


NEW SINGLE-BAND BEAM
FROM MOSLEY

ITH

EXPANDED DX
CAPABILITIES

ON 20 METERS

Model CL-20

DON'T LIMIT YOURSELF!

When you install a 20 meter beam, there is only one
antenna investment you can afford . The NEW CLASSIC 20

Classic Feed Svstem *"Balanced Qagamtrvp: pMatching.”*

This new array promises to be the most universally accepted
amateur heam ever developed for 20 meters.

TAKE A LOOK AT THE VITAL STATISTICSI

POWER RATED: 1 KW 4AM/CW; 2 KW P.E.P. 58B input to the final.
SWR: 1.5/1 or better.

MATCHING SYSTEM: Balanced Capacitive.

FEED POINT IMPEDANCE: 52 ohms.

NUMBER QF ELEMENTS: 5. Aluminum tubing: 8063-T832.
MAXIMUM ELEMENT LENGTH: 38 ft. 1) in.
BOOM LENGTH: 48 ft.

RECOMMENDED MAST SIZE: 3 in. OD.
TURNING RADIUS; 28 ft.

WIND SURFACE: 18.7 sq. ft.

WIND LOAD {ElA Std. 80 MPH): 1364.45 |bs.
ASSEMBLED WEIGHT: Approx. 139 Ibs.
SHIPPING WEIGHT: Approx. 145 |bs. via truck.

For detailed brochure write . . . Dept, 198

U, §, PAT. NQ. 3419872

Manufacturing TV Antenna-Accessories
for nearly a Quarter of a Century.
Write for the Free Booklet,

*“‘How to Improve Your TV Picture’’
Department 198TV

Mss/ey HictionBu Sre 4610 N. LINDBERGH BLYD., BRIDGETON, HO. 63044



ent with a

g

500 HIZK



IF YOU'RE

With a Collins 325-3 Transmitter, you'll know

you're locked on frequency. That's because /ﬁ\
the 32S8-3 has Collins’ stable PTO, plus crystail- i{‘(ﬂ)“LLINQ
controlled bheat frequency and HF conversion 7 s
oscillators. \&_\T”-/M

Don’t be a drifter. See your Collins distributor.

COMMUNICATION / COMPUTATION f CONTROL



STAFF

JOHN HUNTQON, WILVQ
ditor

E, LAIRD CAMPBELL, WI1CUT
Monaging Editor

DOUGE DE MAW, WICER
Acting Technical Editor

WALTER ¥. LANGE, W1YDS
ROBERT E, A.NDEHSON KLTVF*
GERALD L, MALL, KiPLP
DOUGLAS A. BLAKESLEE, W1KLK
Aszsistant Technlical Editors

EDWARD P, TILTON, WIHDQ
V.H.F. Editer

LEWIS &, McCQY, WIICP
Beginner and Novice

ROD NEWKIRK, W9BRD
WILLIAM SMITH, KECER
LOUISE MOREAU, WBEBRO
JOHN TROSTER, WEISQ
Contributing Editors
.3

ROBERT J. RINALDI, WICNY
Advertising Manager

EDGAR D, COLLINS
Advertising Assistant
'

1. A, MOSEKEY, WI1IMY

Circulaotion Manager

CARL E. SMITH, WIETU
Asgivtant Clrealation Manager
L]

¥ Qn military leave of zhrence

OFFICES

228 Main Siree!
Newington, muwc!icut 0811
Tel: 203.666-1541

#ubscription rate $7.50 per vear post-
yntd, Ud, tunds, in Causda and U8,
84 elsewhere. AKRRE Membetsklp,
inclding 37, avalinble only to
Individualz with o boba Ade lnwrest
in amatenr redio:r $6.5) per ear
U funds, in Canada and ULH; §
clrewhere, Slogle voples, 75 rents.
Forglgn remittazces showd bhe by
interputlanul poutal or express moner
order ar bank draft negoblable in the
(LR, and tor an equlvilent amoeng
in .4, Tunds.

Hecnnducinss postage pald at Hariford,
Conn, wud at addltionsl malllng offices,

Copyeight 1970 by the Amerlean Ra=
dlo Relay League, Tne, Tltle reglstersd
2t U.5. Patent. Ofee, International
vopyright secured, All rights reserved.
Cruegan regervddot todok o8 detechox.
Printed In U.8.A.

INDEXFD BY Appliad Science and
Twchnology Index, Library of Con-
gress Catalog Card No. 21-8421

X R COVER

e
*)-’&
ﬂ»ﬁ Compact, etfi=

cient tunel
¢irciits enn
be bilt with
tnroid  cores,
Visible tere
‘!ﬁﬂ 15 the pi-net-
8 work  otput
i tank for the
Skinnier Lin-
% ar deserihed
o nh page 32.
Jrm

APRIL 1970

VOLUMELIV NUMBER 4

PUBLISBHED MONTEHLY, AS ITS OFFICIAL JOURNAL, BY THE

—CONTENTS —

The Mainline ST-3 RTTY Demodulator
Irvin M. Hoff, WEFFC
Improved 78-Meter Portables Performance for a Mobile
Station...coivvrarrennnses Herman Lukoff, W3HTF
Let’s Talk Tmmastors. Part VI...... Robert E. Stoffels
Building A “"Skinnier Linear”. .Douy DeMaw, WICER
Gimmicks and Gadgeta:
A High-C Substitution Box For The Experimenter’s
Workbench., ..o corvivivrsrisatsonnnnsanee treerean
Clamping Diodes for CW Break-In..X. S. Stone, W7BZ
Relay Switching for Increasing Receiver Sensitivity and
Transmitter Output from the HW-17A&
Edward P. Tilton, WIHDQ
Using the Yaesu Musen FTV 880 Six-Meter Transverter
with the S/Line..............Katashi Nose, EHEIT
Tuning Indicators for the Linear Amplifier
Douglag A. Blakeslee, WIKLK
Radiation Patterns of V Dipoles Over Perfect Grounds
Dale W. Covington, X4GSX

TECHNICAL —

Recent Equipment:
ORD DK.1 Digital Keyer. .....vovrieenennnnrnns reve
Technical Correspondence. ...vicvvvrvrnnnnnnnns rraene

BEGINNER AND NOVICE —

A Receiver Matcher and Preamplifier
Lewis G. McCoy, WIICP

OPERATING-—

Results, 36th ARRL November Sweepstakes
Al Nocne, WAJKQM
PSHR RE Evaluations. ., cveeecerrrisnnnennns .

GENERAL —

A Practical Bolution to an Isnpractical Problem
Marion D. Bedlingshafer, WSLQH
1.8 Contacts Per Square Foot of Real Estate
Kotashi Nose, XHEIJ
Down to the Bea in Ships {(Via Radio)
William R, Holly, WAIHDP
Australis-Oscar 8 William I. Dunkerley, Jr.,, WAZINE
DXLl Get You if You Don’t Watch Cut!
Albert Kahn, K4FW
The $22,000,000.00 Ham Shack
Harry W. Lewis WITWJ
FCC’z Repecter Rules Proposals......c.cvevvren.. P
Advisory Committee Proposes FCC Rules Chcmges eenan
Three Clubs Mark Half-Clentury of Leaque Affiliation. ..
New Dimensions For Vietnam Mailbags............ veas

AHRI. QSL Bureau Bl  “It Seems to Us
............... .. 16  League Lines.

Com:mq Conventions. . 87 New Books...

Correspondence From ‘Members 98 Cperating New,

Feadback........v00vverennnas A0 Silont Keys....... .

Hamfest Calendar. vere 97 gigkion Activities.........

Happenings of the Month. .\ 83 o3 po0n 50 Me.. |

How's DX7? WI1AW Hchedule. .., ., ey

IARU News YL News & Views............

AMERICAN RADIO RELAY LEAGUE INC., NEWINGTON, CONN., U. 8. &.
OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

1
24

28
32

36

38
40
42

51
84

2l

64
78

31
88

58
80

62



e

The HRMMARLUND Manuf;aJcturing Company Incorporated

it BRIOGF AVE, REC BANK, M J. 07701 CARBLE FAUORP-REDAANK, N. I TE1. 201-842.5700 A SUBSICIARY OF ELECTHONIC ASSISTANCE CURPORATION

February 24, 1970

The Techrnical Radio Corporation
100 Main Street
New York, New York

Attn: 8.F, Woods Ref: SP-600JK21A
Dear Bill:

It is most pleasant to hear from old friends and to be ahie to say,
Wes, an old mutual friend is still very much alivet!!

The $P~600Jd% series is still being manufactured at Hammariund, al-
though it has seen many changes since it was introduced, Like the
"Bug'', the many changes are ‘'under the hood' as we constantly im-
prove our products,

The latest change to this radio is the addition of & crystai
controlled "Product Petector' which puts 'Upper or Lower Single
Sideband't at the option of the operator, along with AM and CW
reception.

Of course, the other features such as: continuous re-setable tuning
from &40 KHZ to 5k MHZ: a six channel, Fixed Frequency, Crystal Con-
trol Unit; Variable B.F,0.; six ranges of selectivity, with crystals
phasing; rear panel outputs for RTTY, Dual Diversity reception and
varjous monitoring and control functions are the tried and true
Hammarlund ageless quality.

And the price is right!

I have new literature in the works and some will be in the mail to
you directly, |If vou need more, don't hesitate to ask,

Cordially,

THE~HAMMARLUND MANUFACTURING COMPANY {NCORPORATED
- “"’3"1 Wi ..- ’f,& 53 u_f}—lm'%—-u

brving Strauber W2ERV/WLMVC

Commergl gl Products Manager

{S:bme



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

Model R-5A
Allwave
Receiver

An exceptionally fine receiver for the short wave
listener and beginning amateur operator. Fuily
transistorized-solid state. Covers .54 Me through
54,0 Me in five continuous bands. includes stan-
dard broadcast band, zll foreign broadcast bands,
all amateur bands from 160 through 6 meters, all
27 Me UB channels, all 2 way radio frequercies
from 30 to 50 Mc including rnany pelice and fire
departments, Controls include Beat Frenuency Os-
willator, Noise Limiter, Bandspread. Provisions for
external Q" multiplier, Compare with tube-type
units costing as muchl

Wired and tested ... . ... $99.95
Battery adapter kit. (permits operation
from 12 YDC or eight “D" cells) ................5 3.95

AMECO

Model AC-1
Novice CW
Transmitter
Kit

The ideal kit for the beginner who requires a reli-
able TVl suppressed transmitter. Keying is clean
and chirp-free. Crystal controlled, Pl-netwark QOut-
put Circuit. Includes AC Power Supply. For 40 and
80 meters, CW. Fifteen watts input. Kit is sitnpleto
build and easy to operate.

Kit with coil for any 1 band, including tubes $24.95
Extra coil kit for any 1 band, CK-1 ... 1.10

4 Ameco Books and Records

Radio Amateur Theery Course: Gives subicient information to pass
the FGTZ exams for the Novice, Technician, Generai and Conditional
Glasses of Amateur Licenses, The Ameco Theory Course is the
shnrlest path to getfing & ham ticket,

No. 162.01, Over 300 pages ...... %395

Radio Amateer License Guide: A study guide for hose preparing for
the Novice, Technician, Conditional and Generzi Classes of Amatetr
licenses. [ontains over 200 questions and answers.

No. 5:01, 32 pages 50¢
Mastering the Marse Code: Teathes the beginner how o jeam the
Internaiional Morse Gode.

No. 601, 32 pages ¢

Ameco Ir. Cade Course: Fastest, simplest way 1o team code, Con-
tains 10 lessons snd one 127 record in the 33 1pm series. Sample

Fil-fype exams included,
Qmplete Ir. Cade: Course (100 series) . .....___.... Mmﬁy

Division of Aerotron, Inc.
P. 0. Box 6527  Raleigh, North Carolina 27608 Tel: 516-692-4760




Section Uammunications Managers of the ARRL

Reports Invited, Al amuteits, expecially | eagus members, ane myited 1o report stahon activities an the tizst of gach month (for preceding
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MXX-1 Transistor

RF Mixer $3.50

A single tuned clreuit
intended for signal
conversion in the 3 to
170 MHz range. Har-
monics of the OX
oscillator are used for
injection in the 60 to
170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
{Specify when orderning)

SAX-1 Transistor
RF Amplifier $3.50

A small signal ampli-
fier to drive MXX~1
mixer, Single tuned
input and link output.
Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Spacify when crdering)

PAX-1 Transistor RF
Power Amplitier $3.75

A single tuned output
amplitier designed to
follow the QX oscilla-
tor. Qutputs up to 200
mw, depending on the
frequency and volt-
age, Amplifier can be
amplitude modulated.
Fragquency 3,000 to
30,000 KHz.

BAX-1 Broadband
Amplifier $3.75

General purpose unit
which may be used as
& tuned or untuned
amplifier in AF and
audio applications 20
Hz to 150 MHz. Pro-
vides 6 to 30 db gain.
tdeal for SWL, Experi-
menter or Amateur.

For The Experimenter!
International EX Crystal & EX Kits

{

Type EX Crystal

Avatlable from 3,000 to 60,000 KHz. Sup-
phed only in HC &/U holder. Calibration is
% .02% when operated in

Internatipnal QX circuit or its
equivalent, {Specify frequency)

Write for complete catalog.

INTERNATIONAL

$ 395

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

OX Oscillator

Crystal
3,000 to 19,999 KHz

contralled transistor

type. Lo Kit

Hi Kit 20,000 to 60,000 KHz

{Specify when ordering}

CRYSsTAL MFG. Co., INC.
& NO. LEE ® OKLA, CITY. DRLA. 73102

295




e AMERICAN
RADIO RELAY
LEAGUE, .fN'c.,

it @ noncommercial association of radic amateurs, bonded for
the promotion of liferest In amateur rodio communicotion and
sxperimentation, for the relaying of mesiages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in lagislative matters, and for
the maintenance of froteraglism ond a high standard of conduct.

i {» an incerporoted asseciation without capital stock, chuirtered

under the laws of Conneclicut. is.affairs are governed by o Board -

of Directors, elected every two years by the general membership,
The officers are elected or appointed by the Directars. The League
is noncemmercial and np ane commerciclly engaged in the manu-
fucture, sale or rental of radic apparatus is eligible to membership
&n its board. o )

"Of, by ond for the amateur,” it numbaers within its ranks procti-
ctlly every worth-while amateur in the notion and hos @ history of
glorfous achievement os the stundord-beater in amateur affalrs.

Inquiries regarding membership are solicired. A bona flde
Interest in amateyr radio is the only essential quelification; owner-
ship of g transmitting station and knowledge of the code are nat
prerequisite, although full voting membership is granted only fo
licensed omateurs,

Ml genercl correspondence should be addressed to the pdminis.
trative headquarters of Newington, Connecticut 08111,
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“It Seems 10Us..”

CAN IT GET ANY WORSE ?

S WE write this puge the month of March
has just arrived with its lraditional
bluster. (Two inches of snow are on the
ground, wand five more forecust.) But the
howling winds of March are nothing to the
howls of anguish that we're sure to pet in a
few weeks it the pattern of the pasl
several months continues, [8s nothing un-
usual (lately), mind vou, because those
howls will come from gooad and loyal mem-
bers who would like to know whery in the
heek is their March (or January, or February
-~ yOU name it} issue of G877

For some forty years @57 has been
printed at the same plant and mailed in the
same fashion. In all that time there has been
4 minimum of complaints gbout late- oi
non-delivery of the journal, Mailing nearly
100,000 copies each month, it s to be
expecied that u few copies will go astray, be
damaged in transit, or be considerably de-
layed. But in the past vear the situation has
become neurly chaotic. Despite the fact that
Q8T continues to be maled from the same
location at Concord, New Hampshire, on the
same 20th of the month (give or take a day
or two, depending oo how the weekend
talls), we are  lterully - being inundated
with letters from rightfully-angry members
ahout weeks-late 287 deliveries.

Most members blame us. We almost wish
it were our faull, or the printer’s, because
then it would be a comparatively-simple
problem to tackle,

But what has happened is a deterioration
in the quality of the U, 8, postal service, and
at the moment we  like hundreds of others
producing magarines - are powerless fo
remedy it

There are approximately 90,000 members
of ARRL to whom an individual copy of
Q5T is mailed each month. Qur membership
files are maintained on Addressograph plates
which, in accordance with postal regulation,
are in Zip code sequence, Each month, just
before mailing time, the printer is supplied
with u complete set of address labels, which
his machinery glues to the nmagazine wrap-
pets. It requires about 2 days for the printer

ta wrap, Tabel and ship the first 90,000
copies. West coust copies are mailed first,
then the central part of the country, and last
of 4il to us Fasterners. The intent is that all
copies nationwide will arrive at about the
saine tume (1 In addition, for many veuars
we lave delaved for two days the shipment
of copigs of QST bound for radio stores so
that League members would receive prefer-
ential service.

For vears, the syslem worked fine, with
only minor disruptions. Today, two hams
living on opposite sides of {he same street in
a New York suburb may receive their copies
days or weeks wpart, despite the fact they
were 1nailed from New Hampshire on the
same date, Oui on the west coust, it may
take as muouch as three weeks for all of the
copies to he delivered in the Southwestern
Division, Another instance? The Fehruary
isue was delivered in at least parts of the
Bay Area {California) on February 2nd
{wonder of wonders!), vet on the 20th of
that month Director Albright was plagued
with phone calls from members in najor
Texas cities wha still were awaiting their
vopies. director Michel had to go to the
superintendent in Cincinnati 1o blast loose
weeks-late copies for local hams, after mem-
bers in nearby rural areas had e a week or
sa eatlier, One more? GIXPM received his
March copy on March 3, which offhand
sounds bke mighty fasi service. But i
happens that he is /W1 with o QTH i the
satne town as the mugazine was nailed on
February 20th - Newingtor, Coracecticut.

We had intended to provide you more
details on this prohlem, and on reguest
through cur printer the United States Post
Office in Boston kindly agreed to provide
some factual hackground material on the
general transporiation and railftruck/{dog-
sled?) roudings, ete. But we've had to cone
to a grinding halt. The material was mailed
hy the Postmaster’s office in Boston on
Monday afternoon, March 2, addressed to
Concord, New Hampshire. 75 miles away,
Late Thursday night, when we huad to close
this issue and g to press, the material had
still not arrived.

Mavbe by next month we can coutinue

our story! [B5]
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League Lines . . .

Though not quite «f the scope of incentive licensing, in the proposal stage are &
counle of FOC dockets which would have marked impact on ham radie. &ee "Haps"
this month for info cn plans to recoup the entire FOC 324 million budget through
license fees. And see subsequent pages for another major deveiopment ~- FPGC-
sroposed new rules for repeater gperation (plus some other items), Also vou will
find the report of our YHE Repeater Advisory Committee, which we assume will
form the basis of the official League comment when the Board makes its decisions
May 1.

Our film, "Ham's Wide (or is it "Wild'?) World” is still booked heavily o school
yrouns and other non-amateur audiences throughout the country. In addition to
many showings arranged by the direcior family (see next item) and Hg., in the
first two months of this vear the film had been shown 282 times in 38 different
states, through the facilities of Modern Talking Picture Service,

Eifective dedication - Rocky Mountain Division Asst. Director WSI.QH made good
and fast use of o lean print of the new film, In 16 days he personally conducted
1 showings to high school and Bov Scout audiences, with an oral presentation and
question-and —answer session ta boot. Moreover, he got full cooperation from the,
AMasilla Valley Radio Club, which backed him by supplying the ARRL "How to Be-
come"” series for each school library!

The summer tourist season is almost upon us, I vou're geing abroad (or if you are
% coming to North America) and would like to do some operating in those areas
where reciprocel agreewents are in effect, gei vour applications in early. Several
weeks minimum is reguired for processing, so don't posipone too long. A list of
the countries with which Canada and the 1, 8. have reciprocal agreements is on
page 68 of March 8T, f you have additional questions, try us.

Lonked closely at your license recently? Wot expired, we hope! Right address?
We've come across a high vercentage of Callbook "errors” mnstly attributable fo
failure of licensees to keep FCC informed. FKeep us informed, too -- tell us directly
of changes of address as soon as vou know, Our manual system of records takes
almost the same 60 days a modern computer requires to make address changes
effective.

Coming Bast? Hg. is open Monday through Friday, 8:30 in the morning to 4 P. M.
and we welcome visitors on a "drop-in" basis. Other times and days by advance
appointment, which can be arranged especially for groups. We'll be closed on
kiay 29, Tuly 3 and September 7 to make up for regular holidays falling on weekends
The WIAW -risiting hours, somewhat more extensive, are outlined in the "Operating
Wews" section of this issue.

Hamfest coming 7 Register vour date with Hq. and avoid possibly-cestly ¢oaflict
with major activities of nearby clubs.

Ciete—of=the~month from & vush/special delivery/urgent release issued by & pro-
fessional socisty {best left unidentified) announcing an awards banguet: “To the
WIAW Naws Room —- we would appreciate your placing this on yvour several news
notices at once."

i0 QST for




The .
Mainline
sT-3
RTTY =

Demodulator

and the ST-4 for 170-Hz Shift

The author's $T-4 demadulator, built exclusively for copy-
ing 170.Hz shift RTTY signals, The S£7-3 demodulator
is similar, but primarily covers 850-Hz shift signals, Being
campletely solid state, the device can be housed in o
relatively small enclosure. Only faur swiiches are required
en the fron! ponel, The meter is optional, and provides a
tuning indication for use in the hi amateur bonds. An
aluminum chassis is used for @ cabinet, A decorative self-
adhesive paper provides the grained-woed appearance,

BY IRVIN M, HOFF,* W6FFC

reguirements for reception of both vhi

aud bf? When receiving RTTY signals
on vhf, many of the problems associated with
the hf bands just do not aeeur. Such things as
selective fading, adjacent-chaunel QIIM, siatie
die o thuuderstorms, and so forth, are rarely
encountered, In addition, fm is often used to-
gether with repeaters, where fluctuations in
signal strength are not a problem. Squelch is
nermally available to lock the veceiver iutu
standby i there ix no signal present. Cw inter-
fereuce is rarely envounlered, and so few stations
are present that erysial operation is frequently
iwsed, keeping sdjacent-channel interference to
4 minimum,

A+ 3 couseyuence, the most elementary VT
ur demodulator i3 often guite enough, and many
of the unique problems of the hi bands we of
no concern Lo the vhi enthusiast, The schemalic
of the typical vhi WLTY TU amply demon-
strates the simplicity possible. On the ovher
hand, almost none of the unils designed for vhe
ate reslly much more than barvely adeguale
when used i the bf bands

Ab bi we get into problems which are rarvely
experienced on  higher freguencies. Probably
Lthe worst problem of all is ew interference, and
nexh 6 adjacent-chanuel interfereuce {other sta-
tions cloge by . Stalie, high uoise levels, selective
fading, improper shiff, sl drift all contribizte
1o the “nightmare™ of hi R'ITY. To minimize
vw interfercuce (probably fhe foughest of all
the problems), you cui turn the receiver ave
off and go for limiterless copy with sharp fillers,
Thiz takes o rather advanced deinodulator de-

+ 12130 Foothill Lane, Los Altos Hills, CA B0,
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WHAT are the minimum RTTY demodulator

sign, such as the Mainline TT/L! or TT/L-22
with the rophistieated threshold computer wod
narraw  Butterworth filters® This is also the
answer for selective fading and adjacent-channel
interference. Not much can be done to elimmate
slatie st high-noise-level problems,

What cre the minimum requirements for hoth
vhi and hi? This is a somewhat difficult question
to auswer because it depends so much upou
your own experience, Birst of all, you need a good
Hmiter. (ler’s ot budng “limiterless” demodu-
ators inlo the minimum-requirements disens-
sioi,) Few demedulaiors have offered a really
decent limiter in the past, uther than the TT/L
ar TT/1-2, which limit (o sround —60 dB.A

You will alio need well balanced filters to
develop similar wiltages for both wmark and
space tones, sid to vbtain good neise cancellation
when there is o signal. You should have a high-
voltage lovp supply of a1 ieast 120 volts and
preferably more, 50 to 200 vaits. Although the

VTTY machine itsell can work on voltages as
low uy 24 volls and even [ess, immense awnmounts
of distortion are wdded. A paper by Ron
Ciuentzler® shows that printors operated in a

CHoff, “The Mainline TT/L F.&5.K, Lemodulator.”
ST, August, 1965,

¥ Patersen, " The Mainline T - L-% F.8 K, Demodulator,”
Purts 1 and LL @87, May and June, 1969,

3 Hoff,  High-Performuace RTTY Fifters" 37T, Sep~
temier, 1966,

+ Fwra 413 18 defined as €974 volb across & gUNnhm Load,
& condition producipg | mW of power in the Innd. How-
wuer, the wothors B reierenee s musde to the voltogs
level rather Lhun the power lovel, hevurse the impedenee
thrunghout the eirenil v pok necesorty B0 ohms, The
50 413 refers to the mwinimum input signal level at whieh
the sine wave sturts beconing limited, — £Wlilor,

S Utentzler, “3ore About Telegraph doops,” #7771V
Sowrnal, Janaary, (968,
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Fig. | —The Mainline ST-3 or 57-4 RTTY demodulator. Unless otherwise indicated, resistors are Ye-watt 10%, tolerance.
Copacitors with polarity indicated are electrolytic. The 5T-3 covers primarily B5SO-Hz shift fsk or afsk signals, while
the 51-4 covers only 170-Hx or less shith, Although the basic cireuit is the same, camponent values for the two demodu-
lators ditfer in some instances, as indicated in the purts fist below, De operating voltages are indicated in the limiter,
slicer, keyer, and autoprint and moter delay <ircuits. All voltages are measured with respect ta chassis ground with o
YTVM. In the slicer and keyer stages, voltage values abave the line should appear with @ mark fone present at the
demodulator input, while values below the line appear with a space tone present. In the autoprint and motor delay cir-
cuit, voltage values above the line occur with a mark or space tane present while those values below the line ore present
with only receiver noise applied at the demodulator input. Transistor Q-number Identification conforms to informatlion
contained in the circuit-boord pattern.

C—Optional for $T-3 only, Not applicable ta $7-4,
Cae033 uF for 5T1-3; 0.56 uF for ST-4; paper or
mylar, 75- or 100-volt rating.

Cs—i3,01 uF mylar or disk, 600 volt. Omit if af keying
output is not vsed.

CRi1, CRz, CRs, CRs, CRy, CRus=—CRin incl., CRao—Silicon
diods, PIV 50 or greater (1N4816 ar equiv.h

T2-valt loop can easily exceed 60 percent xparing
hias, 'This mmonunt is essentially intolerable,
Raising the loup poienfial to 36 volts ean still
result in as much as 30 to &3 pereent spacing
bias. If ihe iucnming signal is also distorted, this
ean ereate anl immense mimber of printing errors
aé limes when others may copy perfecily, With
1 150-volt Inop, the bins ran be reduced fo 2
pereent or less, at Hsignificant anount.

12

Use of 170-Hz Shift

Infortunately, not many fellows geem in-
eitned to tey narrow or 170-Hz shift (as vpposed
to #40-FTz o noemal =hift), [t would be a * untu-
rul’” for vhi where sudio fones are {ud into the
mie. inpul wiul, a8 8 result, such things sy Jdrift
are no problem.

Un 8- to 30-MTITz frequencies, one s able to
use the narrow f positlon wil the receiver.

QST for
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CR3—CRs ingl.— Germanium diode, type 1N270,

CRi0—CRu4 inel.—Silicon rectifier, PIV 400 or greater
{1N4004 or equiv.),

CRig—2Zener diode, 12.Y, 1-W (Sarkes-Tarzion YR-12
or equivll.

CRo1—Zener dinde, 4,3-V, 400-mW {IN4731 or equiv.).

Jip Ju—Phone jacks. Omit 1y if af keving output is naf used.

Js—Phone juck, single circuit, shorting.

Ki—110-¥ dec relay, dpdt contacts with 10-A minimum
rating (Potter and Brumfield type KATIDG or
equiv.].

Li, Lz=88 mH torcid, {See footnote 11.)

Qu, Qs, Qx, Qy, 1, Qei—Audio trensistor, hpn silicon
{Motorola MP53394 or equivl.

120 VAC

Gz, Qr, Go—Audlo transistor, pnp silicon [Motorola MPS-
3702 or equiv.).

Gy Gla—Greneral-purpose transistor, npn silicon {Motorola
MPS2926 or equiv.].

Qs, Qiz—Audio transistor, npn silicon, 300-V collector-
emitter rating [(Motorola MIE340 or equiv.).

R{—10,000-chm linear taper control, subminiature, for
horizontal circvit-board mounting {Mallory MTC-
1404 or equiv.),

Rz—Llinear taper control, subminiature, for horizontal cir-
cuit-board mounting; 10,000 ohms for 5T-3
{Mallory MTC14L4 or equiv.); 5000 ohms for
ST-4 (Mallory MIC53L4 or equiv.). Note: The
10,000-ohm control meay be used satisfactorily
for the ST-4 but its adjustment will ha somewhat
more sensitive,

RsweFixed compasition; 5600 ohms for 51-3; 4800 ohms
for 5T-4,

Ri—Fixed composition; 18,000 ohms for ST-3; 4700
ohms far $T-4.

