houston 77023

1844-5th Ave., N.
4553 Weqt lzth Ave.

5 Northwood L,resvvut,
209 Brookdale Ave,
1903 Connatght St.

Lethbridge, Alta.
Vancouver 8, B, C.
Brandon
Moneton, N. B.
Belleville

Dorval, P, Q.
Regina’

*(ificial appointed to act temporarily in the gbsence of a regular official




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
osciflator. 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”

75

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of vour 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.

INTERNATI DNAL

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

i
n
:
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. lts affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors, The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

Inquiries regarding membership are solicited. A bona fide
initerest 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 at Newington, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WQODRUFE, WBCMP, 1936~1940
GEORGE W, BAILEY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WIHTSN, 1952-1962
HERBERT HOOVER, IR, WSZH, 1962-1966

Officers

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

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

President . |

Yice-Presidents . . . . CHARLES G, COMPTON, W@BUO
GILBERT L. CROSSLEY, W3YA
Secretary . . . . . . . .. . JOHN HUNTOON, WiLvQ

Treasurer , . .. . DAVID H, HOUGHTON
225 Mam Sf., Newmgton, Connecticut 06111
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“It Seems toUs...”

Second of a series

ARRL AND THE DEMOCRATIC PROCESS

Democraey, according to one authoritutive dictionary, is “a theory of
government which, in its purest form, holds that the state 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, us in the
city-states of ancient Greece. In practice, control is vested in elective
officers as 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. 1t 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 always there. Those who
are elected or appointed to run the organization do so quite literally at the
pleasure of the members.

No elected official or representative can allow himself to forget this basie
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 « whole (which are not always the sume
thing), and, finally, sustain the contidence of his constituents that he is
doing both.

These are 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 o
veritable paragon of wisdom and balanced judgment, and he iy a rure 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, o group of officers nnd
a headquarters stuff — all of whom uare responsible to the Board. Few of
us us Leugue members are comapletely in accord all the time with every-
thing our management does. And at times some of us are in rather violent
disagreement.

However, becuuse 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 mcmbers in any division to initiate o
change by nominating & 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 &« member to elect the
hest qualified representatives, to keep himself as ucceurately and fully in-
formed us possible, and — most important — to be committed, not

aputhetic. ST



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.
Early 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 0.29% 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-letfer 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 ag 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 gsame surveillance.

It Hertz, but with FCC and the military now also deserting
the reactionary ranks, we're saying "uncle" and will
gradually be shifting fo 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, 1o0o0.

10 . QST for



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 giant sirides being taken
each day in the solid-state field, it is conceivable
that such a thing could happen. However, it
should be quite sume time before the topics dis-
cussed here become relegated to the archives of
ancient practices. Therefore, 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 ALL MEAN ¥

The IC Device

An in-depth discussion concerning the actual
mechanics of 1C (integrated circuit) 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, many components are incorporated into
s larger unit, or formed into a whole, when an
1! module is manufactiured. 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 plece of semiconductor
material, or “substrate.”” The exact number of
individual items represented on a 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 ils chip, or it eould have as
many as 15 transistors, 20 resistors, 8 diodes, and
"W Agsistant 'Technical Editor, Q8T.
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11 cupacitors (hypothetical) contained thereon.

The basic IC chip is a single crystal, or wafer,
of n- or p-type silicon, Through a complex
manufaeburing process, impurities are introduced
(diffusion process) into different ureas of the
basie silicon wafer. By introducing n-~ or p-type
materials in 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 coating is
used as the dieleetric material when the capaci-
tors, if required, are formed on the wafer. The
basic structure of a simple integrated-circuit
device is shown in eross-sectional form in Fig, 1.
A detailed description of the manufacturing
process and the philosophy used in IC fabrication
is treated in RCA Linear Integrated Circuits.t
The book contains a wealth of information con-
cerning LC 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 circuits 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

tTech, Series 1(.3-41', available Tor $2.00 tmm”moist,
electronies supply houses,

n There’s a lot of talk these days abonr
% integrated circuits. Many regard ICs
= as the electronic building blocks of this
a eva. Here's a look at what integrated
u circnits ave, what’s involved in using
R them, and how they might be used in
w some typical radio circnits, We'll ler
u You, the reader, draw your oun con-
1 clusions regarding their usefulness in
» amateny 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 FETs 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 — ix that they exhibit
similar characteristies. That is to say, they are
closely matched units by virtue of their heing
furmed at the sume time, under ihe samme con-
difions, and on a uniform single crystal of silicon.
When diserete (individual) diodes or transistors
are used in g c¢ireuit which requires close match-
ing of characteristics fsuch as in balanced-
modulator eircuits, diseriminators, cascode am-
plifiers, and similar), it is a difficult task to find
like semiconductors. The same situation exists
when it comes to IC resistance and capacitance
elements. When considering their absolute values,
the tolerance range may be quite wide, but the
resistors or eapacitors on a specitic IC substrate
will be closely matched to une 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 bhrought
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
eireuit balance, & requirement that is hard to
realize when using diserete resistors, capacitors,
diodes, vr transistors.

In sume instances the overall cost of a piece
of equipment can he reduced by the use of inte-
grated circuits, This of ecourse depends upon the
niimber of outboard components that are needed
to complete u particular circuit. Ordinarily, by-
pass and decoupling capacitors must be added
externally to an 1C stage. The built-in capacitors
are necessarily of the low-capucitance type he-
eause of limitations imposed by the smallness of
the silicon chip. For this reason, large values of
capacitance — in the uf. 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 ovutpub
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transformers musi also be added as outboard
compouents. Therefore, there ecan be instances
when it eosts no more to use discrete com-
punents for, say, au Lf. amplifier stage requiring
a specified power gain, than it would were an
IC put to work in the sume kind of ecircuit.

Physically, and in terms of man hours, the
1C’ s advantages may outweigh any small increase
in eost aver a discrete-component circuit. Because
of the wodular format, servicing is more rapid
when 1Cs are used. Construction time is greatly
reduced in comparison to that which is possible
with conventional parts. Schematie 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 [C in such a way as to utilize
its components as diserete elements. An example
of such g ecircuit is given in Fig. 3B where an i.i.
amplifier module is treated like a collection of
sepurate components and made to serve us a
ervstal-controlled couverter. In this instance,
hecause all of the solid-state components are on
the sume chip, isolation between the oscillator
and the rest of the circuit is rather poor. This
means that oscillator harmonies are difficult to
isolate — a circuit eomplication when it comes to
image rejection and the reduction of spurious
responses. Improvisation of other ecircuits,
where the IC elements are used as discrete units,
can lead to similar problems unless the builder
in careful in his design work. These words of
warning are not given to discourage the reader
from trying new ideas with ICs, for there are u
vast number of possibilities when it comes to
using some 1Cs for unintended applications. The
field is actually wide open as far ag ham projects
are concerned.

! THERE IS
ONE CATCH~ ) /
OUTBOARD
COMPONENTS
ARE USUALLY NEEDED ./
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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 texf} 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 1IC
{CA3020) is shown at D. It is useful as an qudio amplifier or diiver (500 mw.) and is useful to 6 Mc. Differential-amplifier

ICs are shown at E and F, Both are good as i.f. or r.f. amplifiers into the v.h.f. region.
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Another matter which must be taken into ac-
eount when using integrated circuits for unortho-
dox applications is the existence of diode june-
tions und additional capacitances (Fig. 2B) which
exist but are not shown oun the manufacturer's
data sheet in schematic form. These “honus™
ecormponents are not troublesome when an I1C is
used as intended. They must be taken into ac-
eount, however, when designing unusual circuits
in which the 1('s elements are used as separate
transistors, diodes, resistors, aud capacitors.

¥
5 3
£

Typical integrated circuits (courtesy of RCA)

Some Common Terms

Integrated-cireuit amplifiers fall into two gen-
eral categories. The busic configuration is known
as the ““differential amplifier.”” A typical cireuit
for this type of LU is given in Fig. 2 at E and F.
The term *“differential”’ indicates that the ampli~
fier is one which has two similar input circuits,
connected so as to respond to the difference
between two voltages or eirrents, Such an ampli-
fier will effectively suppress like voltages or cur-
rents. In general terms one can regard a differen-
tial amplifier as a push-pull amplifier. In Fig, 2E
the differential pair of transistors, ()1 and Qs,
must have a combined total emitter eurrent
that is equal to the total amount of current
supplied to (Js, the eonstant-current sink.® Qs
is used in place of a resistor — which could be
used in such an application —- because it provides
a useful control cirenit for the differential pair,
0y and (2. By taking advauntage of the properties
of ()3, temperature compensation can be effected,
or it can funcetion as a gain control, as a squelch
control, or to provide a switch action. These
features eannot be realized when using a resistor
current sink in place of Q5. The balanced input
terminals are numbered 1 and 5. Balanced col-
lectar output can be taken from terminals 6 and
%, or single-ended output can be taken from
pin 6, with the supply voltage connected to pin 8.

The current sink, ¢z, can be made to control
the differential pair of the [C by applying forward
hias 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 epergy from several
sources is collected or Jrained away.
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or to connect external biss resistors to that part
of the circuit.

“Operational amplifiers,” as they are called,
consist for the most part of eascaded differential
amplifiers of the type just described. In simple
terms, the operational 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.f., video, and
audio amplifier cirenits, 1t is also nsed in the
mathematical eircuits of computers for differen-
tiation, 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 cireuits are available in integrated-
cireuit form. Among the availuble types are diode
arrays, flip-tops, transistor arrays,® Darlington
arrays, and many others.

Some Mechanical Considerations

Integrated cireuits are available in two gen-
eral package styles— the multi-lead TO-5
transistor case, and the dual in-line plastie
“flat-pack” enclosure. With either type the
mattter of mounting can be solved in several
ways; by using perforated board and push-in
terminals, eteched-circuit boards, or sovkets thay
are designed expressly for 1Cs. The latter, un-
fortinately, are extremely expensive at this time,
cosiing several dollars each in single-lot quan-
tity. Just recently, Cinch-Jones Co. has released
some 6-, 8-, and 10-terminal sockets for TO-5
style ICs. These sockets sell for less than one

2 An “array” is a group of many similar inteerated de-
vices without separate enclosures. Each has at least one of
its elertrodes connected 1o » 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-ICS, and
10-1C8, 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 1C lead
when soldering it into the cireuit.

Amateur Applications

Actually, there are few ham radio circuits in
which ICs could not find practical application.
For example, 1Cs 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 it comes to nawming possible uses. A com-
plete list is far beyond the scope of this article.
Some typical circuits which are designed around
RCA and Motorola integrated-cireuit 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 contrpls have
nof 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 fo 8-chm
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, Ry, establishes operating
bias for the CA3028, thus controlling the overall gain of
the stage. A.g.c. can be used ot terminal 7 instead, if
desired. The circvit 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-mefer crystal-controlled converter.

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

Some Experiments

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

Treating the elements of a MC1550G as dis--
crete units, the 160-meter converter cireuit of Fig,
3K was worked out. It performed well, but re-
ruired 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 ICs should lend
themselves to discrete-circuit adaptations too.
The main limiting factor here is the designer’s
imagination.

Anexcellentexample of how Hlip-Hop ICs ean be
put to goud use can be seen in The Micro-TO
Keyer circuit (QST, August 1967, page 17).

In Conclusion

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

€ o wiicn vhe 1 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 @
—an aid fo image re-
jection.

turer's data sheets and application notes. Such
congiderations 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
1Cs. The decision whether or ot to try some [C
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. It 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. 57—

NEW BOOKS

RCA Transistor Manual, Technical Series
SC-13, published by Radio Corporation of
America, Electronic (Components 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 — 8 most useful funection, and one of unquestion-
able value to auyone engrossed in circuit applications of
those produets. Such technical data interests the amateur,
too, but probably of equal interest is 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 sransistors. diodes
and thyristors from a device standpoint but also runs in
much down-to-earth how-to-use-it information that too
uften 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 eurrent technology.

As icing on the cake, there is a T4-page section of eir-
cuits — circuits for hroadeast 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. A most welcome
feature of this section is that each cirenit iz accompanied
hy a discussion of its uperation,
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The data section covers more than 400 active transistor
types in detail and lists capsule data on some additional
hundreds now discontinued (the mortality ix high in the
semniconductor field!) with, in many ecases, recommended
replacement types., There is also data on thyristors, silicon
diodes, and tunnel diodes. A helpful chart for selecting
particular types for particular purposes is included,

- WIDF

Contact at Sea, by Peter B. Schrocder.
Published by the Gregg Press, 171 E. Ridgewood
Ave., Ridgewood, N. J. 154 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 dayvs of
drama on the high seas? A professor of history at
the University of Connecticut, with a consuming
interest in radio regulation, he pinpoints early
problems and their solutions, as baclsground to an
appraisal of present-day marine communications.
International radio econferences get substantial treat-
ment. For the lavman, 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-
guarters. The antenna, a vertical loop designed
fur use in the 2.5- to 5-Me. range, is said to have
very high efficiency forits small size. The antenna
is in the form of an octagon with five-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
assembled, would pack into a small space, and
would be au efficient performer. It was staled
in the article that the antenna performed as
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 theschematic of the antenna and
matching network.

In any antenna that is physically small for
the frequency, the radiation resistance will also
he smaller than a full-size 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 ohmie losses
must be kept as low as possible. This means
large conductors, low resistunce joints and con-~
nections, and any other precautions that can be
employed to reduce ohmic resistance.

in our model, 14-inch-diameter aluminum
tubing, the same as in the military version,
was used for the loop. For connections at the
juints, the tubing was tlattened, filed smooth,

* Technical Department, Q87
1 Patterson, ‘ Down-to-Farth Army Antenna,”
tronics, August 21. 1967,

! recent article in Hlectronics! described a

Elec-
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Tests in Comparison
with Other Antenna Types

BY LEWIS G. McCOY,* WI1ICP

and the pieces then bolted together at each
joint with three !{-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 e ALL SIDES
5 LONG

MATCHING NET_)\(VORK

e 7

50 OHM
B COoAX

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
fo a 1-to-1 match,

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

Co—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 Icop
in direct A-B tests. Here is a report
on the results.

17



A

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.

losses. Although o combination of fixed mieca
and air-spaced variable capacitors was used in
the military version, it was discovered in our
getup 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 set up exactly as described in
the klectronivs ariicle, with the bottom four
teet above ground. The antenna was matched to
50 ohms at 3980 ke. Three other antennas were
used for comparizon. 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 ax the top of the loop, 16 feet above
ground, and the ends were brought down to four
fect, the same as the bottom of the loop., One
other antenna was used, a 30-fool high, base-
foaded vertical, fed with H0-ohm evuxial line.
All antennas were very carefully matched to 50
ohms at 3080 ke. A four-position coaxial switch
was used so that switching could be aceomplished
instantly.

Several hundred tests were made, both listen-
ing and transmitting, over a four-week period.
In no instance did the loop outperform the 6-
foot high dipole. In listening tests the difference
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was of the arder of three S units. This difference
also showed up on  transmitting —in  fact,
several stations accused us of turning on a linear
when we switched to the dipole!

The difference between the loop aud the in-
verted V was not so marked, but in most in-
stances the V outperformed the loop by aboui
one 3 unit. Usual transmitting reports were S6
on the loop, 87 on the V, and 89 or more on the
big dipole.

The vertical produced some very interesting
results. During the daytime the vertical was
very poor compared to the other three antennas.
In fact, in some instances, with 86 to 89 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) contacis.

Because the Klectronies article had emphasized
that the loop did a better job than a full-size
dipole, we did considerable head scratching.
Finally, we called Kenneth Patterson, designer
of the loop, u call which brought forth svme
very interesting information. Mr. Patterson
quickly pointed out that our problem was most
likely in the ohmic losses in the joint connections.
In the military version, special sleeve clamps
are used over each joint to insure adequate
“wkin” 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
the performance of our unit and the military
version.? Also, for the mics capucitors used in

{Continued on puge [150)

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

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.

QST for
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c. M.U.F, Tendencies
rrent Sunspot Cycle
%)

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

rent sunspot cycle oceurred over the four-

day period December 31, 1967 to Junuary 3,
196%. With this rise in the maximum usable
frequency (m.u.f.) to or above 51 Me., an entire
new generation of 6-meter enthusiasts disecovered
the wonders of a form of radio propagation that
has been largely missing from the v.h.f. scene for
eight years or more.

Discussions on the air that followed these
openings convinced this observer that most of
the newer 5-Me. operators have not taken the
time to bone up on what makes F; tick, and there
were indications that even some of the more
experienced may be rusty on 50-Mec. propagation
tricks. Sinece at best, 50-Mec. openings are short~
lived, and spread far apart on the calendar, you
don’t have to miss very many to be left out in
the cold completely.

On the further observation that all too ofte
many 50-Me. stations are not on the air when
they should be (i.e., when the band is « y
this report is presented in the hope thafd

THE first solid F-layer 50-Me. DX of the cur-

during the current cycle.
There uare really only two relevaut que

the avid 6-meter operator wants answered:
1 ) When w111 the baud be op ?

'Fhe answer to bhe tirst xs i
\) Certain t,ypeb ot ()pel

Hong as

not fortunate

50-Me. band opumn
3 ce of the trst

to (iete(t their,

o open for a day or two
u can safely ascertain
whether or nd il opeiing, oceurring on
a Tuesday, for example, will repeat itself on
Wednesday. This should trigger a reflex iustinct
telling you to do what you cau to be absent from

the band w
more. (In th

. work on Wednesday!)

*5518 East Pico, Fresno, California 93726,
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() Certain conditions that trigger 50-Me.
openings via the # layer are likely to repeat them-
selves 27 to 28 days after their initial appearance.
So the mere fact that you missed a rare opeuing
to the Caribbean and Hawan on Jannary |
should not eause you : hupe There is =
better-than-even char will repest
itself January "b»—')‘J ar February.
More about this 4

The answe
so simple. B
to believe

ar the rig, your being
ime i3 usually the most

156 the ¥ reglon of the mnosphere
different characteristics in the northern
re during the fall than the spring, or in
ter than the summer, we can reasonably
openings of a different nature in the fall
' in the spring, ete. The intlnences we have
ntioned may occur at any time of the year.
But the reactions such intuences 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 recall, the Central
Radio Propagation Laboratory (now the Envir-
aonmental 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
ubove the globe, for that time of day. As nice
ags 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
iext Tuesday. Primarily, they are prepared for
the commerecial h.f. radio circuit user, who must
have virtually (U0-percent reliable communica-
tions between two distinet points on the globe.
The charts make no allowance for the unusual
influences which cause the HU-Me. band to open
briefly, and that is all that we are eoncerned
with here.!

HEveryone on 6 kicks the phrase “sunspot
count” around quite glibly. But what does it
mean? Aand 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 eount itself has no direct bearing on 6-meter
eonditions. 1f someone advises you that an
observatory counted 200 sunspots this morning,
don't break a toe runuing for the 6-meter rig.
1t probably doesn't mean 4 thing. Next week the
count may drop to 35 for a day or two. The
eount is important only when it is in proper
perspective, and that is when it is taken as a
long-term 13-month average. Here is how it
works.

At the end of each month the daily observed
(i.e., visually counted) sunspots are averaged
together. The sunspot cycle i3 based upon the
smoothed sunspot numbers. A smoothed number
is an average of the observed monthly numbers
over » [3-month period. Since the smoothed
average is always centered on the middle month
of the l3-month period, the true vount (the
smoothed average) is always behind the current
month by at least 6 to 7 months.

Solar observers ulso release a smoothed sunspot
number forecast. The forecast ix centered on the
eurrent month; taking the six months' actual
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 4 combination of the past, present and
future. And even the best of us have trouble with
the future. So the sunspot count is probabiy not
2 very good method of telling us what to expect.
At least not tomorrow, or the next day. Or next
week. g it useless?

No, not at all. Keep in mind that ionization
of the F layers is & cumulative thing. 1t builds
up day by day, sort of like & trickle charge on a
battery. As long as the average number of sun-
spots vbserved continues to climb, the trickle
charge builds the ionization higher and higher,
until something comes along to short-circuit the
charge, stuch as u solar flare and following mag-
netie disturbance. Then the ionization process is
degraded for as long as the disturbance lasts,
When the disturbance dissipates, the ionization
process begins anew, usually starting near the
point where it left off before the disturbunce
oceurred.

As a matter of purely academic interest, 6-

1 Rule-of-thumb for use with ESSA Predictions: If the
g, indicated for a given month is 44 Ale. 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
last 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
disturbance imminent or in progress) G-meter
signals between such regular points as the East
Coast and Europe, Fast and West coasts of
North America, or West Coast and Hawaii-
Japan.

Since there is serious yuestion as to whether
the smoothed sunspot count will ever get that
high during the current c¢ycle, we must rely on
the so-called disturbed conditions to influence
the 50-Me. band. And that brings us to our true
topie.

Observe—Analyze—-Operate

When the sunspot count is above 120, it
doesu’t tuke au analyst to *predict” that the
band will open. Simply being around every sv
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 MMe.
opens ouly when some form of catalyst disrupts
the normal course of events in the F region. This
may oceur ouce 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
swre to follow. (A) in this case is a solar Hare,
or magnetic disturbance. And (B) is an open
baund on 50 Me.

Check WWV-WWVH

In addition to broadecasting highly-aceurate
time signals, ESSA stations WWV and WW VL
transmit regular reports of observed solar activ-
ity. Through an interconnected network of h.f.
radio circuits, solar ubservatories all over the
¢lobe share thelr information. WWV also reports
to its listeners the current observed radio
propagation conditions: more about this shortly.
Of the two services, the solar observations are the
more important because they give you the first
warning that something unusual is going to
bappen to our 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 WWV at 19 minutes
past each hour, and WWVH at 49 minutes past
each hour, on A2 code, at about 7 words per
minute, ‘Table 1 lists the symbols that may be
included, in groups, in a report at 1Y aund 49
minutes after the hour, and further explains the
sequence transmitted for your interpolation.

Let's assume that you tune in WWV at 19
ninutes after the hour, or WWVI at {9 minutes
puast, 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 g8¢

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

WWV-WWVH Geo-Alert Symbols
and Meanings

Thereare three sets of meaningful symbols.
First symbol after the identification, GEQO.
This letter is repeated three times.

i — No alert — nothing
pected.

[ — Klare expected — general type.

S — Proton flare expected —— more severe
type.

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

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

V — Proton flare and magnetic storm ex-
pected — same as U.

H — Strat warming.

) — Strat warming and flares expected.

B — Strat warming and proton flare ex-
pected.

M — Strat warning and magnetic storm

expected.

Second symbol transmitted, repeated

three times. (Report on an actual observed

flare event.)

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

T - Wvent began between 06 and 12 UT.

H{ — Event began between 12 and 18 UT.

¥ — livent begun between 18 and 24 UT.

I —— Hvent began between 00 and 04 on
day of alert.

|t — No ualert (no observed event).

Third symbol transmitted, repeated three

times. (Report of an observed disturbance,

such as follows an event us reported first

unusual  ex-

symbol.)
{J — Bvent began day before alert, 00-06
UT.

A — Kvent began 06-12 UT.
B — Bvent begun 12-18 UT,
) — Hvent began 18-24 UT.
N — Event begun 00-04 day of alert.
I8 — No alert (no observed event).
A typical report is GEO DDD EKE EEE
UT 2 AD 080. Of this, only GEO D (DD)
E (EE) E (EE) has any hearing on solar
activity and disturbauce reports. See text,

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

GEO DEE UT 2AD 480

The “D” is the first symbol. Using Table I,
we see that it indicates there is stratospherie
warming (start warming), and that flares ure
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 1o 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 ale withessing a sunspot or complex of
spols which are similar to others in the past
which have produced flares. And since any
type of flare will probably cause the # layer to
do erratic and unusual things within a period
of from 24 to 48 hours from the time it oceurs,
you should be on your toes.

Onee you have your first warning that a flare
has wvceurred, then what? At this point you
should begin checking WWYV as 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
be expected to cause the magnetic disturbance
oceurred between 00 and 04 UT of the day that
yvou 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, oscillating or pulsating
up and down. This will cause the familiar Hutter
fading 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
consists of one of two letters, followed by a
number. ¥ 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 Atlantic path, 1 being ter-
rible and 9 beiug excellent. When this report
switches from &V to U, most of us hope the num-
ber following the [/ will sink as low as 3. A U3
indicates a pretty severe disturbance. The more
severe the distirbance, 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 open under disturbed
conditions. If the disturbance is short-lived and
conditions rapidly return to normal (ie., N5,
N6, N?) 50 Me. probably will not he widely
affected.

S0 with WWYV sending U7 something, what
next? The first impact of the svlar flare energy
may be an auroral display and disturbance,
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upseiting as this energy is to our magnetic
balance around the magneiic narth pole, More
northerly stations should experience a 50- or
t44-Me. auroral opening. If the disturbance ig
expecially severe, the auroral conditions will be
noticed at more soutberly latitudes. Of course,
this is also a tip-off 13 to the severity of the £
unbalance for the following day.

So much for the disturbance itself. Now what
directions will the band open? It was a common
rule of thumb during the 1946-19 and 1956-60
eyele peaks that a disturbance would result in
South American openings for U. 8. 50-Me. sta-
iions, following the break-up of the disturbance.
Since our 5)-Me. experience extended back only
to 1946, we naturally expected more of the same
in the current cycle. While we are just barely
into the present eycle, as far as 50-Me. openings
go, it may be that this rule is due for some
modification.

For example, a minor disturbance reported
November 18-19 resulted in driving the tratis-
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 minor nature December 20 again
drove the m.wf. up on ecast-west paths, again
from an average of 40 to a peak of 45 Me.
following the disturbance.

The muajor disturbance between December 30
and January 3 drove the m.uf. up again from
an average of around 10 Me. to above 50.
Typical paths wurked were: December 31~ \WW5
to KP4;WI, 2,8, 4, 8 to VP2, PJ2. January 1 —
W6, 7 to W1, 2, 3, 4; W6-7 to KH6. Junuary 2
— W4, 5, 6, ¥ to KH6. January 3 -— W3, 4,
VP7 to W6; TI to W6; TI to KH6; W5, 6, 7
to WHGE.

These are basically easi-west paths with the
exception of the very first day after the storm
when the southern Cuaribbean area was worked
from W1-4, %. At the same time, however, KP-
wis being worked by western W5, which is an
east-west path. So, clearly, there is no pat answer
in the direction question. If you have reason to
expect disturbed ronditions, listen often, call
) often, and use Table III for generalized
beam headings, if you are new to the game.

TABLE II
WWYV Radio Condition Report
N —— Normal, szttled conditions.
[J - Unstable, unsettled conditions (dis~
turbance present).
1 - Very poor, unusable conditions,
5 — Average conditions.
9 — Hxtraordinary conditions.
Numbers between 1 and 5 are from below
average to average; numbers from 6 to 9
are ashove 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.

[100-1300: Southeast-south-southwest-
west.

1300-1500: Southwest-northwest.

1500-1700: Southwest-northwest.

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

0700-1100:80outheast-south-southwest.

1100-1300:Southeast-south-southwest.

1300-1500: Southwest.

1500-1900: South-southeast (T'E plus Fs).

27-28-Day Repeat

The sun rotates to its axis once every 27 days,
approximately. A particular sunspot or eomplex
of spots which faced the earth on, say, January 1,
will again face the earth ou January 25-29,
provided the spots still exist. Thus it is always
wise to mark your calendar around 27-2% days
after au observed event, to remind you to check
for s recurrence.

Use the 10-Meter Band

Many old-timers on 6 listen or operate a great
deal on 10, ulso. The two bands are not dissimilar;
10 meters is simply open more often! You can
nften spot, a 8-meter opening in the making by
observing what iy coming through on 10 meters.
As ionization becomes more intense, 28-Me. skip
shortens and the m.ui. moves upwurd in fre-
quency. Reference is made to drawings on 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 10-meter signals from
Pensacola, Fla., 1300 miles, and on my SP-600
I can detect signals at 35 Me. from the Miami
ares, (B). At 0800 PST 10-meter signals from
Houston are coming through, 1550 miles. On
35 Me., Atlanta, 1850 miles, is coming through,
and I am hearing Miami-ares stations as high
as 43 Me. (C). At 0830 PST, lo-meter signals
are heard from Amarillo, (000 miles, 35-Me.
signals are in from Houston, 43-Me. signals
are from Atlanta — aund low und behold, 50 Me.
i open to southern Florida!

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

In the ecase of transcontinental F-layer work
o 50 Me., we know from experience that the
openings are centered around 0V00-0915 PST,
or 1200-1215 EST. If the opening has not e
curred by 0915, the band probably will not open
that day. The m.u.f. may stop at 43—45 Me., and
stay there for an hour or two. In short, there is
an optimum time for 50-Me. upenings over any
given path. If the optimum time commes and goes
without an upening, you can usually go about
your business for the day.

There ure two excellent spot. frequencies which
every died-in-the-wool 6-meter man should be
able to mounitor 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 a series of voice announcements
(... 201 call your office, 445 call Dr. Jones,
6832 eontuct Tom Smith . . .") followed by
voice announcement of their call letters wnd
location. Messuge sequences are short, and voiee
identifieations regular and as close together as
every 30 seconds, making for quick aud easy
identification. Of the two, 43.58 is obviously the
better, but boih are useful.

If yon live in an area where vou have
local oceupancy on these channels you might
fry 35.22 or 43.22, also puaging channels.
You certainly don't need a special receiver to
listen in on these frequencies. There are many
low-cost printed-eirenit 6-meter converters, and
simple t-meter converter ecireuits, which will
operate fine in this range, feeding into your
receiver as an L., by simply plugging in an
appropriate erystal and grid dipping the r.f.
coils and LI, output coil to the proper frequencies.
By monitoring 43.5% in particular, you can almost
always be 30 minutes or more ahead of a band
opening on 6 meters or, negatively, tell vourself
the band simply is not going to make it that day.

Some Generalities

1t the present sunspot evele reaches an honest
~muoothed count of 120 or more, we can probably
expect reasenably regular transcontinental, K116,
JA, Buropean and African openings on 8,
without the aid of a disturbaunce, during the
period November 1 to February 15.

Single-hop #5 (2000-2500 miles) will normally
peak on any given east-west path when the loeal
time at the midpoint is between 10 and 11 a.n.
Remember that some areas are close to either
eustern or western edges of time zones, and allow
aceordingly.

iCaptinued on yugg 1500

\ secondd.rv peak sometimes dm elops about 2 hours
later, or ubout 11:15 local time,~uprroR
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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,* W1YDS

ticated communications systems, there is

room for the lowly regenerative receiver.
The unit shown in Figs. 1 through 6 is o 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 buand switch. No test equipment is re-
quired, as nothing needs 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.
Bince the supply voltageis only 9 volts, there is no
shock hazard for the beginner to worry about. Be-
ing battery uperated and entirely 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
checkingintruders that are supposedly in the ham
bands, as the three-transistor unit has no con-
verter stages to generate spurious signals that
muy give a false indication of the frequency of an
ingoming 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., ¢.w. and s.8.b. signals of 0.1
uv. or greater are audible in the headset. All-in-
all, the receiver does a surprisingly goud job for
the small amount of eireuitry involved. It 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

# Assistant Technical Editor, QST,
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EVEN in this age of crowded bands and sophis-

chances of front end overload by nearby broad-
cust stations. In locutions 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, ¢y, 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 easier, 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 eapacitor (% and band-set ca-
paeitor s, One amateur band oceurs in the fre-
quency range of each plug-in coil. Tn each ease
eapacitor (Y, in series with the bandspread ca-
pacitor, has been chosen so that the amateur band
in question occupies the entire tuning range of the
bandspread capacitor.

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

Althongh the superbet is by far the most
popular receiver in use today, the
regenerative receiver still has a place
in the bam shack. Its simplicity makes
it an ideal beginner's project as well
as an easy-fo-make standby unit for
the advanced amateur.

QST for
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Fig. 2—Cirauit 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+—5See Table I

Cs— 50-pf. variable (Millen 19050).

Ca—140-pf. variable {Millen 19140).

Ji, Ja—Insulated tip jacks.

L1, Lz—See Table I.

Q1— Field-effect transistor (Motorola MPF104).

Q2, Qz—N-p
2N2925, 2N3391A, 2N3403, or 2N3405).

R2—10,000-0hm control, linear taper.

-n transistor (General Electric 2N3860,

R3-—100,000-0hm control, linear taper.
Ry—10,000-ohm control, audio taper, with S1 attached.
RFC;, RFC5—10 wh. (Millen 34300-101).
RFC2, RFC4—33 uh. (Millen J300-33).
RFC3—5 uh. (Millen 34300-5),
RFCs, RFC7—2.5 mh. (Millen 34300-2500).
RFCs, RFCo—68 uh. (Millen 34300-68),
Si—3S.p.s.t.
tjames Millen Co. will sell direct if you cannot get the
components from a distributor. Write to James Millen Co.,
Malden, Mass., Attn: Wade Clayewood.

adjustment easier. £z is for coarse adjustment
and £y, one-tenth the value of i3, is for fine
control. An electrolytic capacitor, Cg, bypasses
hoth controls for audio; without it, the detector
wonld be rather insensitive. £FCs, Cr11, RFCy

and Cja, form an r.f. filter in the drain ecircuit
of Q1 to keep r.f. from reaching the buse of the
first audio amplifier, Q2. A 4700-0hm resistor, /4,
is used as the detector load, rather than an ex-
peusive inductor or transformer. Volume control
e varies the amount of signal reaching the
base of audio output stage Q3. @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 as antennas (creating hand-capacity effects
on the higher bands) by being isolated from the
power supply and Qs with r.f. chokes.

Construction

The receiver layout is uncritical and you can
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 a new-
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Range

il Me. 'y 'y 'y
I 1.63-2.55 63 1800 short,

11 2.55-5.6 — 1300 08

1 4.90-10 — 650 st

IV 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-wound with enameled or Nylclad copper wire on 1-inch
diameter 5-pin eoil forms (Millen $5008). For winding detuils see Fig. 3.

I la Dimensions, inches
turns  turns  Wire Size A B {7
415 4414 No, 26
Al 3517 No. 24
2hy ixlg No. 20
LEEN Glyg No. 2
215 614 No. 20
214 514 No. 20

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

The receiver is built on o 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, aluminum
to the specitied size, a commercial bottom plate
will serve nicely. ‘

Referring to Fig. 4, center ('s tuning shaft
2 inches from the right edge of the panel, and
center Cy’s tuning shaft 514 inches from the
same edge. Bolt the capacitors to both the panel
aud the chassis, being careful not to damage the
plates at the front of the capacitors with mount-
ing screws that may be too long. Attach two
1-inch ceramie pillars {Millen 31001) to a 5-con-
tact tube socket (Amphenol 78RS5) and position
this assembly half way between Cp and Cs =0
that pin 3 of the socket is closest to the front
panel. Before holting the pillars to the chassis,
put o soldering lug (to be connected to pin 3)
under the ceramic insulator nearest the front
panel, and slide a flat washer under the other
insulator. Space terminal strips 7'B; through
T'By 214 inches apart, with the first mounting

~

Fig. 3.--Sketch of typical plug-in coil used in the regen-
erafive receiver. Ly and L2 are wound in the same direc-
tion. The hole for euch 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
15 inch from the rear. Fasten these terminal
strips and the battery holders to the chassis with
the snme screws.

Install C5's dial mechanism on the front panel
using two #5-inch 6-32 threaded spacers. Attach
C¢’s dial so that it indicates O ut maximum
eapacitance and 10 at minimum capacitance. All
the diuls except the oue for Cy are from Millen’s
10005 series,

By close inspection of the photographs and the
schematic diagram, it should be eusy to wire the
shassis, The circuit runs from left to right in
the schematic and from approximately right to
teft in the rear view of the chassis. Using Fig. ¢
as a4 guide, connect transistor suckets to the
appropriate terminal strips. Solder the center
tead of each socket directly to the terminal lug
shown and use short lengths of wire between the
remaining leads and lugs. Use a heat sink, such
13 an alligator clip, when soldering the lust end
of each wire to be secured, otherwise the lead
may come undone from the first couneetion.
Make 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 a No, 50 drill. Each hole
should be drilled above the prong to which the
end of the coil will be terminated. Wind L first
and then Ls. Serape the ends of the coils with
a knife or razor blade, sv that good electrical
contact can be made to the prongs. It will be
eagier 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 L have been
put on the form, install Cy (if applicable), ¢4 or
a short, and Cy in that order. Push the eapucitors
down to the hase of the coil form, keeping the
eonnecting leads as short as possible, Carefully
solder the coil prongs. Wipe away 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 ferminal strip soldered to a standard lug-type tie-point, Of the four parallel

terminal strips next fo the filter, T8 and TBg support the regenerative detector, Qi, TBs supports the first audio stage.
Q2, and T By supporis the outpuf stage, Qa.

Before turning the set on, check the wiring
carefully with the schematic diagram and the
photographs. Be especially cureful 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 sudio output stage works best with
high-impedance headphones (connected to J1and
J4) 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 0 to 10 band-set
capacitor dial at 7.5. With Cg ut this setting, the
handspread capacitor should tune from approxi-
mately 3.5 to 4 Mc. Turn the audio gain control
full on. With the fine regeneration control, Ra,
wb about midrange, advance the coarse regener-
abion control, Rz, until the receiver starts to
nscillate. The point at which the detector begins
to oscillate is easy to recognize, as a thumping
sound is heard and the background noise in-
creases. Then by tuning the bandspread capacitor
it, should be possible to hear signals.

Tt will be necessary to vary the regeneration
controls for optimum reception of different signal
types (a.m., ¢.w. and 2.8.b.), strengths and fre-
(uencies. For a.m. recepiion, advance the re-
generation controls to the point just before
where the detector uscillates. This is the most
«engitive operating poiut for a.m. signals, and the
selectivity of the ecireuit is better than at lower
settings of the regeneration controls. Very strong
signals, which may cause *blocking,” may be
reduced by backing off either Ky or I3 or both or
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by redueing the antenna coupling by econnecting
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 bevond the point of oscillation.
However, very stroug signals may overload the
detector and become impossible to tune in at
low beat notes. This can be overcome by further
advancing the regeneration controls or by re-
ducing the antenna coupling as described above.
Note that if the regeneration is pushed too far,
a puint may be reached where an audio squeal
will be heard. For satisfactory operation of the
receiver, be sure the regeneration controls are
set below this point.

S.8.b. is tuned in with the regeneration controls
set at the same point as for c.w. The bandspread
eapacitor 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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RFCS R2 co RFC?7 +9V, RFCY cI3

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.

cl2 cie RB

R6 RS RFCE

R7 R6 S Ci5
+9V, Q2 BASE RS +9v, R

Q2 COLLECTOR
Q2 EMITTER  R7

cast band, three plug-in coils
will likely be required be-
cuuse of the small size of (.

43 COLLECTOR
ce REES e In addition, it will be neces-
R9 o3 E sary to dJisconnect the h.c.

Q3 EMITTER
03BASE | RO filter to prevent severe utten-
uation of the hroadeast sig-
nals. It may be possible to

tune the G-meter band if an

783

the signal until the voice becomes intelligible.
Overloading is couguered in the same 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 band
coverage. Turn s and Ky to midrange. Set K3
at the point where the detector just starts to
oscillate. Tuue s and adjust Re as required. In
some cases the fine regeneration cuntrol may
runt out of range; it will then be necessary to
readjust £23 to bring it back in the ballpark.

Two undesirable effects muy be noticed with
this receiver, especially at the higher frequencies.
If an inadequate ground system is used, the re-
ceiver will exhibit hand-capacitance effects. Also,
us with any regenerative set, an antenna blowing
in the wind can cause the frequency to change.
If the latter difficulty becomes serious, an indoor
antenna might be called for. Lighter antenna
coupling and coaxial 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 bands in mind.
Other bands are spread out to a lesser or greater
degree, Table 11 shows the approximate settings
of the band-set. capacitor, U, for spreading each
high-frequency ham band over the tuning range
of the bandspread tuning capacitor, (5. How
aceurate each setting is, of eourse, depends on
how closely the coils are duplicated.

Possible Modifications

In order to keep costs down, no cabinet was
used to house the receiver. The set should per-
form well in most locations without one. How-
ever, in sume spots, a.c. pickup may be a problem.
By using 2 metal cabinet, there won’t be uny
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 eover the broad-
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appropriate  coil is  con-
structed: however, perform-
ance will probably not be too
gatisfactory at v.h.f.

In order to achieve 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
eoils, you can save yourself the cost of two spools
of wire. Using the same dimensions and
turns count given in Table I, wind coils 1T
through VI with No. 26 wire, being careful to
erqually space the turns.

Table IT

Cotl Band Cg Selting
i 160 1.5
II %0 7.5
111 40 7.5
v 20 K.0
A\ 15 8.0
VI 10 9.5

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

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 a bank of ordinary flashlight cells,
as they are availuble at more stores than any
other type, and will last u long, long time in this
receiver.  [G5¥

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when vou
write League Headquarters. Use ours, too. It's
068111,

QST for



o Boginner and Vovice

Novice or General-TVI Can
Be Tough!

BY LEWIS G. McCOY.,* WIICP

WITH the upswing in the sunspot eycle the

15- and l0-meter bands are seeing more

and more activity. Many General Class
hams — and, uf course, Novices — haven’t been
around long enough to “Jiscover® 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 bitter
along with the sweet — TVI. The harmonics
from a transmitter usually get weaker as th:
harmonic number increases: for example, the
ond harmonic would be strongest, the 3rd
slightly weaker, the -tth weaker still, and so un.
In 160-, $0-, or $0-meter operation it is actually
difficult to find a harmonic strong enough to
cause television interference because the har-
monies are high-numbered. On the other hand,
the low-numbered harmonies from 20, 15 or 10
meters cah eusily be strong enough to cause
quite severe interference. What this meaus is
that when you operate on these higher bauds in
an area that has TV Chaunels 2, 3, 4 or 8, you
must make sure that there is no harmonic
“leakage” from your station.

Fundamental Overloading

In dealing with TVI there are two basic
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 meun within
u 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 fundamenial
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, su many spurious
signals will be generated that interference will
appear in all channels. Incidenially, when inter-
ference is present in all channels, or in channels
that are not harmonically related to your funda~
"% Novice Editor.

Mazrch 1968

mental, it is a good indieation that the TV set
itself is at fault, or at least partially so.

To overcome fundamental overloading, the
front end of the TV sel must be made more selec-
tive o it will reject undesired signals, or at least
attenuate them to the point 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 ithe air there will be no TVI,
hut 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 TVI situation can
quickly get out of hand.

The cure for the trouble is the installation
of u high-pass filter on the TV set. A high-
pass filter is a combination of coils and capacitors
that will permit signals above 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 autenna leads and the TV tuner, directly at
the tuner. TV signals can get through the filter
without heing attenuated, but any signals below
Channel 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. Tou attenuate
harmonies coming from your rig you need a low-
pass filter. Tike the high-pass, the low-pass
tilter is a combination of eoils and capacitors,
but it passes signals below its eutoff frequency.
Fig. 1 and the photographs show a 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 these days when
practically every TV receiver was in a
Fringe avea. But he’s not impotent by a
long shot! With the sunspot cycle opening
up the 10-ineter band some precantion-
ary measures are called for if your
operating is moving wup 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 coming from your rig must be fed through
the filter, not around 7t. This means that the rig
must be in an r.f.-tight enclosure, with good
shielding techniques used wherever there is any
chance of harmonic leakage. In the process of
generating a desired output frequency, a whole
family 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
Jeave the transmitter is via the low-pass filter,
we can run into T'VI problems,

How Much Shielding?

The “tightness’ of the shielding required in a
transmitter depends primarily on the strength of
the TV signal at the receiver’s antenna terminals.
Tt is possible that a radiated barmonic won't
cause TVI, simply because the TV signal is su
strong that it isn’t bothered. However, because
you never can quite depend on what a neighbor
has for 4 set or antenna system, it pays to have
yourequipment ‘‘ clean.”

Omne mistaken assumption that many Novices
and Gienerals make is that evmmercially-built
transmiiiers they may own will have adequate
shielding. As a matter of fact, very few com-
mercial rigs bave what we would call really
harmonic-proof shielding. While most gear these
days is in metal enclosures, this in itself is no
guarantee of good shielding. For good shielding,
sl r.f. stages, particularly the final amplifier,
must be cowmpletely enclosed in metal. The
enclosure can be made of perforated metal 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 » perforated metal box is installed
around the amplifier, ure all corners and the
top and bottom clean of paint? For the enclosure
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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
on the chassis? And does the bottom plate have
clean metal-to-metal contact? Are the leads to
the meter or meters shielded and bypassed?
These questions give you a 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 set. By “properly” we mean
installed as close to the tuner as you can mount
the filter. If you mount the filter on the back of
the set at the antenna terminals it is possible
that there will be sutficlent antenns lead length
between 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. Connect the transmitter to a
dummy load — one of the shielded variety, not a
lamp load, unless the lamp is in a shielded box.
The transmitler and TV set should be near each
other, preferably in the sume room. Load up the
rig into the dummy and then check the har-
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 a 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
¢heck 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
a piece of 3U0-ohm Twin-Lead long enongh to
reach from the set to the rig. Connect the other
end to the receiver, along with the regular
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antenna. You may find that the TV picture is
weskened appreciably: if o, shorten or lengthen
the test lead by about 12 inches.

With the transmitter running 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, If any spots have appre-~
ciable leakage, as 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 ean either buy or build your low-pass
filter. For those interested in building their own,
the unit shown in Fig. I and the photographs
ean be put together in an hour or so.! Two
217 % 21{ ¥ 5-inch wluminum 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, Ja—Coax chaossis fitting, type 50-239,

Ly, Ls—4 turns,

Lg, Le—7 turns,

Lz—8 turns.

All coils are Ya-inch inside diameter, 8 turns per inch,
Mo. 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 14 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 aceurately calibrated grid-dip meter. Wire up
the filter except for Lg and 714 Short the inner
conductor pin on Jy to chassis at its inside with
s metal clip; then couple the grid-dip meter
to Ly and adjust ¢ for a dip at 54 Me. Do the
same thing at the Lz end of the circuit. Next,
couple the grid-dip meter to Lz, set (o und Cy at
maximum capacitance (plates fully meshed) and
vary the turn spacing on Iz until the circuit is
resonated at 29 Me. You may have to reduce the
amount of ecapacitance slightly on both (s and
5 to hit 29 Me. Next, remove Lg and install

£ The filter deseribed here is based on the image-purameter
method of design. For one adanted particularly to 10-meter
operation, with rejection points ut the second and third
harmonies, see Wetherhold, A ‘l'en-Meter Harmonie
Filter,” Q8T. September, 1967, It is based on modern filter
design methods,

28evbold, *“ Harmonic Radiation from External Nonlinear
Systems,” QST, January 1953,
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Lo und Lg. Withont the short on Jy, und withont
toutching the capuacitors, adjust Le by varying
the turn spacing to resonate at 37.5 Me, This
is the eireqit formed by C4q, Ly, Le, and Cs, Make
the sume adjustment at the 1.4 end of the cirenit.
Now replace L3, and a distinet resonance should
be found at any eoil 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), Varviables
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 sny harmonic leakage, the low-pass
filter should take care 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 iy one other cause of TVI that iz
tough to clean up, particularly in a weak TV
signal area. This is harmonic generation due
to a rectifying contact between two conductors
in the area of the transmitter or nearby TV set,

Any ecorroded or poorly-connected metal
surfaces can act as a rectifier — tor example,
loose or corroded connections in your antenna
system. Whenever a strong r.f. fleld eanses a
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. 1t is 4 simple enough maitter to go over
all yvour antenna connevtions 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 contact, An
article some vears buck® treated this type of
TV in great detail, covering methods of locating
and curing the trouble, and it is recommended
reading for auyone with such a problem. [B5T—

Fifty Years of ARRL

54 A bound 152-page reprint of the [

W gold-edged historical articles which

M appeared in the 1964 issues of QST

B4 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 o companion piece to
M the classic 200 Meters and Down, a
i reprint of which is also available from
fhe 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

ue v.h.i. enthusiast often uses a high-Q
Tcoaxial filter ahead of hig converter, to

prevent blocking and erosstalk from nearby
TV or f.m. stations. Another v.h.f. man muy
want a similar filter to “remove the garbage”
from his homebrew 2-meter s.8.b. exciter. These
single or multiple-section filters are usually
laboriously fabricated using conventional cireular
coaxial construction, and may give gquestionable
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 filter theory, eliminates most of the
above trials and tribulations. Multiple-section
filters are eusily constructed in o few hours, and
will work the first time with little or no adjust-

"+ 2 Forum Court, Mortis Plains, N.J. 07950,
¥ Webster: * Interdigitate — To interlock, as with the
fingers of folded hands.”

_ BNC
8-32 SCrews Connector |,
T "6
£ an. Vsl =
o) % :g o 1o} L_—
T T (] i % i —
ST M P
Soider”
6% .
Bl 1y
N Al Atk L)
Approx.
374

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 fAlter and
their out-of-band attenuation properties are just
what theory prediets,

This article will not discuss the design of these
filters since this has already been elegantly cov-
ered in the literature.? Instead, two basic models
will be described which, when scaled to other
frequencies, will satisfy the filtering requirements
of most v.h.f. men. Both filters are constructed
of stock size brass and aluminum which can be
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 Me., with a 3-db. bandwidth of
2 per cent. The measured insertion loss vs.
frequency in a 50-ohm system is shown in Fig. 2.

60
4 STAGE lNTERDIGIIAL
BANDPASS FILTER

/

. \ /

. 1/
\

“, AL

TD INSERTION LOSS—50.0 SvSTEM

_J

400 410 420 430 440

FREQUENCY, Mc.

450

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

The filter has 4 ““ maximally flat”” or Butterworth
response, which means that there are no loss
ripples in the passband. It was used to reject the
oscillator aud image frequencies of the author's
s.8.h. upconverter for 28 to 432 Me.

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. 1062, pp. 479-441. Also, W. 8, Metealf, “Graphs
Speed Design of I[nterdigital Filters,” Microwares, Feb.
1467, pp, Y1-45,
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approximately 34 wavelength long constitute the
high-@ resonators. The two larger rods, whose
open ends are soldered to BNC coaxial connec-
tors, are low-Q coupling sections. One end of
each rod is drilled and tapped for an 8-32 machine
serew so that it may be securely attached to an
end wall. The top and bottom ground planes are
L' brass or aluminum, fastened to the drilled
and tapped end walls by several 4-10 or 6-32
machine serews. 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-
sfuired. The ground planes overlap the coupling
rods by an amount sufficient to prevent any
radiation loss.

In the first model built, the rods were plain

_BNC
Qnnector~.,

Soider— T

8-32 N W
Screws —T
e 80 oA He- B0 21 80 eSS~ B — |
40 o
Screws = <tm=p- 3
%, 3

Fig. 3—Structural details of the 1296-Mec, filter are
similar to those of the 432-Mc. model, excepi that three
circuits and cylindrical conductors are used.

stock brass and the ground planes were 1 inch
thick aluminum. This guve a 1.4-db. midband
{432 Mae.) 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
[ength subsequent tuning was unnecessary.

"The filter ean be scaled to any other frequency
hy changing the rod length, but keeping the
center-to~center and ground plane spacings the
saume. For example, the rods would be approxi-
mately 20 inches longin a filter tuned for 144 Me,
The 3~-db. bandwidth would remain at 2 percent,
i.e. 2.9 Me.

Since the resonators open ends are loaded by
“fringing capacituuce”’, their lengths are always
slightly less than one quarter wavelength. It is
difficult to eompute this capacitauce and hence
aceurately predict what the reduction of rod
fength 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

O3
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o

8

S

Jh. INSERTION LOSS— 500 SYSTEM

1.0 1.1 1.2 13 1.4 1.5 1o
FREQUENCY, Ge.

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 2039 tripler to
remove the 432-Me. 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 heartaches usually associated with the
construction of v.h.f. and u.h.f. bandpass filters.

GE]

interior view of the 432-Mec. filter, with the top cover
removed. Four square brass rods, grounded at alternate
ends, comprise the tuned circuits. Larger rectangular rods
af 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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Gadgets

An exterior view of the outboard b.f.0. assembly. A small
Minibox serves uas 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.8.b. reception. Some receivers
-%- have b.f.0. 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 L.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
foregoing paragraph. A working example of such
a eircuit is given in Fig. 1. The unit is built to
operate “outboard” and can be powered from
the receiver’s accessory socket. If the receiver
does not have one, it should be a simple matter to
add an outlet.

Two crystals are used, ¥y and ¥y, permitting
upper- or lower-sideband reception by merely
switching one of two crystals into the circuit by
means of S1. A level control, Ry, 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. gignals can be obtained.
A 8.p.s.t. switeh, Ss, 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 ; would

34

A Stable
Outboard
B.F.O.

have to be made smaller in capacitance to provide
the proper feedback for the oscillator. Oscillator
V14 is a standard Pierce type, is easy fo 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
aceessory outlet.

Using The B.F.O.

The proper crystals for the b.f.0. 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 455-ke.
Lf., order a crystal for 456 ke., and another
for 454 ke. In other words, pick a crystal that is
one kilocycle higher than the if., 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.

Capacifors are disk ceramic. Fixed-value resistors are

Ya-watt composition.

Ci1—See text.

Ji—Phono jack.

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

RFC1—2.5-mh, r.f. choke, 50-ma. rating, or greater.

$1—S.p.d.t. single-wafer phenolic rotary. {Stide or toggle
switch suitable also.)

455-ke. i.f. is being used (center frequency), it
is helpful to have u -155-ke. crystal on hand for
aligning the i.f. The erystal 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 e.p.s. tolerance) for $1.75 each,
ground te your speciications.!

To feed the b.f.o. signal into the station re-
ceiver, mount s phono eonnector on the rear
apron of the receiver’s chassis. Use a short piece
of shielded audio cable, or miniature coax line,
and route the b.f.o0. signal to the secondary side
of the last i.f. transformer. Using ‘gimmick”
coupling, wrap two or three turns of the center
conduetor of the b.f.o. cable around the con-
necting lead which joins the if. transformer
secondary to the detector tube's grid, or to the
r.f. side of the detector diode. Make sure that

VAN Crystals, 2400 Crystal Drive, Fort Myers, Tlorida.
Catalog available on request,

CATHODE .
FOLLOWER s2

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

the two wires are insulated from one another
s0 that a short-circuit will not ovceur. Ground
the shield braid of the b.f.o. cable where it enters
the receiver and again at the end which is near
the detector circuit. 1f more b.f.o. injection is
needed, increase the number of wraps of the
gimmick coupler until the desired performance
is obtained. £; should be set somewhere near
midrange during this adjustment.

This b.f.o. can also be used in 8.8.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 erystal-lattice or
mechanical filter being used. £; could be used
a3 a carrvier-insertion control if this were done,
routing some of the b.f.o. signal around the
filter and into the mixer for c.w. and s.m.
operation, or for tuneup purposes when desired.
— \WWICER

‘&-Straysis

Feedback

The resistor to the oscillator base in W3MOO’s
transmitter (**An Unusual R.F. Amplifier Clircuit,””
January QS7, page 46) lost a K somewhere along the
line. It should have been 1WOK 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 mnore 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

8+ M.
itas (S 4 N)/N, or +

. 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 1925! There’s a story that could stand
some retelling.

When it comes to thinking up “different’ things
o do in ham radio, W3GKP takes a hack seat to
nobody. His lutest effort has been to learn to copy
eode vn a teletype machine. This is a good way to
improve one’s code copying ability and 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.

Being a skilled c.w. man for many years, his show-
ing of the 10-w.p.m. wallpaper at a recent Rock
Creek club meeting caused much amusement.

(From W3GKP OVS repurt, via WI1HDQ)
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An Experimental All-Electronic YOX System
for §.5.B.

Instant Veice Break-In Without Relays

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

Instant c.w. break-in ~— the ability to
hear signals in the spaces betweenr dots
and dashes — bas been with us for
some time. The only comparatively
recent development bas been the in-
troduction of the t.r. switch, which
permits the use of the same antenna,
rather than separate antennas, for
transmitting and veceiving, However,
KOHZF is the first, to our knowledge,
to conceive the idea of applying the
same principle lo wvoice communica-
tion. Here, advantage is taken of the
lapses inherent in speech waveform,
Just as the c.w. system makes use of
spaces between characters. We've bad
an opportunity fo 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 abnormal pause in his
speech,

If an oscilloscope tracing of continuous speech
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
modulated 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 operate. This article discusses the
essential points of an electronic system that is
fast enough to take advantage of these lupses
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,
30 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 trapsmitter 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 becuuse
of lag introduced by the time constants of
vapacitor/resistor combinations which are essen-
tial to the normal operation of the equipment
and therefore cannot be eliminated.

In the author’s case, Colling S-Line equip-
ment was used ay 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 adapter into a tube socket and, in turn,
plugging the tube into the adapter. The adapters
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
w 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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22 5V, )
GRID i +D 2N4220
TO JACK, 3 51
PIN2 BIAS arok [ g //
(GRID}, 02 Q
V5
(2nd. MIXER) N OMEG,
225v 2N4220
EEF’TIZ‘MT(L\A\
TO JACK, 4 /6
PINT BIAS| 3 470K s \55
(GRID), ? 10 MEG
V5
(2nd. MIXER) :

TO JACK,
PIN 9
{GRID)
V2A

{AUDIO)

or voltage-measurement, type. Miniature probes
are available 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 sTAND-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-
stantaneous if the a.g.c. is switched off.

In the electronic system, & transistor, @,
Fig. 1, is used as the switch across the receiver
muting jack. @y is driven by Qs 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
adapter can be used in the 6ALS socket in mak-
ing the connection to Pin 5.
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10 PINS Fig. 1 —Experimental circuitry
(CATHODE) used by the author in apply-
Vio ing electronic YOX control
(VOx REGT) te his Collins 32S-3 trans-
mitter and 75S5-3 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. Ps, 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 TINC? 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 6AL5. Probes for
the series adapters are
type P2,
Transistors: 40138—RCA
2N292—GE
2N4220—MOT

Audio Control

Audio is cut off by applying cutoff bias to the
sudio cathode follower, Vya, in the 328-3. The
additional voltage is provided by a 22.5-volt
battery which is switched across a resistor in
series with the tube’s normal bias. The switch,
in this case, is & 2N4220 FET transistor!, Qs.
When the muting switch of the 758-3 is open,
(receiver muted) — 23 volts normally appears
across the muting jack. This voltage is applied
as cutoff bias to the gate of ¢4 to open the FET
switch. With the switech open, normal bias is
fed to the grid of Vaa through the 470K resistor.
When @1 switches the muting terminal to ground,
the gate of (J is also grounded, and the FET
switch closes, placing the 22.5-volt battery
across the 470K resistor, which cuts off Toa.

The connection to Pin 9 of Vi is made by
use of a series adapter. Clare 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 counections 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 l\IPi"lOf_’
is equally satisfactory.
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MPF102

1.5V, 20K

TO Qi

Q8 NS0 B louee.  EMITTER
- IOMEG.
1000 isv .
4
TO ANT.
——( o % A RELAY
RIp 2W 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 Y2-watt, Py is a phono plug.

Transistors: 2N591—RCA
MPF102--MOT
TR-02—INT

uwplifier in the 328-3 was tried first, but it
proved to be unsatisfactory because of the long
time coustant 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
stage. 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 323-3 is used with the Collins
G- and 2-meter converter. Removing this jumper
permits a switch to be inserted between the two
jucks.

The scereen switch, Qs 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 connected directly to the control
transistor, ¢1. 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 sereen voltage is applied to the 6146s.
When (1 grounds the muting terminal, it also
grounds the grid of 17y, aud V1 conduets. The in-
creased voltage drop across the 5000-ohm base
resistor drops the base voltage. @3 goes al-
most to cutolf, 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 @3 and the
screen and screen-supply jacks are made through
phono plugs.

No switches ure 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 c¢losed 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 Clollins station-countrol box is
in use, its function switch should be turned up to
NORMAL. 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 sufficiently, 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 sirong 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, & series of
switches cau be used to restore normal operation.
The author uses a d.p.d.t. switch in the ¢ cireuit,
one pole to open the battery cireuit while the
other shorts the collector to the emitter. Simple
#.p.8.t. switches are used in series with the bat-
teries in the FET control ecircuits. 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 V;.

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. It 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 once operated with
a system of this type will never be satistied
again with push-to-tulk, or conventional VOX
operation.

The control system works equally well when
the 30L-1 linear is added. Tn normal operation,
the antenna-relay control places cut-off bias on
the 811A grids on standby {o avoid unnecessary
plate dissipation. With electronic t.r. switching,
this control is lost. The author svlved this prob-
lem with the control circuit of Fig. 2. This circuit
is actuated by (1 in Fig. 1. The switch transistor,
)9, performs & function similar to that of the
relay control in normal operation. A voice signal
causes the switch to close, reducing the bias on
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
volis is used as cut-off bias in the 30L-{. This is
much more than iy actually required to achieve
cutoff. To reduce the voltage that the switching
transistor must handle, the 220-ohm resistor,
Ry, 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 .

& 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. eircuit with
selectable time constants, an if. noise limiter,
an a.f. noise limiter, and electrical bandspread.
Tncluded in the set are a b.f.o. pitch control, r.d.
and audio gain controls, an antenna trimmer, an
a.g.¢. 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 DDX-150 is shown in
Fig, 1. @1 and Q3 form a cascode r.f. amplifier,
'Ry, a 1873 diode across the base-to-emitter
junction of @y, 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 across the re-
celver's input circuit. The 535-ke. to 30-Me.
output of ¢ is fed to the mixer, (3, where it com-
bines with the v.f.o. gignal to produce an if,
of 455 ke. A buffer amplifier, Qr, is used to isolate

Top view of the receiver. The fwo wires af the right
go to a small loudspeaker mounted on one of the sides
of the cabinet.
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the v.f.0., s, from the mixer, Depending on the
band in use, the v.f.0., a Hartley circuit, operates
455 ke. ubove or 455 ke. below the frequency of
the signal to be received. C'Ry is used to stabilize
the oscillator.

The mixer is followed by two 455-ke. i.f. stages,
Qs and Qs. €4, CRz and By in the collector circuit
of @ (Fig. 2) form an if. noise limiter which is
basically of the Bishop type,! although in this
ease unsymmetrical. "1 is kept charged to the
peak signal level through C'Rj3, which is therefore
back-biased and essentially nonconducting until
a short-duration noise pulse momentarily exceeds
the bias voltage stored in (4. The excess pulse
voltage is shor-circuited through ¢’£; and ¢y,
thus eliminating the noise peak. The a.f. limiter,
to the right of Cy, is the conventional currier-
operated a.n.l. eircuit for a.m. reception. The
two limiters are switched in or out simultaneously
by the two sections of S;.