Re—Fixed composition; §2,000 ohms for 5T-3; 97,000
ohms for 5T-4,

Rs—Fixed composition; 0.1 megohm for S7-3, .11
megohm for S5T-4.

;- Fixed composition, Use 1000-chm value if audio input
is connected directly to receiver ouiput; if input
bandpaoss filter of Fig. 3 is used, value is 4700
chrms,

Rs—Fixed composition, 560 ohms; omit if input bandpass
filter of Fig. 3 is used.

51—5s incl.—Spst toggle. 55 optional for $T-3 only; not
applicable ta $T.4,

Ti—Power; primary 120 V; secondary 125 V (Chicago-
Stancor PA-8421 or Triad N51-X o equiv.].

T:—Power; primary 120 V; secondary 12 V, 350 mA
{Chicago-Stancor P-8391 or equiv.).

Uj~—Integrated-circuit operational amplifier, GE PA238.

Enthusiasts using narrow shift have found that
siach things as ew interference and adjacent-
channel {nterference are normally all but elimi-
nated, and the effects of static crashes are even
minimized by the betier sigual-to-noise ratia,

Automatic Prinfer Confrol

All of these points =0 fur have been related
o wopying the signal i a decent manner, Now

April 1970

we can diseuss the “optional extras” The
most {wportant of these, particularly on vhi,
iy some sort, of automatie arrangement that will
energize the printer whenever a signal (RTTY
anty, of conrse!) vomes on the frequency, On
vhi where squeleh is employed and where ew
5 rarely used on an RTTY frequency, the most
#lemenbary means ean be winployed. & shple
system consists of a capacitor across a relay,
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so that it takes 4 or 5 seconds of steady mark
to turn the urit ou, and either no signal ab
ail (squelch, again) or a steady space for 6 or
# seconds to turn it off. This systemn swifers
from problems, though. It requires u special
“turn-on’’ signal, abnd the turn-off method s
vot always satisfactory, particularly if » voice
signal comes on the frequency immediately after
the tone signal has stopped.

On 3 to 30 MHz, automatic printer eouirol
v just ms desirable, But here, cw signals are
the main problem. Yot now need & system that
will turn on without any special procedure, a
system that does not respond to ew, and pref-
erably u delay system that will keep the motor
running for at least a half-minute or so while the
other station s identifying by ew. {This keeps
the moior from twrning on aud off after each
BTTY transmission. }

The term “autostart” has been nsed in the
past to mean fxed-frequeney invuitoring, such
a3 on net frequencies. But automatic printer
contral and autostart need not be considered in
equal terms at all, If you have s RTTY printer,
you will have & use for sutomatic printer conirol.

Fully automatic printer control (antoprint}
is useful for any frequency, because the uperstor
need not be present. The muchine will respond
to an RTTY sighal, and refurn itself to standby
if the signal ceases. Soon afterward, the prinfer
motor will also twrn off, If you walk vut to
the kiteben for a moment during & QSO0 and the
other station turns it back to you unexpectedly,
withoul suine automatic festure you may getb
back to find the tmachine running ‘‘witd,”
printing onty random garble and turning up the
paper like & child in the hathroom. Autoprint
would have locked the unit in standby when the
signal stopped.

If you wanl to moniior an interesiing QB0
and still leave the room to wal dinner, mow the
lawn, waich television, or even go to the office,
vou ean Jo so with antoprint, knowing full well
the machine will go back to mark (standby)
when the stations have siopped $ransmilting. 1
even leave my eyuipmeui running when T am
out of town for several days at & fime. ‘

You can tind this feature to be extremely
aseful for MAKS paiticipation, also. Tune in
the frequency using autoprint, and cume buack
an hour or two later to ses what went on. Unly
oit RTTY can such a simple bus fully sutomatic
arrangement be sel up.

Development of the 8T-2 and 8T-4

The MMainline 8T-3 is su indirect resuit of
# super-deluxe state-of-the-arl demodulator that
the author has heen developing since the fali of
1967. As it turned out, a eather simple but
fquite effective little demodulator could be con-
siructed thet should be far superior to what
mnost vhi fellows have been using, and probably
stperior to the run-of-the-mill 3- io 30-MHz
demodulator us well.

The 3T-1 was an attempt to use an inexpensive
RCA linear integrated circuit which was not an
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operational amplifier, About this time the low-
cost (GE PA238 operational amplifier became
avatlable, so the ST-2 was Jdesigned for vhf
uge, This was identical to the 8T-3, but without
wotor delay, und used a2 seb of relay contacts
in mufe the keyer stage for standby. The unit
warked so well that motor delay was added, and
she 8T-3 became excepiionally versutile for auy
ase, on 3 t0 30 MHz sy well as vhf. The 3T-4 was
then designed exciusively for 170-Hz shift. The

“aper-delixe' jub nsing 14 high-performance

uperational amplifiers will eventnally be ealled

the 88T, aed portiops of the 8T-3 circurt will
be nsed, such as for autoprint, The ©XT"
wtands for semiconductor type.

The »T-4 was developed for those iuterested
only in 170-I1z shift, and is particularly useful
for autosiart purposes, 1t is basically an 8T-3
to which a special bandpass input filter and
diseriminator for [70-Hz shift have been sub-
stituted, Tt s perhaps the lrst lemodulator
intended solely for narrow shift reception ever
offered the RTTY enthusiast.

The partieularly outstanding features of the
HT-3 and 8T-4 are the suloprint section, the
high-voltage loop, and the extraordinary [imiting
available with the new iutegrated-cireuit frong
end. The overall features are as follows: The
demodulator

i) Adapts to a variety of audio input schemes.

2) Has s low-cost linear integrated vperational
amplifier (op nmp) — the first such vireuit
presented to RITTY enthusiasts.

31 Has ut least, —/0 dB of limiting,.

41 Has & well-balanced filter design with es-
cellent noise cancellation.

31 Has a simple but effective low-pass filter
LRC type).

61 Has very high gaiu iu the “slicer” sevtion,
allowing reception of shifts under 20 Hz with
the 8T-3, under 5 Hz with the 8T,

71 Uses an inexpensive #SUU-volt loop-keyer
fransistor.

%) Has a urost unique automatie printer control
{gutoprint) that iguores cw and voice,

) Has motor delay to keep the motor from
needlessty turning on and off.

1n Ts de coupled from ivput io printer for
minimum distorfion,

11) Uses a high-voltage Inop {16 volts) for
minimum distortion.

12} May bhe used easily for repeating (retrans-
mitting),

[3) Uses unly parts available from any general
distributor.

143 Is low n eost. Tofal eost of all parts is
uhout $50.

Circuit Dascripiion
The schematic diagram of the basio 8T-3/5T-4
demodulator is sbown iu Fie. 1.
ATDIO NPT

Adthough intended i be uvperated from &
H(0-phm input, the demodulator's dynamic range
s w0 great that you can run the nnit directly

QST for



The bottom cover removed for a look inside the demodulator. On the lawer right corner of the etched circuit board

are the three toroidal inductors associated with the bandpass input filter; nearer the center of the hoard are the two

tarolds associated with the discriminator, The 12-valt and 160-volt power suppiy transformers are facated off the board,
it the lower portion of this phate,

from & 3.2-0hm speaker tap, if desired. However,
this will antomatically toss oud a fair amount of
signal, snd, in this case, we recommend that
you nake a habil of mmning ihe reveiver at a
pretty high audio level. Then, if the speaker
bothers you, use either a volume contral *pud”
ar else u fixed resistor iu series with the spealker,
Ii yon wish, you ean change Ifs al the audio
input to a 4.7-ohm value to terminate the spesker
tap.

A small voice-cail=to=300- v 10D-chm trans-
former may be added between the speaker and
the inpul to the ST-3, in which case your ean
then pretty much disvegard the meeiver sudio
vutpub level, ax long as it's something you can
hear in the speaker. Such transformers ean
he purehased for as low as 43¢ st storesspocializing
iu imported produets,

The andio input is held to uw maximum of 0.6
volt by Oy and Cfs. These sre nab limiters
i the usual sense, bui insiend wre added wuly
to protect the integrated cireuil. Some recejvers,
when run wide vpen, can deliver as much as 4t
valls aeross a SU0-ohm load, The integrated
circuit cap handle only whout 1.5 vulis pesk
without internal damage. Normal speaker |evel
on RTTY would be about o -3 dB level,
which s approximately 0.4 volt. Fades will
radically reduce thab level, su » good Hmiter is
required to keep signal levels eanstant,

THE LIMITER
The GK PA238 IC' was the ftirst authentin
vperational wuplifier seiling for substaniially
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less than 88. [4 has an open-loop gain of around
75 dB. It normally  requites plus-and-minus
6 volts, but by using it us we have here, vuly
+ 12 volta is neaded, The vutput will be +6 volts
de with no signal input, and will be a 10-volt
peak-to-peak square wave, swinging from shont
+ 1 to --11 volts, when an input sigual is being
fully limited. (This waveform s shown in one of
the photographs.) Because we exiract the aundio
compotent with the filter section, the de level
is of no eonsequence, (. wouid be, however, if
this seheme were used for a slicer, for instance,
where de input signals are amplified. )

THF DISTRIMINATOR Vi iR

The 10-volt signal from the limiter ix mare
than adequate to drive the simple discriminator
filter section, Although the outpui impedance of
the op-amp limiter is yuile low, the isolating
resistors provide a predetermined filter band-
width for the 8T-3 of about 180 Hz al the —3 dB
points or 200 Mz al the —6 dB points,

In the ST-3, the mark-frequency filier is tuned
10 2125 Hz and the spuce frequency to 2975 Haz,
This is stanidard practiee for both vhf and hf,
In the $T-4, the mark-frequency Hiter is huned
toy 2125 and the space to 22095 Ha.

The &5 was intended prineipally for 853
shift reception, altbough “as ix” it will copy
to less than 20 Hy shift. by “straddle tuning.”
I you oreasionally copy 170-Hz shitt, you may
whd the U220 F capacitor, €, and toggle switeh
S shown in Mg, 1, Closing the switeh retunes
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the space Alter from 2075 to 2295 1z, eifectively
switching from #bU- to [70-Hz shift. However,
the autosiart system may nob work properly
in thiz 1707 pusition, ax ihe diseriminator
halanee ix not maintained. If the anil is o be
wsend molely for 170-Ha shitl reception, consider-
ntion should be given to building the 5T-4.

THF DETECTOR BHOTION

Full-wave detection is offered in Lhe detectar
section by growmuding the centers of the torodds,
This makes filtering of the signal mueh ensier
and allows cereption of very siuall shifts when
followed by high-gain amplifiers. Germaninm
dindes ure usei tor CRy throngh CRs bevause of
their very low forward voltage drop ub low
voltages. The owutpni of the Jeteetor stage ia
approximately 1.5 volts de, positive vn wark and
negulive on spuce,

Phodes £/Fy and €1Rg are silicon, arranged in
a manoer to give an egusl negative voltage at
point A for buth mark and space tones when the
inpul slgnal is eorrectly tuned, This voltage
i3 used for the sutoprint cantrol systein,

THE SLICER SKCTION

if the term **slicer” has heen troubling vou,
you can eall it a switch, i you prefer, It should
firn us oF buen orr, s the signai alternsates
between mark and space. This i sli it does,

Un narraw shiit, signals will have very soall
voltages at the detector cnbput. The slicer stuge
Lins several trabsistora eascaded to soplify the
detectar ontput voitage suffictently to operste
the 60-milliampere loop, wven for narrow-shift
signals with the =1-3. At %3-Hz shitt iv thoe
=3, the iuput enprend to th i oniy around two
microamperes, su ¥ou onn see the need for
several high-gain amplitier stages,

The " erogsover poink”™ oo the ¥P-4 diserimi-
nator 8 2210 Hz, The unit has so moch gain
i the slicer stage that a 1- to 2-Hz change io
sadio freyueney around 2210 Ha wili cause the
kever to swing from complete comduction to
complete cutolf.

The impedance at the inpnt of the standby
stage, (J, i about 310 chms, 30 1o néed to worry
about fead lengths, ete. However some cone
sideration must be giveu to if, su the QANE-LF
eapacitor effectively prevents any stray 1f trom
affecting the keyer cireuit.

AN OPTIONAL NORMAL-REVERSE SWITCEH

In normad RTTY aperation, the aadio fone of
2145 e for mark i shifted higher in pitch for
space — to 2970 Ha for 830-[T4 shift, or to 22405
Hz far (70-Hz <hift. In the hi bawls, this will
veenr ouly when the sigual 1 tuned ax if it were
s “lower sideband™  transmisdon. Ono orare
weeasian, a station will be fransmitting back-
wardys from hormal, ar “upside down.” This
happens su infrequently that ne normal-reverse
awiteh was added to the basic diagram. After
all, uhe van go to upper sideband to copy the
fellow, or ask him lo invert his shift, if vou
feel you must bave an upside-down swilch, use
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qE HERSET

Fig, 2---Mormal-reverse switch, 81, Qr, Qs, und the 22-kiI
resistar appear in Fig. 1, and are shown here oniy to
indicate the points in the circuit which are switched by Ss.
Se—Dpdt toggle.

by

thai shown  Fig, 2. This invelves ouly an
additional dpdl switch mounted oo the frout
pavel. However, such a switeh 19 almost super-
Huous and hence was uot placed on the busie
sehematie,

THR KNTHR STACGH

The kever slage nses a low-codt  S00-ynlf
transistor. “The loop supply provides about 1)
volfa when the keyer transistor, s, & cut offi.
This provides negligible Jistortion to the priuter,
deveral machines may be run in series in thiy
eonfiguration, the cirent 15 srranged for Hi-mA
loop vperation, =a check your printer selector
magnets to ke sure they are wired 1 parallel.
(Put au ohimeter aceoss the plug hooked to the
maguets ael vou shoubl get wround a tit-nhmn
indication: if the windings are o series you'll
rend aronnd 260 ohims, which voo don't wand. )

A hack-emf volluge 1 crealed by the agoets
when they wpen fur spurce, This volbage was
mensured on an osvitloseape ta be 70 vofts, so
4 voitage-sbsorbing network has been wided o
the vollector of . This network dees nol
eliminate the bark-eif voltase, but rednces ib to
where it ix not u problem, If you tried to elimi-
nate the voltage rompletely, you would rreate
nther problems by adiding distortion to the pnises
for the printer, ¢fs Jraws only 0012 wath on
ruark, so no heat sink is reguired,

PTHE AFSK AND PSK QUTPUTS

Most afsk units need a conduet-on-mark input,
s i was couvenient to sapply an alsk output
fromn the emitier of {4, Uhis cetwork will supply
ubott 4 ee 5 A of eucrent (o w germanium dinde.

If vour transmitter uenls & conduct-on-sphee
inpui for use an 3 fo 30 MHz imost transmitters
do) you ean add the optional fxk driver stage
shown in Fig, 1. Phis stage will aiso provide
abonl 4 ar 5 A enrrent to w germaniiin dinde,
sieh us the TN27T0 — which 1= ideal for use in
fak eireuits for 3= to SU-BIHz trapgmitiers,

if either keving output is wed, be sure io
bypass the output with a iLUl-ul rapacitor,
where the outpub lenves the chassis,

QST for



AUPOMATIC PRINTER CUNTROL (AUTOPRINT} AND
SMOTOR DELAY

Om Aarse ow, the uverage kev-down time is
probably less than 5075, unless the operalor runs
ail his dots and dashes together, U voiee, the
average ‘Rey-down” time s probably under
Mo, RTTY, however, is nnique in that i i«
really 10V.. key down, beiause the earrier is an
eonfibuously ot hf or a tone B omtinaoosly
present. when nbsk s used, but the froqueney
shifts from inark to spuce. One of the two fre
quenrcies is alipngs present, uiless the signul has
fuded momentarily, Thus, if we =umple hoth
mark and space channely, there should always he
A voltage to vperaie the prinder control systen.
Briigdes €ty and ey o this sioopling, Now,
if we devise a sysfern thal requires wn aversgee
of 7%, key dewn ar wore, it skonld ignore ow
whdd voice, atd yet respomnd to RTTY with na
special eall-ap procedures, Well, 757 is aboul
a 1 ratio of attack-to-lischarge time, so we
make our system such that it dakes theee or
four secotds to tury un, and abont one second o
relense. The Lwecond period allows enough time
s that an ocessionzl loss of signal due to
statie or fades will not put yon oot of business
until the atlack time ean again lot the prinier
operate, The 3= ur 4-=econd value, on ihe oiher
hand, allows the system to integrate over
sutficiently  long time thalt wmomentary nojue
spikes, tades, ete,, will not atfect the vulput by
an appreeiable amount.

To congider the operation, let's first take
a look al the situation when there is uo sigual
present. The voltage from the wninus-mnings line
st point A will not be enough te vverconw the
forward bias on the hase of (Js as provided bv
the [20-ki? resistor; hence, (s will conduet. 1his
puts a [5-pA cwrrent throngh its eoilector re-
sistar and allows €7 fo conduct, s+ Oy now hos
a vollage drop across ifs base-eiaitier junction.
The collector-emitter juuction of v i now
effertively short-cireuited, so the 150-pF capuci-
tur is kept eharged to near the supply voltage
ol 35 volts, "Ihis allows ¢ls to conduet, whieh in
tirn puls tly into conduetion, causing (o Lo
cunduct ns well, The collector of €p Is connected
tu the eollector of €y, ainl this gitustion causes
the printer (s be lacked in mark (60 mA of loop
current Howing). At the saine time, the vultage
ai the collector of Gy Is only about 1.2 volt, 50
dinde ('fy does not conduyet. Thus, 5 does not
condnet, nor does ¢z, s0 the motor enntral relay
is apen atul the mator is off,

Now when 5 sighul comes along, enough
negative voltage appesrs ab the base of ¢y to
turn it off. Thas, iL “opens,’” and there s no
voltage drop across its collector resistor, so the
basememitier voltage of 5 drops. (1 ranmot
condact, and there is rern voltage ou its collector,
The charge on the La0-gF eapacitor now slowly
bleeds off, rmostly through the 27-k$ resistar
(82 is open fur auloprint aperation), The inpui
impedance of ¢y 18 sbout 1.8 meguhms, so Qg has
very little effert on the discharge rate,

As the 150-uF capacilor ischarges, Qx stops
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rondurting when the voltage st ils base falls
to ahout 1.7 volts, This canses (g ho stop von-
dicting, as well as (g, At this e there is no
voltage at point B from o, and the printer
i free to do whalever the detector output voltage
dictates, At the same iime, (2y comducts, and
the 20-uF capacitor becomes charged 1o near the
supply  voltage, This, in turn, caises G to
vonduct, whirh turns €he on and  eloses the
relay with shout 11 mA of eurrett.

The third and last situation veenrs when the
totor s running ‘aosignal hus been present),
aud then the signaf ends, Now (e again conduets,
G conduets, and the {i-pF eapacitor is quickly
charged, raising the vollage on the base of Qs
As the vaoltage passes sbout 1,7 volts, €y cone-
duets, This takes abont one second, When Oy
eonduets, (o conduets, s does Gy, agnin putling
the printer into standby (mark). Viode Gy no
longer copduets due to the 0.2-volt saturation
valtage of (. Hawever, the 20-eF enpacitor still
has a charge, which now slowly bleeds away
through the presllel discharge path of the
I~tnegohm resistor and ¢4, i'Lhe input impedance
of ¢ is around 1 megohm.) lu sbout 25 or
S0 seconds, the voltage falls o where ¢y 1o
longer conducts suthiciently to keep the relny
closed, and it opens, turning off the notor,

You may inerense the value of the 20-pl
capacitor if you want s nwotor delay longer than
25 or 30 seconds, or you may change the 1-
twgohm resistor to a larger value, or both.

RANDDPASE INPUS FILTHR

A bandpass input filler is always benelicial,
particularly on the 3+ to 30-MHz bands, One such
as that shown in Fig, 3 muay be added. 'I'his
filter may be dJdriven directly from eiiher a
SU0-ohm receiver oubput e with a transformer,
You esn also wind about thirty tinms of small
wire aroind the input toroid and drive the filter
from u 3.2-0hm souree. Other filters may niso
be used, such as the one deseribed i April 196%
31,5 or that shown in May 1UB8 8777

A TUNTNG INDICARUR

On vhf with afsk, a tuning meter is relatively
nuimportant, as fixed sudie tones are wsed, If
you plan fo use the S1-3 primarily on the 3~ to
#-MHz frequencies, a luning indicator is njce
to have. Yuu man wse an oscilloseope connected
b the puints shown in the defector eireuit, and
the display will be soething like that pictured
un page 13 of December (D65 Q8778

A VTVM ean be hooked to point A of Fig. 1
and gsed as u tuning indieator, or youn may add
the meter cirenit =hown in Hig, 4. When the
mark and space signals are equally tuned the
meter will not ficker, but will stand still while
the sending operstor types. You can also vopy
leets Lhan 850-H g shifl for the ¥T-3 or 170-Hz shift,

#Wetherhold, "“An BRTTY Bandpass Filter for 2195-
976 e p,"t WST, April, 1958,

! Buttschardt amd Olson, *An RTTY Terininal Unit of
Wide lynamic Range,” 37, May, 96K,

# Hall, ' What is RTTY?", (5T, Deremnber, 1968,




fig, 3—Bandpass input filter for 57-3

I ° and 5T-4. Filter output shouid be
<, connected  directly to audie input
< hp QUTPUT shown in Fig. 1; Rz of Fig. 1 shouid be

A4700-chm value ond Rz should be
omitted. All capacitors are mylar,

TORQID CONNFCTIONS FOR
2E-mH IMDUCTANCE

B

Compenent values for ST-3 filter:

C4, Cp Cio, C1i—0.018 uF.

Ca, Cu, Cu—0.015 kF.

Cr—0.01 pF

Ls, Ls, Ls— 88 mH toroid. {See footnote 11.}

Ru—540 abms,

Rio— 2700 ohms.

Bi1— 3300 ohms.

No adjustment of the 57-3 filter is required if 5%-

tolerance capacitars are used, Otherwise, adjust the filter

by odding or removing foroid turns as necessary for
resonant frequencies indicated:

for the 8T-4 by tuning in this manner, sithough
now the unflickering meter will read somewhat
lesg than for full =hift, With the 813 set io
copy 890-Hz shift, the meter reading on 170-1%
shify signals will be only about one fourth us
much as for 330-Hz shift signals.

What's Missing in the ST.37

The most debnxe demodulators these davs,
staeh as the TT/TL: oe TT/L-2, following the
detector have three-pole Butterworth minimum-
handwidth low-pags filters and corplicated thresh-
old computers for Jimiterless  operation,  Bub
whet the limiler is nsed, these items cauld
he eliminaied for all but the most marginal
receiving comlibions, at o ereat saving in eost
and eomplexity. Conserpiently, the H'0-3 hoag «
simple but etfpetive O low-pass tilter, and
relies on the superior limiter 10 set the ooreect
threshold level. The nnit dves not wwrk wu
limiterless or mark-vnly eapy.

Construction and Adjustments

An elrhed cireunit board is available,? which
provides for all parts including the handpass

YWrite to Trianan Heerkoel, KEIUG 18T-3), Newark
Blectronies Corps,, 2114 8, Division Ave,, {irand Rapids,
Mich, 19507, In addition to the undrilled etrhed howrd
slone he offerr two parts ' prekages ' ~— voe including the
etehed honrd and the nmasual prets, aied the other including
erervibing needed {be oes not supply the toroidal io-
ductors),
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75+ or 100-volt rating,

La with Cy - Cs + Cy—2400 Hr.
Ls with Ca -+ Cq7 b Cg -+ Can- 3300 Hz,
Ls with o + Cuw 1+ Cii— 2400 He,

Component valves for 5T-4 filter:

Cip Cinw=0,22 nF.

Ca Cs, Cii—Not applicable to 5T-4; omit.

Ca, Ca—0.022 uF.

C;—0.18 uF

Lis Lap Es—22 mH toreid; mode from vsual "'88 mH'" tarcid
{see footnote 11} except windings are parallel-
connected os shown in B above, rather than
series-connected.

Ro—560 chms,

Rig==r 1600 ohms

Rir—Mot applicable to $7-4; omit, Adjust ST-4 filter

sections listed below far resenance at 2195 Hz; it will be

necessary to remove turns from the toroids. One tuen off

each winding simultenecusly will raise the resohant

frequency about & Hz,

Lz with €4 -+ Ce.

Ly with Ca - Cr - Cp.

Ls with Cy - Cio.

inpmt fifter, opticnal {sk driver, and the optional
tuping  meter cieentf. The cirenit board alyso
provides for the mounting of all power-supply
components, with the exreption of the two frans-
formers. ‘Thus, lhe entive project ecan become
practicallv a oneday fun-type job to complete,
Any ar sll of the parts may be vrderad from
the sume sourre!® (Joxic of all parts purchased
new s aboul 50, exclinding the rhassis, etched
virenit bowrrd, and ae fine eord,

Yiur may, if you wish, vompletely sliminate
the entire autoprint and motor delay sectinn.
(if vou buy the printed eirenit bozrd, you can
always add this section later.) Without the
uutoprint or moter conirol features, the total
cost would run only alwnh $35. You will fnd it
bard to build something remotely decent for
uach less mouey,

You can utilize the junk box to & great extent
on thix anit. odes 7/ through Cfg are
gurmanium, type LNZTO, wnd here we Sigmest
you do not substitute uther types. The ¥%-mH
foroids will cost about H¢ each and may be
purchased from various pdvertisers in the Ham~
Ads seclion of STH

The etched circuit hoamd whirh is available
was not eonstructed to hmudle the current of
the printer motor direclly. The relay, K, and
un exiernal plug for the printer totor should

wipid,

Y Toreide sy be purchased from L. 8, Van't Biot,
W2DLT, 302 Passsic Ave,, Btirling, NJ 07980,
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be wired directly to 120 ¥V se. The 144 fuse
i the power sappiv seclion of Fig. | {and ob
the etched board ) is wnly for the uctnal demaodu-
lator itself; the printer should abready have a
fused motor cirenit.,

If you orient the switches correetly, vou ean
pince them sll “up™ for fully sufomatic oper-
shion, This is eonvevient, since you ean merely
glance at the unit to be sum it s set for auto-
prini, and then leave the roone

B (NORMAL~ETaNDEY ) shoukd be npen when np
{NOBAMAL).

Sy {AuToprINT ON-0FF) should be open when
up {oN).

Nz (MANUAL moTor coNtron) should be open
when up {avromarie),

&4 (rowsk] should be einsed when up (on),

Keep the lends to Sy ax short as possible,
beenimse this switch is v a very high-impedance
vireint,

When vou connect the high-vollage power
upply, the voifage un standby tnerk ) may not
he 160 volts, depetding upon the power trans
former used, Meastire the envrend through the
printer magneis, and if ih is nol between A0 and
@ mA, chunge the Zikolun curreut fimiting
resistor in the eollector lend of ¢y to o value
giving the proper current, (No meter & needed
permanenty ab this position, ] Ab the sane time,
check the carrent to the winding of K1, Yon
ntay need o change the 4700-ohm resisior to
another value i you do nai read within shout 1
or 3 mA of the 11 mA curreat the relay needs
for optimum operation,

Then teasure the corrent throngh the Zener
dinde in the low-voltage supply (€725, If neces-
sury, change the value of the 56-nhm l-wail
resistor nntil the Zener diode ennducts belween

i and 23 mA anrreni.

ey

RI2
2300 S, METER
SENSITIVITY

SCOME

Fig. 4—Cnptional meter tuning-indicator circuit.

CRez, CRyu—Silicon diode, PIV 50 or greater {IN4816 or
equiv.].

Mi—0=1 mA dc meter {Shurite 8336 or equiv.).

Qzr=-Audio transistor, pnp silicon (Motorola MPS3394 or
aquiv.).

Rig—2000-0hm linear-taper control, subminiature, for
horizontal circuit-hoard mounting {Mallory MTC-
2314 ar equiv.).
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Adjust the diserimiuator filters for resuuance
af the frequencies showr in Fig. 1, Becanse of
mahufacturing tolerances, most 0.06%-u b capaci-
tors will be » little too lerge in actoal value for
resohanee ab 2125 Ha, # remove turns from the
S&-mH toroid to raise the frenuency of the mark
tilier, "Puke an equal uwiher of lurns off ench
of the two halb-windings hefore permanently
juining the twa sesijons of the toroid together.
similarly, most QUH6-eF eapucitors will Le too
large in value for resonance at 22035 Hy fur the
space frequency in the 8T-4. Again, remove an
egual number of twns off esch winding of the
toroldl.

some 0,033 rapacitors will be a litkle
small in value, so select one having a valne
large envugh that allows vou to tuke a few turns
off the toroid fo reach resonnnce ab 2975 Haz,
the space fresueney for the 8T-35, As before, take
an equad number of turns off each winding,

The *feorrect”™ enpactinnce would he (L0637
ol for 2125%-Hz resonnee, L0047 wF for 2205
He, and 0.032H pF for 2975 .

I the limiter stage s a [-k de balsnee
contral, #y. 'Thiz rinld jnst as well be w dixed
resistar, BMeaswe the voltage at pin 3 of the
infegrated eiveutt; ib should be spproximately
12 valts, el the control so that the putput
voltage with the Dipol grounded wiil be ane
half thab at pin 3, or sbout 5.6 volts, (Actuslly,
anything hetween b and 7 volls gives about the
suttie redills ) This contral halances the “offsel
put voltage™ o the 1¢, allowing it to smplify
the signal w waximum amoeund, for masdmum
dynamic range.

There is one ather adjustment tu be made,
Attach n VTVA to point A in the detector
eirenmit, Tuve for maximum reading on a mark
tone, and note the reading, around —2.5 valis.
Then tine for maximum reading on a space tone
and note the reading, again around —2.5 volts.
If these two voltages sre not eyual, adjust fa,
the audio balance canirol at the vatput of the
linkiter eiveuit, untif the voltages are egual,

The 2000-0hm control in the aptional meter
cireuit, Fig, 1, lets yvou set the tueter fo sume
desired reading when mark i tuned in to maxi-
mur, T have mine adjusted to read about 806,
full scale wh that time,

I normally fakes about U8 volt to cause a
silicon iransistor {o eonduet. ‘Phe [.2-megohm
resistor al the base of €4y canzes € to eondiet.
A wvery Ainy amonnt. of negative voltage will
cawse the stage to he cul off, und a very hny
pasitive aount will eause it to saturate, Hy
hand—electing  an approprinte-valne  resistor,
you crn eanse the printer to go to mark for
all inpit digonls ower in frequency than 2360
Hz far the 8T-3 (2210 Hz for the 8T=4), and
to g ta space for all {requencies higher, How-
eeer, the LZ2-megohm value should be un ex-
eellent. choice, Jdepending upon how  carefully
und acenralely you were able (o tune the dis-
eriminstor filters fo the mark and spree fre-
quencies. IE you Lk seine faivly serurate means
of determining the uecessary freqienries, disable
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The autput of the op-ump limiter is a necar-perfect square

weve with o sing-wave input. Pictured here is 0 2125-Hz

signal atter fimiting. The input to the demadulator for
this photo was o sine wave at o — 20 dB input level.

the antoprint stage hy closing switeh 8 (anto-
print ord, and selerl a resistor vaine thud entises
the printer {a prind garble on pecriver noise,
The nerwnrk 2t the base of ¢ i the waroprint.
stage doos ihe =ame thing, Here, yuu seleel n
valne Por &g fo defermine the wensitivity of the
autoprind stage. With a 100-kQ value in the NT-3,
I messured sbont o+ 150-1z bandwidth before
ihe printer went 1t standby, and wilh » 110-k
value in the #0=4, abond +30-Hz bandwidih,
These valttes shonld wive adequate tolerance
frr signals that Jeifl or have impropee shifl, or
hoth. B3y inereasing the value, foward 120 ki,
vou ean decrewse the bandwidth, and by golug
ithe soiher direction, fownrd S2 ki, sou ean
inerense the handwidth, hut theyn vor run into
the problem of more frequent scecidenbal furm-ons,

{7ge ax ¢ Repeater

Tf an zudio signal i fed ito Lthe demadulat.or,
it will socn setivaie the antoprint secium, as
will ns the relay. This, a sigbal enoone band
mur b used to activate o frunsmitier on aiother
frequency o bamd, This is eslled “refrans-
mitting® o 7 repenting,” and s used frequently
on vhi sk remote sites. The selay emn econtrol
ihe push-to-talk cieenit on the transmitter, or
if it is wsed infreguensly, ean contrel the {20-V
ar power 1o the fratsinitler instond, Retransmit
15 aecasionadly tsed by some hams from Kb
tjers to 20 melers and back again..

In suminsey, the Maioline #1%3 RETY de-
moditlator was destgned primarily to serve ns
a fow-cost outstateding vhf unit. it wdapts
quite well tn normal S« to S0-MHz e s wall,
wlthough it larks o few of the *anpeadelnye”
fentires sneh as limiterless operstion shd a
threshold computer. The fimiter swition will
rival thal of wny published demodulator, the
slicer and kever stazes allow wopy of <hifts us
low s 200 [z oF Tess, il the 16-valt loop sipply
gives negligible distortion th received signals.
An exeellent “antoprimt’ section, including =
Shserand  motor aelay, 1w included for fwlly
aatomatie printer oontrol, The tntal eost 8
abont $aU, less chassis w efehed eirenit hoard.
The ST-4 emodulator contains all the features
uf the 813, exrept that it s desighed exelusively
ior narrow ur [T-Hz shift, anl will allow copy
of stufbs as low ws O Ha or Jess,

U must pactienlarly  thank Jon Schmidt,
WARDZE, for ealling the (i1 PA23R IC to my
atientinn, us 1 had been shrugeling to make
integrated Bnenr miopltilers do the jub hefore
then, Also my apprecintion goes to Vie Poor,
KANIO, witheut whose help this noit would not
have heen pussble, fosF=]

‘a-Straysis

HEADQUARTERS VISITS

The Laawine Henduguariers building 14 epen o
visttars Mondas thrangh Fridax, Si30 to 4540, on
w Mdrop-in'” basid, and ot other Himes By sppoints
meat. he hewdouarters is oo dain Strect (Con,
Houte i76 and 176-4) abonat o mile north of the
ponter af town, and abaul % wiles west of Capn, Lh-
1. 8, A, the Wilbur Crass Hishwiay, (For WIAW
visling hours, aee fhe schedule in the “Operstiog
News'' rplumn.

The Canadian Amateur Radio Teletype Group recently
awarded therr 1969 Merit Award 1o WOAEE, noting
that procticing teletypers regardless of whera they live
find Merrill Swan, WEAEE, and RTTY synonymous. From
fe#t to right are WBAQFE, K4DDQ, WASLBU, W GAEE,
WALDE and WALWGL doing the honors for the CARTG.
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o Beginner. and Novice

A Receiver Matcher
and

Preamplifier

HOW TO IMPROVE
RECEIVER PERFORMANCE

This shows the completed coupler and preamp-
lifier. The two variable capacitor controls ars
at the top. The three switches are, from left to
right, 83, &7, and 8.

BY LEWIS G. McCOY, * WI1ICP

I\,IANY anmteurs use fransmatches to couple the
¥1 transmitter output to the antenna or fead line
but few give any thought to matching the untennz
to the input of their seceivers, When a transceiver is
used with a Transmatch, or it the Transiatch s
connevted o the receiver line, it wibl sometimes
help match the receiver fnpui to the antenna feeml
line. However, o Transmatch is normally adjusted
to muteh 4 SU- or 70-0hm ampedance, wid this (oad
is ot necessarily the same as the receiver input
impedance, Tt is true that nany receivers ure
destened for g more or less ${-ohm figure, but not
all of them are. The main puoint is that 1t can be
just as important to maich the untenng to the
rocotver us it iy to the transmitter.

A receiver coupler will provide several advan-
tages, birst, because the voupler i made up of
high-Q circuits, it will add some selectivity to the
frant end of the receiver. Second, it will help
climinate any finages in the receiver, Also, it can
actually improve the sensitivity of some receivers
by providing a better match hetween the antenna
svstem and the receiver. Many amateurs who live
vluse to a cammmercial broadeast station have a
problem with that stution overioading their come
mupications  receiver,  which  can cause  cross-
modulation of the smateur signals. A coupler will
prevent or greatly reduce, such cross-modulation.

*Novire Editar

Here is @ wctbod for inproving
Your receiver'’s  performance,  This
system is  particlarly recommended
for getting move life inte older recei-
vers,
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Many of the lowercast, or sevond-hand recei-
vers, wommonly used by Noviees, will have ade-
quate senwtivity on 80 and 30 meters, but the
performance may leave much fo be desired on 20,
ES, and B0, While the coupler by itseH will help
improve performance on  the higher bands, a
preampiifier wifl really improve reception. In the
unit shown in this article, a coupler and preampli-
ter are combined to provide @ very worthwhile
addition to the station.

[he preamplifier consists of a2 grounded-gate
FET amplificr followed by a soutce-follower, also
an FET-type transistor. Fhe cirenit diagram, Fig. 1,
shows the cireuit details of the complete unit. A
serivs-tuned circudt, £, ¢'j, provides the mput
cireuit, snd this is followed hv a paraflel-tuned
vitendt which is coupled into the preamplifier. bach
ot the circuits can be band switched to cover 80
through 10 meters, The sonrce of Q7 is vonnected
tu the arm of 53 so that it can be tapped down on
L2 to provide the proper impedance match to the
transistor.

Construction Details

The coupler-preamplifier is butlt into a 4 X 5 X
G-inch wluminum Minibox, However, any metal
enclosure of adequate size can be used. The tricky
part of construction is tapping the Miniductor coil.
With 32 turns per inch, the wires are very close
together. In order o keep the tap from shorting ta
the adjacent turns, the furas next to the tap point
shouid be caretully bent in toward the axis of the
coil, Use a small serewdriver blade, placing the end
of the blade on the turn to be pushed in, then
eradually apply pressure on the screwdriver until
the turn bends in. Use a soldering iren with a small
tip, und No. 28 tinned wire for the tap leads, The
Jeads can be made about four inches long, and then
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S4

Fig. 3—Etched-circuit template. The darker lings
show the compenent connections.
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Fig. 2 Drawing ot the coil assembly, L1 and L2,

ra [ M\CROFﬂRADS Pk BTHERS
P 20 ARE N pnrr)rnm\ne 1 pF GH VUF],
RESISTANCES ARE IN THMS,
,L RGOS, Me 1 QGO DO

Fig. 1—Cireuit diagram of the coupler/preamplifiar. Resistors are ¥%-watt composition. Unless indicated
wtherwise capacitors are disk ceramic.

1, C2-140 pF variable (Hammarlund type APC R1—10,000-ahm

-140B, or similar Latayette No, 40 E 1'1255)_ control  {Lafavette Ne. 33 E

28569}, - Y
C3, Ca, ©5, C6—0.001-uF disk ceramic. R ypeganm, .
BT1—9-volt tranststor radio battery. R4—220-0hm, Yewatt.
1, J2—Phono jacks, ~ RFC1=100-uH rf vhoke {Lafavette No. 30 E

L1, L2—See text and Fig, 2 Edch coil & 48 turns, 40144)
32 turns-per-inch, %-inch diam. (B&W Mini- . ; . ]
ductor type 3012, Lafavette No. 40 E 1. 82, 53—S8ingle-pole, 12 position rotary switch,

16218). 5 posittons wsed, {lafayette No. 30 E
@1, Qz-Motorota HEP-801 or MPF-102 (Lafa- Aa0iaa). _
vette No, 19 £ 54221, HEP 8011. S4—5ingle-pole, single-throw switch.
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Hare is the inside of the
unit. The etched circuit
board is at the lower right
hand corner. As pointed
out in the text, the coils
Ly and L2 are supported
by the tap leads.

trimmed to u shorier length when they are con-
necied to the appropriate swiich terminals.

Fig. X iz a detailed drawing of the cuil stock used
for Lt and L2, Fach portion of the voil consists of
46 turns, Carefully cut the wire ut the exact center
of the coil stock and onwind two turns, The
correct tap points are shown in Fig, 2. Belore
mounting the coil on the switch contacts, it is a
good ides to first comnect the leads from the
appropriate switch contacts on §2 to those on 83,
When this is done, the coil stock can be mounied
in places.

The Circuit Board Preamplifier

Fig.3 shows a template of the printed-circuit
board for the preamplitier. The unit can be built
on an ordinary piece of insulated board if one
doesn’t want to use the printed-circuit method.
The important point in constructing the preampli-
fier is in soldering the transistor leads; be sure to
use 3 heat sink on the lead being soldered. Too
miuch heat can Hn a transistor,

Adfusting The Unit

Using the unit is guite simple, Connect vour
antenna to JJ and use a short lead of coax to
connect J2 to your receiver antenna terminal, By
short, we mean no more than a couple of fect of
coax, With yvour receiver tuned to the B(-meter
band, switch 87 and 52 so that the entire coils are
in the circnit—no turns shorted out. Tune in a
signal, then adjust C7 and C2 for a peak response.
Next, switch 87 through s range, and find &
setting that gives the loudest signal. Then, try
another switch position on 8§} and repeak the two
variable capacitors. You should find a condition
that will give the loudest signal. 87 should be

April 1970

wljusted tor the leudest setting, which will prob-
ably be with most of the resistance shorted out, R7
can be used as a gaia control, particularly if a very
strong signal is present. Once the correct seftings
are found for B0 meters they can be noied and
then a similur procedure followed in setting up on
other bands,

Getting Parts

As any ham who hay been zround for awhile can
tell vou, trying to tocate the necessary paris can be
discouraging, To help the would-be builder we are
trying something different in this article. If vou
netice in big 1 in the parts list, we have inciuded
alf the catslog numbers for the required parts from
onne of the latger mail order houses. This may suve
you some headaches. 5]

AL L E S YRS T NN Y

Fifty Years of ARRL

A bound 152-page reprint of the
gold-edged historical «articles which
appedared in the 1964 issues of QST
is available from the ARRL for one
dollar postpaid. Titled Fifty Years of

ARRL, the book covers the highlights of
ARRL and amuateur radio history dur-
ing the fifty years from 1914 to 1964, |
and will make o companion piece to
the classic 200 Meters and Down, a |
reprint of which is also available from |
the ARRL for one dollar.

b b Ok kb kK HDE %
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Improved 75-Meter Portable Performance
for a Mobile Station

BY HERMAN LUKOFF,* W3HTF

“FMAGINE that you are off for & week’s vacation
[ o bhve seashare, to the mountains, or for a few

days to a busivess convention, You have vour
mobile rig along with you in the car and it's
anly natural thak vou would ke tn keep in
tnuch with yaur buddies inn yvour home town one
or two hundred miles away, The band with ihe
right, =kip conditions for eonsistenily sovering
that Jdiztanes i1 75 meters, bul ther: s une
eateh — the signal radiated by the wnbile whip
antenna may just be too muecginal, Mavhe vour
friend will hear von throngh all of those thunder-
o home stations amd maybe he won™. A more
etfective nutennn is reguired.

mome of the hays rarry along a bo-wavelength
voax-fed dipole anlenna for portable aperation,
but as nuvone can atiest who haz ever put one 1up,
it’s no suap to put up a P20-feot dipole. Just
having thal space avsilable may be « problem
{witness the namber of city-dwelling hams who
arer’t an 75) and finding two trees or buildings
thut are at lewsh 120 fret apart may be another
problemr, Who has the fuetitude to pul np a
mast for a one night's stand? Fortnnately, there
is a verv simple and effective answer that will
make vour mobile/portable soimd more like a
home station. The answer is stinply the applics-
tion of the venersble I;-wave wire operiated
aguinst the ear body as gronnd.

The untenna itself is just u BO-foot plece of
wire with a Al-foot piece of plastic clothes-
line (o thin nylon eonl if 3o prefer’ tied to
oue end, The light-duty usage of this antenna
periaits the utilization of lightweight eomponents
it its construetion, No, IR stranded wire Is recnms
mended for the antenua element. The rolled-up
wntenna Is so small that it ean ensily slip into
yvour glove enmpartment. No coux cable is needed
for the ly-wave antenna excepi that which iz
ulready built into the mobile installation, ne
end of the t0-foot wire s clamped under the
existing mohile whip loading eoil by serewing
the eoil down on it, The clolhesline snd of the
anienna is thrown over any tree, house, ur other
available ubject, us shown in Fig. I, The attrac-
506 resherinwn Road, lort Washington, Pa, 19044,
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Fig. 1-="W3HTF's 75-meter portcble antenna.

tive part of §he system (s that onesind support for
the sufenna ithe mubile whip is slready built in,
and hy moving the cur this anchorage readily ean
he jusi the right distanee from any object whieh
will support the sther eml,

The !y-wavelength system ean be literally
thrown up iu d or 10 minutes aoed removed ir half
that time. If the rie has ko be n=edd, 1t tokes Just
seeands o diseonneet the wire at the foading eoil
aned reconnect it again when the vehicle returnz to
the portable =ite. The end of the antenus leit
bowiging in s tree need not he disturbed,

Performance

tine of the henefits of the 1j-wave wire nver
the mobile whip is the much greater bandwidth,
The bandwidth limitations of the whip on 74
meters are well known — perhaps 30 to 40 kllz.
Actunl 3W1R curves of the ~“Hustler” e the
fi~wave wire ape shown in Fig. 2. 'The !j-wave
wire loads my transceiver nver the entire 75-
weter phone hand with no problems.

The question arises as 1o whether the top
serfion of the whip has any effect when using the
Liewave wire. [ certainly does, a2 ran be
seen from the SWR curves, By itself, vr with
loading eoils for any other band, the SWER of the
Ui-wave untenna is 1.6 to 1, With a Th-meter
Ioauding, cuil the “WR drops to 12 tn L. As 4
resulf, I recommend that the inading coil be usafd
i ronjunetion with the j-wave wive,

The !i-wave doesn't work auite ay well as the
L~wave dipole but it is much superior to tH
mobile whip antenna, [t radiates a wignal th;;,k
ix of ““home stution” ealiber. To fully evaluare
the antennu, » 120-foot dipole was erected at the
sume height and in ihe same directionigs the
A0-faot wire and ecomparative on-the-nir tests
wire performed. The results on one vecasion ure
shown in the box. The stations cuniacted were
esittioned to averauge iheir S-raeter readings
iwer a sufficient, period of time to allow for the
ususl Q8B conditions, The results on this oces-
sion and on many previons trizls indicate that
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the 1{awave antenna is no mare than 1 in 2 8

units lewer in peeformanee than the Do-wave
dipole, bub 13 4 B units or s better than the
mnobile whip.

The impravenwnt in performance over the
rmobile whip is amazing. Cnoa nuwaber of oerasions
when 1 eonldo®t be copied on the molnle whip,
solid contaets resubted with the Li-wave wire,
In the 1964 Field Day, u 1-wave wire was sirung
up on a 42-foat yacht operating in Chesapeake
Bay und nsed vver both the »w and phone por-
tinns of the R0-meter band. Getiing a good ground
ot Lhe woaden hoat was & prohlem: neveriheless,
performance wis good, On w pre-confest check,
an M3 was received rompared to 81 on the whip.
On the Sb-meter band alone, J18 contacts were
nade in the single-transmitter group

30
) MOBILE

wHIR
PHONE.

w2l

60 FT. WIRE

WITH TS H ColL IN PLACE
LT .
38 33 40

MHE

Fig. 2—SWR readings of the mobile whip alone, with

S0 feet of wire attathed as shown in Fig, 1, aond with

the wire attached but loadipg coil and whip top section
removed,

ITow high should the wire be placed? Ideally
na high and as in the elear as possible, but
practieal Jimitations isually provide the answer
— u# high as von ean throw a rock with » line
atiached, or as high as there are uvailable
hranchis an s tree. 1 have found thal even low
heights like [U or [5 feet provide good radiation,

You might wonder how well the Liewave wire
works on the higher frequency bands, [ didn't
tey it T would expect to tind less dramatie

ituprovement ihan on 75 neters hecause the

1] 7{ T I
Sl eter Reports Recezved |
: At S t—
T'ime | Mobile

Ntation | GUT | Whip ICfre Ly pole:
) W3HPR | 1430 i 7 TR
i WIMER | 206 470 K79 nl
| WRRFN | 130 | 6  |u+sdB £9+JleB

mubile antents has less londing and more elosely
approximates the length of a foll f {ewave andenna
as the frequency gels higher, The wire does pro-
vide an aspect of dnterest, as s horizondal
plarization  shonid  provide  greater  signal
strengths in contacts with eloser-in stations
heeanse of its higher angle of radiation, Finding
the benefits= of higher frequeney wuse of the
Li-wave wire = left to others fo {ry.

If you plan portable nperaiion for more than
ane oy two davs, 1L i n good idea {o take along
u J0-foot extension power cable and a battery
rharger, if corumercial power will be available,
That way you ean vperate for estended periads
withoul worrving aboutl dead balteries, over-
heated engines, vr ignition noise,

Incidentally, use of the lj-wave antenna for
a land maobile station on ¥ield Day would change
that station’s eategory from mohile to portable,
The only loophole that | ran envision is to tie
the end of the lj-wave wire to 4 swivel ab the
top of a tlagpole and drive around in eireles,
whick should veesiablish the sfation v the
mohile eategory.t Ldon’t forget the swivel or you
will travel in ever<derressing circles and wind up
Field Day sooner than expected!

Nathing reslly new is claimed in this article,
[t's just 4 reminder ithat the old-fashioned
Li~wave antenna can be pul to good nse in a new
applieation, [ hope no ane interprets my state-
ments a3 diserediting mobile whips, They ran
make fine coutacts for you when there I 1o
aliernative. TS

' The Clontest Commitiee advises Ehey wre for Hag waving

e Field Day, but not with & mobile! — fifstor,

‘oo-Straysiys

ST congratulates . . .

. . - Alex Duda, WB2YOI, on rereiving a plague
fromm the crew of afreraft carrier LS, Prineeton,
prime recovery vessel for the Apolle 1) mission,
Al spent many hours ronning phone patrbes for
crow embers and news medin pepresentatives,
... William B. Bridges, W6GER, clevated ta
the grade of Fellow of the [nstitute of Blectriea
al Blectranic Engineers for couteibutions to the
theary aned development of gas lasers and for stodies
of spacescharge instabilities in diodes,

. . . Edna Marie Thorson, WAOBRRA, named
to the Outstanding Young Women of America list,
. . . Ray E. Meyers, WoMELZ, prescuted a specinl
Mayor's dward for ontstraling commmunity serviee
as an CGabriel's eivil serviee enmmissivner, vivil
defense direcior and commumieations chief.
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Ted Crosby, WGTC

G February 12 death elaimed Ted Uroshy,
WE ', at the age of 7ih Known o thousands of
ST renders thromgh his attieles on the popular
HBR series of amajenr-bund reccivers, he was nab
sily untirmg in ceperimenting with ideas ior usking
a good rereiver better, but was equally metirulous
in helping individual hoilders, ss the many who
wrate him wbont their HBR problems will readily
attest, He exemplificd to a rearksble degeer the
renl ham spirit of helpfulness, althongh by vature
rather shy — he sturpned personal publicity, seldom
wont fo hato meetings, and even avoided publie
presentabion of a well-doserved Cover Planue that
the ALRLR.L. Board of directors awarded him gome
VOArs ago,

We shall miss him, but not forget him,
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aperation of a trapsistor in a de-civeuit, We

learned that the emitier-hase portion of
transistor is bothing mere than a forward-biased
diode, and that the base-culiector portion of the
transistor 18 hittle more than a reverse-biased
dinde. We further learned that the action we
performed on the base lead was very similar,
in prineipte, to the placing af one's font an the
brake pedal of an awtomabile with power brakes,
That is, ab intereaption of & sinell current in
the base vireuit (dike the application of s light
pressure on the brake pedal) eaused a much
targer eurrent to be itterrupted in the collector
eireuit of the transistor (or g mueh larger pressure
ko be spplied to the brake =hoes of the auto-
miahile).

It must be ermphasized that in neither rase did
we create energy, vr get something for noibing.
Rather we semeplifiod o signal, In the vase of the
antomobile, we Jdrew power from the engine, and
in the ruse of the transistor, we drew power from
the rollector hattery.

We contined with a diseussion of the e
facture of & trabsistor. We learned that nne way
af purifyving germaniui (and there are certainly
ather wapvel wis the zone-refining process. We
ulen suw that one manner of manufacinring a
Fransistor taml, onee wgain, there are certainiy
nther wayst was by the grown-junetion method.
Na matier what the manufaeinring method nsed,
however, ib s always necessary to have n pu
jutction and an np junction for a pnp trangis-
for, and an op junction and a pu junetion for
w1l npn transistor,

Although moast of o diseission has centered
about the pnp transistor, there is no cifference
between its vperation and the apoation of wn
bpn tramsistor, For the parpose of diseission,

:[\ Part. & our diseussion centered uround the

# Ilireetor, KAX Operations, Yatomatbie Klectrie Laboru-
tomes, Ine Nnorthiake, 110 6054,
This seres 15 repranted from Velephons Regineer & Manige-
ment, Brookhill Publishing Companyg, W heaton, lilines
HTRT

Heow the transistor is used in com-
municafions applications with «.c.

signals; amplification; the fransistor
as o variable resistor.
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k Transistors

Part 6—Transistor Circuit Operation

ROBERT E. STOFFELB*

it s hetter to slick wilh one vr the other —
should the reader wish to investigate the other,
it is auly vecessuey to switch the terms and the
relative direction of electrons s holes,

Now it 15 certainly evident to anyone who has
given the subject any thought that o fransistor
is goisd for mare than just de operation. Certain-
Iy iransistor radios, transisiorized  telephone
repeaters, Iransisiorized tape recorders, ete,
employ trausistors in an ae moade of operation.
Therefare we shall discuss, this month, the
applieation of » transistor in a eirenit eareying
alternating-cnrrent xighals. Huch an applieation
conduins  both  de and  ae  simultaceously.
Stravgely eoongh, this is exaetly the way a
transistor must be operated, For a trausistor is
not a bidirertional device; it permits mrrent to
pass in only ane direetion. {(Remember ane dis-
cussion of the semiconductor diode, and the
cinplete blocking of enrrent when we zpplied a
reverse vultage, ot bias,

Alternating Current

As is well known, ac, ot alternating corrents
is the mation of ¢lecttons in a conrduetar in one
direetion for a short period of time, und then the
motion of these electrons n Lhe opposite direetion
for a shart periad of time, The unmber of ronnd
11ips these elartrons make 1o second ix ealled the
frecueney of the vorrent, aud is measured in
hertz, ur eyeles per serond. ‘The frequency of this
errrent ean vary from very few eycles per second
(one or twa Hz in low-frequency aseillators) fo 60
Hz in the electrical systems of our homes,
tor gty aillions of eveles per second in the eaxe
of mirvowave systems. Likewise, the amplitaule
of this eurrent can vary from a minimnm of
rillionths of &n ampere {microarperes) f Inany
thouwsands of amperes,

(e other characteristic of this alterpating
enrrent might he mentioned: that is the relative
velarity of the electrons from moment to mo-
ment. Hinre the alectrans (hemnselves are extreme-
Iy small and light in weight (refer back to Part 1
of {his seriesi, they eswniially have 1o irertia
and, consequently, their direction and velocity
part be ebanged almost instantaneonsly, For
instance, these elecirons ean he iade to move m
one direetion (eall 15 the positive direction with
A constunt veloetty, and then at a specifie
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inestanl e caused to ehiange their matiog Lo the
negative dircetion wilh the same veloeity, If
we wete todraw o pletinre of this aelion we soild
have sonwthing resetnhling Fig, 6=, T'his s what
s knoawn as & osqtiale wave, the naine s tsed be-
epuse the picture is vhwiosly just that.

Lal

Fig. 4-1—Square wave.

U the ather hand, the clectrons van be made
{o accelerate 1 one direction for a short period
af time, gud then w decelerate in that direetion,
nntil they are eventnally at rest, Thon they eam
b nde to aceelerste in the veverse direction for
awhile, nud onee agein deeelerabe in that diree-
tion, o osneh an operation there ix e abrupt
change at ull; it is w “oabueal” sort of operation,
mnd Lthe resullant wave s ealled 2 sine wave
{afier the trigonometrie sine funelion of «
rotating vector). Such a picture is shawn in
Fig. ti-3,

Fig. &-2-5ine wave,

Now there 3 cve deviee which has particular
value in ne eirenits, smd tal 8o eapacitor,
Very brieflv, o capacitor w.ll not perioil the
passage of de, bub rather will #lore up an vlee-
trienl ehavge of given polavity onane pinte when
an elertrienl porential i applied o The proper
direclion, Clonsequently, siuee ae i@ votbing
more bhan i constantly roversing electrieal po-
fentiak, u enpacitor ean be said to eonduet ne ory
ut least, 1o hidhi 1 atel et down the ehiarge us
the we chunges direetion.

Combined AC and DC

A menus whereby we enn effeciively cominne
ar and e ean be seen by sludyving Kigs, 6-3
and 6-b In Fig. 623 vou will note that the
Jeft=hnid meter will indiente nocorrent of 1 mA
in ane direction, and then 1 mA in the opposite
Jdirection, This, of eonrse, &= froe ae, The righis
hand meter will indieate vabous of 2 mA and
O mA as the extremes, This is pulsating dr,
Nutiee that the peak-to-penk waloes were in
hath eages 2 A,

Fig. 6] shows the same eireuit as i Fig, 6-3,
preept that in this cose we have idded » fransis-
ter, Sow the eurrend io the righi-hand mesh
hecames the transisior base carrent, and we may
apply the same ressoning o Hhis frmusi<lor that
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we ddid in previous issies, That s, when the
current it the base of the transistor is (0 mA,
then the catreat in the rollector of the transistor
is likewise 0 mA, Lo put it ;owther wuy, she tran-
sietor s turned off, |

5=3

Fig, 6-3—Closed electric system depicting a.c. and d.c

Amplification

When Lbe current in Lhe base Jead 14 2 m A, then
the current in the eollectior lead is veully gquite
appreciable, II'we e the Agures of Part £ —- that
i, that twa per cent of the emitter enrrent will
flow in the hase and 9% per cent of the emitter
virrent will flow in the collector — then we will
have U8 mA in the collector of the {rmnsistor
usot penh value, Fhis eallector current s, of
vourse, derived from the [0-volt battery which
we have been usiug to apply a de blas to the
hase of the tensistor,

Naliee that in this cireuit we have a true
amplifier, The input slternating signal was a
mere 1ind in both directions, or a peak-to-peak
value of 2 mA, The nutput colleetor aurent, an
the other hand, followed exaetly the frequency
af the input signsd, bt prodieed o cuvrent with
g peak-lo-penk value of 18 mA. Nolb bad, for
a single=stage transicbor unplifier!