("Ry4 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 if. transformer is rectified by (R4 and a
negative d.c. voltage is developed from the top
of (2 to ground. This voltage forward-biases @y,
causing the transistor to draw collector current
through Rg and Kg. As the voltage drop across
these two resistors increases, the voltage drop
across Rip and Rj1 decreases because all four
resistors are in series across the supply voltage.
Since the forward base-bias voltage for ¢y, Q4
and @ is taken from the arm of I21; {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 §)y to
ground. Additional a.g.c. action is obtained from
(Js; the forward bias for this transistor is the
voltage drop acrogs Ils: and as the drop increases,
Qs's collector current also increases. This results
in a larger negative voltage drop from the top
of Rjs to ground, higher emitter bias {reverse
bias) for Q1 and @4, 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 8tiles, “I1. F, 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 Qg¢'s collector cur-
rent, and therefore its emitter
earrent, increases with the
signal level the emitter line of
@)y is a good spot for an S
meter.

Once the audio from a
detected a.m. signal reaches
Sin, it is fed through the
audio channel, Q3, Qu, Q15
and Qs 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 @5 and Q6 to
the speaker in the set or to an
oxternal speaker or set of
headphones via the puones
jack. The jack disconnects the
set's speaker when 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'Rg through CRo.
A buffer amplifier, 0y, is
used between the product
detector and a Hartley type
h.f.0., Q0. Either ws.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
sudio amplifier stage, @19, is
used between the product de-
tector and the receiver’s
audio channel,

For a.c. operation of the
receiver, a step-down trans-
former is used to feed a full-
wave rectifier. This is fol-
lowed by a capacitor-input
filter, & transistor series regu-
lator with a Zener diode refer-
ence element, a series drop-
ping resistor, and another
Zener. D.e. 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.

18T B.F. AMP, 1§T. LEAMP 2 ND. LF. AMP, AM.DET,
Ql Q5 IN34A
CRA 4y
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h T C 005 005
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AMP, 18 ;
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I
Fig., 3—Schematic diagram of the DX-150 a.g.c. system. Capacitance values are in microfarads (uf.); resistances are
in ohms. The circuif is discussed in the text,
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For battery operation of the set, a power switch
on the back of the recelver 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 ig
made through a three-prong socket on the rear
of the receiver. To extend the life of the baiteries,
the power switch is wired so that it disconnects
the dial lights when battery power is being used.

When thrown to sTD BY, 8 REC-$TD BY switch
on the front panel removes voltage from all the
stages in the set except the audio channel. This
switeh 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 fo
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 es-
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; this is particularly
annoying on the 10-meter band .S.8.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, ate
helpful for a.m. reception, but do not seem to be
useful for e.w. or s.8.b. Depending upon the fre-
quency, it takes a signal of 10uv. or less to get a
meter reading of 59. 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 Me. These figures
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

Height: 614 inches.

Width: 1113 inches.

Depth: 91 inches.

Weight: 14 pounds.

Power Requirements: 6 watts, 103-125
volts a.c., 50-60 cycles, or 12 volts d.c.

Price Class: $120 less accessories.

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

a single-conversion receiver having a 455-ke. L.f.
‘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 at 14 and 21 Me.; however, it
appeared that the image shifted to the high side
when we checked the receiver at 28 Me. 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 bhecause 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. Tt takes one turn of the bandspread knob
to tune between 40 and 60 ke. of the 3.5-, 7- and
14-Me. bands, 150 ke. of the 2?1-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) aud 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.
~ W1YDS8
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Two-tone Generator
with

Scope-Syne Output

BY FRANK W. NOBLE,* W3QLV

envelope pattern from an s.s.b. transmitter

nsing a single audio tone, 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 eycle 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 cireuit, Fig. 1, we derive a pulse from
3 master oscillator, a 2-ke. symmetrical multivi-
hrator, and use it to synchronize a second
symmetrical multivibrator at 1 ke., one-hulf tke
frequency. The external scope sync is taken 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

I’r is possible to obtain a synchronized wave

There are no critical points in 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 Rz, at the near

end of the chassis. The power transformer is o 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 cireuit
shown. Distortion is not detectable on the oscil-
loscope by any means we could devise.

in Fig. 1, 7y is the master oscillator at 2 ke,
The positive grid return improves the timing
sccuracy over that which would be obtained
with the more conventional ground return. The
grid resistors and coupling eapacitors largely

{ Available from Ritco Electronies, 7229-C Little River

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

Here is a 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 velated to the fundamental
Jrequency. Although exact harmonic
relationship between the fwo tones is
ordinarily avoided in wsing the two-
tone test far spectram 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 nse
fJor wave-envelope checking introduces
no problems that are not present with
any two tones.

"% 710004 Belhaven Road, Bethesda, Md. 20034,
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Fig. 1 —Circuit of the two-fone test-sighal generator.

Fixed resistors are Y2-watt composition. Capacitors in filters are

mylar or paper; others are silver mica. Power supply capacitors are electrolytic.

CRy—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,

Ly, L2, Ly, Li—88-mh, toroid (see text).

Ri, Rz, R3—250,000-0hm linear control.

determine the frequency, and for this reason
the capacitors are silver mica, 5 percent tolerance,
and the resistors are ohmmeter-matched, Vi,
aperating at exactly half the frequency of Vi, is
algo a 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 Vy. The syne pulse
from V7 is coupled to the arm of By through a
small eapacitance. Synchronization occurs when
the free-running frequency of Vs is slightly less
than half the frequency of V. Since the frequency
range of Vs is large, the values of the grid
resistors and coupling capacitors in this stage
are not critical ay to absolute value, 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 harmonies in the square waves.
The “level” pots, Ry and Rj, feed a simple
parallel resistive adding network which ter-
minates in the output jack, Jz The “level
switch,” 8y, conneets or disconnects a small shunt,
resistance. When the resistor is connected, the
level is about right for a erystal mike input; when
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S51—S5.p.d.t. foggle.

Sz—>5.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
volts at 0.6 amp., will suffice. The supply shown
produces 115 volts d.c. at 13 ma. Any silicon
rvectifier 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 effect on the
desired sigunals, 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 on 3 § X 7 X 3
inch aluminum chassis.

Initial Adjusiment

To set the unit up, connect the tone output
to the vertical amplifier and the syne 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 ievel 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
cireuit are close, but the toroids have a high @
and the capacitors have large tolerance ratings,
50 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

2 An alternative method would be to take outputs
geparately from Rg and Ks3. applying one to the vertical and
the other to the horizontal ampiifier in the scope. R 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

% 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-sync terminals.
Feed the generator output to the audio input
on the transmitter. Starting with & 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 wero. Adjustments either side of this
point will incresse the minimum amplitude.
Note that the synchronization is rock stable
hecause the sync pulse is steep and is unaffected
hy 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
pabtern must be the result of trouble in the audio,
the r.f., or both sections of the s.8.b. transmitter.

ng-‘f._.l

‘W-Straysel

Amafeurs {Stargazing type) of the Kansas City Astronomy
Ciub 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
WQHSK using a 2-meter f.m. Walkie-Talkie to contact
W@PB 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.

March 1968




.
o

i
3

R

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 early 19505, 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
you hold in your hand while talking is rectangular
rather than triangular, the 500 has s “bell-
loudness” control on the underside, the dial is
quite large with the numbers on the outside
cireumference, 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 5008 set is the one most generally found in
home use ut the present time.

All of the model 500s have special networks
installed that offer 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 1254, 425B, ete., network that,
includes an induction coil, a 2-uf. talking ca-
pacitor, 4 3-element side-tone bualuncing net-
work, 4 0.4-uf. ringing capacitor, und a dial filter
consisting of a 0.1-pf. 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” eireuit. (Not all model 500
series telephones have this equalizer, but for
all practical purposes we can assume that yours
does!) Without this equalizing network, severe

! yarticle in this maguzine some time ago about

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

! Balmer, “ Telephone QRM from &.8.1. Transmitters,”
8T, June, 1966,

See also * Technical Correspondence,” QST, July, 1967,
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e =" BY IRVIN M. HOFF,* W6FFC

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

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

“The tilament is in series with the microphone,
und the thermistor bead in series with a loss-
limiting resistor shunts the earphone. The loss
characteristic of the equalizer is controlled en-
tirely by the d.c. line current through the set.
The tungsten filament hus a rising resistance-
current characteristic and inserts a combined
hattery supply and a.c. transmitting loss which
is small at 27 ma. or less and rises to about 5
db. 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 that tracks closely with
the transmitting loss.”

Thus, the volume of the 500 set is about 5 db.
bigher 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 munner. Usually
a well-placed bypass capacitor will solve the
problem. On the rure vceasions when an amateur
would bother one of the older model 300 sets,
the local phone company would send out a man
armed with a few small disk ceramic capacitors
which he would put across the terminals of the
carbon button microphone. This would solve
99 percent of the problems. It is sud to learn
that most phone companies even today still send
men out with small disk ceramic capacitors to

OST for



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
uudio will be passed 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 ugain 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 fo stop
this interference. Installed inside the telephone
itself, one in series with each side of the line and
as close to the network as iy convenient, they
will prevent the r.f. from reaching the varistor.
It follows that the r.f. ean hardly bother the
carbon-button microphone either. Since the
microphone is hooked to a cord about 3 feet long,
in extreme cases the earbon button should still
be bypassed with a 0.01-uf. disk ceramic directly
al 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 fype 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 induetor.” This consists of a
terminal block and two r.f. chokes built into a
small case. [t 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
& pair of diagonal pliers-(“dikes’’) the serviceman
can clip off the corners of the plastic container
#nd 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 s0 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 broadeast stations and other
transmitting services.

The 1542A inductor is much too large to fit
inside the small  Princess”’ telephones, and here
the 2.5-mh. 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.
8o, even if you do not happen to have telephone
interference yourself, you might call the engineer-
ing supervisor of the local phone eompany 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 tnethod,
including a wall phone, a “Princess” phone, and several
desk phones.

‘a-Straysis

If you are interested in shortwave listening, the
1968 edition of the World Radio TV Handbook is
available for $5.95 from QGilfer Associates, Inc.,
P.0. Box 239, Park Ridge, N. J. 07656. This 340-
page manuaal, 634 X 814 page size, is an authorative
listing of nearly everything that happens in the
shortwave broadeasting bands. It gives compre-
hensive details on frequencies, languages and pro-
grams, country-by-country.

Algo available from Gilfer Associateg are s number
of the ITU documents. For example, Volume 1
of the 1967 International Frequencu 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.

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
visiting hours, see the schedule on puage 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 rectitier (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-
mestic appliances or other apparatus, since he'’s
then generating lots of noise himself.

The output from the motor-speed countrol 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.

\ i
%, Vi )
SR f ring \\ S N
,oomt:et b_y R2 "7 e |NPUT WAVE FORM

~—QUTPUT WAVE FORM
Fig. 1—Typical SCR waveform,

A filter like that in Fig. 2 has proved to be suffi-
cient to keep the noise uut 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.

e s e o e ot ot 1t A e 2 e o -
i1 I
MOTOR~
o— YYYYL | Soeep E -
! _ch CONTROEL Y oureur
INPUT |
1 T J&Cl { (Load)
o 0

Fig. 2—Filter circuit for SCR control,

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

When using the speed control with motors or tools
with a power consumption of less than 50 watts,
¢ and (% should not be larger than 0.05 nf. in
order not to disturb the wave form too much, —
Kicll Strom, SM6CPI, Gothenhurg 3, Sweden.

MICRO-TO KEYER REVISITED

Technical Editor, QST

Several builders of the Micro-TO keyer (QST,
August, 1967) have described a latching condition
of the relay following the cowpletion of a letter,
and also an inability to make dashes at slow speeds.
Both effects are caused by excessively high voltage
drops in (‘R: and/or ('Rs, with the result that a
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small current can flow through ¢)» and thereby hold
the pulse generator off. WIIKU 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 tn use a
low- or medium-gain switching transistor for @,
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 some 2N3643"s). WI1IKU
also suggests by passing both sides of the relay
coil to ground with .O1-uxf, capavitors, since some
r.f. ean couple into the keyer via the key: imz lead.

Note that the line or dent on the IC's is by pin 8,
rather than between pins 1 and 8 ag 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-ind
components, — Chet B. Opal, K3UUW, Baltimore,

Ad., 21201.
“BREAK-IN C.W. WITH SSB
EQUIPMENT"

Technical Editor, QST

Sometimes, in trying to cover a lot of material oy
succinctly as possible, important details get cov-
ered up. Three 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 not 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-heat
signal takes on a T4 quality, but with a little prac-
tice it’s us usable as a T'9 signal.

‘The second detail involves keying ihe 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 (100 volts for the
12BAT) is not exceeded under key-up conditions.
‘This means that wherever & screen is fed from s
dropping resistor a fixed voltage source must be
used instead. In the case of the 12BAT in my trans-
ceiver, I merely added a 10K resistor from screen
grid to ground, The gain of the stage is probably
glightly 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 a4 100-ohm resistor and 0.1 uf.
capacitor in series across the relay contacts. See
page 44, October '67 QST.

Since the publication of the article, it has been
pointed out to me that the Collins 308-1 is a ground-
ed-grid rig, not grounded-cathode, as I had mis-
takenly stated. — Grorge W. Hippisiey, Jr., K2KIR/
KIWJD, No. Syracuse, N. Y., 13212,

QST for
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Fig. 1. Measured Characteristics: A. Plate currenf 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 larger brother UUV208 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
svailable 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 rf. load power
conversion efficiencies approaching ninety percent
are reported! under what are now called extreme
class ¢ conditions. Unfortunately, most of the
information is only suitable for prediction of oscilla-
tor performance. Measured characteristic curves
of 2 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 UV206 appears well
suited to this use. Consequently, u 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 V206 and the
neutralizing condenser. A neutralization 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 ab 60 cycles, is connected across part of the
plate eoil having 960 microhenrys total inductance.
The operating frequency is 780 ke. Table 11 gives
the results. As may be expected, the power gain
compares favorably with a modern-day screen-grid
tube and good efficiency is achieved. Examination of

t“Vaeuum Tubes as Power Oscillators”, D. G, Prince
Proc. LRE, June 1923, Vol. 11, No 3, p. 275-313.

TABLE 1
Nominal Characieristics of the UV2086,
Clapacitances
12.0 = 0.2 pf.
7.2 % 0.3 pf.
0.9 = 0.1 pf.

Grid to Plate:
Grid to Filament:
Plate to Filament:
Filament

11 volts, 1434 amperes

¢ haracteristics at 100 ma. Plate Currend
Plate Resistance: 0.24 megohm
Amplification Kactor: 390
Transconductance: 1.62 millimhos
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TABLEII
Typical Performance
Plate Potential 20,000 volts
Plate Current 110 milliamperes

Output 1690 watbts
Elate Efficiency 77 per cent
(irid Bias - 18 volts

350 volts
249 ma.
2.6 watts
28 db.

Peak to Peak Excitation
Girid Current

Input

Crain

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 eapability has
not been reached under the test conditions.

The very low plate-to-filament capacitance
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, ete.? I would be much
interested to secure, by loan or otherwise, @ second
U/V206 tube so that s 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 WOGFZ, Radio Observatory, P.0.
Box 293, Delawars, Ohio 43013

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 Anronio,

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, I11.
August 31-September 2— Southwestern

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

town, N. Y.
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’ Hint

s and 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

available, but they
Since most hams

Fig. 1—The GMT clock
The original numerals on the clock have yet to
be painted over as described in the text. [

Ly

\.«

clocks are
are quite expensive.
have 12-hour clocks in their

face instalied on the kitchen clock

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 eorrect time division when its
tab is set above the proper label (ie., vay 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 tabismoved to N1caT (Fig. 1), the
GMT hours corresponding to 6 p.M. to 6 A.x. EST
are shown. To build the face, proceced as follows:

1) Disassemble yourstationclock, and paintout
the figures ! 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 1. 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, lay out part 2. Cut out a circular opening
with a diameter equal to “D” plus 4 inch.
Tabel the ring. The times shown are for Eastern
Standard Time (i.e., 1700 GMT will be in the
12 p.n1. slot when the ring tab is at pay, and 0500
GMT will be in the same slot when the ring tab
is at N1grT). 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.

K

PART 1

7 OPENINGS
-"/s *5g
i A

/ Y
PENING WITH DIAM,
QUAL TO DIAM."D”OF  “p*”
CLACK FACE

50

OPENING /
WITH DIAM.
Fg.‘,’:,’ff,’ (.
A .
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.

OPENING
T 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 fit; otherwise your GMT figures will not
show properly through the openings in part 1.

If everything fits well, glue parts 1, 3 and 4
fogether (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 cloek.

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.— . 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 24 and 25 of
the assembly manual. R55, a 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 and 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 f55 from
pin 1 of T'S11, anhd connect this lead to ground
lug C or D of V. T'S1; and the orange wire going
from it to pin I of 7'S4 can be removed or left
intact: they serve no useful purpose. As a result
of this modification you should have a spotting
signal of more than adequate vutput.

Vrange Wite 3
s

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 TS11 and returning
the lead to ground lug C or D of Vy.

vis
6EAB R

Fig. 4—Circuit for regulating the tunable oscillator plate
voltage in the TR-108. Ci1, R7 and V1 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, Vip. As shown in Fig. 4,
conuect a Zener between the plate of the tube and
chassis ground and change B 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 &
A 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)
at the end of a three-wire cable, und that a three-
contact female socket (Amphenol 160-2) be used
at the output. — Herbert M. Rosenthal, WW2PIV
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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 ¢.w. and s.s.b. on a v.hi. transceiver
that didn't have a b.f.o. By using the v.f.0. in
the spot position and beating the output of the
v.f.0. with the incoming signal, one could receive
these two modes. However, some v.h.f, operators
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 andio 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

Jommunicator, that has a fast aitack, fast re-
lease squelch circuit. — Thomas 1. Bridges,
KeDLY

SEPARATING KIT PARTS

'W’HILE putting together electronic kits, I have
often found it to be quite & problem to store
resistors, capacitors and other small parts, so
that any particular component could be located
without difficulty. 1 recently solved 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 needed. — Jack C. Andrews, WIYIVH

Cardboard

Resistors

Chokes

RereXeoioXeNoXoTeRoKoHoo IO

Ls%a‘c/ff% 172;’)” ¢

Fig. 5—~WOYWE's method of separating kit parts.
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The First Novice WAC

worked DXCC hefore 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 19508, the first Novice received the
WAC award. Since it has been about 15 years,
the truth ean now be fold 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 hua-
dreds of QS0s. He was on forty e.w. day and
night and, if necessary, ate his meals with his left
hand while the right pounded out c.w. on the J38
key.

At first his parents were happy that their 17-
yeur-old son had a hobby that kept him off the
streets, but about the middle of August they
realized that ham radio might become & problem.
In just one month Wilbur was to start his fresh-
man year 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-
wovered dormitory walls of State U., Wilbur was
given some cold words, words that would put
fear into the heart of any Novice.

“No ham radio till next June and if you don’t
buckle down and make good you can forget ama~
teur radio,” stated 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 838B 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 erisis 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

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

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

"7 711 Broad St. 5.W., Gainesville, Ga. 30501,
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I RECENTLY read in QST that a Novice had

BY Dr. J. MICHAEL BLASL* W4NXD

¥ A FAINT ORANGE &LOW
WAS ¢REEPING INTO THE DPORM WINDOW ./

Wilbur kept his listening confined to weekends
when hig roommate was at home. He had his
@8Ts 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 61.6 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
vou could hear WN2--/2 about 3 a.m. each
Saturday. He even worked a WN4 once.

One Saturday about 4 a.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 a 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; 80U meters was wide open. A
589 from a WN7 in Oregon was next for Wilbur’s
potent 6L6.

A JAL was calling CQDX 20 ke. up from his
frequency. Did he dare try to keep his string
going? You bet he did. A 339 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
(JRZ 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
LLU2in Argentina had not known about this as he
called WN2-—— /2.

Fifty minutes before, Wilbur had been lowering
a piece of #22 wire out of his window: now he was
tloating 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 his
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
frequency in the Novice Band and a faint orange
glow was creeping in the dorm window. It was
now or never. Wilber called that VK2 for five
straight minutes, the longest in his life. Up went
the gain of his receiver, and then nothing; but
then » faint QRZ, QRZ de VI{2-———. The room
was much lighter now and only minutes remained
hefore the wire must come up.

Wilbur called the VK2 twice, signed his own
call five times and swallowed hard. There it was
WN2 /2 de VE2——, 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 that
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
League in Connecticut. Do you want me to read
it to you?"”

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

MR. WILBUR—
RADIO WN2-——/2
ROOM 325

STATE UNIVERSITY

DEAR OM:

WI1AW HAS MONITORED YOUR SIGNAL
ON THE S0 METER NOVICE BAND
BEARLY THIS MORNING STOP CON-
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 hum.
Then he remembered the dormitory rules he
had broken, his college career and the words of
hisfather.

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

“Yes,” said Wilbur. ‘“Please inform them of
the following. ‘You have made & mistake. My
last ham activity was in September on U
meters!’ "’

1t must have been dusty in that phone booth
because something got into Wilbur’'s eyes and
caused both of them to fill with tears. [AET—]

‘eo-Straysal

First-Day Covers Still Available

1When the Amateur Radio First-Day Covers
were processed in Anchorage un December 15,
1964, we gaumbled and had s few extra unad-
dressed covers prepared, because orders for the
first-day covers were still coming in and we didn’t
want anyone to be disappointed. We still have
sume of these left. They are all singles, unad-
dressed but carrying the stamp and the official
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 WILZLU'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 fo enhance or fake issue with
these ideas. However, the author

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

ams are reputedly an enthusiastic lot. The

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 QSO0 in a row consisting of
“Tnx 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
----- - aymateurs who’ve been around 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,” QST, March 1967. Page 10.
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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 o term, “harapathy,” is
in defining how most of us spend our time with
hum 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 find him devotedly
enrolled amongst the ranks of the AREC, the
the ARPSC, Civil Defense, Coast Guard Auxil-
iary, the DAR, ASPCA, and UNCLE. One ear 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. Our 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
tn amatewr radio for social niercourse, something exists about-
his personality that renders conventional gocial contact diffi-
cult. There are two instances, one of which is the handi-
eapped person (our hobby does itself most proudly in ful-
filling his life). ‘The other is the neurotic and/or obnoxious
individual, who finds the airwaves an ideal medium for
eatehing a 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.

QST for



counter, noise generator, cessium atomic stand-
dard). He may have a rig on the air.

Group IT

The Rag-Chewer. Four basic types are known:
1. The old goat who owns one 75-meter crystal,
has 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 (QSL. 4. The Vapid Churl,
who acknowledges you are 40 db. over 89 and
then rapidly proceeds to bore you with the tuning
idiosynecracies of his final amplifier.

The Certificate Hunter. Look closely, for you
may not see his station for the paper. 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 14,075 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 multiplicity
of check- and double-check sheets. Once he took
first place in the Drill Press Operators QSO
Party and treated the wife to dinner at a burger
palace,

Group IIT

The Project Ape. The Ape lives only to add one
more little gadget to the already teetering totem
atop his receiver. Once 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-spaced 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.I..f. Operator. Six- and two-meter phone
are his delight. If he has facilities for 114 mneters
and above, he fulls under the “Developer/Experi-
menter’’ shown above. One day 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 C'ar. Man. Pride is his npon 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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memoty, full break-in, and an A-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 vou are dyed-in-the-wool, no-questions-
asked, do-it-or-die on the subject, then you
may be vulnerable to dwindling interest. So here
is the crux: [nterest and desire are strengthened
when o given act or completed task brings a reward.
A reply to a (3Q is a reward of sorts. And the
dyed-in-the-wool enthusiast is rewarded by the
self-satisfaction of doing a job well. But generally
speaking, the most important form of reward
sought after in ham radio is recognition. Not a
testimonijul dinner, but a simple “thanks” or
“you're doing a great job.” When we do some-~
thing we think is pretty darned good, and some-
one commends us forit, we'relikely to de it again,
Recognition, then, being a rewsrd, motivates us
to repeat 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. Clan 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 {IT hams cunstitute 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 is 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
full 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 theu 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, & 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 But . . .

BY KATASHI NOSE,* KH61J

t0  non-contesters. By knowing some-
thing about the fine points of contesting
perhaps you can tolerate, if not help us.

The contester frequently is slowed down by
operators who check in saying “Sorry, I'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.

THxs is an appeal for help from a contester

A True Contester

A true contester keeps contesting year after
year 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.8. districts from 80U through
10 meters, and even 160 and 6, if conditions
permit.

He must be able o maintain an average pace
of 60 contacts per hour throughout the contess,
but must be able to slide up to as high ay 130-
contacts 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 areas (the second
and third district for the UF. 8.) he cannot expect
to compete successfully with those more favor-
ably situated and must trim his sails aceordingly.

#* Physics 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
fhemselves. Tt is not discourtesy which prevents
him from indulging in the banalities of ham radio
such as “I hope to see you further down ihe
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.

Getf 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 o convey
maximum information within the least amount
of air time. He must phrase his information in
a manuoer 80 as not to confuse others. He does
not change his pace, delivery, or format. He
cannot afford to use the usual stalling techniques
such as “er, ahbh,”” but instead he must be able
to take a deep hreath and give out a line of
information without a pause.

This is simple in some contests but in others
this iy a formidable task because the cuntester
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
my report? Give me a quick break,” then ac-
knowledging with an “OK” and beginning the
CQ eycle 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 operator has certain prej-
ndices he will go hack to the fastest operator
he can decipher. The vne 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 as “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 “WAG6 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 conclusion.
If you are a rare one, then you c¢an 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 @87, 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 QSI, and
anything that lessens the chore is appreciated.
“The final courtesy of a QSO is u QSL,” is no
better than, ““Clive 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 Conftester

A surprising number of hams do not realize
that KH6 is the Hawali 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 Hawali 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 far simpler equipment,
covers a much greater distance per watt, occupies
less than one-tenth the spectrum space. Ask the
ham who sticks atrictly to c.w. RTTY combines
all the advantages of both ¢.w. and phone, gives
you higher accuracy with greater speed and you
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.

It 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 vou were
“raised’’ in amateur radio.

In public service communications, we are not
80 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, s.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 recovded
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 you 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 stuif 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
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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 & better mode for the
purpose, such as c.w, or RTTY, or c.w. then
RTTY. But ifit bas to remain 8.8.b., then strive
to make it the best danged s.8.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 some kind of “command” net in
which the operator serves as a person who con-
trols the equipment while others speak; this is
not the same thing as saying that record traffic
should not be handled. But ¢.w. and RTTY,
which cannot handle the *command” function,
are more suited for record purposes. As a par-
ticipant in public service communication, you
bhave 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 eall
book (if a call is given) to make sure the address
is correct. Why? Naturally, because of garbles in
the message.

Tou the outsider, a garbled 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 traffic 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 aguin, 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 amateurs are going to be
valuable ag communicators, we must be accurate.
HEdsel 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 you copy one message accurately at 15
w.p.m., you are a much better operator than one

OST for



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 it 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 yourself mentally on the recetv-
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 eonfirm it, even if
vou think you know what he meant.

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

National Traffic System

A lot of net bulletins eross our 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
hbulletin of some kind or another at one time or an-
other. Some of them are dry and statistical, some
are interest-provoking, some are vontroversial.

Then there are the section net bulletins, also,
from Maine to San Diego, from Seattle to Sarasota,
a veritable ood 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 {(WOHRY), the Michigan QMN Bul-
letin (WS8RTN), NCN (WA4FJM), The Oregon
Netter (W7FCF), the Buckeye WNet Bulletin

{W8QGOK), Nebrasskey (KPAKK), the LAN Bul-

The Orange County Amateur Radio Club appointed

WASROF chairman of a project to establish a message

handling facility at the Medical Center in Orange, Calif.

WAGLROF is shown explaining the message capabilities
of ARPSC to Nursing Administrator Hurtley,
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letin (WSGHP), the MDD Flyer (K30AE), Zero
Beat (WABKZI). SBome other editors of outstanding
section net bulleting are Wi1s DWA EFW, Klis
1IJV PNB, WB2s IYO VSL, W3ELI, K3KMO,
WA3CFK, W4s ILE IYT, K4LMB, W5CEZ,
K5IBZ, W6s ORW QMO, WABROF, KVNHL,
WAYCLF, W8 CHT HZA, WASCFJ, WYEV],
KuGSC, WAPMMY. 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 be 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 metnber 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? Give it some
thought. — WINJAM

December reports:

Ses-~ Aver-  Represen~
Net stons  Trafiic age tation
IRN 61 846 13.9 94.4
2RN 60 866 14,0 95.0
3RN 62 1183 19,1 100
ARN 58 1024 17.6 90.3
RN35 62 1345 21.7 96,4
RN6 62 2093 337 4.8
RN7 61 1329 21.8
8RN 42 1080 17.4
9RN 61 1159 19.0
TEN 62 1185 19.1
ECN 59 294 5.0
TWN 31 499 i8.1
EAN 31 3209 103.5
CAN 31 2648 85.4
PAN 31 S006 96.7
Sections? 20625 24132 9.2
TCC Eastern 1683 1013
TCC Central 1093 1697
TQCPacific 1363 2197
Summary 3450 51,703 EAN 27.3 85.5
Record 2811 46,885 1.872 24,5 e

! Region net representation based on one session per day.

2 Section and Locul nets reporting (72): AKNB, D, i, M,
O, P, R, 8, AM (Ala.); OZK (Ark.); NCN, SCN (Cal.);
HNN (Colo,); CPN (Conn.j; FABT, FALT, FMTN,
FPTN, GN, QFN, SATN, TPTN (Ila.); GSN (Ga.;;
QIN (Ind.); ILN (IlL); lowa 75; KPN, KSBN, OKS
{Kans.,}; FCATN, KTN, KYN (Ky.j; LAN (La.); PTN,
8GN (Me.}; MDDS, MEPN, Termite (Md.-DelL); EAMN.
WAIN (Mass); QMN, M6TN, QWN (Mich.); MJN,
MSN, MSPN (Minn.); MNN (Mo.); NEB (Nebr.); NJN,

59



(2

Shown are K3MYS and K3WAJ supervising the drafting of Christmas messages af the Philadelphia Message Center.
In the group picture left to right: PR Officer Ward, K3BWEU, Council Pres. D'Ortona, EPa SCM W 3EL|, Registrar Weiss,
Operator W3QFQ, K3EOQ, unidentified, WA3BJQ.

NJPN, PVTN (N. J.); Roadrunner (N, Mex.j; NYS
(N, Y.); NCN, NC8B, THEN (N. C.);: OSSB (Ohio); OLZ,
B8%, STN (Okla,); EPA, EPEN, PFN, PTTN, VHFTN
(Pa.); RISPN (R. 1): BCN (8. C.); TEX (Texas); BUN
(Utahy; VINHN (Vt.-N. H.); VN, V8N, VSBN (Va.;
WSN (Wash.); WVN, WVPN (W. Va.); BEN, WSBN
iWis.); APSN (Alta.); GBN, RTQ., WQN (Ont.-Que.).

3 TCC functions performed not counted as net sessions.

IK5IBZ reports a real nice month and is pleased with rep-
resentation. WB6BBO sez the traffie total is not the com-
plete picture because many messages handled after QNF
would not be counted. K7JHA comments that the early
RN7 session before 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 all-time record for tratfic and rate for Dec.
K7NHL experimented with a second session at 05307 dur-
ing the last couple of weeks of Dec, 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 Ly the region nets during
the holiday rush. WBICH/K2SIL is leaving for Hawaii,
s0 BAN is losing one of the best there is. WODYG reports
the highest rate ever for CAN., W6VNQ issued a PAN
certificate to \WWA7CLF.

Transcordinental Corps: W3EML sez TCC Eastern really
put on a greut show in Dee., setting a new traffic record,
expecially noteworthy because aliernate functions were
assigned without prior consultation. T'CC Eastern cer-
tificates were issued to WAZUWA and \WWSICH, W3LCX
became Director TCC Central on January 22. He issued
TCC Central certificates to KAYBD and K1BSS/4.
W7DZX reported a fairly good month with poor conditions
accounting for wnosh of the failures,

December TCC reports:

Func- “% Suc- Qut-of-Net
Area tions cessful Traffie Traflic
Hastern 168 0.5 4541 1913
Ceutral 109 93.5 3500 1697
Pacific 136 89,7 4319 2197
Summary 413 91.0 12369 3807

Dee. TCC roster: Eastern Area (W3EML, Dir.y Wis
BJG EFW NJM, KIPNB, W2 ((KZ SEI, K2RYH,
W.Azs BLV UW4A, B2 OYE RKE, W3s AIZ EML
NEM, K3MVO, WA3BLE, Wi4s DVT NLC ZM, K4KNP,
WB4BGL, WASSKI, W& (CHT RYP ICH UM, KSKMQ,
17488 CFJ OCG ZGC, VE2UN. Central Avea (W4LCX,
bir,) W10GG, K4s BSS DZM, WA4WWT, WB4AIN,
WHKRX, #9: CXY DYG JUK VAY YT, W¢s INH
LCX, Kus AEM YBD, WA40s DOU MLE. Pacific Area
(W7DZX, Dir) Wes BGF EMS EOT HC IPW TYM
VNQ, K¢s [IBI LRN, Wd46s BRG ROF, WBEs 1VA
RJIX, W7s AAF DZX HMA ZB ZIW, KTHLR, WA7CLF.
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Other Net Reports:

Net Sesstons  Check-ing Traflic
Mike Farad 51 551 720
Hit and Bounce 31 473 1814
South Atlantic 22 252 322
Clearing House 30 521 H67
North American 26 RH3 1534
New England Tecnage 31 312 S11
BATN 3 456 438
QTC 14 213 309
7290 41 1766 938
20 Interstate 20 483 2460
75 Interstate 31 1513 1277
East Coast Traflic 30 196 130
West Mass Phone 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 members of the Lakehead
Amateur Club furnished the only means of com-
munications with asuthorities during a search for
sume fishermen at Greenwater Laoke. VESEEW and
VE3EEDM, iu 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. Ome of the fishermen was found, but
dragging operations failed to locate the other.
----- ~ VE3ARN.

From Nov. 25 to Deec. 31, thirty-five amateurs
utilized the facilitios of the West Coast Amateur
Radio Service to report a number of traffic acci-
dents, vehicle fires nnd traflic huzards. On Nov., 28,
W6WFV /mobile, en route to Ensenada, requested
assistance via WCARS to find a party who was
overdue from a vacation in Baja C.lif. WASWIIP
and a number of other members of the net furnished
information regarding routes and facilities. By the
time WOWFV arrived at the border and entered
Mexico, » number of X¥ amateurs were alerted and
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vrepared 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, s 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-
geney fuel for a snowbound Indian Reservation in
N. Mex. WBBYFT and WATAKI relayed the mes-
sage to authorities. On Dec. 31, WSWHL. used
7955 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. WBBMXM sent messages, signed by
Senator Murphy, requesting assistance in the search
by some facilities in Mexico. XE28S later requested
some additional information which was provided
by WAGSNE and W6ZOM. Also on Dee. 31, an
aireraft operating mobile ealled on 7255 ke. to report
that he was unable to communicate with Long
Beach airport because of equipment failure. WFQY
relayed the information to the airport and com-
munications were restored via alternate frequencies.
-— WB6IZF.

— —

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
abvard with a 2-meter walkie-tatkie and W40YL
mobile ashore at the scene. With darkness ap-
proaching, dragging was suspended. The following
morning, the Owensboro AREC was 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
aren were handled on 80, 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 oub and the v.h.f.
networks enabled the deliveries to be made so that
there was not a big backlog of undelivered tratfic.
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 aud inquiries were handled. — V4EKH,
SCM, Western Florida.

i ]

On Dec. 14, the community of Haines, Alaska,
Jost 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-wuater communications cable.
Within 25 minutes, KL7¥RZ 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 KL7TDFW. Net members provided a 21-hour-per-
day standby on 3850 ke. 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 vutage. — VETUY/KL?

On Dec. 15 ab 6:30 r.m., WSSQO 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
fficer, was ordered to establish emergency com-
munications at the Kmergency Operations Center
in Charleston. The emergency network was acti-
vated at 7:30 .M. with WASYSB 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 cd. 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. Kmergency Net
initiated contact with authorities at the Pentagon,
CGiroton, Conn., Corps of Engineers at Huntington,
W. 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 broadeast 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 EOC and began supplying requested
details and general information to the State ROC.
At times WASNDY had to leave the car for message
delivery or other assignments, but WASCWXK 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 WBRRQ or W8FCF, the latter & 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.—
WASNDY, EC Upshur County, W. Va.

On Dec. 15, nearly three hours after the Silver
Bridge collapse, W8ETU was notified by a civil
defense radio officer that Franklin County AREC/
RACES was requested to juin with civil defense
rescue and proceed to Kanauga, Ohio. Six mobile
units were aleried, 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 Franktin County, Okio.

On Dee. 16, The Delaware Six-Meter Net handled
Christmas greetings from a hospital. Communica-
tiong orviginated from the hospital via @-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.

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

{Continued on poge 162)
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History Repeats Itself

The ARRL in 1922

BY WELLS CHAPIN,* WB8GVW

be other night while browsing through

some old books I ran into a long forgotten

book by Stnart 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 you
read the following article yon will feel Mr.
Ballantine bad a very wonderfnl crystal ball.
Read it just as if yon were reading « 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,
particularly 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.

I feel that many of my readers will be novicesin
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 and become affilinted with their local
radio club. Here you will come in contact with
maty kindred spirits, with the radio bewu.s 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 uf u 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 li-year-old school-boysis a cur-
ious one to contemplate and to think about.

#2775 Seminole Rd.. Ann Arbor, Michigan 18104,
! Ballantine, Kadio T'lephony for Amateurs, Ind edition,
1923, Used by permission of David MeKay Co., Inec.
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The domain of influence of a local organizution
is, however, very restricted, and from the point
of view of protecting the amateur’s rights when
radio legislation is contemplated by the (Govern-
ment, is quite impotent. This indicates the need
for an organization of national scope; one great
urganization embracing the grand hierarchy of
radio amateurs, and not two or three. Fortunately
such an orgunization, the American Radio Relay
League with headquarters in Hartford, Con-
necticut, esists in this country and is probably
the most powerful amuteur rudio c¢lub in the
world, having s 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 & member of it, a few
remarks on its history and aims will perhaps be
appropriate. For this information 1 am indebted
to Mr. K. B. Warner, Secretary 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 and for the amateur.
It is a corporation without capital stock, with
4 charter under the laws of Connecticut. Lts gov-
erning body is a bourd of seventeen directors,
elected by popular vote every two years, 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 scientific
growth. We have seveuteen divisions in our
Operating Department, embracing the (nited
States, Canada and Alaska, and each division
is in charge of a manager who is a well-known
and qualified 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 a hobby with these men and all 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 organ,
chronicling the activities of the amateurs all over
the country. QST is devoted solely to theinterest
of the amateur 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 safely said that there
have been several occasions when if no League
had existed, there would be no amateur radio
today. Our substantial prestige ot 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 is secured it represents the best opinion
of seventeen men from all over the country who
in turn represent the general amateur in their
eommunities. To help in this business of being
truly representative uf the amateur, there are
some 400 clubs scattered throughout the land
which are affiliated with the League. Affiliatiou
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 handled 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 radiotelegraphie 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. Godley 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.

Tt 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 subscription
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 criticive the ARRL. Don’t just do
nothing — do something to bhelp preserve onr

wonderful hobby.

‘&-Straysel

Feedback
Our apologies are in order for misspelling the
names of Harold Wirsching, WAS8HTA, and Benoit
(Chub) Bourg, WBCOC, in “BSilent 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 W6DEG's shack is home con-
structed. At the top left is an antenna coupler with a built-in
monitor scope and s.w.r. metfer, Hanging on the corner of
the panel is a transistor keying monitor. At the fower left
is a 15-meter receiver; at the top middle is a WWY, 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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Hve vou ot vours 2

. Those Higher-Class License

Examinations

In Six Parts— Part I

Basic Elecirical and Electronics Principles

Advanced or Extra Class examinations be-
cause the assortment of sample ques-
tions published by FCC looks formidable? Relax
@ bit. Yes, you'll have to do some studying. But
no, you don’t have to have a degree in electronic
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 seem
to. cover a lat of territory. A closer look shows
that this is partly because the subjects are
thrown into the pot apparently at random—just
as they would be thrown ut you in an exam,
When broken down, practically every question
falls nicely into one of six broad groups—basic
electrical and electronic principles; applications
and familiar circuits; general aspects of trans-
mitting, including telegraph methods; radiotel-
ephony of various types; propagation, antennas
and transmission lines; and receiving methods.
‘We have grouped the questions that way for the
purposes of this series, and also rearranged their
order within groups so that the same or closely-
related subjects are adjacent.

e 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
aspeets, 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 technical part of the exam, 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-

ceRUNNING 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 circuif; it might be, and in either case it
would almost certainly be phrased differently—
in a way designed to bring out what you really
know of the subiect 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 necessary information for study
can be found in ARRL publications which will
be specifically referenced. Finally each 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 CGeneral 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 ¢lementary 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 AMan-
ual as you go along; any of them could appear in
the more-comprchensive Advanced and Extra
exams, too.

This scries will deal only with the technical
uestions; thosc 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 fo know about. This is
the first of a series fo 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 edition 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 neced 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 behave 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 examination 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 1987
edition (112-113 in the 1968 edition). 'The ex-
ception is that shape factor isn't specifically
named in the Handbook, although it is de-
scribed. The definition 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. However, 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 youre 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
LA 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;
those 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 preity certain that you've got a
good grasp of these questions, try the multiple-
choice ones at the end,

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

FCC Sample

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

If there 18 no coupling between the inductors,
the total inductance when two or more are con-
nected in series i8 equal to the sum of the indi-
vidual inductances. When connected in parallel,
theresultantinductance is equal to the reciprocal
of the sum of the reciprocals; that is,

L = 1

1 1 1 1
Iy + L, + Ly + Iy
With capacitors in parallel, the total capaci~
tance is equal to the sum of the individual
capacitances. Iu series, the resultant eapacitance
is found by the same rule as for inductances in
parallel; that is,

1
1 1 1 1
(PR RA

C=
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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 funing?

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 eylindrical
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 dieleciric
capacitors compare at different frequen-
cies?

Beeause 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 Mc., 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 Me. and are not
useful above this range.

Miea capuacitors 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 mieca capaci-
tors can be used successfully at such frequencies.

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

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

The time constant of an RC eircuit 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 a resistor. Alternatively, it is the time
in scconds required for the voltage across the
capacitor to rise to 63% of its final value when
heing charged through the resistor from a fixed-
voltage source having negligible internal re-
gistance. 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
eapacitance in farads.

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

Inductive and capacitive reactance are meag-
ures of the opposition to the flow of alternating
current offered by inductance and capacitance,
respectively. Inductive reactance is proportional
to frequency; capacitive reactance 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 phasec 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 effect,
they cancel each other in a series circuit.

(E) What does the ferm ‘‘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 apparent
power (voltage multiplied by current) in an a.c.
circuit. This difference in actual power and ap-
parent power results from the 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 I. If «
S-ohm load is connected to the transformer
secondary, the reflected primary impedance
is what? How much voltage appears across
15, of the furns of the primary?

The ratio of impedances in & 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 that 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

. Py

Db. = 101ogie T)x’
Where Py and Pp are the values of power being
compared. Forexuample, s powerratio of 10 equals
10 db., a power ratio of 100 eguals 20 db., ete.
For voltages measured across the same value of
impedance, the formula is

Db. = 20 loggg L2.
i

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

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

The shape factor of g filter of any type is the
ratio of the filter bandwidth at some high value
of attenuation, usually 60 db. below maximum
response, 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 attenuation is 6 db. below maximum response.
Yor 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 hag
bandwidths of 1.8 kc. at the 6 db. points
and 3 kc. at the 60 db. points, calculate the
shape factor.
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The shape 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 parullel-resonant frequency of the
erystal and thus produce s tunable rejection
noteh 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 cathode to heat.
Their characteristies are such that they are
particularly suitable for electronic switching.
The overall efficiency 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, and 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 heut when appreciable power is used.
Transistors are impervious to mechanical shock
and are nonmicrophonic, but can eusily be
puined by transient overvoltages exceeding the
ratings or by excessive power dissipation. Single
trangistors 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 relatively 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 Ay 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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iz not needed to prevent selt-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 & 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
oceurs 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’” bias) 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 base
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
power rafings?

In transistors, the rating is based on the
amount of power which can be safely dissipated
as heat in the collector-hase junction. This rating
should be carefully observed. Some transistors
require & “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
circuit design?

The alpha cut-off frequency is that frequency
at which the current gain (more precisely, the
“small-signal common-base forward current

67



transferratio’ ) in the grounded base circuit drops
to 0.707 times its low-frequency (usually 1000
~.p.s.) value. Alpha is measured with the output
short-circuited; actual gain must be calculated
taking collector load resistance and other parame-~
ters into account. The alpha cutoff frequency is
ugeful in establishing an upper frequeney limit
for & given transistor type in the grounded-base
circuit.

(A) What is the vacuum fube counterpart
of (1) a grounded-base circuit; (2) grounded
emitter circuit; (3) grounded collecior
circuit?

The base element, of a transistor corresponds
to the grid in & vacuum tube; the emitter element
corresponds to the cathode; and the collector
vorresponds to the plate. Thus a grounded-base
transistor eircuit would have a grounded-grid
counterpart in a vacuum-tube circuit; a grounded
emitter transistor circuit would be similar to a
grounded-cathode vacuum~tube circuit; and a
grounded-collector cireuit would be the counter-
purt of a grounded-plate vacuum-tube circuit
{an amplifier of the latter type is usually called
an “‘emitter follower” with fransistors and a
“cathode follower” with vacuum tubes).

(E) What is the phase relation befween
the input and oufput 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
cireuits the input and output are in phase.

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

Biays values depend on the type of amplifier
operation — Class A, Class B, Class €, ete.
For Class A operation 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 C(lass B op-
eration the base bias should be chosen so that
very little collector current tlows in the absence
of input signal. Class C operation requires that
the hias be well beyond collector-current cutoft,
Transistors are biased to or somewhat 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 base current must be
such that a further increase in its value will not
cause the collector current to inercase auppre-
clably.

Base bias current is usually obtained through
a voltage divider counected 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 lthe amplifier
through a transformer. What should the
primary-to-secondary turns ratio be?

A-—40to 1
B—63tol
C-—~79t01
D—1to 13.6
1414 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 resistance
D — 30 megohms

B —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

3 - 375 ohms, capacitive
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D — 500 ohms, capacitive
1 — 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 is its
nominal (6 db.) passband in cycles per
second ?

A —2200
B — 18,400
¢ — 2600
D — 320

B —- 3480

Q5. A p.n.p. transistor is connected as a
(Cllass 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 - Base positive, collector negative

B - Base negative, collector positive

C — Base positive, collector positive

1D — Base negative, collector negative

B~ 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, ¢4, the East Coast V.h.f.
Society, Box 1263, Paterson, N. J. 07509, for more
information.

NS

The Garden State Plaza, Paramus, New Jersey will be
the site of the Expo,
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G3LIF {center) visited the East Coast VHF Society,
WA2WEB on the occasion of their annual Christmas
Dinner. Here Pefer is shown receiving an award for pioneer-
ing moonbounce in the United Kingdom from Society
President K20JD/FP8CA {left) while WB20HH/WATIUO
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 SLZ2RL 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 (L.},
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.

18ee QST' 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,
Though 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 Commission and the
FCC since 1927, and has been in the licensing
nnit 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, WACU, Chief Engineer of
FCC since 1966, retired on January 26 after
36 years with FCC and the Federal Radio Com-
niission. 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, broadeast 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

FCCs year-end count shows 257,000 amateur
operators, up a thousand from 1966, but down
a thousand from June 30, 1967. The amateur
station count, which adds club, military recrea-
tion and individual second-station licenses, was
267,000 on June 30.

League Full Membership increased .05% to
80,984 with nine divisions galning and seven
losing members. The Dakota, (anadian and
Rocky Mountain Divisions led the list of gainers,
followed by Roanoke, Southeastern, South-
western, Pacifie, 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, VE3CT
inquired of DOT whether the practice of using
a narrow (100-200 eycle) frequency shift for
Morse code identification of RTTY signals
would be acceptable in Canada.

The Departmeni of Transport, quoting sec-
tions 51 and 60 of the General Radio Regulations,
Part II, says that since the subject stations are
using & telegraphic emission of type F1 (or F2
in the upper frequency bands), identification
must be by telegraphy in the International
Morse Code. At the same time, section 60 permits
frequency shift keying of the carrier frequency
up to a 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, WS5EDY, WS5CJO,
W5EM, WS5AY, Ww5DuU,
W5INL, WS5DKR, WS5HUT,
W5FM, W5MXQ, WSLE
W5CZ, WS5ASE, WSHR,
W5KO, W5BUK, WSTL,

WS5ABS, W5LA, 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” suthors for @ST style,
completeness and accuracy.

But though the byline does not appeuar
as often ag it once did, Don is well-known
both as a 35-year employee of the League,
und as a ham. Even back in the twenties,
hams talked about tH&‘Sleepless Wonder
of 1T8.” %

Don was operatpriof
schooner Bowdog
(3reenland in 19:
the ship was
Harbor, his ¢

NP aboard the

it headed for
Tacemillan. When
ice at Htah

the crew in

Don spen r#in research
labs. He join gif in 1933 to
operate the T'e

editor, the job Bewtill ds. During the
war, from 1943 t8,1945 hgfserved as acting
technical editor. OygEhe years, he’s been
a heavy contributdy$igfthe Handbook as
well as QST

As we hinted at the start, Don doesn’t
say too much, but his flying fingers have
resulted in DX CC eredit 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-
band beam.

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

March 1968

*Lee DeForest Day” launched the Illinois 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, WOQVA of Halli-
crafters, the Governor, ARRL vice director WIPRN and
WOFFP of the Sangamon Valley Radio Club,

purposes does not appear to conflict with the
regulations.

“In the circumstances the intent of the
regulations, which is that transmitting stations
shall be satisfactorily identified, would appear
to he met and we see no objection to your pro-
posal. We are therefore notifying our Regional
offices to that effect,” the DO 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 aunother which
consisted of press material to be printed in the
university publications, thus making it publie
rather than personal material,

Subsection I, 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 been
led to believe.”

{Amateurs in the U.8. follow a different tesi,
domestically, on acceptability of traffic: there
must be no pecuniary interest by any operator
handling traflic, but public matters are not
prohibited per se.)
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RULES FOR LIFE MEMBERSHIP

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

2. Lite Membership is granted only by
the Executive Committee, upon proper
application from a Full (U, 5. or
{ ‘woadian licensed ) Member.

4. The Life Membership fee is twenty

times the annual dues rate, or currently

$130. )

An applicant may choose aw alternative

time-payment plan of ¥ yuarterly in-

stalments, $16.25 each. In such jnstance
he will be provided an interim two-year
kall Membership certificate.  Upon
completion of the payments, Life

Membership will be granted.

5. Life Memberships are non-transferable,
and dues payments are non-refundable.
in the event an applieant is unable to
womplete payments on the instalment
plan, he will be given a term of mem-~
hership, at the annual dues rate, coi-
mensurate with payments received.

6. Other licensed amateurs in the sume

family, and at the same address, of a

lLife Member may retain or obtain

Family Membership upon paymeut of

the annual dues of $1, but without

receipt of GST. The dues of the Family

Member may be prepaid for any

nimber of years in advance, but there

is no special rate.

Application forms are available upon

reqiest from the  Secretury, ARRL,

Newington, Conn. 06111.

:3‘

Andrew Pfeiffer, K1IKLO, 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 11.8.
Porest Service and the Bureau of Land Manage-
ment, new regulations have been added to each
Part of the FCC rules outlining the steps for
securing permission.

Bection 97.41(c) of the amateur rules reads:
* Applicants proposing to construct a radio
station on 4 site located on land under the juris-
diction of the [I.8. Forest Service . . . or the
Bureau of Land Management . . . must supply
the information aud must follow the procedure
prescribed by Section 1.70 of this chapter.”

A.R.R.L. QSL Bureau

‘The function of the ARRL Q3L Burcau system is to
facilitate delivery to amateurs in the United States, its
nossessions and Canada of those (QSL eards which arrive
from amateur stations in other parts of the world. All you
have to do is send your QSL manager (sce list below) a
stuwmped solf-addressed envelope ubout 114 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 ecorner. Changes are shown in
heavy type.

Curds for stations in the United States and Canada
should be sent to the proper call area bureau listed below.
W1, Ki, WAL, WNi!— Hampden County Radio As-
sociation, Box 216 Forest Park Station, Springtield, Massa~-
chusetts 01108
W2, K2, WA2, WB2, WN2 -« North Jersey DX Assn.,

P.0O. Box 505 Ridgewood, New Jersey 07351,

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

Vaulley Hill Rd., Malvern, Pennsylvania 19355,

Wi, Kt— H, L, Parish, K$#{IXF RFD 5, Box 804 Hickory,

North Carolina.

WAL, WBe, WNil— Richard Tesar, WALWIP, 2666

HBrowning St., Sarasota, Florida 33577,

W5, K5, WAH, WN5 — Hurley 0. Saxon, K5QHV, P.O.

Box 4915, El Paso, Texas 79989,

W6, K6, WAS, WB6, WN6 — Ban Diego DX Club, Box

i0)29, San Diego, California 92106,

W7, K7, WA7, WN7 — Willamette Valley 19X Club, Ine.,

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

W8, K8, WAS, WN8 — Paul R. Hubbard, WASCXY, 921

Market 8t., Zanesville, Ohio $3701.

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

Flmhurst, lllinois 60126,

W,0 K@, WAS, WN@ — Alva A. Smith, WODMA, 238 BEast

Main 8t., Caledonia, Minnesota 55921,

VE1 — L. J. Fader, VE1FQ, P.O. Box 43, Halifax, N. 8.
YE2 — John Ravenseroft, VE2NYV, 135 Thornecrest Ave.,

Dorval, Quebec.

VE3 — R. H. Buckley, VESUW, 20 Almont Road, Down-~
view, Ontario.
VE4— D), E. MeVittie, VE10X, 647 Academy Road,

Winnipeg 9, Manitoba.

VE5 — Fred Ward, VE5S0P, 8)9 (Connaught Ave., Moose

Juw, Saskatchewan.

VE6 — Karel Tettelaar, VE6AAV,Sub, P.0. 55, N. Edmon-
ton, Alberta.
V7 — H. R. Hough, VE7HR, 1291 Simon Road, Victoria,

British Columbia.

VE8 — (iworge T, Kondo, VE8 ARRL QSL Bureau of

trepartment of Transport, Norman Wells, N.W.T.

VO1 — Ernest Ash, VO1AA, P.O. Box 6, St. John’s, Newf.
VO3 — (lwose Bay Amateur Radio (‘lub, P.0. Box 232,

{ioosc Bay, Labrador.

KHE, WH6 — John H, Oka, KH6DQ, P.0. Box 101, Aica,

Oabu, Hawaii 96701,

KL7, WL7 — Alaska QSL Burean, Star Route C, Wasilla,

Alaska 99687,

SWL -~ Leroy Waite, 39 Hanum 8t., Ballston 8pa, New

York 12020.

i These bureaus prefer 5 X § inch manila enve-
lopes.
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Horne 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 Spanish frontier,
heritage with the threshold of the space age ,A
Here is the setting, not ounly of the AR
National Convention, June 7-9 (opening ‘%390
p.M. Friday) at the Municipal Auditorium,
also of HemisFair '68%, April 6- ()ctober
1968, the first world's fair ever scheduled in the
southwestern United States. Celebrating thy

250th anniversary of San Antonio’s foundingd§

Civilization in the Americas.” i

The San Antonio Radio Club is host for thj
1968 National Convention, and they hope {2
make it the best ever. To seurch for ideas ani
spot pitfalls, committee members have becf
visiting other National and division cnnventioxig
the past four years, to imake your stay in t
Alamo City an enlightening experience and ente§
taining fiesta.

Gene “Padre” La Fleur, WoWZR, will 1-5
wmaster of ceremonies, a colorful contributor {g
any convention! There will be a host of speakey
from ARRL Headquarters, FCC, the Militarg

Affiliate Radio System (all shree branchesgj
NASA, Southwest Research Institute and frodg

a,round the Southwest to cover a myriad
amateur topics.

Ladies not wishing to take in the technic
sessions may enjoy a fashion show, Grey Li
tour of the historic quarter, 5 morning coffee,
funcheon and an initiation into SWOOP, @
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 perform
this weekend are Jack Benny and the
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.n. are monitored

almost continuously. During the Convention,
there will be additional talk-in frequencies on
3900 and 7250 Me. Flying in? Contact Gen-Aero

v the Unicom channel at San Antonio Inter-
jonal, 123.0 Me.
"T@e pre-registration pa,ckage price of ‘1514

(wigh separate-event rates in parenbheaes) in-

Jifdles all this: Registration ($4) covering admis-

gon to the meetings, exhibits and goodies;
tBreconvention party Friday night ($4), an infor-

hal soiree to renew old acquaintances and make

hew ones while enjoying a tasty buffet of ham,

Zirimp, and roast beef, with background music
By a strolling Marachi band; Saturday night

i8ance ($5) with two bands to provide popular
¢snd country-and-western music along with other

gntertainment; and the Texas barbecue/banquet
ght) Sunday noon at the Convention Center
fext door to HemisFair., Pre-registration ends
3ay 1, 80 sign up early with

Gene Jank, WHEJT

100 N. Winston Lane

San Antonio, Texas 78213

aive him your “handle,” eall and QTH just as

fou want them to appear on your convention
udge. Be sure to list the number of overall

ggistrations or the number of tickets for each

thdividual event.

] And say! Housing will be tight, beeause of the
ir, s0 make reservations early. Downtown

¥accommodations run from $17.50 to $25 double

8t these hostelries (distance in blocks from the
gonvention headquarters listed in parentheses):
tiunter Hotel, Blue Bonnet, Travis Plaza (all
814); St. Anthony (3), El Tropicano (1.%),
Tenger Hotel (7), LaQuinta (10) and Palacio
ol Rio (8). These are 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! [O5F—]

W\‘Trmﬁmﬂf.*\o rwﬁ\
iHamfest Calen

Delaware — The Kent County Amateur Radio Club
will hold its Annual Auction on March 12, in the basement
of the Kent (ounty Court House, Dover, Delaware, For
further information ¢ontact K30CE.

Illinois — The Sterling-Rock FKalls Amateur Radio
Hocicty is yponsoring a Hamfest at 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
wiekend, The dange will be held Saturday night, March

March 1968

18, ap the Sands Motel, and the swapfest, Sunday, March 17,
in the Midland County kxhibition Building, Homebrew
and e.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
Bryaut 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, ete. A tour of the U.8. Navy’'s million-watt
radio station at Jim Creek is planned; advance registration
for this tour is required. For further information, vontact
Norman G. Ray, W7LFA, 14005 132nd Ave., N.E., Kirk-
land, Washington 98033 57—
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INTERNATIONAL AMATEUR

WELCOME TO LONDON PROGRAM

The “Welcome to London Program” of the
Radio Society of Great Britain, 28 Litile Russell
Bt., 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, lravel, emergency
medical or legal aid, etc. The Society says ib
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, SM8.5866, or 2060 (Southampton,
Newport, Isle of Wight), RSGB regrets that no
responsibility can be accepted for booking hotel
asccommodations, and prospective fourists are
strongly advised to have confirmed 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
& 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-apply 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. 7 of September, 1967 QST is inaccurate.
KSF suys that all QSLs to USSR amateurs
should be sent to Box 88, Moscow, USSR,

The Club de Radio Experimentadores de Nica-
ragua advises that all U, 8, cards for YN ama-
teurs should be sent to: DMike Murciano,
YNIMO/W4, P.O. Box 902, Coral Gables,
Florida.

Effective January 1, the prefix for Barbados
was changed from VP6 to §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,
G4AR has become KSGB General Manager.

14

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, Can-
ada, Chile, Colombia, Costa Rica, Dominican
Republie, 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-
fries grant FCC licensees amateur radio
operating privileges on a eourtesy bhusis;
write headquarters for details.

Canada has reciprocity with: Bermuda.
France, Germany, Israel, Luxembourg, the
Netherlands, Senegal and U.S.

Third-Pariy Restrictions

Messages and other cowmmunications —
and then only if not important enough to
justify use of the regular international com-
munications facilities — may be handled by
1.8, radio amateurs on behalf of third parties
only with amateurs in the following countries:
Argentina, Bolivia, Brazil, (anada, Chile,
Colombia, Costa Rica, Cuba, Dominican
Republie, Ecuador, El Salvador, Greenland
(XP calls only), Haiti, Honduras, Israel,
Liberia, Mexico, Nicaragua, Panama, Para-
guay, Peru, Urugnay and Venezuela, Per-
missible prefixes: CE CM GO CP X
EL HC HH HI HK HP HR LU OA PY
TIVEVO XE XP YN YS YV ZP 14X and
4%, Canadian hams may handle these same
type third-party messages with amateurs in
Bolivia, Chile, Costa Riea, El Salvador,
Honduras, Israel, Mexico, Peru, U.8. and
Venezuela. Permissible prefixes are: CE CP
HR KOCATI W XE YS YV 4X and 4Z.

DX Restrictions

. 8. 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) conference.

Cambodia, Indonesia (including West New
Ciuinea), Thailand and Vietnam forbid radio
communication between their amateur sta-
tions and such of other countries. . 8. ama-
teurs should not work HS XU XV 3WS8 or 8F.
Canadian amateurs may not coramunicate
with Cambodia, Indonesia, Laovs, Thailand,
Vietnam and Jordan. Prefixes to be avoided
are HS JY XU XV XTW8 3WS8 and yF.
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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 ot 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. K7ZUGA, 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, K7ZUGA, and ZSTACD.

i

Recently the Philippine Amateur Radio Associafion 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 Ciub 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
ook 45 minutes. The worst part is nervousness,
fear of failure. However, I studied bard. The
ARRL License 3 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. I have a feeling mauy will Hunk it if
they don’t know the fundamentals of g.5.b. and
transistor circuits.

I hope in a year to go for the Amateur Extra.
- Willard B. Moudy, K8VOW, Riverdale, Mary-
land,

q 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 & goal of
5 years to get my Extra, but L want to have the
satisfaction that in 1973, when I send a CQ in
the lower end of the 20-meter baud, whoever
listens to it can say: “Now, here is a fellow that
knows what he ig doing!” —— Gilbert 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 elecironies. I have found the school,
Purdue Extension, here in our locality, and I
have found their electronies course to be very
good. T might also add that getting back to schooi
ufter so many years has been richly rewarding,
and a real challenge.

If incentive licensing can indirectly cause a
person fo return to school after 26 years, it can-
not be allbad !l — William E. De Geer, WA9MOE,
Gary 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-
able — no,

To sum it up, the only things needed are a
strong desire to betier the state of the art and
sound studying of basic amateur procedures. —
William N. Kendall, KOCOU, Minneapolis,
Minnesota.

4 To start with I was a happy Technician for
fifteen years and could not care about the rest of
the bands, 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,
1linois.

Q Actually, for the amount I'm on the air, 1
probably don’t need the ¥xtra Clags privileges.
But when they offer a higher grade examination,
it seems like admitting defeat not to go down and
passit, ~ Charles W. VanWay, WA4YNE, Nash~
ville, Tennessee.

€ 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.-— Arden L.
decord, 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 allotments, 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 ifs beginning to the present,
there might well be no amateur radio today.

So after eight years of benefitling from fifty
years of efforts and activities of the ARRI,
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.,
K5Z0L, Dallas, Texas.

4 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 bul never
got an amateur ticket until after he had given me
the bug and I went ahead and got my Geueral
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 enjuyed my hobby
¢.w. style and you would be surprised how easy
on-the-uir ¢.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 muech 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. I 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.

I 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 doeso’t
really take much to get an Extra, his wife gob
one didn’t she? — Lucille £. Hilpert, W9V SR,
Winnebago, Wisconsin.

HAM RADIO IN SCHOOL

€ 1 had a mild stroke in 1961. Being discharged
from the hospital, I asked my M.D. “How long
have I got to live, Doc?” His answer 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. I found a school (Rabun
Gap Nacoochee School) in North Georgia, pretty
much for underprivileged kids who were living
generation after generation off 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
‘Kfun.”

It was so successful that the school board in-~
vited me to take regular class periods, with !z
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 enthusiastic. 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 prog. It's not too much extra effort
to teach secund 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. (Mac)
McCabe, WACRM [W4ZEF, Live Oak, Florida.
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MANNERS

 After reading the many letters complaining
of various incidents of aperating by lids, I must
state that my rvecent 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 frue. 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, eto.
Although HLITG 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 bui the hams
sure did, All I can say i8, I am proud to be called
a ham. -— Roy A. Cartier, W4YJJ, Winchester,
Virginia.

€ T guess there’s room for everyone in ham
radio. Recently, in two separate QSOs I heard
amateurs advocating the use of nuclear bombs on
other countries. This was on twenty meters!

These people have a right to their opinions
(I suppose). But, if they really feel that they must
put this sort of stuif 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, -
Ghregory 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 thai we miss during our inactive
periods. -~ Keith Jones, WOPZL, Denver, Col-
orado.

QST COVERS

¢ It's time someone commented on recent ST
covers. As a reader since the early 20s I have
seen them improve over the years. 1967 has been
otitstanding.

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
all magazines. —— Harry Mills, K944 /4, Annan-
dale, Virginia.

LEGAL AID

« Recently one of our club members, Mr, Wil-
lism Schmidt, applied for a building permit from
the City of Wichita to erect an antenna tower
and was turned down.

The Clity’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 u “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 amateurs. Few
amateurs realize the importance of remaining
calm, gathering evidence (or help) from ARRL
and presenting 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 Club,
Wichita, Kansas.

AMATEUR RADIO AND DISTRESS
INFORMATION

€ I commend you on the excellent article written
by RMCM Charles R. Dean, WA2NDQ, 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 11, the telephone number for the Third
Coast 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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gsemination of this information to your readers
shall prove an invaluable communications tool
in the Coast Guard’s continuing effort to im-
prove marine safety.— . 8. Haight, Lieu-
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 Club of Lansing,
Michigan must be “out of their minds” for
holding the Michigan State ARRL convention
April 26 & 27, 196%, the same week-end as the
Dayton Hamvention!

Let’s set the record straight. When we of the
COVLAR.C. decided to hold a eonvention, 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 18, 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 eity
of Lausing and our own club members, those
who attend the ARRL sanctioved Michigan
State Convention will not be disappointed. —
Dick Kelley, NSBZV, Lansing, Michigan.

[Epiror’s Nore: To 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.j

‘W-Straysal

Project Oscar, Ine. recently held an election of
directors and officers. Klected to directorships were
Bill Litel, Wo6UUF {Board chairmanj; Bill Orr,
WO6SAL  (viee-chairman); Ed Hilton, W6VEKDP;
Chuck Towus, K6LFH; and, Bob Walton, W6CYL,
Director Harley Gabrielson, WOHEK resigned his
position and Bill Stevenson, W6LUQ was appointed
for the remainder of the term. Project Oscar officers
for 1968 are: W6CYL, president; W6SAIL, vice-
president; WOVED, treasurer; and, Bill Walters,
WOMEE, Secretary.

Members of the Murray School Radio Club,
WAGYBN, are planning to operate on a field day,
March 323 from Death Valley, Inyo County, Cali-
fornia. The junior high school operators will be on
the Novice bands gaining experience in portable
field operation. A special QSL will be issued for the
eveni., Murray School has amateur radio classes as
a part of their curriculum and they license 2-6
amateurs a year.

QST for



ARRL AWARD;

Ina membershlp association
organization’s work is accomplis
35 unpaid directors, vice directors<g]

volunteer SECs; hundreds of QST &

Station Appointment-holders: and some

; as the League, much of the

. “the field. The League has some
3 'gﬁu-ted SCMs and a like number of
<’and authors; thousands of Official
3‘5 008 members uof the Amateur Radio

Public’ Service Corps — all participating for the love of amateur radio and in support
of League objectives. In addition to more general expressions of appreciation for such
cooperative endeavors, the Board of Directors has oceasionally singled out some
individuals for special recognition on a particular contribution to the art. In the
past year, the Board conferred the ARRL Technieal Merit Award and twelve Cover

Plaque Awards.

THE HIRAM PERCY MAXIM
GOLD MEDAL

The Hiram Percy Maxim Gold Medal was
ereated by the Board at its meeting in May,
1964, us an award for extraordinary contributions
to the science of communications by a rudio
amateur. It is to be conferred only by the Bouard,
and only in exceptional instances.

To date, the sole holder of the honor is the late
John L. Reinartz, K6BJ, in recognition of his
outstanding achievements of pioneering the
early development, of amateur radio communica~
tions equipments and techniques, which con-
tributed so heavily to the opening of practical
short-wave communications.

THE ARRL TECHNICAL MERIT AWARD

William Conkel, W6DNG and T. Ray
Naughton, VK3ATN won the 1966 ARRL
Technical Merit Award for proving that com-
munication via lunar reflection is within the
realm of conventional amateur operation. Though
“moonbounce’” has now become a part of the
amateur scene, many of the records set for earth-
moon-earth Q8Os have involved the use 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
more-common gear: Bill's antenna 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 {o un 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, WHNW, Chairman of the Merit
and Awards Committee, or to a Jdivision director
{addresses on puge 8). Deadline is April 15,
1968.

COVER PLAQUE AWARDS

At its 1961 meeting the Board established an

award for Q87 authors adjudged by the directors
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in mail balloting to have written the best article
of each month. A unique plaque goes with the
award — the actual 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:

“NModeling Radiation Patterns of
Whip Antennas” by Dale W. Cov~
ington, K4GSX
“Practical Consideration and Ap-
plication in a Multi-element Quad,”
by Raderick M. Fitz-Randolph,
W5HVV /7
“Ninety Feet for One Hundred
Dollars,”” by Thomas J. Brooks, Jr.,
W508L
“Solid-State Heceiver Design with
the MOS Transistor,” by G. T.
Daughters, WB6AIG: Wes Hay~
ward, W70I and Will Alexander,
WAG6RDZ
“The Vacation Special,” by R. F.
Latter, W2YFM
“A b0-Watt P.E.P. Output Trans-
ceiver for 75,” by Kenner E. Day,
W5TAB
“The WOEPV Squeeze Keyer,” by
Jimmy Moss, WSGRJ
“The Connecticut Longhorn,” by
Andrew Pieiffer, KIKLO
“The Swiss Quad at ZS6PP” by
E. P. Towers, ZS6PP
“Save Those Transistors,” by Ever-
ett Emerson, W6PBC
“Break-In C.w. with S.s.b. Fquip~
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 efforts
make @ST whatitis, ~  |QE

January:

February:

March:

April:
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June:

July:
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September:
October:

November:
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CONDUCTED BY BILL SMITH,* WB4HIP

E.M.E. for the Layman — Conclusion

THIS 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,

PFirst 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 loecation, 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 Almanac,
1968, available through the Superintendent of
Documents, U.8. 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
scabter, aurora or something similar, a polar
mount i3 not much good. A drive system per-
mitting the array to be fully steerable in both
gzimuth 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 8t. 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
serew with right-hand left-hand square threads
starting from the center out raises and lowers the
wrray. At the lower end of the jack screw is a
20-to-1 gear reduction box giving a zero to 90°
elevation time of three minutes. With the plates
together the array is pointing straight up. The
entire elevation drive rotates with the array.

EARTH

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-degree 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
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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 ean 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 systern.

It has been a pleasure to present these notes on
e.n.e. problems, uud it is my hope that many of
you will become interested in building your own
e.m.e. system. — K6A[YC

Mike says he will answer individual questions
addressed to Mike Staal, K6MYC, 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 Crawford Iill V.h.f. Club, W2NFA, has
scheduled an e.m.e. test on 1296 Me. for April
12-14, Dick Turrin, W2IMU, says the tests will be
conducted hetween approximately 2300 GMT,
April 12, and 1028 GMT, April 13, and from 0018
to 1057 GMT, April 14, Echo 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 prevent operation
April 12-14. The alternate test period is April 19,
0620 to 1520 GMT, and 0705 to 1632 CGAIT,
April 20.

The equipment at W2NFA includes a minimum
of 200 watts output on cw. or f.sk., a 60-foot
parabolic reflector with uu estimated gain of 44 db.
over isotropie, transmitting right-haud 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
2%.600 Mec. 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 enrly in
December when G3LTY visited the Crawford Hill
Cllub. 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 selsyn is mounted on the boom to the right
of the mount. Note the juck 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 states worked boxes. It is time
consuming to keep the hoxes a realistic indication
of eurrent activity and past achievements. Some
listings are badly outdated due to deaths, loss of
interest or relocation. It is therefore appropriate
to make a thorough revision of the 144, 220 and 432
standings. After this issue all present listings will
bhe 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 vonsider W8DNG's
144-Me. standing of 9 states, 5 call areas and 5850

RECORDS
Two-Way Work

50 Mec.: LUSEX — JA6FR
12,000 Miles — March 24, 1956
141 Me.: W6NLZ-KH6UK
2510 Miles ~— July 8, 1957
220 Me.: WONLZ — KH6UK
2510 Miles ~~ June 22, 1959
120 Me.: WSLUU — WALKFW
1150 Miles — April 13, 1965
1215 Me.: W6DQJ /6 — KO6AXN/6
400 Miles — June Lf, 1959
2300 Mec.: WIEHF /L — W2BVU/1
170 Miles — July 13, 1963
3300 Mec.: W6IFE /6 — WO6VIX /6
190 Miles — June 9, 1956
5650 Mc.: WAOKKK /6 — WB6JZY /6
179 Miles ~— October 15. 1966
10,000 Mc.: WIJIP/7 — WILHL/7
205 Miles — July 31. 1960
21,000 Me.: W2UKL/2 — WA2VWI/2
27 Miles ~ Oct. 21, 1961
Above 30,000 Mc.: W6IUV /6 — W6SJO /6
700 Feet —— Qctober 27, 1967
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MOONBOUNCE RECORDS
Two-Way Work
144 Mc.: VEKSATN — K2MWA /2

10417 Miles — Nov. 28, 1966
420 Mec.: WAOLET -~ 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 satue [ocation
will apply. One location is defined as an area in
which no two operating sites are more than 25 miles
apart.,

2- METER STANDINGS

th’I‘H/3 ]

WI1JISM., 8 1308 WABTEDP . 16 9 1000
WIAZK & 1384 WABMFZ,. (12 & 1225
KIABR %1330
KIHTV. § 1252 WeGDO. 4 1325
WIAJR, . 7 130 & 1390
{IBKK. 71275 5 2540
WIHDQ 71040 4 1120
KIWHT,. re 030 5 QL4
K1WHS 7 1030 5 5%50
KIUGO 6 1250 3 1210
KIMTS. (L1190 & (32s 4 1400
KIIX..... 6 U thILP 2 690
KIOYB. ... 5 122 ’
BN 8
WINLY....37 % 1390 51z
2 .,57 %1360 16 4 1246
5 1320 2 4 1170
8 1nz2n 4 1130
§ 9 1260
% 1300 9 1210
51340 g9 1320
T 2t
PRRTIY 5 KA0
7 850 % 1100
W‘\2§I§ 19 g i“m WhBhI 3 1240
1w, U0 o
WAZIAM...17 6 670 KOSGD....42 9 1300
WAZUDY. 16 5 as50 KQUIF. .. 4 y 1150
WSRUE....36 & 1100 & 1200
WARYE N (U758 s a8
L & L1038 9 1200
WHSGA . g 1080 9 1300
WSI\CA. 8 1110 LDt
K30BU . 7930 18
KacC FA 6 g 20
; Z 8 1050
wapDr.. . Is 7 1ieo  (WHPRRL----dh 8 1050
1180 wuBEB... .45 10 1350
1350 weDQY Il 1300
1age WHNX_I«‘ 010 1325

B ISR IR TS
-
=

}\4bU1\I .es 5 800
5 xU0
WsUGo. . 1 9 1300
WHRCIE. 9 1250
K5WXZ 21340
WHASG z 1090
i i
i

I EICHUX-ICTTETD DRXELIX LR KR AL LECCT

WEFYZ 277 . 250
WHIWL 1150  VESEVW.. 19 800
WEITKQ 1150 i
WhHPZ. .. ... 1300 FRDO., ..., 1 1 5100
WSHHFV 10 1285

K 5TQP 1254  OHINL..... 11 5850
WESWYV 980

WEWAX 1310 VKS3ATN....2 2 10417

‘I'he figures after each call refer to states, call area
and mileage of best DX.
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Harley Herndon, WASHXW, 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 remnaing
truly outstanding. Listings will be reviewed each
12 months and those stations not 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
atternpt at more realistic listings wmay serve as
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 eall 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 230 or 432. We might also publish
a 1215-Me. listing, eventually, if there is sufficient
interest.

Please jot down your current standings for each
band and mail it to me at 1238 Wooderoft Road;
Richmond, Virginia 23235, Submission of a contact
list is requested 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

VS Burton Lang, VE2BMQ, has been experi-
menting with the frequency alteration of type
HG-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 tnethod.

First it is necessary to remove the crystal from
the sealed case. This is most effectively and safely
done by careful 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

220 M. ) 4 250
600 4 Ao

150 3 300

3 200

AT et
=
=

)

150 310
5 110 . 5 su0
5 oShy Waadod 350

5 400
£H00 WATHK...12 4 550
4 300 F,.....8 4 450
5 285 B4 4oz
: {3 o
3 240 83 Buo
AT i 800
T S 190
3 175 2 415
3 140 3 665
2 200 2500
5 600 5 725
5 350 i 700
3 3 :
i 308 §o%
4 350 5UKQ.....5 2 600
3 250 WAML...... 5 1 350
1 315 W6GDO.....2 2 493
KTICW. .. 2 165
21080 WIRG.ILIE 2 420
. ) WBPT...... 13 7 715
KIICW. ... .1 i 2 250 9 5 B30
w7AGo. 1z 1 160 s 5 470
. 85 890
KSAXU....11 5§ 1050 71 g
WOOVL.....6 & 475 61 4
WOJCS. 6 2 340 6 3 u70
WOEYE....l+ 2 175 | 5 % 860
VESBPR....3 3 300 gour 13 a0
12 500
"y Lt 325
I s HUO
P Sy 585
H WA‘)NKT 9 100
WOORE.. |13 430

3

W0, |1l :

TS T N
3
>

23 e e ] e 21

VE2HY 22 350
VESBPR 24 600
VE3KZC....6 4 50
VESAIB.....5 4 450
6 500 VESBQN....5 & 447

The figures atter each call refer to states, eall area
and mileage of 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 o
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 reliable way of adding or removing
metal from the electrodes is an electroplating-
electroetching method. Prepare a solution of 59,
copper sulphate in water, a piece of copper wire as
an electrode, and 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 connecting 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
electroplate 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. Lt is essential that
the electrode not be etched too much as it can
become separated from the pin connection. After
each step the crystal should be washed with water,
rinsed with acetone and dried. The cover is then
held in place with a rubber-band and the ecrystal
tested in its intended owcillator circuit. If the
frequency is not sufficient repeat the plating or
etching process. 1f 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

40 Me, came alive with Fa signals New Year's eve
following a solar flare on December 30, and produced
QRM the likes of which have never been 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 Caribbean. Some of it may have
been Ks, but no doubt about it, the bulk was almost
forgotten Fa. Numerous reports have heen received,
and T especially thank KIH6EEM, K7ICW,
WABHIXW and K6EDX for their early and highly
detailed observations.

Apparently the first hint of things to come was
KIMTJ's logging PJ2C0O on Aruba in Portland,
Maine at 1500 GMT, December 31. At the same
time aurora signals were also bheing copied by
KIMTJ. By 1635 GMT, WA7FJQ, Kingman,
Arizona was working KP4CK and KP4AST, Puerto
Rieo. Five minutes later K7ICW worked the Puerto
Ricans from Las Vegas. Similar contacts were
reported by KBGJIX, South Dakota, and WAIKIII,
IHinois., K6EDX heard one W4 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. 1.

Apparently KIMTJ was again the first as he

Cliff Smythe, VE3EZC, of near Toronto, Ontario is o

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 PT3CW at 1425 GMT. Several PJ
stations favor 50.25). At 1645 GDMT the band opened
for KGEDX to the east coast, closed briefly, and
then went wild 20 minutes later with 1s, 25, 35 and
4s filling the band. K7ICW’s report is almost iden~
tical, give or take a few minutes, In Southern
Cialifornia, WAGHXW ohserved the opening from
1630 to 1825 GMT, except between 1710 and 1750
GMT when the band was quiet.

KII6NS first worked the west coast at 1904 GMT,
and KH6EEDM says 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 1945 GMT, EK4QEKR in
Florida to KHBNS.

January 2nd began at K6EDX not showing much
promise, the m.u.f. hit only 37 Me. to the sast coast
but at 1900 GMT, KHONS came through working
stations from Texas to Washington, KH6NS was
surprised to find six open, because he was hearing
only a 43-Me. paging station in Mexico City. That
opening lasted about 20 minutes.

These fwo 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, W5UGO, has 42 confirmed.

January 3rd started slow also, but at 1625 GMT,
WABHXW heard 3s and 4s break through, seven
minutes [ater KOEDX heard the east coaxt followed
by VP7NA in the Bahamas, The opening lasted
until 1739 GMT and all was quiet until 1815 GMT
when WABHXW copied TI2NA, Costa Riea.
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
Oklahoma. On the 6th, WASHXW worked KII6NS
at 1930 GMT. Then on January %th, KHE6EEM
worked KH6CH/KW6 on Wake lgland at 0100
(IMT. The Wake Island station was running 50
watts on 50.4. January 10th produced an interesting
observation ut W6ABN. e copied the BBC on
41.5 Me. at 1700 GDMT, 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 hbeen queried. Much
interesting and valuable information may be
derived from #z and we certainly would appreciate
receiving reports from more stations. But no
rumors, pleage!

Several Ex openings enlivened the V.I1.F. Sweep-
stakes weekend, Jan., 6-7, and VELAFB, Nova
Beotia, 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-
spherie conditions are likewise generally poor. The
{Juadrantids shower, during the first week of Janu-
ary, was extremely poor and only one contact has

{Continued on page 154}

Ted, W4FJ, Richmond, Virginia, has been on v.h.f. more

years than he probably cares fo remember. Recently he

became quite active on 432 with 250 watts into stacked
1 1-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 QSO0s,

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 buovant youth,

Their open spark gaps grunting like unfed pigs,

Those trombone trumpeters tooting the code.

The whirling rotaries which always said “good
night i3

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

(hewed 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 ecandidates 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 ¢lse could one find such miracles of magic?

March 1968

Yes, like Cleopatra, I too *‘have immorial longings,”
Yearning somehow fo join the legion of the lost,
To sit beside them in their unknown Valhalla,
That bourn from which no traveller returns.

Hxchange 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 concern.
— 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. He also laments the fact that the
red tape involved in getting a WERS permit has
kept thousands of hams from participating in
really worthwhile emergeney communications, such
as a recent Ohio River Hlood. 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 training
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 Assistant. This
looks a little tongh, but is no match for Arabie!
Maybe some hams will want to use this dope when
talking to fellow hains in the U.S.8.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 envugh pre-
civion for most ham applications. It is a bridge
circuit and looks like a real good deal.

. . . This time it is vectors, in (eorge 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
entertaining but intentionally instructive. 'The
“actors’ are radio parts.

. An exciting letter from Don Leahy, WS8TKY,

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.
. . . MeMurdo Silver, sort of anticipating s.s.b.
techuiques of today, has a fine article on “ Unscram-
bling Secret Speech Transmission.” This is a speech
inverter, wherein low frequencies come vut as high
ones and wvice versa. The cireuit is only useful for
simple inversions. —- WI1ANA
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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 wstole 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
cowmandment, "“Thou shalt not steal.” Harry
(iruel, WOAHQ/WOJVA, pastor.

— o o

The Post Office. Department promises faster mail
service with the new Zip codes. Use yours when you

Ray Naughton, VK3ATN (center} is shown receiving the
ARRL Technical Merit Award for his moonbounce efforts,
Making the presentation is E. J. Wilkinson, Assistant
Director, General Radio PMG, while Max Hull, VK3ZS,

write League Headquarters. Use ours, 06111, Wireless Institute of Australia president, looks on.

M, . . .

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 1617, Full rules appeared in December 1967 QST (p. 60). Plaque
winners for the 1967 affair include (on the ieft) PY2BGL pointing to a nifty addition to his collection for leading South
American cw. entry and, {on the right) HIBXAL (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. PYRC is “home club’ for HISXAL, Figures!

THIGCRITIIGTHIICRIGHITII GHRIGRI G RI GO GRS G HIGRI RO GRI G RI GO TR TRI TR G RI TR G RI G R TRD RO T RI R RO R

From the Museum of
AAmateun‘ JRadlﬁ_O Radio fransmitter made and used by

) Robert Anderson, WIMWC, during the
A B Ohio River flood of 1937 to obtain
food and supplies for the 1500 in-
habitants of marooned Shawneetown,
Illinois 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 af flood force, and set
up in a raging storm at 12° above zero
fo establish the first direct communica-

FIGTAITRITHRETEITHIGTRIGCHRITHITED

GHAIGTHIGTHITIIGTHIGTHITHITIITEITRIGCEITHITHD

9 tion with relief agencies. For his meri-
[ forious performance, WOMWC was
? presented the 1938 Paley Amateur
i Radio Award.— W1 ANA
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3 Hows DX?

CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

Rocky Mareciano's recent victory 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 thaf
more orderly scientific procedures are at hand?

Who “wins” DX contests? More often than
not, the best operators with the best stations. If
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
best outfits? Apparently there is, or the Rock
couldn’t have clobbered the Manassa Mauler.

First we obtain certified data from contest
entrants. Fquipmentwise much information is
easily obtainable from manufaciurers and the
catalogs of distributors. Homebrewers, always a
nuisance, 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, ete.
Loecal noise interference would be another factor
sttbject to certification after tape studies. Propa-
gation conditions? Records on file at CRPL, ITU
and other sources should permit enough diserimi-
nation to match Magsachusetts Ones against the
Clonnecticut species for longitudinal and lati-
tudinal variations over the selected period.

Operator capability and condition? Well, this
is what the Marciano-Dempsey *‘fight” demon-
strates. No longer do we have to go through
the wringer fo evaluate these things. No sweat,
no strain. Reflex action, code speed, speech and
fist clarity, timing, endurance — all binary meat
for the Big Box.

Yeeks — 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 I wasn't
home, let me yell throughout the night without
a bad word, still treated me as a human being,

60656

* 7862-B West Lawrence Ave., Chicago, 1L,

March 1968

and is the main reason 1 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 deecisive complex variable. SBee 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
enough t0_go around. Since vou've doubtless got your own

DX ¢ lontest stalk list clutched tightly in hand
we 11 resf up the “How's" Bandwagon this month in favor
of a smattering of voxr DX populi, . . . “CRIPC, PZ1AH,
TGHIAA and 6WSBCW bring me dosc to 40 countries on
160, - nrm X0, . “()ne—«lxw sure lively! Passed my
Extra,” — WAIFHU, “Hope to see more QST con-
ﬁtructlon artmles. et(‘ for 160 metf-rs -— W1BB, .

“ Anyone mterested in correspondence in French might trv
FYTYM,” —- "?DQIM. “A number of new ham
arrivals in the h\\ sjalein region,” — KX6BU. . “Sure
wish 10 meters would stay \uth us longer.” -— CX4DT.
... “Much fun wourking maritime mobile aboard 90-ft.
Larkentine The Przrle en route the Bahamas this winter.” —

WAPKXJ, “ZF1ES makes it 58 for my AF-67 and
PMR-8.”" H’Aﬁl’lﬁ' ‘“Been working at WFIN /-
AM/FM when not hitting 40 at home.” — IWASPVA,

BOY, JEEVES,IT'S
SUPPOSED TO TELLUS
WHEN AND WHERE T0 FIND
OUR MISSING MULTIPLIERS

- Reprinted from March 1964 QST
. “Lots of muntrxes and WAC —all 1 need is some
()bLs e WWNORV i v o ¥My 2C's serial number is
0003, —~ WNOK YR “Passed my
13 NIHHO . “too, Now for & new 3-clement
heam,” —- WN IEJY L RLTFDG, 10 e.w., was my
50th state,” — WASMIN “The 5V4 zang plans a

Generall” ~

fot of 21-Me.. a.s.b. aeti - KOCSM, “Ten is
bequirful,” — WAIGGN. . . . “9GIKG, 20 e, ., WaS Iy
best in o long time.,” — WOLCG. . ., . “ Need Eﬂ&L

for my gals eollection.” — W20HH. . .. “DXperlmentmg
with attic antennas.” - WAIBRD, . . . *Haven’t chased
DX much for years but still interested.”” — W4BU. . .

“11YJ's recent U.S, A, visit was a c¢lassic example of inter-
national zond will and understandm;z made possible by
ham radio,” — W8TXT. *Need Del., Utah, KL7 and
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PYI1NO and YV1DP 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 YV1 DP/5, needed just one week end to win for
Venezuela with 1470 code contacts. {Photos via W1YYM)

KI6 for WAS. — WNIHVL. . .. "Wish DX stations
would tune higher into the 21-Me. Novice range.” -
WN4GSS. . . . “DX conditions snbstantially improv 1.
v WNBVZS. . .. “Scores of JAs and UAfs on 15,7 -
W7POU. . . . " Nightly openings to Lurope on crowded
AN -~ WBZNZ. .. . “Africa blasts in on 15 c.w.
aronnd 2000 GMT.” — WB4EFE. . .. “Oh, to he an
P81 The * Atlantic wall’ is almost too mueh,” — W35QGZ,
.. “Boeen a veader of QST for thirty years,” - YN 110,
. “Fiams interested in u.f.0. phenomena are invited to
contact WBSRPL.” — WA9THB. . . . "“PFinally worked
KK1161) after veading and hearing about him for twenty
vears,” — WOJVF. . .. A card from one of my two
KH6s will give me WAS. — WASDMH, . . . “After 28
years of hamming the DX bug caught up with me,” -~
WoDAK. . . . " Went all the way through school with old
friend AN2AANL — W4JUK. ... "EL2AG graduated
from Dartmouth a year ahead of me.” — WWANJF. . . .
“This month’s North Jersev [D X Association DX Round-up
at Wayne, N. J., follows the IEEE convention by one day.”
- W2PXR. ... "“Who are you hiding trom under that
eye shade?’ — WBA4HIP, . .. “Heems a shame that so
many youngsters start right out with store-hought black
boxes these days.’ — W2LYH. . . . “Onehundred-per
eont ¢.w. out here.” — K6ARL, ex-KATDR. , . . " Ready
to start topping off my new 60-ft. crank-up.” - WOP4N.
L. “Caught WETUT/mm off the Ivory Coust on 13
eaw.” -~ WABHRY, . ., “Putting the finishing tonches
on my SB-101 for 15 and 20" — WASUBY. . . . “ Long
a reader, finally & contributor,” - W3CKU. . . . *"School
is QRMing my DX, - WA9MQr. . ., “If more DX
tries 10 and 15 VI hit 200 by spring.” — VE3CDP/W9.
... “Finally recovering from the hulidavs overload on my
Post  Otfice  job.' - WSHNK. . .. “8end  additional
postage to your bureau to bring your on-file s.a.8.e. in line
with new rates.” ~— WA8MCQ. . . . “Trailer travellets me
fire up my SR-160 from rare states now and then, They
really go for Montana,” — W&CIS. . . . “Busy on 10, 15
and 20 with my new TR-4." - {WILNQ. . . . “Caught
JABBCO and UABEQ long path on 7003 ke, at 2200 GMT,
December 20th.” — W4KFC. . . . * Very busv lately but
I always try to steal some time for rare DX - KP4RT.
... “Note that our club station, DEARM, now has its
own mailing address.” - - DL4FS, . . . “ Postage on one or

two ham magazines, if sent as printed matter, costs no
more than a couple of packs of cigarettes. Let's help our
overseas ifriends,” —— KOBVF, . .. *“No 7i-meter work
allowed in VR3-land.” «— KP’64P, . . , *Let's have more
stuff in your 75- and 80-meter sections.” — (ON4UN. . . .
“Ten days on 10 got me 110 DX stations with a low dipole.”

CWALCYT. ... “Thanks to K5LMJ/6, W6s ABX
ANK AOM BE FSC LAB PWG VIO, WB6NNU, W7HO,
K7TINA, WASAZB, WOASO and WAIGIV for generous
traffic assistance,” — KG6IC. . . . * Been here in Uganda
as a frustrated sw.l. for more than a year -— [V8JOP,
... "JARIG has a handv filing system for QSL data
including first names, QSO dates, ete,” - W3BT, .
“Our MARTS QS[, Bureau is extremely efficient.
aM2D0Q, . .. "\ borrowed Valiant and new 14-AVQ
bring me back to serious DXing,” - K2BMT. . , . * Power
company still puts in an 83 T1 signal at my place.” -~
WSYGR. . . . “Awaiting M1B’s QSL for QSO _on 28,665
ke. at 1500 GMT.” -~ IWOVNG, . . . “The XYL here
works good DX as WNALLF.” - W4YOK,

Space permitting, next month we'll check band activity
with the uid of (20 e.w.) Ws 1AYK 3HUNK 4YOK 7PQU
KIBX 9LCG 9LNQ, Ks 2BMI ITW] 60ZL, WAs 1ICYT
1DJG 1FHU 1T0L 3PZD 3HRV 8MCQ 8PYN 9THB,
WB2SSK, [1ER; (20 phoner Ws 2DY 2V0OZ 3HINK
AYOK 5Q03% 8YGR, Ks 4HQD 1TWJ 9UCR, WAs LDJG
RIDT 7AUW SMCQ SWSI 9THB, WBs 2RJJ 4EWTU,
KP4DBJ; (15 e.w.) Ws 4YOK 7POU 9LNQ, WAs 1CYT
(DJG 1FHU SPVN, WB2SSK, WNLIIF, I1ER; (15
phoney Ws 2DY LJVN 9LNQ, KITWJ, WAs 1DJG
SPIF 7AUW; (10 e.w.) Ws 1YOK 5QGZ, WAs 1CYT
1DJG 5PIF 8MCQ; (10 phone) Ws 4YOK 5QGZ 8YGR
glLNQ, KITWJ, WAls CYT DJG, KH6BZT, KG6IC;
(40 e.w.) Ws 1YOK SYGR, WAs 1CYT 1DJG 1FHU
AMBC SMCQ 8PVN, WNLIIF; (40 phone) WSYGR; (80
eav.) Ws ISWX 4YOK, WAs 1CYT 1IFHU 8MCQ; (160
eaav.) WIBB and WAILFHU, plus correspondents to file,
Did vou eatch that fantastic 10-meter opening as the old
vear ended? A good tip-off was the roaring signal of Radio
Poking. Long-path Asians were unbelievably solid. What
next? Who knows? (lamp your phones on and keep tunin’,
funin',

GA4CP gives his beam a visual check before hitting the north Atlantic path. That towering QSL stack 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. WAT1CZH, 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 felt by a visitor. Every month she carries 210,000
tons of crude oil from Kuwait to a refinery at Tokuyamaq,
Japan.” Idemitsu signs JHBD on ship bands. Neat shack!

Where:

A FRICA — 5Z4DW cautions, “After January 1, 1968,
I\ there is no guarantee that QSLs sent to the Fast
Africa bureau will reach me. Therefore cards intended
for my station should be sent via RSGB or to my address
fin the catalog to follow|.” Jock reminds us to remind all
DXers that, while ARRL and many sister sorieties uccept
and relay QSLs for members sund nonmembers alike,
SuILe Oyerseas burvaus operate on w metnbers-only basis.
Mo don’t ecount on your Q8L via the XY bureau reuching
NY2AA upless XY2AA recommends the routing during
QHO. 524DW continues, *I regret that this will be some
inconvenience to operators who have already dispatched
eards vig bureau since that date but I shall be pleased to
reply on receipt of QSLs via RSGB or my home address.”
,,,,, _ WOJOP writes from Uganda to W2CHT, “We
have hundreds of cards in the bureau for 5X58R but ['m
SUITY to say he was not legal. He was never heard at this
end, never elaimed QSLs and attended no meetings of the
Kampala Radio Club.” . .. ... WOVNG’s Q5L manager-
whip for 4DSRK commenced January 16, 1868 ... ...
VERON's DX press indicates that VE3IG may be of i
ance in confirming contucts with operator Bill of 9F3Uis
v e — o QSLs for 9Q5PA QS0s in 19636 may be secuted
through K5LZT, s.a.e. (sclf-addressed envelopes) plus
1RC (Iuternational Reply Coupon) required
“9.a.s.e (self-addressed stamped envelopes) or replies go
via bureaus,” is KOBNF's reasonable stipulation concerning
liis QSL labors iu ZKICY's behalf. “Bob states that Call-
bonks are hard to cowme by in Rhodesiu, so I'll be glad to
relay any unneeded reeent past issues forwarded to me.”
....... WAIDJG tinds that 7X2VJ really goes for U.S.
mint commetnoratives — QSL pronto .- .. . (tood idea
to elearly cheek off or underline the address you intend to
extract from your Callbouk, OM. WITCE keeps receiving
WIWNV/DX mail meant for KeTCF ._._. DX News-
Sheet finds Marion islander ZS201 lately specifving QSLs
vig Z82PX.

SIA — VU2DIA borabed K60ZL in January with a
£\ bateh of QSLs bound for W/ Ks. If yours is due, drop
Ron an s.a.s.e. to 1029 Geary St., San Franeisco, Calif.,
94108 . —~ .« . . . WTPHO advises inquirers he has no BV-type
QSL grrangetnents .- .. _ “Logs not recrived since last
July,” laments WB2S8SK, “su [ will no fonger be able to
handle QSLs for +X-4CJ, Unanswerable cards received have
been mailed to $X1Cd. Perhaps he will reply via burcaus,”
oo — YM2DQ, via W2AEP, urges W/K/VE/VOs to
make sure they keep s.a.s.e. on file with their local ARRL
()SL Bureau branches . .. _. _ Ex-X7%2AD., now in Thai-
land at the address in the listings to follow, welcomes mail
from old on-the-uir friends. Qung would rather you omitted
radio terminology and eall signs from the cover.

(" CEANIA — ““All stations QSOd will receive cards,”

J guarantees KP6AP (K6CAA) concerning his Line
Islands visit. Iry the address in January's *“How's”
o w—e= I am no longer QSL manuger for KG8SL,”
notities W4FRO, excepting QSOs made January 15 through
June 6, 1967, for which he does hold logs. **Been trying since
July to get just a sign from him that he's still interested in
having his Q80s confirmed. No response.” .. ...
KRW XYV, based on Iwo, iterates his intention to contirm
every KG6IC QSO direct on receipt of s.a.8.e.

'EUROPE — "T'he present DLAFS has held that call since

September 1, 1867, but still receives QSL requests
for earlier contacts. QSOs with Bernie may be eonfirmed
via the address in the catalog to follow. "I QSL 100 per
eent.” . ... WBQUZ still awaits cards from many of
the W/Ks he QSOd and QSLd as DLALA . . .. . KOBNI
rxpects overdue logs from QSL client OK1AKO whose ham
radio activity was temporarily shelved by family illness.
Patience, please . _. . .. DX News-Sheet suggests possible
feeland QSL routes to TH2s WEKH (via WASIPEK), WEM

(SM7DQC), WKy (WB2DXL) and WKT (K3HLD), also
that T1ALX, Box 33, Fiesole, Italy, may be of assistance in
confirming 3A2MIC QSOs nade between December 25,
1967, and January 5, this year.

(JOUTH AMERICA — Rare viewpoint from the DX end

courtesy 28-Me, fan CX4DT: “I do not grudge a QSL
direet to anybody who really needs it quick since I have
no financial worries to that effeet. On the contrary, I am
very pleased to know that Urmguay QSLs are sonught after
by U.S. hams and 1 feel honored when I 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 niee to hear
some vf them ask me for my card with cagerness; that is
my greatest reward.” . .. .._ “As of this January ['m
QBL manager for PZ1CEF." informs W3BIINK, spucifying
1RCs from foreign applicants,
l'_ EREABOUTS — “Qught to be some sort of award for
|1 QsLers of the Month,” feels K6ARL, so the least we
ean do is award them mention in your Q87 DX pages. Like
this: CEGAE, CP5AA, CR6DA, DL50U, EA9AZ EL2AC,
FW8RC, G3FBT), GB2DX, GU3LET, GM3IAA, HASDA,
117ZQ, KS8IOF, RX6s BQ DB, KZ5GN, OA4PF, OH2s
BEM BR/mm, TGBAA, VK6IZ, VPs 3MO 8IE, VQ8s CC
R, WBHCX, #Ds 3G TDI, ZEICX, Z8S9L, 7X2VJ,
GGIIRG and 9Y4DS, as well as QSL tenders Wa 4YWX
7VRO, Ks tFNX 9KLR and WASRWU, all nominated for
sueh distinetion in *“How's” corvespondence from Ws 18WX
SYGR UDAK, K6ARE, WAs ICYT 1DJG 2HIU 5PIF
7AUW SPVN 9RLF and listener P. Kilroy. Anyone we
missed? . .. _ Halp! These italicized brethren seek clews
toward eoaxing QSlLe from holdouts mentioned: W5LXG,
KI3AK, K5QFH /KHE, KP6AZ, KSSRT, OHBAA, OX3JV,

VP28Y, 608BW, 8R1G, 9HIAG, 9M2PO; WEKNH,
SVEWB (WIRSGD of '59 vintage; A2BMI, YI2AC;

KBARE, CEOAL, 1IMODC; WAICYT, EAGADM, FL8RA,
TTOWD, XE2AA; WAIDJG, TLSRA, PX1AN 66, SR8BA;
WATAUW, 3JUC, SMSKB, TG4VH and YNI1AA
...... Wis FRO JVN, WAs 2CNA TAUW and 6NBZ
offer to serve as QN1 aides to overseas types in need of such
assistance . _, . - WASBPII deelares, “ZFI1ES, reachable
via RSGB, QSLs 100 per cent via bureaus.” ..._..

R o

KA2JP tatked up a 728-QSO storm in the '67 ARRL Test,
finishing as second-high KA, fifth for Japan. (Photo
viea 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 WPWNV)

WSGIU’B move to Texas complicated his QbL—managprm.l
(,ﬁ'ort:s I‘ll be out from under and caught up shortly,”

he +—.— Bye-bye VP86, hello 3P6! WSIBX
WB&UKP ‘and DX News-Sheet correlate new Barbados
calls with the old style us follows: 8PAAY-VPBGC, 8P6AZ-
VPBAD, SPEBH-VP6KL &P6BU-VP6PJ and 8P6CC-
VPGWR respective  QSL routes unchanged
WISZR (ex-!:{ISXAL) advises, *'As a cooperative measure
with the Union Dominicana de Radioficionados, K3EST i is
gerving as QSL manager for HIs 7JMP S8RVD and STEP

K9GZK likewise for HISs BST CNJ and IBC, all afte-r
Junuary 1, 1968. Sas e. will get direct reply, 'otherwise
answer via bureau.” . ... . ~ “I've hbeen QSL manager for
VP7NA for 3 number of vea.rs and expocb the relutionship
to continue for some time to come,” remarks K9GZK, no
longer answerable for VP7NP p%teboardq W 4 &QKXI
after a pleasant Bahamas visit, adds, ‘*Anyone wha worked
VPTNA or WAPKXJ/mm from December 2t through
December 31, 1967, should QSL to my home address with
a.a.8.e. Harold prefermd 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
so, and then only when evidence is to hand that the in-
formation remains valid., Also note that for direet reply,
unless specifically waived, self-addressed stamped envelope\a
(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
one or more of these will hit the spot, but keep in mind that
ench item 15 neither complete, aceurate nor “official” . . .

CE6EZ, via KASQX

ex-LMZSW CO28W (to KPACRT)

COSMN, A. Soto, £.0. Box 102, Bayamo, Cuba

CR6KT, P.O. Box 289, Luanda, ' Angola

DL4FS, Bernie Welch, CMR Box 4488 APO, New York,

Y., 09057 (sce precedmxz text)

DI#R}]L\'I’ C(l)ul’; Station, CMR Box 2474, APO, New York,

FP2DW SFC D. Willett, US AstraComFae, Tehran, Box
1500, APO New York, N. Y., 09205

FR7s ZO/g ZO/Q, P.O. Box 4, 8t. Clothilde, Reunion Is.

Hlis 7JMP 8RVD STEP (via I\SEST see pu_cedmg text)

HI8s BST CNJ IBC (via KOGZK: see preceding text)

HS1AF, 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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Is 4RUI 6FRU (via IlZIZ)

KOILI/KG6, O. Johnson, P.O. Box 1048, APO, San Iran-
cisco, bahf 96634

KH6BJ/6, K. Dreher, ¢, Granger Associates, P.O. Box
11273, Palo Alto, Calif., 94306

KH6EDY, USCG Loran \tn., USNS Box 36, FPO, San
Ii‘m.nmvr) Calif., 96614

MP4MBC, Amateur Radio Club, RAF Masirah Is., BFPO
659, England

4] M)ENP. Nestor, Base Naval del Peru, Callao, Peru

ON4UN, J. Devoldere, Box 41, Ghent 1, Belmum

PK1SH, Box 2127, l)Ja.ka,rr,a, indonesia’

PKSYAK, Haruman 28, Bandoeng, Indonesia

PKSYFE, Poen, lepa.gantl 1386, Bandoeng, Indonesia

PK8YZZ, Lemong St., 25-A, Bandoeng, Indonesia

PY7AUT, C.P. 975, 1<ortalera., Ceara, Brazil

PZIBX, P.O. Box ? 003 Paramaribo, Surinam

PZICF (vla W3HNK; see preceding text)

SVOWU, P.O. Box 68, Rhodes, via Grecee

TJ1AQ, Box 49, Yaounde, Cameroon

UA(G)N [?’S v 1%lgma.tov, GPO Poste Restante, Novocherkassk
3

UP20V, Boe 310, Kaungs, Lithuanian 8.8.R., U. SSR

VE3CDP/W9, D. Clements, 400 Summit Dr., ‘RR 1,
Alton, I11., 62024

VIZSI?&{V/W 6, A. Mentes 536 Walker Dr., Mountain View,

u, 44040

VK4HG, J. Hamilton, 37 Byfield St., Reservoir, Victoria,
3073, Australia

VP7s NA NP (sce preceding text)

WA2CWG/0A6, Yvonne Noe, P 0, Box 35, Ilo, Peru

WB()HXO/KH6 {to KH6GGR

XE1GJR, P.0. Box 154, Tehuacan. Pucbla, Mexico

YN4JAB' (via &. Baker WS8GIU/5, 413 Maple Av., Dal-
hart, Texas, 79022

YVds ID NO. i1, Tovar P.0O. Box 18, Maracay, Venezuela

YV5s CIZ/1 CKR/1, Aptdo. 41, Valsra., Venezuela.

ZE1CY, Box 738, Gwelo, Rhodesia (QSL via K9BNT)

S5U7A N. B.P. ’Ul Nxamev, Niger

5Z4DW, G. Pvrretm 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 preceding text)

9J2LN, J. Lehman (W4POTL), Box 18, Chisamba, Zambia

‘)NIBUZ. Box 176, hathmandu Nepal

905GG, Box 377, Mbunmaw, R.C.

905PT, P.O. Box 3162, Kinshasa, R.C.

9Vl§1’V , R. Heslop, 34 Poulden Ct., Jalan Kayu, Singapore

9X5AA, B.P, 28, Kigali, Rwanda

("E3UF/0 (to (‘E3UF) VQ8CDC (via VQSAD)
GEOXE (to XE VO9L (via VQITC)
CR6IK (vla h?ZVM) XWSCAL (v1a VhﬁAO)
EAOCM (to HBOCM) ex XZ2AD (see toxt)
EAOFP (to HBYFP) YV5AGD (via W5PWG)
EAOTU (to HBOTTN ZCARB (via (13VIR)
GB3RAG (to G3VJ ZDSRK (via WOVNG)
JX2AD (to LAZAD) 4X4CJ (sce text)
KG6SL (see text) 90Q5CD (to WUTQ)
VQ8CB/a (via KOTCF) ex-90Q5PA (to KSLZT)
VQBCBN (via K#TCF) 9Q5SE (via. WiRNC)

Our QT'H contr\butors for this run are Ws 1IKE 18WX
1IWPO 1YYM 20Y 4KFC SIBX 8YGR 9DOR SLN
O8ZR 9VNG, Ks ZBMI 4TWJ 9GZK, WAs IDJG 1FH
2PZD SPIF ORLF, WB2s SSK UKP, G8AUU, KH6BZF,
4. Morris, Columbus Amateur Radio Association CARAZ
acope (WSZCQ) DARC's DX-MB (DL3RK), DX News-
Sheet (G. Watts, 82 Belmore Rd., Norwich, ‘Nor. 72. T,
England), Florida DX Club DX Re’pm‘l (W4BRB) Inter-
national Short Wave League Moniior (A. Miller, 62 War-
ward Ln., Selly Oak, Birmingham 20, England), Japan DX
Radio Club Bulletin (J-UDM) Long Island DX Assoeistion
DX Bulletin (W2GKZ), Newark News Radlo Club Bulletin
(L. Waite, 34 Hannum St., Ballston Spa, N. Y.}, North
hastern X Associabion DX Bulletin (K1IMP), Northern
Clylifornia DX Club DXer {Box 608, Menlo Park, 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)

94025; attn. K6CQF), Ontario DX Association Long Skip
(VE3DLC), Southern Chlifornia DX Club Bulletin
(WABGLD), Utah DX Association Bulletin (\WTLEB) and,
last but ha.rdly least, VERON's famous 2 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 ¢.w. weapons for battle in the 1968 £ ACC Contest spon~
gored 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 thrnugh 30 Me., using the customary
R8- or RSTO01, RBT002, etc., serial swap You earn three
points per two-way cxoha.nge, “total points to be multiplied
by the number of Dutch band-provinces contacted, for
tlual score (province abbreviations to be used: DR FR GD
(R LB NB NH OV UT ZH and ZL). Each log, postmarked
un or before June 15, 1468, should be sent to P. v.d. Berg,
PAYVB, VERON Contest’ Mgr., Keizerstraat 54, Gouda,
The Netherlands, accompanied by a signed statement that
the participant has observed nhe contest rules as well as
rexulations for amateur radio in his eountry, to be eligible
for possible certitications of performance, At the same time
vou might request specifications on VERON’s various
worthy DX diplomas. In last vears PACC affair K2KBI,
Ws 27V QLKI 9JQD 4KMS £DMT and JJUK finished
in that sequence for our side, with VO1AW, VEIAE and
3211, 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 CR71Z, CT10I,
DLSMM, F9DW, FoVN/FC, G2LB, GD3AIM, GM2HCZ,
H.A5KFZ, HBQ(%A. HP1 ‘&b JA?E(‘E LATTH OE1LM,
OH7AA, OK1AHG, ON5SKD, OY4M, 071 W bM‘SBN)s_
SPSHR, UAIKKC, UA ’IxBD U B5Hb
UO2KAG, UD6BW, UHSBO, UI8AI UPZhNP UQ2ZF.
UR2LO, VK2AVE, YC 3RDD, YUIEXY and 4XANY.
Hast Germany, West Germany, Hungary, Czechoslovakia,
Poland, Russia and the Ukraine each surpassed the number
of Yank entries. C'monl . . —. .. GB3RAG, due to termin-
ate operations about now, wus 4 rultiband DX splash by
University of Salford Electronies Socicty, G8AUT secre-
ALY o s ONHUN, GW3AX, LASKG and DL5XTU are
the nucleus of a phono PX neb on 3795 ke. at 2100 LxI\IT
each Monday and Thursday. **During our sessions DX in-
formation is exchanged by members and a DX bulletin will
he hroadeast by the net director,” says ON4IIN, “All in-
terested hams are invited to check in,” Okay, but somebody
had better tune up-band . _._ . _ *“I'm new on the bands,”
adraits OY4OV to s.w.l. J. P, Morris of Cleveland. *My
daily QRV hours are {800 GMT on 3750-3800-ke. sideband.
in week ends [ also work 11,250-1-4, 350 21,300-21,375 or
28,500-29,000 ke. at 1000~ 16800 GMT. L ~ Consnlt
with NRRL-Larvik, P.0. Box 59, Larvik, Norway, for
data on Norwegian Award 1968 g certitication based on
'$8 (SOs with certain LA collea.gues v emew KOBNF
reminds us that unnceded back issues of U8B, electronies
literature are hungered for in Czechnslovakia and other 13X
regions, A current subseription to (87 in the name of & DX
friend is a prized boun, indee DI4EFS looks for
Stateside buddies on 10 phone with a 60-ft.-high vertical,
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1300-1700 GMT ...... UV3BC/M (for Mirny) puts
Antaretica on 20 e.w. around 1700 GMT Rockall
island, a desvlate crag off the Outer Hebrides, is reported
under RAF and RSGB D Xpeditionary surveillance.

SIA — Alas! K60OZI, hears that Mr, Andaman Islands,
VU2DIA, heads for the mainland this month or next.
The line forms near 14,060 ke. around 0100 GMT . ... . .
From yM2DQ via W2 AED: “Why no YM2DQ signals to the
States these days? I left my two towers and beams at
Baling estate which was sold in March, then spent four
months at a temporary location before going to Mngland
on leave, Sinee December U've been at Kedah with only
my TR-1 and trap dipole. Not sure 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 ther(, Watch
for him on 21,050 ke. almost daily at zero GMT.”
UAQOH's friend UA9PD recounts his ham career in fines to
WI1YYM translated by WIARR of Hqg. After apprentice-
ship on u.h.f. from 1956 to ‘60 Vladimir hit the b.f, DX trail
from eclub station UAQKOG. Since 1461 [TA9PD has gerved
us Novi o'ﬂbnrsk Radio Club’s QSL bureau manager. Vlad
delights in {4-Me. contest work with his UALFA-designed
100-watt transceiver and rotary beam, also trying 21 Ale,
(J(,(.asxonallv v .. Esstern oddments via the clubs press:
AP2AD wants to try Kast Pakistan again, meanwhile
rppresvntmg the West with AP2s KS and SG on 20 voice.
ODABZ still points toward Qatar. ., . . HZ3TYQ
of ArAmCo may be available for more rare DXeursious out
his way.
FRICA — Uganda commentary ecourtesy Kampala~
based WOJOP via W2CHT: **At present the only active
lxccnsed stations are 5X5s F8 and JK, the former in Jinja,
the latter in Kampala, I'm with the Embassy and previously
signed BV1USA, KRSEU and DL4OP. Due to an emer-
geney situation, rncnntlv extended another six months, I am
unable to become licensed. Our local radio club has two
members with G calls (one is 5Z4LE) who also cannot obtain
Uganda licenses. Kampala Radio Club, 5X5JK, meets
Tuesdays at 1700 GMT and ususlly operates s.s.b. on
21,350 ke."” - G3BID, back in the Gambia as ZD3F,
hnpes to visit benezal as (:3BID/ BWS - Africa
addenda courtesy DX club newshawks: Red Cross reps
KAgs FP and TU (HB9s FP and TU) followed EAGCM
(HBOCM) with January radiations from Kernando Poo.
VQBCDC of C‘hagus haunts 14,020-14,010-ke. c.w. at
1"0() 1500 GMT. FR7s %0/g and 7Q/g aronse 20
meter Glorieuses mterect .+« SU7TAN adds a fresh Niger
note to 15 and 20 voice, . . . 3V8BZ's closedown detunes
Tunisia. . . . (N8 FF and FS switched Stateside with
FV to follow thxs month. ZDAT is due for QRT after
turning out more than his share of Ascension wallpaper.
('T3AYV is devising 8.8.b. gear but the Azores remain
qtrmzhb—a m. territory, . . . Ex-TL8SW-3V8CA (W STTTQ)
greets friends on 21-Me. ¢ ¢.w. at 1300 GMT as 9Q5HCD.
( CEANIA — ‘“We recently installed a new _triband
heam,” writes KG6IC's K8WXV from Iwo Jima, I
(Continued on page 158)

Fowreny

UWGFK, left, takes a
breather between 14-Mc,
openings while UA9PD
keeps an ear on the band.
Some of UAGKFG's sky-
wiring is in view. Yep, ham
radio’s booming in Siberia,
(Photos via W1s 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 usked
“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 aucients, it isn't easy to unswer,

Why de we find ourselves learning a new lan-
guage? Working over a machine that emits
little beeps of sound, and sweating to be able 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 Y1, ask
yourself, and there is a pat answer: I heard
amateurs talking and wanted to do it too; well,
{ was recuperating from surgery and had to do
something to pass the time; it was in self defense
s0 1 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, ecollecting Spode *‘Blue
Castle,”” or rock hunting,

lertainly there is an interest that sparks it: if
there weren't none of us would have taken the
time und trouble to find 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
it science classes in school, and then was con-
veniently forgotten once we had passed the
course. There was the challenge of the cude that
# beginner once described as sounding like a lot
of erickets on a summer night, snd the excite-
ment of finding out that it was just as intelligible
us any other language. So, that vriginal 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
elub, or the second-cup-of-coffee chatl with the
next door neighbor, but broadening it so that the
familiar friends were spread over several stales,
and that over the buck fence chat wus 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 Bditor @87, Please send all news notes to
\WB6BBO's home address; 1036 last Boston St., Altadena,
Calif, 91001,
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WNPTVM. "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 & statement made by the wife of an ama-
teur who said “ My husband would like me to get
a license, but I just can’t be bothered.”

There 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 & hand that
behaves like a jackhammer on the key, and in
that moment of buck fever every bit of that
painfully learned code leaves us, we ask our~
selves “What erer made me want to get into
this?”

28th YL Anniversary Party

1967
Phone XU Combinedc.w-phone
1. VEREZI 14,656* 1. VE3BIT 5.816* 1. VE3EZI 18,206*
2, K6KCI 13,731* 2, VE3EZL  3,550% 2 VE3BII 17,440*
’ VESBII 13,624* 3. VE6ABV 2,337* 3. WASARJ 10, 960’
‘l JRCORAN AWARD VE3EZT 18,206*
PHONE SCORES
WBGORE/1 1,406% K4RNS 6,404%
W20WL 5,72 WA4YNX 4,725%
WA2GPT H,616 \ W4ZDK 4,418
WB20QU 2,756% K4RHU 4,049%
\WV2EEO 308 W4EHN 2,850
W3TNP 6.247% WA4FEY 2,434*
WABAZU 3,237% W4HWR 472
WA3GMN 2,535 W5LUZ 5,229%
WA3AOQJ H25% K5DAB 4,947
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K50PT 4,900 KaTNC 3,015

WASLJFZ 4,005 WASHLW 2,565%
K6KCIL 13,731* WAGPPK 5,520%
K6DLL 7,215% wergv 4,455
WABAOE 6,885% WASPPYV 3,284%
WASUBU 5,175% K#JFO 2,475%
K6VFE 3,040 VE3EZI 14,656%
KeQPG 420% VE3BIIL 13,624%
K7RAM 7,920 BCITNW 4,435
K7MRX 5,346 VE3GTI 5,618
W7RVM 12,350 AC48T 1,855%
K7UBC 8,319% KL7FQQ 6,750
K8RZI 11,576% KL7FIW 4,100%
WASARJ 10,960* KL7FNM 3,600
WASEKQ 7.906%
K8LHF 7.902% DX Phone
KSITF 7.290% DJ2YL 7,990
K8VCB 6,325 PY280 7,636
WswuT 6,160 TGILN 5,733
K8PXX 5,170% ZL2JO 4,769%
K8TVX 5,005% OF2TJ 4,001%
WASBENW 4,232 Z860B 2,436
K8ONV 1,792 JALIYT, 1,627%
KOLUIT 11,200% 11PLH 1,125%
WAIFRS 6,691% OH58M 1,078
K9QGR 4,585% VE3KS 581
KIILK 3,990% JHIGMZ 342
C.W.SCORES
KIQFD 1,462% OH5RZ 344*
WB20QU 1,586% JAIYL 180%
WB2PYI 1,050 ZL2JO 169%
WA2GPT 240 OH2YL 160%
WA3AZU 504 LZIKAA Th%
WA3AOJ 270% G2YL, 40%
K4RHU 1,121% F28Q 40%
W4ZDK :1:52* JHIGMZ 7*
Jor e
SVZI;IHAZOE gzz* DX Combined Scores
KTRAM 251 PY2S0 8,372
o Z4L2J0 4,938%
WA7TBDD/7 B00* 4 4
WASEKQ 9 997k JALIYL 1,807*
1 ron% VK3KS 1,406%
WASUSU 1,705 JHIGMZ a40%
KONV 1,617 *
K8PXX 1,417% Confirmation Logs
KSITF 1,332% KIEEO
WASENW 1,204 K2UXW
WASARJ 700%* Wwi3CDhQ
WASKMT 285 WB4GIS
WA9HLW 1,666% W4TVT
WAPPPK 1,365% WB4COP
VE3BIL 3,816% WePJU
VESEZY 3,550% WAGEVU
VESABV 2,337 WINJIS
$CAATH 1,485% WASCXF o
VE5DZ 60T* KSMQB F25Q, DX c.w. participant in the 1967 YLAP,
VESANK 6U0* KOWZN
KL7FNM 570 VE3GTI
VE7ADR
DX eaw. KL7BBL
VK3KS B825% KHETI
PY280 736 * Low Power multiplier,
C.L AR 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, VELAKO

Vice president, Donez Booth, VESATH

Receiving treasurer, Marion Inkman, VE7BQV

Disbursing treasurer, Sally Ranti, VE2KO

Publicity, Bubbles Timlick, VE4ST

Fditor, Thelma Woodhouse, VE3CLT

Sunshine chairman, Vera Hines, VESHIT

Sponsored by the T.0.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. Claire Bardon, W4TYT, 1968 Vice president of YLRL,
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Madge Mason, WAGLWE/N(URAG

If she is presiding at the YLRC-LA, or the Ra-
mona Radio Club of San Gabriel, or chasing DX,
or chatting on the Tangle Net, she is WASLWE.
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 602 stations picking up traffic
from the Pacific area, and relaying it on v.h.f, at
night for delivery five days per week. This past year,
due to other responsibilities, her activity has 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/NGRAG.

A member of YLRIL, 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,
WAGKZK, and their son Paul, WASEUZ. 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 2
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 Freds
puts it, Tt wasn't just the code, it was the great
deal of trading and scrounging, and improvising to
gather all the parts.”” But she found them and man-
aged to get her gear built and on the air.

During World War 2, she wag 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.

For her long time service to athers, as well as her
good operating ability, and her selfless lending of her
home to the Victoria hams who need work shop
space, VE7TIH 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. e

Y- Stravs "§s

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
band 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
uwn country will earn two points, with stations
outside one’s own 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. Contest Manager, Alan Walmsley,
(32HI0, The Firs, 3 Trinity Close, Ashby-de-la~
Zouch, Leicestershire, England, not later than
May 1, 1965,

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 year under W2AVA’s sponsorship
and will be held Tuesday, Mareh 19, from 12:00noon
to $: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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News

GEORGE HART, WINJM, Com icati Manag
ELLEN WHITE, W1YYM, Deputy Comms. Mgr.

Administration: LILLIAN M. S8ALTER, WI1ZJE
Contests: ROBERT HILL, W1ARR

DXCC: ROBERT L. WHITE, W1WPO
Training Aids: GERALD PINARD

Public Service: WILLIAM A. OWEN, WI1EEN

Sending Code Spaces. With so many 'of us
humping to get our code speed up to the required
20 for that coveted extra class license, this is a
timely subject. Recently, we have exchanged
some most interesting correspondence on the
subject of code with W2JMZ and WAGNQQ. 1t
all began when the latter questioned the former’'s
“baud” ¢ount in his cali letters.! In the ensuing
discussion of who was right and who wrong, a
few basic principles about code were observed
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 duh nor would &
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, yow'll have continuous dits and

1“How To Win the 1967 C,W. Sweepstakes,” Sept.
19687 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 between words, you’ll have con-
tinuous characters and will have great difficulty
in separating them into words.

sStill 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 intelligence.

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 bave 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-TARU-SCM-Affiliated Club-Operating Events

March April May

2 LO Time (League Officials

4-3 DX Test, phone (p. 60, Dec.

2-4 BARTG Spring RTTY Con-
test (p. 94, this issue)
7 Qualifying Run, WeOWP

0-10 YL/OM Contest, ¢.w.
(p. 92, Dec. Q8T).
18 Qualifying Run, W1AW
16-17 DX Test, c.w. (p. 60, Dec,

only}.

18 W1EIA High Speed Code
Test (p. 97, this issue).

30-31 Florida QSO Party
(p. 126, Feb. Q8T), ouly,

1-30 TARC Propagation Rescarch
ouly). Competition (p. 75,

Feh, Q8T).