Yout will note thal o basie difference between
operation i st ac cirenit of this sort and
operation inoade eirenit soch as desceibed in
Pari. 5 was Lhal ju the we condition the current
in the trangistor did not chauge abruptly. That
s, 1t was oof neeessury toouse e transistor
Himiply as a =witch, bul rather it amatnte] almost
toa variable resisior. L the hweoming sighal had
heen o square wiyve, then the operation would

YIMA.
SoMa.
Loma, facy
M4, 2u
LLLO Y O MA,
WA . 1CK Wh
o
an. ==
mE Y| oo
s 0} MA. s

Fig. 6-4 —Closed electric system with fransistor added,
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have reserubled that of w ~witeh. Bot if the in-
eoming sigoal s a s wave as it usially s
then the transistor wonld of necessiy pass -
renb values olher than the estremes of 0 mA ol
ur A, I wenld, in Faet, have fo pass all coerent
values hetween these extremes: the wnly eriterion
bedug that the collertur ig exactly U5 per conl of
the emitter varrent, snd the base current s
exuctly fwo per cent of the vinitter enrrent,
A Dittle fater we =hall plot graphs showmng this
“varinble resistor” characteristie of the tran-
sistor.

‘We have repeaiedly, in this chapter and in
previons chapters, discussed the faet that nhont
{wo per ceat of the cirreent will How in the base
and 9% per cent of the current will flow in the
eoflector, sithongh these are typicul values, they
are by no means universal. Lo faet, they eary
soomueh that a particslar term s applied to
the ratio of the two niumbers, his ternt {5 hofn ™|
and fi 18 defined ad He pabie of the colleetor currepnt
b the base cirrent, 1 the eauople ciled abuve,
st woulil have been U572 equals 44, The hetay
of varins transistors vary from sbout 20 fo
severnl hundred: wnd thix variation presents
ohe of the great prablems 1o cirenil desighers,

Heveafter, we shall wo longer say that such
and g0 percentage of erpvent Hows in the base or
colleetor, but rather that the beta of A transistor
i stetr o so, Then if the base cwrrent of a
tranzistor is known, the collector cirrent ean be
frnnd by multiplyving by this number thetay; of
the culleetar eurrent is knowo. the hase ctevent
can be fonnd by dividing by this pumiber, The
smitter carrent is, of course, the =i of the cul-
lector aud base currenls.

The Transistor as a Variable Resistor

Ploasge notice thal there is essentindly no ofif-
ference betwesn allernafing current and diveet
current. If 1 were to have de Howing in 4 resistor
it @ |).fu‘[]{'ll]:tr divection, and were ta conneet
a donble-pole, double-throw  tougle swileh to
this eirenit, L emild ereare alternating current by
throwing this leggle =wileh back and forih,
That ix, | wordd be reversing the How of the
cirrent in the load resistar just as fast as £ edd
throw the switeh, The resuliant wave Tovm, if
we may tuse the term, would be truly o souace
wave,

fvow eertaindy 1eoild add a teansistor ro this
eirciit, wild o little bii of Jde bias corrent o Lhat
the corrent wotthl never really turn arosomd, and
this have an ae ampliter opermbiog on a sguare
wave, The ouly slilferenes heiween this cireuit
and a vireidt earrying ac with a sine-wave forus,
would be that with the =quare wave there are
only two conditions: o and off,

With an amplifier ovpernling on u sine wave
there sutist be i iniinite wgnber of condstions in
apder to faithiuliv repradure the wuvetnrm of
the inpt signal, Thix indieates that a transistor
i# tore fhan a two-condition switeh, but rather
that it has an intinite nsmber of - eonidilions",
We shall now see that these “eanditions’ wre
nothing more than differomt resistances — thal is,
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aotransistor s pothing more than g varable re-
The wdnal the cmitters
eofleetar virenit is vuried by drawing more i
less enrvent through the enitter-base junetion,

Penne ot Bessgignes 11 st 4
wtasp this eoneept everything vl falls uta
place vory neatly: 0 dranswedor F2oa i bie
residsdor, s resisinnee ean vary, depending vpon
the hase viireent, frotn elise boogero obims tooin-
Firite ahmes, This (esistanee ean vy just abond
s fust s vow wish if to — that s, wilh exactly
Lhe froqueney of The inpint stgnal (IF will opetate
ut megnberle Tt perhaps nob ab ega-tegs
herta),

When we e the transistor as a swibeh wa
change the resistalice From zeco ohuns fo infinite
ohms i ope step = and =o'l that exuetly what
tyhes place nany switeh?

When we use the trmusisior in ae cireuit, we
ehatge the resistanre tmore wradually, rather fhan
i ane shrapt sep,

While we are on the suhject of 1hs *eaviable
reristor”, et s brielly eonsider the posor dise
~tpation in ntransistar ipower dissipation is just
wofanes way of saying “heat generation ™1, Swee
a lransislor o vacidble resistor, of course o wild
wenerals heat. And this hent, or poger, muy he
forind by wsing excodly the sare formulas txed
in hasic eleetricity ooueses — namely, £ % 4, or
voltage fimes eirrent, “Uhiz, of sonese, ooy be
converted ta FER, or £5000 Mo owiter how vos
calegiate 1t, it =1L vepresents heat.

Sow, ta Pransiztor s furned voainpiefely alf - -
that i, if there i~ no enerent being drawn ount of
the base, aind thus o current e the emirter-
eollector eieettit Gnfinite resistanee t then them
is zero feat-generalion (au open switeh doesi'h
generate heat, does i17).

On the other hamd, H the fransistor ig faroael
eompletely on ctheoretieally, zero pesistance be-
Lweet ettter snd eollectors then there s ho
vaftage Jdrop seross the Dransistar, ol ouee
again there = o power dissipalion, or heat
poepeenlion, io the fransistor (thete = e hent
penebed noa closed swileh with ool conbiels,
15 there?s, It is ooly it the jo-bebween sreens
where there s Ivonble = where the resistatiee of
the fransiziar s somewhere hetween aeto and
bdinile vhms,

Hut, we are straving somewhat from onr sab-
jeet. What we want to do iz stindy in more delail
the changing of the resistnnes of The framsistor,

W often temd to hecarme so r![lgt’nFF(‘ll with the
somenlled tamplifvmg” chamoleristies of a {ran-
sistor that we tend to forget s busie — and
simpie — vartable-resistanee charaeteristirs,

Load Line

IMd von ever Ly to plot the eliractensiies of
s varinble josistor? Not mueh to plot, yoisay —-
but lel's try it. Assnnte @i bave fhe eivenit of
Wig, i-H, £ i 0 hsed 100 ahims, and fe ixoa
varinble mesistor whose resisinnee ran be varied
snvwhere betwoen zevo gl infinite ohms, The
serles combinalion of these fwe resistaors s eol=
necled to 10 volix,

Sistop, resintatne  of

tee eepeud -
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Fig, 6-8 shows u plot of the charaetesistios of
resistar e, 10 shows that when its resistanee s
st taindinite obms, sud thus when there is wero
enrrent in he cirendl, then there i= 10 yalts peross
it. This is point .1, Likewise, when iis resistance
s set W0 e vhms, then there will be 2vro valts
across (b (1 = 58, and B o= ozero) and the
eurrent in the cirenil will be 0,01 A, "This s
shown ab poind B.

Let's take w third point: 1§ the resistance of
this fa i= set gt 100 obms, then there will be o
fotal af 200 ohms i1 the cirewit, sod we will get
05 A, This will resull in 5 volts dropped aeross
resistor Ha fand, neidentallv, ve valts aetoss
£e17; this poind i showne plotted ux point €. Now,
if we are very aslute, we will notice 1hat these
three puints are vn w steaight line, Fortherinor:,
it we choose vther points, we will likewise find
that these poluts depicting the ewrrent i, and
the voltage actoss, resizinr g will ull fall on the
sume steaight line, Thiy Line fx colled the loud Hoe
af the resistor Ka. Nal very dilliealt, is i1, nor very
profound, but oby, huw helpful 1t ean be!

RZ Al oo 0V

ST

Fig. 6-5 —Fixed and variable resistors in series connecfed
te 1Q volts.

Nolice that whal we have plotted are the
characterdstios ivallage aeross wnd carreat ind of
the wvarizhle vesistnr Ha, ns it changes s re-
sistanee from zero 1o iofinite ohms, We ennnol,
hy sy menns whatsoever, nke the resistance
of this resistor less than oo obims, nor more than
infinite ohms: nor ean we do it toa connterpart
transisiar, These limils wre imposed by natire,
bt you wanld be sirprised how many designers

|

|

|

|

|

| .
| .
I

I

I

i

T W

e vul s

Fig. &-6—Characteristics of resistar R in circuit of Fig. 6-3.
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1Ty i ger g trmnsistor fo astinue o resistanee Joss
than cero nbios,

Transistor Load Line

Now et us do The <ome Thing to the transistor
vireuit of Fig. 6-7. You will nole that ihis is the
sne civenit as shown in Fig, 6=5, execept that we
have ~nostiluyted a frausistor for the varmble
vesistar g, utkd have ydded the hiasing vireuit,
Farthernwre, of vou will ook back o #ig. 6-4
yott will see that this is the cirenit whicl we tped
lo dermonstrate s in s bransistor, even the
values have renmined the =aine,

You will note that the de bias cierent s 1 mA,
wmd bhal the we signal civent is | mA in one

~1a v

100K

| MA,
| MA,
| MA.
L e
¢
SIGNAL \\
a.c
oK
6~7
~18V.

Fig. &-7-—5ume circisit s Fig, 6-5 but with transistor sub-
sfituted for variable resistor Ra,

direclinn, or 1 wA In the opposite direction,
Couseiquently, bose civrent of the trangistor will
either he 2 mA or zero mA, We stated (and
mlmittedly we brusbed over it ratber quickly — it
wanld have been gerting ahead of one story tn
do vlherwise ) that siner the “heiy™ {remember

ratia ot ealleetar etprrent to hase eurrent ¥ was
aboul #1, the 2 mA base crreni would result
in o eollestor eurrent of 98 mA, ad ihe zoro mA
baxe coevent woild result in a4 zero A collector
currett,

{1 plot the characteristirs of this franststar
in this cirenit, and =+ what we reallv have.
Aviually, we have already done «o, in Fig. 6-6,
silee this eireint is identienl to that of Fig, 6-5,
Nutiee fram he straight Toad Tine of #ig, 6-6 {hat
1he maximurn possible enrrert which ean tesnlt
in this cireuit s 0.1 A, or (00 mA. This eondi-
tion exists when the resistinee of the Fransistar
i wero ahms, As nentioned above, ther is ne
wsible mierns of getiing more carrent oid of
Lhis rireiit.,

My the same {oken, when the (ransistor is
“turned off 7, thal is, whet s registancee = in-
finite, Lhe emreni iv the cireuit s of eourse
drapped to zero muA. This was point 1 of Fig, 6-6.

Mo nur eirenil of Fig, 6-7 1« perfectly valid. We
ean, it the teansistor has o betn of ot least K
wind JF Lhe snppiy voliage = 10 volis and the cul-
levtar fixed lead resistor j= WY ahms, obiaio
enrrent. in the eollector of 98 A, 'This point s
showicin Fig, 66 as poind 2, 1f the resistinee of
the 100-0hm colleclor resistor had been as high

©
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us [03 obmas we vever wonld have been able to
golecze 9% mA, out of the vicenit,

A Jet’s hudetly review the Inad line, Poini 1
(:f‘A'i_i_L Betp 1 s ut the lower ed of the lowd Line, aisd
indieates that wheo the resislapee of the tran-
sistor is intintle, then the cirrent e the transis-
Lo s zerny mA, sud the voltuge nierass the trmn-
slstoe is evual to the sipply voltage,

{ikewise, poinl K ix al the npper end of the
toaad Fue, and indicates that when the psistanee
i the transistor is gero ohms, then the current i
bhe Trnusistor is equal to the sopply  voltage
divided by the fixed vesistor in the eivergt, awd
Phat the voltage netoss the truusisior s zeri vaitse,

When o transistor s operstivg st poind 1, it is
suid to heoent off (o obyons tit-ﬁr'!'i])l ion s, \Wheu
o hransistor 15 bperating st point B, H s <aid to
be in sabiration titd resisiapee has hren lowerisd
tovern dims, and i oenn by oo reeans e its dise
]N’.‘j!ll culse tnore etrrenl Lo tlow ) When o
alternating-current ~ignal iz apphed to the
fransistor — e, when only the e bins i ap-
plied, the rmesuiliant eollectar current cun be
vepresented by point K, This is koown us the
aperading point, #inee it i that point abonl whieh
we thake excursiobs, depending apou the wave
farm of the inroming ac sigonsl,

‘Theretore we have the load line of a transistar
== line which ix determined at one end by the
sitpply woltage, and at the other end hy the
stipply voltage divided by the fxed eollector
rexistar.

Next we have an opernting noint cn thiz lond
line — normally abhout midway down the line.
This nperating pomt wodetermined by e befa
ub the fravsistor, and by the bias cuerent io the
Prses.

Finally, the excttrstons an this load line »f the
ae signal are deferminedl by lhe beta of the
transistor, wiod hy the :unplitl,[.ﬁr} of the inptlt
signal,

Lu Part 7 we shall foens one pitention on the
methmds of bissing o fransistor, and deterovine
the merits of (hese juethods as the beta of
transistor vaties,

Questions:

Lo Whieh af the following does n fransisior wost
reaciphle — o capacitor, an induetor, w e sistor,
ik Bertlery?

3 If atransisior resembles o resistor, what are the
Limitz of this resistanee!

3 Mo fast ean a bransistor change 188 pesistonee,!

A Wy ddn we whrays have to add bing current to

it transinior?

o How wvel beat fs yeacraded inom tronsisior
when i in cutofl?

Vo How mach beal Is generaled {noa irensistor

whern 1f {x in sufuration?

A8 i pussible to hdve o cveved load fine?

I the battery voltage of Pig, 6-7 hod beea ondy

Mve nalfs, condid we sElD Bare mandged o gel

suturation current af 08 A

What are the tirec most imporiani pointz on a

lowd line rotled?
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0, fnoa bransdstor eieeudt desdgred o winnfify e
why peust there be de prescnt?

11, { o the bransistor eirend of By, fea, wer'f son e
oi the witernating euceent actuntly pacs trough
He 20OLS) resisior

2 Detine heia, as applied to transisiors,

Answers:

LIt mat resemibles w reststor, althongh in
speeinlized applications its chameteristies of
inductance and cueweitanee it be taken
inta aecount. ‘The transistor does not resetn-
ble o buttery,

2. The e limits that e imposel o any
resistor, numely, zero to indinite ohms,

2. o Fast fhat voir ean nlmost jumore this
switching time, It ean verfainly ehaigge ity
cowdition in less than a milljonth of a serond.
Hwitehing transistors ure o pood denl foster,

+. Boesuse o fraoststor is a unidirectional de-
vien, Yor nught say that it is o yariable
resistor in series with o diode,

5. Aero heat, ar watts, i No current, ho power)

. Thaoretieally, zero, (No resistance, no vnlt-

age Jrap, po power dissipation

Not if the external resistor and the hattery

retndin canstant,

&, Na, The muasimim rarrent we conld have
ubtained  then s 57100 = (GhA = 20 mA.

U, Cutoff (lower right), Saturation cupper ieft),

atl  Upersting Point (somewhere i the
midddle),

[0, Berause « transistor will conduct current in
only ane direction, a *“bias ™ eurrent must be
wided ta the eirenit.,

[T, Yes, indewd. Fvery shunt path will bleed
awny some of the precious alternating eur-
vent, [t s for this renson that we keep thexe
resistors ug large s possible,

P2 Beta " ay be defined genernlly as the ratio
af eollecior eurrent to base current,

-4
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Feedback

The uth World-Wade BITY DX Sledallion #%
report, appenring v page 51 oof the Mareh issoe,
shows TILSV N with a seore of 42,051 points. The
CAR'TG has sinee eotrected the veror und irelirates
that he shoulid be teeoeded us twelfth<high seorer
with 2l poinds. An tnteresting sidelight of that,
feat was 2 eopy of the fally combulerized remdout
of rosults turnished ARRL by VEIGK,

[n part + af Mr. Stediel’s series fhe polarity of
the enllectar baitery for the upu transistor (Foha
Fury, BT, e 40, Fig, 4-0) somchow got ree
versed. The positive end shonid go o the eallector,
nt the base,

In Fig. f, page 1% of Dnouaey, QNP Gillett
“Transistor - Madule'™tV the amiman connectinn
hutworn stuges should have had a rhassis symbal to
indirpte ttoreonnection with the other modules.

QST for




A Practical Solution to an

Impractical Problem

BY MARION D. REDLINGSHAFER,* WSLQH

HE author, W3LQH, lives in a mobile home in

an average mabile home park and, of course,
has onfy enough ground space to stand up and turn
ground twice, which is of his choosing and not to
be fretted about. Last Tune 4 severe hailstorm
neatly tore the side off the mobile home; the
insurance company agreed to teplace the dumaged
side, Since most tfrailer repairmen dre not too
radio-minded, or oven uttempt to be so, the
particular repairman sent out loosenced the 30-toot
antennz mast from the dumaged side, along with
the cantelever boom guys, and “down came the
Cliff Dweller antenna,” breaking off both tunesble
sections ds well us bending the mast to an
unuseafle condition.

A new tower was planned for replacerment but
how to erect a di-foot tower in a 3-foot ground
spgee became a rmatter for great and lengthy
discussions. Suggestions considered, a plan was
finully devised to solve not only the ersction but to
gain some previously unplanned henefits, Consider-
able high- and low-level engineering talent was
gathered for the undertaking. 1t was devided all
assembly  tuning, etc., would be done on the
praund since everyone wanted to use the one
available screwdriver and wrench. The Cliff Dweller
funing sections were shortened and replaced on
their flanges, the motor driven tuning rods were
epoxied fogether, bhent elements straightened, a
40-foot tower was purchased and all was in
readiness for the erection.

A hole kinches wide and 36-fect deep was dug
at the selected location. These dimensions are plus
ar minus 10 percent or 2 cups of coifee. Next, a
30-gallon oil drum was ohtained from the focal
servive station to which the tower hase was
attached. The drum and base were then started
into the hole and tower scetions were holied in
place. All work was done at ground level

Succeeding tower sections were added as the
assembled tower was lowered. The rotator, 2-meter
beatny and Clift Dweller were assensbled into the
top section and all vas ready for the 1f und control
cabling. These were properly connected to the
antennas and the process of erection was begun.

Water from the city mains was fed inta the hole
and with a hvdraulic ram effect the assembled
tower started out of the bole. A great cheer arose
from the confident, and a gasp of “a-a-k” from the
skeptics, Up she camme and only slight holding wax
tequired to keep it upright. The ¢f and control
cabling was fished down the inside of the tower
and attached with tape to one of the Tegs, A
hracket attached to the top of the trailer also
steadied the tower as it rose vut of the ground, or
grew, a5 it were. Now the base of the tower was at
ground level and the final operation was reqguired,

*9040) F, Madrid, Las Cruces, NM.
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The author's 40-foot tawer. All of the work in
asseémbling and erécting the tower was done at
ground level,

The water from the hose was diminished and the
sginl previously dug from the hole was replaced
alang with a shovel of cement every 4 or § shovels
of sand, With the replacement of sl the sand und
cement tn the hole, the antenna and its oil-drum
hydaulic-ram  base was free standing at ground
tevel, the top 490 feet in the air. All work had been
done at ground level,

“Who said it couldn't be done?” [ ]

we-Stravsal

Radio amateurs who are afso Indiana University
alumni may participate in the celebration of the
University’s sesguicentennial in aspecinl  manner.
Nuring 1970, KY1U aperating in the bands trom 80
to 6 meters, will issue a special certificate o any
alumnus who contacts the campus amateur radio
station. in addition, other stations will receive a
commemarative ()51 for contacting the station.
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Building A “Skinnier Linear”

BY DOUG DEMAW, WICER

ANEW king-size color-TV sweep fube wos ree
cently developed hy Amperex u alke,
Natural curosity caused the writer to try one in a
simple  linear-smplifier  ciccuit, The “Skinnier
Linear" s the result of the tests made wn that
huskier-than-average tube
The ALF& has & maximum plate dissipation
rating of 40 watts, Farlier sweep tubes were rated
at less than 30 watts until suck tubes us the AKDG
appeared on the macket, The 6KD6 has o 33-watt
rating, and functions very well as a grounded-grid
awplifter in the 3- to 3-MHz range. L Of course,
the extra plate-dissipation allowance uf the 6LE6
meuns that the tube can be wocked a [ttle hit
harder to provide more output power than the
stialler types ean safely provide, Maximum plate
voltage sor the 6116 v 990, During the temporary
overioads  the plate dissipation s rated ar 200
watts. Specifications and curves for this tube arg
given in the Awmperex  file,  Publicarion 1
SOYIALFE.

* Acting T'echnical Editor.
L %A Sweep-Tube Linear Araplifier,” The Kadia
dtnatenr s Handbook, 16th Edition, page 197,

There ave times when adverse hand
conditions can spell doom for the QORP
aperator, Whether the mode is cw or
ssb, a few extra watls can often assure
a “solid” Q8O when the going gets a
bit vough, This amplifier Is designed
for the low-power operator, and it will
erable bim to boost the output power
of bis QRP transmitter to as much as
175 watts. It can be driven by any
solidstate or tube rig whose power
output i from owne to rwenty-five
watts, 1t operates from 3.5 to 21 MHz,
and can be used on 28 MIIz if one is
willing  to  aceept o sacrifice in
efficiency.
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Front view of the one-tube amplitier showing
solid-state QRP ow transmitter as d4n exciter, .
homemade aluminum cabinet houses the amelifrer.
Vent haoles are iocated above the tube, on the top
of the enclosure. and the rear apening of the cuse
permits air to enter through perforated-aluminum
sereening,

The tube has it unusnally thick envelope, and
this feature is intended to prevent the glass trom
vracking or betng sucked in at high temperatares —
a problem with same sweep tubes, Amperey states
that the glass material is a specipl heat-resistant
variety, and one gets the impresston that 1t i
simitar to Pyrex when tapping the envelope with 2
sulid object. Additional heat protectron is affered
by 3 large anode fin, ipside the unvelope, and
between the owin anade structure and the plate
cap. The filament requirements are 6.3 volts ut 2
Amperes,

Using the circuit of Fig. 1. a ¢w power autput of
175 watis was obtamned with 25 watts of driving
power. Similarly, 178 watts peak oatput was
vhtained during wsb fests. The third- and fifth-order
distortion products were down 27 JB helow PFP
level at 120-watts PIP output. At 175 watts PFP
eutput the distortion products were some 25 4R
below PRP level. These figures compare favarably
with those obtained while testing other sweep-tube
amplifiers. At 810 watts PEP output the 1MD &l
somewhat better - — approximately 31 dB below
PEP value. Ffficiency checks of the amplitier
turned up a figute of approximatety b0 percent.

The fank circuit is designed for 4 (7 of 10 at 250
watts peak jnput. No proviston was made tor
10-meter uperation, mainly because of the bigh
atput  capdcitanes  of the 61F6 RS pF,
DNoubtless, ane could tap the 15-meter vail for
1U-meter operation, bt the total C in the circuit
ttaking info account the minmmum capavitance of
the plate tuning capacitor) would be incorrect For
the desired tank L-C'ratio, The amplifier efftcicney
would be somewhat less than for the otber bands,
[t is on the order of 20 percent at 1§ meters with
the present circutt, The 6fk-percent figure applies at
35,7, and 14 MBz.



3521 MHE
1

[ T
et T—
0Te Z5W) }L_ i ‘

P

S, AaF

crs Y

5.5-21 MHz
L&

2 hmH

2 L L] ,;;"
) |o95§'arc: .
- ..
T

-

Np.4T

EXCEPT AS tNnCAIED, DECIMAL VALUEYS Gf
CAPRCITANCE AHE [N MILRUFARADS | pF |3
GTHERS ARE 1N PICOFARADS (pF DR ppF):
RESISTANCES LRE [N OHMS

P ONG . M nnn 000,

SMSLYER MICA

Fig. 1 — Schematic diagram ot the linear amplitier, Fixed-value resistors are composition. Fixed-valug
capacitors are disk ceramic, 600 volts, unless otherwise indicated. Polarized capacitors are eiectrolytic.

€1—339-pF variable (Msllen 19335 or equiv.|.

Co—Three-section broadcast vartable, 365 pF per
section, all sections in parallel (3.W. Miller
2113 or similar, Remove trimmers from
sirde).

CR1 CR2-B0-PRV, | ampere silicon diode (Motar-
vla HEP-154 or equiv.},

CR3-CRg incl.—1000-PRV, 1-ampere,
diode IMotorola HEP-160, or equiv.).

11—Na. 44 panel lamp {Fuse and total cathode--
current current indicator; See text),

12~Na, 42 pilot lamp.

J1 J2—Chassis connectar, S0-739 style.

J3, J4=Nvlon binding post, ene red, one hlack
{Iohnson 111-102 and 111-103 used herel.

L1—=5% rurns No. 12 tinned copper wire, 1-inch
diameter, 1'% inches long.

l7=26 turns No. 12 enam, wire, space-wound 1o
vecupy =ntire ares of Amidon T-200 toroid
core [Armudon Assoc., 12033 Otsego St., N,
Hollywood, Calif. 91607). Tap 13 turns
from C2 end for 7 MHz. Tap 22 turns from
G2 end for 14 MHz,

H1=R4 incl. — See text,

siticon

The Crrcuit

Referring to Fig. 1. 4 toroidal input transf
former, 71, couples the caciter to the cathode of
the tube. [t is not » reoe browd-hand transformer
because the tube presents a shunt capacitance ot
37 pbk across the secondary of 71, This, plos
roughly 10 pb' of stray cireut capavitarce, pre-
vents the transformer tron being broad enough tor
4 low SWR on all of the bands. The design center
for 19 i b MHz. and it provides an impedance
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RFC1—Transmitting-type f choke (Johnson
102-7521.

RFC2-2.5-mH, 100-mA ¢f choks.

RFC3—Bifitar-wound filament choke; 50 turns No,
20 enam. on d-inch iength of (.5-inch
diameter ferrite rod {lndiana General
CF-503 rod, available from Newark Elect-
ranics Corp.). Alternatively, 76 turns No. 20
enam. wire on length of %-inch diametar
woaoden rlowel,

51—Single-pale, B-position, single-sectioh, ceramic
rotary switch (Centralab PS$-101 or eqjuiv,, B
positions unused, see text].

S2—=Spst toggle,

Ti=Toroidal input transformer; Primaty - 17
turns Ne. 26 anam. wire wound to cover
two T-68-2 Armidon cores (see text) Secon-
dary — 3B turns No. 24 eham. wire, wound
aver primary winding.

To2—-Power transformer; 800 volts, center tapped,
200 mA; 6.3 volts at & amperes; and 5 volts
at 3 .amperes (Allied/Knight 54D1414 or
equiv.],

Z1—Parasitic suppressor; 6 turns No. 20 wire in
parallel with 56-ohm, Z-wdtt carbon resistor.

transt’Brmatinn uf upproximately 4:1. The SWR, as
measured at Jq,is less than 2.5 to | ai %40 and 40
meters, [t is 3 to ] at 15 oeters, and & rather high
S fo bat 14 MHz. The actual SWR depends upon
the operating conditions of the tube at o given
power level, and changes with the driving power
applied at f1. Tests were made with an rf choke
from cathade to pround, umd with a G0yl
coupling vapacitar between J1 and the cathode.
The SWR on all of the bands was greater than 3.5
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Looking into the bottom of the amplifier chassis,
the hifilar filament chaka s ut the tar lett, T1, the
input transfarmer, is above the filament choke, and
just to the right. A reramic feedthrough bushing
carvies the high voltage to the GI.F6 plate. Anather
bushing 1s used to route the rf output fram C2 to
da,

to 1. It is for this reason that the toroidal
transtormer was used. 1fa [-to-1 SWR is desired on
the various bands, a pi-section matching network
e be iostalled externaliv and  bandsswifched.
xamples of this technique are given in the
transmitting hapter of The Radio . |mateur’s
Handhook @ However, for all practicul purposes,
the awplificr performs quite well with 7y at the
input, and only slughtly mare driving power
necded at 14 MHz for a given de input power than
is required on the remaining theee bands,

A Mo, 44 piiot lamp, 1. serves & twa-fold
purpose: [t is osed as g Y-ampere fuse to protect
the 6lL.F6, and it provides u visual tuning indicator
for adjusting the uamplifier. Fxternal metering
provisions are available at J3 and S4. .\ (oto-lmA
meter seives as 2 voltmeter across the jacks, und
provides a full-scale reading equivalent to 300 mA.
The meter reads the voltage drop across R 3, which
increises as the plate current of the tube beeames
higher. Resistor R4 enables the meter to read 3
volts, full scale. Lamp f1 indicates total cathode
carrent, while the extermal meter reads anly plaie
current,

A torotdal inductor s oxed for /.2, and it covery
A5 throngh 14 MUz, A separate uir-wound in-

2« A Tuned Input Circuit for Grounded-Grid
Amplifiers,” ()ST, May LY68, page 34,
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ductor, L1, is used tor | 5-meter operation, and is «
part of the tutul inductance for the three lower
hands. An atterapt was made to use o few taens of
the toroid coil tor 21 MHz, but the {2 was too low
for good results,

The power supply is connected tor full-wuve
bridge rectification. This provides a dc operating
voltage of 900 under foad. The power supply
regulation s approximately 10 percent with 33-ub
of capacitance soross the de line, Three 10D-nF
capdcitors urg used in series to provide the voltage
rating needed, Bqualizing resistors are bridged
across the vapacitors to assurs their safety, amd to
leed the supply when it is turned off, Buas is
pravided by vennecting a voltape-doubler circuit
across the 3-volt winding of e 81 and Re forma
voltage Jdivider that sets the bigs to the eLEF6 af -5
volts, ['hix value established a resting plate current
at 15 mA.

Vhis amplifier can be operated with 00 valts oy
the piate, wnd wall dehver up to 75 watts ontput
under that condition. The lower plate voltage may
be preferred i the ainplifier is to he wsed for
novice-band operation. The bius s lowered to ~1
volt for 300 volt operation.

By using tilament choke RFg which 1 bifilar-
woend on g Ferrite rod, less driving power s
needed than of the filament Jeads were by pussed For
if. The choke vun be omitted iF ample driving
power is avaifable.

Construction Details

The wmphfier and power supply are buitt ona 7
X 9 N ZHnch aluminom  chassis. The cabinet
vonsists of fwa  U-shuped chanmels which are
attached to fhe sides of the chassis by means of
No. 6 shect-metal serews. [he cubinet s 7% inches
fugh, and 15 7 inches wide. The punel s recesged %
inch, makmg fhe cabinet depth 9% iches, Twa
vent  hales, each 2 nches in <liameter, are
centered on o line four inches back trom the tront
edge of the cabinet. Pertorated aluminum serves as
TVT shielding, bzt permits the heat (o escape from
the xhinet. The rewr opening of the cabinet 1s
vnclosed with pertforated aluminom us an aid to
TY1 prevention. Self=adhesive rubber feet arve used
an the hottom af the cabinet,

The aluminuay for the cabinet was abraded with
coarse emery cloth to give it a grained appearance.
It wus then immersed ina ive bath feautios nsed
here against phuvsical conteet with the hath] to
obfain the satin finish. A coating of clear spray
lacquer was there added as a protective finish. [he
front panel was spraved with French gray, and
black decals were added for identifving the vosne
trals,

Referring to kig. [, the top B0k filter
capavcitor in the power supply 15 a tubular type
with @ cardboard wase. it is mounted vnder the
hassis on terminal strips (see photoys und 1w sate
with regard to physical contact, The center 100-uk
fifter capavitor is 1 twist-lock type, and is mounted
above the chassis, 1 hus ¢ cardboard outer caver to
prevent phvsical contact with its met case, If this
were nof done the operator could get a severe
shock iFthe capacitor gase was touched while some
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Inside view of the amplifier. The power supply is at
the right of the photo, and the rf section is
assembled near the frant panel. It is suggested that
the 6LF& tube he moaved farther away from the
toroidal inductor when duplicating this amplifier.
in this maodel the tube transfers considerable heat
ta the enil, ain undesirgable condition,

ground. The bottom wipacitor bas only a few volts
between its case and ground, so it need not be
covered. The two top-chassis electrolviies ure
mounted on phenolic insulating buses to isolate
them from the chassis, Make sure that all three
capacitors ure of the same valoe ifF substitutions are
made, If not, the voltage division across them will
be unequal, and onc may be dumaged by excessive
potential.

Tareidal coil /. 2 is wound with No. 12 coumeled
wire. Care should be taken to minimize the stress
an the core when winding L2, Too much tension
can break the cose, but if it dous break it can be
repatred with epoxy cement, and it will perform as
well as befare being braken. The insulution should
be seraped off the wire where the faps ane plced,
und cach spot tinned with solder. This can be done
as the ¢oil is being wound. The toroid is mounied
directly on 81 by its tap leads, which should be
fuirly stiff bus wire, No. 14 or larger. The switch
hiss seversl unused terminals, and these wrve as tic
puints for mounting the toroid. Wires can then be
run from the tic pomnts to the appropriate switch
lugs far proper indexing. A deinch-lang ceramic
piflar serves as a mounting point for the plate
hincking capacitor, wid for one end of £.q.

The input fransformer, 1, uses two  small
Amidon toroid cores, stucked. Before winding the
trunsfortuey place @ narrow strip of masking tape
around the outer perimeter of the cores to hold
them  together. Alternatively. the cores can be
cemented together with eposy plue. Two cores
were used for T1oto assure adequate power-
handling capability.

TABLE 1

Driving Power
fwatts)  f5-14 MIz)

charput Power
2 AlTz)

1.5 22 |4
2 13 15
3 42 37
bas 601 54
15 m 63
My H) X0
22 £30 115
25 175 157
This <hurt shows the f output power

abtained fron: the linear amplifier at various
driving-pawer levels, The tank vircuit was
tuned for asaximum ontput, Part ot the
driving power is represented in the power-
nutput figures given here.
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Using the Amplifier

Table [ shows the wnuunt of power output that
van be expected with several values of driving
power. No more than 25 watts of drive should be
used (F damage to the fube s to be prevented. It
can be seen that even a small exciter of 1.5 watts
output will drive this amplifier, Tests were made
with the QRP A0.40 salid-state rig8 as un exciter.
Powuer output trom the Hnear amplifier was 22
watis, « worthwhile increase indeed.

With drive applied at /1 tune ¢ for 4 dip in
lamp brilliance at f1. Adjust Co2 for the Jesired
athount of loading. Rest efficiency will ocour with
moderate coupling to the Ioad. During cw opera-
tion the wnplifior can be tuned for maximum
power output us indicated on un SWR meter or rf
ammeter. For sshouse, couple the amphfier rather
tightly tu the load for best signal qualitv, Cy
should be adjusted until the dip in plate current is
no greater than 10 or 15 mA. ]

Pacitic Division Birector WBZRJ explains  Oscar
circuits to Fremant High School Bandjammers pres-
ident WABBXH and WBBDSY. The club has been
active with all Osears, helping at Uscar HQ, and op-
erating their own tracking station.
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_ %Gimmicks ama Gadget s

A High-C Substitution Box For The

EXperimenter’s Workbench

eapacitance are often e for eanpling,

filtering and bypassing, 1o deteriine the
proper capreitance valies 1t has beet teeessary
ter =older and unsolder test eapacitors beeamse
of the unavatlability of an inespensive eapaciror
substitition bex haviog the proper range, A
selution to this problem s 4 =itmple homernle
substitution bex, ieh as the aone shown in the
photographs wml i Fig.

Suilding 1he sibstitntion bax iz a good project
for those with o juuk box, sivee purehasing ail-
new eapacitors is oa bif expensive. If vang wee
missing any popular values, o visit to 4 frend,
who has o wellstorked juuk box, is in order, The
eapacttors chogen wern whal the atulhor had on
hand: the nnber and values of the eapacitors
muy be varied ta ~dl individual resuirerments.
Obviously, the voltage rating of the rapacitor
with the lowest masimunm voltage raiing detere
mines the maximim vultage rating of the rom-
plated nnit, The anthor chose values of caparcitors
with rutings of L) volts or more, as {ransistor
clrenits seldom have voltages sbove this vaine,

A Bnd sloping-panel eahined o MC-BEIO) 39 ased
For Bionse the capacitors and switeb, Althaugh the
switeh nsod was o junk-box item, o Cendealab
PA-100[ will dn 1he job, Note, however, thaf the
Contralah switeh has ooly one serdion, wherons
the vriginal nnit has Fwo sections, Althongb the
two-sevtion switeh was reed becaiise iF wius the
oily switeh availsble, the second section does
provide i convenient set of tie poinls for the
negative lemds of the eaparitors. A lenglh of
heavy tinned wire can be usedd as o conunon tie
poaind. for the negative lads wien o sigle-secdinn
switch i nsed, — WK LK

IN trnsitor eireuit experiments high vaines of

[ i -
Sl T
- e e

ek e AR gt T o

! il 19 ,E .J_{h i ' L_d2r
§] : ‘ ‘ e
,_;J.I<+-

Fig, |—Schematic diagram of the capacitor twbstitution

hox. Capacitance valives ore in uF. All copocitors are

elactralytics with valtage ratings of 245 volts or more.

Ji—Red binding post {Johnson 111-102),

J¢=—Black hinding post (Johnson i11-103).

51~~=Phenalic rotary, 1 section, 1 pole, 11 positions
{Centralab PA-1001).

Interiar view of the capacitor subsfituticn box. Although

¢ one-section switch con be used in place of the two-

saction unit shown, the two-section switch offers the wiring

convenience of providing « tie point tor the negative lead
of aach capacitor.

QST for



Clamping Diodes for CW
Break-In

BY E. 8. S8TONE,* WIBZ, ex-WIBMF

operation, many smabears are still using a

manual syslem to change from transmil tn
reveive, While mosi transinitiers are quite easiiy
adapted 10 simple GBI keyimg systems, muny
receivers are a different story.

It is the purpose of this artiele ta oniling a
full break-in approach thai has heen used by
the author with both tube-type snd solid-state
home-hrew receivers for some years, Some points
uf interest are:

17 No relays are required and ihere are nn
interegnnections hetweon the transmitler ami
receiver. All of the reyuired eireuitry is contuied
inside the receiver jtself.

2y Modifications i0 the recetver are of the
“no hole” type and ean be installed and removed
sastly withoui lowering the resale value of the
receiver,

3} Monitoring of keying is Jdone by listening
{o the transmitter sighinl instead of & monatonons
pide tone from some sori of audio oscillaior,
This assires that vou are sending on the same
frequency that you are reeeiving on, and is less
Liring.

Tt mist be poinied oni that with the many
different types of receivers in use, the author
mnst desl in generalities but the prineiples oun-
lined shonld work with neariy any receiver,

Tet's vonsider what happens when vou key
your transmitier with your receiver sei up for
a normal signal of a few mierovnlts, The detector
cireniit snddenly  sees A signal voliage many
times larger than normad, and the BFO voltage
with which il is supposed to besl to produee
an sudio note is no longer in proper proportion,
A= a vesull, the rereiver usnally just goes dead,
or bloeks, Fven with ave, the guin of the reveiver
probably cannol be reduced enough o keep the
audic onfput ab a reasanable level, However
if we ean limit the input to the delector eirenit
st about, une volt peak-to-peak, the detecior
will be shle to handle this amoimt of signal with-
oub bloeking und a normal audio beat note will
be heard,

The accompanying cirenit diagrams will show
how this van be done, Fig. 1A shows fonr silicon
diodes connectmd ia the antenna eoil, These
diodes conduet very little in the forward direction
until the yoltage across them rearhes ahont one-
half voit. Then they eanduet very heawvily and
amoint to a short cirenil for that part of the
signal cyele where the yoltage exceeds a half volt,
" %611 Grant Ave,, 'Twin Falls, LU 83301,

IN spite of the advantages of break-in ow
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Fig. 1—Diodes added %o the receiver to iimit the signal
{evel during fransmission, See text,

On normal signals they ean be considered to be
npen eireuits. This then linits the signal ampli-
tude upplied fo the first, mixer in the receiver to
abond one vait peak-to-pesk,

Fig. 1B shows s similar pair of diodes eon-
vecied to ibe last i-f amplifier siage, These
diodes limit the anwunt of i-{ signal to the
detector sisge to aboul vue volt prak-to-peak.
Pogsibly other points in the i-f amplilier stages
shonld be similarly treated depending ou the
parlicular receiver,

Bereause of all the elipping aud sliaping of the
tf envelope gning through the receiver, the andio
amplifier will pass a Iof of elicks and thumps.
Fig, 1C shows a simple audio limiter that will
clip these off, This also helps to keep the audio
signal from the transmiiter very nearly the
game level as the recefved signal. If a higher

(Clantinned on page 43)
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Relay Switching for Increasing Receiver Sensitivity

and Transmitter OQutput [from the HW-17A

BY EDWARD P. TILTON,* WIHDQ

s siafed tn {he Q8T report on the HW-17A1
A building this Heathkit gives von a ot of
= 2-meler transceiver for the monev., The
fransmitter warks verv sell and 1is power output
ix well above that of most a-m transerivers used in
Zemeter mobile service. Unfortunately the re-
celver leaves quite a bit to be desived, due in part
to gse of diode switching for the send-rereive
funcbions,

esign changes mentioned in the ixst para-
graph of the “ ecent Kquipment™ writeup make
some lmprovement in the HW-17A receiver, but
they still feuve it considerably helow what is
likely to satisfy the diseriminating 2-meter
vnthusiast, These changes were assumed fo he
an available modifieation for previousiy-deliverl
kitx, but it turned out thai they are included only
in HW-1TAs shipped after about the middie of
1960, For ihis resson, and beeayse the changes
effech only a partial cure, il was derided to see
what rould be done with conventional switching
uf the antenna cirenils,

i you want to see how much impravement. you
ean realize, wilthout acfually following through
the procednre to be given iater in detail, stoply
ynsnider the vonxial lead from eapacitor €314, at
the luner input, and substitute « eouxial con-
uector temporarily ab this poini. Connect the
coaxial line from wvour S.meter aotenna fo 1his
ennneetor, and see the Jifferenes, You may have
to repenis the tuner front end a bif, preferably on
a weak sigual. If vour receiver is like onrs, Lhis
shauld  vei sn improvement of af least 6 dB4
in wsignai-to-naise ratio. You imay even hear
sigmals vou missed before, if vour transeeiver is
an FIW-17 or early HW-17A. 1i you like the
resulis, here is how to assipe them permanently.

The Send.Receive Circuitry

[n ihe HW-17A the [ollowing funelions wsre
perfarmed by the microphone switeh, S8

Receiving., Terminal 2 on Sy (white lead)
ix normally vlosed to Ternunal 1, groundivg the
hase of {1 through £#C, disabling this stage,
# 1icrophone preamplifier, Terminal 5 (hlack
lend ) is closed to Terminal 4 (red lewl) grounding
the low side of the catput transformer and com-
pleting the eirerit feeding the phones and speaker
vaoice enil, These funetioms sre  relained  as
demeribed when we nuake vur modifieations, and
the assoviated circuits confitue ax shown in the
HW-17A Aanual.

# VIT Editer, Q8T

L Becent Equipment, 8T, July, 1969, page 44,
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Transmitting, Pressing the microphones witeh
connevts Terminal 2 of Sl to the hot side of
the micraphone. [t niso eopnects Termmal 5
talwavs grounded fuside the roicrophone eage)
to the black microphone lead, Terminal @,
Clomnections to Terpdnals 1, 2, 3 and 4 of SH
remain unchanged. Only Terminal 6 is afferfed
by the procedure outlined below.

What the Modifications Do

Fl. will be seen from the kit wannal that
Terminal 6 of 8K is eonnected o maby com-
ponents, To elarify what is to be Jdone, ook
ihe hottom of the rig with the panel toward the
front. We will work on the terminal strip AP,
which is along the left side of the recetver eireuit
hoard, From now on, terminal nnmbers referred
tn will be those v fhe strip, unless otherwise
stated. ‘Che black lead from the miernphone
pors to Termingal 5, along with several other
jeads. Only the black lend will be moved, The
grounding function formerly handled by the
mierophone switeh, through the black lead, will
he faken care of hy a reluay.

The grounding of the black lead will be used
to close the enil cirenits of the relays, Ay aud
Kq in Fig, |, which shows the eomplete moditied
nireuit. Two relays are shown, bnt a single ronxial
relay with two seis of auxiliary terminals could
he used. We nsed twao relays of unknown vintage,
picked 1p as siepkus and kepi for vears for just
stteh an applicadion. (Surplus scronnging dJoes
pay off, now and then!) The relavs should have
Idvolt low-etnvent eolls, preferably with a
resistance of 150 ahms or monre,

telay Ky s o wmall enaxial job, used to swilch
the antenna lead from the receiver to Lhe trans-
mitter. Duplieates are still available. Hee refer
ence under Fig. [. [t doex this without measurable
power or signal loss, which i more than can be
waid for the diede switrhing system it replaces,
Relay £» performs twe grounding operations.
I'he transmitier cafhode cireutts and the diode
vireuits refained in ihe peceiver are gronnded
when SHs 1s in tho wRANBMIT wid RECEIVE
positions, respeclively,

Modification Procedure

For the kit-orienied worker, here is the siep-
hy-step proeedure, & la Healbkit.

1) Unsolder the eoil end of all parts eonnerted
ta the transmibter oput-ecipling eoil, Ly
These are BECy, f,]g, £, and o, Leave the
ather ends of these parts in place,

QST for
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Fig. 1—Schematic diagram of the revisad HW-17A, with o coaxial relay, K1, replacing the dicde switching formerly
used for antenna change-over, Other send-receive functions are gperformed by relay Ku. Except for these relays and
the antenna jack, }i, all compaonents are identified by their original Heathkit designations.

Ji—Cooxial antenna jack ($O-239) to replace phono
jock furnished with the HW-17A kit

Ki—Coaxial antenna relay with 12-volt low-current coil,
preferably 150 ohms or higher resistance, (Small
surplus type availuble for $1.50 each from
Sidney L, Emmons, K8ZES, Galion, Ohio 44833.}

2) Run an insulated lead from the end of
IF'Cy; thab you have just disconnected to one
arm on relay Ko,

3) Unsolder the end of RFC: that was con-
nected to Hys and K.

43 Unsolder the black lead from Terminal 5 of
strip AP, and conneet it to Terminal 2.

4) Hun an insulated lead from the other arm
of Ky to Terminal 5 of strip AP, -

6) Ground the two viher terminals of relay Ki.

7) Connect the coils of K and Ae iu parallel,
C'onnect oue sile to the 13-volt line. A convenient
spot bs the junetion of diodes Mzeg and Dgy arut
capacitor (s Clonnect the other side of the
roils to Terminal 2 of strip AP,

%) Remove ihe coaxial lead from the antenna
juek, Jq1. Disconnect the other end of this cosx
snd diseard it. You may want to install a con-
ventinnal coaxial fittiug for Jy, in place of the
phono jack supplied with the kit, if you have
not already done so.

4) Run a ecoaxial lead from J| to the arm
terminal of Ky, Leave the 2.2-pF capacitor,
19, connected to Jy.

10) Run a coaxial lead from the recedve side
of K1 10 Cay, at the tuner input. Solder the outer
conduetor to the ground portion of the receiver
cireuit board, adjacent to the tuuer ivput pin,
"The coaxial lead originally connected fo (74 may
be useful for this purpase, 1t should be disecon-
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Kaw-Double-pole single-throw relay with 12-valt coil,
preferably 150 ohms or higher resistance. If
physically small, it can Ert mounted in the space
seen at the lower rig %} corner of Heathkit
photograph, poge 114 of the HW17A Manval,

nected from the fns-Dioe junction, in any case.

11) Run a coaxisd Jead from the upen side of
Lz to the fransmit side of Ka.

All send-receive functions shouid now work
when the microphaone switch is pressed. Recheck
receiver and transmitter tunivg adjusiments in
ihe normal manner. Your receiver should tune
more sharply, with toticeably more gain than
hefore. Adjust ecarefully {8f optimum signal-to-
haigk ratio on weak signals, rather than merely
il audio. Transmitter ottiput may be up
s few watts, though this is not very impartant,
The improved weak-signal performance of the
receiver will be very helpful, bringing the
HW-174 up o Hﬂbmat'h the sensitivity of the
betipr Z-meter a1 transceivers.

ﬁﬁbrnative velay svstems are possible, and
may be advantagegus in that they lighten the
joad on the (2-volt system it the equipment.
Heveral types of relays having 5000-ohm or
higher-resistance coils ean be used, with drop-
ping reststors in weries with ihe high-voltage
line. Resistor values ean be determined by
experimelit, if the coil mating is not known.,

SWITCH f
TO SAFETY!
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Using the Yaesu Musen FT'V 650 Six-
Meter Transverter with the S/Line

BY KATASHI NOSE,* KHEIJ

BE  Yaesu NMusen (fapanese) FTV  8R0
Ttransverﬁer ehables one to get on six meiers

with minimum eosi and effort. This fraug-
verter is designed to be used with fhe Yaesy F
Line, but it ran be used with the Collins 8/Line
without modification, other than a little filament
rewiring. Attractive fentures of this equipment
are 118 low vost and thé physieal gize of the eabi-
net, which matches the N/Line puwersnpply
eabinet.

Circuit of the FTV 650

[teferring to fhe block Jdisgram, Fig 1, a
mixer and deiver combination drives u 6146 to
ubout B0 watls, Ten-meter inpué is supplied from
the 5283 throngh Jyx provided for this purpose.

In the receiving position, 6('B6s i f and
Iixer stages vonvert 30 to 54 MITz to 28 to 3
MITz by meavs of a local oscillator operating on
either 22 or 24 MIHz, selectable throtgh o switch,
Yaesu also makes an FIT eonverter, if you are
interested in transistors.

Adapter Plag

The mit eomes enguipped with plugs and eables
which merely need to be plugged into the aso-
rtated Yaesu units, However, to use it wilh
the 8/Line, one either has to wake up « ceparate
power supply or tap off correet voltages from the
2/ Line power supply. Heveral approaches were
rongidered, ncluding making up an external
power supply. However, ihe simplest and cheap-
wst methad I8 to renstruet an adapter box to
tap off the power fram the 8/ Line supply.

Referving to Fig, 2, & 1 by 2 by 3<inch Minibox
was drilled to accept the FEV 650 cable. An Ll-
pin Amphenol female plug and a male plug were

¥ Dept. of Phwaics and Astronomy, The Mall 2565
University of Hawaii, Honolulu, Hawnii Y5822,
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aitached to the hox 5o that the adapler eouid be
plugged diresctly inte Lhe power supply and he
sipported upright by the female plug, An UAZ
{150-voll) regulator tube and 5000-chm [{--wati
drapping resistor are aldo moinnted on the hox,
This enables all voltages tn be tapped nff the
eable without multilating either cable or equip-
tneni,

Voltage Reguiremenis of the FT'V 650

Beferring to Fig. 3, the male pin mmbers
corresponitd to the respeetive pin nurbers an the
power supbly of the #/line. The female pin
nimbers vorrespoidd to the respective numbers an
the 3282, The conirol cable numbers {rom the
FTV 850 are eolor eoded and earrespond fo the
niarkings supplied with the instruction manual,
Thesw are in Japanese, but with key terminalogy
in English,

The transvericr rerquires the foilowing voltages;:
Pin 2, 6.3 volis at 3.5 A: Pin 4, 150 volts st 30
mA for the recetver, oscillator, aml sereen of the
drzver: Pin 4, 300 volts ai 50 mA for the sereen
of the 6146 and plates of the miger and driver,
The S/Line power supply gives ouly 250 volts,
but no deterioration i@ noted. Pin § requires 600
volts at 150 mA for the plates of ihe 6146s.
Pin 6 requires (00 volts st 20 mA negative bias,
Pin 7 is ale input, which can be connected to
Sy of the 3243 i dexirad. Pin 9 is the enntroj
vivenit and Pins | wod 2 are filament terninals,
Thexe voltages all exist in the N/Line power
supply, with the exception of 150 voits, which is
furnished through s Htgu-ohm 10-watt resistor
and an UAZ (E50-voll) regulator fube from the
275-volt line,

Trangfer Function

'The Collins scheme 1o disable the tinal stage
in the exeiter is to ent off the screen supply

AMP

Fig. 1—Block diagram of the FTV 450 Transverters
Though designed for use with the Yaesu enuipment, it can

be used readily with other transceivers copable of 10-
meter operation.

QST for
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Fig, 2-~Plug-on adapter for using the FIV 450 with the
Collins $/Line. No changes in the equipment are nesded.

by removing tha internally-wired Jumper be-
tween Jy and Jp. The Yaeewu method 15 to
switeh off the heater of the final tube, The jatier
scheme was adopted because of suveral advan-
tuges,

8/Line Modifications

The final tubes (Ve snd V) and driver (175)
and ¥z (VFO, 8AUB) are all wired from one
atring in the 3283, Only Vg and Vy (614821 must
be switched. Cut off the flament lead (Pin 5) to
V7 (6CLB) and sapply with 6.3 volts from
ancther source, 17z, which it nearby. Also e
off the Alament lead to Typ (VEO) at the termi-
nal anchor, and supply with 8.3 from the same
source. This means that the 3283 will not work
with I2-volt ar 28-vnlt power supplies, neither
of which you are likely to use.

The tramsverter requires a d-volb rms signal,
which is easily supplied through J15 on the rear
apron of the 3283 iabeled “‘converter ontput,”
which is intended for use with the Colling 6281,

Coupling eapacitor (g4 shonld be paraileled
with a 3-pl eapacitor 1o provide greater drive.
Remaval of g (47 vhmy} does not seem to
make any difference in the drive. A larger value
of rapacitance shoald not be used, siuce it will
detune the grid eireuit.

Transverfer Modification and se

Biag requirement. iz 100 voitz, supplied through
nebwork Rgp and VR, With the 60 volts or so
supplied by tapping the power supply, the resting
current is sbout H0 mA. For longer tube life; the
resting current should he reduced to 30 or 25 mA.
To wffect this, the role of VR and Ry should
b reversed so that higher bias voltage is supplied,
However, this ix not an absolute necessicy.

The 50-MHz anteuna eun be connected to the
converter and left on. The only manual switehing
required is to hook the 7553 receiver either to the
nutpub of the transverter vr directly to the vhi
autenna. Even this operadion can be eliminated
i a 12-volt de relay is paralleled with the FTV
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Fig. 3—Connections for the adaptor shown in Fig, 2.

Ji and J are the female and male plugs mountad on the

bot. Pl is on the end of the cable that runs to the
transverter,

650 antenna relay, so that it is energized when
the filaments are lighted.

The 0A2 regulator tube can be left in the line
at all times, except when shutting down six-
meter operation for long periods, sinee the drain
is well within the capabilities of the power supply.

This transverter has enabled the writer tn
pariicipare in the A0-MHz 13X of the eurrent
suispot peak, with minimum cost and maximum
satisfartion, since all the excellent featurey of
the 8/1ine are retained.

Tha actual eonversion s wmuech simpler than
this word deseription, The performance is a far
ery from the homemade enils the writer used with
a National FB7 o get down to the five-meter
band in the prewar sunspol-vycle peak! [QEF—|

Back Copies and Photographs

Back copies of Q8T referred to in Q87T
bsues are svailsble when in print from
vur Cireulation Deparbment. Plouse send
money nrder or check ~— 7fc for eaech copy
-« with your order; we cannot bill small
urders nor can we ship c.o.d.

Full size (8 by (0} glossy prints of
equzpment desertbed in Q8T hy staff
membars (omly) can be furnished af $1.50
each, Please indicate ihe QST issue, page
number, and other necessary identitication
when ordering, aml ineciude full remit
tance with your order — we do not bill
not ship c.o.d.

Sorry, but no reprints of individual ST
articles are available, vor are templates
available unless specifically mentioned in
the article,
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Tuning Indicators

for the

Linear Amplifier

BY DOUGLAS A. BLAKESLEE,* WIELK

vnixg and Joading & [inear amplifier hy

“dip and load,” wutching the plate vurrent,

is uften an unsatisfactary proeedure. Maxi-
mum ouiput may not cerur at the plate-current
dip, or the loading may often be heavy enough so
that the dip in plate eurrent will be tao browd-
tuning to pertnit determining ihe minimum-
current point. Also, many linear amplifiers will
. stand eondinnaus kev-down operation while
their operators seurch fur the best tuning and
loading potnis.

While faying ont 2 new 3-1000Z amplitier for
the 1970 Handbook, the author decided to inelude
u tuning indicator that wyuld allow eptimum
operating eonditions to be ypached quickly — a
nice featnre io have during multibaxd eoniest
operation.

It is possible to eheck amplifier tuning condi-
tions in several waya. Automatieally-tubed eom-
mereial linear amplifiers often use an f phase-
detector cirenit which indicates the me T juning
point and provides an error sighal, w ff»rh when
amplified, drives the uutoiune cireuits! Since
uff-resnnpnee tuning of the plate circnit altera
the phase of the rf plate ourrent, a phase-
metering eireuit similar {0 the ane showw i
Fig, 1A ean be used to aid in adjusting the out-
pui network. In this circuit a foroid coil is uged
as a transformer, with one of the grid tank
leads passimg shrough the rore in & manner

* Asgistant T'echnical Fditor, QST

f Pappentina. Bruena and #choenike, Sivude Nideband
Fringiples end Cirvndts, pp. 1H5-167 (AMeGraw-Hill Book
Company, New York?.