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.
08T, PACC (p. Y1, this issue),
27-29 CD Party, phone*
#* League Officials and Commu-
nications Dept. Appointecs

2 Qualifying Run, W6OWP

2 LO Time (League
Qflicials only).

4-5 Nebraska QSO Party

11 FMT (ARRL Official
Observers, 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 i3 ac-
tually only iwice 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
baud of o dit plus the minimum key-up baud.
Thus, each dit is oue cycle, each dah two eycles.
Separation between code characters is one cycle,
between words two additional cyeles, and at the
end of the sentence two more additional cyeles
——or & total of one between characters, three
between words, five between sentences. In every
case, the number of cycles required ¢ncludes the
minimum space before beginning the next charac-
ter, word or sentence.

Sound pretty technical? It'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 enlarge the spacing
hetween letters than to make AN sound like P,

ME like (3, GET like GA. Don’t forget that when
you are sending code you are also sending
spuces.

Copying Behind. Stuck at fifteen w.p.m.?
Many prospective extra-classers throw up their
haunds, 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 easier. What happens is that you reach a
“plateau” beyond which you cannot 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, unnd 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 code as dots and
dashes, and an A is a dot followed by a dash.
‘When you first hear it, it sounds like dit-dah

Orig. Recd.  Rel, Det.  Total
69 192 9232
g221 346 Ol14
2722 28 5724
2570 8 2
830 % 2
818 24 R21
(90 11 U9
32 8%
(Vi3 ]
667 il
6658 5
a91 a3
a84 2
811 23
505 37
492 %3
86 13
37 2
37 [}
24 1]
57 43
451 2
98 20
32 11
234 a2
3683 34
a44 63
353 7
360 L%
86
365 19
319 31
323 21
5 378
313 23
304 i
341 21
264 51
303 10
220 44
163 130
26 8
275 3%
257 o6
258 100
284 2
287 17
1ax 204
300 4
256 12
U 44
178 67
Pl L5
2v6 70
128 47
166 97
256 5
4 272
287 3
221 1%
266 4

BRASS POUNDERS LEAGUE
Winners of BPL Certificate for December Traffic:

Call orig. fecd.  Rel.  Del,
290 224 33 852

363 261 7 5l

ASIN: P 234 14 513
WALNEV, 232 167 ¥5 508
WHE4BGL.. . 259 224 10 505
K2KDQ. .. ...vvass 114 203 172 14 503
__Late Reports:

W3CUL (Oct.) . ... 434 1692 1490 96 3712
KHOGHZ (Nov.)...137 18 104 214 V73

More-Than-One-Operator-Stations

WAILTT....v0u... 535 377 150 15§77
Koqmi ) 00 375 25 250
KINQG/i: O YO 0 0 68e
KEMCA.. . LIl 377 45 0 562

BPL for 100 or more originations-pius deltveries

WBZYEM 440 WASVOG 129  WALVEK 111
WEIV 370 K4

54
WATDMA 227 WASTYF 123
: 22 WAIFVH 122

K4 2 W3MPX 121 WB4GTG 105
WAGBYZ 193 WAILHXF 120 AKK 1
W3ELL 1 KH6BZF 120 WB20YE 104
WEMLZ 184 WIZURP 119 WASAOS 104
WABATQ 181 WA3BSV 119 WASHRM 103

BA 15 WNEWHG 119 W5DTR 102
WAICCP 159 KICTP 1 /BEHVA 101
WA4BAZ 15 WB2BGH 117 WN4HQX 100
WABJKT 152 WB2QIL 116 B4YZU 100
W3ITN 14 WeDsC 116 Late Reporta:
WOEV] 143 WA9QX 6 WB2BDJ (Nov,) 315
WA4UQC 136 WBZVLC 115

WEDSC (8ept.) 157
WEDSC (Oct,) 132
WB2DZ7Z (Nov,) 128
WB6TYZ (Oct.} 115
WAIQNI 112 WeDSC (Nov.) 107
WB2TNB/3 111 WA2GPT (Nov.) 102

More-Than-One-Operator-Stations

WB6SQZ 134

WOODD 448  K40OG 164 W7ATA/7 110
WASVRN 309 W4RKiH 133 WLIYA 109
WALPWF 115

BPL Medallions isee Aug., 1954, p. 64) have been
awarded to the following amateurs since last month’s
isting: WB2NKN, K5BNH, WA6BYZ, WASMCQ.

‘The BPL ig open to all amateurs in the United States,
Canada and U8, Possesslons who report to their SCM
4 message total of 500 or a sum origination and delivery
points of 100 or more for any ealendar month. Al
messages must be handled on amateur frequencies
within 48 hours of receipt 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 ag single units can take place.

Try this: instead of copying a word letter by
lefter, 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. -~ WINJM.

HIGH SPEED CODE, ANYONE?

Tt's about that time again. On March 18 at 0130
GMT (remember, you guys who still, in spite of
everything we have said, insist on using local times,
this is Sunday evening, March 17 at various times
by your clocks), W1EIA, 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 WEFA, 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
GMT, five minutes of text will come &t you, at 60
w.p.m, This will be followed by similar five-minute
transmissions at speeds of 55 w.p.m, at 0200, 50
w.p.m, at 0210, 45 w.p.m. &t 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 i8 not put on or sponsored by
ARRL; all work is done and arrangements made by
WINJM (in his own timel), and the volunteer
stations mentioned ahove,

If you don't think you ean copy 40 w.p.m., try it
anyway., What can you lose?

ARRL CERTIFIED AT 35-W.P.M. — JANUARY TO DECEMBER 1967

KIAT WA2KXX* WASIBI*  W4EMA/~-  WASGVB*
WALCYT* W2LQP*  WB4CTD W3DWM*  W5IAW
WIDWA* WB2MOQ* WB4CUA* K4MSK* WASIME*
WAIDXB* WB20HK  WA4FSC/3 K4PUZ* WASPEO
KiEsa*  WB2RKK* W4GEF*  WRZL K6EC*
K9AGZ/-  WABAUS*  K4IGI* K4WWY*  WEOT
KaWo0o WA3BYW* W4IYB WAYAK*  W6IBI
W2KAT/3 W3EDQ*  WA4KDI* WALYKL*  K6KPV
WoKCB  WSWHL* WA4KJR* WA4YSX  WBGKVA*

# Eindorsement Sticker

WBEPCQ*  WABMCQ* WASKYE WALCX.
WEBERMX* WASOML  WAOMMT*  WASMWJ
WETN* W8QXQ*  WASMUP WANWX*
WBEUTC* WASTAO  WONSF WABOUC
WATRYP* WSWSK K9OHI* VE2BVY
Warpyw  K8YSO* AJRAK® DISFW

R KOCDD*  WA9SEO Kresno Genari
WBEE W9DSC WAQVFA* Astoria, N. Y.
WSHSK K9JDK* KOWRL* Michael Zielke*
WASKME  K9JWF* K@Jpg* New Britain, Ct

C. D. ARTICLE CONTEST
This Communications Department article contest, & 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} 2 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 a 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 Seetion to Regional then Trans-Continental
Clorps (T'CC) which is the trunk line of the National Traffic System. Thursday could be spent working locals on v.h.f.
¥riday might be spent building & favorite project. Saturday you could operate radio teletype. Sunday you might get on the
Novice bands and work the new people who need a 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 coramercial means just aren’t available. You might also join the Military Affiliated Radio Service, network
participation, club activity, Amateur Radio Emergency Corps, Radio Amateur Civil Emergency Service, satellite or moon-
hounce, 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 OB clubs who would appreciate help in getting started in amateur radio.
Helping these people is fun, Invite & group over for & demonstration, (What better way could we find to keep the younger
generation busy and out of mischieft) It is just possible you may get an electronic genius started on his way.

Change habits, bands, frequency — study propagation, 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 HLIAQ and received his cur-
rent call in 1949, In 1956 he operated DLASS 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 ond, 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.

@& DX CENTURY CLUB AWARDS ()

¥rom December 1 through December 31, 1967 DXCC Certificates based on contacts with 100-or-more
eountries have been issued by the ARRL Communications Department to the Amateurs listed below.

716«4 Hembers

‘VBZBEE. .. 181 TlFH‘\ ..... 116 OK1ADH. ., ' e (
14 Il114 DLIGA wazvsQ..-100
DMI3YP
OB3KFV
'71:_)’1‘1" .....
..... (1] \VAIDRC )
Ces VLZBUVV 101 W2IPR..... 00
W IVA.H L. 117
XEIEEIL., DUIFH..... ... 108 WB2MWW. 104
VES0L..... WB2VAR, 105 WARGPX. .. 103
DLIMD . W A5C’BF L. 104 ],)L],LQ L 1o
WALGIA ]! YAIHD. 04
WSFFW....119
Endorncements

Fndorsements 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.

320 WADLG W4BRB WB2UKP W4ORT 160 140 WAIIX
WAVPD WAUKA WA5CBE WBGEED WGFB KIEIN DLIEQ WA4FIM
W5QVZ W6GAJ WENPF K3BSY DLIOK WALMCY
310 W5VA WERCM W0W K4AVC (iM2DPW W5S5KWY
KBCYG WONLJ WOMZP 180 OB5CA K2DNL
VERYU 240 200 DL3CM OK200) K10RQ 120
WAZRAU 280 e G3RIE .IAIL‘%g) ON4NM E5KYD GM2HCZ
W3DJZ JA3UI HEVE HBOTT KRS ON4OR K9GCE GMBAFF
WEONW K5GOT WIYRC 11YRK VE3HL SMoCXU KaWEH KiIEM
WATHZ WORNE K5QHS WB2CDZ WoTKG 0OK2PO VE2
300 Eovp 3M4CMG WB2YQH P VK50L WALEKR
DLIDC 260 / VESFAW WBAEM WB2PWT WA2CCF WA4JTL
KzUK% K2JWM 220 W2BAI WSUGE WABAJB WA2HLH WSTXN
\WB2CKS W3PVZ JA4CNS WA4HTR %D8HL WASNDL W3QZA WIGGG
Radletelehone
300 260 WHCPM 200 XE1YG ZD8HL WSCFG WB2VIM
K6CYG JA3UL XE2YP 0X9C0 WSFOV WAKOU
W3DJ% PY2CYK 1KDZ 180 160 WB6UJO
\4BBL 220 OE39AA CTIIK K3RPY WASOUM
W4DLG EVK aMsz GWaNWV ON4OR 140
280 K2POA WIOH, K5QHS WB2IEC DLIOK
TIAA 240 K27FA WBzWOU WGGR WB2PWT K2GPL 120
K5GOT WOZEM KéBUR WA4HTR WIABM W3ABI W20EH VETJF
ZLaN§ WIMKI W6KNH XEIMMM  W4PC WA20CF W60MR
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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-8 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 loeal street detail will be sent upon
request, 1f you wish to operate you must have your original operstor's license with you.

GAMT* Sunday Monday Tuesday Wednesday Thursday Friday Saturday

0000 tessseseer  wesssenass assarrenss sesaesisse RTTYOBS3T | iiiiiiee vevnnnnees

0030 Code Practice Daily! 10~13 and 15 w.p.m.

0100 cereeeenes  COW,OBS! CUW.OBSL  CW.OBSt (LW, 0BSt (.W.0BSU (Q,W.0BSt
0120-0200% ... .vvihh ieenann., 7.080 3.555 7.0806 3.5558 7.080

0200 ..., vesvs  Phone OBSZ Phone OBSZ  Phone OBS? Phone OBS82 Phone OBS2  Phone OBS2
0205-0230% ... ... .00h cieeennans 3.945 a0.7 145.6 1.82 3.945

0230 ‘ode Practice Daily! 15-35 w.p.m. TThSat., 5-25 w.p.m. MWFSun.
0330-0100% ..........  L.ieee.a.. 3.555 7.080 1.805 7.080 3.555

0400 RTTY OBS® .......... RTTYOBS? RTTY OBS2 RTTY OBS? RTTY OBS* RTTY OBS3
O410-0430% ... ...ih. Leeaas. vee 3825 14.095 7.045 14.095 3.6825

0430 Phone OBS? .......... Phone OBS2  Phone OBS?2 Phone OB&2 Phone ()BS2  Phone OBS?
0135-0500% ... ......  ciieiin.n . 7.255 3.9145 T.2355 3.945 7.255

0500 W, 0BS v CLW.0BSt  C.W.0BS! (C.W.0BSL (C.W.0BS! (.W.O0BS!
0530-0600% L L. o aieee.s 3.5558 7.080° 3.555 7.255 3.555
06800-0700 .......... Craerenne 3.045 11.100 3.555 7.080
0700-0800 ......... s eeaeraas . 7.255 3.945 14.100 14.280
2000-2100 ... ..., . 14280 14,095 21,7288 14,280 vensenaes
2100-2200  .......... 14.100 14.100 14.280 14100 ..., eeee
2300-2345 ..., 7.255 21,18 21/2858 72556 L.,

operation.

LC.W. OBS (bulleting, I8 w.p.m.) and code practice on 1,805, 3.555, 7.08, 14.1, 21.075, 50.7 and 145.6 Me.
2 Phone OBS (hulletings 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, 14,095 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.

SWIAW willlisten in the novice segments for Novices on band indieated before looking for other contacts,
7 Bulletin sent with 170-cyele shift, repeated with 850-eyele shift,

Maintenance Statf: Wis QIS WPR.* Times/days in GMT. General operating frequeneies approximate,

CODE PROFICIENCY PROGRAM

Twice esch month special transmissivns are made to
enable you to qualify for the ARRL Code Proficiency (ler-
tificate. The next qualifying run from W1AW will be made
Mar, 16 at 0230 GMT. Identical tests will be sent simui-
waneously by transmitters on listed c.w. frequencies. The
next qualifying run from W6OWP only will be transmitted
Mar. 7 at 0500 Greenwich Mean Time on 3590 and 7129
ke, CAUTION! Note that since the Jates are given per
Cireenwich Mean Time, 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 BST 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
vou copied. If you qualify at one of the six speeds trans-
mitted, 10 through 35 w.p.m., you will receive a certificate,
Lf your initial qualification is for a speed below 35 w.p.m.
vou may try later for endorsement stickers,

(Code practice is sent daily by W1AW at 0030 and 0230
GMT, simultaneously on all listed e, 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 each year, on desig-
nated nights when Frequency Measuring Tests are made
in this period, To permit improving your fist by sending
in step with W1AW (but not on the air!) and to allow check-
ing strict accuracy of yvour copy on certain tapes note the
UMT 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 Us, p. 9
Aar, &: Torotdul-Wound I nductors,® p, 11
Mar. 14: The W03 X Communications Receiver,* p. 22

Date Subject of Practice Text from UUnderstanding

Amateur Radie, Firss Kdition
Mar, 22: Overmodulation. p. 83
Mar., 27: Voice Power, p. 84

March 1968

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 confest 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.); K2ZJWT (V.P. of the radio club); K2IDB {SCM, NYC-
Li); W2TUK (Hudson Div. Director); Mr. Acheson (Director
Industrial Relations, Sperry-Rand); and seated is W2NBi
(President of the radio club).

99




i,

e All operating amateurs are invited to
report to the SCM on the first of each
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 0.

ATLANTIC DIVISION

DELAWARE—SCM, John L, Penrod, K3NYG—RM:
W3EEB. PAM: W3DEKX, K3GKF closed out the year
with 500-plus OO notices, WASGSM received a new Gal-
axy transceiver for Christmas, W3DEO is showing films
on his recent trip to Australin. Because of my leaving
to uttend the funeral of my father in Kansas I had to
write this column early and will cowplete the traflic
report next mounth, Trattic: W3KEB 816, K3MPZ 65,
WASGSM 7, K3KAT 3.

EASTERN PENNSYLVANIA—RCM, George 8. Van
Dyke, Jr., W3ELI—SEC: W3AES, RMs: W3LEML, K3-
MVO, K3YVG, W3MPX, PAM: K3MYS. V.H.F. PAM:
W3IFGQ. EPA, QNI 448, QTC 681, PFN, QNI 528. QTC
1115, PTTN, QTC 457, EPA V.H.F., ONT 301, QTC 334,
00 reports were received from W3KEK, W3INNC, K3-
RDT, K3MYS, K3HNP and K3PSW; OVS reports from
K3VAX, K3MSG, WA3SBIV, W3ZRR and WA3CQO;
0BS reports fromn K3WEU and WABAFL FMT results
tp.pam.): W3BFF 0.6, K3HNP 18,2, K3MYS 4.7, k3-
PSW 47.1. The following made the BPL: WASEMO,
W3ELI, W3MPX, W3CUL, W3VR, W3EML, K3WAJ,
KIMYS, KSWEU, K3VBA, K3PIE, WASATQ, WA3-
FEC, W3FGQ and WA3AOQJ. K3NPC is ex-KIGZV.
WAICQO is dommg s real bang-up job on the EPA
V..F. Net. W3MPX reports that PTTN has broken all
previous records for QNI and QTC, W3KJJ is going
eompletely solid state, WASEMO built a tr. s.w. K3-
YVG now gets his back. WA3AFI passed the Advanced
Class exam, WASIPR is ex-WB2UZB. WASBLZ was
renlly WA3ATQ in the Poconos. K3DCB made his an-
nual report while home from school, K3NSN is working
hard with the handicapped. W3YPF is 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
leuning heavily on RTTY to unload traffic. W3EU has a
new DX-100, WASGAT is awaiting warmer WX for in-
stallation on o tower and quad. W3FAF is closing in on
that Ph.D. The PFN is now on 3960 ke, Welcome fo
K3ONW, back fromr RVN. WA3BSV wants dope on
QRP rigs. K3MVO and W3EMI are busy. W3NNC really
s husy OOing. Santa brought WA3GUL « new v.t.v.m.
W3IHNEK adds PZICF to his QSL listing. K3VAX i~
now Ioeated at RCA Laneaster, K3WEU wants to thank
all who assisted in the handling of ftraffic to the boys in
RVN from the Philadelphia pick-up point. WASFVK ix
taking part in a school science fair. K3YVQG reports 1967
EPA, WUNT 565, QTC 1798, New officers of the Philmont
Aobhile Radio Club are W3MHR, pres,; W3OWK, vice-
pres.; W3JEH, secy.; K3NYL, treas.; W3ADYV, dir.
Check the nets for the latest informution on our spring
dinner meeting and plans for a joint picnie, Traffic:
(Dec.) W3CUL 9114, K3MYS 1809, W3VR 1394, W3EML
1318, K3NSN 1152, K3PIE 639, W3FGQ 589, K3WAJ 346,
WASEEC 340, WASATQ 327, W3IMPX 309, WASEMO
304, K3VBA 289, KSWEU 287, W3ELI 248, K3YVG 227,
WASAOJ 223, WASAJT 218, WASEXW 176, WA3AFT 174,
WASJCA 168, W3MVO 166, WA3SBSV 147, W3FPC 134,
WA3CQO 122, WASGLI 121, WASHGX 112, W3NNIL 108,
WASCKA 83, W3BUR 7, K3DCB 74, WASENQ 70,
K3TNL 67. W3KJJ 65, WASCND 53, W30Y 50, WARRLZ
40, K3RUA 45, WA3AIB 44, W3RV 44, K3MDG 42,
WASGAT 37, K3ONW 37, WASEXDB 36, KIKTH 36, W3-
HEW 35, W3AXA 32, WASHIT 32, WASIPR 32, K3KKO
26, K3PSO 24, WAIFVEK 20, K3UZO 20, WABEIO 17,
K3RHU 14, W3IKX 11, W3KQE 11, W3ADE 10, WA3-
ATZ 8. W3OML 7. K3FOB 6, K3SLG &, W3BFF 2.
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WASBJQ 2. W3FAF 2, WASGYT 2, WA3BIV 1, W3CL 1,
W3EU 1, WASFCP 1, WASGUL 1, W3HNK 1, WASLAZ
1, W3ID'1, W3KEK 1, WaNNC 1, K3NPC 1, K3VAX I,
W3YPF 1, W3ZRR 1. (Oct.) W3CUL 3712,

MARYLAND-DISTRICT OF COLUMBIA—SCM,
Carl E. Andersen, K3JYZ-—SEC: W3LDD.

Net Freq. Time  Days  Sess. QI'C KN ] Mgr.
ve.

MDD 3643 0000Z Daily 21 418 13.2 K30AR, RM

MDDs 3643 0130Z Daily 31 88 5.7 W3CBG, RM

MEPN 3920 2300Z M-W-F 21 52 25.0 KS};&(})&L

MTMTN 145.2060100Z W-Th-8-8 7 8 52 E3NOO
CVTN  145.6150200Z Sn-F 10 5 44 WASCFK
AREC 5820  2300Z Sn 5 W3LDD, SEC

Fffective Jun, 1 W3ZNW retired as the RM of MDDS
atter 7 years of eftective leadership, He did an oui-
standing job in keeping MDDS training new operators
and as NCS for MDD, W3CBG is stepping in to fill
his rather large shoes on MDDS. New appointees: W3-
CBG, RM of MDDS, ORS; WASHTQ, ORS; W4TFX/3,
ORS: WA4QLP/3. ORS., Endorsed appointments: K3-
OAE, RM of MDD, ORS, W3TXQ has completed and
tested his homebrew transistor station, W3GKP reports
active stations on 1206 Me, include W3AHQ, W4EXS
and W4API, WA3CFK hag received the WAC award,
The cool weather and NYL chores are vetarding W3-
MCG's antenna farming. W3CBG und W3TN made the
BPL on originations and deliveries, W3ADO, Naval
Academy station, reports beating Army in the 88 con-
test 58K to 49K, W3ZNW is on 8 meters, WASCBC will
he /6 on 6 meters for the next month. W3EQV reports
activity on the Weather Net. K3NCM was on the sick
fist. WASCCN reports the first new Advanced Class li-
cense in MDC. In addition WA3CCN, cautions *“wateh
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 piaced
a lighted cross on his tower for the Christmas season
which was visible for 8 miles, K3QDD was home for the
holidays and, of course, wus to be found on MDD.
WaWYV was honored by the PVRC membership at its
Annual Christmas Parfy for his outstanding contribu-
tion to the electronic state of the urt over the past half
century. W3TMZ is organizing PVRC for an all-out
effort in the coming ARRL DX Contest. Your SCM
passed the FExtra Class exam. Traffic: (Dec.y W3ICBG
0%, W3ATN 302, W3SRC 153, WASHTQ 130, K30AE 128,
W3MCG 114, WASCFK 107, W3ZNW 99, W3ATQ 67, W3-
PRC 60, W3EOV 56, K3GZEK 55 K3JYZ 53, K3QDC 53.
K3LFD 51, W3ADO 49, WA3CEK 26, WA3CBC 18, K3-
LEN 16, WA3SCCN 13, WAIERL 8, K3VHS 7, K3QDD
6, W3BWT 3, WASGLP 1. (Nov.) W3SRC 46, K3LFD 33,
W3ZNW 26, ISLFN 24, WASGLP 23.

SOUTHERN NEW JERSEY—3CM, Edward G. Raser,
W2ZI—Asst, SCM: Charles B, Travers, W2YPZ., SEC:
W2BZJ. PAM and NJPN Net Mear.: W27ZI. RMs: WA2-
KIP, WA2BLV. Note to all Jersey Phone Net mem-
tiers: We have had to move frequency again beeause of
a complaint from the DMMich., Phone Net, Look for us
now on 3928 ke, instead of 3930 ke. NJN reports o traflic
total of 452 with QNI of 407. NJPN reports a traffie
tatal of 292, QNI of 531, W2YPZ fled to Florida after
our zero WX, WAZDEKE is a new station in the Tren-
ton areq. WINDZ scored 4.9 p.p.m, in the recent FAIT,
SJRA officers for 1968: K2BG, pres.; W2FYS, vice-
pres.; WA2EDMB, treas.; R2ICO. ree. secy,; K2BPX.
corr. secy. The Princeton YMCA Radio Club, K2PWK,
meets at 7:30 p.M. Fri, at Avon Place, WB2BGH is s
new ORS., WB2VMQ now is OPS. Both of these sta-
tions are giving us net coverage in the Carmden-Haddon-
field area. Santa brought W2ZI a new Collins 328-3
transmitter. VETAAF, Victoria, B.C., and FZPO, in
France were worked on 75 meters first crack out of the
hox! W2TLO is now going tn college, The SJRA won
first place with its FD score, W2PU is the new eall of
the Princeton 11, Radic Club, on the air with hoth
s.s.b, and c.w. WB2MNTF is lining up the AREC in the
Haddonfield avea. WA2UPC isx attending MeceGill 1T,
Moutreal, and iz chief operator of the rlub station,
YE2UN. also scey, of the university radio elub. Fe
works VE2UN TCC t{erminal station for EAN. K2ARY

QST for




sent 6 Official Bulleting in Dee. KBJLF made u good
seore in the SS Contest from university station W2PU,
Traffic; (Deec.) WA2KIP 234, WB2BGH 179, WA2ANL
00 W2ZI 89, WAIBLV 8, WB2UVB 62, KaSHE 53, W2-

BZJ 35, W2ZVW 31, WB2VMQ 28, W2ORS 21, WAIKAP
20, WB2TEN 18, K2J3C 12, WBIFJE 11, WBIMNTF 8,
WB2APX 4. (Nnv.) WB2UVB 74.

WESTERN NEW YORK—SCM, Charles T, Hansen,
K2HUK—sSEC:- W2RUF, PAM: W2PVI, RMs: W2EZB
and WZFEB, NYS (.W. Net meets on 3870 ke, at 1900,
ESS on 3590 Lke. at 1800, NYSPTEN on 3925 ke, at 2200
GMT, NYS C.D. on 3510.5 and 3993 ke, (s.s.b.) at 0900
Sun, and 3510 ke. at 1930 Wed., TCPN 2nd Call Area
on 3970 ke, at 0045 and 2345 G‘\IT NYS County Net on
3510 ke, st 1400 GMT and 2345 GMT on Mon. Conw
gratulations to BPLers W20E, W2SEI, WB2GAL and
WB20YE. Endorsements: K2AYQ as EC Glens Falls
Aren, W2PZT as (0, WA2PZD/WB2NNA as ORS and
WB2NZA and WB2GAL as OPSs, From information re-
eeived here it looks like everyone is studying to upgrade
his license—~which is as it should be, K24AS8, WA2UZK,
W2MXH and WB2AKK have heen elected 1968 afficers
of the NYSPT&EN. W2PVI, K2CZN and WB2HCT are
the elected officers of the Ene County Emergency Net
Lewiston-Porter HS ARC secretary WN2DFS sent in =
fine picture of the club and 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 elecied K2-
InAM, 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 was
sappointed editor of the KFATN Bulletin. The RARA
eollected 110,854 pennies for a loeal radio station Christ-
mas fund which buys toys for hospitalized Rochester
children throughout the vear. 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 coniinues as program chairman and
W2UTH will chair the v.h.f. conference part of the pro-
@ram, Reserve the date now for one of the higgest uf-
fairs in the east. In case you didn't know the affair is
sponsored by the Rochester ARA, which now has over
400 members, 1t’s not too early to start thinking about
Field Day, Traffic: (Dee,) W20E 863, W2SETI 606, WB2-
GAL 558, WB20YE 464, W2MTA 169, WA2NDC 168,
WIFEB 130, W2RUT 119, WB2VSL 116, K2RYH 71,
W2HYM 69, K2IBX &1, W2RQF 51, W2FCG 48, WB2-
SMD 48, WB2RHJ 45, WB2YUT 41, K2IMI 25, WR2VND
21, WASANE 19, K9DNN 19, WIAFB 18, KIEQB 18,
KIKIR 13. WA2PZD 12, WASAWK 8, W2BLO 7, Wo-
PNW 8, W2PVI 5, WA2GLA 3.

WESTERN PENNSYLVANIA—SCM, Robert E.
Gawryla, WSNEM—EC: K3EMO. P’\I\I K3VPI
(v.h.f.), RMs: W3KUN, W3MFB, WSUEN, K3S0H.
Traffic nets: WPA, 3585 ke. duily at 7 e, local time;
KSSN, 3585 ke. Mon. through Fri. at 6:30 . local
time. W3GJY now has 313/313 countries worked and
confirmed for DXCC, W3KUN has 120 countries con-
firmed on 80 meters. K3GSJ and WABAWI are in Ox-
nard, Calif.,, waiting for new 8 area cazlls, K3VLQ, K3-
HFL and W3FVH are new Swan owners in the Erie
urea, Kilo Watt Harmonics reports W3ZGI put the club
station, W3KWH, un top during the Sept. (1967) V.H.F.
Contest; W3NEKM has 315 countries confirmed for
DXCC. The Radial reports that ex-WN3GKY is now
WA3JFL, and WASGKL got his old eall back, Spark
(fap reports the McKeesport Hospital emergency station
is on the air; WASHHC is sporting a new T-4XB:
W3CHD has hls RTTY equipment pnmg, WA3G U\I
passed the General Class exam; K3RQV is home from
the hospital, WASHUU has a new HA-1 keyer. Ex-
WNSEVP is now (eneral (lass with the call WASJFK.
K3NJZ has left WPA for W7-Land, QST de KSHKK
reports that ice-loading and wind storms have wiped
oyt its mountain-top antennas ineluding 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.) WA3SBLE 649,
WB2TNB/3 282, W3BLZ 194, WABAKH 191, W3NEM 182
WIKUN 171, W3LOS 149, K3HKEK 8 (W2ZKAT and
K3AHT ops), WASEPQ 84 K3PYS 70, WA3BGPK 47,
WASHAL 39, K3SOH 35, W3KPJ 28, K3HCT 27, K3AST
24, W3YA 24, K8SMB 90, KSRZE 8, K38IN 8, WASIPU

6, W3LOD 6, K3AEZ &, WASHUU 3 K3SIS 3.

CENTRAL DIVISION

ILLINOIS—RCM, Edmond A, Wetfzger, WIPRN—
SEC: WERYU. RM: WOEVJ, PAMs: WIVWJ, WAICCP,
WAIRLA (v.h.f.). Cook County EC: WIHPG.

Net Fren. Tames Days Te.
IEN 2940 ke, 1400Z  Sun. 392

March 1968

TN 12760 ke. 00007 Daily No report
NCPN 3915 ke, 13004 Non.-~pat. 331
NCPN 3915 ke, 1800Z  Mon.-Sat. 280
OLPON 134925 ke, 1700 Mon.-Fri. 742
IN.PON  50.25 Me. 2000 Mon, & Thurs, 1]

1, PON 145.5 Me. 2000 MW 148
TNT Net 14536 Me, 2100 Hun.-Fri. 268

K9DQU, WIGFF, KIHDZ, WIIUV/EIOSO, KIWMP,
WIWYB, WQHQD K9RAS, WOREC and WOHPG par-
ticipated in the recent ARRL FMT. WOOTJ graduated
from Northwestern with a PhD and is operating WAS-~
TOS from Houston, WIDBO spent Christmas in the
hospital with s heart ailment, WNOSNM received his
General Class ticket. W9WB was elected pres. of the
Starved Rock Radio Club, Make reservations npow for
the Clentral Division Clonvention tn be held in Spring-
field, 1ll., Aug. 3 and 4, 1968. Clontact Convention Head-
quarters at Springfield, IIL, 104 North Sixth Strees,
62701, New Novices heard are WNIUIG and WNIVQAMI,
WIKAMN passed the Extra C(lass exam, WIKNT (for-
merly K9EGQG) is the new call for WOAJIMS, who has
returned tfrom Jowa. KOHKI's new QTH has a new
dipole and tri-band beam. K9DZF has been operating
with a TR-4. New officers of the SRO (Society Radio
Operators) are WOBUB, WAIPNS, WAFQM/9, WAJON,
KICGT and KIQJ. WAIWU, WAIMOS, WAITW A
WAIOBQ, K907Y and WAINWEK were elected officers
of the Hamfesters, WAIQBM worked 90 eountries with
90 watts to a 14AVQ vertical in one yeur., WNIWNR ig
a new Novice in the Evergreen Park avea, WICGC (5th
Avenue Ham Club) is QRT until further nnfice, W6~
BXB (WIMAK) was home in Lansing during the holi~
days. MRHA Radio Club station WIEUN is back in
operation after ice storm damage to the antennas, The
Argonne ARC’s new officers are WIBYT), WIDJR, WA9-
KQD and WIUHO. KIRZN went deer-hunting. K9-
QVA has moved to Arlington Heights, WAOKVC iy
now WAIVPP, WIOUS, KIAUA, WIOVI, KOCZA, W9~
EXB, WIVQC, KIFO, K9YZW and KIYNI were
elected officers of the Kankakee Amateur Radio Society,
New appointments incdude KIKOI as OBS and ORS;
WAIKQD as OVS. WILNQ is working the DX hand
with a new TR-4, WOQKK received his Old Timers Club
eertifieate, WIFLH is now WB4IGL. WODNP, WIREA,
WAINU and WHRKPC heud the JARS (Johet Amateur
Radio Society). WIUSR received her Tixtra Class li-
cense and also Ist-class phone, WOGBT is using a new
G8B-2 on 2-meter s.8.b. WIQXR ix building a TC-64,
WASITT joined the ranks of the Silent Keys. K9LMY
was _in_the hospital during Dee, WAIUUK is serving
on the IS8 Frontier, WOHWG, WAIENA, WAYTKO and
WIDRN were elected officers of the Northwest Amateur
Radio Club, WAISTI and WAIUHA are interested in
starting a countrywide teenager 15-meter net, WAJEPS g
serving with the USN at Guam. For information on the
Hlinois Sesquicentennial Q8T eurds write Mr., L. A.
Wollen Jr,, Myers Bldg.,, Springfield, Ill. 62701, WAO-
OTD, WASMHU, WaKVY, WAsCCP, WAIQXT and
WAIRSN  are recipients of the BPL award, Tratfic:
(Dec.y WAQOTD 754, WAINMHU 811, WOEV.S 336, W9~
JXV 332, WAICCP 237, WINXG 194, WAQQXT 179 K9~
K7B 176 K9AVQ 173, K9KOI 185, WAGRSN 165, Wo-
DOQ 105, WOHOT 105, WASPPA 100, WOYCH 75. WAO-
FSB 73, WILDU 68, WIPRN 60, WAIVKYX 60. WAOSPA
54, hQBTE 53, W’QEET 52, WIEUN 51, KOWMP 48,
WALDC 40, \V-\Q'UH\ 21, WOIDY 19, WA9QBM 18,
W'AQB TH 15, WILNQ 10, KQHI'J 9, KOTXJ 7, KQHQK

WNIVLK 5. KOHRC 4, WIYYG 4, WODBO 2, WA9-
PO? 2, K9RAS 1. (No v.) WAORSN 56, WAQPLT 18,
WoIDY 14, WAIHVQ 4, KIRAS 3, WAIQBM 2.

INDIANA—SCM, William C, Johnson, WIBUQ—Asst,
?J(‘\I Mrs. M. Roberta Krodlik, K9IVG. SEC: ‘WAS.

Nets Freq. Time Dec. Tte. Mgr.
TN 2010 1330 Daily 2300Z MF 453 Kotvey
TSN 3910 0000Z Daily 2130Z M-S 988 K9U'RS
OIN 36568 01007 Daily 337 WIHRY
ind. PON 3910 12457 Sun. KOFEFY
Ind. PON VHEF 50.7 02007 Thurs.-Fri. 328  WAINLE

Silent Key: WITNP, WIRMT, mer, of the V.H.F. Net
reports Dee, traffic 63. WAIKAG, mgr. of RFN Net, re~
prrts Nov, traffic 4 and Dec. traffic 41, WIILU, mer. of
the Great Lakes Emergency Nel reports Nov. traffie
76, WIHCQ worked CO2DL on 50 Me. Dec. 12, WoHAV
is back on the air with an HW-12. WA9WME is a new
Technician 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, KOKFN with a Drake and bug,
WAIKIY with a new rig_ and WAILLE with sn Eieo
keyer, K9FZX is the new HAWK president. On 3910 ke,
after the 13807 net WOFMJ has heen eonducting a ques-
tion-and-answer session on the Advanced and Extra
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Ciass licenses, WIDUD will give a talk to the Martins-
ville High School ARC. WAYQAA has joined Army
MARS. Clark Co. ARC’s new officers are WAQIMT,
pres.; WIHRY, vice-pres.; WAIWME, secy.; KIQWK,
treas, QIN Honor Roll: WAOMTY 31, KOVHY 23, W9-
BDP 21, WASEAG 19, WA9KOH 16, WASFDQ 15, W9-
T'QP 15 and K9WWJ 15, dmateur radio exists because
of the service it renders, BPL certificates for Dec. traffic
went to WAILTI, K9IVG and K9FZX. Traffie: (Dec.)
WAILTT 877, KOIVG 581, K9FZX 546, WOHRY 312,
WAIFDQ 286, K9HYV 221, WOJUK 194, KISTN 187,
WAYZBK 142, WAOKAG 126, W9BUQ 115, KOCBY 81,
K9CRS 76, KOHZY 70, WISNQ 59, WICMT 55. KSEOH /9
54, WOYYX 468, KOEFY 41, KOVHY 40, WAIBHG 37,
KORWQ 36, WOAUM 34, KOYST 32, WAIGIZ 30, W9-
UQP 29, WOLG 27, WOFWI 25, K9JQY 25, WAYTKZ
24, WAIAXF 22, W9DZC 22, WOICUC 20, WAIBGI 19,
WIOPMT 19, WAICHY 16, KOILK 15, WIDOK 13, W9-
I 13, KOFUJ 11, WIBDT 10. WYUUE 10, WAICAW 9,
KIWGN 9, WIHRW 8, K9UEO 8, W9IZZR 8, KOIIV 7,
WASDBK 6, K9UHQ 6, KOFPA 2. (Nov.) WAQUZM 90,
WAIKAG 67, KOFUJ 12, WOUOZ 3, WAIUUE 1,

WISCONSIN—SCM, Kenneth A, Ebneter, KOGSC—
SEC: WINGT. RM: WAIMIO. PAMs: WINRP, WAS-
ONT and WAIQKP,

Net Freq. Time Days ONI OTC Mar.
BWN 985 ke. 1300Z Mon-8at. 279 232 WONRP
BEN 3085 ke. 18007 Daily 732 229 WAQQKP
WSBN 3085ke. 2315Z Daily 1298 426 WAIQNI
WIN  3662ke. 01152  Daily WAIMIO
SWRN 504 Me, 0300  Mon=Sat. 262 2 K9DBR

Net certificates went to WIGXU and K9TBY for WSBN,
Renewed appointments: WIWJH and KIDKU as ORSs,
WI0DD now is runuing a kw. on 80-10, A CAN cer-
tificate was earned by WAONVY. BPY certificates for
Dee. traffic were earned by WIDYG and WIODD. W9~
TQW has a new Galaxy V. KOKSA has a2 new HW-124,
KYUTQ has a new long-wire antenna up. K9GDF led
the O0s with 23 notices sent, and found time to earn
the YLCC, WAVE and WACAN awards. FMT results:
WIOKCR 319, WYREKP 475 and 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, Traffi~: (Dec.) WIDYG 464, W9ODD 453,
WAINVY 334, WICXY 333, WIDND 332, WOAOW 208,
WAIQKP 288, WOIFS 183, WAOQNT 171, WASNPB 168,
WAIRAK 128, WOABH 119. WASSYD 109, WAIPKM 107,
WOESF 108, WODXV ¢4, WAONDV 84, K9FHI 78, K9-
CPM 71, WOYT 57, KOTBY 51, KOKSA 40, WONRP 48,
WAISSN 45, WAITBQ 45, WOIRTP 42, WOAYK 40, Wo-
CBE 35, WAIOMO 32, KoJPS 31, K9GSC 26, WIBCH
25, WASOFF 1R, WOIRZ 14, WIIQW 13, WAILRW 11,
WASNBU 11, K¢DBR 10, WOKRO 8, WAIEZU 4, W9-
ONTI 4, KOUTQ 4, WASWKIT 1, (Nov.) K9JPS 21,

DAKOTA DIVISION

MINNESOTA—SCM, Herman R. Kopischke, Jr., W0O-
TCK—SEC: WAQIEF. RMs: K@OORK, WAQEPX,
PAMs: WABMMYV, WABJIKT. MSN meets daily on 3683
ke. at 0300Z, MJIN meets Tue.-Sun. on 3685 ke. at 0100Z.
Noon MSPN meets Mon.-Sat. on 8945 ke, at 18057, Sun.
and holidays at 1500Z. Fvening MSPN wmeets daily on
3945 ke. at 2315Z. Minn, WX Net meets daily on 3830 ke,
at 24007 and on 3600 ke. at 0100Z. WAODAS, WAGEZQ
and KOVMW renewed their KC appointments. and K-
RD Ttenewed as OPS. Congrats to WAQHRM and
WAAIKT, who received BPL awards for Dee, traffie. 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 traffie rount of 16,169, High traffic
was in Dec, with a 1729 total and low in Nov. with an
846 count, Five BPL awurds wers issued. Minn, Seetion
Nets reported a total of 1374 net sest
21,990 cherk-ing and 5394 pieces of traffic
appointments include 28 EC, 17 OPSs, 7 ORSs, 6 OQs, 4
ORSs and 2 OVS8sa, plus our SEC. 2 PAMs and 2 RMs.
OQur thanks to these active operators. WAGPAN reports
having a three-element 10-meter heam up now, We envy
WAQIDB, WAGIDA and WQUMX who, we understand,
vacationed in warmer c¢limes aver the holidavs, Traffie:
(Mee.) WAQEPX 240, WAQJKT 238, KOZRD 212, KO-
ORE 165, WAOGHRM 153, WAQIAW 73, WOPAN 60,
WAGODR 53, WAOGMMY 46. WATCK 44, WAGPUH 34,
WAOIYM 33, KOFLT 30, WAOGLVK 30. WAGQAK 30,
KOSRK 30, WOHEN 29, WOATO 26, WOSZJ 22, WAQ-
PKD 20, WOBTIC 19, WAODFT 19, WAODOT 16, WO~
KNR 14, WAGPPY 14, KOIGZ 13, WAGJPR 12, WAQ-
BZQ 11, KOLWK 10, WOBUO 9, KOMGT 7, WAGOEJY
8, KOZBI 5, WNORRA 4, WAQSSN 2.

NORTH DAKOTA—RCM. Harold L. 8heets, WODM
-SEC: WADAYL. OBS: KOSPH. New appointments:
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WAQELO 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., KOSPH
went to the West Cloast for three weeks. KQOVE has
to refurn to Texas and do some moare installation work,
He has a new linear built up with 572s, WOGFE is
working on a super duper burglar alarm for a ear,
WAQEWW has moved to the Twin Cities, WAPMSJ re-
ports WNORSS has a new X-35, WNORSR has 2 new
15-meter beam going, WNORST has a new HW-16,
WODXC has the amplifier perking from all reports.
WADAYL was off for awhile but is on some agrin. We
hear that he has had other pressing engagements 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. WAGTBR went to ¥argo for eye sur-
gery. WAQOAT is on more mow that school work is
legsening, WAOHUD and WAOGELO ecould use some
igglpt on the C.W. Net to pass some of the traflic to des-
inations,

YT, WX Net: Sessions 21 Ck-ins 438 Tfe. 12 WABMND-WASGRX
oW Net: 12 60 49 WAGELO

ND PON Net: 9 170 44 WABHUD
ND RACES: 17 651 125 WAGEFL.WOHIT.
K#PZK-WOGFE

Traffic: WAQHUD 257, WAQGELO 148, WOINQI/Q 46,
WOJIPT 30, KOPZK 21, WODM 12, WOGFE 12, WO-
DXC 10, WAOMND & WAGTBR 6.

SOUTH DAKOTA—SCM, Seward P, Holt, KOTXW
—~SEC: WOASCT. RM: WOIPF. Net Manager Phone:
KOBSW, We are all 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 WOIPF
has completed arrangements for NCS. Certificates will
be awarded to those who QNT at least 10 fimes in 3
months, frequency 3645 ke, WOZWL reports an average
168 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 INalls 2-Meter
Net, 18 QNI 3 QTC, 3 sessions; SDN Q.W., 57 QNI,
19 QTC, ull for Dee, Traffic: WOZWIL 459, WAQLLG
138, KOVYY 123, WOSCT 63, WAGMYS 55, WAQPNB
49, WAQRIQ 32, WOIPF 25. WAOMWN 25, WAOQMY
17, WODVB 13, WAQFIZ 10, WORWM 6, KOTNM 3.

DELTA DIVISION

ARKANSAS—SCM, Curtis R. Williams, WSDTR—
SEC: WASIIS, PAM: WASPPD, RM: W5NND. Con-
gratulations to W50BD on making the BPL ¢leven fimes
in 1967, Welcome to new Russellville Novices WN5TIR,
WNS5TIZ and WNSTIY. 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.
OZK 3790 01002 31 155 279 W5NND
RN 3815 0030Z 31 120 822 WASPPD
APN 3885 1200Z 28 31 §60 K5ABE
APON 7825 21302 20 175 353 W5MJO

Arkansas needs more c.w. operators to help with liaison
to RN5. Thanks to WSNND, Arkansas missed enly 4
sessions of RN5 during all 1987—our hest year ever!
Your help is needed in the Amatenr Radio Emergency
Corps. Won't you give a little operating time to prepare
for emergency rommunications? Your loeal club ean use
your support also. Traffic: W50RD 1101, WENND 278,
W5DTR 251, WASKEF 171, W5MJO 78, WASPPD 50,
WASQPI 45, WASTLS 40, WASBQI 28, WASPEO 26,
\VA‘!:‘;[,;’A 19, WAS0SC 19, W5LZU 11, WASEQU 9, K5~
TYW 7.

LOUISIANA—SCM, J, Allen Swanson, Jr,, W5PM—
SE%:Q\KFABUK. RM: W5CEZ. V.H.F. PAMs: WASDXAY,
ws .

Net Freq. Days Times (GMT) Net Mgr.
LAN 15 Daily 030/0400  W5MBC
DELTA 75 3905 Sun. 1330 WASEVU
LaPON 3870 Sun. 1300 W5KC
CGCH 3845 Daily noLs WASGOH

There is interest in forming a La. RTTY net. If inter-
ested, please contact WS5GHP. The Delta 75 is hooming
with an average check-in of over twenty-four stations in
ench session. We regret to hear that WAJIYA is moving
ot of the state, WSEA is very active these days on 40!
WAS0OJG 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! WS5CEZ has his HT-45 Il.oudenboomer
bhack in service. WINYN, 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.
Rruce nlso says that the La. Tech, ARC, WSHGT, will
get 8 radio room in a new dorm with the antenna up
some 11 stories! W5BUK was the La. winner of the WQ
District QSO Party. Lafavette ARC’s new officers are
WAINDW, pres.; WS5EXI, vice-pres.; WASQQB, secy.;
W5VAQ, treas. W5NQQ will remain as editor of LARK.
WS5GHP 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. K5JXH
traded his NCX-3 for a Swan 500, The ARC of South-
west La. elected K5CXB, pres.; WASHCU, vice-pres.;
WASLJIB, secy.; KSHAH, treas, It is with deep regret we
note the passing of KSMKE, of Shreveport. WAINEW/5
recently gave the CLARC gang a fine talk on weather
and radio. Again, fellows, my term as your SCM expires
in June so get your nominations to Headquarters. Traf-
fie: WEKRX 468, WSCEZ 292, K5ANS/5 125, W5MXQ &8,
W5MBC 76, WASOHH 41, WSEA 18, WASNYN 17, W5PM
18, W.i.BlUK 6, WASKLF 2, WASLGO 2, WAS0JG 2,
WHIYA 1.

MISSISSIPPI—SCM, 8, H. Hairston, WiEEMM—SEC:
W5JDF. 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. T was glad to attend the Jackson ARC
yearly banquet and election of KS5OFH. pres.; KSPJY,
vice-pres.; WHQDC, secy.; WASRKP, treas, WASKEY
sent me & very good report of the Mississippi Sideband
Net activity. Thev are really handling traffic, as WAS5-
OKI can agree. Our old friend KSRUO is back in the
States. He operated TF2ZWJIQ in Iceland. His XYL iz now
WNSTQC. The Mississippi C.W. Net has had added im-
potus, with WIDF, W5BW and W5WZ making this pos-
sible. Marty. with her new call WASSKI, is doing 2 fine
inb from Columbus, I can’t praise W5WMQ and WAS-
KEY enocugh for their fine cooperation in the operation
of the Miss. Sideband Net. Check into our nets: Miss.
Qideband Net, daily 1815 CST, 3888 ke.; Guli Coast
Sideband Net, daily 1730 CST, 3925 ke.; Miss, C.W, Nat,
daily 1845 CST, 3647 ke,; Miss. Teenage Net daily 1730
OST, 3888 ke, Traffic: WASSKI 149, W5BW 94, K5ZFM
25, WASRXYV 12, WSEMM &,

TENNESSEE—SCM, Harry A, Phillips, K4RCT—
Asst. SCM : Llovd Shelton, WA4YDT. PAMs: W4PFP,
WALCGK, WA{EWW.

Net Freq. Days  Time Sess. ONI OTC Mar.

TSSB 3980 Tue-Sun. 0030 26 1811 31t WA4LCGK

TPN 3980 M-Sat. 1245 31 1043 173  W4PFP
Sun. 1400

RTPN 3980 M-F 1140 21 430 56 WALEWW

™ 3635 Daily 0100 30 182 147

TCN 3980 Thurs. 0200 (Wed. night CST) W40GG

Appointment: WAWLH as EC. W4PFP reports that for
1967 the TPN had 13,128 station check-ins and handled
1962 messages. WA4CGK reports a record-breaker for
Dec. report for the TSSB Net with a QNI of 1811 and
QTC of 311, Following are the top ten Tennessee traf-
fic-handlers during 1987: W4FX, W40GG. W4RUW,
K4UWH., W4DIY, WALYEM, W4PQP, W4SQE. WA4.
YDT, W4WBXK. The Tenn. Council of ARC chairman,
W4OGEG. announces the Kingsport ARC as winner of the
first place Field Day 67 plaque and the Radio Operators
Club of Qak Ridge as second. Everyone is welcome on
the Tenn, Teenage Net, which meets daily at 4 pm.
CST on 7270 ke, WAWQZ, of Kingsport, is available for
2.-meter sporadic meteor skeds most mornings from 1130
to 12307, e.w. or s.b. Traffic: WIOGG 285, W4FX 276,
WARUW 224, W4DIY 162, K4APUZ 152, W4SOE 148. WA4-
YEM 138, WA4YDT 104, WB4DJP 64, WA4WBK 58,
WALGLS 47, WAPFP 34, W4TYV 29, WB4EKI 28, K4.
MQI 25, WB4ANX 20, W4GQM 20, WA4YHO 20, WB4-
GHL 19, W4PQP 18, WA4ZBC 17, WAIEWW 16, WB4-
WOE 15, WA4AJB 12, WAANEC 9, K4OUK 8, W4SGI
%, K4UMW 8 K4IFKO 6 WALCGK 35, K4BTY 4,
WB4ESE 4, WA4HGN 4, K4TAX 4,

GREAT LAKES DIVISION

KENTUCKY—SCM, Lawrenre F. Jeffrey, WA4KFO
—BEC: W40YI, Appointments: WB4FOT as OBS, WA4-
SMS as ORS.

Net Freg. Days GMT ONI QTC Mor.
KRN 3060 M.F 1130 374 58 K4KIS
MKPN 3960 Daily 1330 298 141 KATRT
KTN 3060 Daily 0000 813 581 WA4AGH
KYN 3600 Daily  0000/0300 458 613 W4BAZ

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 Dee, K4YZU handles overseas
trafic on RTTY. WA4WWT took advantage of vacation
to take first place in Ky. traffic totals again., K4KILB
is the new pres. of the Greater Cincinnati Amateur Ra-
dio Associatiom. The Blue Grass Awnatenr Radio Club
toured WKYT-TV in Dec, W40OYI and K4UDZ ure
building hand-held 6-meter rigs for AREC use, WaAd-
RTI, WA4SWYV and WA4BRD are now on 2-meter f.m.
from the Central City area. W4TOY reports that Louis-
ville has a Z-meter repeater going on 146.34/146.94.
W4YOK'’s XYL is now WN4ITF, Traffic: WAAWWT 572,
WA4DYL 404, WB4AIN 366, K4YZU 325, WA4AGH 263,
W4BAZ 246, WANBZ 174, WA4SMS 154, WA4GHQ 132,
WA4UAZ 130, WA4KFO 122, K4MAN 99, WAdWSW 96,
WARCE 74, WB4ACQ 52, KATRT 52, WA4WQZ 47,
WALUIH 44, W4CDA 42, WAAVUE 42, WB4FOT 38,
WB4BTM 33, WHOYT 24, WB4EOR 16, WA4OMI 16,
WAJUHR 15, W4KJP 14, WAMWX 12, K4TXJ 12, W4-
BTA 7, W4KKG 7, K4VDO 7, W4YOK 6, WB4AFH 4,
K4FPW 3, W4JUT 2, WB4BXG 1.

MICHIGAN—RCM, Ralph P, Thetreau. W8FX—
SEC: K8GOU. RMs: WSFWQ, WSRTN., WASOGR,
KSKMQ. PAMs: WSIWF, K8JED. V.H.F. PAMs: W8~
OVQ; WSYAN., Appointments: W8GAT ag EC; WS8SS as
OPS; WSFX, W8SCW, WSXJF, WS8TBP, W8WXO as
ORs; WS8SS as OBS; WASEOW, WSFWF as OVSs, Silent
Key: WSIDC. W8NOH is coming along much better,

Net Freq. Time Days  ONI QTC Sess.  Mgr.
QMN 3663 2300 Dy. 979 741 62 WSFWQ
WSSB 3935 0N00  Dy. 842 174 31 KRAYJ
PON-DAY 3035 1600 M-Sat, 448 507 25 WASOGR
UPEN 3920 2230 Dy. 482 105 31 KRZSM
PON.CW 3645 2400 M-Sat. 192 89 28 VE3DPO
B/R 3930 2230 M-F 700 89 21 WSJED
MMTN 50.7 2400 M-Sat. 304 37 28 WASLRC
LENEWEE 14536 0200 Dy. 268 T2 30 WABUW
NOON 50.418 1700 M-Sat. 201 8§ 25 WASWX
WAYNE Nov. 7160 2230 M-W-F 42 150 15 WASVOG
145.26 0100 Tue. 51 00 4 WBCVQ

SW Mich ]
MEN 3930 1400 Sun. 310 50 5 K8JED

New officers: Pictured Rocks RC-—-WASFSV, pres.;
WB8ZDF, vice-pres.: W8CQU, secy. Saginaw Valley ARA
--WABORQ, pres.; KBOIC, vice-pres : WS8GAI, secv.:
K8LNR. treas. Central Mich ARC-—K8BZV, pres.; W8-
BCI, vice-pres,; KRETU, secy.: KS8HKM, treas.: K8-
NOP and K8UDJ, board., The CMARC has started an
upgrading school as has the SMARA. Wyandotte ARA
~WASVOQ, pres.; WASWQS, vice-pres.; WASVRJ,
secy.-treas, BPLers: WSRITWF, WASVRN, W8IV, WN8-
WHG and WASVOG. W8UM (U. of M.) finished modifi~
ention with 758-1, 328-3, HA-10 and ull antennas over
100 feet high., The Fordson High School station is really
go-go. WEIHD is hot on c.w, WASBVHG now is on 452
Me. WBSS skeds MeMurdo, KC4USV, for the U. of M.
The Eye Bank Net’s 5th anniversary, shows total eve
transplants at 2192! WASVGA bought a home in Florida.
W8RX joined the ranks of antiaue wireless eollectors.
W8FX is running a p.p. 4X150A final with a 310B ex-
citer. Traffic; (Dec.) WEIWF 587, KEEMO 467. WASVRN
451, W8IV 384, WSUM 343, WSJITQ 314, WNSWHG 264,
WASBOGR 260, WOGXQ/8 232, WASVOG 212, WSIHD 189,
WEQQK 180, KSMXC 157, WSIUC 156, WSRTN 155,
WASSQC 152, K8ZJU 128, WASWOS 119, WARIAQ 118,
WASLRC 113, W8BEZ 91, WASMCQ 82, WSTDA Y9,
WAPRQO 78. WASLXY 74, K8GOU 68. WASORC 65, WAR-
KME 61, W8FX 58, K3KRX/8 50, WNSVRJ 45, KSETU
13, WASGTM 40, WASBDSB 38, WEFWQ 37, WASUWQ
38, K8JED 34, WASKRH 34, WSMRM 34, WSYAN 28,
K8VDA 22, WBUFS 21, W8TRP 19, WASRPII 15, WSAUD
12, WSWVL 12, WSEU 11, WSHKT 10, WSILP 9, WAS-
VHG 9. WASTSB 8, W8MGQ 7, W8GAT 6, WASMNGM 8,
KS8SWW 6, W8ZHB 6, WSDSE 5, W8SS 4. (Nov.,) WAR.
TRC 100, WASVOG 75, K8HLR 20, WASKRH 18, WAS-
UWQ 14, WSWVL 14,

OHIO—SCM, Wilson B, Weckel, WSAT—Asst, SCM:
J C.. Erickson, WSDAE. SEC: WsOUU, RM: WASCFJ.
PAMs: W8VYZ and K8UBK. The Sixteenth Annual Ohio
QSO Party will be held Apr. 27 and 28. 'This Ohin in-
trastate eontest is sponsored by the Ohio Conneil of
ARCs and the logs must be submitted to KSHDO by
May 30, KS8HKB reports the Northern Ohio AR Society’s
1968 officers are K8MLI, pres.; K8HKB, vice-pres.;
WASAIZ, secy.: WBQXT, treas. KEBHKB did some horse-
trading and now has a T4XB and an R4B, WSOHN
has an SB-101 and an $B-200, KSMLI has an $B-101
and WASAIZ built a Heath SB-301 receiver. KSBXT
reports WSHCL, WASABE and WASKIG received their
Worked Trumbull County certificates, WA8VSJ has a
Swan 500 and WSKJE mnved to Kenton. West Park Ra-
diops’ 1968 officers are KBQVE, pres,; WSIPA, vice-pres.;
WABYWX, secy.; WABVNW, treas.; K8RKF, trustee,
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WABAJZ reports that K8DGI has u new Drake R-4B and
s rhombic. K¥PJH is in the hospital. W8QXQ has a new
harmonic. Appointments made in Nov. and Dec.: W8-
WDU, WABGRR and WASLVT as ORSs: WASPQY, and
WASBSHP as OPSs; W8SUAI as OBS: WASUYN as OVS,
WSBZX reports WASLSR was on duty at channel 22 TV
Dayton when Hawaii reported good video and audio
there. The Amateur Radio REditors Association's 1968
officers are WANOK/WA2RMC, pres.; VE3MJ, 1st vice-
pres.; WEBAH, executive vice-pres, and secy,-treas. ‘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-
4CP 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 KSLFI;
Genoa RC's 1968 officers are KS8VVH pres,, WSKDE,
vive-pres, ; KBLRJ, secy.; WASGTS, treas.; WBIWDM and
WASRCK, trustees. From the Dayton RF (‘arrier in a
round-agbout-way we learn Ohio has 869 Novices, 5769
Technicians, 712 Conditionals, 6448 Uenerals, 1893 Ad-
vanced, 181 Extra, with 505 of them ladies, The Ohio
Six Meter Net meets ai 0000Z daily on 50.6 Me, From
the Treaty Citv ARA's The HBram we learn that the
club’s 1968 officers are WSLRE, pres.; WASKZR, vice-
pres.; WASKQQ, secy.-treax.: WNSZKY and WNEZKZ
new Novices, WSRYP, W8IXZ and WASTYT made the
BPL in Dee. South East ARC’s Ham-Fox suys the vluh
has started classes for training its members in Advanced
and Extra (flass license examinations. Queen ity Emer-
wency Net’s The Liséening Post informs us the club’s
1968 officers are WAPTT pres.: WASGRR, vire-pres,;
K8JZA, secy.; WASSTX treas..: WASCOA, comm. mgr.;
and WASCFJ, WASJXNM and WASPMN spoke to the Boy
Scout troop in Finneytown. Traffic: (Dec.y WSRYP 731,
WASTYF 445, WASVNT 437, WARAUZ 313, WASLUPT 293,
WSIMI 227, W8QZK 208, WASPQL 198, WABSED 167,
WABOCG 164, WENAL 158, WASNTA 148, K8SUBK 146,
WBGOE 129, WASFSX 113, W8UDG [10, WASZGC 108,
WASLAM 102, WEDAE 101, K8ONA 98, WEFGD &9, \W§-
TV 88, W80UU 87, WASLVT 8), WEGVX 70, W8QCU
70, WSPMJ 684, WASPPK 59, W8WDU 56, WASFHP 55,
WBOE 52, WASUNE 50, WASMHEO 39, W8HII 27, K8BYR
26, K&DHD 25, WSFRV 25, K&8DDG 23, WARMTS 23,
KESVCW 23, WASMVV 22 WSTNF 20, KS8LXA 19,
WABKPN 18, KELFT 18. W8CXNMI 17, WSLZE 17, WYGR
14, WSLT 12, WASWIR 12, K8QYR 11, W8CHG 10, W8-
OXQ 10, WARAJZ 8 WSBZX 7, K8DHJ 7, WSIBX 7,
WSEEQ 5, K8ONQ 2, WSWEG 2. (Nov.) WSAEB 18,
(Oct,) K8HKB 4. (Sept.) KEHEB 1. (Aug.) K8HEB 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-
gardless of mode. A maximum of ten stations
may be worked in a single county. 3) The general
call will be “C(Q 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, 3) Sug-
wested 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 iater
than May 30, 1968, and should be sent to the
contest manager, Miss Karla Hambel, K8HDO,
vear 1111 West Main Street, Zanesville, Qhio
43701,

HUDSON DIVISION

EASTERN NEW YORK—SCM, George W, Tracy,
W2EFU—SEC: W2KGC. RM: WA2VYS, PAM: WaIIG,
Section nets: NYS on 3870 ke, nightly at 2400 GMT;
NYSPTEN on 3925 ke, nightly at 2300 GMT; ESS on
3590 ke. nightly at 2300 GMT, Endorsements: W2VP s
0, WAZWGS as ORS and WB2HZY as OPS, Our con-
grats are extended to WB2UHZ, WB2YEM and W2URP
on making the BPL in Dec. During the month, the ESS

104

Net handied 310 messages. The new ofticers of the Albany
Club_ include WA2ZWSY, pres.; WB20GN, vice-pres.;
WB2MOX, secy.; WAZJWO/WB2MHH, treas. The 3che-
nectady Club held family night in Dee, with W2ZCV,
ay guest spenker, showing movies of winter in Yellow-
stone Park, K2LNG is the new PR Supervisor for East-
ern Region of Air Forece MARS, At the Albanv Club,
W2800, demonstrated the new ETV network of the State
University to the members, WAZWGS reports a new
DXCC certificate was received in Dec. Among the new
Advanced Class is K2YJL, Plenty of Kuropean DX with
a new vertical on 80 is reported by W2URP, WB2WUS,
WB2WAG and WB2VUK are building 2-meter transvert -
ers for s.sh, K2ALX is active on 432-0Mece, ATV, K2YJL
veports 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 “CGoodwill,” recorded messages tn
our_servicemen, was very successful, according to W2-
APF. for its eighth conseeutive vear. Tratlic: WB2UWZ
539, WB2YEM 447, WA2VY'T 177, W2EAF 176, W2URP
176, WA2VYS 148, WR2VVS 111, K28IN 38. W2BXC 24,
W2ANYV 33, WB2HZY 32, WAZHGB 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# 3630ke. 1915 Nightly ~ WA2UWA —RM
NLI VHF* 1458 Me. 1900 Nightly ~ WB2RQF — PAM
NLI Phone*  3932ke. 1600 Daily WB2UQP— PAM
NLS Slow* 2715 ke, 1815 Nightly '\’\'BZH%P —RM
(ear Hse 3925k e 1100 MTWTF  WA2GPT — Mer.
Mie Farad 2095 ke, 1300 Bx.8un.  K2UBG — Megr.
Mie Farad 3610ke. 0001 Nightly ~ K2UBG — Mar.
All 8ye 3925 ke. 13008un, K2AA8 — Mar.
NYSPTEN  3925ke. 1800 Daily K2448 i

*Section Nets. All times shown above are loeal. WA2VEA,
treas. of Amateur Radio Society, W2HJ, of CCNY un-
nounces that Bachelor of Amatenr Radio certificates will
be issued to anyone working 5 CONY ARS members at
their home stations. Other officers of CONY ARS are
WB2VIZ, pres.; WB2EGR, vice-pres,; WB2TJIE, secy.
WB2UQP picked up a Heath 2-meter converter for the
SB-300 which promises tn he the first step toward lisison
with the V.ILF, Net. W2GKZ is the new editor of the
I.I. DX Assn. bulletinn WB2DZZ made a Handbook
type keyver and has now started on n transistorized Tig
for 80 meters, WB2QIL has a new PR-100 erystal cali-
brator and an 80-meter dipole made of 14-gauge copper-
weld, New offieers of the NYSPTEN are K24AS, mer. ;
WAUZK, st nsst,; W2IMXH, 2nd asst.: WR2AEK,
secy,-treas, WB2PJH sashayed down to the local FCC
office_and passed the Advanced Class text. He met
WA2ECF, WB2S0A and WB2UUD on the way out. The
Rockaway ARC holds theory classes every Tue. on 146.1
Me. at 2030 (except the 3rd Tue. of the month which
is club meeting night) for those interested in PUTsUing
o higher class license, WA2LJS reports the RTTY Net
meets every Sun, at 1030 on 148,52 uand weleomes all
comers! W2PF handled a_bunch of traffic from Viet
Nam vin Army MARS, The Nassau 10M AREC Net
has expressed its thanks for the fine jobs turned in by
W2GPQ and WA2HUF during the hrief absence of W2-
ZAL In addition, uttendance awards were presented to
W2GPQ. WA2HUF, WR2HAV, WB2QIO, W2AML, W2.
BLH, K2UPA, WB2JJW and WA2JZX. WB2PTS has been
doing some QRP_ work with a homebrew 10 watter, ns
well as some DX on 10-meter s.sb. W2BCB gt 5
ereweut and lost all his standing waves! Since he got his
telephone gadget, lovable Ole W2DBQ hasn’t stopped
reluving that oversens type traffic. Tulcet-toned WB2-
EUH of Ye Ole Notre Dame was home for Christmag
wnd picked up a new Drake R4B from the jally ol
gentleman! WB2AWX is another who passed the Ad.
vanced Cllass exam. but he slso nadvises that Kings
10-Meter AREC needs more guys, K2DDE 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, 1313 at
Tarrytown. New officers of the Tu-Boro RC are WBa2-
IPQ. pres.: W2YSM, vice-pres.; W2LXC, secy.; WA2.
HOX, treas. The Amateur V.H.F, Institute of N.Y,
ehanged its call from W2WCR to W2KU. Looks like WB2-
UZU is beating OM W2TUK to DXCC! WR2DIN reports
the JFK High School ARC of Bellmore has its station,
WB2BCF, up to 54 conntries already, Officers of fhe
JFK HSARC ave WB2GND, pres.; WN2DBA, vice-pres, ;
WB2ZMM., secy.: K2PGR, advisor, A new Noviee 6\';»;'
Valley Stream way is WN2DVS, Traffie: (Dec.) WAUW A
5222, WA2GPT 672, K2UBG 374, WB2UQP 219, W2GK7Z
200, WB2DZZ 189, WB2QIL 150, WR2HYK 97, K24AS
86, WB2RQF 84, W2EW &1, WB2AEK 61, WB2PJH 60,




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 lower 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. ............... 10,000 MAX. VOLTS
DC SCREEN VOLTAGE............... 2,000 MAX. VOLTS
DC PLATE CURRENT. ............00vnns 5.0 MAX. AMPS
PLATE DISSIPATION. .....coiuaenns 15,000 MAX. WATTS
SCREEN DISSIPATION. ......c0vvununns 450 MAX, WATTS
GRID DISSIPATION .........covuiennnn 200 MAX. WATTS

EIMAC

Division of Varian
San Carlos, California 94070

105



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 jt is a
common form of self-oscillation; most of us
have experienced its effect 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
electrons which are called secondary elec-
trons. Most of them return to the screen grid
because of the relatively low screen-to-plate
potential. If 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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One reason
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 line so it doesn’t pass through the
tube’s negative resistance region. In this way,
the oscillation would never have a chance to
get started. I 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 vou 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



WB2ZDVE 55, WALJS 26, WA2RUI 25, WB2MZE 21,
W2PF 18, WR2JJW 16, W2EC 14, WB2PTS 10, W2BCB 9,
WB2TWH 8 W2DBQ 7, WB2ZNZ 5 WB2CHM 4,
‘iv;%z?rF‘é'(iTsﬁ 1. (Nov.) WB2BDJ 315, WA2GPT 243, WB2-
Y4 .