EXCEPT AS INDICATED, DECIMAL.
VALUES OF CAPACITANCE ARE
IN MICROFARADS { 4F ) | QTHERS

ARE IN PICGFARADS | pF OR ppPfly
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similar to {hat used in the construction of »f
power meters.? The amplitnde of the voltages
produved across the two low-value resistors,
fin and Ky, s exsentially independent of frequency.
"The upper frequency limit of the pick-up roil
is determined by the core material.) These
voltages are plug and minus 90 degrees out of
phase with the driving grid volitage, A small
sample of the of plate voltage is laken off through
# capacitive divider, (4 and (%, and applied to
the junction of #9 and By in the detector eircuit.
The ratio of division provided by €7 and €% is
chosen to give approximately the same voltage
ax ohtained from the grid tank. When the plate
eirenit is at resouance and providing a redistive
load to the amplitier tube, the outputs of the
two detectors will be equal, resulting in a zero
reading on the meter, Culng off resnnance in
gither direction will produce uubalanced outputs,
deflecting the meter one way or the other, de-
pending e which side of resonance the tank cir-
cuit iy tuned to.

To tune up, it is only necessary o adjust the
tank civeuit for a veve ou the meter. This may
he done ab less than full input; reducing the
drive to the amplifier simply reduces the meter
sensitivity — the zrro point remeins the same.

Another way of providing sepsitive indication
of tuning adjustmenis is to use the *‘tuning-
loading” or “input-cutput” detector circuit
shown in Kig, 2. This method iz simpler me-
chanically than the phase-metering cireuit, bub

¢ lellaw, " In-Line R Watimeters,” @81, Decomber,
14tiy,

Fig. 1-{A) Phase-metering
dirooit for o linear amplifier.
Ry is o linear composition can-
trol, T, a toroidal trans-
former, is SO turns of No. 30
enamel wire on a core that
is good af least to 30 MHz,
with a single lead passed
through the core to form the
primary. Rz, Rx, Cr, and Cz
are noted for text retference.
{8} The icading indicafor,
Ry is a linear composition
control.
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EXCEPT A5 INDICATED, GECIMAL VALUES QF
CAPACITANCE ARE N MICROFARADS ¢ uF | }
OTHERS ARE IN PICOFARADS | pf OR puF),
RESISTANCES ARE IN OKMS; hz 1000,

it lacks the advantage of tune-up uf reduced
inpud, This cireuit was chosen for the Handbaok
tinear,

This type of indicator samples and rectifies
the rf voltages preseut in the eathade und plate
cireuits. These voltages are fed io 2 zero-center
meter. When the optimum operating eondition
of the fithe bas been established, the meter cir-
euit iy adjusted by means of i€y for a zero rending,
Any other setting of the amplitier's taning and
londing eoniraly will move the weler off zero.

The wonly problem in building = praetieal
tuniug-loading indieator is capacitor €7 which
is u very low value that must be stable under vf
envrent. 14 mnst also have high-voltage insula-
tion, us ib i vounected directly fo the amplitier's
plate cireuit, We modified a commercial glass
trimmer by removing the piston assembly and
soldering wire feads (o elther end, The modified
anit messured (125 pF and s paled at 3000 volts.
Other possible spproaches wonld be to iwme a
shorti piece of cnax or two ~mall plates with
ceramie or air insulation to form this capacitor.
The other half of the plate eapacitive divider
is & MNpF feedthrough which works out well
mechanieally, as the lead must be hrought
through the chassis.

Adjusting the wdicator is a simple procedure,
but it can be dangerons if proper safety precan-
tinns dre noi. taken. You have to make measure-
aignts and adjustments on the amplifier while it
is runndng full tilt! The amplifier should be tined
up to ity normal PHEP operating level into u
Hl-ohm dummy load. A de volimeter should be
colthecled to F'Py and the voltage at thiy point
noted. It will typically be about 1.5 volts. The
meter shonld be changed to TPy and Cy adjusted
for 1.5 volts. Note vhai the polarity will be the
opposite of that fouml on 7P The amplifier
~hould be rechecked to insure that it ts operating
in the mwosi-livear manner, or at least ab maximion
outpuf. Then conirol fy i adjusted for a zero
meter reading at this oplimum operating condi-
tion. The ruetering ecircuit i3 a help to returm
o this optimum poini quickly,

There id a variation of the buning-loading
indisator that will give vuly an indication of the
loading. It will work ai reduced drive lovels,
This loading indicator is shown in Fig, LB, For

QUTPUT

Fig. 2.—The tuning-loading indica-
for, C1, © modified JFD VO-4G
glass trimmer, is discussed in the
teat, Cz is a ceramic trimmer and
Ri, a linear composition control.

sty linear amplifier, the ratin of rf voltages vn
the arid and plate i3 constant. By sampling
both voltages and feelding them fo a meter which
can he set to zero at the proper ratio of input to
ontpnt viultage, the best loading coudition is
indicated by a zeru rewling on the meter, ro-
gardless of the drive level.

Ohvionsly, both the tuning-icading and load-
ing indicators are ouly as good as che initial
zero adjustments, so these should be made cure-
tully using n goid dummy load, a monitor seape,
anil a spectrum analyzer, if available. Any one
of the three cirenits is 2 good tune-up aid and
insnres hat your amplifier is doing the hest jub
thai it is cupable of, -

Clamping Dicdes for CW Break-In

(Unntinaed from puge 37)

aydio-signal level it desired, series-connected
divden vr Zener diodes mnay be used. This will
permit phove receprion without distnrtion.

Nearly any of the small high-speed swilching
diodes shonld work. They do wdd shunting
eapacity to the inned circuits however, and
these should be repeaked. The sithor has used
ING64, and IN4RT7 diodes with guod results on
frenuencies as high as 210 MHz, and no partienlar
problems were encouutered, Perhaps some of the
more expensive low boise, low capaciiance diodes
would be a belter choice for the divdes used in
the front end, such as INY14s.

A word of eantion should be added concerning
ernss modulation as aoresult of adding the divdes
ko the receiver, Strong broadeast stations and
strong local signals mauy be a problem. The Thing
to keep in mind is that the diodes should de
nothing tn the receiver with ordinary receiving
vonditions, Clipping should oecur only during the
tisue the transmitter is keyed. It may be necessary
to put mare diodes in series, ur nse Zener diodes
tn inereuse the clipping level, A good higb-pass
filler shonld help with the browdeast station
interference,

The author’s present receiver is an all-solid-
slate home-brew job with an sudio-derived uve
aystem, A fube-fype T-R switch is used in the
antenna cireult similar to the one deseribed in
the ARKL Handhook, The transmitter runs 400
watts input, With the treatment deseribed, full
break-in aperation s possible with any signal
that is a reasonable smount sbove the noise

level. 5]
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For the Experimente

DESIGN OF PRINTED-CIRCUIT COILS

i fubricaiion of printed-cireuit components

resuits i esseniially fixed deviee characier-
isties. Considerable variation in the inductaoce
value of colls oveurs s n result of spacing,
plating thickness, and the physieal relstionship
uf the component placement aid the localion
of the cireuit ground plane. ‘The tixed printed
el must be trimmed in urder to obtain the
desired induetance value,

One woluflon to this problem is shown in
Fiz. 1, A spiral-ike coil i printed with several
eutra turns which Incrense she reslizable coil
inductance; shtorting eaonnections are alse in-
cluded to rediice the tnductance, The shorting
conmertions not only short the extra turns, but
also short ont several turng of the sain body.
Coll tuning is avceomplished with relative ewse
by removing the shorts wnitil the desired indue-
tunce is ablained.

Approzimate printed-coil lenpths wnd fabri-
ention characteristies are oblaibed by calenlation
from eireuit madeis or experimentally-determined
design curves. After the upproximaie coil dimen-
siong are ablained, the peinted-cuil lavout s
constructed with the several extra turns and
shorting hars. Shorting ronnections sre then
remaved from the coil unfil the exact value of
indurtance is abtained. This procedure valibrates
the layout and subsequeni photoetching process.

tnce the exact coil geometry Iy abtained, the
dexdigner has several options, If there ure o limited
aumber of uctive devices in the circuit, the
existing printed-cireuit urt work may be moditied
hy removing the szppropriaie shorbing connee-
tions. On the other haud, if the circuit containg
a large number of netive deviees, individual
eoils sy be trimmed to aceannt for ditferences
i active device characteristics. The former ap-
proach was uwsed in & phased-array receiver.
Nineteen voils of values from 0.05 o 0.1 pH

SHERTIA Mnm::m"
o For un v
[TRLTS (ums)

Lk TRHNAL T -

1

e KXTRA TORHS

Cun TEAMIKAL

Fig, 1—An example of o printed-circuit coil. A precise
valve of inductance can be obtained by remaving an
oppropriate number of sharts,
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were Used in o vatiety of cireuits such aa delay
lines, hybrids and amplifiers. For the larger
cails a tolerance of plis-nr-minng £ percent was
nbtained, aud & tolerance of pina-nr-minus {
prrvent was obtained for the sinaller coils, The
cush per eoll was very eompetitive with com-
meteinlly available Axed vr tuned devices, In
wddition, the other advantages of the wvrinted
wiring  spprosch  were obtained at  arginal
vinst, - NASA Teck Brief 6o-10665

WIRING COAXIAL PLUGS

1\” ANy hams nod it diffieult fo wake neat
eanneetions when soldering voax braid to
the mer shell of 4 consdal litting, One solution
to thiz problem 18 showu in Fig, 2, The soldering
tip i revaoved from a seldering gun which, us
shown in the Jrewing, is held tieghtly agaisg
the shell of the voaxial titting, which, in essence,
replaces the soldering tip, The fitiing becomes
uniformly bot sl nelts the soider rapidly,

Fig. 2By using a saidering qun as shown, ¢ neat und uni-
form connection can be made befweaen coax braid and the
inner sheli of a coaxial fitting.

Paste wolder, whirh is oblainsble from moss
hardware stores, works quite well and is onne
eorrosive. Prior to suldering the roax braid to
the counecior shell, solder the center conductor
of the cuax 1o the tip of the plug and place the
plug tip in 4 bench vise su that the fitting will
not move while it iy being worked on.

Remnving old coaxial eable from fittings via
this healing method iy simple und expedient.

‘This same provedure works exceptionally well
when soldering copper witbing nttings such ss
hutt Joints and elbows. With this meihod,
Joints can be soldered in place without the ﬁre
hazarl of a toreh ar the inconvenietce of han-
dling wr purchasing & hewvy-duty soldering
iran, A= with coax removal, mpper juints can
he unsoldered easily and quickly, — Charles A.
Hudson, WasSCD

Q8T for



Fig. 3—An ussembled adaptoer for coax to o single wire
Is shown on the right. The three parts on the left are ysed
to build the adapter,

SIMPLE ADAPTOR FOR COAX TO
SINGLE WIRE

T i sometimes convenient and necessary fo
A adapt s coaxial conneector to one that will
secommodate a4 single wire, this preventing
makeshift connections from coming apart or
shorting out while the equipment is heing tzed
As shown in Fig. 3, an inexpensive adaptor can
he built by installing an K. F. Johuson type
$11-1 binding post. (30 ceuis) in o PI-250
voaxial connector, ‘The shoulder of the Johnson
binding post should be fited or ground down
s0 that it fits sougly inte the threaded seetion
uf the main body of the PL-259, The fit should be
tight enough to permit the binding post to be
serewed into the coaxial fitting al least two or
three turng, This will anchor the two components
tightly together. If additional securiiy is de
sired, a few drops of spoxy cement ean be
placed on the shoulder of the binding post before
it is serewed into Lthe P1A239. A single pioce of
insulaied hookup wire i used to connect the
tip of the binding post to the cenier pin vf the
coaxial plug,

The Johnson 1711-1 fisting will handle %000
volts dre, and can carry up to 15 amperos of
curent, — W ICER

OPERATING 12-VOLT EQUIPMENT
FROM THE CAR BATTERY

qmum manitretured amateur radio eguipment
w2 is destgned for aperation at 12 volts de,
meprinnan, At operating voltages higher than 12
volts, damage van oceur fo some of the come-
ponents, especially the transistors and 1Cs, und
cirenit. performance ean be degraded signifi-
cantly,

Hinece most fully-charged automobile batteries
provide snmething in excess of 12 yolts — usually
13 volts or more — some means should he em-
ployed to lower the potenual to 12 volts, thus
protecting {he equipment from possible damage.
A case in point is the popular Motorala P33BARM
fm transceiver, whose driver inbes will exhibit
very short life if their filaments are opersted at
mare than 12 volis for a period of time.

Recend tests with s commercially-built solid-
gtate cw transceiver showed that severe chirp
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resulted when the umwt was operated (VFO
uctivated) at any voltage higher than 12 volis,
The eirenit of Fig. 4 shows a simple way to jower
the vperating voltage by taking advantage of the
forward voltage drops of one or more silicon
diodes. Isually the voliage drop is between 1.4
te (L7 volt per diode, The more diodes tsed, the
grealer the voliage drop acrosy the series string,
The dinde current rating is chosen acearding to
the iotal ewrent drain of the equipment: the
divdes should be rated at twice the current taken
by Lhe equipment, or greater, to provide s margin
of rafety for the diodes. Diodes with a 50-PRY
eating are fine for Lhis application,

The dindes offer an added benefit — protection
against cireuil damage should the supply leads
mistakenly become reversed! — Wi AR

SERIES-CONNECTED
BIODES
iy ot
Z-yoLr 13.5-voLT

-
EQUIPMENT 1 r,mumg

Fig. 4 —Equipment that is designed to be operated at o
meximum of 12 volts de can be sofely operated from
u fully-charged car battery {13 valts or more), if a
suitable number of diodes is connected as shown. See the
text for diode specifications,

TOWER PROBLEM

I‘\{l commercial  crank-up lower has rar,gler
AL erude guides, Surprisingly, ib goes up essily,
Getting the fower down is the prohlem. The
tower sections usually stick several times while
the tower is being lowered, snd someane suatly
wels burt before we get the tower down.

The manufaciurer suggested that the muides
he lubricated. We tried this measure, but it was
of no help. The last time we sueeeeded in lowertng
the tower and {he uwsuul injury occurred, the
solution came {0 mind,

The foree of gravity is depended on to lower
the upper tower section. Hvidently, sometimes
the frietion between tower secfions s greater
than the force of gravity, To supplement the
foree of gravity on the upper seetion, which is
normally out of resch from the ground, I tied a
light line to the top of ihe upper seetion while the
tower was down, When ihe tower was raised,
[ let the rope hang dowu ulongside the structure.
Now, when we attempt to lower the tower and
it sficks, a fight tug on the line by an assistaut
helps to get, the tower down with the greatest
ol esse. — Samuel Ansel, WR2MO!

A SOURCE OF TOROID CORES

omanL foreid rores are useful in all sorts of
b solid-stale projects, bub they dare not easy
o get i shorl, nutice, as lucal radio siores don't
stock them, If you have any of the ARC-5
Command  transmitters arvund, you have u
resuly supply. The cylindrical slug in the tank
eoil can be cul with a fine-tooth saw to produce
several torolds, — A, de Smet, ON4CC



Further investigation of inverted-V radiation patierns, extending the cuthor’s
earlier work reported in Q8T some five years ago. An improved mathematical

npproach leads to results that are confirmed by meosurements on o profegsional
anfenna range.

Radiation Patterns of V Dipoles
Over Perfect Ground

BY DALE W, COVINGTON*, K4GBX

form of half-wave dipole fo contemplate the
& Lest antenna orientation for cerlain favored
broadside directions. (O eourse the mental picture
here s the familiar figure-% pattern of the isolsterd
dipole, A mild surprise atises when the sidenna
performs well off 1he ends where the nulls should
be. Actually mosi dipoles in the lower part of
the bf region wre located within small fractions
of a wavelength from a conducting ground plane.
Cnnsequently sotne modification of the isolated
antenna pattern is inevitable, The following note
deseribes the radiation patterns for various
Vwhaped dipoles erecled over a  perfectly
conducting ground,

The vertical-plane paitarns for horizontal
dipoles at varions heights sbove ground have
been well documented.! Frequently the uvailable

“[T i very tempiing when stringing up saome

*241 Vanee Crele W ., Maviette, Ga, 30060,
VAR R L. dntenne Book,

—

¥

_
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spare Al supports will dictate a physieal dipole
which resembles a V in either the iuverted or
grect form The latter case might rorrespond to a
sagging antenna. Previous analysis of the vertical
plune patterns of the inverted ¥ over ground?
borrowed the muthematical proecedure nsed to
rompute the horizontal dipole palterns. Speeifi-
rally, the isojated anfenna pattern was multiplied
bsy o betght facior for point sources located at the
apex of the V aud its image. The ssame procedure
was Jsed fo obtain the vertical-plane patierns
of horizontal Vi® Bolh of these approaches must
be vongidered to be rongh approximations, sinvce
there is no wssurahce thai the phase center
retnains af the renter insulator® as the antenma
legs are bent mta the V shape. Au alternate
mathematical model conveniently resolves this
theoretical dilemma.
a éI(‘-nthgT:mnW!‘, Moy 1965,

T Wells, . Ired, Fleer, Engrg,, 81 V171, 182 (1844],

4 Kraus, Antennay, MeQraw Hill, New York, 67 (18500,

]

1

N

Fig. 1—Perspective of the mathematical model used for far field calculations. A series of current elements represents
the general ¥V antenna and ifs image replocing perfectly conducting ground. The field pattern corresponds to a 907
inverted V with the apex 12 wavelength above ground.
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Fig. 2---Vertical-plane E-field pattems broadside to and off the end of ¥ antennas as a function of center height above

ground, The axes labels define the corresponding plenes, Patterns are calculated for the satte peok current in all cases;

they are useful for comparison of pattern shapes but do not purport to show relative gains of the three patterns, The
foHowing line code is followed in each figure:

Solid: 90° V (inverted V]

Mathematical Approach

Certain mathemmatical simplitications of 1he
unlimited number of possible antenna configura-
tions are in order, They include a purfect ground
plane thai ean be removed by using an image
anfebns, sinogoidal carrents Howing on a thin
Li-wave anfenna and its image, and no feed-line
efferts, Also, unly the far-field patterns of anten-
nas symmetrically arranged in a plane normal
to the earth are considered. Finally, i4 is assumed
that the field from a continuous wire antenna
can be deseribed ay the cumulative field radiated

April 1970

Dotted: 180° V {harizontal dipols)

Dot-dash; 270° (erect ¥}

by a finely-divided series of correctly-weighted
varrent elements.®

Fig. 1 shows the mverted-V form of the model
incorporating the above assumptions. The angle
delta defines the separation angle between the
avtenna legs. A delta smaller than 180 degrees
denotes an nverted-V form of anfenna. Com-
puter ealenlations covsisted of summing ihe
I fields from 36 purrent elements representing
the antenna and s image. The program sllowed

* Ramo snd Whinnery, Fields and Wares tn Wodern Radio,
Ind ed,, Johr Wiley and Sons, New York, 505 {1464,
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Fig, 3— Azimuthal E-field patterns for angles of elevation of 9, 15, 30, and 50 degrees where H is 0.25 and 0.5 wava-
length above ground, Antenna legs are denoted by arrows. Patterns should be wsed to compare pattern shapesynot
relative gains; see Fig, 2, The same line code for Fig. 2 applies above.

delta. and H, the center insulator height above
ground, to vary in value. At esch H and delta
the far-field patterns were found for ihe two
vertical planes YZ and XY —- the broadside and

48

ofi-engd  planes  respectively. In  additiops
azimnthal plots were caleulated for angles uf
elevation measured upward from the XZ plane
of 9, 15, 30, and 50 degrees,

QST for



BROADSIDE , Hx %A

OFF END , H=.BA

Fig. 4—Vertical-plane experimentcl data for herizontal and ?0° V antennas with center height %2 wavelength above
ground. Circles denote the hgrizom::l results while the V results are given by riangles, Measurements were normalized
fo the theoretical patterns for shape comparison only. The thearetical curves for both cases are taken directly from Fig. 2.

Vertical Plane Patlterns

Fig. 2 summarizes the computed E-field
radiation results in the vertical planes broadside
and off the ends of .V anternas lorated 0.25,
0.375, and (L6 wavelength from ground. Just
patterns for deltas of 90, (%0, and 270 degrees
are portrayed for simplicity. A useful estimate of
patterns for dettas of 120° and 240° can be formed
by vonnecting field points that lie halfway he-
tween the patterns for 90% and 180° and 180% and
270°, On this hasis it may be concluded that a
slight droop or sag for an almoest-horizontal
dipole will have negligible effect an the wriginal
harizontal dipole patterns, Major pattern
changes oceur for decidedly V-shaped antennas,

It is evideni from the broadside pabterns of
Fig, 2 that adjusting delta ix rather like & change
in the height of the antenna, althonugh there is no
large steering of the vertical-plane beam as
delta varies for 's.wave dipoles. Wheo delin is
smaller than 180 degrees, the inverted V resem-
bles a. horizontal antenna at x lower height, The
reverse s true for an erect V.

To o limited extent the same remarks are valid
off the ends of the V. However, there are some
novel low-angle effects, For example, at o height,
of 14 wavelength, the 90° V is not equalled by the
horizoutal dipole nutil the elevation angle rezches
spproximately 32°. The [ow-angle tull that
develops for the 270° V suggests a poor DX
performance in this plane.

Another surprise of the X1 plane wus that the
pattern for a given delta always originated at
the same paint on the X axis regardiess of the
untenna height, This is # mathematical result
of the far-field assumption. For a fixed delta
there is uo change in the phase distance between
a far-field observation point un the X axis and
the various radiator points moving in perpendicu-
lar H displacements in the ¥ direction, On the
other hand, the phase difference belween a
radiator point and an ohservation point on the
Y oaxis i directly iufiuenced by different ¥
magnitudes, '

Azimuthal Palterns
The X'} gud Y7 plane pattarns shown in Fig. 2
are but slices from the total three-dimensional
radiation pattern. A belter appreciatinon of the
transilion from one plane {o angther is contained
in, azimuthal patierns plc,»t‘lt.ed for eunstaut

Ap;ﬂ 1970

angles of elevation. Sueh patterns for a horizontal
dipole and a 90-degree V' oal heighis of 0,25
.5 wavelength ure presented in Fig. 3. While
both antennas exhibit ompidirectional charaeter-
isties at the higher elevation angles, the V tends
fu preserve this characteristic for low radiation
angles. Fven at the lower height the & tield off
the end ix only sbout one % unit stronger than the
tield broadside. The horizontul dipele shows more
directivity at low angles. Fields broadside are
rougaly 23 & units stronger than off the end. In
hath cases a1 inerease in height causes & decrease
in high-angle radiation,

Additional Patfern Obgervaiions

Home observations at this point are necessary
fov completeness, The patterns show the angular
oultiplying factor of the radiated # field. 14 is
possible fo compare the total fields radiated
from two antennus having the same input power
but ditferent delta and (£ vafues, The approsch
is to multiply the respective ungular factors hy
the itregrse squars roat of the rudintion resistance,
which also has a delta and ¥ dependence.?

Actnal ground s wot perfect, aud thus the
patierns of an antenna over resl earth will show
little radiation ai the extreme low angles of
elevation,” This effect is especially severe for
vertieal polarization in the higher part of the
W bands, Uver poor ground at 20 mefers, ihere-
fore, part of that nice 13X guin in the X'} plane
of 2 -degree V will actually be illusory. Gener-
ally  spesking, however, the patterns xhouid
give a ressonable picture of the radiation from a
real antenna,

Finally, a womparison of the averall perfor-
manve of 'V odipoles should vecognize that the
field strength of signals propagating via iono-
spheric paths is affecied by both the vertical
radiation angle and the polarization, First con-
sider the radiation angle. As the frequency goes
up the elevation angle usetul for communication
goes  down, Furthermore, experimenial  data
stiggest that on the average the best DX resuity
will be obtained with the antenny that has the
liwest radiation angle. A exception arises for
certain seasons of minimum sporadie £, Daytime
DX propagation by the Fp layer could then be
desceribed by a large nwmber of £ hops, and low
radiation angle anfennas would beconie inferior

8 Covinpton, 87, October [UBS,
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1o antennas exciting higher-angle modes.”

Antenua polarization is the sevond imporiant
fuetor, Caleulations for single-hap waves show
that only on short range pusths in regions where
the Harth's maguetic field lines ave newrly vertical
does the selection of the best receiver-transmitter
antenna polarization hecome arbitrary. There
will generally be an optimum polarization choice
for any given path range, latitude region, time
of operation, sd direction of propagation.®

Measured Patterns

Some confirmation of the genersl features of
the mathematical model was desired, Unfor
tunately, with the exception of the early qualita-
tive analvses, litble experimental work appears
to have heen published ou the radiation patierns
of ¥s uver ground. Therefore » model antenna
was designed for use vn a microwave antenna
test range similar to one deseribed by Walling-
ford,¥ X-bend horizontal and 907 ¥ dipoles were
eonstructed, and the center of each antenna was
pusitioned '; wavelength sbove ground, The
brass image planes had diameters of 135 wave-
lengths, The receiving apteuna was a horn
located 15 wavelengths from the coordinate
arigin of the model transmitting antenoa,

The esperimentally-messured £ field as the
horn traversed the broadside and off-end vertical
planes is plotted w Fig. 4. The theoratical curves
iu the tigure are takeu directly from kg 2
1t van be seen that the horizontal dipole data
puints agree fairky closely with the predicted
patterns, Part of the muode sfructure super-
imposed on the main beam of all the menssired
patterns is believed fo result fronu the large but
finite hrass image planes!” Finite planes also
fead to anomalons results along the X und 17
axes. The broadside B0° V data o show an
inerense in high-aogle radiation. For both wn-
tennas radiation in the X ¥ plane was somewhat
stronger than expeeted. Cousiderable structure
is present off the etd of the 9U° ¥ bui the experi-
mental points conform o the shape of the
theuretical curve. Lt is interesting o note that
the V mods! indeed exhibited heiter low-angle
radiation off the ends than observed for the
horizontal dipole,

Conclusions

The variations in the vertical plane and
spimuthal & Held patieris for a general elass of
Y antennas have been exumined ws » funciion of ¥
angle and center height sbove perfect ground.
The conventional horizental lsewave resonant
dipole is a special member of this V vlassifieation,
iienetally speaking, as the antenna elements
approach ground raore radistion oeenrs st higher
elovation augles. However, i sulne vuses impaor-
tant low-angle effects are observed off the ends of
a V form, Urientation of the general V antenivs is

7 Utlaut, Journal of Researeh of N B8 65, 18T L1

S 3eaddley, Proe, JTEE, 115, 777 (1968),

4 Wallinglord, f2EE Trans, an Bineation, H-A, &7 (1465,
Mdrarer, J, A ppl, Pha, A3 BRE C1902),

I Kiighman, (35T, Qetober 19649, p, 57,

contacts if polarization effects wre neglected, On
bands whers most of ihe contacts will be made
by low-angle radiation, then best performance of
the horizootat dipole and erect V should be
abtained broadside to the antenna. The inverted
¥ is more vmnidirestional at all nseful elevation
angles, nod thus it performs well as u contest
anttenny, especially on  the lower frequency
baids. !

The author appreciates the eonperation of
Fd Joy and Scientitie Atlanta in providing the
opportunity to make ihe miecrnwave mensure-
ments oo their antenna test range. HEF

‘a-Siraysis

I would like to get in touch with . . .

. u call letter license plate eollecinr who would
like Wyomiug plates. WTEL.

.. hams or wonld-be hams needing help solving
their technieal problems, WBYADE.

. idaetors, nurses or missionaries i remote
areas who would like to have medical consultations
by radio, WHININ,

. Fastern UH. amateurs interested in joining
an established Novime training net on 80 meters,
WARISU/E, 200 Washington #t., Aliddleiown,
Connecticiut US4AT,

. anvone interested in a 450-MHea fm repeater
in the Chioago area. W AURXP.

... pmatenrs having information on the avail
ahility of Taylor T-40 tubes. W6BIL.

.. . someone interested in donating & Connecticut
egll letter license plate For eventual presentation
tn the Fort Hartsuf museum. hwZI0.

.. . hams of blaltese aucestry. Y E3GNDL

. uther amateurs who will be in Lsrael this
sommer. WARFDG.

Recently W2VYX was in contact with teachers af the Park-
view Schoal, Westville, M. ), who were presenting a unit
an communications te 5th and Ath grodes. As shown
obove, Charlie helped owut by inviting the stndents in
groups fo vist his amateur statian for & demonstration of
ham radio. It worked out so well that now about 124
students have seen W2VX in operation. Charlie suggests
that cther retired hams might enjoy demonsirating ama-
tevr radie for schools in their areas, too. ( W2OGZ phate.)