NORTHERN NEW JERSEY—SCM, Louis J, Amo-
r-]»:%. '\%’2212?%’— Asst, SCM : Edward F. Erickson, W2CVW,
REC: K2ZFL.

ARPSC Section Net Schedules

NJN 3695 ke.  Daily 7:00 pat. W2BVE RM
NJ Phone 3030 ke. Kx.Sun,  6:00 i W2PEV PAM
NJ Phone 3930 ke, Sum. 9:00 A, W2ZI PAM

NJ PON 3930 ke,  Sun. 6:00 pas, WA2TEK PAM
NNJ AREC 50,300 ke. M thrul'  8:00 e, WA2KZF PAM
BCTN 116,700 ke.  Daily 2:00 pan. WH2IYQ PAM

PVETN 145,710 ke.  Daily 7:30 pu. K2KDQ Mar.
All times shown local in effect. New club officers of the
Fast Coast V.H.F. Society are K20JD, pres.; K2MHP,
vice-pres.; W2DLT, secy.; WB2LIJ, treas.: WB2FBJ,
sgt. at arms, New officers of the Land Rovers ARC atre
W2BVE, pres.; WA2GTO, vice-pres.; K2ZOQ, secy.;
WA2FGZ, treas, The Central N.J, V.H.F. Society’s club
atficers are WB2DDJ, moderator; WA2ZZF, vice-modera-
tor; WB2MMM, secy.; WA2WIL, treas.: WA200D, set.
at arms. The Knight Raiders V.HLF. club_will contmue
oide classes through the spring. Contact K2KDQ. K2-
BMI passed the Extra and K2EIF the Advanced Class
exams, WN2BVN is on with n DX-35 and has the
NC-183D receiver. The W2BSC group added a Ranger
2 and the 6 & 2 for v.h.i. work. WN2ZOWYV is on 40
meters. W2CVW has a new 220-Me, converter, WB2UFV
olnims he doesn't need the high power and is sell.ing
his §B-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-meter beam. WB2VLC
added a Cheyenne transmitter to his shack. W2LWP
worked 96 stutions in a recent Telephone Pioneer QSO
Party. WN2CWP worked his first DX on 15, K2GPK
received QSL No. 100 for DXCC. WN2DOU is a new
llam in Glen Rock and is_in the 2-meter traffic nets.
WN2DPV is a new ham in Upper Saddle River and
\WN2DPX is o new ham in Paramus. 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 1. of Dayton. WN2DRJ is
.« mew ham in Bergenfield, He has a DX-60B and an
HQ-120X and ix _using the W2LQP antenna system.
inough suid. W2LQP visitel ARRL Ha. during the
Cthristmas vacation. 1987 gave NNJ two new nets on 2
meters und a new 6-meter net, How shout an RTTY
traffic net and a Novice traffic training net for 1068,
Anyone interested in these RM jobs? WA2IGQ made
BPL six times and WB2RKK three during 1987, Traffic:
(Dec.y WB2REK 764, WA2IGQ 721, WA2TBS 615, K2-
KDQ 503, WB2VLC 266. WB2SEZ_ 255, WB2NZU 193,
WA2ACT 186, WB2DDQ 130, WB2BXXK 125, WB2ZGP 115,
WB2NSV 106, W2PEV 74, WB2ZSH 73, W2COVW 62,
ASM 39, WA2NJB 38, WB2WUC 38, WB2SJH 385 WA2-
COT 33, W2BVE 2. WB2PXO 28, WA2KZF 26, WB2WFO
26, WB2CGI 25, W2BSC 23, WA2TAF 23, K2DEL 22,
WRIREE 21, WAZWGR 18, WB2BCS 18, K2EFN 15,
WAGLI 15, WB2JWB 12, K2J8J 10, WB2UFV 10, K2-
AIFX 9, W2TFM 8, K2EQP 7, WB2ZCI 5, WB2RUMM 2,
WN2DRJ 1, W2IDT 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 js near for
nominating your SCM for the next two vears, Because
of the pressures of business and other commitments 1
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 Iu, 180-Meter Net for the
forthcoming vear are WOGSQ, pres.; KOQWO, vice-
pres.; KPTDO, secy.-treas. KOZCA, act. mgr. KOGAZ
returned Dee. 21 from HCO7-Land where he had been
visiting. HC7TRT, 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
Juring the holidays. WOPFP was active during Dee,
working stations via Es and scatter. Silent Key: WNQ-
RGN, Dule Jacobsen.

Ta. 75  Meter Net 28 Sessions QNI {382 QTC 137
[4. 160 Meter Net 51 Sesgions QNI 875  QTC i5

Traffie: WOLCX 1528, WOLGG 258, WOC7 213, WAD-
DYV 27, KOEVC 24, WOIPT 24, KOTDO 20, WOOYP
16, KOBRE 15, WAOJUT 15, WONGS 14, WAOGOTE 13,
WAQATW 8, WA@DUB 6, WAGDAG 5, WAOBSF 4,
WAGMIT 1.

March 1968

~ KANSAS—SCM, Robert M, Summers, KOBXF—
SEC: KPEMB. PAM : KOJMF. RM : WAQMLE, V.H.F.
PAMs: WAPCCW, WOHAJ, WAOLSH. The QKN Kun-
sus Novice Net is open to all class amateur radio opera-
taors., Novices especially. Report iuto 3735 at 1600 CST.
WAQJFV, net mgr., will be looking for vou. WOKKS
is sporting a new TR-4 and an cuthoard v.f.o. WAGJOG
is the proud papa of a twoer, Coffeyville and NCK Nets
report 36 sessions, 182 QNT, 35 QTC. Zone 11, under
the able leadership of KOJDD 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.: KOJIR, secy.-treas.; WOKQM,
hoard member, The Juyhawk Amateur Radio Society,
Ine.,, K.C., elected WOWNX, pres,; WAQHZS, vice-
pres.; WAPHSK, secy.; WAQPKG, treas.; KOBXF,
KOCZT, WAQOQD, WADPPN, WAQOST and WAO-
PUL, board membhers, WAGDZI still is off the air be-
rause of college activity, AREC Zones 7, 10, 11, 13 and
15 report QNI 211, QTC 22 on the low hand nets,
Stations in AREC zones with 75% participation in net
activity are: Zone T—KOFIG, WOFII, WADCVR, WAQ-
NDZ. Zons 15—WOINH, WOKHQ, K@DIP, MXU, RXT,
UVH, WAQCAM, DAV, DZA, PMC, NGS. Zope 10—
WOVFP, VZB, PSN. WAYBRE, KPG. Top 25% stations
of the Kansas FC Net are KOEMB, WAQLLC, KONL,
KGJDD, ZPFIG, WAPKHW and WAOCCW, Zone 13
~KBAOQ, LPE, WAQKEC, WOFDJ, ¥MP, WOPLN,
WOWXY, WAQCCW, KOALIQ and his XYL celebrated
their 59th wedding anniversary Nov, 23, Stations working
the Queen Mary were WOBUL, WOFDO, WAOHWJ,
WAQFQL, KGWUI, KADVN. KPON, QNI 698, QTC
290; KSBN, QNI 612, QTC 149, 2f sessions: KPN, QNI
257, QTC 47, 16 sessions; KWN, QNI 720, QTC 47; Kan-
sus WC Net, QNI 77, QTC 18: QK8 Ist, QNI 268,
QTC 163; Ind, QNT 212, QTC 97; Kans. PI Net, QNI
118, QT'C 17; HBN, QNI 750, QTC 230, Traffic: WOINH
331, WAOMLE 522, WAQLIC 177, WOLXA 153, KOLPE
199: KOQJMF 108, KOHGI 97, KOBXF 93, WAQCCW
82, WAQKPE 75, KOMRI 65, WOZIY 65, WOAVX 58,
KOYRQ 58, WOCWJ 55, WWOFII 4, K@JDD 38,
WOPSN 38, WAQJOG 37, KOEMB 34, KOUVH 31,
WADJIQV 30, WOCGZ 24, WAQPKDJ 22, WOVZG 14,
KOJID 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—SCM, Alfred E. Schwaneke, WOTPK~—
REC: WOBUL. WAORMW is a new OPS. WAOLOG re-
newed as OPS and WOOUD ax ORS, New officers of the
Lrees Summit RC (WOGWX) are KORWL, pres.; WO-
SJE, vice-pres.; WNORMA, secy.: WAPHGU, ireas.;
KOGAHC, act. mer, WNOSBP is pres, of the Lees Summit
High School ARC. New pres. of the HARC (K.C.) is
WAQAPG, The new call of the Ruskin H.8. ARC (K.C.)
i WAGTRKYV, WAGSDO is the new cull of the ARC of
Central Mo, (Sedalia), WAGRFD und WAOSHC ate
new CGeen, (1. in K.C. New officers of the 8t. T.ouis ARC,
Inc. (KOLIR), ure WAGEFB. pres.: WADCNS, vice-
pres.; WAOKME, secy.; KOHUO, treas. WAOPFU has
4 new Heathkit keyer. WAQOHTN is a new rvegular on
MON. K@JPJ wasx uctive in the Nov. FMT. WAQITU
reports G-meter f.m. skip opened to the East Cloast during
Dee. WOEEE, KOENH, WAOKNW, WAOLOG, WAQ-
QLA, KORWL, KPRPH and WOZLN qualified for See-
tion Net certifieates for the Teennge Traflic Net (MTTN),
WOSJE and the Lees Summit ARC need help from
clubs and individuals on the radio observance of
Missouri’s  150th  unuiversary., Your offer of help enn
he passed through the MoSSB Net. Net reports for Dee.:

Net Freq. Time  Days Sess. QNI QTC  Mgr.
MEN 3885 23302 M-W-F 13 171 26 W@BUL
MON 3585 0100Z Daily 30 222 215 WeTDR
MNN 7063 19002 M-Sat. 25 94 75 WAOUD
MoSSB 3963 2400Z M-Sat. 23 A68 169 WARTO
MoPON 3810 21002 M-F 18 225 143 WeHVJ
QMO 7075 2200Z Sun. 5 19 19 WAPFKD
PHD 504 0130Z TueGMTV3 57 1y WAGKUH

Trafic: KOONK 5724, KPYBD 522, KOAEM 314,
WOOUD 143, KGYGR 132, WAGCXG 106, KOJPJ 67,
KOJPS 67, KURPH 66, WAQJIH 64, WOHTN 52, KO-
REV 51, KOVVH 50, WORTO 49, WOHVJ 39, WOZLN
30, WAOKUH 29, WOBUL 28, WAQOPZI 23, KOORRB 18,
WAQQZO 16, WAGPFT 13, WAORMW 13, KOGOB 12,
WORBVL 11, WAQHQR 10, WAOQLN 8§, WNOSBP 8,
WAQLOG 2.
(Continued on page 108)

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

107



ABSOLUTELY

NEW

TRI-EX

W-351

FREE STANDING
TOWER.

SUPPORTS ¢ SQ. FT.
OF ANTENNA.

Shown with internal Ham M
rotator and 2" mast.

INCLUDES
* FREE: RIGID BASE
MOUNT

* PRE-DRILLED TOP
PLATE — For TB-2
thrust bearing.

° HIGH STRENGTH STEEL
TUBING LEGS. Solid
rod, "W’ bracing.

°* EASY MAINTENANCE —
No guys or house
brackets needed.

e RISES TO 51 FT, =
Nests down to
21 fr.

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, Tony Clashon, KOOAL
—EC: KOOAL. Monthly net reports for Dee.: Nebr.
Emergency Phone Net, WAQOGHZ, QNI 1392, QTC 117,
Nebr, Morning Phone Net, WAGJUF. QNI 1208, QTC
87. West Nehr. Phone Net, WONIK, QNT 677, QTC 64.
Nebr. (", W. Net (NEB), KOAKK, Ist sessinn QNT 111,
QTC 95; 2nd session QNT 123, OTC 90, AREC (..
Net, WAOQEIT, (NI 10. AREC Phone Net. WOIRZ,
ONT 228, Dend End Net, WAOMCX, NI 260, QTC 84,
Nebr, Rtorm Net, WAQLOY, 23307 session, QNI 1199,
Q1C 136; 00307 session QNI 1409, QTC 105. 160-Meter
Fhone Net, WAGCBJ, QNI 521, QTC 2. PAMs: WAQJUT,
Morning Net, WAQLOY, Storm Net, WAGOHO, asst..
Noon Net WAQGHZ. The Pine Ridge ARC's most val-
uable member trophy went to KOTPK. WA(@BBS was
elected pres, ECs are reminded to mail in SET reports,
Traffie: KOAKEK 354, WAQGHZ 347. WOLOD 215,
KEOJTW 126, WAOQMZ 69, WAQIBB 63, WOGEQ 59,
WAOOCW 53, WAQIBL 48, WAOQPFJ 43, KOUWK 41,
WOBFV 28, KOJFN 28 WAOBOK 2, WOHTA 26,
WAQIXT 25 KOKIP 24, WAQGVT 17, KODGW 15,
KOYDS 15, KOODF 14, KOFRU 12, WAOKHE 12,
WAOPIF 11, WAGDXY 10, WAOIXD 8, WOWHY g,
WOVEA 7, KOHNT 6, WOLJO 6, WAOMIW 6, WONIK
8. WAOTKG 5, KOECH 4, WAPEEI 4, WOHOP 4, WAQD-
JUF 4, KOOAL 2, WOPHA 2.

NEW ENGLAND DIVISION

CONNECTICUT-—3CM. John J. MeNassor, WIGVT—
SEC: WIPRT. RM: WIZFM. PAM: W1YBH. Net ve-
ports for Deec.:

Ne Freq. Days Pime Sexst. ONT O7TC

CN 3640 Daily 1845 31 488 542

CPN 3880 Daily 1800 41 504 268
Sun. 1000

High QNI: CN—WIZFM, WATHSN, WIMPW and WAl-
I CPN—WIGVT 27, WIYRBH 26, WILUH 25. WAl-
EEJ 23, WAIFVH 22, K1BOP 21, WAIFZE, WIMPW 19,
KIEIC 17, WAIBDA 16. 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.ar.) reports 31 sess., 248 QNT and 110 QTC for Dee.
E & Tratfic Net, 00307 on 3930 ke., requests more
check-in stations. The Nutmeg V.H.F. Traffic Nets meet
nightly at 9 . on 50.6 and 1454 Me. Clubs and in-
dividuals are reminded that our Director, W1QV, appre-
ciates reports on vour activity and progress. Please keep
him informed. The Clonn. Council offers s newsletter tn
all club presidents. Cuntact WIWHQ. The Tuleott
Mountain U.H.F. Society, WAIIOX, is active on 2 and
6 meters. A club newsletter second to none is published
by WIADW for the Candlewood ARC. Best of luck to
KIBX(, who has been sneceeded by KIYER as the Navy
MARS eoordinator for Clann, Our continued support goes
to KIYEE. My inaccurate tvping in the Jan. report
transposed the call letters of WIVW, who holds the
record of 36 years as Class I Offieial Ohserver and is
still active at it! Congratulations tn: 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. QRO
Party rating. We urge all stations to include 9%- and
6-meter equipment. ‘Make use of these wide open spaces
for experimenting and operating, There's lofs of room and
its lots of fun! Traffie: (Dec.) WIEFW 719, WAIHSN
314, WAIFVH 307, WIYU 272, WIEEN 162, WAIHEW
149, KIQPN 143, KIRQO 139, KIKIR 127, WaAlICYV
126, WIKAM 126, WAIFGN 120, WIAW 113, WIWCG
111, WAIFNT 107. KISXF 80, WIGVT 78, WAIGGN 69,
WIMPW 85 KITKS 56, WAIGIX 50. KIEIC 47, WAi-
IUL 42, WIYBH 36. WAIGFW 35, WIQV 32. KISRF
28, WAIFJU 26, KILMS 19, WIBDI 17, WICHR 16,
KIBOP 13. WICTH |1, KIPJQ 11, WAIGFR o WIS\
8, KIYGS 8, WIBNB 7, KICEC 3. WAIIEG 3, WIZL
3, WAIGOT 2. WN1IQJ 2, WN1IVG 2, WICTI 1. (Nov.)
WICTT 18, K1TKS 18,

EASTERN MASSACHUSETTS—SCM, Frank L.
Baker, Jr., WIALP— W1A0G, our SEC, received reports
from these ECs: Kls HHN, PNB, MPD, ERO, DZG.
WAIDXT. Wis BGW, DAL, ZLX and W2AZO!1 took
part in the Nov. FMT. WIIAU iz the new EQ for
Whitman; he is also Alt, RO, KIUMP is RO. KIORE is
C.D. Director, KIWYS will be on 6-mefer s.s.b. in
Moentana, The EM2MN had 22 sessions, 83 QONI, 153
traffie. Ex-WIVJC is now a K7 in Nevada. WEYWQ, 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, WIDV A, ex-K1OBT,-WA4KSO,
now in Chelmsford, has an NCX-5. WAIEYY, KI1PNR,
WAIHXTF and W1OJM made the BPL. WIHWC moved
to Braintree. WAIDGH s Contest Manager of WIAF,
Harvard Wireless 8oe. WNIHPA is on 80 e.w. WAIGBT
has a new FH.A-350 receiver, WOMIJ/1 ig on 10/15/20.
WAIHWA, ex-WAIDOD, WAIDZJ and WAIIOB 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.

Kit DX-60B, 24 Ibs. (less crystals)..
$8mo..v....

GH-12, PTT mike, 2 Ibs..

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 8-9 MHz ranges;
28-to-1 dial drive; *spot” switch for off-the-air tuning;
powered by transmitter.

Kit HG-10B, 12 lbs...no money dn., $6 mo.......... .$37.95

o et et et e et e e et et e e HEATHRIT R
- s . - HEATH COMPANY, Dept. 9-3
iirermnr wes - FREE 1968 1 genton Harbor, Michigan 49022 |
-CATALOG § £) Enclosed is §. plus shipping. |
¥ . - Please send model (s)

?gg‘ﬁ?ﬁg?;ﬁ%ﬁ%&‘fg‘ | [ Please send FREE Heathkit Catalog. =
** Folor TV, amatenr radic, l {3 Please send Credit Application. I

- “shortwave, test, CB.'ma- Rame, _
Zvine, éducational, home. | (Please Print) |
‘ by Save up to 50% by doing the easy | Address. i

“assembly yourself, Mail coupon or write Heath City. State. Zin

i-Lompany, Bfm““ Harbor, Michigan 48022, - - L Prices & specifications subject to change without notice. AM-193 —}
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a /cra/i‘ers

tranSmitter \be‘gi—ns‘ *m' peak

the universal language

of better communications

among men.

ADEN
Rahimtulla, Ebrahim M., & Son, Inc.
Aden

ARABIAN GULF
Green Salon—Bahrain

ARGENTINA
Telsa S.A.C.1.F.I.—Buenos Aires

ARUBA
Casa Electronica
Dutch West Indies

AUSTRALIA

Encel Electronics—Richmond,
Victoria

WFS Electronic Supplies Co.
Rydalmere, N.S.W.

AUSTRIA

Pi-Mo Technical Industrial Products
& Electronics Distributor, Inc.
Vienna

BAHAMAS
Besco Ltd.—Nassau

Forsythe's Radio Serivce—Nassau
John 8. George Co.—Nassau

BELGIUM
Belram S.A.—Brussels

inelco S.A.—Brussels

BERMUDA
Pearman, Watlington & Co.
Hamilton

BOLIVIA

Casa Bustamante—Santa Cruz

Corp. Electro Boliviana 8.A.—La Paz
International Machinery Co., S.A.
La Paz

BRAZIL
Comercial L. Carvalho Ltda,
Sao Paulo

BURMA
Singh, G. B.—Chandigarh

CAMEROONS
Paterson, Zochonis & Co., Ltd.
Paris, France

CEYLON
Queens Radio & Television Corpa
Colombo

CHILE X
Raytronics S.C,—8antiago

amateur radlo
equipment

FM industrial
communications

key t¢

COLOMBIA
Erdle & Cia Ltda.—Bogota

COSTA RICA

GUADELOUPE
Ets Andre Haan—Point-A-Pitre

UAM
Ing. Hans Schulze Ltda.—San Jose TERCCO—-Television Etectronics &

THE CONGO
Bureau Technique Huguet
Brazzaville

Luso—Kasai—Leopoldville

DENMARK
Radio Magasinet—~Copenhagen

Tage Olsen A/S—Copenhagen

ECUADOR
B. Aviles Alfaro & Co.—Guayaquil

Ing, Al Horvath—Quito

EL SALVADGR
Televox S.A.—San Salvador

ENGLAND
ELECTRONIQUES—Harlow, Essex

FINLAND
Nores & Co. Oy-—Helsinki

Orbis Oy—Helsinki

FRANCE
Tele-Radio-Commercial—Paris

GERMANY
ing. Hannes Bauer—Bamberg

GIBRALTAR
Machinery Lid,

GREECE
Atha Electronics—Athens

citizens
two- way radio

Radio Components
Company—~Agana

GUATEMALA
Electronica Guatemalteca
Guatemala

HOLLAND

Compagnie Generale D'Electricite
The Haag

INELCO—Hpoitand N.V.—Amsterdan
Sarnecki Brother international Lid
Rotterdam/Pernis

HONDURAS
Accesorios Electronicos
Tegucigalpa

HONG KONG
Oriental Engineering Co.—Hong Ko

ICELAND

Sjalfvirkni, Sveinn Gudmundsson
Reykjavik

INDIA

Singh, G.B.—Chandigarh
INDONESIA

Paymand Trading Company, Ltd.
Djakarta-Kota

IRAN
Niala Co., Ltd.—Teheran

1RAG
Abdulkader M. Adamji Co.~—Baghd

military
communications




IRELAND

I.T.G.
International Trading Group Ltd.
Dublin

ISRAEL
Supply & Development Co., Lid.
Tel-Aviv

1T,
Doleatto, Bernardo—Torino

JAMAICA
Finzi & Gadpaille—Kingston

JIAPAN
Blackwell Efectronics Ind. Co. Ltd.

Kyoto
JORDAN

Near East Engineering Co.—Amman

KENYA
Safari Air Services Limited
Nairobi

KUWAIT

Mohamed Saleh & Reza—Kuwait

LEBANON
Boulos Freres—Beirut

LIBERIA
F. & F, Electronics Service
Monrovia

LIBYA
Libyan Electronics Company
Benghazi

ALTA
Paramount Trading Company-—Siiema

MEXICO
Jose Y. Canedo—Monterrey

NEW CALEDONIA
Menard Freres—Noumea

NEW ZEALAND
John Gitbert & Co., Ltd.—Auckiand

NICARAGUA
QOctavio Rocha & Cia., Lida.
Managua

NIGERIA
Mandilas & Karaberis Ltd.~Lagos

NORWAY
Norsk Radio Surplus—0Oslo

PAKISTAN
Modern Trading Co.—Karachi

PANAMA
Efectronico Balthoa, S.A.
Panama City

Halman, S.A.—Panama

PERU
Etecsa S.A.—Lima

Comercial Pacifico, S.A.—Lima

PHILIPPINES
Radiowealth, Incorporated-—Manila

PORTUGAL
Ondex-Representacoes Electronicas
Lisbon

PUERTO RICO
G.A.P. Dist. Corp.—S8an 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

UDAN
Cine & Photo Supply Co.—Khartoum

SURINAM

Handelmaalschappij 1. 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-Spaint

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
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5 BAND—520 WA

SSB-AM-

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 might
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
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
?LQQ'S |reach a peak input of over 570 Watts before flat-
opping!

Further refinement of the famous Swan VFO resuits in
even greater mechanical and thermal stability and more
precise dial calibration. Custom made planetary drives, ma-
:hiqed 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

piee

SEE IT AT YOUR P o
SWAN DEALER Ay iy

IT TRANSCEIVER

HOME STATION-MOBILE-PORTABLE

achieved substantial improvement in image and spurious
rejection. 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 fook over the 500C, we are sure that you will
be glad we couldn't ‘let well enough alone.’ $520

SWAN 350C Our improved standard model, now in produc-
tion, and still only ......... 420

ACCESSORIES
MATCHING AC POWER SUPPLY
Model 117XC ..ovvvvuvnnnns

12 VOLT DG POWER SUPPLY
Model 14-117

R L L LR

PP PR ]

D 1 &
MODEL 410 FULL COVERAGE EXTERNAL VFO. .$95
MODEL 22 DUAL VFO ADAPTOR...... . 741
MODBEL 405X CRYSTAL CONTROLLED MARS OSCILLATOR $45
MODEL VX-2 VOX and BREAK-IN CW UNIT............$35

/

ELECTRONICS

; 1 i Oceanside, California
A SUBSIDIARY OF CUUBIC 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.

210 230 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 batteries)

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 fough.
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

(BNG Connectors) ... $32.50
MODEL 371-3
(N Connectors) .... $38.95

114



...from | ﬂ/
BAND

order from the
exclusive Waters
Distributor

nearest your QTH

The complete Waters line is always in stock
at all of these exclusive Waters distributors.

ADDER™

Add 10, 15 ¢

20 meters to your
mobile antennal

AMATEUR ELECTRONIC SUPPLY
Milwaukee, Wisconsin 53216

il o AMRAD SUPPLY, Inc.
T ' San Francisco, California 94121
Oakland, California 94607

ARROW ELECTRONICS, Inc.
Farmingdale, Long Isiand, 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 RADIC CORPORATION
Jamaica, Long [sland, N.Y. 11435
New York, N.Y. 10007

Farmingdale, Long Isfand, N.Y, 11735

HENRY RADIO, Inc.
Butler, Missouri 64730
Anahiem, California 92801

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!l 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.

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 MANUFAGTURING, Inc., Wayland, Mass. 01778 Dept. 0-3
Send ............ Model .......... @.......... each ........ Lo .
Send ............ Model .......... @ .......... each ............ $ ..
Total Order (Mass. Deliveries Include Tax) Check/Money Order Enclosed ........ ...
NAME ................... e e CALL ... ... ...,
B DRESS ... i s
CITY STATE .............. P ....... e




Handbook
Companion . . .

. STUDY
ASSIGNMENTS
« EXPERIMENTS.

» EXAMINATION
QUESTIONS

*

sy
SEORGE
GRAMMER

*
Based an

THE
RADIO AMATEUR'S
HANDS0OK

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.
For radio theory classes it is one of
the most practical books available.

e tif—

A concise, cleatly written text for

use with the Radio Amateur's

Complete with study assign-

ments, experiments and exam-

ination questions based on the
. Radio Amateur’s Handbook.

“You get more fun out of a radio if you
know how and why it works.”

$7.00 postpaip

U.S.A.

I $1.25 Elsewhere

The American Radio Relay League

Newington, Connecticut 06111
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General Class, KIVGM has gone back to N.U. KI1CCT
is Advanced Class. W1ALB has an &B-101. W2AZO/1
has an antenna 250 ft. long. The South Shore Cluh had
a Christmas party. WAIBFD is on 10/15. The KMNN had
11 sessions, 72 QNI, 42 traflic, WIFJI has a trap doublet
for 10/80. WAILAIN has u tower and heam for OX,
WAIACD worked Ariz. on 8. KIFJM heard some good
DX on 8. KIWKG and his XYL, WAIGRY. moved to
Lowell, His father and mother are KIWGR and WAIAGR,
WATAWY is on wmany bands, WINJL is o first-vear stu-
dent at B.C. Law School. Appointments endorsed :
KIWVW, WIUIF, WIIVZ WIPSG as ECs: KIOJIQ as
OVS; Wis NJL and PEX as ORSs: WAIEYY and
WINJL as OPSs, KICCW is going 10 make n map aof
the New Eng. Div. area showing the Inecation of the
most active 73-meter phone stations. Temporary officers
of the New Eng, Chapter nt the QOTC are WIDFS,
chairman: WIHIL, seey.; WIAOG, freas, WIRJ will he
contach man with the National QOTC, a net on 3980
ke. at & par, Wed, The Massasoit ARC had an MARA
night with the XYLz and YLs. WIKGU is editor of the
builetin, WIBHD has been endorsed as OVA, OBS and
EC for Fverett; KICLM as OPS; WIHPY as EC for
the New Eng. Emergency Phone Net. \WI10TK is hnsy
working around his new (QTH. WI10JQ is working on #
kw. for 2, WIBVP is nn a Coast Guard cutter telephone
relaying with WIFQA, KIVJI and KI1ZJW. The Capeway
RC met ut KIMAK’s, New officers are KIMAXK. group
manager; KIHGT, usst.; KILOE, rec. secy.: WI1ZST.
treas.: KIHGT, corr. seey. The Quannapowitt BA held
a meeting and showed 2 movie on the Alaskan earth-
wiake by WIHEKG. WAIDOK spoke at the meeting.
WZBUW is ex-WITZR. The Yunkee RC held a meeting
and KICMS chowed movies on tower erection. WLIPT
had a nice write-up in a Boston paper about his work in
Navy MARS, The 6-Meter Cross Rand Net had 21 ses-
sions, 167 QNIs, 26 traffie. WITFI has n new Heathkit
retlected power meter, WAIDJC says his radio oiub is
entering the Science Fair in March, WAIETC is building
RTTY gear, KOAQP/1 has » 230-Mo, vonverter using
FETs. Traffic: (Dec.) WAIEYY 784, KIPNB 685, Wi-
OTJM 664, WIEMG 312, KI1CLM 271, WAITIXF 240,
WIFJI 230, WIDOM 189, WIDAL 104, W10AG 100,
WAIDPX 100, WAIFRT 72, WALAJN 64, WIIDP 45,
WAICLR 38. WAIDEC 35, KILCQ 35, WAIGCH 33,
WIDKD 31, WAIDED 20, WIPEX 26, KIOKE 20, W1CT
9, WAIIOB 9, KIYUB 8 WIAAR 3, WAIDIC 3. WIIFI
3. (Nov.) WIIAU 26, WIMX 25, WIPEX 17, KIYUB 4,

MAINE—SCM, Herbert A, Davis, KIDYG—SEC:
KIDYG. RM: WIBIG, PAM: WAIFLG, Traffic nefs:
Sea Gull Net, Mon. through Sat. on 3940 ke. at 1700;
Pine Tree Net, dailv on 3508 ke. at 1900, cw, WIIDA
is active with the Clumberiand County RACES Net, He
works 6 through 80 meters with the NCNX.5 nnd Swan
250; also he will he with Air Force MARS soon. The
PAWA still holds meetings Thue. nights af 7:30. KIRQE
and KI1OYB weni to Boston in Nov. snd passed the
Advanced (“lass exam, KI1RSA has moved to his new
home in Westhrook, Just for the reecord the small but
dedicated crew of the PTN down on e.w. had 306 sesgions
with no misses, salso reported into IRN 541 sessinns out
of 850. WIBJG had a good traffic count of 469, Very
good show. WIUDD reported the Bamyard Net iq active
with a good group. Traffic: (Dee ) WIRJQ 469, KIWQT
193, WIGU 133, WINND 114, WIVA 109, KISOW 53,
KITMJ 4, WIIDA 3. (Nov.) WIBJG 159,

NEW HAMPSHIRE—R(')\, Rohert (3, Mitchell, W1-
SWX/KIDSA-SEC: KIQES. PAM: K1APQ. RM: Open,
FEndorsements: KIAPQ as PAM: KIRSC 4 BC (Rock-
ingham County): KIWKP/KIQLY, as OVS: W1JB as O0;
WLTB and WIALY as OPSs: WIEVN, WIMHX, WIALT
and KIBGI as ORSs, K1APQ reports 807 check-ins and
108 traffic for GSPN, Welrome ta new hams: WAITWY
and WINJG’s son, WAIIVR, KIDWXK reports 133 check.
ins and 16 traffic for MVAREC. WIARF and YL
K1GUT report a new addition to the family., K1uza
reports 104 traffic and 94 checkpins for VINHN, K1MOZ
packed up and left for California and works for the
Link Clompany. WIBXM was active in the recent V.H.T.
Contest and worked 12 sections on 2 meters,  Traffic:
WAIEUY 103. WAIHXH 80, KIPQV 67, WIMHX 66, K1-
QRS 5 WISWX 4.

RHODE ISLAND—SCM, . John E, Johnson, K1AAV—
SEC': KILII. PAM: WITXL, RM: WIRTY. V.H.F.
PAM : KITPK. Endorsements: WAIEET as OBS. K1PAM
as 00 and OVS, A Section Net certificute was issued tn
K8SYG/1, 'The Fidelity ARC, KINQG, set up a station
ut the Midland Shopping Mall and handled over 884 megs-
sages during a recent exhibit. The ciub had excellent
publicity on TV und in the local newspapers, WIYUT i=
back on the air after a long period of no activity he-
cause of vepairing 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 i0-through 80-meter



1968
EDITION

EXTENSIVELY
REVISED
!

7HE STANDARD reference work
and text for everyone—radio
amateurs, students, experimenf-
ers, engineers, lab men, techni-
cians,

T;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.a.; propagation; antennas; construc-
tion; theory; charts; diagrams; transistors; vacuum tubes;
station assembly and operation. [t is the up-to-date and com-
plete Handbook.

$4.00 U.S.A. and Possessions, $4.50 jheA
e, 5550, e, St merican Rapio

hound Edition, $6.50 U.S.A. Posses-

sions and Canada, $7.00 Elsewhere. RELAY LEAGUE, ENC.

NEWINGTON, CONN., U.S.A. 06111
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Reads bom forward
and reflected power
" n 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

W 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
hy 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 (714 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 (Uperation
Mento Park, California « 94025

& 8B B 8§ B
Sierra, 3885 Bohannon Dr., Menlo Park, Calif. 94025

1 Please rush complete data on Model 164B In-Line
Power Monitor and piug-in elements (including prices
and ordering information).

[} Please send FREE 1968 ‘'Power Generation and’
Measurement Equipment’’ catalog.

ﬂ

Name.

Company.

Addre:

City. State Zip.
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vertical soon. The Newport County RC elected WAICSO,
pres.; WALFFL, vice-pres,; WNIHXJ, seey.; WAIBLC,
COLT, SECY.; Norman Anderson, treas, The WIAQ Club
of Rumford will hold its Annual Meeting and Pres,
WIFNH announces that the building will be discussed
ut that meeting, A successful building program fund
drive was announced and it is hoped that the huilding
will start this spring. Trafic: WALEEJ 1821, KINQG/1
M, WITXL 343, WIVKQ 199, WIBTV 111, KIVYC 59,
IKITPK 26,

VERMONT—RCM, E. Reginald Murray, KIMPN—

Net Freq.  Time  Days ONI QTC Mar.

Cir, Mt. 3855 20z M-S 848 84 WIivMC

Vt.Fone 3855  [400Z  Sun, 222 —  WIUCL

VINH 3685 2330Z M-F 104 94 K1UZG

VTCD 3990% 15002  Sun. 38 10 WI1AD

VTSB 3909 20304 M-S 544 115 WI1CBW
1330Z  SBun.

The Vt. Trading Post Net is active again on 3855 after
the Vi. Fone Net. We welcome new Novices WNIIVZ
(Bellows Falls) and WNIIWK (Bridgeport), Congrats to
new Generals WAIIUC (Burlington) and WAIIXS (Han-
cock). Hope you had a chance to be in the Vi. QRO
Party. Don’t forget fo send your logs to IKIMPN,. The
W-Vt certificates has bheen redesmigned. WIFPS, Ray
Flood, is custodian and his address is 2 Marlboro Ave.,
Brattieboro, Vi, Traflic reports: (Dec.) K1BQB 443, W1-
FRT 31, KIMPN 20, WAIGUV 4, WAIGKS 5, WIKJG
2. (Nov.) KIUZG 27, WAIGUV 4,

WESTERN MASSACHUSETTS—SCM, Norman P,
Forest, WISTR—RM WIDWA reports 28 sessions and
122 pieces of tratfic_handled. Total for the vear is 1248
with a 4.7 average. The sverage QNI is 6 stations. PAM
KIDGQ reports 30 sessions, 230 check-ing with a QNT
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.Mm. The Connee-
tieut Valley V.HLF. Net has an increasing number of
stations calling in Mon. evening (145350 Me,) at 9 p.a,
Stations up und down the valley are invited to call in
and pass iraffiec. The HCRAI, which recently took over
the New FEngland QSL Bureau, is making use of these
nets to notify members who have unclaimed cards at the
bureau. K1IDGQ recently sent out 68 messages to nofity
hams of cards in the file. Reports on the 1967 Phone
NS were received from WI1EOB, 18,800, and KIKNQ, 97.-
1. New appointments: WAIGAR, WAIEYY, KIDGQ as
QPSs. Endorsements: WINLE, ‘VIDW\ WIAMT as ECx.
WIDWA as RM. WIALL and WIUUB are conducting
classes for would-be hams in Houthwick. Truffic: KIAEC
129, KIDGQ 120, WIDVW 108, WIEOB 73, WAIEYF
56, KIWZY 47, WIDWA 32, WAIGAB 27, WIZPB 2,
}V}\}TII&H—\ 12, WIDING 11, WALABW 8, W1BVR 4, WAIL-
Wiy N

NORTHWESTERN DIVISION

ALASKA—Acting SCM, Albert ¥, Weber, KLTAEQ—
SEC: KL7GEF. OBS: KL7CAH. During December the
Haines undersea_cuble break kept the bovs in S.E. Alaska
mighty busy. KLYTFRZ, who is now Hxtra Class, informs
ny the communications outage lasted 8 days, § hours and
10 minutes by official count. We regret to report that
KLIDIG was killed in a helicopter crush aft Port Snet-
fﬁlnm. Via the Ground Wave we learn of the retirement
of WL7EIP. vice-pres. of the Juneau (flub. KL7DRZ
devoted most of the summer to handling RTTY traffic
from_Antarctiea, Newcomers to Juneau are KLTEW,
KL7GDF, KL7FJB and KL7GFO. KLTEKZ reports lots
of 2-meter activ ity in the =itka ares, Short Cirrut
reports the Alaska Lassies Net meets Tue. at 00002
on 3866, KLTDP hus » new VW squareback with a 75-
meter whip that looks for all the world like the tail
wagging the dog. Anyone wanting information on
“NOREC" should get in touch with KLTEWH. Note to
KLIFRV; Any antenna erected in Alaska when the tem-
perature is above minus 30 is doomed to failure. KL7-
EWH is looking for pictures of hams im 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. Traffic:
KLTCAH 254, KLTFRZ 34,

TDAHO~-SCM, Donald A. Crisp, WIZNN—SEC: K7-
THX, The FARM Net meets Tue. through Sat. at 0200
CGIMT 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- element 20-meter
beam. WYHKK is sporting a new mobile transceiver.
WTIUQ is studyving for the HExtra Class exam. New ap-
pointments: WATETO as ORS and OO. Endorsements:
WATEWV as OBS: KTVHLR 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. M Receiver number two has
the widest frequency range (from 5 Kc to 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 K¢, 5.0 Ke, 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. M Receiver
number five has a phase-locked frequency synthesizer to replace conventional
high frequency oscillator crystals for superior stability and over-all calibra-
tion. M Receiver number six offers frequency meter performance with 1 Ke
cial 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 IE & E Books

AMATEUR RADIO INCENTIVE

I.ICENSlNG STUDY GUIDE
y @ by Robert M. Brown,

K2ZSQ/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. 514 x 814",
Order EE-050, only........... RPN ..$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 practmal.ly every
phase of radio. Broadest coverage; all origi-
nal data, up-to-date, complete 816 pages.
Order EE-167 ,only.. ..512,95

SINGLE SIDEBAND: Theory & Pradice

by Harry D. Hooton, W6TYH. The
one-source guide to ssb.
Jovers the origin and
principles of ssb, deriva-
tion of ssb sngna]s, car-
rier suppression tech-
niques, sideband selec-
tion, carrier generators,
speech amplifiers and filters, ssb generators,
balanced mixers and converters, low-power
gsb transmitters, linear r-f amphﬁers ssb
communications receivers, transceivers, tests
and measurements. Includes chapters on how
to.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. pi

P.0. Box 68003, New Augusta, ind., pept, QSE-38 I
i Ship me the following books:

I {J No. EE-050 [1 No. EE-350 |
j [ No. EE-167 encl. |
} Name |'
% Address {
| cit State Zip |
A A |
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in the Lewiston area: W7THDT, W7YRX, WN7HPX,
WN7HPY. ISN report: 22 sessions, 96 check-ins, 19 trafhic
handled, FARM Net report: 22 sessions, 557 check- -ins,
96 traffic handled, Tratfic: WATBDD 198, K7OAB 56,
K70QZ 22, WATETO 21, WATEWYV 12, WIGGV 10, W7~
ZNN 5, WIIY 3.

MONTANA—3CM, Joseph A. D’Arcy, WITYN—Asst,
SCM/SEC: Harry R05Iance, W7RZY, RM: WATDMA.
PAM: WIROE.

MTN 3010 ke. 1800 MST M-F

MSN 3950 ke, 1700 GMT Sun

Mont. RACES 3996.5 ke, 1600 GMT 1st and 3rd Sun.
Mont, PON 3915 ke, 1600GMT  Sun.

Endorsements: WILBK, W7CIN, WITYN, W7JRG, Ap-
pointment : E70EK as OVS. New officers of the Butte
Amateur Radio Club are WATFOB, pres.; WATFLG,
nce ~pres. s WIROE, secy.; KINDV, treas.; WYFLB and
WICJIN, bourd. i\ew officers of the Anaconda Amateur
Radio Club are W7TQC, pres.; WIVNE, vice-pres,; K7-
YNZ, secy.; WVBEB, treas.; WTEQP, act, mer. WAT-
DMA came within 54 pomts of making the BPL. W7CGIN
hag o new 8B-101 in the works, WABMDL/7, with the
Air Force in Lewiston, has been checking into RN7.
WIROE has his 2-meter fam. rig going., WATHDD is
on with his new ss.b. rig. WATIAL has his HW-32A
going in the Bozeman ares. Adult education classes in
the Bozeman school distriet include one entitled “Intro-
duction to Amateur Radio.” WAQATY iz teaching this
cne for a Novice Class license. We still are in need of
more c.w. stations for the net on 3680 ke, Traffic: WAT7-
DMA 445, WITYN 139, K7DCH 129, K7EGJ 35, WIWYG
11, WATDBN 8.

OREGON—SCM, Dale T. Justice, KTWWR—RM:
W7ZFH. PAM: h7RQZ Section nets:

Net Freq. Time Days Net Mor.
AREC 3875 ke, 0300Z Daily WATARW
AREC 145.35 Me. 04002 Tue.-Sat, 4
O8N 3585 ke, 02007 Tue.-Hat. W7ZFH
BBN 3875 ke, M30Z-200Z  Daily K7IFG

WATAHW reports for the AREC Net for Dee., sessions
31, check-ins 744, contacts 80, traffic 30, QSTs 4 und
maximum Auumber of counties 19, WYZFH reports for
O8N for Dee., sessions 22, check-ins 105 and traffic 98.
K70UF was in the hospital for ten days in Dec, and
also in Jan, New General Class stations are WATIUB
and WATHJIV, New Novices in the Grants Pass area
are WNT7IJQ and WNTITW,. Congratulations to KTRQZ
on making the BPL, New appointment : W7WHY as ORS,
Vacancies now exist in the €X) and OBS appointments,
Applications can be obtained by sending an sase, to
your SCM. Traffic: (Dec.y KTRQZ 517, WIWHY 232,
W7ZFH 174, WTZB 185, KTIFG 154, WATBYP 115, K7-
WWR 03, KINTS 70, WA7CIP 32, KTOUF 23, WIBNS
22, KTKPT 20, WIDEM 19, WATARW 18, WTMLJ 13,
WATGLP 12, WATDPK 9, WTKTG 3, WATEES 6. (Nov.)
W7ZB 98, KINTS 47, KTKPT 22, WAZEES 20,

WASHINGTON~-SCM, William R. Watson, K7JHA
—SEC: WIUWT., RM: K7CTP. PAM: WYBUN.,

NTN  1930Z 3970ke. Daily QNI 1062 QTC 891 Sess.31
WBN 02152 3590 ke. Daily QNI 362 QTC 881 Sess. 31
WARTS 0200Z 3970 ke. Daily QNI 1350 QTC 227 Sess.25
NSN  0300Z 3700ke. Daily QNI 362 QTC 89 Sess 31

The list helow under “Traffic’” rvepresents the handling
of over 12,000 traflic points and 11 BPLs, believed to
he an all-time record for the Washington section. W7-
AIA/’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 the equipment in a
relaying operation through the NTS., The Yakima Club
is well underway in the plamming for the Washington
State Hamfest to be held in July. NW Dir., W7PGY,
SCM K7JHA and SEC WIUWT attended the BEARS
Dinner Meeting Dee, 20, BC WIETR had his gang ac-
tivated on the new ARKEC {requency, 3930 kc.. when the
Snohomish area was flooded. New officers of the Tacoma
Club ure K7CZM, pres.; WTBUN, vice-pres.; KINKZ,
secy.: WATAKW, treas.; W7AZI and L7CYZ board
members, New appomtmenfs W7AXT and WIJHR as
ECs; WATHER and WATDBQ as ()P@s. WIPGY at-
tended the planning meeting in N.Y. Der. 1 and 2,
WATCXD ﬁnallv got the THE beam up. W7UU now is
hacked up with & linear. W7OEB is fixing up the shack
at the new QTH. The Richland Club is starting Novice
and Advanced classes, l\ew officers of the cinb ure
WY70EB, prez.; WATFFM, vice-pres.; WATGCW, secy.:
WIPVG, treas.; WATCBN, trustee. KIMXE reports from
Jupan and Vietnam and operates KAZNY 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 joh or go to college to get the necessary training.

Jusr 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, youw'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.
Qur 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 Free 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,Dhioc 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
cQUrses can prepare me for them.

2. Your book on “How To Get A Commercial
FCC License.”

Address.

Age

{Please Print)

City.

State____

[] Check nere for G.I. Bill information
Accredited Member National Home Study Council QT-62

Zip
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Patented

METERS

The time proven ¥
8-24 4

maximum effi-
ciency and com- =
pact design to =

Bands

rovide an excel- &
6-10-15-20 Meters [ent antenna ¥

Power Rating

where space is a
2000 Watts P.E.P. factor. New end

£l Length 1 loading for max-
. - imum radiation

Turn, Radius 7 efficiency. No

Total Weight 11 b, center loading.

. Single Feed Line 52 ohm Model B-24

SWR at Resonance 1.5 to 1.0 max. Net $5995

MULTIBAND COAXIAL ANTENNA
for 6-

Needs no ground plane radials. Fuli elecrical
%2 wave on each band. Excellent quality

. construction. Mount with inexpensive

i TV hardware. Patented.

10-15-20 METERS

Power Rating

2000 Watts P.E.P,

Total Weight

5 Ibs,

v

52 obm

1001 W. 18th Street - Erie, Pennsylvania 1
o LEADERS IN COMPACT ANTENNAS o

REFLECTIVE O

AUTO LICENSE PLATES

Fast Delivery, Club Rates, Guaranteed

HAMS CB BC SwiL $ 5

LICENSE PLATE SPECIALTY CO.
{2040 BROAD STREET PADUCAH, KENTUCKY, )

73,

Caribbean DXpedition Headquarters

CARIBBEAN RETREAT!
Go foreign Antigua, W.L

HAM’S

Hotel Beachcomber
Bill Wyer, VP2AZ/Ex-VE3BP,
G2ZB-DXCC

Box 10, Antigua, W.I.
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K7JRE has an application in the Peace Clorps.  Secy,
WN7GYR reports new officers of the Grays Harbor ARC
are WTAVM, pres.: K7AJT, vice-pres.: K7DVE, act.
mgr.; W7AVM, WATBLW and W7HF, trustees. Traffic:
WATDXI 1662, WTDZX 1420, WTHMA 1407, W7TBA 1014,
WIZIW 948, WTKZ 732, K7PXA 634, R7KPA 568, W7PL
352, WATDZL 436, KICTP 318, W7RTRB 283, K7JHA 274,
W7AXT 272, WIJEY 251, WATBZY 150, WATBTZ 138,
WTATA/T 110. KYIVNB 96, WTAPS 94, WATEDQ 50, W7-
MCW 72, WIIEU 82, KYTCY 61, KYTHG 55 W7OEB
39, WIUU 32, WIBUN 30, K7SUX 30, WATHER 29,
WATCXD 28, WIGYF 25, WATHSJ 23, WTAIB 20, K7-
MGA 20, WATDBQ 19, WIRXH 13, K7EFB 11, WATDMF
8, WIPGY 8, WISYE &,

PACIFIC DIVISION

EAST BAY—SCM, Richard Wilson, K6LRN—A4p-
pointments as of Jan. 1 are: WB6PCQ, WETYM, WEYRS,
WBOFHH, W6UZX us ORSs: WASRRH as OVS and
V.IHLF. PAM: W6LGW, W6UR, WASUFW and WAGRRH
as OBSs: WBEY, W6C'BF, W60JW, K6LRN, WeJKY and
WABAGA as OQs. To keep your appointment eurrent
Yyou must send in monthly reports. WB6PCQ made the
RBPL again. Bill Sr., WB60OKQ, and son Bill Jr., WB6-
OKR, are recovering from an aceident involving their
60-ft. erank-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 elimhing the tower to remove a eoaxial cable. The
Northern Calif. Amateur Radio Association’s officers for
1968 are WABTNL, pres.; WB6CUL, vice-pres,: WB6-
CTM, secy.~treas.; and WB6PUE, woperations officer.
NORCAL's repeater call is WB6QEQ with n.b.f.m, input
at 51.2 and output at 51, W6OTW is active with Q)
work and_has snagged 17 new vhone eountries in two
months. W6UXZ turned over the asst. managership in
charge of NCON/2 to WASLFA so he can spend more time
with his son, who is returning from overseas. K68JZR
and XYL WADOO spent the holidavs in Arizona. Traf-
fie: WB6PCQ 866, W6TYM 270, K6LRN 198, W6UZX 197,

HAWATI—SCM. Lee R. Wical. KH6BZF—SEC : KO-
GHZ. PAM: KHSEEM, RM: KH6GGR, RACES Nets
(40, 10, 6 and 2) coordinate with KH6GG.

Net Freq. Time (GMT) Days
League Appointees 7.290 Me. 07007 Wed.
Friendly Net 7.290 Me. 20807 M-F
Pacific Interisiand 14.330 Me. 08307 All

I'm sad to report that KHEATS has joined the Silent
Keys. Bill, formerly of Waikapu, was Hawaii’s PAM for
several years. K3JJG passed through town vistting the
Honolulu ARC prior to heading for Indonesia. for several
years with the Peace Corps. KHECT passed the Extra
Class exam, Ditto for KHSEEM as well as the Advanced
Class, A solar Hare which occurred on Dee, 30 yielded
an exeeptional f-meter opening Jan. 1, KH6NS and KH6-
EEM worked Chalifornia, Nevada, Arizona and Texas.
Then on Jan, 2 and 3, 1968 KHBNS was able to work
Oregon, Washington, Idaha, Clalifornia, New Mexico,
Texas, Florida and Closta, Riea, Tater KH6EEM, Hawaii’s
OVS and V.H.F. PAM, worked KH6CH, Wake Island,
which is a first on 50 Me. WA2JWYV, who was out here in
the Tslands during the holidays, writes, “Thanks from
WA2JWYV to KH6BVS. Lurry, and all the other KH6
fellas who helped to make my stay in our 50th state so
enjovable.” Earl extends his Hawaiian hospitality to any.
one visiting Buffalo. N. ¥, I'd like to hear from all of
vou interested in a League appointment. Traffic: (Dec.)
KH6GHZ 858, KH6BZF 139, (Nov.) KH6GHZ 773,

NEVADA—SCM, Leonard M. Norman, WYPBV—
SEC: WAYBEU, The Nevada Amateur Radio Associa-
tion is conducting free courses on o.w. and theory lead-
ing to an amateur license, WATBEU, W7PBV and
W7PRM have put the finishing touches on the “RAROC"
Convention., The Southern Nevada 2-Meter f.m. group hag
its repeater W7DDB, input 146.94, output 147.5, apera-
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, K7ZOK and KTRKH are building new
HB v.h.f./u.b.f. gear, WATDUF and WATDUG are active
un the Novice hard. WATBEU has a new beam for 20
and 40 meters, W7KOI reports not much activity in the
Elko area. The “SAROC” Convention dates are Jan.
§-12, 1969, at the Hotel Sahara’s new Convention Center,
Las Vegas, Nev. Traffic: WATBEU 4, WIPBV 3, wWri-
PRM 1.

SACRAMENTO VALLEY—SCM, John 7. Minke, IIT,
WASIDT—RM: W6LNZ. ECs: WB6MXD, K8RHW, We
SMU, WB6RSY, WA6TQJ.

Net Freq. Time Days Myr.or NCS
NCN 3630 0300Z  Daily WB6HVA




Coming to your dealer soon.

\9/&7’0&&0[/{7

The Hammarlund HQ-215

* The solid state receiver for those who want to be one-up.

The Hammarlund HQ-215 brings to
amateur radio a fully transistorized
receiver offering a new high in
sensitivity, selectivity and drift-free
operation. Revolutionary unitized. .
i-beam construction coupled with
- modularized design provides.an
unusually high degree of electrical
and m‘eczanicat stability. A unique
* carousel dial with 22" of frequency |
calibrations means easy reading
and resetability to within 100
cyecles. And heat free operation
gives you long set life at peak
aperating condition. Here are the
facts: .
FREQUENCY COVERAGE: Com-
plete_ham band coverage, 80-15
meters; 28.5—28.7 mcs on 10
sveters. Provision for 13. optional
crystals providing 200 kc segments
from 3.4 - 30.2 mcs built in.
TRANSCEIVE OPERATION:
Provided.
FREQUENCY READOUT: Visual
dial accuracy is 100 cycles on all
bands.
FREQUENCY STABILITY: Less than
100 cycles per hour.

HAMMARLUND

MA&UFAGTUR!NG COMPANY
73.88 HAMMARLUND DRIVE, MARS HILL, NORTH CAROLINA 28754

"

Fstabhshed 1910

t-beam construction for strength

TRANSISTORS: 26 transistors, 13
diodes and 2 Zener regulator

. diodes.

SELECTABLE ‘FILTERS: 2.1 ke

-mechanical filter supplied. Plug-in

space for two optional filters. Any
tilter may be switch-selected from
front panel.

MODE: Selectable USB, LSB, CW,
OR AM.

SERVICE: $58, 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 ke mechani-
cal filter, 2:1 shape factor.
DIMENSIONS: Size: 6.8” H x 15.8”
Wx 147 D.

WEIGHT: 21 lbs.

CAREER OPPORTUNITY

Exciting things are happening at

Hammarlgnd. We need electrohic -

enginesrs qualified in RF, S§B, and

fM engineering. Enjoy mountain

vacation land living. Send resume
- to. Dirgctor of Personnel.




YOU EARN YOUR FCC

FIRST CLASS LICENSE
or your money back !

weuage
P b102

Fl RST C LASS

(@enarat Mudtotolophons Cortitioste)

Lumorsies, suwtct 1o amt o

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—
“*gpecialize” by training in Mobile, Aviation, or Marine
Communications—or go ail-out with the job-simulated NRI
course in Complete Communications. It is the only home-
study 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 call. NATIONAL | APPROVED UNDER Gl
RADIO INSTITUTE, BILL. If you served since January
Electronics Div., Wash- | 31, 1955, 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.)

[[] Fec License [ TV-Radio Servicing (with color)

D Complete Communications [ | Advanced Color TV

D Aviation Communications {"] Industrial Electronics

[J Marine Communications 7] Basic Electronics

"] Mobile Communications 7] Electronics for Automation

[] Math for Electronics (7] Etectricat Appliance Repair
[:] 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 Slo-spef‘d) A630 0430Z  Daily WB6HVA

Yolo Clo CD 14694 0300Z  Tue. WASTQJ
SCEN 146.25 0500Z Weds KaIKV
Nevada Coy 145.80 03002 Weds WeZUZ

New officers of the RAMS are WGQHP, pres.; WB6FHO,
vice-pres. ; 6PHQ, secy.; WBOKZN, trens. WBVUZ
instailed a 700 ft, long-wire for 40 and 80 meters up at
Los Molinos, W8DOR repnris openings on 6 meters with
working a KH6 and a VE2. WB6VBB has installed a
home-brew 20-meter four-elemnent quad up 100 feet, The
site of the new governor's mansion borders WASIDT's
QTH. The skiing season has kept WASFWU busy oper-
atmz the ski lift at Soda Springs and off the air. WB8-

8Y, EC for Shasta Co., reports the addition of
WBBKVDI to AREC: this makes 2 members to Jim’s
staff. How about you Re«ldmg area amateurs giving WB6-
RSY some support? WAGJDT hopes to have enough DX
faor DXCC atter this year’s ARRL DX Test, Let’s hear
somne SV activity in the March portion and send in your
logs no later than Apv. 22, if you participated, plense
send in your logs. Traftic: (Dec.) WELNZ 147, WBGMAE
74, K6YZU 2%, WABTQJ 13, WBNER 9, WeVUZ 2,
WABIDT 1. (Nov.) WBGRSY 36,

SAN FRANCISCO—SCM, Hugh Cassidy, W6AUD—
A new OVS in San Francisco is WBSWNMB. A new Gen-
eral in Marin is WB6VOA, in Corte Madera, The Marin
Radio Club is updating thp roster of amateurs in the
county, W6HSA, WBAVX and W6GQA were active in the
Dec. Bell System Teleplione Pioneers test, WB6AIS is
home after mnother siege in the hospital. WASBYZ and
WEKVQ made the BPL in Dee, W6EAJ is moving the
site of his 160-meter operations to Mendocino. WB8JQP
managed tn run some traffic while his ship was in port.
K6TWJ still is going strong on the (dolden Bear Net.
W6GEQA made un average evror of .6 p.p.m. in the Nov.
FMT. The San Francisco Radio Club held its Christmas
Dinner at the San Remo Restaurant in Dee, The Cathay
Club held s revival dioner at the Imperial Palace dur-
mg Dec A neighbor trimming a hedge did some “prun-
ing” of WBBIP’s Zepp antenna. W8ERS is leading the
way to wmore activity on 160 meters. A btatmn activity
report _for Oct. was received from K6NCG via the W6
QSL Bureau, WABPYN has a new Swan for 8-meter
activity. Another Marin IDXer in the Northern California
DX Club is W6ZC. W6PTS and WB6UJO found their
photos on the cover of the DXer magazine, West Const
Big Guns. Attending the joint Na, Calif. and 8o, Calif,
DX meeting at Fresno were W6GPB, WB8UJO, W6PTS,
WHZC and W ABAUD, The San Franeisco Radio Club iv
bolding some theory classes at its meetings, K6OJO 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 1830 local time on
3900 ke. The San Francisco Section Courder is starting
its fourth year of publication. WSKVQ is EC for the
West Coast Amateur Radio Serviee, Traific: (Dee.)
WELVQ 644, WASBYZ 251, WeWLV 121, K6TWJ 49, W6~
BWYV 35, WABAUD 23, K6TZN 12, WeCYO 4, WBBJQP
2. (Nov.) W6WLV 227, (Oct.) KeNCG 114,

SAN JOAQUIN VALLEY—SCM, Ralph Saroyan,
W6JPU—Our congratulations to W6ZRJ on his election as
ARRL Pacific Invision Director. Now is the time to be
thinking of attending the 26th Annual Fresno Amateur
Radio Hamfest to be 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 bigger and
hetter affair than last year, The Central Cahforma 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 (Mlub held its
Annual Christmas Dinner at Cedar Lanes with 40 st-
tending. WB6OSH received the honer award, W7AAF/6
is now_located in Tracy. WB6JND hay an HW-22A,
WASMLQ found out that his mobile rig won't fit in his
new car. W6ADB took the Extra Class exam. WB6ETQ
now has an advanced Class license. K60ZL hss daily
skeds with VU2DIA, W6TBI is on s.s.b, W8PIX js heard
on 75 s.s.b. WOUHN is the editor of the Tulare County
Awmsteur Radio (luh’s new newsletter, The (¥rid Legk,
Traffic: (Dec.) WRBHVA 405, W6ADB 354, WASSCE 287,
WB6INO 250, K6KOL 179, W6AAF/6 28, WBOTFU 27,
K60ZL 10. (Nov,) WBEINO 256,

SANTA CLARA VALLEY—Acting SCM, Jean A,
(melin, WOZRJI—Asst. SCM: Ed, Turner, WENVO, SEC:
W6VZE. RM: W6QMO. W6QMO, our RM for the past
several vears and a very active supporter of NCN, has
bheen reported 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 type activities. Our best fo her,
SEC WOVZE was very busy preparing for the SET and
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...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 213 477-6701

Henry BllILB g igad 031\, Fuclid, Ananeim, Calif, 92801 718 772-9200

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
FCG 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.

MATEURS. This course—while designed
i)’;Eg;#nggigl license qualification, 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 information.

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

RCA INSTITUTES, iNC.
Dep’t BA.38

320 West 31 Street,
New York, N.Y. 10001

Please rush me without obligation, informa-
tion on your ali-new FCC License training.

Name

Address

City State Zip
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organizing the section EC program. WBEIZF is busy on
WOCARS and other activities uud as EC for King City.
WEOTI renews as OPS. WBACW is very active on NCON2
and will take uny irathe for Sunnvvale. K6YKG is NCS
of NCN 8at. W6MMG reports that the San Carlos oD
Club_ will be taking part m ARPSC activities. OvE
WEPBC reports that a strained neck muscle has prevents
ed activities in his station for the past few months bt
that he will be busy experimenting with v.h.f. soon.
K6PIW wus busy with plans for the SET. W6VRV i~
back on NTS after a short period of operation on Navy
MARS, ORN WAGLF A assumed the managership of NON2
as of the first of the year. W8ZRJ, with XYL K8BGM
and also with KEKUM, sttended the S AROC onvention
in Las Vegas. W6DEF reports that the SCARS Annual
Christmas Potluck was a great success, W6HPLS hasx ap-
plied for a two-letter eall now that he has Extra, K6AGV
iy active on Navy MARS on 2 meters. WEAUCQ ik hnsy
as OO and on several nets, Russ reports that VWOMIB
was the gnest of the OOTC Tuncheon Dee, 2 and talked
about the old spark duys. W6CBX is active as QO and
is making fine scores in the FMIT. Traffi~: (Dec.) WORSY
1238, W6YBV 432, WASLFA 164, W6DEF 90, WEVZE 48,
WOPLS 44, K6HGV 31, W6ZRJT 31, W6ATC 26, W6OLT
20, W6ACW 5. (Nov.} W8VZE 30, WB6IZF 1.

ROANOKE DIVISION

NORTH CAROLINA—SCM, Barnett S. Dodd, Wi-
BNU~Asst, SCM: James O, Pullman, WALFJIM, SEC:
WAMLWE, RM: KACWZ, PAM: \W4AJT. VILF, PAM:
W4HJZ. WB4BGL has a new Finco 6N2 benm up, and
also made the BPL, WAUQC, WA4ZPC and others sot
up a station at the Mall in Rocky Mount to aceept
traffic from the public with sons overseas. and originated
around 300 messagns. for which WA4UQC earned a BPL
certificate, WBAEQW has a new l0-metor benm up. Ki-
TTN is sporting a new Swan 350. Officers of the newly-
formed Rowsn Amateur Radio Soriety are K4KGR,
pres.; K4SNF, viee-pres,; and K4YYJ, spey,-treas,
WB4OVM received n new 2-meter rig far Christmas,
WB4APN has moved to Charlotte, N.C., from Jackson.
ville, Fla, WASFLAM will be operating portable j4 from
Duke University until June,

Net Freq. Time Days Tfe. Mar,
THEN 865 ke, 00307 Daily 4084 WALGMC
NCN (E) 3573 ke, 22307 Daily 238 W4HIRE
NCN (L) 3573 ke. 0300Z Daily 12 WALCTN
SSBN 3938 ke, 0030Z Daily a5 WALILWE

Traffie: (Dec,) WB4BGL 505, WALWZ 368, WAEVN 269,
WAUQC 155, WARWT 153, WAFDV 132, WALUNY 112,
WAZZC 103, WA4ZLE 72, K4EO 58, K4PKE 50, KICWZ
43, WB4EQW 33, K4CDZ 28, WALFJIM 28, WALKWC 24,
WALCFN 22, KATTN, 14, WAAVTV 14, WIRNU 11,
W4AJT 9, WB4CVM 3, K4ZKQ 3. (Nov.) WBL4EQW 1.

SOUTH CAROLINA—SCAM, Clark M. Hubbard, K4-
LNJ-8EC: WA4ECJ. Asst, SEC: W4WQM. RM: Kd-
LND. PAM: WA4EFP.

SCN 3795 ke, Daily  0000Z/0300Z  Dec. Tfe. 131
BCSSBN 8915 ke,  Daily 0000Z Dec. Tfe. 176

The 8C Phone Net meets on 3930 ke. MMon. through Sat.
at 1730Z and Sun. st 13307 and 2030Z. The net has
operated continuousiy since 1934. WiDX and W4AZT are
charter members, The nets’ fiest 1968 dinner was held
in Orangeburg. 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
awaiting his Novice Class ticket. Watch for plans for
a section meeting in March, WBACBJ has heen appointed
Official VHF Station. "Traftic: WB4BZA 201, WALAPD
100, WAINWI 73, WAWQM 58, K4ALNJ 47. WANTO 40,
WALEFP 83, WAFFH 33, W4AZT 30, K4EIB 26, WD4-
CBJ 16, WAUMYV 13, W4VFO 12, W4TA 11, W4PED 8,
WB4RSW 5.

VIRGINIA—SCM, H. J. Hopkins, W4SHI-—SEC : K4
LMB. PAM: WHOKEN. Rils: WALEUL, EADMLC, WAd-
NJIG_has been appointed EC for [louisa County and
WAEFX EC for Urange County, WAEXT uperated maohile
from 13 counties during the Va. QSO Party: WISHJ was
assistant operator. WARHA, KE4CG, K41SJ, WB4FDT
and WB4GTG made the BPL during Dec., all via ori-
ginations/deliveries. WA4FCS retired from the Marine
Caorps ut the end of Jun. and plans to remain in the
D.C. urea. WAITKB and WBAFDT earned VSBN cer-
tificates, WB4GTS/WALZUFT has devised an effective
break-in keying system for the SB-401, WR4DOY s tak.
ing over the publieation chores of the VA AN s WAS-
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 unnual endorsemeuts or to
notify the individual appointees upon endorsement, All




A NEW

Thurnughbred
NOW—a Competitively Priced
Sulld State Receiver for the most exacting
(RN  Professional Performance!

Phase-iocked
Frequency
Synthesizer
for Maximum
Stahility!

The superb, new R-530 by GALAXY

Designed for the exacting requirements of laboraiory, 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 1 KHz tuning throughout the 0.5 to 30 MHz
frequency spectrum. g

g
%

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 compatlble with existing sys-
tems. Beautifully styled, compact, weighing only 25 pounds.

{Priced in the $700 range) Write for free
brochure and complete specifications.

G »-GALAXY ELECT

“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 Audio Demonstration Department.
Write or see us for the best deal.

You know you can depend on us.

\WZ Grand Central Radio

= '\ 124 East 44th Street. MU 2-3869.
' \ One door east of Lexington Ave.

ATTENTION, HAMS!

PRICES CUT!

-oo
FORMER;:: . NEW NUMBER
ll’:(os\?:f\c 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.) K4TST
408, WANLC 370, WAZM 289, WB4FDT 982, K4CG 248,
W4ADVT 227, W4RHA 224, W4SZT 105, WA2UFI/4 140,
K4KNP 124, WB4DRB 123, WB4GTG 120, WAIKUTL 108,
WA4OUS 99, W4BZE 86, WB4DOY 83, WATE 83. WA4-
FCS 71, KAMLC 62, WAOKN 57, K4FSS 52, KAGR 45,
K4LMB 43, W4IA 36, WAMUJ 36, W4SHJ 27, WA4YTEB
21, WAYZC 20. WAITCF 17, WAWRDM 15, WALFIJ 12,
WA4PRG 12, K4VCY 12, WIEFC 11, K4AET 10, WA4-
DAT 8 WBIDQF &, WYKX 8, WIMK 8 EAVER 8,
W4ZAU 7, WiWG 5, WB4GYV 4, W4OP 4, WB4IBF 2,
}V;J UJ 2, W4WBC 1. (Nov.) WA4TEB 3. (Oct.) WA4FCS
12.

WEST VIRGINIA—SCM, Donald B. Morris, W8IM~—
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 WABFERB/8 and many stute
amateurs assisting. New officers of the West Virginia
State Radio Convention are K8MYU, pres.; WASYSH,
vice-pres.: WASOKG, secy.; W8SSA, treas. The Clon-
vention will be held at Jackson’s Mill June 29 and 30.
K8MQB keeps in touch with her sister in Pennsylvania
by amateur radio each Tue. morning. KSNNF, KSNYH
and W8VOI are active in the “Thumpin Keger’’ Net on
3927 ke. KSCHW hecomes WACWY Member No., 47, W8

N reports new ECs are WASLFW, Pocahontas; WAS-
WIX, Nicholas and Webster; K8VNF, Kanawha County,
Renewing as EC are WSAVW, WASSHT, WASRQB, WAS-
FCZ, K8MDI, WASHPE, WASFIE, K8ZPR, KSCFT,
WVN Phone Net reports 31 sessions, 938 stations and
247 messages. The C.W. Net held 98 sessions and handled
143 messages. WASTWR is a new ORS, ESMYU is the
new West Va. c.w. net manager. ‘Monogalia Wireless Assn.,
Morgantown, officers are K8LGS/8, pres.; WASYSB,
vice-pres.: WASTGH, secy.-treas. : WNSYCD, historian,
Traffic: WASPOS 297, WASRQR 147, WSHZA 95, WAS-
YSB 85, K8BIT 71, W8CKX 67, K8MYU 59, WASTWR
59, K8MQR 40, W8TM 27, WSIRN 14, WSWEJ 13, K8PRC
12, WASNDY 10, K8CHW 9, WSGUL 7, W8IYD 8,
WECZT 5, WASLAL 4, WBAEN 3, WASPXF 3. WASUFX
3, WARUTH 3, WSUPH 3, WNSYCD 3, WSCUL 2, WAS-
KOX 2, K8QYG 2. WASTOS/8 2, WSVOI 2, K§VvQG 2,
K8ZDY 2, WASFKRB/8 1, K&CFT 1. WASCRW 1, WSEEQ
1, WASFGD 1, WASFZS 1. WASHPE 1, WABIPN 1,
WASLFW 1, WSQEC 1, K8QOS 1.

ROCKY MOUNTAIN DIVISION

COLORADO—S0OM, Richard Hoppe, KOFDH—Asgt,
SCM: Albert E. Hankinson, WAODNQL. SEC: WOSIN,
PAM: WOCXW.. The holiday season was reflected in
increased activity of all our sectional nets with CCN
taking top honors with a QTC of 172 and a QNI of
175. The High Noon Net handled slightly less traffic but
had 712 check-ins. The monthly repoit from the Clol-
umbine Net was not teceived 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 your amateur activities in Colorado
and your participation in our sectipnal nets is greatly
encouraged. It is with deep regret that we note the
passing of WOQD, of Ouray, Colo. Living in s small
town in the mountainous part of southwestern Colorado,
Harold provided valuable communications tn 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 Colorado Emergency
Phone Nets, Traffic: WOIES 802, WOKAU 205, WQUAT
172, WOLRN 164, WOSIN 98, WAOPGM 45, WAITFXD/0
29, KOECR 21, WAQJTB 8.

NEW MEXICO—SCM, Kenneth D. Mills, W5WZK—
SEC: K5KTQ. WSNSN operated his station in Okla-
homa with the eall W5GGL while on vacation there,
WASRBU made a pre-Christmas irip to New Jersey,
W5UBW spent the holidays in Florida, New Mexico had
a white Christmas for the first time in many years,
WASJAM reports that the situation in Grants was not
as bad as news reports said. Roads were closed in that
area for two days, WASINC has been appointed ag OBS.
WASPNY’s appointment for OPS has heen renewed,
W5BWYV has 8 new 20-10 Hv-Gain vertieal up. Traffic:
W5NON 25, W5DMGQG 17, WANUI 13, WASBLI 12, W5-
MYM 10, WSPNY 8, WASINC 7, WS5BWYV 4, WASMIY 4,

UTAH—SCM, Gerald F. Warner, WIVSS—SEC: W7-
WEF. RM: W70CX. Tralfic 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
QUAD weeks with my Gotham Quad
e 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 !
i

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-boit assem-
blies. Will support 100 Ibs.; universal
polarization.

Radiating elements: Steel wire, tem-
pered and plated, .064” diameter.

X Frameworks: Two 12’ X 17 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping 74’ 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 4UJ1ITU. THAT
ANTENNAWORKS!IWN4DYN

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; 7%/ and 1 aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
-ii)re éldjustable to any frequency in the

and.

2El120 4EL10, ..., $18

3EL20 7EL10........ 32%

4 E120 4EI6......... 15

2E115 SElI6......... 28%

‘.; %i }g . 12E12, 25%
14

5 Ei 15 *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. Hereisa
small portion of the stations he
worked: VE3FAZ, T12FGS, W5KYJ,
WIWOZ, W20DH, WA3DJT, WB2-
FCB, W2YHH, VE3FOB, WASCZE,
K1SYB, K2RDJ, KIMVV, KSHGY,
K3UTL, W8QJC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QJP,
W4IWJ, K2PSK, WABCGA, WB2- I
KWY, W2IWJ, VE3KT. Moral: It's
the antenna that counts! o

FLASH! Switched to 15 c.w. and
worked KZ5IKN, KZ50WN, iICl1-
1.C, PY5ASN, FG7XT, XE2I, KP4- §}
AQL, SM5BGK, G2AOB, 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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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
compliete 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 your 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. § Hollis, N.Y. 11423

IMPROVED!
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BUN Daily 7272 ke. 19302
UARN Sat-tun, 59875 ke, 1500Z

The new officers of the ('tah ARC are W7QWH, pres.;
K7JLF, vice-pres.; WNTHGT, exee. viee-pres.; K7SOT,
sery, Ufﬁvpn of the Ogden ARC are W &71&“ pres, |
WIJIE, vice-pres.; WN7IGN, secy.; KINJY and W1~
WQC, directors, New appomtoe K7ZJS as Q0. WI0CX
warned a BPL certificate for Dee, traffic, John also sports
a new SW-500. ‘The Utah ARC is formulating a State
of Utah Counties Award. The award i8 to he made to
those who have proot of QSO with 20 of Utah’s 28
counties, Further details may be vbtained from any Utah
ARQC officers, WATIAW has new 1215-Me, gear on the air,
Nominations soon will be cpen for SCM. All clubs and
groups are urged to send in valid nominating petitions.
Trafic: W70CX 316, WATBME 169, KTRAJ 138, K7-
(1.8 83, K7SOT 25, KTERR 11.

WYOMING—\(‘M Wayvne F. Moore, WICQL—SEC:
NQX., BM : WA7CLF. PAMs: WITZK, K7SLM, OBSs:
I\7SL\I K7INQX. 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, WAZDNZ is a new Amateur Extra. WIHTL has
been traunsferred to Vancouver, Wash, K7KMQ has moved
to Loveland, Colo. K7SDD and WATEGK have their
Advanced Class licenses, WA7BFV got 8 uew transceiver
for Christmas. 1968 Clasper Club officers: WATCLF, pres.;
K78LM, vice-pres.; WATDNZ, secv.: WINNX, treas.;
W7BXS, act, megr.; WATBFV, trustee, Some new calls:
WATIXI, WAYTGWEK., WN7IRK, WN7IRL. WN7IRB.
Tentative plang are being made for the Rocky Mountain
Division ARRL Convention June 29-30 at Ctheyenne, Traf-
fic: KINQX 579, WAYCLF 410, K7TKSA 175, WITZK 65,
WATEUX 62, K7ITH 55, K7SEM 38, WATBPO 29, W7-
FLA 24, KTVWA 23, KTHHW 21, WATBFV 14, W7/BXS
12, WATEGK 11, WINKR 10, WA7HAB 4, W/BKI 2
K7BTE 2, KTJED 2, K70VD 2, KTRFL 2,

SOUTHEASTERN DIVISION

ALABAMA—3CM, Edward L. Stone. KAWHW—REC:
W4FPI., PAM: WAEEC., RM: WAJEXA, W4WGI re-
ports that the Huntsville Repeater Assn. is progressing
with the equipment being readied and looks like we will
soon have a repeater on 146 Me. with the transmitter
high atop Monte Sano Mountain, GGlad to have WA4-
AVM hack as ORS., WALVEK made the BPL for the
fourth straight month. New ORSs: W4SVM, WB4ADT,
WALFAT, K4BQP and WAMKU, WB4KKJ 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, WAFPI and K4TNS liaisoned AENDMN 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 Tte.

AENB 3575 0100-0400 Daily 193 Tfe.
AEND 3525 2330 I)ally 86 Tfe.
AENH 0200 8-T 16 T'fe’
AENM 030 Daily 559 Tfe.

INO s T-T-8 15 Tfe,
AENP 395F 1230 Daily R0 Te.
AENR 50.52 0115 W-F 5 Tfe.
AENS 50.35 0030 W 5 Tfe.

Traffic: (Dec.) WA4AVM 267, K4A0Z 185, WALTUXC 145,
W4FPI 141, WA4EEC 139, WA4FYO 134, WB{DIN 128,
WAVER 118, K4WHW 95, WASVM 01, WA4GQD 79,
WB4EYZ 77, K4BSK 66, WB4ENX 44, WB4EKK 239,
WB4ADT 35, WAIFAT 84, WR4FKJ 33, WA4PIZ 33,
WAMKU 26, WAUDJ 24, WASKXL/4 22, K4KJD 21, K4~
NUW 21, WAdWTX 14, WA4ROP 12, K4WOP 19, WA4-
AZC 10, R4UUC 10, W4DGH 8 W4NLI 8, K4NJY 8,
KAKMG 4, WB4ALW 3, WALVET 2. (Nov.): WALUXCG
102, WB4BLX 40, K4K'\IG 24,

CANAL ZONE—SCM, Russell E, Oberholtzer, KZ50B
—The CZAREC held a practice drill on Jan. 8 with 34
stations participating oen 2, 8, 10 and 40 meters, ‘The
1988 officers for the CZARA are WZ5SS. pres.: KZ5EH,
vice-pres.; KZ5FK, secy.: KZ5WI, treas.; KZ5MA, act,
mer. L\PW officers of the CARC are KZ54D, pres. ; hZ.‘S-
WR, vice-pres.; KZ5FN, secy.-treas.; KZSLM, att mgr.
WAIVYF, of Rradenton Fla., wslted with son-in- law
KZ5BF snd family for the hohdav season. KZ5FX is
out of the hospital and recupsrating at home after being
hospitalized. Lil (ex-KZ5TT) also is recuperating af
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 to the hest of my ahllxtv
as Canal Zone SCM during the next 2 vears, Tra
KZ5AD 66, KZ50A 60, £Z50B 18, KZ5WR, 15, IxZ5FX 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,
3 L this 10.0 db gain antenna meets the
: L . & i increasing demand for rugged dura-
Uk =  bility at minimum weight. Cat. No.
M 465-509, has a reflector 55 in. by
{ 29 in., yet weighs only 20 Ibs. Its
bl rated wind velocity is 150 mph.
The radiating element material is
brass, reflector screen components
o are of high strength aluminum
b it . alloys, and mounting accessories
are fabricated of hot galvanized
L steel. This CPC Corner Reflector
o Antenna is ideally suited for
: ] use in multiple corner arrays.

}
S | S——

THE CPC

Cat. No. 465-509 ' v Electrical Specifications

Frequency Range 408-470 Mc NOMINAL INPUT IMPEDANCE .. . .. .. 50 ohms
FORWARD GAIN _10.0 db at 450 Mc
FRONT-TO-BACK RATIO ...... ... 250db

MAXIMUM POWER INPUT _ N .. 250 watts
TERMINATION . Type N Female with metal weather shield -
and Type N Male with Neoprene housing

VSWR o
BANDWIDTH ... .. ...
LIGHTNING PROTECTION _

Mechanical Specifications

" REFLECTOR . 0 . . 55" widle by 29 high
REFLECTOR MATERIAL .. .6061.T6 aluminum
“RADIATING ELEMENT MATERIAL . . . . Do .o . Brass
RADIATING ELEMENT SiZE_ " 0. 13-1/4" long by 2" wide
RATED WIND VELOCITY,....in_excess of 150 MPH with no ice
e 85 MPH with 1/2* radial ice

LATERAL THRUST AT RATED WIND_..... ....~.. 164 lbs. no ice
: 180 ths. with rated ice load
WEIGHT e 20 Ibs,
Horizonta! field strength pattern; a Cg V % v P 2 g C: i
dipole pattern is shown for reference.
G vy 5 O N O F .

Pﬁﬁéﬁgﬁ PODGE ELECTRONIC PRODUCTS

“Marlboro, New Jersey 07746 — Tel. (201) 4621880
Los ,‘A‘nge_les, 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 levei 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.
Camplete Audio Demonstration Department.

Write or see us for the best deal.
You know you can depend on us.

Z_Grand Central Radio

o

\ 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 lHeadquarters. 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

stamps, please — to cover costs.

AMERICAN RADIO RELAY LEAGUE

Newington, Connecticut 06111
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WAILE. RM RTTY: W4RWM. PAM 75 M: W40GX,
PAM 40 M: WYSDR. V.IHF. PAM: WA4BMC, The
Florida RTTY Hociety has just completed its annual
meeting in Daytona Beach. Reelected pres, was W4ZAG,
W4IMZ was elected vice-pres. and W4RWNM was reelected
seoy.-treas. President’s awards went to W4RWM and
KATMF for ouistanding contributions to the society
during the past year. Christmas brought a lot of new
equipment, WN4FLW reports receiving a new Drake
R-4A-T-4X, W4ILE has a new Hunter Bandit 2000C,
WALUFO has a new SR-2000. WB4AJV has a new NB-
101, Thanks to the efforts to WA4ANBE and WICNA,
many junior operators got to talk directly to Santa
Claus on 3340 ke. This annual event is always a favorite
with the kids. One of our outstanding Florida OO« K4-
IEX, reports he is on s.8b, wow. WA4PWF, WAATWD
and WB4ANA operuted WA4PWTF/4 from 2 shopping
center during the hnlidays and made the BPL, WAANBE
is the new manager for the FAST Net. We are lonking
forward to a big vear in Fastern Florida in 1968, (Good
luck de W4MVB., Traffin: (Dee.} WALSCE 1147, K4YSN
798, WAANEV 508, WAFPC 465, WB4ATW 440, WAINBE
434, WAFGH 368, K4LEC 361, WA4TZZ 248, W4SMEK
216, WB4EPD 194, WAILE 194, WA4PWT 179, WB4DSP
170, WA4TWD 154, WISDR 128, WN4HOX 102, W4TRS
90, WA4LJH 88, WA4HDH 85, W4FP 80, K4COO T4, W4~
TAD 73, WA4OHO 72, K4DAX 70, WALTWY 87, WiYPX
65, K4STH 59, W4SME 57, WAKHY 49, WANGR 47, W4-
AKB 46, W4DVO 45, W4KRC 45, WI0GX 43, WA4CIQ
33, K4LPS 30, W4ZAK 29, WA4FJA 25, W4VWL 23, K4~
BLAM 20. WA4RGW 19, WA4UFO 18. WN4FSF 18. K4-
TEX 18, W4GDK 15, W4PBK 15, W4T.IM 13, W4CBE 12,
W4GUT 12, W4BKC 11, WA4MOL 11, K4DSN 10, K4-
EBE 7, WNAFLW 6, WA4YRU 6, W4LEP 4, (Nov.) W4-
EHW 683, WAMVB 62, WA4ITH 61, K4HQK 24, WA4UFO
14, W4VWL 14, K4DSN 9.

GEORGIA—SCM, Howard L. Schonber, W4RZI—
Asst. 8CM: James W, Parker, 8r.. WAKGP, SEC: W4-
DDY. RM: W4OZN. PAMs: K4PEK, WAAWQU, WB4-
HSG reporta high noise level on 6 during Doee. WB4FMT
indicates good ground wave on @ for the month as well
as evening openings to 1-2-3~5-8-03. The Dixie 8-Aleter
8.3.B. Net meets Sun. and Wed, at 2100 EST on 50.110.
All sontheastern f-meter stations are urged o parvtici-
pate. W4PGQU is on with a 2er, The Augusta Radio Club
biudletin arrived with interesting observations from new
pres., WA4WQU, R4HQI reports a 8-meter opening on
Dee, 4 tn N.Y.. Penna., Ohio and Mich, starting around
1900 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 Freg. Days Ses, ONI orc
GSN 3595 (000/0300 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 2. WB4FMJ
hag a new B85-ft. tower. WA4ARS was married. K4TQU
added a v.f.0. to the SR-42, W4HYW isg attending U.S,
Adj. Gen, gehool. WALRR is studving for FExtra (lass,
K4HQI added a 15-w.p.m. sticker, ‘Traflic: (Dec.) WAFOR
592, W4CZN 190, W4DDY 81, W4PIM 78, K4AHO 68,
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 (Army MARS) retired from ITT
and is making hamming a fulltime occupation. KP4JM
is pres. of the PRARC and_advises club dues are now
$12.00 yearly. KP4AT and KP4CH regularly assist KP4~
CR in teaching a radio class with 19 would-be hams as
students, KP4CK/CL, Felix and Alicia. devote most of
their spare time to rare DXing. KP4BBN is heard regu-
larly on 20-15 c.w. with IKW, KP4BJD is returning to
the U. of Mich,, while KP4BJU continues studies at
Georgia Tuch, KP4BJU and father, KP4DV, had an
“‘eyeball Q30”7 with HPIIE/W6GTQ 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 XVds appears to
he in the process of revival, according to KV4AA, Traf-
fie: KP4CB 172, KP4WT 166,

WESTERN FLORIDA—RCM, Frank M. Butler, Jr.,
WIREH—=EC: W4KB, PAM: WA4ZGI. RM: W4BVE,
Section nets:

Net Freq. Time Days

WEPN 3957 ke. 2300Z Daily
QFN 3651ke.  2330/0300% ¢



Whats NEW from Mosley!
DIPLOMAT "7

Meet hams in your area on 2 meters v o 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
’ supplwd Generals moy use this beam 8n

10.maters.

Hams are working lots of

DX with this 5-band

mobile antennal Full

" power rated, Use an 10
meters without coils -
interchangeable goils for

ﬁ other bands, Adjustable
upper whip section
for peoking antenna
to désired frequency.

Coils with whip.tip
The 10 and 15 meter bands are hot again! Command your

pre-cut and set for each
share of DX on these popular bands with this Classic New

band, available {extra),

Trap~Master beam, Full power rated, Broad Band Capacitive

Hinged break sver,
: o . quchmg. Incorporates performance proven Mosley metal

encased traps. Tops in DX punch .+ . gainl¥*

xGain omitted due to requirements of certain publications.

For full details, send for FREE 67 cdtalog. 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
aiso receive on the SR-400 and transmit on the
HA-20. Featured are 1 kHz readout, VSWR meter
complete with remote bridge comrnection, and a
built-in power supply. Also works with SR-2000,

Evans Radio
P. 0. Box 312, Goncord, 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 style emblem only, for
Communications Dept. appointees.

P> Red enameled background for the SCM,

P Green enameled background for the RM,
PAM, SEC or EC.

> Blue enameled background for the ORS,
OVS, OBS, OO or OPS.

THE EMBLEM CUT: A mounted printing
electrotype, 84’ 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 FATs. Wad.
EPH is boning up for Extra Class and First Phone,
WAYIZM is fighting ignition noise in the mobile rig,
KANMZ gave his Marauder a smoke test, and it funked!
Milton: K4HOX is now EC for Santa Rosa Countv,
Fort Walton: Local hams got the jump on the National
SET when a severe tornado struck Dec. 10. The 2-meter
nets (a.m, and f.m.) were given a good workout; several
hundred messages and_inguiries from all over the eountry
were handled, WALTHJ's home was totally destroyved.
WAMMW relinquished the EC job to WB4EER because
of Red Cross duties, Panama City: New Tvndall Cluh
officers are WA4VIY, pres.: WA4QKZ and WIFOX, Wi4-
FOX has facsimile setup to copy weather satellite pho-
tos. Chipley: K48GY is working on his Master's degree
at the U, of Fla. W4IKB and WB4FLK built a portable
40-meter antenna for WN4HMD to use while at shoal,
Tullahassee: WALIEAOQ is Jefferson Clonnty EC. WAMLE
has a tri-band quad up. Traffic; W4BVE 376, K4BSS/4
358, WAMIMC 267, WARKH 205, WB4GYX 159, W4IKB
122, WALJTM 50, WR4DHZ 21, WALROQ 15, WB4FLK 10,
WALEPH 2. WA4GHE 2. (Nov.) WB4DHZ 17.

SOUTHWESTERN DIVISION

ARIZONA—SCM, Flovd C. Calyar, WIFEE—PAM:
WYCAF, RM: K7NHIL, OBSs: K7MTZ, K7VOR. 00«:
K70IX, WICAL. New officers of the Scottsdale Amateur
Radio Club are WTEJE, pres.: WATEIG, vive-pres.:
W70PS, secy.; KTIWB, treas, Thanks to K70IX and
K7MTZ for their faithful continuing services as OO and
OBS, respectively, A RPL certificate for Deec. was earned
hy K7NHL. WA7GOG is in its seventh month of eon-
tinnous ATV operation. Continuous operation is main-
tained so amatenrs ean receive the ATV signal and bul-
letins at their convenience, New officers of the Old Pueh-
lo_Radio (Mlub, Tucson. are WATEQC. pres.: DL6UK/
W7, vice-pres.; WATFPU, secy.-treas. Traffic: (Deec.)
K7NHL 858, K7UYW 79, X7TMTZ 51, WIFKEE 9. (Nov.)
K7MTZ 50.

LOS ANGELES—SCM, Donald R, Ftheredge, K6-
UMV—REC: K6QPH, Asst. SEC: KBAVQ. A new ORS
appointee is WEIVC. The holiday season hrought a high
amount of BPLers incinding WB6BBO, WBMLF, Wé-
QAE, WBBGGL, WBSOLD, W6BHG, WADSC and W8-
MLZ. Congratulations! WBFD and WB6SCK asre work-
ing on their howes, WB6U'HF is now an SON laison.
W60EO visited W4~Land while WBBRJX visited W(-
Tand during the holidays. The Santa Clarita ARC is
now ARRL affiliated and has the following ‘68 officers:
WOIFJ, prexy: WBAROY, vice-pres.: WBENBR, secy,:
WAGKOE, treas. The club meets at & p,M. the 3rd Wed.,
nf ench month at Valley Federal Savings in Newhall,
WASWXD is now in Florida., W6DOY had a bout in the
hospital bnt is recovering nicely. Meantime the O,
W6PA, passed the Advanced Class exam! The W8LS
Hamfest js planned tfor Mayv 18 and 19 in Rurbank.
Contact WABRQQ or W6LS for information. WBEOT.D
and W6LDA are Amateur Extra C(lass holders now. K6-
UMY added a new bug from DL-Land to the family.
WOTXJ advises that RACES in Culver Clity has s Swan
4 with v.f.o. and a Communicator I'V located in the new
police station. A new program has been initinted by the
SCN traffic handlers called the SCATS program. SCATS
(Southern California Amateur Traffickers’ Societv) is flon
signed to promote additional interest and participation
in RCN, 3600 ke. st 03007 dailv. K6ROC. Los Angeles
City RACES, is considering a 220-Me. repeater at AIt,
Lee. K8YTIL now hnlds a (ieneral Class license. K6RPC.
operated hy K6AVQ and WBSIMY, telephone relayed
from the USS Sanctuary during the holidnavs, WANSTT
recently hecame freas, of K6BPC, while W6FNE’s XYL
was elected secyv.: KBAVQ, viee-pres.: and WASJOK,
prexy, W8HOQ and W6QKI hoth have excellent photos
from their trip on the Queen Afary taken late last venar,
K6CS0 tnok home an Ameco receiver from the SAROC
thing in Januarv, New I.A, members of SON include
WBETQS and WB8VOP, An opening is presently availa-
ble for the post of V.HF. PAM for the sectinn, any
v.h.f.ers interested, please contact the SCM. It is -
mared that WENJU may he thinking of a new QOTH in
the Chatswarth area, mnlti-op position perhaps? Might
be Jine of sight with W6RW. The TRW Club hag in-
stalled WBEWDS asx prexv: WBEVTQ, as vice-pres, ;
WESMH, =eey,; WASITHD. treas.; and WeMYCQ. elub
trustee, SCN-2, the slow-speed code traffic net. invites
neweomers to traffic circles, The net meets at 05307 (2130
local) dailv on 8600 ke, Traffic: (Dee.) WRBRBRO 1269,
WANTE 748, WAO\E 643. WPACGIOT, 631, WPRAOT.D 623,
WOGYH 477, WORHG 406, WAGKZI 355, KeCDW 334,
WEDSC 243. WAFD 243, WEAMT.Z 226 WaOFO 179 WPR6-
ITHF 144, K9EL'T/6 134, WBETQS 80, WeHUJ 70, KBASK
35, WRAZES 54, WRAIQT 45, WRAT\IC 41. WADOH 38,
WRAART, 37, WBEKIL 37, WB6AOUD 34, WBEWDS 30,
WBSKGK 24, K6TT\TV 21, WARANM 18, K6LJ 16. WeTXJ
{2, W6PCP 10, W6TN 10, W60RS 6, WERCV 1. (Nov.)
WeDSC 218. (Oct.) W6DSC 235, (8ept.) WBDSC 279,




24 HOUR DELIVERY

~ We guarantee that we will ship all orders
- for 10 crystals or less within 24 hours
B - of receiving the order.

Buy The Beat

- SEND FOR OUR 1968 CATALOG OF
g PRECISION QUARTZ CRYSTALS AND ELECTRONICS
FOR THE COMMUNICATIONS INDUSTRY
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SENTRY MANUFACTURING COMPANY
1634 Linwabd‘Boulevard -0klahoma Gity, Oklahoma 73106
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PHONE: 405-232-1431-TELEX: 071-361-TWX: 910-831-3175



THE DAYTON AMATEUR
RADIO ASSOCIATION

I7'“ANNUAL DAYTON

HAMVENTION
Saturday, April 27, 1968

WAMPLER ARENA CENTER

DAYTON, OHIO

- 4{’/%. -

© Women's Adivities
® Flea Market

@ Technical Sessions

o Exhibits

o Awards o Banquet
Celebrate Ohio Amateur Radioc Week of

# DAYTON HAMVENTION

FOR INFORMATION, MAP, ACCOMMODATIONS, WRITE
DAYTON HAMVENTION, BOX 44, DAYTON, OHIO 45401

DIRECT
READING
OF M
DEVIATION

...only $290!

Check these specs —

~/ fndicates instantaneous PEAK deviation of voice or
tone modvulation, on fast-attack, slow-decay, ana-
jog meter.

V’ Oscilloscope output jack for VISUAL monitoring,
using your shop ’scope. A low-cost, highly effec-
tive test set combination.

V’ Weight less than 10 pounds -~ a two-finger load.
Size 7'’ x 10" x 7"

Continvaus tuning, 25 to 500 Mc.
Meets FCC  requirements for all mobile-radio
services.

‘/Prov.n design == thousands in use.

LAMPKIN 205-A
FM MODULATION METER

Want to learn more?

MAIL COUPON TODAY!
. NAME
ADDRESS

cITY STATE Zip

LAMPKIN LABORATORIES, INC.

Bradenton, Fla. 33505

Mfg Div,,
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ORANGE—3CM, Roy R. Maxson, WADEY--The
Edison Amateur Radio Net furnished eommunications
for the Rialto Jaycees Christmas Parade on Dec, 18,
‘Members taking part were WASIXG, WASDTG, Wbo-
JQB, WB6QZT, WBEHIE, W6ZJZ, \V-\G»\\H WOV A,
WBYAN, WB6LOY, W6TCK, W6VBY, WB6PQV and KG-
LGR. The SAROC was great siuccess, Saw  Imany
Orange section amateurs there and attended WCARS
meeting,. WNBZQQ now iz on 40-meter cow, WOFB re-
pents WI1AW Official Bulleting on local RACES/AREC
Nets, also iz up to 227/220 DXCC. W6FB visited W6~
MLZ apd they met WOMIB at the La. Airport. W6BAM
advises that Gerry Evans is WN8YZK and Joe is WNB8-
YZI. They are going for General soon., KGGMA is wait-
ing a two-letter call and is active on 75 meters, We-
PQA is back on the air after nearly a year’s absence,
Traffie: (Dec.) K6IBI 1091, K6QEH 850, KeMCA 562,
WBEJFO 475, WASROF 457, 'WBBRJIX 380, WASRQK 102,
TIME 75, W6WRJ 81, WBSWPK 12, WASTAG 9, K6-
GGIMA 5, WeBUK 2. (Nov.) W6WRJ 19, (Oct.) WBETYZ
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SAN DIEGO—SCM, James E. Emerson, Jr.,, WB6-
GMM—New officers of the ARC of El Cajon are WBG6-
RE7Z, pres.; W6IJO, vice-pres.; WBSUKM, secey.; WB6-
UNB, treas. The North Shores ARC's officers are WA8-
KHN, pres.; WBSSOK, vice-pres.: WB6UPW, secy.:
W6SK, treas. Back from Vietnam and in at MCRD is
E4WRDM. Seen across the tables at the SORAC Conven-
tion in Las Vegas were WASTAD and W6QXN, (getting
ideas for the Houthwestern Convention to be held in
8an Diego in '697), K6BTQ reports several duplex cross-
band QSOs during the holidays, WNBVEU recently
passed the General Class exam and is waiting to put his
HG-10B v.f.o. to work. WBAUPW has a new quad up 30
feet, WRENMT has 4 clements up the same height
pointed toward I1.A. on 6 meters. We regret to report
the following Silent Keys: WASQBL, beloved XYL of
WASIUZ, WBRZC and WELYF. The Christmas Party of
the V.ILF. Club saw WB6UAN take home a noise blank-
er. WAGBCOE is the new editor of the ARC of El Cajon’s
monthly News Letfer and he i3 doing a great job. WAS-
TAD reports 23 Full and 7 Limited AREC members in
the San Diego County 2-Meter Net, W6BEKZ can be
heard daily checking into the 75-Meter Weather Net at
1300Z. The quarterly meeting of the board of directors
of the Mission Trail Traffic Net was held at the home
of WB6GMM in Jan, Traffic: (Dec.) K6BPI 9232, We-
EOT 1057, W6BGF $37, W6LRU 834, WB6SQZ 231, W6-
FECP 113, WB6GMM 67, WASKHN 25, WBSNMT 9, WA6-
QAY 4. (Nov.) WAGIUZ 57, WeECTP 50,

SANTA BARBARA—SCM, Cecil T, Hinson, WAS-
OKN—RSEC: K8GV pinchhitting. The SCM left for
Clo~os Tsland aboard the schooner Swiff of Ipswitch 0900
PST Jan, 1, 1968, from Santa Barbara and is on the air
using the enll WOCTG/MM, WS5DTM/6, Santa Rarbara
EC, has appointed WB6DPV and WBEDXY ag Asst, EC,
WB6BWZ, EC in S8anta Maria, has time for all activities
including Air Force MARS and frequency measurements.
WE0ORW has been appointed OPS and continues active on
the Mission Trail; he also has a new tower and beam,
W60OED now has his Extra Class license. WELVQ and
KOGV were guests of K6AAK for lunch at the Saticoy
Country Club, The Simi Valley Radio Club now has its
ARRL Charter, WB6BII, WéBJM, WASLML, W6KZO.,
WBLVQ and K6CV journeyved to Santa Barbara to wish
WABDKN bon voyage. Traflic: W6ORW 17, W6OED 186,
WASMGG 1.

WEST GULF DIVISION

NORTHERN TEXAS--SCM, L. L. Harbin, W5BNG
-~~Agst, SCM: H, (!, Pool, WS5NFO. PAM: W53BOO.
SEC: W5PYL RM: W5LR. Now that the holidays are
over T hope that everyone can devote more time to ama-
teur radio activities. I heard many New Year’s resolu-
tions made by 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 good attitude
for any ham to take. In ‘other words get on some fre-
guency before yvou listen to see if there is a net or traffie
being handled there with which you might interfere. I
would like for that to have hr\en “T will listen on u
frequency before I transmit.” In this aren there is an
eve bank network operating on 3970 ke, esch morning
from 7 AM. to about 7:30 A and the net control has
complained of interference from some lncal stations. I
had the pleasure of attending the Christmas Party of the
Arlington ARC and enjoyed & very fine dinner and pro-
gram. The club presented Mayor Vandergriff with a
plaque expressing its appreciation for his cooperation
with the amateurs of that area. Award of the year went
to “TPwo Feathers,” WASHTQ, for his outstanding con-
tribution to the cause of amateur radio. New officers of
the ARC for 1968 are K4LNM, pres.; WASSRJ, vice-
pres.; WSBCW, secy.; K5ZFZ, treas.; K35ZGA, EC. The




IIOW..! this great combination from ARROW!

The Great New GALAXY V

N_‘A"I!gg:n'S»
CEXLFIN D EXRBIXRD
10-15-20

HY-GAIN
THEDX 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%2". This new bracket tiits . DI‘”F|X1E? ST;AI:HON

down for easy maintenance. Ali tubing ends are * Smallest size (6" x 10%" x 11%4").

slotted for rugged adjustability. . ]tiottest 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.

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 — 256-8355



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.

\W/Z Grand Central Radio

:§ 124 East 44th Street. MU 2-3869.

One door east of Lexington Ave.
New York, N, Y. 10017

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.O. Box 12365 Dept. T
(214)-528-0150 Dallas, Texas 75225

S
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CENTEX ARC, at Waco, elected WASPUP, pres.:
WASQPE, vice-pres.: WASPPX, seey.: WHGLY, treas.;
w XSBP\I Rudio Otilcer, W5PBN has renewed his ORS
and OPS certificates, Why don’t you look at your ap-
pointment certificate and renew it on its endorseiuent
date? KSBNH still is going strong handling fraffic and
made the BPL again, Traflic: 1x5BNH 521, WSJISM 32,
WS5LR 18, W5QG7 10, W5BNG 6

OKLAHOMA—SCM, Cecil €. Cash, W5PML—SEC:
WASAOB. PAMs: WSMFX 75, KSTEY 40. RM: W5QMJ.
Newlv-appointed: K5CAY, former SCM, as OPS and
OVS, Net skeds: OLZ, 0100Z Sun. through Sat., 36825
ke,: 837, 0345Z Sun. through Sat. 36825 ke.: ()PEN
14002 Sun., 3850 ke.: Soonmer Tfe. Net, 23307 Mpn.
through Sat., 3850 ke.: newly-registered Okla. Post Of-
fice Net, 2300Z Mon., through Kri., 38920 ke, WSMFX,

PAM 75, put out a reul fine bulletin to his NCSs and
ANCSs on 8TN, I have been very fortunate iu enlisting
some most excellent helpers. I still need a couple of
PAMs and my SEC needs some ECs. New ofticers of the
Lawton-Ft. 8ill ARC, Inc., are WSPML, pres.; K5BET,
vice-pres.: WASQIB, secy.; WASNPN, treas, New nf-
ficers of the JAeronautical Cenier ARC are WSUZX,
pres.; WSNTL, vice-pres.; WHEHC, sevy.-treas. WAS-
GFI is stationed at Ft, Polk, La.. with the Army, WAS5-
NYX is on 2-meter f.m. W5QMJ is on RTTY, WiSWJ
is the prond owner of a new Swan 500 and ‘Tri-Band
bheam and is getting all set to talk to his son at the
South Pole, WASOHX has moved to Wd-Land, WAS-
KNR is QSY to Florida with the Air Force, WASKZA
is BPI, for the third month, Our traffic mainspring,
KATEY, came through again with a good count, Traffic:
K5TEY 2272, WEVDA/5 203, W5QMJ 200, WASKZA 156,
WASINMO 101, WEPML 64, K5SWTL 48, WASKEFT 42, \VS-
MFEX 40, W5FKL 32, W50LB 26, WASKNR 22, K5CAY
15, K50CX 13, K6WPP 13, WN5SZK 1,

SOUTHERN TEXAS—SCM, G, D, Jerry Sears, W5~
AIR—SEC: K5QQG, PAM: \V5KLV RM: WSEZY. Qur
thanks to the many amateurs in Southern Texas who
have vooperated in reporting various activities and traf-
fic and participated in the various emergency and trathic
nets. Your efforts are greatly appreciated. We are look-
ing forward to u bhetter vear in 1968 Congratulations to
WASINZ/5, who made the BPL with a traffic count of
513 in Dee. ’67. The Houston ARC will host the O/d
Timers Night Feb, 16 with W5WR as program chairman.
This unnual meeting brings oui many old-timers who
don’t gef around much any more. Hope to see yon
there, We noted from EC W5KR's hulletin Off Resonance
that W7HBX and lovely lLady Dolly relebrated their
50th wedding amniversary in Brownsville. Members of the
West Gulf Emergency Net elected EC of Brazoria Coun-
ty, KSHDMF, uas net control station for 1988, Atten-
dance has been very gond on the West Gulf Emergency
Net as well ag on the South Tegas Wkmergency Nets
2.8.B. The Tex C.W. Traffic Net, under the direction ot
RM WEEZY, is making enellent progress. W5HABQ re-
ports he still is 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/5 made the RPL. WASMBC
reports the new ground-plane antenna is doing fine with
13 new countries during Christmas week, From reports it
seemns the FOC mll be bnsy giving Extra ("lass exams.
OO WENGW is going strong with a new printed circuit
keyer, & Christmas present from the XYL. Traffic:
WASINZ/5 513, WASGZX 374, WASQRE 211, KsHZR
140, \V&SMBC 134, WIWAH/5 117, WSEZY 106, WASMXY
85, W5ABQ 64, WKLV A&7, W5BGE 35, K5HMF 29,
W ASIQL 17, WSTFW 17, W5 —\.QN 5, W50 AT 5, K5WYN 1.

CANADIAN DIVISION

ALBERTA—SCM, Harry  Harrold, VESTG—SEC:
VE6FE. PAM (APSN): VEBADS, ECs: VE6SA, VEGSS,
VESXC. VESPL, VESAFQ. OOR8s: VESBR, \'EG ATH,
VEBATG. OPS: VEGHM, VESSS, VE6AFQ. OOs: VES-~
HM, VESTY. OBSs: VE6HAM, VEBALF, [t is time to
start making your plans for the International Glacier-
Waterton Hamtfest to be held in Waterton Lakes July 20
and 21 with an informal meeting on the evening of the
19th. Listen in on the Vulean County Radio {lub Net
Sun. at 2130 MST on 3740 ke, VEG6AJZ iz making cup-
honrds for his new house and is too busy to get on the
air. VE6AM finally broke down and went s.s.b. VETRW,
ex- VEBCA, is having receiver trouble and has to have o
relay station. VEBAO is doing a lot of entextammz these
days. VE6ABS started ont for Disneyland for Christmas
und never got there. After a long absence VEGSF was
heard back on 75 meters., VEGADS reports that APSN is
picking up these days with more check-ins and he hopes
that the boys will keep it up. Tratiic: VE6HM 85, VEB6-
FIX 13, VESAKV 9, VE6GSS 9, VEGFS 6, VESATW d,
VESKS 4, VE6AOO 3, VEGARU 2, VE6BL 2, VE6VE
2, VE6ALLL 1, VE6FV 1, VE6IT 1, VE6ZY 1,
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TOMORROW’S TRANSCEIVER TODAY BY YAESU

| 3

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

RECI;ZIVING SENSITIVITY: 0.5uv, S/N 20db (14Mc
SSB

SELECTIVITY: 2.3Ke (—6db), 3.7Kc (—55db)

IF AND IMAGE RATIO: More than 50db

AUDIO OUTPUT: 1 watt @ 59 distortion

OQUTPUT IMPEDANCE: 8 ohm, 600 ohm

TUBES AND SEMICONDUCTORS: 18 tubes, 9 transis-
tors and 33 diodes

POWER SOURCE: AC 117 volts, 50/60 c/s
DIMENSIONS: 153" wide x 614" high x 1334” deep
WEIGHT: 50 Pounds

SPECTRONICS

BOX 356 + LOS ALAMITOS, CALIFORNIA 90720
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VHF/UHF ANJE

FOR
MORE
DX PUNCH

The standard of comparison

NNAS

in  amateur

VHF/UHF communications. Cush Craff 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 12.95 -
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 50-101} 6 meter 10 element 54.95
A26-9 6&2 meter 10 element 29.95

SEE YOUR DISTRIBUTOR OR WRITE FOR CATALOG

‘621 HAYWARD STREET
2. REl MANCHESTER,

N.H. 03103

BANDIT 2000c "

—(=| HONIER ———ﬁ
How Sweet it (s—

® Fyll 2000 Watts Pep All Bands

® Built-in Direct-Reading
Waitmeter

® Kit Form

ONLY
172¢

PER WATT

IF ORDERED WITH KIT
SOLD ONLY BY:
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$29000 F.0.B. DES MOINES

TUBES FURNISHED FOR $60 A PAIR

Hunter Sales, nc.

P.O. Box 1128, Des Moines, lowa 50311
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BRITISH COLUMBIA—SCM, H. K. Savage, VEIFB

—This is the time of the year to say thanks to each of
qon for all the help vou buve given. The Centennial
ar has ended wrth all the projects and contests, But
veally, after this gerf vear, my wish 1 we continue
with the help and projects. It’s been a most gratifying
yeur for the B.C, on, VETASU hax obtained his
commercial fyving llcense \BALI has returned home and
now i VETBIT, VETAMW is bu~\ putting together
Qanta’s Heath s.s.b. rig. VETBQ Is out of the hmplt'\l
aod doing OK., VE7BML will be a VES, VE7TBOA is the
OM, VE7BQJ George and now VE7BXV Joe. VETBXX
is a new call. The VARC bhas sixteen vode and tlmnrg
members. According to reports from other clubs it looks
like a g year for new minuteurs. Traffic: VETBQA 108,
VE7AC 3%, VETBLS 22, VE7FQ 15, VETBLO 13, VE7-

BUG 13, VETBWA 2.

MANITOBA—SCM, John Thomas Stacey, VE4IT—
Wedding bells rang for VE4QK, VE4LG and VE4YJ re-
cently, New officers of the Dauphin ARC ure VE4INL.
pres,; VE4DP, ‘.‘ice-pres.; VE4PA, treas.; VE4SB,
secy. New culls earned from the Brandon ARC course
are VE4FD, VE4OD and VE4UP, VE4ARW has an HW-12
and has started a swap and shop net on 3750 at 8 .1
CST. VEAYC and VE4FO are recipients of e.w. section
net vertificates, Let us briefly recup the section uetivi-
tieg: The AREC n'mlmpated in the Brandon Balloon
Race, Paraplegic Pun-AM (iames, st. John's College
Snow Shoe Race, Red River Exhibition, Miles for Mil-
lions Walk nnd the Halloween Cioblin Patrol as well as
providing 2-meter ewmergeney communications units in
one Winnipeg hospital. The trailic nets have auiso pro-
vided good service; with both of them operating daily
throughout {967 f,md showing exvellent traffic results
vombined they handled in excess nf 1200 individual pieces
of traffic. The nets and the AREC need every willing
amateur, How about joining up today? VE4JJ is active
from Tlmm:on Net reports: Phone sessions 30, QNI
G644, QTC 25: cow. sessions 31. QNT 152, QTC 104, Traf-
fie: VE4ET 108, VE4J'T 101, VEANE 70, VE4JA 17, VE4-
NW 14, VEARW 14, VEYC 14, VE4GN 10, VE4QJ 8,
VEAXN 8, VE4COR 5, VE4LQ 4, VE4MX 4, VE4PA 3,
VE4FX 2, VE4EX 1.

MARITIME—SCM, J. Harley Grimmer, VEIMX—
Asst, SCM: R. P, Thorne, VOIEL SEC: VEIHJ. 1 ex-
pert that this will be the last column I will be writing
as SCM of this section and I would like to express my
appreciation to all those who have contributed to this
column and who have heiped to promote ARRL in this
soction. The Acting SCM will be William J. Gillis, VE1-
NR, who will act in this eapacity until an election can
be arranged. I am sure that Bill will perform his duties
most capably and 1 trust that all members will give
him their support, VEIAJE is a new amateur in Anti-
gonish, Yo ure reminded that APN meets daily at 00007
on 3635 ke, APN reports QNI 290, QTC 41, sessions 31,
’{‘Gmthc VEIOM 41, VEIAMR 32, VEIMX 18, VEIAAX

ONTARIO—£CM, Roy A, White, VE3BUX—My sin-
eere thanks to the Ontario hams who voted for me in
the recent efection uand [l do my best to warrant vour
vonfidence. Please keep me drlused concerning items nf
interest. [ would appreciate reeerving copies of ciub bul-
letins each wmonth. The Ontario Phone Net, on 3770 ke.,
is coming back to life with a bung, \,EBET\I wur eap-
able PAM, is looking for more controllers. Whv not offer
vour services for half an hour or so onee n week? The
DOT has been sending out violation notices to a fow
(intdrm hams who have been neglecting to put the prefix

"VE” before eall letters, As the DOT points out, the
prefix is necessary to determine the country of erigin
and failure to include it is n violation of the regula-
tions. The Windsor Amateur Radio Club lost a valued
and well-liked member when VE3ANJ passed away sud-
denly in Dec. Let’s give a big hand to VE3DJK for s
eupably carrying out the duties uf Acting SCM during
the past few months, Our hard-working SECQ appeals
to a few tardy EC laddies to send in their reports regu-
larly. Please give VE3EUM vour full onnperatmn VE3-
CAB suys 2-meter activity around Belleville is gomg
great guns and he hopes fo have n repester station in
operation shortly., The Wentworth County ARPSC has
bern busy L:telv what  with wssisting with Christmas
parades, car rallies, vte, Those taking part in the parade
portion imcluded GBX, FSI, FVJ, FYV, EUM, ELY and
FYY, while DPC und CXJ helped out from their base
stations. The assistatice to the cur ralliex was considera-
ble and thanks go to CJ, CO, EQI. AAE and EUM. This
muy be n little late hut vour new NCM wixhes one and
alt " health, happiness and prosperity in 1968, Traffie:
VE3GI 171, VE3DPO 140, VE3DBG 132, VE3EZI 116,
VI3BZB 107, VE3GCE 104, VE3BUR %0, VESATI 70,
VESAWE 50, VEINO 39, VESDU 33, VE3KHI, 43, VE3-
RO 19, VE3DGB 17, VE3DH 13, VE3EBC 12,




sesessssssssssccs BARRY ELECTRONICS eeveveeeececcens

200 Mfd. @ 300 VDC Gen. Inst. Capacitors. Fresh stock. 60¢ w/mtg brkt.
80 Mid. @ 350 VDC Gen. Instr. Capacitors. Fresh®stock. . . 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

0008000000008 00000000000000000000000000000000080000000000000000000080000000000000000000000000000000

$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:

Milllammeters 314" Square $4.99; 414" Square
4'" Square $5.99; 414"
Square $7.99; DC Voltmeters & Ammeters 315"

$6.99; Microammeters 31

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 Microammeters). Specify st and

2nd and 3rd choices when placing your order. Also, 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. TAC Madel 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-3

.54 to 54.0 Mcs. $79.95 brand new; RCA Lonlpact All-Band Receiver $75.00 (good
cond. but dial needs adjustment) bommerkamp FR-100B $250.00 unused.
RME 6900 HAM BAND WWV, CW, SSB, AM Receiver, excel. cond. $250.00.
DUMONT TYPE 279 DUAL-BEAM 5" Scope. Good 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 872A, new factory jobber boxed @ $5.95, new
factory fresh 366A @ $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., Labs, Experimenters,
etc. Excel. for Junction Boxes. All have unique
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-484" 1. X 33" W X 154" D @ $1.50
#043B-434"" 1. X 3"/" W X 256" D @ $1.75
#064A- 63/" L X }'V" WX “/" D @ $2.25
#0835A- 8?/" L X534 W Y “’” D @ $3.00
$#106A-634" L X 01/4" W X 2“ %" D @ $3.50
For 30 or more of each size write.

KW TRANSMATCH (using all Millen new
factory parts) . (See Qct. 66 QST article on
Lew McCoy’s Transmatch page 38) Less Chassis
and Meter. KW Kit @ $45.66 Prepaid. 150 Watt

Kit @ $34.00 Prepaid.

1,000 Volt (P.LLV.) @ 1 JI--
Amp. Diodes. 30¢ each i
{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 60%, (and better) off list.

STILL bPFCIALI7ING TN TUBES AND SEMI-

CONDUCTORS CHISED * DISTRIBUTOR
FOR ROMA(‘ ChI‘R()N EIMAC, JENNINGS,
MACHLETT, PENTA, RA\THI‘ON VARIAN,
WES rmc;nousn AND' MANY OTHEKS.
S Y S ————————
BARRY ELECTRONICS DEPT. (-
512 BROADWA RK, N Y. 10012 0-3

NEW

WALKER 5-7000 '(Area Lode 212
{1 Enclosed i3 money order or (-heck and my order, Prices
FORB, NYC. Shipments over 20 Ibs, will be ;hmped collect for
s.lnppmg charges. Less than 20 lbs, include suthcient nostage.
Any overage will be refunded. Fragile tubes shipped via Rail-
way Express, Minimum order $5.00.

{3 Send 10c for 72 page Greensheet Catalog #18. (Prices sub-
ject to change) Write for your copy.

] Send, information

— D A S BT Ak




mmﬂbook

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. Eisewhere add
inciuded in both editions! 50¢).

e QSL Managers Around the o Radio Amateurs’ Prefixes
World! by Countries!

& Census of Radio Amateurs e A.R.R.L. Phonetic Alphabett
o Radio Amateurs' License & Where To Buy!
Class! e Great Circle Bearings!
o World Prefix Map! © International Postal
« International Radio Information!.
Amateur Prefixes @ Plus much more!

WRITE FO
FREE
BROCHURE!

e Ll AMATEUR"b |(
(w]=] QI

pDept. A, 4844 W. Fullerton Ave.g
Chicago, Il 6063_925

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: 3/65K7,
1/6K8, 1/65J7, 1/6H6, 1/68Q7, 1/6F6G, 1/5Y3G, & 1/VR-105,
Beaf freq osc. control & prov. for speaker & headset. Size:
1004 x 20 x 11%’; : 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:
4/6AGS5, 2/6AK6, 2/6C4, & 3/6J6. Two
preset channels in the freq range. (Ideal
set for local netting on 114 meters.)
Size: 412 x 8 x 117’; Wt.: 18 Ibs.