QST for



ORD DK-1 Digital Keyer

VVERY once in a while & new piece of amateur

“dequipment is introduced that seems fo be an
excelfent balance between operating features,
electrical design, mechanical construction, and
cost. The ORD DK-1 electronic kever is such an
item, Manufactured by ORD, Inc. of Fort Worth,
Texas, the all solid-state keyer will send perfect
code with input from an only nearly-perfect
operator, The keying can be entered in several
different ways, depending on how an individual
aperatar wants to send code. An external paddle ts
required, as no keys are supplied with the DK-1.
The paddle must have independent dot and dash
levers it the “squeeze™ keying technique is going to
be used,

The QORI keyer is » sophisticaied machine, and
it does a number of things that were practically
impossible in a commercial unit, wntil low-cost

Top view of the ORD keyer. The clock-reiay board
is closest to the front panel, followed by the two
logic boards. The pins extending from the boards
are test points.

April 1970

digital integrated circuits were introduced. [t can
he operated with a straight key for manual
operation {a useful feature if” another ham comes
for a visit, or if vou have a Novice in the family).
01, you can use the keyer in the narmal manner to
produce one or more dots or dashes with a touch
on the appropriate paddle. A free-running clock,
which 15 set with the panel SPEED control and
SLOW-FAST switch to produce any desired keying
rate between 7 and 60 wpn,is used, The clock and
code generator establish a fixed ratio of 1 to 3
between dots and dashes, plus timing a space after
each code element. The clock will continue to time
the spaces when neither paddle is depressed, and 4
new element can only starf at the end of a singie
space, or at some multiple thereof. Thus the
operator is electronically encouraged and helped to
get his spacing, as well as the elements, timed
correctly.

The DK-T also vontaing a dot memory, dash
memory, and interchange logic which ullow the
squeeze-keying method to be used. {Interchange
logic is a faney name for circuitry which will allow
both dot and desh paddles 1o be depressed
simultaneously, sending the character originated by
the last-pressed key. The unit can differentiate
between closures of 50 nanoseconds or less.)
Squecze keyving can significantly reduce hand
motion when sending high-speed cwl As an
example, if both paddles are prossed, the dot
puddle just slightly before the dash, the keyer will
form a dot, a single space, a dash,and a second
single space - # perfectly-timed letter, A, formed
with a single hand motion, With the exception of
the letter (¢, all letters and numerals can be
generated with a single press and release (in proper
order, of course) on the paddie keys. The action of
the interchange logic and memories can best be
demonstrated i a simple test. The keyer is set at
about 30 wpm, and the dash lever is beld down to
produce a continuous string of dots. Then the dot
lever is kit momentarily. A single dot, followed by
a single space, will be inserted into the string of
dushes,

LaAn upcoming Q8T article by W2IMU will

discuss the amount of hand motion reguired for
different types of keying.
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RESISTANCES ARE N JHMS
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180%
’
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¥200 8250 BuF
L1
270
A A0 +R2v
XEY 7
a
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(’Fm_“ _QQDE IN MICROFARADS [ uF ) ; OTHERS
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Fig. 2 —~ Transmitter keying and audio monitor,

TABLE 1
Volts A I Capac. Res.
100 an 5 00022 320
100 100 10 001 330
oo 500 K1t (22 27
100 1000 IELY] .1 [N
230 50 12.5 00022 6B
250 106 25 001 30
250 400 100 O1S 68
300 30 25 L0022 1200
500 100 50 01 S60
500 200 108 004 70
Resistor and capacitor combinations to be
connected in parallet across the relay con-
tacts for spark supression, R-C'combina-
tions are chosen to fit the voltage and cur-
vent Lo be keyed,
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Circuits

The heart of the kever is its clock - sometimes
called a time-base generator. Fig. | shows the ORD
clock, which is different from other popular kKeyer
cireuits in that a unijunction transistor, {J2, and its
assoviated RC network et the pulse repetition
rate, {7 is a constant-current source establishing a
steady techarge for the .22-ufF timing cupacitor.
The rate of recharging is determined by 56,000-
and 180,000-chm resistors which are selected by
the SLOW-FAST switch, S7 and the setting of K4,
the speed control, When the charge un capacitor
butilds up to the breakdown voltage of the UJT
(unijunction transistor), the capacitor will dis-
chatge through the @2 emitter-base junction,
producing a 2-volt pulse at the test point.

The timing . pulse is fad to .monostable
multivibrators {Ja-Q7 and Q4. The vutput of
(6,07 is a 10 millisecond pulse for each input

QST for



trigger from the WT. Q2 and @4 produce a
20-millisccond  pulse which (5 shortens to aun
output pulse length of 10 milliseconds. These two
pudses, plus a third that is produced in the clock
logic {the difference between the two clock pulses
which 15 used to clear the memotries) are the basic
drive for the kever.

There are f{itty-five logic elements (17 IC
packages) that make up the code generator,
memories, sequence coutrol, and interchange logic.
The use of the digital logic in clectronic keying has
been extensively covered recently, so it will not be
repeated here. 2,3.4

The vutput of the final logic element drives the
keying relay, a mecury-wetted reed type. The use
of a relay, rather than direct tranmsistor keying,
wsures that the kever can he used with virtually
any transmitier, The relay is rated for operation up
to SO0 volts, and it will switch up to two amperes.
‘The maximum contact load is 100 volt-amperes,
The double-throw contact arrangement uallows
muting of & receiver, and provides for keying the
transmitter,

To protect the relay an RC spark suppressor
vircuit should be used actuss the contacts, if this
can  be Jdome without affecting the keyed
waveshape of the transmitter, This important
point, often overlooked by zmateurs, should be
followed or there is likely to be prematare failure
of the keying relays. A chart from the ORD
instruction manual is reproduced in Table 1. [t
gives the correvt suppressor component value tor
ditferent voltage-cusrent combinations.

Transistor Q¢ keys the relay on snd off, while
Qra. following Qo keys the monitor oscillator. See

20pal, “Micro-T0,"” 287, Aupust, 1967.

3VanCleef, “ICKEY -~ An Integrated-Cirenit
Electronic Kever,” (8T, November, 1968,

4Jahn, “Microcireuit Electronie Hey,” 087,
September, 1969,

Side view showing the “wireless’” econstruction
used, One large board provides all interconnections
and afso cuntains the power supply, The transistor
with the heat sink is the regulator in the power
supply.
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ORD DK-{ Keyer

Height: 3 7/16 inches,

Width: & inches,

Depth: 6 3/8 inches.

Weight: 2 1/4 pounds.

Power Requirements: 115 volts ac, 210 percent,

Price Calss: 5130

Manufacturer: ORD, Inc,, 3201 Handley Eder-
ville Rd., Fort Worth, Texas 76118

Fig. 2. Q7 provides a separate input for the
manual key, and a TUNE position through 87 for
continwous key-down, a position used while tuning
and adjusting a transmitter. The monitor circuit is
of interest because it is vapable of generating an
excellent note, unlike the “squeakers™ fownd on
sofme ham kevers, (8, a phase-shift oscillator,
produces sine wave output at a frequency of about
BOO Hz. This signal is awplified by a PA-237 GF
integrated circuil. Volume is controlled by R&, the
MONITOR gain. A 2W¥-inch  Quam  speaker
completes the monitor. The use of a good spesker
insures 4 pleasant tone and sufficient volume,

Assembly

If voure off on a DXpedition, the DK-1 would
be a good keyer to take along, By any measure it is
u# tugged unit built with a care and precision not
often found in amateur equipment. Four double
-sided glass epoxy circuit boards are used: two for
the logic elements, one for the clock and monitor,
and one in the power supply, The logic and clock
boards mount on 1o the power supply board,
interconnections being made by this board, There
are only two interconnecting wires in the unit -
the two that go to the monitor speaker. The three
sfanding boards are supported at both top edges by
spacers that tun from the front to the back panels.
This prevents physical shock from damaging or
loosening the boards,

All smalt discrete components are mounted on
the boards, including the switch and controls, The
power (ransformer and speaker are mounted
separately on a metal plate next to the reur panel.
Test points are sprinkled throughout. Although,
with 2 mean-time-between failure rating that a unit
like this must have, it is doubtful that they would
ever be needed. The keying relay, often a weak
sister, is tated for one billion operations if used as
specificd in the instruction manual, Should trouble
ever develop, the manual has g good trouble-shoot-
ing guide, and factory service is available.

The keyer, as tested, meets all manufacturer's
specifications. It is capable of sending excellent
eode - the objective with any keyer. [t takes more
than a few hours to fearn squeeze keying, but while
vou are studying vou can use the keyer in the
regular manner and learn the squeeze technique as
vou go along. A keyer like the ORD DK-1 will
make a worthwhile addition to any cw opetator’s
shack. - WIKLK
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PHONE PATCHES

Technical Editor, Q8T

Push-to-talk is the bhest way to operate a
trapsmitter when phone patching. [ have been
wing a PIT phone patch circuit that is much
simpler than the hybrid types, and doesu't require
null, balance or other adjustments. See Fig. 1. My
article in May (5T describes how to adjust the
{evel for proper operation with the Bell Svstem
Voice E‘nupler in case any of vour readers are
having trouble getting one, it is called the “QXT”
in the tariffs, « J B. Berry, Jr, W4PME, 750
Starlight Dr., N.E.,, Atlante, GA 30205,

Technical Editor, ST

I would recommend that vsers of WIKLK's
phone pateh? make the following changes if it is to
be used with a Bell type 30 coupler on aresidence
telephone line: increase the value of the two input
resistors wn the telephone-line side of the input
attenuator to 270 ohms. This will insure that a
900-ohm impedance is presented to the coupler as
required by the telephone company specification
for voice interconaection. Also, it is a good idea to
locate the 2600-Hz trap across the 470-ohm
resistor on the output of To. (Personally, I prefer
the use of 3 more-claborate filier,) — (eorge
Sehleicher, WINLT, 1535 [Dartmouth Ln., Deer-
field, 1L 6001 5,

1Berry, “Legalize Your Phone Pateh,” (ST
Magf.l%':h
ZBlakeslee, “A Phone Patch for the CollinsS/

Line’* 8T, December, 1959,

Jl

MIC

NOISE FIGURE
VERSUS TRANSMISSION LINE LOSS

Technical Editor, Q87T

Most amateurs operating oa the vhf and uhf
hands are very conscious of the noise figures of
their preamplifiers, but many seem to be oblivious
of the fact that when the uptimum noise figure is
chtained there is a substantial impedance mismatch
at the input terminals, Commonly the standing-
wave ratio looking into the input terminals may be
511 or more? Therefare, transmission line losses
are not the minimum obtainable, and at these
frequencies the increase in fine loss may be
significant. If the input cirenit is adjusted to give a
guod impedance match, the noise figure of the
amplifier deteriorates, and such signal as reaches
the amplifier is not handled with the optimum
signal-to-noise ratio,

The only way to achieve simultaneonsly the two
ohjectives of minimum noise figure and negligible
fransmission-line fosses on receiving is to mount
the preamplifier directly on the antenna structure
with a relay to connect the antennz to 3 transmis-
sion line ieading to the transmitter. Since preampli-
fiers are small and consume little power, such a
procedere is practical.

Becguse the transmitter can work inte a
matched line, line losses on transmitting are fess
significant, and, in the vh and uhf regions.
esgentially optimum performance while transmit-
ting can be obtained with the transmitter located
on the ground. However, if the ultimate in perfor-
mance is desired in the microwave region, the
transmitter also should be mounted directly on the
antenna. It is to be noted that most long-range
radars and space tracking stations have both their
receiving preamplifiers and {ransmitters mounted
on their anteana structures.

The reason why optimum noise figure and
optimum signal-to-noise ratio is obtained by mis-
matching the input circuit Is easy to explain. The
onfy source of the sigmai is in the antenna, while
the sources of noise are partly in the antenna and
partty in the amplifier. Theretore, signal and noise
are affected ditferently by changing the impedance
transformation ratio of the input ciccuit. Maximum

3See, for example, ¥ig 4.3, page 87T, Microwave
Receivers, Vol. 23 if M.L.'l. Radiation Laboratory
Seriex, edited by 8, N, Van Voorhis, McGraw-Hill
Book Co., New York, 1948
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Fig. 1 — S8imple PTT phone patch,

G1 Cz - Beiected values to total .0427 uF,
. Faincl, — Phone jack,

L1 = 88-m# surplus taraid {see Ham Adsl.

PL1 ~ Phone plug.

R1 - Rjzincl. - & percent wlerance.
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Rq — Audio taper.

Rg5 - 4-ohm L or T pad {(Mallory 14).

51 — spdt taggle.

T1 — Line to grid {Triad A3X or equiv.).

T2 — Line to voice coil. Stancor A B101 or equiv.}.
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signal i5 obtained by having an impedance match,
However, if the impedance is mismatched in the
optimum manner, signal decreases less rapidly than
noise, and the signal-to-nnise ratio improves. The
favorable direction for making a mismatch is with
the coupling between primary and secondary of a
double-tuned circuit tighter than for maximum
signal. — Yurdley Beers, WPJE, 740 Willowbrook
R, Boulder, C'OQ 803032,

MORE ON ANTENNA NOISE TEMPERATURES

Technical Editor. Q8T

br. Taylor’s Technical Correspondence letter in
fapuary 1970 Q8T about my article on atmos-
pheric roise? brings up an interesting point concer-
ning antenna temperatures for microwave frequen-
cies. I did not elaborate on this point because the
article dealt specifically with frequencies below 30
MHz, At these frequencies the earth is very much
in the field of view of all practical antennas, and
the point raised by Dr. Taylor is of no practical
importance.

A reference antenna temperature of 2900K is
universally used in ferrestrial communications cal-
cufations, The temperature is increased, of course,
by galactic and atmospheric noise, as explained in
the earlier article. — Harry R. Hyder, W7IV, 2523
N. 37th 8¢, Scottsdale, AZ 85257,

TRANSMITTING WITH FETS

Techmical Editor, QST

As solid-state technology evolves, the power.
handling capabilities of junction field-effect transis-
tors is continnously increasing. In the future, small
transmitters using JTFETs exclusively will be guite
practical.. FETs have several distinct advantages
over hipolar devices for transmitter applications:
{1} As the temperature of a JFET increases, the
zero bias current decreases® Hence, thermal run-
away, which is typical of bipolar transistors, is
avoided; {2} The high input impedance of JFETs
should greatly fucilifate the construction of band-
switched transmitiers; (3) Since the output port of
a JFET amplifier does not involve a pn junction,
the generation of high-order harmonics resulting
from parasitic-capacitance effects in bipolar transis-
tors should not be present.

While several FET oscillators have heen des-
cribed® little has been done with FETs as
frequency multipliers or power amplifiers. The
frequency-multiplier capabilities of 4 typical IFET
were measured with the circuit shown in Fig, 2 .
The output tank was tuned to approximately 25
MH7 and the frequency of the signal generator was
changed to vary the order of multiplication. A
Tektronix type 647 osciHoscope was used to
measure the cutput voltage while a Tektronix type
191 signal generator was used as the driving source.
Shown in Fig. 3 is the peak-to-peak output voltage
vi. input drive voltage for several orders of multi-
plication. 1In these experiments a Fairchild
FT-0655C (Vp = 2.5 volts, Ipgg = 5.0 mA}
n-channel JFET was used althouph similar resutts

‘ﬁﬁvd.er, “Atmospheric Noise and Receiver
Sensitivity*' Q8T November, 1969
51-1. W, “Designing Power Supplies with FETs"
FEE, December, 1968,
For example, see Hanchett, “The Field-Effect
Transistor as a Stable VFO Element,” QST Dec-
ember, 1966,

April 1970

’ 2EMET

SIGNAL GENERATOR
TEKTRONIX 191

Ve T
OSCILLOSCOPE
+[Q PROBE

Gy

Fig. 2

4%
20

Ve —VOLTS PP
2 =

@

Vi- VOLTS PP,
Fig. 3

have been realized with some of the popular plastic
devices available (MPF102, ete.), The autput wave-
form of the multiplier often contains significant
madulation at the dJriving frequency. The dJata
presented in Fig. 3 are representative only of the
25 MHz vomponent of the output. In a practical
application a double-tuned circuit would be desir-
able, especially if the multiplier is to be used to
drive a hipolar power amplifier. 1t should he noted
that poor multiplier performance was realized with
JFETs with larger pinch-off valtages, since higher
drive levels are reguired to establish the low
conduction angle needed for frequency wmudtipli-
cation. Further, it is interesting to nate the
predominance of even-order multiplication which
results from the square-law characteristic of the
JFETs.

If an output link is added to the tank circuit of
Fig. 1, the stage may be loaded and evaluated as a
power amplifier, The behavior is essentially ident-
ical to that expected from a pentode vacuum tube,
Since the peak current which may flow in the FET
drain is 1pgs. the maximum de imput current
which one can realize is one-halt Tpsg. Using a
Fairchild FFOs55A (1Dss = 50 mA) with a 25-volt
drain supply, the amplifier was loaded to 25-mA
grain current. Slightly mere than %-watt output
was achieved for a drain efficiency of about 50
percent. The 10 Vpk-pk Jrive was prohably not
enough to establish deep vlass-C conditions, Using
a different transistor with 1psg more than %-watt
output was achieved with 60 percent efficiency. A
heat sink is, of course. necessary. The output was
spectrally much cleaner than that typically obtain-
ed with a similar bipolar power amplifier with a
Ioaided tank circuit © of 10,

While high-powsr FETs are not yet available, in
the future they probably will be. In the interim,
FE'Ts are extremely useful as frequency multipliers
and drivers in solid-state transmitters and exciters.

The writer gratefully scknowledges the assist-
anve of WAGRDZ - Wes Hayward, W7Z01 7700
S. W, Danfelle Ave., Reaverton, OR 97005,
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1.6 Contacts Per Square Foot
of Real Estate

BY EATASHI NOSE.,* KH6EIJ

farm® is a great help o attaining top

seores in a DX contest, but even if one
is confined to a sowll-city lot, one can eome up
with # respectable score using auntennas con-
sonant with the deeor of the neighborhood. So,
take heart city dwellers.

The enigmatic title of this story stems from
the fact that the anthor made almost Y000 con~
tacts duriug the 1868 ARRL DX Contest from
a 00-suare foot eily tot which i ocosipied
mostfy by the honse, ‘The H2K phone cuntacts
represenis Lhe largest aumber that has been
made fo date for single operators in the 34 years
that the ARRL Coutest has been in exisience,

[ 1A‘r’lNG access to the well-known “antenna

Past Performance

Tt me back up u few years to provide the
proper rationale fur this story, [ was not always
coutined to w 5000-square foot city lot, For a
period of 25 vears, [ had access to nearly 25
acres (1,100,600 square feet) of real estate for

rept. of Physice and Astronomy, The Mall 2565, Univer-
aity of Hawsii, Honolnly, Hawaii 96822,

Aﬁrzcks-
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erection of antenna systems. Among antennas
available af varions times were S00-foot rhembics,
Gn-faot telephone poles with a track running up
the side, stackei}t beatus, wide-spaced beams, and
curtain arrays.

A regulation=size football field plus additional
surf was available for antenna experiments and
measurements, some of which have appeared in
ORT and the AKRRL Antenna Book. The sta-
tion itself was located on a 200-foot high plateau
overlooking the Pacific. Three-phase power
was available as well as 3 quarter mile of remote-
control Jines.

L maved from this idyllie rural focation to a
eity (population 650,000} resideniinl sres replete
with shavers, mixers, and neighbors so close
that 1 have tu use & close-talking microphone
to prevent them from eavesdropping vm my
conversation, Many of my DX friends thought
that #his move was the end of my DXing and
I thought so too, but experience through une
suspot eyele has proved otherwise.

Proof of Performance

Signul reporis wre of limited value, but per-
formance in DX confests uver a perind of years
is u goud measure of the overall worlh of one’s
lncation and equipment. ¥ou are pitted aganst
athers in your locality or, if you wish, you may
compare your performance with the rest of the
warld.

The besi periormance in two sunspot cycles

trom the rural location was during the
1u5% peak when 6563 contacts were

a0/180- N1 made cil both modes in the ARRL
NG T it suagis DX Contest. This was a world high
omre | ZedsgE L hath modes. 160 meters through
\\ ?f———-fi—?/ six meters was utilized.
: A 7

After moving into a cify lot, in the
peak vear [96%, nearly 900D contacts
were made in the ARRL DX Contest,

aguin representing a world high un the
phone mode of 5200 (80, There was no
six-meter opening during the contest
petiod.

Antenna Systems For City Lots

I have nothing new to offer in lhe
way of antennas for those saddled with

Fig. 1 —The author's 37-foot four-section erank-up
tower is guyed with one set of guys at the top,
These guy wiras also serve as kow-frequency
antennos,
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a city lot, but 1 do urge you to try the
well-known principles of limited-space
antennas for contest operation, You
can make up for the lack of that
rhombic ot 100-foot tower by a litile
more determination and by straining
a lfittle awre for that weak one.

You cannot go much higher than 40
feet abuve the surrvunding terrain on a
5000-square foot lot without attracting

attention. | settled for a 37-foot four- szdafix

gection erunk-up tower guyed with vne

set of guys at the top as shown i Fig, 1.

This tower 1s strapped to the eaves of

the house and the base rests on the Variatle | | cugae Gwm"c
earth on two bricks. One guy wirte is Gapacior | | - i i Yancr

tied to s smsll bush, another {o a fence i | f%—;ﬁdf
post, another to n tree trunk, and the /i;' Knatr - !

fourth to a vail driven into the side of L7t f%ﬁfkbc}x

the house. These gy wires serve as low-
frequency antennas, A simple guying

system Is suflieient for a low tower provided
you don't let ihem undergo isometric-exercise-
like stresses. We must remind ourselves that a
erank-up tower enables us io lower the antenna
hefure a high wind and is not for the purpose of
conducting wind-tunnel fests of antenas,

High-Frequency Antennas

A conventional tri-band Yagl s mounted on
the guyed tower. A Yagi was chosen in preference
to a quad since the layman is nsed to seeing a
televigion antenna, More than one neighbor has
commented on the *huge TV pntenna’ around
the corner, fakes une ean of smoke-gray
Krylon spray to camoufiage the tri-bander and
another can to make the tower blend with gray
skies,

[t would bave been an essv matter (o stack
the six-and two-meter Yagis above the tri-
bander but, for appearunce sake, I use o 20-faot,
television *“push-up® mast strapped to the side
of the house as a temporaty structure for the
contest (Fig, 2).

Low.Frequency Antennas

A 40-meter beamn was out of the question, so
[ settled for an inverted "V using the two guy
wires as radiating elements. The guy wire is
Jightweight. 7trand hard-drawn copper wire,

Hach drooping end of the inverted V7 iy
eniled into s louse B-inch dizmeter loop and
gerves as a convehient means of pruning to
resonance from {he yround with a ladder (Fig. 2.
This antenna was good for 1000 eontacts which is
within sight of the performance of ZDSJ and
15-uperator XE1PTBC who have time difference
advantages.

A dipole for ®0 and 160 meters was onf of the
question not ouly because of length limitations
but becauwse of the bandwidth to be covered.
The remaining guy wire ix ased as an end-fed
random wire through a pi and L network. This
arrangement s oot new but the novelty of this
syslem lies in the way the tuning house is
mounted on a window box just vutside the
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wieter

'7‘(7“:‘4‘7[2%&5«@3

8o/ 160~
Sadont

TV prestyoup mast

DETALL OF TUNING HOUSE

TOP VIEW PLAN OF 40V
AND 80/160-RANDOM WIRE

Fig. 2.—This sketch shows the details of the tuning unit,
low-frequency antennas and a method of pruning without
cutting the antenna wire,

window which can be reached for easy adjust-
ment. aud rearrangement of the eonfiguration
desired. Alligator elipg are used to hook up any
kind of tnning arrangement desired. The tuning
nnit is exposed to the weather, This arcangement,
sy showi in Fig, 2 i not the best but it was good
fur working into W1 from Hawail on 160 meters.
A method of gamuma-matehing a tower for 160-
meter operation has been deseribed by the suthor
in ove of the antenna handbonks,

Conclusion

Yuu too can be in big-time contesting and
still keep peace with vour peighbors appesrance-
wise, Tf yvou have lived through ecmpetition
from pre-war NHEIA and post-war NFTA,
KV4A4, and HISXAL through four sunspot
ryeles you have beevn in big time confesting.
Yol tao ean do it from a cify lot, G5T—]

ARE YOU LICENSED?

o When joining the League or vrenewing
sour membership, it i8 important that
you show if ¥ou hase an amatetr aper-
ator license, Please state vour eall
and /or the class of operator license held,
that we may verify vonr classilication.
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Down to the Sea in Ships (via Radio)

Activity on the V. L. F.

BY WILLIAM K. HOLLY.* WA1HDP

MATEUR RADIO is not the only two-way

communication service in existence. However,
in listening to the ham bands for any lengith of
time you might begin to believe it was. Many hams
have amateur-band-only equipment and of those
hams that do have a general caverage receiver in
the shack, how many fune it outside of the ham
bands to see what else is happening in the world of
communications? John Fishback's converterl is a
good example. The author presents an aconomical
means of copying the world’s biggest code practice
oscillators, NAA and NSS. These stations put out
an aimost continuous flow of five-letter cipher
group messages which provide excellent code prac-
tice' but vield nothing in the way of informative
listening. Yet within the tuning range of this
converter is another band of frequencies, not even
mentioned by the suthor, which can provide the
amateur not only with a variety of code practice
but some very interesting listening as 2 bonus. I'm
speaking of the medium frequency, 405-535 k¥Hz,
maritime mobile service band.

What does the maritime mobile service band
offer the amateur? There are numerous taped cw
broadcasts to be heard ranging from routine coastal
weather forecasts to hurricane warnings and warn-
ings of hazards to navigation. ‘The spzed of these
broadcasts vary over a wide range and, as they are
in plain language, give ane a good indication of
how accurate his copy is. For the amateur traffic
man, monitoring this band, which is the primary
ship-shore communications link for ocean-going
vessels, provides him with an excellent opportunity
to ohserve professional radic operators at work.
Listening to a merchant ship file ¢« TR (Travel
Report) listing some exotic ports of cali may
inspite some youngster to a career as a merchant
marine radio officer. Probably the most exciting
possibitity is that of hearing a distress cuse in
progress. Communications for most of the mari-
time distress cages involving large merchant ships
are conducted on 500 kHz, the international
Jdistress and calling frequency.

Commercial Procedures

Although most transmissions are in plain lan-
guage and the procedure employed is not too
dissimilar to that used in amateur communications,
vammerctal procedures do contain some elements
that require a little explanation before you can
fully appreciate what is going on.

The principle of calling and answering on one
frequency and then moving off frequency to
handle traffic once communications have been
astablished is strictly adhered to, All commercial

telegraph stations und U. 5. Coast Guard primary
radio stations maintain 2 continuous watch on 300
kHz. Any mohile station desiring to communicate
with a particular station calls that station on 3U0
tHz and announces his fraffic and his working
trequency, The shore station will acknowledge,
giving his working frequency, and they will inmed-
iately shift to the wurking frequencies to handle
the traffic. An example might go something like
this:

The Hner 8. 8. France/ FNRR has 4 telegram for
an addressee in New York City and calls the
comraercial shore station WSL {Long 1sland, N.Y.).

WSL WSL DE FNRR FNRR QTC Q5W 425 K

WSL replies: [E WSL R UP2r418

FNRR replies: R UPZ
In this case FNRR is going to transmit on 425 kHz,
one of the frequencies allotted to mobile units and
WSL s going to transmit on 4148 kHz, his perma-
nently-assigned working frequency. Often, when
the stations are familiar with each other’s preterred
or assigned fregquencies, no mention of frequency
will be made. The call would simply be:

FNRR: WSL WSL DE FNRR FNRR QTC UP

WSEL: DE WSL R UP

While the shore station has a specific frequency
permanently assigned teo it, the mobile unit may
usé any ane of a block of frequencics aysigned for
mobile stations, Generally the mabile station will
use ar assigned frequency as close to the shore
station’s working frequency as possible, if, in the
second example above, vou wanted to listen to the
traffic being passed, you would refer to the list of
shore stations” frequencies in the adjacept table,
then compare it with the list of mobile frequencies
at the hottom of the table; you will probably find
the mohile station transmitting on fhe nearest
frequency. Listening to hoth sides of the conversa-
tion requires some nimble dial twisting but 1s not
at all impossible with a little practice.