Price: Used ...... veenas vereess 31895

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, 0.—25% Deposit on C.0.D.’s—Dept. Q
BIG FREE CATALOG-—New edition just off the press!
Write for your FREE copy todayi

FAIR RADIO SALES
P.O. Box 1105 * LIMA, OHIO - 45802
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QUEBEC—SCM, J. W, They, VE20J—SEC: VESALE.
RM: VEZDR., PAMs: VE2AGQ., VESBWL. We nme
pleased to hear about the formation of these new clubs.
In Thetford-Mines, VE2CTM—VE2ASW, pres.; VE2-
BEA, vice-pres.; VE2BZL, treas.; VE2DGY, secy. The
Club des Amateurs de Gaspe—VEIWM, pres.; VE2GU,
vice-pres.: VE2DDO, seey.; VEZDAL, treas.; VE2-
BZY, responsible for V.H.F.: VE2DAL responsible for
H.F. and R, Desjurding, public relations. We list here
nets who report: RTQ 3600 ke,, RPQ 3780 ke., {Juebec
AREC (Sim.) 3780 ke.,, OQN 3535 ke., ECN 3540 ke.,
VE2RM (fom,) 146,400 Rx; 147,180 Tx.; VE2ZRM (a.mn.)
144,400 Rx, 147,745 Tx.: VE2TA 146,250 Rx. 147,500 Tx.
Le Radio Club de Quebec, avec la collaboration de Ber-
nard VE2AP, EC pour la région de Québee, procéde
actuellement & une réorganisation compléte 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 4 offrir leur collaboration en 101g-
nant_ les rangs de PAREC. Félicitutions 3 VE2ZBYK et
VE2BVG qui ont répondu 2 un appel durgence e
laBelgique et qui ont ainsi permis de sauver la vie d'un
patient. belge en lui procurani un médicament trds rare
venant de Toronto, VE2XN a muintenant changé (e
QTH; Joseph est. tonjours frés actif sur le 75 et 40
métres ef c'est de Gaspé qu'on peut l'entendre réguliére-
ment. VE2AJD a du se résigner & une longue convales-
cence i la suite d’un malheureux accident d’automabile,
Traffic: VE2DR 197, VE20J 112, VE2BRD 111, VE2ALE
6%, VEZDCW 56, VE2AJD 43, VE2EC 87, VE3WDM 30,
VE2CP 28, VE2BMS 20, VE2BVY 10.

SASKATCHEWAN—Acting S8CM, Gordon Pearce,
VE5HP—New ufficers of SARL are VEsEP pres.: VE3-
OF, vice-pres,: VESFH, secy. The new EC for the South
Fast Section is VESDO, probably assisted by his XYT,,
VESHO, Our new PAM is VESPZ. of Swift Current.
The Boy Scout Jamboree held at Buffalo Pound Lake,
north of Moose Jaw, was serviced by hams from Moose
Juw, 8askatoon and Reszma The Haskatoon Club has
been working hard on a “History of Ham Radio.” Two-
meter activity in Regina 1s picking up, also Moose Jaw
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 was lost in southwestern
Saskatchewan., Liasmon was maintained with the search
ventre at Lethbridge. The directors of the SARL should
be in tonch with all their “cunstituents.”” On-the-uir and
mail liaison would certainly help to build up our SARL.
We are also hoping for u lurge increase in SARL mem-
bership. Get in touch with VESFH. And remember too,
the 1968 Saskatchewan 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 car break down in the U.S.A. Several Alberta
hams immediately headed south with a truck and towed
him hack. \V‘lfhm minutes after the return trip started
his XYL in Lethbridge and parents in Regina were
breathing easier. Many of the hoys made contact with
the Queen Mary on her voyage to Man Diego, VESLM
seemed to have regular hourly skeds with her. Traffic:
VESLM 71, VESHP 69, VISR 45, \E5LQ 18, VEsBO
7, VESNX 5, VESEQ 4. VE5LK 3, VESBD

Hop
ONTO YOUR
HATS,BOYS

\ .

!
Wreatock 63

mfi'

SW1tch to Safety



Somebody’s always fooking fot
something ditterent in nome TV,

yr or CB towers. Some people
1o satisfy

thrives Oftr

Home Office —Factory

$.0. BoX 2000, Peoriz, \iinols, u.S.A, 6160
phone 209637 8A16 TWX 309-697 1488
Systems office —

gox 877, Richardsot Texas 75080

Phone Z\A-N)X-Msl

ROHN.

Western office—
310 Quingey Street, Rend Nevada 89502
phone 702-322-9300

Fastern Office —
P.0. Box 2101
Hanover, Mass. 02339
Phone 617-826-2511
southern office —

P.0. BoX 8537, girminghat, Ma., 35017
phane 205 ‘3411189
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T SWAN’S KING OF THE ROAD

SWANTENNA ©

DOES THE WORK OF 5 ANTENNAS IN ONE
' 5 BANDS — 500 WATTS P.E.P.
80-40-20-15-10
YOUR TRANSCEIVER IS BANDSWITCHING—
WHY NOT YOUR ANTENNA?
CHANGE BANDS WHILE DRIVING!
FIXED STATION PERFORMANCE AND CONVENIENCE

Costs Less Than Other Types With Equal Power Handling Capabllities
DON'T STOP TO CHANGE COILS or CARRY 5 ANTENNA SYSTEMS!

Remote MODEL 55 — 39500 Del.uxe Bumper Mount 32495
s st 5 S TIMINT gy

S5SWa N

ELECTRONICS CORPORATION
Q-3 OCEANSIDE, CALIF. 92054
SUBSIDIARY OF CUBIC CORP.

USED MODEL 501 TV CAMERAS

MADE IN US.A, $160.00 FOB Hollis

Each month we have a limited number of used
TV eameras 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, ete. All have been
) A . 3 . checked out and are guaranteed for 90 days. Com-
It's like having two receivers. Transceive with the 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 J Used Model 501 sale priced
HA-20. Featured are 1 kHz readout, VSWR meter H

complete with remote bridge connection, and a $'|60.00 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.
SALES FROM OUR FACTORY MADE BY MAIL ONLY
ison, Wisconsin 53713
Madison, Wisconsin 537 Dept. S, 19623 Jamaica Ave., Hollis, N.Y. 11423
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TRIACS**

o RCATLADK speciaL

scrRs .. C-E- | 5007y saie
3xx 6% MIL l::J 50 10 for 25¢

PRV AMPS AMPS wt L) 100 1ofor 35¢

1(5)88 35 [} —— Tests {7 150 10 for 40¢ |

.8

3008 32 H (32 dtop 200 10 fer o

4007 1.25 [] 1.95 1250 10 for 50¢

6007 1.75 [ 2.60 THATS [7] 300 10 for 55¢

FIELD EFFECT TRANSISTORS

DAAIN RAYTHEON 2N3608
“ MOST.”  pechannel
GATE! sarez  [GFET ]
(800Y) lnput D 99
source] 10 million meg- ea.

PLUS
ANY

$‘|0‘o 9.6

1TEM

“HAM SHACK PAK"

WORTH OF
TRANSISTORS
RECTIFIERS
RESISTORS
CONDENSERS
DIODES [ ETC.

Add 25¢ for handling

FREE

X or items
totalling
1.00.

i EPOXY TRANSISTORS & IC’s

Fairchild, Motorola, Texas, Bendix

‘1 4-—2N3563 NPN, 600MC, 200MW .
{_| 4—2N3643 NPN, 250MC, 350MW
3—B-5000 5W. 3Amp, PNP .......
1 4—2N4313 PNP 600MC, 200M

3—2N3565, 500HFE, NPN, 200MC .
3—2N4265, 400HFE, NPN, 350MC .
1-—-DUAL 4 IN. GATE, EXPANDER .
] 1—QUAD 2 IN. NAND/NOR GATE .
.} Y-—7 O3 LINEAR RF AMP, Fairchild ... $2.4

[ Rspsppsninitons

AMP TOP HAT AND EPOXIES

PIV  Sale PIV  Sdle PIV Sate
5007 5¢ 800 [ 21¢ 1800 [] 90¢
100 F] 7¢ 1000 [] 32¢ 2000 [] 1.25
200 [ 9¢ 1200 [ 45¢ 3000 [] 1.50
400 {7 11¢ 1400 [ 65¢ 4000 [} 1.95
600 [ 17¢ 1600 [ 75¢

s Actual Size .
PIV  Scle PIV  Sale

[7] 100 MICROAMP
~ PANEL METER

® Mode in USAS 99

® D'Arsonvol e
a.

Meter Mavement!
New! Otuuully d-:n‘nrd 0 be used with radia.
Basic' metce m?lvtmrnt 100ua
or casy iastallac
STl Sosaies ™ eaasion fn, paacl
, hobbyises, tabs, e, Hurry, at
hey won't lase lon; ng!

7 1 AMP 50 [J 7¢ 600 [ 20¢

MICROMINIATURE 100 [J 9¢ 800 (] 25¢
[} 12¢ 1000
SILICON RECTIFIERS 300 =) 17‘: L1 39¢

2 AMP PIV  Sale PIV  Sale

47 200 1 12¢ 1000 ] 45¢

SILICON oy oo 11 15 &
/ 600 [} 19¢ 140017 69
RECTIFIERS 018 o) G

800 29¢ 1600 [] 89¢

SILICON

TUBE
SPECIALS

(Replaces!  Sale
[[JIN1238 5U4GB) ... 2.3932N3235 Q\\ N\
[11IN1239 5R4) ........4.39 " \\\Q,Q
(JIN1237 0Z4) ... 2.39) WA1L5 g\ Sale pIv  Sale
[JIN1262 6AU4GTA) ..2.39¢ BVog0 100 {1 19¢ 600 [ 59¢
C1N2637 866A) ... 99908 {1 25¢ 800 |} 69¢
O 30G4) ........ 2.39§(AMP) 15 5225 1] s3¢r000 1 79¢

[

General Instrument

Full ]
Wave s 88 -
Bridge ac .

5 AMP v -
1500 P 1V x>

O +
1.5AMP
2000 P1V

SILICON g
RECTIFIERS I

GLASS AMP* /SILICON RECTIFIERS
A ———

PIV  Sale PIV Sale
ONE AtAP 138 xi ;« 600 [} 19¢
PRV may be ex il ¢ 800 [ 21¢
creacd without 200 {7 9¢ 1000 ] 32¢]
breaking down. 400 i3 13¢ 1200 L] 45¢

AS ADVERTISED OR YOUR MONEY BACK

GIANT SPRING CATALOG ON: Parts, Rectifiers,
Transistors, SCRs, 1.C.’s, Equipment, Etc. 10¢

(12 AMP siLicoN

800 P |V RECTIFIERS 4 o 5'

TERMS: include postage. Rated, net 30 days, COD25%
£.0. BOX 242 M

POLY PAK

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
fegal 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 Distributer or Direct.
l Direct Shipment Prepaid.

s

4

CRRIIRIE Ltoctivuint

6151 DAYTON LIBERTY ROAD AYTON OHlO 45418
ONE: AREA CODE 513 — 835.5

“The Quad People”

EXPERIENCE
TALKS TO YOUTH...
See Page 157

-

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!
T-5

When you leave your QTH
put your LT-5 portable 40-80

L

meter CW transmitter in your

pocket.

$24.00 KT SEND FOR FREE
$35.00 WIRED DATA SHEET

OMEGA ELECTRONICS COMPANY

10463 Roselle St. ®  San Diego, Calif. 92121

Silent Repy

Ifr 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.
WI1PJE, J. E. “Cap’ Bmith, West Newton, Maass,
K1VPF, Edward Allen Avery, Storrs, Conn,
W2AJL, 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 1. (Si) Burke, Dumont, N, J.
‘W2LG, William Bauer, Brooklyn, N. Y.
W2NQS, Angel Fernandez, Brooklyn, N. Y,
K20TQ, Samuel T. Marks, Albany, N. Y.
WA2VNU, Joseph LoVaglio, Rome, N, Y,
W2VVEK, Thomas H. Ambruster, Haddonfield, N. J.
WAB3CFR, Louis M. Biester, W. Philadelphia, Pa,
W3GLI, George ¥. Reid, Berwyn, Pa.
KBIEC, Richard L. Spiese, York, Pa.
W3JFR, Wenzel (Bill) Welischek, Hartly, Dela.
K3LHU, George 8. ** Pete” Truly, Frostburg, Md.,
W3MO, Don G. Harmer, Washington, D. C,
W3UVJ, J. Roilen Quillan, Coatesville, Pa.
WA4AIS, W, K. Cowan, Chattanooga, Tenn,
WA4AKS, Wayne J. Morris, Oldsmar, Fla,
W4BXG, Wm. J. Huffstetler, Alcoa, Tenn,
WB4CNO, Richard E. Bolen, Atlanta, Ga.
K4D DL, David W. Simmons, Shelbyville, Tenn.
W4GOX, William J. O’Phelan, 8t. Petersburg, Fla.
W4KV, James W. Spratlin, Springfield, Va.
W4PZY, William B. Attmore, Ellerson, Va.
W4UOT, Warner A, Simpson, Tullahoma, Tenn.
K4UUD, ¥enry C. Carlisle, Smyrna, Ga.
W4UVY, Charles D. Thompson, Jr., Johnson City,
Tenn.
WASBDI, Albert Goss, Loranger, La.
WHECJJT, J. D. Pritchett, Dallas, Texas
W5HCT, James N. Barclay, Austin, Texas
W5PBU, M. H. *“Moon' Mullins, McAllen, Texas
WASQME, Robert P, Jarrett, Canyon, Texas
WASQYE, Michael Stottlemyre, Hennessey, Okla.
W58ZZ, John Drummond, Jackson, Miss.
K6AB, Alva J. Spriggs, Los Angeles, Calif,
WBASM, Daniel O. Cleaver, Dunsmuir, Calif,
WAGCEL, Willlam (4. O'Connell, 8an Jose, Calif.
K6HTJ, Frank Goulart, Hayward, Calif.
WAGKIL, Earle B, Duskin, Baldwin Park, Calif.
K6MZT, William J. Peters, 8an Marino, Calif.
K6VTQ, Edwin J. Mitehell, Garden Grove, Calif.
WT7NZP, Stanley L. Rea, 8pokane, Wash.
WRIDC, Philip *“Red’ Byerly, 8r., Detroit, Mich,
W80ZW, Ronsald A. Slutz, Dayton, Ohio
K8PKU, Leland K, Lebar, Flint, Mich,
WS8POH, Ray Hartman, Tiffin, Ohio
WAIGEQ, Kenneth X. 8mith, Chicago, IlL
WAOHQB, George M. Lyons, Indianapolis, Ind.
WOIMG, Milton L. Davis, Harvey, Il
WAOLFZ, James Wylie, Minonk, Ill.
KOMUD, Edward R. Codman, New Carlisle, Ind.
WAORKW, Thomas (4. Robinson, Chicago, Ill,
WOTNP, Harold W. Beach, Fort Wayne, Ind.
WAGHTW, Edward L. Mueller, Edmore, N, D,
KBIGZ, Ralph Hammer, Rushford, Minn,
K@PGQ, Ray 8. Eldridge, Denver, Colo.
WaVBH, Arthur B. Monroe, Sikeston, Mo.
WEYQR, Earl Shirley, Rapid City, 8. D.
KHBAM, Corwin D, Sayres, Honolulu, Hawaii
KH6ATS, William W, Ruddock, Kailua, Hawaii
KH68AXY, Jumes G, Kagihara, Honolulu, ilawaii
KH6DLA, Edward T. P. Lau, Honolulu, Hawaii
VEIRT, A. E. 8, Whittaker, Aspen, N.8., Canada
VE2VD Gerard Vaillancourt, Quebec, Canada
VE3ACY, Jack Hough, Toronto, Ont., Canada
ZS1CQG, Bid E. Poole, Onrust River, C. P., Rep. of
8. Afr,
9Y 4TI, Stanley E. Knowles, Port of Spain, Trinidad
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AN INTERFACE BETWEEN TELEGRAPH CIRGUITS

REQUIRING BUFFER STORAGE OR SPEED CHANGE

The Model 1300 Electronic Storage Unit provides buffer storage of standard
5, 6, 7, or 8 level telegraph information. It is ideally suited to function as
an ‘‘on-line’” interface between telegraph circuits operating at different
speeds or to store routine messages necessitated by busy circuits or high
priority traffic. The unit is intended to directly replace conventional electro-
mechanical punched paper tape equipment now used for similar purposes.
Basic storage capacity . . . 14,400 bits (2,400 5-level characters).

Input is standard Serial 5, 6, 7, or 8 level teleprinter code, 60-200 wpm.
Qutput is standard Serial 5, 6, 7, or 8 lavel teleprinter code, 60-200 wpm.
Solid-state digital design occupying 314" of standard 19” relay rack.
Mode! 1300 EIectronlc Storage Umt / $2400 00 FOB / Fredenck Md / 90 days dehvery

"FREDERICK ELECTRONICS Conronarion

HAYWARD ROAD, FREDERICK, MD. 21701
. PHONE: 301-662-5901

Learn?—Braust 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.

L J
THE RADIO AMATEUR'S OPERATING
$1,oo POSTPAID MANUAL deserves a place on the book-

shelf of every amateur who prides himself
on good operating procedures.

US.A. — $1 .25 Elsewhere

TuaeAMERICAN RaDIORELAY LEAGUE, INC.

Newington, Conn. 06111
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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.

Electronic Distributors, Inc.

11324 Fern Street, Wheaton, Maryland 20902

—

BETTER READABILITY
o, AUTROJG 1,85 AUTRONC 79 5]
Preferred by betler operators

ELECTROPHYSICS CORP.
o e o e v e 598 W, 18th St., Costa Mesa, Calif,

Send
for

rachure
—

RU*MeeT MEe in ST. LOUIE” R,

at
HAM RADIO CENTER
§342 Olive Blvd. St. Louis, Mo, 63132
Amateur Radio Equipment

Sales & Service
(314)-993-6079 Bill, W3QDF

QUAD KITS FOR10.15-20 M

é‘// SW FROM ONLY

FIBERGLASS OR BAMBOO )939'95

m Spreaders: 1%’* Bust, %’ Tip m 1-107X 10"
Aluninum Center Plate ® Cast Aluminum Spi-
ders 247X 24’7 ® 1. Tnstruction Manual showing
exact dimensions and curves showing results to
be expected.
SINGLE FEED LINE VERY LOW SWR
INPUT Z FROM 45- 55 OHMS
2, 3 & 4 ELEMENT KITS

; X 406 Bon Air Dr.
5[3!’ /d”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; Q41— E; Q56— D; Q6 — below.

0 GG
a RI Cy, C2—A.f. coupling
c’__l . capacifors
T=c3 Ca—A.f bypass cap-

R2 2 acitor
_ﬂc_° Ri—Grid return re-
AF. ist
R3 sistor
INPUT OUI%'ifL'JT Rz, Ra—Load resistor
[} ’ o and bias di-
IJ'? l +Vee vider
———018
Cl
Cy, Ca—A.f. coupling
RI ____K__.o capacitors
Cs—A.f. bypass cap-
R2 c2
c3 acitor
AF N AF Ry, Ra—Bias voltage
INPUT R3 OUTPUT divider
Rs—Load resistor
A
VOX System for S.S.B:

(Continued from page $8)
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 § Line*** 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
ig 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 switeh, indentical to one of those shown
in Fig. 1, to one grid (Pin 2) of Vy (the second
mixer) in the 328-3, 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-foot 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. [AEF—]

2 Hildreth, * Instantaneous Break-In With the Collins
8 Line,” QST, December, 1963,

3 Hildreth, “ Transistor Keyer/Muter for Collins 8 Line,"”
@87, December, 1964,

+ Hildreth, * More On 8-Line Break-In Keying,” QST,
May, 1966,




Model EP-63-JR-1

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 [nformation Write Dept. Q38,

81 SO. BERGEN PL., FREEPORT, L.I. 11520
(516) FR 9-8800

and they are available
postpaid from . ..

Record keegmg can often be tedious. But not with the
ARRL Log Book. Fully ruled with legible headmgs it helps
make compliance with FCC rules a pleasure. P

Mobile and portable operational needs are met by the
pocket-size log book, the Alinilog. Designed for ut- 3 0 ¢

most convenience and ease

First i impressions are important. Whether you handle ten or
a hundred messages you want to present the addressee with
a neat looking radlovram . and you can do this by ¢
using the official ra(lwgrumform 70 blanks per pad. 35

Lt you like 10 correspond with fellow hams you will find the
ARRL membership stationery ideal. Adds that rs ,
final touch to your letter. Per 100 sheets -5 0

The American Radio Relay League
NEWINGTON, CONN. 06111




Cramic oil Frms
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. 90003

J NOW GET FACTORY PRICES IN QUANTITIES
\3\\\ 70 750 FROM YOUR LOCAL DISTRIBUTOR

ALL-BAND ANTENNA CONNECTOR

HYE-QUE { molded connector has
eyelets for securing antenna elements,
heavy copper leads, coax PL259 con-
nector for feedline, and tie-point for
antenna support, Drip-cap protects
" connector. RReinforced. At your deal-
< er's, or $2.95 postpd. Companion in-
sulators, 2 for 99¢ ppd. Instructions
included.

BUDWIG MFG. CO., p.0.Box 97A, Ramona, Calif. 92065
LICENSED ENGINEER ....... LAB EQUIPMENT—
——»J)-J ELECTRONICS 4——3
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&M'S NEW
ELECTRONIC
KEYER

THE
‘ “DAH-DITTER"
$34,95 POST PAID U.S.A. Model EK-1A

Completely solid state with integrated
circuits o Built-in power supply e Moni-
tor o Speed range o 5-40 WPM with
fixed 3/1 ratio e Use with your own key e

ORDER DIRECT FROM:
MAM ELECTRONICS @ 6835 SUNNYBROOK, NE
ATLANTA, GEORGIA 30328
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M.U.F. Tendencies in Sunspot Cycle
(Continued from page £8)

Elongated F» single hop (i.e., KIH6 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
KIH6 to W6, or Europe to W1, 2, 3,

During the season change period (mid-March,
mid-September) there are often Fy type contacts
between North and 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 E skip into the
Caribbean area, 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 day, and
contacts from 1600 PST to 1900 PST ure not
uncommon. Stations in the southern USA
usually benefit the most from this.

Summary

The low band occupancy during scattered
50-Me. openings is a shame. There is no good
reagson why more of ns caun’t be aware that the
band is open, or that it is likely to be open,
when these unusual conditions ovceur. 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 W6BJI here in Fresno heard VPIPV in
Belize, British Honduras on 10 meters asking
a VE3, ... “hey, what's going on with ©
meters?” WB6BJI broke in and told the VP1 in
short order. That was a Wednesday, and the
VP1 promised to be un 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 Me. is often open: at least much more often
than we observe with reportable two-way con-
tacts or verifiable heard reports. But you do have
to be on hand at the right times, and so does
somebody else, at the right distance, in the right
direction! O5F—]

3 Bimilar combinations of east-west Fg znd the northe
south TE mode have provided extreme DX, even to more
than half way around the world, — Fditor

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 vears in Vietnam with excellent resulls
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)
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S ZE 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

E photos and drawings. It deserves a place

%

A\

in every shack!

THE AMERICAN RADIO RELAY LEAGUE

NEWINGTON, CONN, 06111

PRACTICAL
10EAS

STATION

VOLUME 7
U.S.A. 5
$1.00 $1.25 Elsev 3

‘ililjwﬁ

ELECTRONICS TEACHER—
HAM RADIO OPERATOR

Two positions open in boys' camp, Lenox, Mass. Electronies coun-
selor and ham operator. General Camp has full equipment. 40th
year. Highly falenfed staff from all paris of country, Send full ex-
perience, fraining, Camp Mah-Kee-Nac, 137 Thacher Lane, South
Orange, N. J. 07079

W2AU BALUN LETS ENTIRE
ANTENNA RADIATE!

STOP WASTING YOUR SIGNALL

ANTENNA PATTERN

ot 2o REMEMBER, YOUR ANTENNA
’f’ -~

Cd

IS THE MOST IMPORTANT
PIECE OF GEAR YOU OWN.
No Radiation from Coax
No Center Insulator Needed
Perfect for Inverted Vees
{Use Hang-up Hook)

Built-in Lightning arrester
Broad-Band 3 to 30 Mec.
Takes Legal Power Limit
Two Madels:

1:1 50 ohm coax to 50 ohm
balanced

4:1 75 ohm coax to 300 ohm
balanced

A must for Inverted Vees,
Doublets, Quads, Yagis and
Multiple Dipoles.

$12.95 AmaTEUR
®

W2AU Complete pretuned Fiberglas Quad ...... $99.95
W2AU Complete pretuned Vinyl Quad.......... $64.95

UNADILLA RADIATION PRODUCTS
Unadilla, New York 13849

'1968@1&!&&
" OF BARGAI!

NEW

FREE

Everything in equip- :
ment and accessories
for HAMS and CBer
at World Radio Lab’
Amazing low prices!

Great Amateur
“Package" combina-
tions picked by
WRL's experts.

Anything in the
book on easy
credit terms!

WORLD RADIO LABORATORIES

3415 West Broadway
Council Bluffs, lowa 51501 QST-27a

Gentlemen:
Please rush me your Free 1968 Catalog.

Name
= Address
B City. State
-

BEAREEEE AN NN AN A
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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.

Crawford Electronics

301 Main Street
Genoa, lilinois 60135

THE “MINI-BALUN”

Small — light — efficient — weather proofed —
have your antenna radiate, not your feed line
- yse for dipoles, doublets, vagis, 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.S5.A.—$9.00

BILADA MFG. CO.
Manasquan, N.J. 08736

P.O. Box 283

EXCELLENT SELECTION—AT EXTREMELY
LOW PRICES—48 HOUR DELIVERY

i Thousands of frequencies in stock. Types in-
clude HC6/U, HC18/U, FT-241, FT-243,
F1-171, 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-inch or 3%4-inch diameter (specify), $5.95 post-
paid USA.

CODEMASTER o Box 29, Portsmouth, R.l. 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 114-inch-diameter tubing
was about $35.00 and the air variables in the
matching network about another $30.00. A con-
siderable amount of eapacitance is required; ¢,
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 matceh 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. [G&7—]

ARPSC

(Continued from page 61)
at the judges’ booth. Mobile stations trailed the foot
runners and reported the progress of the race.
~— KSNYGQ.

On Deec. 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. — KOJDD, 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 sections reported:
Ala, Alta, Ark, BC, Colo, Conn, Del, EFla, EMass,
Ga, IlI, Ind, Kans, Ky, La, Me, Mar, MDC,
Mich, Mo, Mont, Nebr, Nev, NH, NLI, NC,
NNJ, Okla, Ont, Org, Que, 8F, SCV, 8ask, SDak,
SNJ, 8Tex, Tenn, Utah, Va, Wash, WVa, WFla,
WNY,WPa.  [G&F

x
How’s DX?

{Continued from page 91)
usually get on around 28,560 ke. from 2200 GMT till the
band closes, thcn start up on 1,250 ke. at 0200 or su,
week ends onh " Trathic work takes precedence over DX
hunting at I\CGIC and Don notes that his Q8Os with
Sixes outnumber any other U.8S. call area at least two to one
..... KH6BZF reports action by 5W1AS on 28,582 ke,
at 0230 GMT or so, also that \\ AGVOP/ISHS6 changed his
spots to KHEGKI ZL2AFZ tells WALDJG of
imminent Chathams ha.mmmg and WABVVJ sohclts your
cooperation to assist with plans for a Brunei go . —. .
K6CAA totes a KWM-2, HW-32A and 18—~XVQ with him
to KP6AP and other Pacific points ., _ . ... . More Qceanian
tidbits from literature of aforementioned clubs and groups:
VhﬂI»\ supplants VKICR on Macquarie, 14,030-ke. e.w.
after 1500 GMT, the latter returning to VK3UG.
VE9DR's departurc lm.ves [®; hnstmas in VK9XI's 20-sido~
band charge. . . . Ex-ZK1AR rocks ’em as 5W1AT.
PKs ISH SYAIx SYBC 8YFE and 8YZZ abound on 20
phone, 1000-1300 GMT,

(Continued on page 164)
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EXHIBITS
NEW YORK
ain: BOLIBEUM

TECHNICAL
SESSIONS
NEW YORK

MARCH 18- 21

CONVENTION / EXHIBITION

IEEE 53 /mwermational

* g EG‘STRé“gs?ig -Ggo% g}{\'bgtsaysm

o 48 GENERAL SESSIONS at the New enerai Sessions an 1DILS,
. :00-12:30: and out privileges.—IEEE Members
;,%55;:55"0"‘ Hours: 10:00-12:30; $3.00. No%-memgbers $6.00. Ladies

$1.00. High School Students $3.00 if

e FOUR FLOORS OF EXHIBITS at the accompanied by an_adult—One stu-
N. Y. Coliseum including over 750 dent per adui"c; Thursday only~—
firms. Hours: 10 a.m.-8 p.m. 4 Days. timit of 3 students per adult.

¢ GALA ANNUAL BANQUET—Wednes- « REG-IDENT CARD
X 3 - speeds request
s R ¢+ Hilten Grand for exhibitors’ _literature. Ask for
i one when registering.
e FREE SHUTTLE BUSSES between
the Hiiton and the Coliseum—every o ESCALATORS/EXPRESS ELEVATORS
few minutes. to the Fourth Floor.

| 4 CQ de W2KUW A | | ENJOY EAsf,- RESTFl:ll. KEYINE;
e, DEST OFFER!! wih WIBROPLE X

for any piece of aircraft or ground
radio units, also test equipment. All types of tubes. . o
Particularly looking for 4-250 » 4-400 » 833A » 304TL Sending becomes fun instead of
+ ACXI000A « ACX5000A et al. T7L + 51X « 390A ; TPATIC Vibroplex. It actually
o ARM « GRM o GRC » UPM « URM « USM units. does all the arm-tiring nerve
TED DAMES CO., 308 Hickory St., Arlinaton, N.J. 07032‘

wrecking work for you. Ad-
justable to any desired

speed. Standard models have
polished Chromium top parts
and gray base. DeLuxe mod-
RAD I o O FFI c E R els also include Chromium
. . Base and red finger and
TRA' N EES thumb pieces. Five models to choose from, priced at $19.95
to the 24K Gold Plated Base **Presentation’ at $39.95.
A fimited number of openings are available to
men willing to train for the interesting and well- wBRO KEYER
. . s + Works perfectly with any
paid career of Marine Radio Officer aboard U. S. Electronic Trangmitting Unit.
Flag merchant vessels. An F.C.C. 1st or 2nd Class Wei'r,ghs 2 "lbs., with a bas,e
Commercial Radiotelegraph license is required. %ﬁlybygomﬁgas;’;?{:plgg
These openings will be particularly appealing to knob and finger, and thumb D
younger men who have completed their military ‘;ﬁgs';?é‘e‘%aﬂéﬂfgg slgﬁgg&ﬁu;
obligations. Write to The Radio Officers’ Union, Plated Base at only $24.95.
Room 1315, 225 West 34th Street, New York, Order today a: yosr declers or direct
N.Y. 10001. THE VIBROPLEX CO., INC. | FREE
833 Broadway New York, N. Y, 10003 | T97Cer |
LRL-70 ANTENNA 70’ LONG, 80 & 40 M [ J Power rating 2 Kw. P.E.P. or over

3

PRICE OPERATES ON 2 BANDS AUTOMATICALLY 3. Center insul with f le coax to
$30.00 2 1. Loading coils for 80 & 40M doublet operation take PL.-~259 plui 2
in Cont. 2. Adjustable ends to set 80 meter resonance 4, Fittings on insulators to tiecon rope
USA. ppd. SWR 1.5:1 or less at resonant frequencies Use RG-8/U feeder
LATTIN RADIO LABORATORIES . Box 44 i Owenshoro, Kentucky 42301
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NEW HocH rowe w

DUMMY ANTENNAS

E Gentec  Dummy Antennas
permit transmitter adjust-
¢ ments under electrical con-
ditions duplicating actual
antenna  conditions, but
converting and dissipating
electrical power as heat,
M°de' 575 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 5251 525B| 510U  SION  5I0B
Term’ls UHF| UHF N BNcC} UHF N BNGC
VSWR (max) 1.05 1.1 1.05 (.05 1.1 1.05 .05
Power TW] 125W (250W ICAS)| 500W (IKW 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)

\GENTEG INCORPORATED, P.0. Box 233, Raritan, N.J., OSSGSJ

110-120 YOLT!

7 A.C. [,500-watf, 60-cycles at
‘3600 RPM. Light Plant. Fan-
. helt driven from pickup or
- smaff ygas engine. Operates
: saws, drills, lights, even T.V.
T Weight 25 pounds. Guaranteed,
© With Voltmeter, switch, and
- pulley. Regular $89. 50, nBow
¢ $49.50. Send check or money
ordgr. Specify 6 or (2 volt

LOOK! A NEW ELECTRONICS SLIDE RULE
WITH COMPLETE INSTRUGTION COURSE
Professional 107 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 fesson AUTO-PROGRAMMED Instruction Course with grading

service, and top-grain leather carrying case . . . & $50 value for less
than $25! Send coupon for FREE booklet. Cleveland Institute of
Flectronics, Dept. QT-121,1776 E. 17th St., Cleveland, Ohio 44114,

SEND COUPON FOR FREE BOOKLET
Cleveland institute of Electronics
| 776 k. 17m s, Dept. QT-121,
| Cleveland, 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

|

I

SLIDE RULE }
GET THIS FREE! |
|

I

|

|

i

I NAME.

{Pleane Print}
l ADDRESS. COUNTY.
l clry. STATE. zIP

A leader in Electronics Training . . . since 1934

Lt o o o e o e e s et e e e st s s e e i ek
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JOUTH AMERICA — PY2BJH and PZ1AH took turns
panicking the 160-meter DX pack in December’s tesis,
firsts for dozens of W/K/VEs. PélAH clinched a 1.8-Mec.
WAC for DLYKRA, according to WIBB, . _ . “YPRITU's
transeeiver and qua.d bend my b-meter on 20 and 15 from
Argentia 1slemd " repoms VE7AON. “Robin is (338N
back home.™ . _ V5AGD hunts rare U.S. counties
with the assistance of W5P“ G. Neighbors YV5s CIZ and
CKR, an OM-XYL team, Iugged their NC-200, SB-300,
tower and rotary to Valera where WAIFHU finds them hap-
pllv signing ** /10N eW. s e a Voleanie activity deac-~
tivates VPSIX and Qbher South Shetlanders for a spell
DX News-Sheet hears that CEs 7DX and vP’G
represenb (,hlloe and Navarino isles on 14-MMe. 8.8.b., also
that PY@s DX and SP managed two kiloQSOs aboard St.
Peter & Paul. Lovely anchorage — seven hours for a
landing.
EREABOUTS — KP4RK files *DXCC?" No, 52, the
first from Puerto Rico (see p. 95, November ‘67 QbT
and p, 97, October), The world of DX misses Josa's out-
spoken Puerto Rican DXer, a project KP4RK had to aban-
don because of increased vocational Dressures ... -
ARRL Director WAKFC and W4GF dropped in on ex-
CM28W-CO28W, pioneer Cuban DX chaser, who now
thnves as KP4 RT KATWYJ regularly visits the
ix highest pomts in Alabamsa as s microwave engincer.
“What QTHs!" _. Northern Illinois DX Association
is a new and menacmg outfit founded by charter members
W9s ARV BZW DWQ GFF GXH JUV LEJ NZM ggN
WYB, K9s C8W 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 ohtained via our “2-meter NIDXA echannel.”
‘Redecorating the shack put me out of business
fora th!e, says long-time ‘‘How's"" helper WOLNQ. Hope
it’s not one of those parlor-looking jobs with no DX QS Ls
on the walls, Bob! W3HNK, another key Jeeves aide, is
dripping solder into a new SB- 301/8B-401 layout . ... - . _
Old-time ARRL official Wﬁ(“IS convalesces from heart
troubles with an SR-160 and whip radiator, a fun combina~
tion he finds adequate for e.w. WAC these fine sunspotty
days ....... Between big-gun sessions WASMCQ has a
DX ball with QRP rigs ranging from 0.7 to 20 watts
..... WAILFHU feels that the two Unes who monopolized
VQQJ\V on 7005 ke. December 3(th might well brush up
on the Giolden Rule . . . - VESCDP/W?9 found southern
Tllinois good for 120 countries in about ten wi ceks, “More
than I've heard in fifteen years of ca.rdul hand-watchmg
from various parts of North America.” The sport gets
rough when the going is tough, so Donald recommends
“a glance ab the Amateur Lrode once in a while to keep the
whole thing in perspective.,” . .. . . ZF1ES tells WA5PIF
he should be on Grand Cayman Tor another year._._._
anmbeX editors gripe DX editor W2GKZ of Lonrr
Island DX Assaciation’s DX Bulletin, Dave says it's a
#pot to get the jump on new ones . . _._ V. E3D XV/W
is the first Northern California DX Club member resu!tmg
from international ham reciprocity treaties ._._._ Que
tionnaires eirculated by W4PJG among Florida DX Club—
bers turned up interesting facts. The organization’s opera-
tion is 57-per-cent e.w. and 76-per-cent twenty meters.
Fifty-three por cent use qua.ds and average antenna height
is 55 fect. As listed in the club's DX Report, W4BRB editor,
Sikkim, Albania, Tibet, Irag, Bhutan, Spanish Ciuinea,
Mongolian Peoplpx Repubhc, mainland China, Navassa
and bhpperton, in that order, are countries most needed
by FDXC members. uﬁ%—-[

World Above 50 Mc.

(Continued from page 84)

been reported ; that between W8PT /4, South Caro-
Iina, and VE3BPR. Previous experiences with this
shower have been productive, but this vear it was a
bust, with scheduling stations only exchanging a few
forlorn pings and an oceasional 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 wsignal levels were outstanding
at times. As noted in the 50-Me. report, periods of
golar 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.




LATEST
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 ReLay League,
NEWINGTON, CONNECTICUT 06111

Inc.

88-108 MC FM RECEIVER

10 tube crystal controlled FM receiver with tubes. Volume,
tone controls. 4 watt output, 115 v. 60 cycle. Metal cabinet
8" high, 12" wide by 10’" deep. With diagram, less crystal and
speaker. Remoyed from service by Muzak when they went solid-
state, $14.50 each; 2 for $25.00, plus shipping. Shipping

weight 22 lbs.
LEEDS RADIO CO. 57Q Warren St., New York, N.Y. 10007
Tel: (212)-267-3440

J\ﬁé»'}ﬁ‘*-}» ﬁé»é%é»é»»)éﬁ%%é}}’»}’}»}}i
AN

X HAM RADIO COUNSELOR, 3';,
BN Male, for Co-Ed Camp in the Berkshires, Mass. ¥
N Able to instruct campers in the fundamentals N
/N of ham radio. Fully equipped Ham radio sta- SI;

tion. Write to Robert Kinoy, Camp Taconic,

p 451 West End Ave., New York, N.Y. 10024 $
3 ¥

’f«é{v{({'{\ KKK KE R LR e

EASY TO LEARN CODE

Tt is easy and pleasant to learn or increase
speed the modern way — with au Instructo-
graph Code Teacher. Kxcellent for the
beginner or advanced student. A quick,
practical and depcndable 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 ‘I'eacher liter-
ally takes the place of an operator-instructor
and enables anyone to learn and master code
without further assistance, Thousands of suc:

ceystul operators have *'acquired the code’ thh the Inntructograph
System. Write today for full particulars and convenient rental plays

INSTRUCTOGRAPH COMPANY

5071-Q NORTH BROADWAY, CHICAGO, ILL. 60640
4700-Q S. Crenshaw Bivd., Los Angeles, Calif, 90043

ANTENNA STUFF

In 100 foot rolis only

600 chm open wire, Per 100 feet ........ enees $9.65
450 ohm open wire. Per 100 feet vvvuennnn.... 4.20
300 ohm open wire. Per 100 feet ......ovuuuu.n. 3.90

In 100 . interconnected coils

18 Copperweld. Per 100 feet v.vvvvrnnrnnnnnn.. $ .99
14 Copperweld. Per 100 feet v.vvvvvrnvnunnvnnn 2.49
12 Copperweld. Per 100 feet vvvvvrrennennnnns 3.44
14 Copper-Solid. Per 100 feet vvuvvrrevnvnnrnss 3.59
12 Copper-Solid. Per 100 feet vvvveveevnrnnnnn. 4.78
Times T4-50 L/Loss 8U. Per foof vvevuvnnennnns .16
Times T5-50 L/Loss 58U, Per foof v..v.us.... eers 09
Glass Line-guy wire. Per 100 feet ...... PN 3.20
Hy-Gain Balun. Each ivivviinrennenneennnns. 14.95
W2AU Balun. Each v.vvivievnvnsrnsenennnnnns 12.95
Blitz Bugs. Each vvvvvvniinnnnennnnnnes P 4.95

F.o.b. Hartford

See CORKY, W1KXM, or
WARD, W1WRQ .

At
HATRY or HARTFORD

100 High Street

Tel: 203-527-1881 L Hartford, Conn. 06103

Connecticut’s Oldest Ham Store
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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 Me. 19% 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. 6308, Berry Rd., St. Louis, Mo. 63122,

Guaranteed highest prices.Payment in 24 hrs.We'll trade o /
ive you new ham equipment also. Write or )
%alephone collect.1212) CY 9.0300

OMILITARY ELECTRONICS CORP.0
) 4178 PARK AVE. « BRONX @ NEW YORK 10457

(Nt N L N O S A A A A A AN

NEw! “Multifeed Beams” am

F abulous new drive gives
S Seie———ed  much added gain. So good
\[ [}L ’ DISTRIBUTORS we patented it. No other
~ WANTED beams have these
ALSO ... We are the only FEATURES:
place in North America A B
where you can get the | o Multiple Driven Element
SFULL ‘)" Beam Line 50 i
Mc.mm'?, 220 Mc 452 Mc | e Multiple Reflectors
. ! rames, towers-
Totators ate.” e Extremely Low SWR

The antenna you have waited i .
fnre. . . NOW! YOU can have o High Front fo 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 112t Place, Chicago, Il 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 KIHITYV,
WIVTU, K3CF4A, W3BDP, W3GKP, K{EJQ,
K4QIF, K4SUM, W40RH, WS8PT/4, WASVHG,
and K8ZEH for reporting. WSGVE 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-pe. 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, WIZFO and WB1AKJ
are all active on ATV in Orlando, and that W4PAO
and WA4NKN are telecasting oceaxionally. Another
active station is W4:Y0O at Merritt Island, trans-
mitting a broadcast-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 WAOTMH. Hlow about more informa-
tion from you fellows? WB4BPS and WB4CKM
at Florence, Alabama, are nearing completion of
their respective ATV transmitters,

Mid-winter tropo conditions in the East were sur-
prisingly good. W4FJ at Richmond, Virginia, made
numerous contacts with W3RUE and WA2EMB
in the 250- to 300-mile range. W4FJ soon will double
his present 22-element Yagi 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 has worked W4NTUS
and WA4BVW, 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 suys he will put
South Dakota on 432 soon. He will start with a
varactor and a 32-element collinear array. In Que-
be¢, VE2HW continues his aetivity with regular
tests over a (0-mile path to VE3BDX, who runs
20 watts output. VE2AKTF has gone from 30 to 100
watts output and also schedules VE2HW. Those
three stations operate near 432.03 nightly uafter
0100 GMT.

1296 Me, aetivity 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 l4-inch weatherproofed
white pine, and the elements are mounted through
3¢-inch hardwood dowels glued into the frame cross-
members. His signal source is a 2N706A oscillator
with a 108-Me. 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. ares W3AHQ, W4API and W4EXS are pre-
paring for tests, as is K4QIF near Norfolk, Virginia.
KANTD and WALGHK, both Florida, report
building projects also underway.

No 220 Me. reports were received in the 30 days

prior to this writing. TS
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jf’é a ﬂam’é de:sf gargain ./

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 IC 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

PICKERING RADIO COMPANY'
E@ Post Office Box 29
Portsmouth Rhode Island 02871

model K-1

NOwW

RAZOR SHARP CW
RECEPTION WITH
YOUR TRANSCEIVER!

WITH A f//z’//// CWE-1

Between Your Headph

7 can give vou personal service on
helping you select better gear per
dollar for your opu"ltmg pleasure.
QOver 30 years'experience. Big trades,
easy terms. Used bargains.
VAN SICKLE RADIO SUPPLY CO.

(,ene Vaun Sickle, WIK]IF Owier

1 N. Beystone Ave.
”n the northeast side of
Indianapolis, Indiana 46208

% No Power Required And Your Rig

+ Plugs into Phone Jack

PRI cagmous)g s
ycles Narrow

% 2 to 4 Ohms In, 2K Out Guarantes

Dept. Q-3

353 Pattie

Wichita, Kans, 67211
(316) 267-3581

WLC

Opening for radio operator in Northern Michigan
Vacationland at coasta!l 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 e iiiiiiiie e o STATE L ZIP e

ARRL HANDBOOK $4.00
The standard comprehensive manual of ama-
teur radiocommunication

UNDERSTANDING AMATEUR RADIO $2.00
Written for the beginner—theory and how-to-
build it.
VHF MANUAL $2.00
A new and thorough treatment of the amateur
v.hf. fie
LICENSE MANUAL 50¢
Complete text of amateur regs, plus Q&A for
amateur exams

D HOW TO BECOME A RABIO AMATEUR $1.00

All about amateur radio and how to get
started

A COURSE IN RADIO FUNDAMENTALS  $1.00
Use this in conjunction with the Handbook
ANTENNA BOOK $2.00
Theory and construction of antennas

SINGLE SIDEBAND FOR THE RADIG 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 $1.00
300 practical ideas for your hamshack

OPERATING MANUAL $1.00
The techniques of operating your amateur
station—DXing, ragchewing, ftraffic, emer-
gencies, etc,

(Please see the other side of this page for an application for membership in ARRL and 12 jssues of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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— 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 Technicaily-Perfected, Finest Communication
Arrays in the World! Precision-Tuned-Matched
and “Balun” Fed for *Balanced-Pattern” to assure
“TOP-MAN-ON-THE-FREQUENCY"" Results

[i i

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, ete, ete.

Communication
COMMUNICATION
SYSTEMS

Engineering
Laborafories
SH;ICE 1921

: ASBURY PARK, NEW JERSEY 07712, US.A.

RADIO TELETYPE EQUIPMENT

TELETYPE MODELS 28 ASR, 28 KSR, 28 LPR,
28 LARP, 28 LXD, 28 LBXD1, 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 WATTMTER

NOT A
KIT!
ONLY

$59.50

SOLD ONLY !
BY

HUNTER % Remote Coupling (no clumsy R.F. cablingf)
SALES, INC. Impedance: 52 ahms Power Loss: Nepligible
£.0. Box 1128 Power Gapability: Sizeﬂof Coupler:
Des Moines, Full 2000 watts 28" X 2557 X 8%*
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. M4/, W734', D4",
Wi, 3 Ibs, 110V, 60 cy. 1 year quarantee.

At Your Dealer, or WRITE TO
TYMETER ELECTRONICS

PENNWOOD NUMECHRON C€O.

7249 FRANKSTOWN AVE., PITTSBURGH 8, PA.

$81.50

The AutoLevel is the first major breakthrough in
volume processing in years. This unique device
regulates the input signal to provide 14 db of come
pression. It is ideally suited to $SB and AM and
may be used with ALC systems. A builtsin bypass

switch allows you to feed the microphone straight

f THE CLEANEST TALK AROUND \

Dealerships available in some areas
\—._.—_____.RAYTRACK CO. o 2111 SPRINGHILL DRIVE « COLUMBUS, OHIO 43221___4

thi-ough. Provision is also made for pushstostalk
op;eration. The AutoLevel is not a clipper comw
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 . . «

Feafures:

14 db of compression (minimum)

115-volt ac power supply

Input bypass switch

All silicon transistors

(:-10 fiberglass printed cireuit board

Simple installation (installs in microphone lead).
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Electioniics

' 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 AM. — 8:00 P.M,
SATURDAYS . . . 9:00 A.M. — 3:00 P.M.

WRITE TODAY!

| TRIGGER Attn: W9|VJ

I
|
}

Q368
] 7361 North Avenue
River Forest, lllinois Amount
RUSH THE FOLLOWING: Enclosed

|
|
|
= ] send free caialog.

NAME
| ADDRESS

l CITY STATE ZIP

N SEm MK SMN TR G S W WSRO, TR S WA W WO S

160
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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 Avenue (State Route
#43)., Just 10 miles due west of downfown
Chicago, or 20 minutes southeast of O'Hare
Airport. Plenty of free parking. Come in and
browse. See the latest in ham gear attractively
displayed.

LIKE-NEW BARGAIN SPECIALS FOK MARCH
DRARE 22 29

289
DRAKS Rd.
DRAKE R4A
DRARE L4,
SWAN 230,

NSO
ubA‘ru SWie METER Y
KNLGHT SWE MR, 1%
ANIGHT KGOUR.
WOORG XTAL UALL 1o

3 =

I ATT UW Sl
722 YRO WAC SUPPLY  $34




HAM-ADS

(1) Advertising shall pertain to products and services
whxch are related to amateur radio.

> No display of any character will be accepted, nor
nan any special typographical arrangement, such as all
or part capital letters be used which would tend to make
one advertisement stand out from the others. No Box
Reply Service can be maintained in these columns nor
may commercial type copy be signed solely with ama-
teur call letters, Ham-ads signed only with a box num-
ber_ without identifying signature cannot be accepted.

(3) The Ham-Ad rate is 35¢ per word, except as noted
in paragraph (6) below.

«d) 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 oor judgment, obviously non-
commercial_in nature, us, advertising of bona fide
surplus equipment owned. used and for sale by an in-
dividual or apparatus offered for exchange or advertis-
ing inquiring for special equipment, takes the [0¢ rate.
Address and signatures are charged for, except there is
no charge for zipcode, which is essential you furnish.
An attempt to deal in apparatus in quantity for profit,
even if by an individual, is commercial and all adver-
tising so_classified takes the 35¢ rate. Provisions of para-
graphs (1), (2) and (5), apply to all advertismg in this
column regardless of which rate,_may app

(7) Because error is more easily moided. it is re-
quested copy, signature and _address be printed plainly
on one side of paper only. Typewritten copy preferred
hut _handwritten sienature must accompany all au-
thorized insertions. No checking-copies can be supplicd.

(8) No advertiser may use mare than 100 words in any
one advertisement. nor more than one ad in one issue,

(9) Due to the tightness of production schedyles. can-

cellation of a Ham-Ad already accepted cannot be
syaranteed beyond the deadline noted in paragraph (5)
above.
Having made no investigation nf the advertisers in the
classified columns except those ohviously commercial in
echaracter, 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 event of the
. Technjcal <ess10ns exhibits. hidden _transmitter | hunt.
Bring the XYL for an outstanding Ladics Program, Join the
satisfied participants who return  vear affer vear, Watch the
Ham-Ads tor information. or write Dayton Hamvention, Box
44. Dayton, Ohijo 45401.

AUCTION: The largest and most outstanding ham_auction in
the New York area will be held by the New York Radio Club
on Friday, March §th_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
}éeldb in March due to this auction.” W2ATT, New York Radio

AAM.A. Historical Radio Meet for, old time amateur and
commercial operators. historians and collectors. Smithsonian.
Washington, D.C, Oct. 5th, Write to W2QY. Lincoln Cun-
dall, A.W A, Treas., for Jetails.

‘ROCHESTER. N.Y, Headquarters awain for the bizg Western
erew York State Hamfest and VHF Conference Saturday,

MOTOROLA used FM_communication equipment bousght and
soid. W5BCO. Ralph Hicks, 813B No. Federal Hiway, Fort
,auderdale, Fjorida.
PRE-WORLD WAR 1 ovperators will find many of their old
tmddies are members af the Qld 01d Timers Club, Pictures and
thumbnail sketches will aiso appear in the coming Bluebook.
‘We welcome all applicants whose first wireless contact was
more than 40 vears ago hut give special cnn<1deratmn to those
pre-Wnrld War 1 Pioneers mcludmg Charter Membership.
Write to WSVA, Secretary of the d Old Timers Club, P, O
Box 840, Corpus Christi, Texas 7 403

WANT Callbooks, catalogs, magazines, re-\92() for historical
library. W4A A, Wavne Nelson, Concord, KI 28025, 1
TIIBES, Ddiodes and ‘Transistors_ wanfed. Astral Electroni
oS 50 Miller S Bizabeth, NoJ. 09207, ©s

1L, ap and buy ancient radio set and parts magazines,
?Everty.s‘fls N. Wycomb, Landsdowne, Penna,
TUBES Wanted. All types higher prices paid, Write or_phone
{leco (‘ommumcatlons. 120 West i8th St. N.Y. 11, N.Y. Tek:

542-73

('%SIS_S;; Americas SfmlE{St' Persolnéz}hzeg fmad%-moorder' Sam-
€; eli (Re u ded). Rus S s
WeDED, Dox 315 Holland. Mithizan d905a™ akkers

QS LS. New catalog, 10¢. Filmcrafters, Box 304, Martins Ferry,

Q S “Brownie” W3CHT,

Samples 10¢, Catalog 25¢.
QSLS stamp and call brings samples. Hddie Scotf, W3CSX.
Fairplay, Md,

C.FRITZ—QSLs that you're prond fo send, brin ter re-
turns! Samples 25¢ deductible, Box 1684, Scottjsd’;lgregr&cfxfa
252 (formerly Joliet, Nlinois).

()I%BS SMS Samples 10¢, Malgo Press, Box 373, M.O., Toledo,
DELU. qu Petty, W2HAZ, B .
el Samples, 102, y P.O. Box 5237, Trenton. N.J.

10¢ Bririgs free samples. Harry R. Sims, 3227 Missouri Ave.,
St, Louis, Mo. 63118,

OSL. SWi.. cards that are different. Quality Card stock. -
ples_10¢, Home Print, 2416 Elmo Ave., Hamilton, ngco 455(%

gg%’rll\ggcgtSL Cixrds‘ 25t¢ for cataglog, sam%{/esliI ifgt Pcoupon
a ion, Imaginative new designs s
Box 787-1, Atascaderg, California 93+ 9e342“ &n ! riating
RUBBER Stamps $1.15 includes fax and postage, Clints' Radio.
W2UDQ, 32 Cutnberiand Ave., Verona, N.J 07044, ; adio.

QSLS, finest YLRL s. OMs samples 10¢. W2DIH Press. War-
rensburg, N.Y.

OSLS. SWLS, \YL—(’)M? (sample  assortment approximatelv
9¢) covering designing, planning, printing, arranging, mailing,
eye-catching comic, sedate, fabulous. DX-attractive, prototypal,
snazzy, unparagoned cards (Wow!) Rogers KOAAB, 961 Arcade
St., St. Paul, Minn, 55106,

3-D OSL cards, recognized leader among raised desuzns Com~
pliments_ aplenty! Prlzed callector’s 1tem7SampIes 25¢ (re-

fundabie fass, O
QSLES. SWLS, WPE. Samp]eﬁ o5 15¢ in adv, Nicholas & § -~
o p O o 116 Bhoenix.  Aftngsoy7,omas & Son Print-
OSTS 300 for $4.35. samples 10¢. WOSKR. George Ve .
Rte. #1, 100 Wilson Road, Ingleside, Ill, 60041, JeorE escly
QSLS 3-color_glossy 100, $4.50, Rutgers vari-Lyping Service.
Free samples. Thomas St., Riegel Ridge, Milford, b?
OSTS00 Icolor glossy $3.00: silver globe on front., report
form on back. Free samples. Rusprint, Box 7575, Kansas City,
Mo, 64116.
ORIGINAT, EZ-IN double holders display_ 20 cards each in
IR Sormn o BESE o I o o ARREHT S
e o ealers Se
1987, Gallatin, Tean, 37066, o paocos Jonn

OS1$s: Quality with service. S les free, .
Box 45, Fairport, N.Y, 1441§0 amples free. R. A, Larson Press

OSLS’s, Free samples, attractive designs, F {1
Press, Box 2387, Eugene, Orre. 9'740 igns. Fast return. W7IIZ

QSLS. Kromkote zlossy 2 & 3 colors, attractive, distinctive,
different. Choice of colors 100-$3.00 up. Samples 156, Agent
for Call-D-Cals, K2VOB Press, 240 West Kinnev St., Newark,
New Jersey 07103,

ObLS Fast service. Free samples, Bolles, WSOWC. Box 9363,
Austin, Texas,

OSTS Glossy coated, 100, $2.00. 3 and 4 colors. & s
dime. Bob Garrs, Leighton. Penna. 18235, colors.~ Samples.
PICTURE QSI. Cards for your shack, ete. Made from your
photograph, 1000 $14.50. Also unusual non-picture designs.
gzli%ples 20¢. ’s, 4154 Fifth St.. Philadelphia, Penna.

3111 ILehigh, Allentown, Penna.

Raum’s,

QSLS by KIFF, $2.00 for 10{. Others at reasonable prices.
(sgﬂnles 25¢ deductible. Box 33, Melrose Highlands, Mass.

OSLS,; Gorgeons raitbows, curloony, ete, Top cuaiior Loy

prices! Samples refundable. Joe Harms. .

905 Fernald, Edgewater, Fla, 32032.e

GOLORFUL, QSLS, Free samples. WABNYB Print, Reynard,

Cincinnati, Ohio 45231,

EX(;L‘:I;{SI\S/E QlﬁLsd chtur?i\%xzwt%m, stasnsdsar& IOvtlar 250 sgtvles

available. Samnles dime, ress. f..

C, Norwood, Massachusetts 02062, ’ alpole St.. Dept.

RAISED ILettering QSLs. Ace Printing, 6801 Clark Ave.

Cleveland, Ohto 44102, ark Ave
STS. 100, $1.25 and up, postpaid, Samples, di .

8«) Box 649, Duluth, Minnesota 55810 me ime. Holland
SLS by Jansen, K2HVN, samples 256

(('?mdenhurst. New York 11757,

860 Atlantic St.,

RUBBER Stamps. 3-line address $1.50. J, Mazguire Co g
448 Proctor Avenue, Revere, Massachusetts 02151 ire Company
OSLS, samples, 20¢. bred Levden, WINGZ, 454 Proctor
Ave., Revere, Massachusetts 02151,

[oads, T KW aiibind, §705; wired: $12.95.
R % BoR 175, Cranford. Nabs 07 3 Ham

QSLS. Free sargples. CBM Printers, 5161 N. Hopkins, Mil-

WANTED: 2 to 12 304TL tubes. Callanan, WYAU, 118 S.
(Tlinton.

wankee, Wis. S
. 3.color glossy, 200 $6.99 postpaid, Sampoes 10¢ Gates
8r1]n‘§ 3%7‘:‘1 ltfl Aven{,xe, Juniata, Altoona, Penna. 16601,

Chicago 6, 111,
Lictl 10¢. S. Consalvo,
Autodyne, Beth-

ALS for surplus _electronics.
%6@ lyoanne Drive, Washington, D.C, 2
WANTED; Colling Parts. BC-610, GRC-2,
page, L., N.Y. 11714, T

RUBBER Stamps. Return mail delivery, postpaid. Basic price,
$1.00 first line, S0¢ each additional line, Request type style
d(!)art. Fulton Rubber Stamps, Route 216-A, Fulton, Maryland

Si h-English _manual $3.00 Ppd. Gabriel, K4B
A I e e ats Plotida 33304, o K4BZY,

BEST Offer paid for any piece of aircrait or ground radios,
tubes of test equipment. In a hurry? Cash-in-advance arranged.
rm those unused units into money. Air Ground Electronics,

_l_a_4 (rra;ld Place, Kearny, .
1916 OS18 ngeded for personal collection. Price secondary,
Ted Dames, W2KUW, 308 Hickory Street, Arlington, New

Yersey 07032,

ADIANS: Want prop-pitch rotor with original motor.
E{%ﬁ! price czlmd condition to M. Ross, 395 Pleasant St.. Truro.

FOR Sal'é" SB-101 and $B-200. Wanted, kits to wire, Heath
preferred of cost, some in stock. Professjonally wired.
Lan '}{ic ter, 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,



'AGH[P‘ud for )éxurbunéxiedt Itubcé ?nd %o
rcial cquipment. Send list to Barry,
g%xﬁg;, l5";12 Broadway, N.Y., N.Y. 10012, T:

Q.

Ham and Com-
I, Barry Elec-
212y WAlker

.;E

[
R

GOODIES, Cash for l‘elctypewnters, parts. List. Typetronics,
Box 8873, Ft. Lauderdale, Fla, 33312,

WANTED: Tubes and all aircraft and ground radios.  Units like
1701, 31X, 618T or §. R388, R390, GRC. Any 51 series Collins
unjt. Test equipment, everything, 4 » gte, Best
offer paid. 22 vears of fair dealing, Ted Dames Co., 308
Hickory St., Arlington, New Jersey 07032.

HAM Discount House, Latest amateur equipment, Factory
sealed cartons, Send seif-addressed stamped envelope for lowest
quotation on your needs. H Sales Co., 170 Lockwood Ave.,
Stamford, Conn. 06902,

INTERESTING Sample copy free. Write:
Sycamore. illinois 60178.

WANTED: For personal collection: Learning the Radiotele-
uraph Code, Edition 4; How to Become a Radio Amatecur, Edi-
tion 9: The Radio Amateur’s License Manual. Edition 2, 11,
12. WICUT, 18 Mohawk Dr., Unionville, Conn, 06085,

RTTY gear for sale. List issued monthly, 88 or 44 Mhy toroids,
We for_$1.50 postpaid. Elliott B & Assoc., Inc. Buck,

‘““The Ham Trader,”

uchanan
6VPC, 1067 Mandana Bivd,, Oakland, Calif, 94610.

WANTED: Tubes, all types, write or vphone Bill Salerno,
W20NV, 243 Harrison Avenue, Garfield, N.J., Tel: GArfield
Area code (201)-773-3320, e

WH'R!: Trying to complete our collection of Callbooks at Head-
Anyone have extra copies of Government Callbooks
l°22 925 and Radio Amateuroélallbooks 1928-19347 ARRL,

”"5 Main St., Newington, C

WANTED: Model #28 Teletype equipment. R-388, R-390A,
Cash_or trade for new amateur equipment. Alltromcs—Howard
Co., Box 19. Boston, Mass. 02101.

TELEPRINTER and radio cquipment must be removed by
purchase. Also old radio books and magazines. Prices reason-
able. Write for list or telephone. Alexander McKenzie, 245
Poplar, Hackensack, N,I. 07601.

MUST Sell: Swan-350, Iate model, with
power supply, microphone, manual. $305.00, HD-10 keyer.
$18.00. SX-111 receiver, like new. $95.00. &AVQ antenna.
$15. 0 Gary Schwartz, Box 523. Azusa, California 91702.

PROP Pitch motors; replace vour old rotors_with the on
uvlar WW I1 surplus (PPM); supply fimited. Smali—10.000:1,
]arge. 7,000:1, $30.00 each. F.0.b, California. John Link,
1081 Aron St. ‘Cocoa, Fla. 32922,

SUMMER Camp ham radio instructor wanted, at top NH
boys’ camp. Counsellor and instructor age 19+. Must have
General license or higher, We have complete euumment for
training and operation. Wr amp Cody, 99 Park Ave-

nue, New York City 10016. Tel (203)~226~4389

JOYSTICK  Variable frequency antenna systems solve s ace

problems. Available immediately, SWL Guide, 218-S Giftord,
Syracuse, N.Y. 13202,

TUBES new. surplus (1) 4-250A, $20.00: (3) 4~125A, $15. 00
ea, Used, good (2) 4CX-250B, $10,00 ea. (2) 100TH, $5.00

W3H Paul Moflitt, 222 arbrook Blvd., Upper I.)arby,
Penna, 1908" CL-94692.
SELL: FW 6N2 Johnson with 1ib-23 Heath A.C. supply.
$110.00. Brand new 16 clement 432 Mc, collinears made by

J-Beam, with phasuﬁ harness. WB4HIP, 1238 Woodcroft Road,
Richmond, Va,

WRL's Used (aggxg' has trial-guarantee-terms.

perfect, xe

Thor b-AL/PS.
$169.95;  G76, 95; HWI12, £94.95: 6i0A-VFO %9995
Apache, 5, Ranger [If, $169 95; HX20, $149. .
$189.95: SX 99 $89 95: SXI 2, %199,95, 7581, $’9 -
170AC, $239 2B, $179.95; {iv.270. $139.95. Hundreds more.

P{eg “Blue Book’ list. WRL, Box 919, Council Bluffs, lowa

SELL; CQ, QST, Handbooks, old radio magazines, any qu
tity, Buy old radio gear and publlcations Erv Rasmussen, 164
towell, Redwood Clty. Calif. 9.

NOVICE Crystals: 40-15M $1 33, 80M, $1.83. Kree list. Nat
Stinnette, Umatilla, Fla, 3278

TOROIDS, %8 mh uncased,
WAGFKN, Box 34, Dixon, Calif,

WANTED: Military and commercial laboratory test equip~

ment. Electronicraft, Box 13, Binghamton, N.Y, 13902,

‘«AVI:. On al] makes of new and used ham eauipment. Write or
Bob_ Grimes, 89 Aspen Road, Swampscott, Massachusetts,

6.17-598 2530 for the gear u_want at the prices u want to pay.

MICHIGAN Hams! Amateur supplies, standard brands. Store

haurs 0830 to 1730 Monday through Saturday. Roy J. Purchase,

‘WERP. urchase dio Supply. 327 E. Hoover St., Ann Arbor,

Mlcl-ugan 48104, Tel, NOrmandy 8-8262.

s’l'l‘\;l (;ili‘?.nne% ﬁl?fv}.s/ chtaéArg%ur}tcd. %125/2‘:51975 $5. 95hpa1r

Speci. ers for ‘or ipformatiop,

roids, uncased, $2.50. Herman Zachry, WAGJGI, 3232

Selby Ave., Los Angcles, Calif. 90034,

DAH-DITTER. New integrated circujt automatic kever. Fully
\clf-complctinz Built-in AC supply and keving monitor. Iso-
lated relay output. Completely asscmblcd, ready for operation.
Price $34.95. See vour distributar or order direct. Free bro-

3/%$2.50. Postpaid. Humphrey,

chure. Electronics, 6835 Sunnybrook, N.E., Atlanta,
Georgia 30328,

TOOOOBES, Tranzeesters, New, guaranteed. GCW4, $1.40;
RITA, $4.35; 6146B. $4.00; 6146A, $2.55. Also transistors.
Write needq Free catalog, Note new address. Vanbar Distribu-
tors, POB aramus, N.J. 07652,

ANTED E]eétromcs instructor. General ticket indispensa-
hle. Theory and workshops, Science. Camp Lake Placid,

}\}/r‘}te Lot?er Fppstein, 440 West End Avenue (4B), New York,

ANT: Gianinni Microtorque potent!nmeters Must be linear
taper. Thompson, 5 Palmer, Gorham, N.H. 03102,

DRAKE T4-X. AC-4 combination, new. $350.00. No_ trades,
~'.rv Lszrry Wwilson, WOKVE, 215-3 De Long Drive, Marion,
nwa

UFNERAL Electric regulated power sup /Ely 1800 volts at .5
G-E model 516E73 Varian V, power supply,

4000 vofts, 200 Ma. Best offer K3ZPN. Box 6()01 Philadelphia,
Penna. 19114,

SELL' Microwave test equipment, TS—I47A (easily maodified
o 1), *xcellent condition, w1th manual, $85.00, IM-81/UP
‘standmg ave Indicator, $22.50. WB2PLY, Box 207, Prince-
ton_Jct., New Jersey 08550.
FREQUENCY Meter BC-221Q, a.c.
Grid Dip G-30, attory—wu'ed $15,00: Clegg 99" cr. $69.00;
BC-342 A.C. supply, $35 All in excirt condx. F,0.b. Hunts-
ville, Ala. Kirchhuber, W4NLI. 2804 Broadview Dr., Hunts-
ville, Ala, 35810,
Sefient condidon. make Gifer. Boo- Abarie, Tek 3 6-ANS05E.
e condition, make otfer, erie, : -
W2QPP, 33 Falton Dr,, Haupnguse L.le,, I\EY. 11 8
HESTATE Of W4LLU Colling xmttr 32V-2, $110.0
receiver, 75A2, $175.00. W. P
Ct.. Richmond, Va. 23234.
URGENTLY, Needed: Waanted: Used KW Johnson Matchbox,
?)r Jz:lmese erlilcn Ilaansm%tch r[\Vlll Mtake r‘;nyf brand.\\}\xgﬁ\g{
se_quote price and condx. Tnx. esforges, ’
49 Lake Ave,, Melrose, Mass. 02176. (617)- 66% -7500.
60 Watt 6-meter B&W xmtr, VFO, power supply, d-cl. beam
intl. Crystal converter to 40 meters, pass band ﬁltcr, n.ontrol

supply. $50. Knight

(olhns
. Neal, K4MKC, 52..3 Pineland

panel. All for $60.00. Apache xmtr, excellent. B&EW low pass
filter; standjng-wave mcter ,‘\ll for $100. KZGKU. 248-54-54
Ave., Douglaston. L. 1., Y. 11362

SELL QSTs, CQs. Send SASEfrut.L Nickel, K3VKC,
4220 Chestnut St.. lghiladclphia.o Pe:ua al{)r;r ickel, K3VRC
FOR Sale: Viking Invader 2000 in mint cond ion, w1tl1 -
pal. bhm US factpry cartans. Will inclnde }) TR S\gllztlgh
for $500,00. Dr. George Mever. WASEUA, 929 Jackson, Osh-
kosh, Wisconsin 34907,

$B-400, RTTY modified tune position, $‘&OD 00; HR10, excel-
lent, manual, calibrator. § HGE-10. excellent, ma.nual,
$25,00. WA4IMF, 310_Andover Drive. Lexmgtou, Ky, 405

OVERSEAS Bound: SX-111, 125.00:  HO-145AC/ y
$200. 00:«\ Globe BScc:)ut h$PA0/6/55A$ VIO, '350000‘4 l)((:wvs-‘l’(kery
0 5

%5, m CL, $15. All FB .
Steven Weinstein, 865 Waiton Ave.. Brgnx. N. Ym104 condx
SELL I-Iallicraftcrs T-O kever with Autromc key $6.
ters compreamp_$20.00. Wollensak/3M T-1
tape-recorder with two new reels tape, $5§ 00
151 Rock Creek Lane, Scarsdaie, N.Y, 10583,

5. 00 Wa-
0. “Monophonic”
Marvin Fein,

SELL: HOQ110A-VHF, in mint condx. Was wo t
and pever used: $265.00. Steve Cruse, ~9ISWN[.1 éeoﬁ;%mf‘ftsf
York. Penna. 17402

AT-44 and power supply. $250.00; SX- 117 $225.00; HT-45 and
power sunn?y, SJS.O’%. SX-115, £325.00: SR-42. and VFO,
$150.00; Gonset Sidewinder, 315000, All hkc new  condx.
WA4MVC, 10 Carjen Ave., Asheville, N.C, 28

WANTED: Marine Rad!oteleohone, Heath MWW13A or simi-
far for 12-volt DC_sunply. State features, condition and price.
(l‘ha%es . Rider, WB2ZNT, 62 River Road, Rhinebeck, N.Y.

NATIONAL NC-303. 6 meter converter, X(.U 27 calibrator,
mmt condltion. $275.00. Utica 650 six-meter transceiver, VFQ,

0,00, Richard Ravich, 10 Coolidee Road, Marble-
head. Mass. 11945,

COAXIAL Relays., 12 VDC coil, 50 ohm cables, no connec-

tors 0-500 MHZ, 150 watts, new commercial guaranteed; $1.5
?{)hstpaﬁs USA. K8ZES, Sid Emmons, 660 Willowcrest, (.-ésijonq
io

CIEARWATER, Florida 33516, ve on new Galaxy MK
b Acab0. Richard Lets, WAUHO, 1300 Milton St.

R4, $480,00; AC-4, $83,00: DC? $123.00: R4-B, $360.00:
T4XB, $360.00; MX-4, $i7.50:” RVY, $€3.00: L-4B, $580, 00.
\V—4. $43 .00: Factory-sealed hoxes fully guaranteed, Mel

Palmer, K4LGR, Box 10021, Greensboro, N.C. 17404, !‘e!‘
919-299-8767,

WANTED: Military, Commercial, Surplus, Airborne, Ground,
Transmitters, Receivers, Testsets, Accessories. bpecxally Co]-
lins. We pay cash_and freight. Ritco Electronics, Box 156-
345, Annandale, Virginia 2203. Phone 703-569-5480 collect,

KWS-1, S.N. 1401 and SC-101, each mint, $990 for both. Prefer
3282;0 ship. D, 98 Fairview Ave.. Atherton, Calif,
JELL: DX-60, $5§s 00 Heath 10-12_‘scove, $50.00. Fico 231
VTVM w/probes Vibroplex Original bug, 10.00. Three
429Bs, $7.00 each Martln Huyett, S&T, Rt. 3, £30, Yankton,
South Dakota 5707

HO-100 Hammarlund receiver, Tn exclnt condx. $75.00. R.
Will, 1900 Chicago, Minneapolis, Minn. 55407.
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WILL swap a ‘Precision” Model E-400 sweep-marker genera-

tor originally costing $189.00. for ham_receiver or xmttr. Wil-
:)g_r;ré 5. aylor, WAIHXW, 27 Shore Drive, Waterford, CcYu‘n
SELL: Johnson Nav:gator, 40 watt _c.w, Good condxtion for

Novice: $60.00. Bob Novas, WB2YSR, 38 Joretta Court, En-
glewood Cliffs, N.J, 07632. Tel (201>-568-9056.
HEATH 0-10 monitor scope, $50: Simnson Modcl 260 Multi-
meter, $4 Eico 377 square and sme sugnal szen o $20; B&W
$10, 00. National HRO, gear-b
cr.mdense $20, ir PL 5D22s (slixhtly uscd)
nasr ACXZWB*X {s) ighﬂy used), $10.00: One pair 4X150A% (new),
00; Heath #6 00: Hesth Tunnel Dipver,
~"2 manu: (}. o, WIKHW, Hillcrest Road,
New Canaan, Conn D6RAD.

TRADE Deal, fellas? Have Norse refrigerator, 11 cubic_feet.
Must dispose of; going into smaller home. Frank Rodig, WA2-
GKA, 243 Senator, Brooklyn, N.Y. {1228, Tel: 748-/473
HEATH HR-IT. factory-checked, perfect condx, $55.00, WHI-
VYI Mxtch uckman, 1722 East 16th St, Brooklyn, N.Y.

nd_3-gang
25.00; one




FOR Sale: bwan 350, 117XC, MARS oseillator, USB/LS

54003 0004, sealed carton, $1003 351D-2, :bﬁu:
BER0 i, ol s Bodic o, e
%566 Clifs-Dweller, ‘75-4-0‘,’ R $7S.0 . James Cré ig, 29

SHerburne Ave., Portsmouth, N

1 tation, HT-32A. sx—mxA, SB-200 lin-
ggf{w;?ﬂ? n&a?llggll:gtebfl?)i mike and all-band vertical, Excel-
lenf condition—will deliver within 10{) miles, otherwise shxpped
freight collect, Pnrst check for $500 takes all. Contact Ly!
thans, K6VRY, 199 E. La Verne Ave., Pomona, Calif, 91767

FOR Sale: Eico 753 (with solid_state VFO), $195.00; Eico 751
AC supply, $69.00; Eico 717 Elect) ronic Kevyer, 0. in ;il-
vidually, buy all three for $275.00. Originaily cost $469. Will
ship prepaid. All new, factory wnred "Not built from kits. Pac~
torg' guaranteed. W20MM, 85 14 66th Rd. Forest Hills, L.L,
11374, Tel: ”1”-8975
scttie an estate:, Sell Collms 75A4, ser. No. 3175, 3.1 2.1
fﬂters, $450,00; SX-101 MK3A, $15 0(). (‘ollms KWM2, Wa-
ters Q-multiplier: Colling AC suppl 4 console, Collins
supply, mount and cables, $1000, (,ollms 310B_with turret
and supply, $75.00; SX-71  S-band, Panadaptor,
$5101; l:latchbox. SZS.OfO. %ll klu A-1_shape. meﬁl?:crlfstaﬁ? sh ::1’
collect on _receipt of check. en ein, 23
Dogwood, Valley Stream, L.I., N.Y. 11380, Tel: 516-VA5-4380.
WANTED: Manual_for Harvey-Wells TBS-50D). Will photo-
copy KSAAB, Bob Evans, 4994 St. Rte 5, Ravenna, Ohio 4426
‘OR Sale; Heathkxt Apache xmittr, $85.00; Hammarlund HQ—
110 revr, $90: Johnson Matchbox (250 watd, 535, Instructo-
graph Code, $20.00. All in excellent condition. Also write fot
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 atnp. epoxy diodes, mc]udes by-pass capacifors
-and resistors, 10 for $3.75 ppd_U.S,A. Fully guaranteed. East
t'\I o%st Eé%tromcs, 123rd ~ St. Boniface Road, Cheektowago,

RANGER 1, factory-wired, PTT, in gud condx: $100. WRB2-

RJ(.: tel: 516-CA1-5711.

SATH: Vibroplex Bug, $15; trade new Heath Twoer for Sixer,
1 for $45.00 including Cush Craft halo and mast.

(’f‘%xxﬂ{Vdel r‘ 313923 Oxford Cir,, ;Imgton, Kentucky 40504.

TWO Meter transceiver, . Hallicrafters SR-42A and  HA.-26
VFO, in excellent condition, with manuals, $135.00. Ralph
Amdursky, WZDF§ 45 Barry Rd.. Rochester, N.Y. 1461
Phone 716-266-33

WANTED: IMXOC Telrex antenna complete with Hardware
in operating condx, C. Buchanan, WA4SE 16 Ellzabeth
Ave., RR 5, Jonesboro. ‘Tennessee 37659 Tel: ' 477-7
URGENTLY need a_working WD-11_tube, Have pmmised as
a m£’t to old fnend Contact \VGIBG, 780 Grand Avenue, Pasa-
dena, Calif. 91103, Phone MUrray 2-2915,

A Must for every ham shack a 914" x 10¥%” conversion chart
tot makmx your clock a 4—hour clock, teading time at a
f’ NERA B, Sxemletkoskx, 3039 E. Thompson St..
htladelphla, Penna, 19134,

“Collins 755-3B, 325 3, S16F2, 30L1, all in mmt cond;-
tion, Will not split up, sty. First 1475 takes ail, W2P 6289
Glass Factory Road, Marcy N.Y. Tel: 315-735-9149.
BUY my NCX-3 and NCX-A (n original condition and car-
tons) and receive a U(rSL)-lO4 mlcronhoue. headphopes, SWR
meter, bug, and all manuals free. 1 wi the smppmg Abso-

futely in mint cond1 ion. $2 2Y. Christopher
()hIY). 2242 Fast Streef, Brooklva, N.Y. 11229

WANTED: Parabolc dish for radio astronomy and 1215 moon-
bzug;:e. Bill, WA9PWR., 509 Fifteenth Ave., Green Bay, Wis,

QUITTING Radxo’ 8§X-117, HA-10 Tunet, headnhones, 1Der-

fect, $250,00. Knight T-150A with key, $73.00; CB.

$10.00; PS-1 supply, new, $1 y-Gain 6-meter halo, $8. 0
196, Silsbee, Iexas 77656,

Brader, Rte 2, Box

WANTED: Spare pair_of 4-400 tubes for my Thunderbolt,
K3UZX, Washington, W.
FOR Sale; Like new, make ofter' RCA-WR36A dot-bar gen-
erator, WR6IB color-bar, Heathkit CT1 condenser checker, TV
iiel strenﬁth meter, sweep generator, Kay Megaligner, (rv
Marken nter, 252 Jefferson _Heights, "Catskill, N.Y. 12414
FOR Saje: Make offer in yout ist letter; johnson T-R sthch
250-39; DB20 Preselector, BC-348R, 24 hour clock, Precision
sig. gen. E-200. glvama CRT 5BPl. Century tube-tester SS-1,
Hallicratters 5X-4 xmtr S30W. Heath Kits, Audio gen.
HG-8, RF gen., SG-8, capac. tester CT-1, linearity pattern gen.
LP-1, Bico scope 460, 'scope 425, Modulator 730, battery ellm-
inator 1050, siz. gen. 377, tube-tester 625, W2UG
bus Ave., Closter, New Jersey, 07624, Call 201-768-1384,

COLLINS 30L-1, one vear old, immaculate with four, new spare
Waters hi-power tubes. $375.00. Want: Heath monitor ‘scope,

Shure 444 and Collins MM1 and 'MM2 mikes: S1S-1 or xud gen.
¢ov, revr and electromc bug. % shtan, W WN , One Dew Lane,
Darien, Conn. 06820, 3-655-99

SX-117, $250.00: HX~10. $250 00; HE,-?D. $40.00; T-60. IS?‘? 0n;
Gotham Triband 2-element quad RG/8U, $u5 00, Van-
guard 401 6M cnnverter, $15.0 BC 458 new, $10. Hy-
Giain V-lS vertical 1 0 ft. R/GR- U. $10; Hi-Par S-el, 6M beam.
75 it. R/G 8 8-U, 515.00. WASMZD, 915 E. Ave. L, Silsbee,
Texag 77656,

HALLICRAFFERS SX-117, WWV and complete 10 mtr, xtajs,
like new, $175.00. First come, first served. Alan Kogeruv. 324
Crestwood Drive, Roselle. Illmms 60172 Tel: 312—894—13

(23 EICO_ sween/Marker sgenerators, $368.00; Knight Flyback
checker, 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., Illinois 60137,

ESTATE_ Liaquidation. SSAE brings  list Qﬁality equipment.
Paradd Engineering, 284 Route 10. Dover, 7801,
VAI.IANT 11 Factory-wired. In mint condxtlon. $150.00. Wilev.
1706 Weldon, Ann Arbor, Michigan 48103

NATIONAL, NCX-3, NCR-A. A.c. supnly, hke new: $250.0
tShmpmg §%d Fgg;:ne Gossett, KAEUH, 762 Maple St., bpar-

G500, in, excint condx, warc 4-150. manuals, Will ship
o.d. guaranteed no bugs: $195.00. NC-303, like new condx
lust aligned. Ship c,0.d. New tubcs, manual, $1 5.00. Ham-M
rotor, used one_year, complete Ship_c.0. New FEimac
11-400l\$ 040({ A\Iever used, L. D). McCreary. 319 "College, Frank-
in, Ky, 42

WRITE. Phone, or visit us for the best deal on new or re-
conditioned Collins, Drake, Swan. National, Galaxy, Gonsef.
Hallicrafters, Hammarlund, Hy-(iain, Mosley, Waters, SBE.
Henry Linear. BTl Linear, towers, rotators, other equipment.
We meet any advertised cash price on most eauipment. We
try to, xive you_ the best service, best price, best terms, best
trade-in. Write for price hsts Your inguiries are invited. Henry
Radio, Butler, Missour 64730,
SELL: HOQ-110A, in excint mndx 24-hr. clock $200: HO-T00
w1th ¢lock and speaker, $12 In vy gud_condx. Must sell
09 4 Paul Renault, WAIDJK/CNSFJ Box 53. ¢/o FPO, N.Y.
HALLICRAFTERS HT-37, HT-41. both in mvnt condx:
$305.60. Hammarlond HO-180AC. like new, $300.00. Wanted:
4-1000A linear, with power supply. Rudolph Hopkms. Bethel
Sprmgs. Tenn. 38315.
WANTEID: Johnsnn 275 watt Matchbox. Write to Charles 1.
Kronke, W2AXZ, 565 Prospect Ave., Liftle Silver, N.J. 07739,
WANTE -388 or R-390 receiver. Have Gopset Communi-
cator IV 2_mtr., one owner, in very good condition. To_trade.
vgés 2ca\eh ]:,d Yska, KOLUQ, Rte, 5, Box 415, Antioch, Illinois

WANTED: in excellent condition, Gonset (G-76 iransceiver
with, 12 VDC sunn].y aso 455 Ke, Panoramic_ Adaptor and
Collins_ recciver 75A1, L7 O CTY R T i 8 N
{IDF, 654 North Pi e ‘Ave,, Chicago, 1llinois 60644,

TRADE complete KW for cash, SB-101 or like. Converted
RCA SSB-1 tramce-vcr with manuals, linear is 4-400As with
spates All in donble bay commercial console, KINXC/9, R,
) lﬁvz%n, glIB Nichnlson Road, Fort Sheridan, 1llinois 60037.

€]

CARDWELL PL-BOIS, Variable capacitors. 50 o 1500PF.
0.030” spacing, Idea] for that linear, Brand new, $27.50 post-
paid. Supply is limited. Slep Electronics Co.. Drawer 1780,
Ellenton, Florida 33532.
FOR Sale: Drake TR-3. AC3 ns. speaker, linear systems.
HO-DC supplv Shure PT mike, all for $375.00. Dow-Key
117V relay, 0. Two corner ceiling enclosures for 12~
speakers, both ‘%18 00, D- 104 mike. Needs work on it, $10.00.
9#'13%“ ing, WB6CQG, 5224 Bobbie Ave., San Jose, Calif.
SH. ACK Cleanup! HT 37, 3185.00: Heath MR-1 with a.c. sup-
ply. 0. SX 99 with R-46, $60.00; Scot 6R80A, $m 00:_John-
/Bridge, $15.00; Lafayette HA-90 VFO, $15.00;
L ayette “Precon vresel.-conv, (ess xtals), $2 000 ’§ry, no
zhp%' Details write to K4JBJ, 403 E. College, Griffin, Georgia

AN Co unters Transistor 6147 50 Mc. (will cover 6M.)
?IOOO, No. 7370 tu 10,5 Mc, $600. No shipping. sry. Swap
or Swan 300, Gal axy V. Linear. WAGIFP,
SALE: Eico 730, Heathkit HR-10 with xtal calibrator, Heath-
kit HG-10 VFO, Complete with manuaIS' 125.00. WAIEUG,
295 Union St., Manchester, N,H, 0

DRAKE 2B with speaker, in cxcellent condition, $175.00:
bcneca VHF-l (has been used only on 6 meters), $70.00; Tape-
XC30Q (6 meter converter, 14-18 MH with pom.r
suppl Needs xtal, $20.00. All with manuals. "Buy all $245.00
Ken Mathis, 9863 Monte Vista, Montclair, California 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, SX- IOlA HA-1 T-O kever, with
Vibranlex, like new, $650.00. WOCRP, Herb C. ysxamvgts
21112 Brookview Drive, Warsaw, Indiana 46580,
COMPILETE_ station priced to_sell: 7SS-3C, 312B-4, 3253,
716F2, late Henry 2K kilowatt Matchbox with indicator, com-
plete [ 70_foot tower, with Ham-M rotator, Mosley TA-36; all
gear in like-new condition. For details write or phone Mel Mars-
ley, 2242 Stevens Avcnue, Kalamazoo, Mich. 49001. Phone:
3428838. Area code 616
SELL: HWI2A. HQ-!IOC, AF-67. HB power, RME DB-
Preselector, Reawnable WAftFCA 1703 fones Drive, Albanzy%
Georgia 31705
WANTED: Lommercxal and Military ‘Lest Equipment, Wave-
flgggr alucll2 gﬁam% Componexgsts bdeetvlvllett-P%ckﬁrd, giekzromx.
3 a 0, Measurements, and others. Tuc 1o
Company, Box 1050, Garland, Texas 75040, er Hlectronics
RN GHT R-100 receiver, accessory speaker, in excellent mn—
dition; $75.00, john Taylor, WA41DLQ, 3613 Floral Dr., Nash
ville, Tenn., 37211,
SX-62, $119. 00 2-meter Lunchbox, $29 00; DC pwr. for L -
hnx. $7 00; 6 & 2 Converter, $29.00: Heath AA-gvl) stexfeo ual:xih
39.00:  Precision sxg. gen. 90 Kke. 120 Mec.. $19.00: Collins
;)Izggtlf]er (f%t(‘i er sé\r sert 3 k ?12 gﬂéolohnsontrTR Sg’éf%‘(l). :{2}2\001(,
< cheg e » 3 Sig, ACEr, b
e KOTE RED By 40, Pevion, Colorads 08 e
HAMMARLUND HXL-I linear 1500 watts P.E.P. f.h
tubes, $195.00; Collins 755-1 receiver, u'(run.a:::ulatg,,l $280n(‘):&
homebrew 4—8 QA linear, $195.00, Drake 2B mint condx,
$165 037%'101 oble, WA4LXX, 351 Collier Ave., Nashville,

EXCEPTIONAL Swan 350, 1mmaculate, includ
and Astahc 335 H microphone, $385.00, J, %u 'f‘%gl(ﬁ'.cnglfx"ple:
1() N' arjorie, Osceola, Arkansas 723 70

TCRAFTERS SX-140, Eico 720, Heath - .
{060 Whzeve. S ico 7 ath HG-10 VFO
GOVERNMENT Amateur Ca]lbook fnr 1924 nted. K2NP,
976 Woodgate Ave,, Elberon, N.J. 0 wante NP
KWM-2, 516-F2 AC power sunply. Jones Micro-Match and
YR e, Bt RIES o 2k i L
ran new con . LTTV [OTT1S,
Rond. Wostiicid, Mass. 01085, outhwie
ROUNDED Grid_filament choke, 30 amps., $4.00: plate
hoke, 800 Ma., $2.00 . illiam Deane, 8831 Soverei
ad, San Dicgo, Calif, 52123, i
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COMPLETE Mo‘blle station: Swan 330, linear systems 500-12
p/s. Lancer 1000 an with coils 80-10 meters, Excellent condx,

x]a{oxnmately hours operatmg time, $520.00. Fred Fontana.
K2RYH, Van Etten, N.Y, 1488

WALT’S Best Brass, Nylon, Stainless Steel threaded, washer
hardware. Extra-long fastencrs our specialty! Stamp for lists.
Bargains! W8BLR, Walt, 29716 Briarbank, Southiield, Mich-
igan,

HQ-170: Perfect physical and electrical condition. Guaranteed ~ FOR Sale: 40 foot crank-up tower, $50.00; Hy-Gain TH-3
90 days. $163.00, Professional looking, solid humebrew KW  Triband Beam, $50.00. Guiman, 3531 Edmands Rd., Fram-
amplifier, two 813s, four Simpson meters, extra heavy p/s, ingham, Mass, 01701, .
pea‘il ;‘ug&f'iﬁ“’hg;toil 0_0 erte KIIRO/ I, bmgleton, 318 DISCOUNT Prices: Time payments, big savings on new

hOR Sale: Swan 35 transcelver, $300 14-117XC power supply
5V and 12VDC ‘w/cables, .00, in wriginal cartons.
Used than 20 hours. Lt Col T. Jones, 86 Wing Road, ¢/0
APO New York 09845,
SELL: Hammarlund station: perfect condition. HX-50 ftrans-
mitter, HXL-1 linear, HQ-180A receiver, with matching speaker
(11 x 12 x 9% complete with cables and manuals. il ship in
onxmal cartons. Also Electro-Voice Model 664 mlke,dW:ﬁers

s

ment in factory sealed cartons

equip:
bW SUUC

11w
$445.00; 'SW-350C, $365.00. SW-250, $286.00; Na-
tional NC-200, $315; NCLZ3000, $595.00; Galaxy V. ark
ll, $365.00; Drake R-4B, $375.00; ‘T-4XB, $375; L-4B, $595;

Ham-M rotator and indjcator, $99.95. All equipment new,
full warranty, factory-sealed cartons. Time payments on any
purchase, No finance charge if paid within 60 days. Write
for dlscount prices nn vaa in, Mosley, Tri-Ex, mmar-
und, Cronics., medlate dchvery Recondltloned
specials: ZB, $

load. wattmeter del 334: Heath monitorscope, Model HO- 189. 00. N(,X-S. $199.00; 32V-2, $99 75A-1,
offer, K YM, Schloesser, 1914 Warner Court, To- 5129.00. Send for list. Bryan Edw ards Electronics, 1316 15th

peka. kansas 666 $t., Lubbock, Texas 79401, Phone: 806-762-8759.

SELL: NC-188 recewer vy %Jdncsondx. $59.00. WAQKNP, 902 COMPLETE. Station; 325-3 w/p.s. 7583B, 312B4, Henry 2-K,

t4th St. 5., Benson, Minn.

Johnson Matchbox, Astatic T-D_mike with p-t-p stand, (_'odax

PAYE’I‘TE HE-74 VFO, latest model, like new condx., keyer, 4-el. Fiberglas quad, TR-44 rotor, $1700 f.o.b. W9-
¥30.00. A, Wilson, Box 392, Bast Brewstgr. Mass. 02640 - NMK, 1416 W, St., Mishawaka, Ind. 46544,
SX-100, gud shape: $110.00 or will swap on Heath sinsle- SELL: johnson 250-watt Matchbox. asking $40.00; VHF-126
bander. WASERC, 154 Ronald Bivd,, Lafayette, Louisiana converter, 6.2, 1 14 meters, lc.  output, Asking $100,
70501, C. K. Loomis, 4328 State Road, Saginaw, Mlchlgan 48603
COLLEGE: Collins 75A-1, $160.00; Hallicrafters HT.37, HORNET TBSOOB Tribander beam. brand new, $60.0

$225.00. Almost_new. Johnson ’1- switch, $15.00. WB6NCIJ.
5882 Midwick, Fresno, Calif. 93727,

Ex-
g&%s;scollect WB6MCK, Rte. 2, Box 1941, Escondido, Cdllf

GOING SSB: DX-60, matching HG-10 VFO, §-118 revr,, en-
closed s caker, antenna relay, all cables, erysta.l, lot: $150.00.
WAOISXE, 208 S. 8th St., Goshen, Indiana 4652

SELL: HW-32A and HP-23, mint condition.
constructed. $125.00 f.o.b, K7YBF/W8MQU.
Regulo, Tucson, Arizona 85710

Engincer-
1325 Avenida

SETL: Colling CE2 carrying case, $35.00; MP 1 supply, 580,00,

WANTED: HT-44, 325-1, and 758-3, Must be mint condx,

351D-2 mount, $50.00. All in gud cnndx Fred Rouse, W2PRX, reasonably priced, with manuals WAG6JWK/4, 2304 N, Flor-
316 College Ave., ¥thaca, N.Y, 1 jda St., Arlington, Virginia 22207.

HEATH Apache, $120.00; SB- 10, $70 00; SB-6110) monltorSCope. SX-115 $325.00; HT-32, $275.00; 75A4, ser. N 066,
brand new, $65.00. All in excellent condition, WASHPF, Jeff  ynd sno$ cvcle filters. and  vernier . dial. . $4 5,00 00; 5. 146,
Wasner, 3302 West Lake Road. Erie, Penna. 16508, $150.00; one owner. in_excint condx. WO9PKW, 818 Solar
SELLING Surplus: (2)DX-40s, (2) 755A VFQOs: SX-71, $X-99, Lane, Glenview, Ulinois 60025.
([gzsy-f¥9(}:al§g.l}grk(zfovxvtaals 1?217 Make offers. WAONIS, Wayne FOR Salct chlg_[g c%g%atgr [NCS-A G%atchn}{g pléltgo&n

meter, clock, ! } urner mike,

SELL Or trade Valiant for receiver of caual vaiue. WAQD- . - % 3

FGV/0, Boy 434, Rushville. Nebrasko 69360, AV, iR 10 & ks U SR0.86 oren Lafierty,

.SR-160 ith DC su:mly, cables and_ brackets, Used very littie,
$250,00; 1"A33SR. $65.0 o Cush Crait big Wheel 2 meter
ant. Both: $10.00. WICT‘B Sta.r Rte., antol. N.H. 0;

CLEANING House: Reasonabl lg offers acceoted, New transmlt-
ting tubes, Raytheon 4032 RK-803, RK- 3
RK-48A, RCA-810; 38—28. 3_B-24. Mlscellaneous meters. includ-
ing precision oltmeter, 3
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 items. W2CUZ,
D.B. Whittemore, 36 Masterton Rd. Bronxville, N.Y. 10708,
COLLINS 75A-4 with .5/2.1/2 fllters and Panadapter. $450 003
75A-3 with .8/3 filters $250; Valiant {/w $ A-1 and siam-
ese paddle, $50.00, Dumont qcor»ev 33 0. KW linear with
spare 8138. manual, etc, aranteed. ¥.0,b. Cin-
. College forces sale a olm ontgomery, 3414 Tel-
ford Street, Apt. 1. Cincinnati, Ohio 45’220 Tel: 513-281-1046.
NCX-3, excellent condition, HP-13. mobile P.S. Home-made
fixed P.S. New-Tronics 20 and 4 T}A{Dgumper mount. All

cables, $230.00, Irwin Wallm, 40 Stoner Ave.,
e Neok R 021, a1 odep 3155, toner
Y Drake 2B for sale: $£160. Lampkin 105-B freq. meter.

$210.00. A, L. Albright, 1524 Dean St., Sulphur, La, 7066
HAMMARLUND SPC-10 wanted, W2ADD,

CLEANING Out: Drake DC-3, $85.00; Two’er, %28:; Vibro-
plex Orlmn 1, $9.00. All are m gud condx, K8HIM, Spicer,
334 N, Miami St., Trenton, Ohio 4

HEATHRKIT Novice transcelver HW 6. perfect, $90. 75A4
Ser. 3481, exclnt, % R-388 (5113) less cabinet, $225.00.
Eldico S 0F, r 514 Stevens Rd.. lvlornswlle,

$2"5 T(Plle
Penna, 19067, Phone 295-2564.

HAV E Following,
Co

mint condx: Hallicrafters $X-73 with 2.1
5. CV.

ﬁlter. originallv cost $975.00: -80A: I19ASR

telctype complete ¢ maodel); ‘2—_150: new Heath 10-10;

many other items. ant: _Barly S/Line, M 2. SB-101

what have you? Edward Lowell. WA4CRS, Box 215, Plains,
(reorsia 31780 Phone (912)-824-6795

HATTICRAFTERS  SR-150. "AC supplies, DC  supply, 2
mobile mounts. Will accept first reasonable offer, WAQEEG
1036 So. Gilpin, Denver, Colorado 80209,

DRAKE TR- 3', AC and DC_supply, speaker, like-new_condx.

$575 takes alll Prefer to sell within 50 miles radius Chicago,

or vou vick_up, WOYWX, Karl E. Luckhart, 123 Roy St..

New Lenox, H1, 60451 Tel: AC 815-485-6368,

]~OR qale' HW-12A, complete, with calibration oscillator
AC power supply: $125.00, Chester F. Bass, K100L.

ARS, 59 (;arfield Ave., Hamden, Conn, 06517,

SELL: Collins_ 75A4 serial No. 3079, verpler dial 3.1 k¢

filter, with Hallicrafters R4S 'spkr  $300,00; D

serial No. 597 with AC-3 powet supply, and_spkr, 3;325.00.

All equipment is in exclnt condx. Loyal King, X,

5144- %’hBox 151, Adamsville, Alabama 35005, Tel: 788—

BARGAINS for qulck sale! GSB-100 exciter. $125 00: Drake
2-B 2A0Q, $150.00: both together, $250.00. Also l—]‘eath
HW-IZ for, $75.00. Can’t ship the exctter.

\VAGOIP 5624 Broadway, Sacramento, Callf 95820.

SELLING Complete station: eullege—bound' DX-SOA Zmtr,
HG-10 VFO, HA-350 rcvr, inear, k
tals, accessories. Exclnt mndx' Asking  $190.00. {/nte for

details. Charles Shectg;v WA2AKC,

East
Meadow, L.l.. N.Y st

FOR Sale: Hallicrafters 8X-101A, Mark II rcyr, Guaranteed
in_unused condx. Highest bid received by April 15, 1968
will be accepted in case dup. bid, first one ;zet% it. Heathklt
Seneca, in gud condx, also up for bid. Contact Charles
Ormsby. 6 Driftwood Lane, Weston, Massachusetts 02193,

$600, WD sl s units $110.00. Ag e s10-00° seliies
sell as unj pache, . Stanle
Mitchell. 14 Girace Ave.. Platisburah, N.¥, 12901 v
CRYSTALS = Airmailed; SSB, Nets, MARS, Marine, etc.,
Navice .05% crystals_$1.50. Custom finished etch stablllzcd
FT-243 .01% any kilocycle or fraction 3500 to 8600 Ke.
$1.90 (Five or more this range
more same frequency $1.4 to 3499 and
20, OUl) $2.75 with nvvrmnec squUed abave
to 13,500 fundamentals $2.95. Add 40¢
Add 75¢ each for HC-6/u  metal miniatures above 2000,
Many ARR g] bhcatmn buxlders crystals, groups or singles.
Be specific. Write for order bullefin. Crystals since 1933,

366 Marie Ct.,

Airmail 10¢/crystals, surfacc 6¢. C-W Crystals, Marshfield,
Missouri 65706,
TAPETONE 2 mtr. converter, $25.00. Henry P. Ingwersen,

PAOAEN/WI, Box 87, Topsficld, Mass. 01983,
NCX-5 Mk Il and NCX-A. Approximately 50 hours. 5545 00,
foro: fleath Monanliolt, Simcondx puifine. ete; S1E00
ohn_Richardson, M, urora, Hudson, .

Tel: 216-653-5350, 0. 44236,
ANTENNA: Hy-Gain 18HT high tower vertical, $75.00. Com-
plete, lessA]&)ffL(m concrete) plus you pay post from Philly,

Penna
CONTEST Winning NCX-5 Mk I, NCX-A, XCU27 cali-
one year old, Pajd $825.

brator, absolute mmt condx, 00.
Will sell for $525.00. GGSB-101 linear, mmt condx, $l 000

‘Take both for complete KW station; 365 -6- .
T:Ii{ 44, etc, Write for_details. All ina mries a};gvere P?eaa’?e
help pay for college. Tom Bergan, KoDVZ, 1506 codmont

Drive, South Bend, Indiana 46614, Tel: 219-291-4528

UPGRADE YOUR LICENSE ' All new Posi- (,heck for new
Extra Class,_and Advanced Class Licenses. Multiple choice
questions, diagrams. explained answers, sh: .
form as FCC exams. Study and_test yourself. Around 300
questions and dlagrams in each. Each set complete in itself.
Many basic questions appear on both where they apply. Also
Class Posi-Ch eck, revised to conform” to new  ter-
teneral Class $3.25, Advanced Class $3.50, Extra
.75, third class postage prepaid. For first class postage
°6¢ each set, 54¢ for air mail.

Send _check or _mon
order to Posi-Check, P. O. Box 3564, Urbandale Stauo?:
Des Moines, Towa, 40322,

CLEGG 227er, $180,00, WASHTS.

STOLEN! Colling KWM-2 transcewer, Ser. No.
PM-2 power supply, Colling 758-3 receiver, Ser.

12068, with
0. 1”885

will A
«eliver wuhin 100 mileg, Other units postpavd L’T' S. Nxcker- Reward! Skip ackson, WB6WCZ, 6833 Armour Dr., Oak-
son, WIRWD, Box 1832 New Haven, Conn. 06508. land, Calif. 946
SELL: Like-new Globe double sidebander DSB-100; also $$B SELL: 200V in excellent condijtion, by original owner. Man-
T 2 LR T Mkt Toner Moo AN oaicen WL B ammwered i “Batet VSR A0

: - s . U] v N

L L XY 174 3 Buttercup Lane, Huntington, A1, Jauigles Wi kson. Missiesioni 30311, ’
[4 1937-1966, 3 for $1.00 Ppd, COQs, 1948-1966, for HA] MMARLUND HQ-180: National HRO-60 with i3 coils
$1. 00 Ppd. Stamp for list.  John Tate, W3FYW, 9 Dl ane and calibrator. Both perfect. Sell one

Drive, Malvern, Penna. 9355

164

320() or best offer.
Virgil Pfeifer, 1605 Gilbert, Peoria, Illinois



ALL In excellent condition: WValiant, factorKiwircd, $250.00;
NC-300, calbrator and speaker, $225.00; MM-2 Wave Ana-
lyzer, $55.00. Johnson 275-watt coupler; $45,00, Heath AM-2
Reflectometer, $10.00, W5LZL, 500 Cliffside Drive. Dallas,
Texas 75080, Tel: 214-231-3895.

IMPRESSIVE Executive style ham stationery. Inexpensive,
}\ﬁxjt_'/: K3GWD Press, Harry Veon, RR 2, Wampum, Penna.

EICO 753 SSB transceiver, HB Power supply, $180.00: Eico
400 scope, $80.00; HB fransmitter, AM modutator, VFQO,
80 , $35.00; 2 signal gens 2 tube-testers, multimeters,
RLC Bridge, other misc, test equipment. Contents of large
Spare-parts collection offered very cheaply, including tubes,
suckets, resistors, capacitors, controls, meters, much more,
Will seil as lot or separately, Write or call for details. Al
Goldstein, WA2ITQ, 245-30 Grand Central Parkway, Bellerose,
New York 11426, Tel: 212-428-8103.
YIKING Ranger, push-to-talk. Used Jess than 20 hours,
$190.00. NC-98 “rcvr, built-in  side-tone generator,  $60.00:
Gonset Super 12 conv., $15.00; Morrow 5BRF 10-80 meter
converter, $10.00; Gonset Super Six, $10.00; surplus crystals,
31.00; Dow IDK-60 coaxial rela‘s{,/ $6.00; Lafayette bug, $7.00.
SWR  meter, $10.00; Drake TV-1000 low-pass $5.00. Push-
to-talk mike base, $10.00: Lafayette HE-50 10-moter trans-
00, R connor, WI1ZQP, 47 Bed-

ceiver with VFO, $60,00, R. D. Co
ford Dr., No. Grafton. Mass. 01536, Tel: 839-6054
FOR Sale: SB-100 modified with two crystal filters, HP-13
and -23 power supplics. SB-600 speaker, $500.00, Ma-
rauder HX-10, $200. All are in mint condx. WA2DLX,
R. 8, Caverhill, Stanley Road. Cazenovia. N.Y, 13035.

FOR 8ale: HRO-60, 80-6 meter coils, speaker, $249.00; CE-
20A, deluxe 80-10 VFO, $110,00: PEH 600A 6-meter trans-~
wrtar, 515.00; Eimac AP-67k$39.00 or you make offer, }.o.b.

A4TNU, George Reeves, Rte. 4, La Grange., Georgia 30240,

75A-4, serial No. 5640; 3 mechanical filters, $475.00; Eico 460
scope, $75.00; Sony 464-D tape recorder, $75.00: Viking invader
2000, $450.00. All one owner, with manuals, O, C. Lindsey,
WS50BX, 1919 Ramada, Houston. Texas 77058,

DRAKE TR-4 with a.c. power supply, never used! In original
carton, Ameco output meter, Electro-Voice mierophone, cona-
plete station $500.00, First check gets it. K9AGN, S. De-
:ilsg(ﬁer. 403" Sunset Dr., Wilmette, lllinois 60091, Tel: ALt

WANTED: Johnson or Heathkit SS-B adapter. KZKKU, Tel:
(914)-668-3677, -
SEEL: HT-37, Mohawk RX-1, $300 pair, or will $ell separately.
Both factory reconditioned summer 1967. Both perfect, WA9-
AUM, Box 63, Wiley Hall, Hanover, Indiana 47243.
5X-101A Hallicratters receiver in_ perfect condx:  $185.00,
Charles Clark, 2910 Orchard Lane, Wilmette, fllinois 60091,
Immaculate: $250.00. Charles

KWM-1, matching a.c. supply,
Jaexer. 436 Bellevue, Oakland, Calif. 94610,

WANTED: Used National Tochnical Schools FCC Jicense
‘«"%’Kﬁe $3. J. J. Moran, 4205 Arthur St., Hollywood. Florida

FOR Sale: SX-110, elean,
insurance paid. John, K8TVO,
Ohio 44406,

itke new: $93.00. Shipping and
331 Hiliside Dr., Canfield,

GONSET G-66 mobile receiver, 6, 12, 115 volts, 6 bands,
AM, W, SSB. - Excellent, $90.00. (i.” L. Anderson, 301-A
Talge Hall, Collegedale, Tenn. 37315,

S8B Transceiver, Transistor, tube driver-final, Sce Dec. 1967
QST. Set of printed circuit boards, $20.00, Boards for other
projects. Send for list, Ivan Whitehouse, 16011 S.E. Foster
Rd., Portland, Oregon 97236.

WANTED: 1932 Ford Majcstic Radio. Manufactured by Gib-
son and Gruno in Chicago, Illinois. (Consists of two metal
boxes 6 x 9 x 8 inches (one has a motor generator in it and
the other a series of tubes), wooden speaker box_ and a
control _head with remote  controf, cables, J. Jackson,
21485 Silchester Circle, Northvilie, Michigan 48167,

HOWARD Radio: 75A-4, serial No. 5591, $395.00: SW-14u,
$119.00; R4A, $260.00: NC-300, $159.00: GSB-100. $179.00;
B&W 5100B w/S1SBOB, $195.005 M40, $69.00; M160. $69.00;
Bonner 4 w/8 Servos, $240.00; Poly-cals, $29.00. Free [ist.
Box 1269, Abilene, Texas 79604. Tel: a.c. 915-OR2-9501,
SELL: HRO, rack. spkr, coils 1 to 7, power supply. and
revr,  Section. Good operating condx.  Best  offer. K100X,
420 Willard Ave.. Newington, Conn. 06111,

FOR Sale: Transistor TV camera (AT.V, XT-1A) with separate
p/s and extra 1° Vidicon, §95.00 f.0.b, C.”A. Weed, WAI1BDI,

FOR Sale: SR-150 transceiver and SWR_bridge, PS-150 (with
p.t. mike) A.C. power supply; PS-12 D.C. power supply; mo-
bile mount Newtronic whip antennas with loading coils for
80, 40, 20, 15 and 10 meters. Package deal only, First_ best
offer. Sry. no breaking up. KIVWI, 140 Glen, New Britain,
Conn. 06051,

SX-101 Mark 11IA, and speaker, $140.00 and Lettine, 40 watt
xmtr, $10._ Both OK. W2LZW,

8X-100 for_sale
reception. First § 175.00 takes it,

0-52 28th St., Fair Lawn, N.J. (7410 R
VIKING Ranger E/W. $110.00. BC-221, $45.00. 250 QS1's
1933-1960: $30.00. A. Urquhart, 198-26 Epsom Course, Hollis,
1. N.Y, 11423,

HEATHKIT MR-1 receiver, in gud condx, $50.00; Homebrew
2-8111A 500-watt linear, w/supply, $80.00: Hy-Gain 40-10 tr:i})
doublet, $12.50; Hy-Gain |5-meter beam, $20.00. WA2POY,
Kirschner, 274 Michael, Oakhurst, New Jersey 07710,

STATION Sellout: DX-100, HQ-170, NC-g8, Viking Match-
box, Heath SWR, Headset, keys, manuals, all mint condx.
Guaranteed. 3400 takes L?ackagc, Will sell separately. .\1l in-
quirics agsz‘v(g'sred. K3ANU, 1305 West Russell St., Philadeiphia,

in excellent condx, for SSB, AM and c.w.
it. W2TIW, phone: 201-796-2932.

COLLINS 7583-B, 312B-4, 33§83, A16F-2, cables, manuyals,

factory cartons, all like-new, sell for 31,100 oy vour hest offer.

Eugene I, Berenz, K9ZPJ, 4542 N. 105 St., Wauwatosa, Wis.

53225, Tel: 414-466-21%4,"

75A1. mint, $150. Pick-up deal oniy, sty, Lafayette Precon,

?‘1258;)‘0 WB2AXH, 94 Brittle Lane, Hicksville, L.I., New York
01,

KWS-1 in top shape, no alterations, This is top-flight SSB-KW
but haven’t used it twice in 5 vears and I am going fo sell it
tn best cash offer in 30 davs or less., WIll ship, Also G-E 20 to
54 Mc, FM xmtr, 500 watts to PR 4-125; complete in 6 it cabi-
net, with mecters. $350.00. 3 Kw diesel power plant, 1200
from for continvous duty. 230/115 VAC, WODSV. Box 87,
Webster, Wis, 54893,

SELL: Pertect Novice station: Collins 7SA-1_ rovr, )

hzew %0 wftt Handb'ggk xn'ir. (_oaxEsvx/r_xtch.Z%l_[ZS.O()ﬁ.sV\‘/:ﬂl cnn-
sider breaking up. am Kerner, Ex TL, 2. “rescent
Rd., Great Neck, L.I,, N.X, 11021, Tel: (516)-466-8927.
NATIONAL NC-270 receiver. Excellent condition, 80-6 mters,
¢.w.., AM. and SSB with Hallicrafters R-47 communications
speaker: $160.00, G. 1. Lipper, WB2AEX, 3688 Jules Lane,
Wantagh, New York 11793, Tel: (310)-PEI-0722.

ESTATE Sale: K7AX. Deluxe Hallicrafters demon. station:
SR-2000 s/ P-2000 power supply; HT-46 and 5X-146 combos
SR-42A w/HA-26 VFO; HA-1 keyer; R-51 spkr/clock: 14AVQ
and 18AVOQ verticals; TH6DX beam: Ham-M rotator, many
other accessories, All items new or used less than & months.
Manuals and original shipping boxes. Sell as package or indi-
vidual items. Write for complete list and ];;,rices. Bruce Duncan
Estate, 517 Dexter Avenue N., Seattle, Washington 98109,

Penna, 191

WANT KWS-1 and/or 75A-4. Must be in  exccllent Shape.
KWS-1 must also be over serial number 1200, Also want SC-
201, Name price. Henry, WB2CNA, Tel: 201-327-9090,

SELL: Harvey-Wells TBS-50, CW-AM xmir, w/pwr supply
and 40 mtr. VFO, great condx, $50.00: Heath GR-64 SW and
Novice revr w/Heath GD-125 “Q”  muitiplier, Mint  condx,
$40. Heath VX-1 voice-contro] $14, $80 takes all. Cione SSB,
Iy%g‘lz Franz, WASSHT, 5107 Harvest Hill Road, Dailas, Texas

3:METERS. Plate modulated 300  watts, $125.00, TWooL,
$30.00. Gonset. 1], $140.00. KIMBA. john Templeton, 49 Saw
Mill Dr., Wallingford, Conn. 06492

SALE: Unused (3 pcs): Gonset (-76 with AC, DC supply;
Hallicrafters SR-34 transceiver. All clean and in vy gud condx.
Also Stenman monitorscope. antennascope, Hentot OF-multp.
Write for prices, ctc, Mrs. Dan Riordan, 1708 Park Bivd.,
West Sacramento, Calif, 95691,

SALE: Viking II. with matching VFO and KW low-pass filter:
$85.00, Command xmtr, $5.00. F.o.b. K3BYJ, 111 Elm Ave.,
Morrisville, Penna. 19067. e
KEYER Sale: Omega DA digital automatic 1.C. Kever (with
DA-3 option), $65.00, ppd. In mint condition, WB6YVW, 1755
N, Wilcox. Hollywood, Calif. 90028,

KWM-2, PM2, CC2. excelnt condx. Sale or trade for 33s and
758/ PS. Need separate operation for MARS. K7HRW, 1775 Mill
Street, Reno. Nevada 89502,

SELL: Drake 2B. in mint condx, DX-40 with VFO, both in gud
condy, sell scparately or all for $225.00. Michael Phillippe, RR
#1, Versaiiles, Indiana 47042,

TOROIDS: 88 mhy, unused, center-tapped. 5/%1.50 postpaid.

Heath DX-60A. new, $55.00; matching HG-10 VFO, 5200,

3 head Tee-Dee with sync, $50. Johnson 250-39 TR

Johnson Valiant, $125.00; CDR AR-22, $20.00;

brator, $7.00; Eico 753 transceiver with p.s., $160.00: National
Y page-printer paper, $5.50/

NCX-3 transceiver, $163,00,

case. Wanted: Clegg 22%er, Gonset -ommunicator for JM,
Twoer. Matchbox, NC-300, Ham-M. "Stamp for list. Van,
W2DLT, 3027 Passaic, Stirling, N.J. (7980,

WANTED: Collins 51J-4. Will swap Nikon F Photomic ‘with
F:1.4, 58 mm lens, F:2.8, 35mm W/A lens. 105mm F:2.5 lens;
also Nikon SP with 35mm w/a lens, 135mm E:3.5 telephoto
lens. Camera equipment 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. Jackar
?c‘:}xpe Engineering, Box 1054, Laramie. Wyoming 82070. &
FOR Sale: Jones SWR meter, B&W low-pass Ffilter. Mark
heliwhip and base; Heath HO-10 “scope, 08 ’scope sweep gen-
erator audio generator electronic switch. Intercom variac 500
watts, also other things, Send for list and prices. Edward
Schofield, 301 North 3rd St., Lantana, Florida 33460.

NEED 300 microsecond sonic on magnetic delay line or what
l(}gﬁ%lyou? Louis Patla, 1357 Ocean, Santa Monica, California

**HOSS Trader”” Ed says if you don't buy your ham gear from
him. you may pay too much. Limited supply of new cunipment
in factory sealed cartons, while they last, N
celver, Regalar Price, $495.00, Cash Price $395,00:
Drake TR-4, Serial #26033, Regular Price $599,95, Cash Price
$479.00: Package Deal: New Eico 753 Kit 3 Band Transceiver
d new Eico 751 Kit AC supply with speaker, $249.00, Cash
:951 New Mosley Classic 33 and Demo Ham-M Rotor,
5189.50: New Displayed BTI 2000 Watt Linear, $659.00, Dem.
onstrator Eaguipment with factory warranty: Demo M
Rotor, $94.50: Displaved Swan Mark 11 Linear, $495.00: New
Demo SB-34, $320.00: Demo Drake T-4XB. $359.00: Demo
Drake R4-B, $369.00: Special Rohn 50 ft. Foldover Tower,
prepaid: $185.00. Moary Wholesale Radio Co., Box 506,
DeWitt, Arkansas 72042, Phone 946-2820,
QSTS 1920 to date: 1920—6 copies; 1954—10 copies: other
vears 11 or 12 copies. To 1932 mostly forn or missing rs
F - in poor condition; 1933-1936 half ditto, [937-1948
about three torn covers per year; 1949 to date good condition.
560 copies, as is, $175.00, CQ: 232 copies 1945-1967 incomplete,
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 Pacono
Mountains in Penna. Own equipment, required. Please explain
type equipment and further qualifications to Poconéam}gighland

Camps. 6518 Castor Avenue, Philadelphia, Penna. 19149,

NOVICES Saler . Gad _eondw:, X490, §35.00; VFL ~VEG.
10005 Mint onan PG A SRS DXAD. 435 WA3HLI, 808
Indiana Ave., Monaca, Penna. 15061,

SB-300 Heath SSB receiver, with AM filier, $225.00 or your
hest offer. Includes shipping. M. Pollack, East Larchmont Drive,
Colts Neck, N.J, 07722,




NO-STRING DIAL

No strings: no pulleys: no back lash: no flimsy
ussembly.The No. 10037 is a sturdy mechunicul(y
engineered ‘'Designed for Application” dial as-
sembly which completely eliminotes the annoy-
ances of string-driven pointers, eliminates all
indicator stutter or wobble and provides poslhve
pointer travel and resetability. The pointer is
driven positively by a flexible but non-elastic
molded gear driven rack which cannot slip, breck
or fall off a pulley. The geared flexible rack
rides in o multi-slot extruded aluminum chonnel.
This girder-like extruded piece provides mechan~
ical rigidity to the assembly. Furnished complete
with panel trim bezel and flexible coupling for
output shaft.
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AN/FRT-83 '(’:fl"‘ 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, Mii-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
Controf and Fieid 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 $ units.

Here's how:
quenc
transmitter and antenna feed line.

deal with the acknowledged leader.

\ 73 gtt Wm

1. Use a Millen Grid Dipper with/or an Antenna
Bridge, and peak up your antenna system
for lowest VSWR at your operating fre-

Y.
2. Insert 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 Desind 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

{ cate resonance or

RF radiation. Covers
1.7 to 300 MHz (down
to 165 KHz with exira 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.

$90.00

Well worth the difference!

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.

PROMPT ORDER DEPT.

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" Hx 7"

W x 9" D.

Model 92201 $77 &S

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

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
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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 much 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:

e Solid-state (FET) VFO e 80-10 meter coverage e
Switch selected upper or lower sideband or CW o 180
watts input PEP SSB — 170 watts input CW e Crystal
filter o Full coverage on all bands with 500 kHz per
pand segment e Smooth vernier control of frequency
with patented Harmonic Driver™ dial mechanism e
Built<in 100 kHz calibrator e Separate offset CW
carrier crystal o TALC e Quiet, enclosed relays e
Fixed or mobile operation with HP-23 or HP-13 power
supplies ¢ Easy assembly with circuit boards and
wiring barness
Kit HW-100, 18 ibs., no money dn., $22 mo.. . ..... $240.00
Kit HP-13, DC power supply, 7 Ibs., $7 mo...
Kit HP-23, AC power supply, 19 Ibs., $5 mo. .
Kit SB-600, 8 ohm speaker, 6 Ibs..............co0ves $18.95

HW-100 SPECIFICATIONS — RECEIVER. Sensitivity: Less thn .5 micro-
volt for 10 dB signal-plus-noise to noise ratio for S§B operation. Selec-
tivity: 2.1 kHz minimum at 6 d8 down, 7 kHz maximum at 60 .dB .down
{3.395 MHz filter). Input: Low impedance for unpulcnced coaxial input.
Output impedance: 8 & specker, und 'high‘lmpedun.ce headphone.
Power output: 2 watts with less than 10 distortion. Spurious response:
image and IF rejection better thon 50 dB. Internal spurious signais befow
equivalent anfenna input of 1 microvolt.

HEATH COMPANY, Dept. 9-3
Benton Harbor, Michigan 49022

TRANSMITTER. DC Power input: SSB: (A3a emission) 180 watt P.E.P.
{normal voice: continuous duty cycle). CW: (Al emission) 170 watts (509
duty cycle). RF Power output: 100 watts on 80 through 15 meters; 80
watts an 10 meters (50 {2 nonreactive load}. Qutput impedance: 50 Q 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: $S5B: PTT or VOX. CW: Provided
by operating VOX from a keyed tone, using grid-block keying. CW Side-
tone; Internaily switched to specker or headphone, in CW mode. Ap-
proximately 1000 Hz tone. Microphone input: High impedance with o
rating of —45 1o —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 atf
.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 fo 21.5; 28.0 to 28.5; 28.5 o 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
thon 100 Hz for #=10% line voltage variations. Modes of operation:
Selectable vpper or lower sideband (suppressed carrier) and CW. Dial
calibration: 5 kHz. Dial mechanism backlash: Less than 50 Hz.
Calibration: 100 kHz crystal. Audio frequency response: 350 to
2450 Hz, Front panel controls: Main tuning dial. Driver tuning and Pre-
selector. Final tuning. Final loading. Mic and CW Level control. Mode
switch. Band switch. Function switch. Meter switch, RF Goin control. Audio
Gain conirol. Side controls: Meter Zero conirol; Bias; VOX Sensitivity;
VOX Delay; ANTI-TRIP; Neutralizing. Tube complement: QA2 Regu-
lator (150 V); 6AUS RF amplifier; 6AU6 1st receiver mixer; 6AU6 Isola-
tion amplifier; 6AUS 1st IF amplifier; 6AUS 2nd IF amplifier; $BN8 Product
detector and AVC; 6AUS VFO Amp.; 6¢CB6 2nd transmitter mixer; 6CLS
Driver; SEA8 Speech Amplifier and cathode follower; 8EA8 1st frans-
mitter mixer; 6EA8 2nd receiver mixer and relay amplifier; 6EA8 CW side-
tone oscillator and amplifier; §GW8 Audio amplifier and audio output;
12AT7 Heterodyne oscillafor and cathode follower; 12AT7 VOX amplifier
and calibrator oscillator; 12AU7 Sideband oscillator; 6146 Final amplifiers
(2). Diode pl t: 6 Ger Diodes: Balanced modulator,
RF sampling, and crystal calibrator harmonic generator; 9 Silicon Diodes:
ALC rechifiers, unti-trip rectifiers, and DC blocking; 1 Zener Diodes
cathode bias. Transistors: 2N4304 FET. VFO; 2N3393 — Voltage regu-
lator. Rear apron connections: CW Key jack; 8 @ output; ALC input;
Power and accessory plug; RF output; Antenna; Spare, Power require~
ments: 700 1o B50 volts at 250 ma with 1% maximum ripple; 300 volis
at 150 ma with .05% maximum ripple; —115 volts at 10 ma with 5%
maximum ripple; 12 volts AC/DC at 476 amps. Cabinet dimensions:
14-13/16" W. x 6-5/16" H. x 13-3/8* D.

A FREE 1968
EATHKIT® 19 Inepd i _—
b CATALOG OE is §. ——, plus shipping.
R Please send model ($)— . . nee
Describes these and over 300 .
kits for stereo,/hi-fi, color TV, [} Please send FREE Catalog.
amateur radio, shortwave, test, Name
€8, marine, educational, home (Please Print)
and hobhy. Save up to 50% by
doing the easy assembly your- Address_. O —
self, Mail coupon or write Heath
Company, Benton Harbor, Mich- City. State, Zip.

igan 49022.. . &

Prices & specificati bject to change without notice. AM-192

: EHEREATEHEIT® Gl



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 VoitOhmyst 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
de-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 volis, and
ac (rms) voltages from 0.1 to 1500 volts. Input
impedance of alf 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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