Distress Signals

The most universally known Jistress signal is
808, it means that a ship, aircraft, or other vehicle
s in grave and imminent danger and requests
immediate assistance. Not so well known perhaps
are the auto alarm and DDD SOS signals. The auto
alarm consists of 12 four-sevond dashes sent n one
minbte with a one-second interval betwecen each
dash, It may be sent by hand or wutomatic
equipment, The auto alarm is seat by a unit i

+4 3 Mobile Manor, KitteryMaine 03904,

Lpishback, “*Receiver for 600 to 20,000 Meters,”
8T, Sept, 1968, page 18,
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disteess prior to sending the actual distress message,

2The word ‘up’ to denate n Trequeney shift 18
technically wrong here as the stations arxe gomg
down in frequency. However, the term iz a
hangover from the days when frequency was
measured in meters rather then ¢yeles per secomnd
and is still universally used by commercial opera-
tors,



The purpose is quite simple. Many ships carry ooiy
one or two radio operators and cannot maintain a
continuous watch., During off-watch periods an
auto alarm receiving device attached to the S0}
kHz receiver is switched on. Upon receiving a
minimum of four perfect four-second dashs at
exactly one-second intervals, the device will trip a
reflay which in turn triggers an alarm bell in the
radio officer’s stateroom or on the bridge. In this
manner the operator is alerted that a distress is in
progress and mans the radio room, ldeally the
sending station waits two minutes after sending the
auto alarm to commence sending the actual distress
message in order to allow oft-watch operators to
get to their posts,

When a station, jtself not in distress, learns of
another station in distress the station not in
distress may send out the tfollowing: DDD SOS
S08 308 DDD DE the call of the station transmit-
ting and the distress message. He may do so for a
number of reasons. He may have heard a ship send
a distress message and not be close enough himself
to render aid so he sends the DDD SOS signal to
alert stations capable of rendering «id. Often in the
case of an aircraft ditching at sea, the aircraft will
not have medium frequency fransmitters aboard.
in order to alert ships in the area who can give ald
to the aircraft, the shore station receiving the
aircraft’s MAYDAY call on voice will relay the
message to the U, 8. Coast Guard and other shore
telegraph stations who in turn will broadcast the
MAYDAY on the 300 kHz distress and calling
frequency asa DDD SOS.

Urgent and Safety Signals

Two other types of signals which may be classed
as emergency signals, though not distress signals,
are the Urgent {XXX) and Safety (TTT) signals.
The Ulrgent signal means that the station calling has
an urgent message regarding the safety of 2 mobile
statjon, or 2 person, It is usoally sent in its entirety
on 500 kHz. The Urgent signal is used frequently
to report a man averboard or the sighting of an
iceherg or other larpe hazard to navigation which,
if struck, could cause serious damage to a vessel
[t’s also used to give hurricane warnings.

The Safety signal means an important message
concerning navigational hazards or meteorlogical
warnings will follow. 1t's used to report oniages of
harbor buoys and for small craft and storm
warnings. The Safety signal is usually sent on a
working frequency after a preliminary announce-
ment oo 500 kHz. The Urgent sighal may be
addressed to 2 single station or to all stations (CQ).
The Safety signa! is normally addressed to all
stations (CQ). A sample call would go iike this:
AXX XXX XXX COQ DE the station calling and the
message; TTT TTT TTT CQ DE the station calling
and announcement of working frequency.

Scheduled Broadcasts

As was stated earlier, shore stations broadcast a
variety of information at regularly-scheduled inter-
vals, These broadcasts contain weather forecasts,
navigational warnings, and traffic lists. Somse sta-
tions even put out sports scores and short news
broadeasts. The weather forecasts and navigational
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TABLET

List of shore radio station calls, frequencies and
times. The commercial stations broadcast weather.
The Coast Guard stations listed broadcast current
Notice to Mariners in addition to the weather
forecasts. AN times are GMT.

Freq.
Call QTH Time hHzZ
WSC Chatham, Mass. D050 & 1230 436
WSL Amagansett LI NY 0500, 1100, 414

1350 & 1700
WS Tuckerton, NJ 1318 & 2318 460
WOE Lantana, Fla. 105 & 1e0s 2772
WAX Miami, Fla, Q13I8 & 1335 4388
WPD Tampa, Fla, 1800 120
WFPA Port Arthur, Tex. 1748 416
KLC Galveston, Tex. 0400 486
Coast Guard Radio Stations

NMR San Juan, PR, 020 8% 1620 266
NMG  New Orleans, La. 0020 & 1720 428
NMFE Boston, Mass. 0050 & 1650 472
NMY New Yark, N.Y. o100 & 1700 486
NMA Miami, Fla. 0100 & 1600 440
NMN  Portsmonth, Va, 0120 & 1420 d66
WMV  Jacksonville, Fla. 0125 & 1628 430
NMC Kan brancisco, Cal. 0400 & 1700 420
NMQ l.ong Beach, Cfal. 0420 & 1100 452
NMwW Yest Port, Wash. 0430 & 1700 140
NMJ Ketchikan, Alaska 0530 & 1730 466
NMO Honalulu, Hawali 0530 & 2000 340

Ship’s Working Frequencies
425, 454, 468, 480 and 512 kI,

wirhings usually apply to the local area of the
transmitting station although some stations also
broadeast aff-shofe weather forecasts. The table
shows the calls, time, frequency and broadcast
contents of some of the more active. . 8.
commercial and Coast Guard stations. Few of these
sfations are assigned more than one working
frequency in the medium frequency band, so the
frequency listed for each station for broadcasts is
also its working frequency when in two-way
communications with ships. Most of these stations
also have some capability on the 2, 4, 6, &, 12 and
i6 MHz inaritime mobile bands and may be
making the same broadeast simultaneously on any
or all of these bands. Many of the Cuast Guurd
stations also make voice broadcasts in the 2-MHz
band. A list of the high-frequency working freq-
uencies and schedules is too lengthy ta be included
in this article but if you do tun across the maritime
mobile bands on vour general coverage receiver the
same general procedures and operating techniques
prevail. The Urgent and Safety signals are not
employed on the higher bands, however, and
distress calls are rarc compared to the medium
frequency bund.

While RTTY may be practical for the military or
other users with a continuous high volume of
trattic, the small volume of traffic gencrated by the
individual merchant ship just doesn’t justify the
installation and naintenance of expensive and
comphlicated RTTY gear. So, the next time vou
hear someone say, “Cw is dead,” invite him to tune
up to 500 kHz. Not only will he find that cw is nat
dead; he will find it flourishing. [GEE-]
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AUSTRALIS-OSCAR 5

THE LAUNCH STORY

“Oscar’s aloft,” was the good news among
radio amateurs on Friday, January 23, 1970.
The NASA rocket cariying a Tiros meteor-
ological satellite had successfully achjeved its
intended orbit and Australis-Oscar, the fifth
radio amateur satellite left its hitchhiking
seat in the rocket’s second stage engne
compartment to begin transmitting AV to the
amateur fraternity.

HE launch of AustralisOscar 5 was foHowed

by radio atnateurs all over the world, This was
possible through a very unique communications
system assembled for the purpose. W3DWF,
K3)JTE and K8VTR occupied positions at the
operations control center at Goddard Space Flight
Center. Md, Telephone links provided contact with
W1AW, W3ASK, and Project Australis. [n turn,
WIAW cperated on its normal phone bulletin
frequencies for dissemination of launch informa-
tion, W3ASK maintained hf liaison with several
amateur stations, and Project Australis relayed
information for distribution in Australia. in addi-
tion, WIAW maintained a vhf link with tracking
station WA 110X,

Tgnition was the word at §1:31:02 GMT, as
Delta 76 began unleashing its some 323,000
pounds of thrust. The vehicle left the pad at
NASA's Western Test Range, California and began
climbing {o orbital altitude — a 65 minute journey
during which the vehicle’s velocity will exceed
18,000 miles per hour. Meanwhile, a tenseness
came across hamdem as the moment of AO-5'
orbital birth approached.

At 12:37:16 NASA™s telemetry indicated separa-
tion of Australis-Oscar 3 from the launch vehicle.
Now came the real test of the ham satellite. Are the
transmitters functioning? fid 10 meters turn on?
Did anything go wrong? The suspense was happily
broken when SRBAS reported hearing the Z-meter
beacon loud-and-clear at 12:38, and Oscar’s tele-
metry indicated that the 10-meter transmitter was
functioning aormally.

G2BVN first reported actual reception of the
10-meter signal at 1252 GMT. The satellite was
now in full view of Europe and the signals were
copied hy numerous amateurs. W3ASK ielayed
reports from European Oscar coordinator GZAOX
and from DJ4ZCA of FEuro-Oscar fame, At 1302
VETAFB became one of the first North Americans
to receive Australis- Oscar S, followed by WA LLOX
at 1304, All evidence indicated that Oscar was
indeed functioning; the launch was extremely
nominal; Australis was doing its thing.

While everything looked good for AQ-5, two
problems did arise, During orbit no. 3, K288
reported hearing the modulation of the -meter
signal drop to a low level. And, as telemetry data

* Assistant Secretary, ARRL.
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came in. it appeared that the spacecrart’s tempera-
ture was higher than desirable for the predicted
hattery life,

WIAW Bulletins

During the active life-time of Australis-Oscar 5,
WI1AW transmitted orbital predictions to fell ama-
teurs when to listen for the satellite, The info was
carried on the pormal bulletin schedule and in
addition on cw bulleting at 1345 and 1900 GMT.
WOEOWE augmented this coverage with bulleting
from his station on the West Coast,

The information content of these hulletins was
supplied by the Taleott Mountain UHF Society
(WA 110X) working under the direction of WAL-
1UQ, Amsat’s manager of tracking and orbit
determination. Actual equator crossing data were
computer produced by KILME of the East Coast
VHF Society and relaved by 2 meters to WALL0X

Ground Comemand

Australis-Oscar 5 was the first amateur satellite
to be actively vontrolled by ground command. The
29450 MHz beacon was turned off during week-
days in an effort ta conserve battery power.

Here is part of the Project Australis group respon-
sible for the design and contruction of Australis-
QOscar 5. Shown from feft are {back row) John
Monro, VK3IZGY,; Paul Dunn, VK3IZPD; Richard
Tonkin; Geoff Thomson; {front row) Owen Mace; -
Peter Hammer, VIK3ZPI; and Stephen Howard. Not
shown are Dawid Bellair, YK3Q0Q; John Amood,
VK3ZAU; and Les Jenkins, VK3ZBJ,
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K8VTR {left] weighs

in  Australis-QOscar 5 at
NASA’s Western Test Range, l.ompoc, California.
(NASA photo. |

The satellite was launched with the 10-meter
transmitter in an on state, On January 28, Talcott
Mountain UHF Saciety members operating vom-
mand station “Tango,” provided AC-5 with the
first off command. From ihen until the batteries
supplying power to the 2-meter beacon (ailed,
Project Australis turned the L{-meter transmitter
on and off for weekend operation like clock work!
Once two-meters became silent the remaining
beacon was left on continuously until its battery
power was depleted.

Launch Ceremonies

The Jaunch of AO-5 was commemorated by
post-launch cerermanies held at the Taleott Mount-
ain Science Center, Avon, Connecticut, on January
31, Among those present were Amsat offteials
KEVTR, W3KMV, aund W3AWN, E. . Hayman.
Defense Rescarch and Development Attache to the
Australian Embassy, Representatives of Senutor
Dodd and Congressman Daddario, W60LO, WA -
COMC, K3GKB, and WA2SVG from Nastar, K11XG,
WAIIUO dnd Donald LaSalle of the Science
Center, W3DWF representing NASA, WIQV,
WIYYM, WA2INB and WILVQ from Hg., and
KITZD and several other lulcott Mountain UHF
Society members, The progress of the launch was
reviewed for the attendees and a compiete descrip-
fion of the satellite’s performance was presented
by Amsat AO-5 project manager KSVTR. Finally,
the group had an opportunity to inspect the
WALIOX tracking station during ¢ pass of the
safellite,

Reports

The Australis-Oscar 5 experiment does not end
with the termination of transmissions from the
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satellite, Collection of data from the many ama-
teurs who heard the signals continues. Eventually,
a comprehensive report on the performance of the
satellite will be presented.

You can materially aid this effort by sending
Amsat {address below) vour report of reception.
Reports teceived thus far vary from a simple T
heard it,” to detailed propagation and tefemetry
esaminations. All are helpful and will be acknow-
ledged with an attractive QSL.,

What Next?

Plans are already underway for Oscar 6. [ts too
early to know what features the nest amateur
satellite will contain, But, Amsat pledges to zim for
a4 repeater satellite to bhave an active life-time of
perhaps one vear! Such a satellite would be useful
to farge numbers of amateurs for everyday DX
communications.

IT" Australis;Oscar 5 caught your fancy, or if
vau're intrigued by future Amsat plans, maybe
vou'd like to take a more active role in amateur
space communications efforts, How? By joining
Amsat. Dhes are $5.00 per vear and each member
receives the Amsat newsletter with all the latest
info on ham space activities, For full details, send
stamped addressed envelope to Amsat, PO Box 27

Washington, D.C. 20044, OEF—

RULES FOR LIFE MEMBERSHIP

1. Life Membership is pranted only by
the Executive Committee, upon proper
applieation from a Fol (U. 8. or
Canadian licensed) Member.

2. The Life Membership fer is twenty

- himes the annual dues raie, or currently
130,

3. An applicant may choose an alternative
time-payment plan of 8§ euarterly in-
afalinents, $16,25 each. In such instance
he will provided an interim two-year

Full" Membership  ceriifiente. Tpon
completion  of  the payments, Life
Membership will be granted.

4. Life’ Memberships are bpou-transferable,
amnd dues payments are non-refundable,
ln the event an applicant is anable to
complete payments on  the instalment
plan, he will be given a term of mem-
bership, at the annual dues rate, com-
mensurate with payinents received.

5, Other licensed amateurs I the same
family, and at the same address, of a
Life Member may retain or obtain
Family Membership upon payment of
the annual dues of $1, but without
receipt of Q8T. The dues of the Family
Member may be prepaid for any
number of years in advance, but there
i3 no wpecial rate.

,g\pplica.t.ion forms are available upon
request  from  the Secretary, ARRL
Newington, Conn. 06111.

]
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DX°ll Get You

iIf You Don’t Wateh QOut

8Y ALBERT KAHN,* KA4FW ex-W8DUS

high svhool, on the 4ir oceasionally while in

college. During his early adult years, he
maintained a casual interest in amateur radio, but
spent most of his leisure hours with girls or
plaving polf.

After he married Helen and established a home
his old interest in bham radio refuzned. Babies
arrived and he began to move up within his
company, In a few years he had become a
division manager, moved to the suburbs, bought a
secand car, joined a country club and installed a
set of beawns including a full-size Yepi for 40.

Then something seemed to snap. Harold would
slip away to the shack right after dinner, emer-
ging long afier the houschold was asleep. Al
though his alaxm would ring at 6:00 A.m., he left
the house later and later.

Harold hegan to have a dazed, faraway look.
He rarely read anything except ham publications.
His golf clubs gathered dust. Once a stimulating
conversationalist, he became an intellectual blank.
Helen and he rarely entertained and when they
did, he would quietly slip away without a word
of explanation.

For u long time his XYL bravely made gxcuses
to their friends, “Harold is under such pressurs at
the office,” she would say. No one believed her,
especially his business associates.

Things at the uffice were not guing too well.
He was passed over several times when pro-
motions were in order. A vice-prestdent took him
to lunch to attempt to find the cause of his
decline. When he fell usleep at an important
meeting the president called him in and gave him
3 stern warning.

Helen was distraught at the threatened
break-up of their home. She could visualize
Harold - a derelict on skid-row and herself with
her two children on relief. Finally she persuaded
Harold to visit a psychiatrist and to resolve to
kkick this dreadful habit, He agreed.

The next morning Harold called a psychiatrist,
u fellow ham whom he had met at the ham club.
Because of the urgency he was invited to drop in
that afternoon,

“Just relax on the couch, OM,”
doctor, “and tell me what is wiong.”

“I'm hooked on DX,” said Harold. “It is
driving me nuts. Was going to quit at 300
vountries, then [ thought I’d go for 320, and so
it went, Now 1 am trying to be the first with 400
confirmed,”

*Ten-Tec, tuc., Sevierville, Lenn. 3TH6E
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l lAROLD was an active ham while still in

said the

“Why don't you ftry traffic, rag-chewing or
vif? suggested the doctor. He continued, “DX is
just a game. To emoy it fully, you must put it in
perspective and certainly not put it ahead ot yvour
family and job. No one should ever neglect his
responsibilities for u hobby. What about rtty?

Hareld sobbed, “I've tried them all and just as
I think [ have 3 new hold on myself [ run into
something us 1 did this morning and just didn’t
go to work.”

“Tell me about it.”

“Well, BERAA was calling Q.

“BFAAATWhat frequency?

*“14030 - - - where are you goingT

The doctor was already out of the room. He
returned with his hat and coat.

“See me apuin sometime,” he shouted as he
opened the outer doar, “Cot to go home for a
while? 1415

NEW BOOKS

Electronic Communication, second editon by
Robert 1. Shrader. Published by McGraw-Hill
Book Company, 230 West 42nd 5t., New York, N.
Y. O10U36. 7 172 by 10 1/4 inches. 682 pages,
including index. Cloth cover,

If you ure on the study ftrail to wn ad-
vanced-level amateur license, this hook will he an
excellent traveling companion. The text is arranged
as o self-stwldy program for amatenr and commer-
ical licenses, with questions wut the end nf each
chapter to test the seader’s understanding of the
material presented, followed hy a secand set of
questions simifiar fo those found on an FOC exam,
Using clear, coneise lenguage. 4 wiaimum  of
mathematics, and ots of drawings and illustrations,
the author presents the practical side of the radio
art. The book’s thirty-four chapters cvover all
phases of the theory and applications of electronics
in communications and navigation.

The first nine chapters are devoted to ¢lectronic
theory, followed by ten chapters covering hasic
transmitters and receivers for cw, fm, a-m, and ssb,
Sample virucits are given throughout, using both
tubes and transistors, The remaining sections cover
specialized systems and current practice in radio
broadeasting, television, microwave, radar, ship-to-
shore, and loran systems. The FOC rules for the
amatenr and commerical services. plus 2 chapter on
the Morse ¢ode, finish the book.

1t’s a hig book, packed with information that is
well arranged and indexed. As such, it s an
wirellent reference text us well uy study guide.
- WIR LK
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The $22,000,000.00 Ham Shack

BY HARRY W. LEWIS,* W7JWJ and ROBERT F. BROWN, ** WA 7IBI.

(')NE day during the Spring nf Ivey u strange

S monstrous sight was seen in the sky of the
Pacific Northwest. Some rain-sonked residents of
Seattle first thought they saw a gigantic winged
and pregnant “Cuppy.’’ The sound and sight of jet
aircraft overhead will seidom cause the lifting of an
eyeball in the country known as Boeing., But on
this day «ll eyes strained to see the maiden flight of
the super super-jet, the 747, Louk into the Western
sunset. Soon it will be flying your way.

Plane Facts

One cannot describe the 747. One sees it like
one first sees an ocean, or the moon in the
midnight sky. A plumb line dropped from the tip
of the massive fail structure will resonate on 80
meters with some 63 feet of vertical height. From
the tail. Iooking far forward somewhere toward the
nose can be strunga !ad-meter dipole of neatly 230
feet. The wing span i as tall as vour lacal
broadcast tower, or it will stretch from your house
to the one down in the next block some 196 feet
away. Within the concert hafl interior cun be held a
complete hamfest, of 450 net members, three net
vontrols in the cockpit, and a dozen very pretty
YLs in mint-skirts to hand out QSE cards.Certified
by the FAA just before Christmas, the 747 is now
being delivered to the commercial airlines where it
will begin the age of travel for the 19705,

Not only did the 747 make history hy lifting its
tremendous mass and size from the earth and into
the air that day, but it also made history for all
radio amateurs on the day it called CQ!

The First CQ
On Wednesday, Novemnber 26, 19av, the first
amateur Q5O was made from the Boeing 747.
Robert Brown, WATIBL., operating ane of the

ship’s hi rigs at 27,000 feet aver eastern Wash-
ington contacted lrv, WODFKJ, and Milt, W9THH,

* 10352 Sand Point Way N.E., Seattle, Wash.
Q98125,

‘4605 150th Ave,, S.E., Bellevue, Wash.,
28004,
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bath in Wisconsin, 'The pile-up started pretty fast
and  Bil, K785U, was next. Ernie Campbell,
WICHW, was aboard and took uver when Bob had
to get back to wark, {This was not a joyride, but a
working  test-flight schedule) Ernie econtacted
K7851) again and WQPUP, W20M;, WBsAQ( s,
WReLIXR, and WELEG, This was 1 pretty goud list
for 20 minutes work, but as ane fellow said, “with
an antenna 27,000 feet high you can gef every-
where,” These contacts were all made on 14.308
MHz between 1607 and 1626 GMT.

A little later the 747 formated with a 720 for
some in-flight photo work, and Hob had a chance
to got on the rig again. This time he contacted
WTEFS, WAQPPV, WAOWRA/T, WEB6LXR,
K78YE, WaUSs, K2QwJ, and K7ZCW. There were
several more fellows feft hanging when Bob and
Ermie reluctantly bad to ORT for the day. The
public relations photographer for Bneing, who
most converndently was azhoard the 720 this day,
was Byron Wingett, WATBIY.

Ham Equipment

The rig used one of the two hf rigs installed an
the 747, The ship has a total of five tommun-
ication radios, two hf and three vhf rigs. Vhf is
used for the normal girways communication on
domestic flights and hf for long-range work on
overseay flights. Since most all nf the test flights
are domestic, the radio group was happy to have
the hf rigs used wnee in awhile and getting
permission of the test pilots was no chore. They
kind of got a kick out of it.

The rigs are Colling 618T-25, a standard air-
craft-hf set, running 400 watts PEP. The antennas
are two 15-foot bonms fixed to the trailing edge of
each wing tip and pointing backwards, There is an
automatic antenna coupler that keeps the SWR
below [.2:1 for all frequencies fram 2 MHz to 30
MHz. The rigis tuned with a frequency synthesizer
to each even kHz.

Since that first day Hoh has made many more
contacts, including another air-mobile, Bob’s main
reaction to the whole thing was, “It sure was fun
being an the other end of a pile-up for a change.”

The airplane is the fourth 747 built, tail number
NT31PA, and witl be refurbished and delivered to
Pan-Am when the test program is completed. Boh
is the Test Operation bingineer on the airplane, and
Ernig is one of the Boeing-Instructor Filats. Bub is
a member of ARRL and the BEARS, the umateur
radio club at Boeing,

On January 5, 1970, Bob Brown wrote this note.
“Today we had our tust thight on the airplane. We
landed at Renton {successfully) and the plane will
now be refurbished. [ had time for a short 3-way
with two California stations and one in Maple
Valley. 1 guess this ends it .. .1 don’t know when,
orit . . J will get another chance at a 747 rig.”

One day soon the big bird will lumber out of the
Wast towards vour home town. When vou see it
overhead and wonder what kind of people put it
there, remember fellas — we also had a ham up
there! [aEE]

Here’s Bob, WAZIBL, hamming at his regular crew
station in the 747's cockpit.  On normal flights
there is little time for ham operating.
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Resuls,

WEYC (WAGTWZ, at mike)}

V[N 4 vear sparked with controversy, the Nov-
Lomber Sweepstakes was not entirely without
exception. October, 196%, QST carried the su
prising news that the fow power multiplier was
being dropped on a trial hasis on the reconvmen-
dation of the ARRL Contest Advisory Committet.

Shortly thereafter, comments began being re-
ceived from the field, Membership rewction, as ane
might logically assume, ranged from enthusiasm, fo
outrage. Suggestions for improvement followed the
saine_ patfern, some very well thought out, sthers
completely unreasunable. They were, in all.cuses.
uoted und passed to the CAC fur their consider-
ation,

Flsewhere in this issue you will find a detailed
report by the ARRL Confest Advisory Committee
regarding the 1969 Sweepstakes. | join vou in
hoping they will arsive at what will be an eruitable
solution for all,

Gietting back to the business on hand, I'm sume
vou're all wondering how you placed in this year's
Sweepstakes, 1T so, the pages to follow should be
of considerable intevest,

The 36th ARRL November Sweepstakes saw 2
total of 1750 entrants, down somewhat from the
previous vear, OF these, 970 chose cw while 780
entered the phone section. Awards are scheduled
for an April 15th mailing.

The next major event on the sctivities calendar
is Field Day. Alt set? If not, now’s the time to give
it satne serious thought. Rules will appear next
month. C U then!

)

¥ Clommunications Assistant, ARRL.
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TOP TEN. .

Fach vewr there are a humber of uutstanding
signals to be heard in the November Sweepstukes.
This year's clite include:

CW. Swgle operator. W6RW (WeDQX,opr.}
121,525, WSSH (£1ZND,optly 118675, KIZKIR
118,457; K6EBB (WeCUF opr.) 118,144; K4GSU
11%,104; K6 AHV {KYZMSopr.) 116.950; K2KTK
116,194; WATKUW 113,176; W7DI 112,470
WAKEC 110,950, Multioperator: KSLZO 152,550
WATIED 109,770, KOGXR 8LYI8E,

Phone. Single operstor: K9LBQ[7 156,252
W5RUB 142,672: KeUYC (K9ZMS opr.) 142,266;
WSQOQQ/7 140.503; WSJAW 137.048; WSSH
(K1ZND,opr)  136,150; WAGEMS 135712
KABAL  132.202: W3AZD 130.600; KEDOC
(WABLEQ, opr. | 28,908, Multioperator: KSLZO
183.076; KOURN [47 448; WATIFD 121,984,

Special  congratulations  are  in order for
KSEBQ/7 and WoRW (WeDUX apr.y, Top Ops on
phone aud cw, respectively. A word of praisc also
for KIZND, KYLBQ/T wdso WATKUWY and
K97ZMS whose outstanding etforis placed them in
the Tup Tern both modes.

It should alsu be noted that KSLZO, leading
Multioperator entries both modes, managed over
1200 O80s on phone in a truly outstanding ettort.

Novice News

fach year the invrewsed operating abilities uf our

neweomers hecome tnore and move evident. Lead-

ing some 10N entrants in 1960 was WNIAIP,
Jeffrey, with w seore of 23,520-208 QSOs-60
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Sweepstakes

AL NOONE,* WAIKQM/WB6SAZ

sections in 16 hours of operation from the Wis-
consin section, Thirty-two additional section
awards are scheduled for mailing to Novice winners
as follows: WN1s KRX/1, LID; WN2s DRS, EPT.
JAM and LIJS; WN3s MDY, MHF:; WN4s LHO,
LKC, LZK/4, NRL, NVM; WN5s WKV, YLM,
ZRB; WN6s CAD, CEl, EIM, HSJ, NYT; WN7s
iWU, MEO; WN8s DGH, EQH, EUN; WN9s AIQ,
ZKL; WNps AAZ, VFI, YIW, YLQ.

SOAPBOX - Pbone

Where did the linears suddenly come from? -
W3ZNF.,Del. Happened to call CQ on a New
England Net and mentioned I needed Vermont.
Sure enough, there was WAIGKS - Vil -
K3LWR/3,EPa. The SS exchange is too long and
useless for this type of contest work. — W34ZD,
MDC. We finished a brand-new antenna farm 35
minutes before coniest began, then jost time
because we were SO exhausted‘we slept in. -
WB2DRG, SNJ. Operation was intermittent due to
F. Murphy. ~ WB2HUA, WNY. TVI is nothing . .
40 fraternity brothers complaining about CQ 8S on
their stereo systems . . that’s something. — WA-
3C0J]3, WPA. Great S8, had a lot of fun. Where
was Hawaii and W.I.? ~ WA9WPO, lll. Sure wish
we could have gotten one of our 75 meter antennas
to work. — WA9QEI, Ind. Had more trouble
working Wés than KZ5. ~ WA49ZCP, Wisc. The CQ
wheel really helped save my voice for Sunday
morning. — WQAIH, Minn. One WAS got hysterical
when | answered his CQ South Dakota for SS. —
KQZTV, SDak. We need to make check sheets
farger. — WASRTG, Ark. My first S8 ever and it
was great. Also confusing, hectic and noisy. -

WB4KTR/5, La. Keep up the great contests, they
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VE2BVY

get better all the time. — WB4OQR, Tenn. First
clean sweep in 21 years of hamming. — W8DQL,
Mich. Gave up trying to hold a frequency with my
peanut whistle. — WASTKM, Ohio. Disaster struck
as the beam stopped working, the final went and
the audio was a fraction of what it should have
been. Murphy, why now? — WIBGD/2, ENY. With
a venerable check year of '34, I guess you have to
get used fo people calling you *‘sir’’ in the SS. —
W2LEJ, NLI. Operating competency of partici-
pants outstanding. —~ W2MB, NNJ. Knew [ was
“Qed” up when I worked W@QQQ, WA5QQQ and
W5QQQ/7 ~ three of four QSOs in a row. -
KI1KPQ, Conn. Look for me next year from KZ5 —
WA9NSR/I, EMass. Recommend additional points
for KH6, KL7, KZ5 and VE8 QSOs — WIIXL,NH.
How about that, I was a pile-up — WAIJFG, RI.
Your contesi message getting fo be a ridiculous
length. ~ W7GKF, Mont. Last SS for the next 4
years, leaving for the Navy. -~ WAZ/OG, Qreg.
Would like to be able to QSO same station on
different bands. — K7INE, Wash. See you next
year, if my wife doesn’t shoot me first. —
K9VER/7, Nev. Where were the Wls, didn’t hear
anybody north of Connecticut. — WA6CPP, SJV.
Made fast minute phone call to K1GAX in Maine
but found out next morning we had worked it for
the Clean Sweep. — WAG6CRI, SCV. [ thought my
ears were playing tricks on me when 1 worked
KH6GMP and KH6GPM on successive contacts on
the same frequency. — W@BWJ, Colo. Since Wyo-
ming is no longer a rare one, thinking of packing
up and moving to Idaho next year. —~ WA7ZEWC,
Wyo. How ironic that [ couldn’t hear anyone in my
own section. — W4KMG, EFla. My first attempt at
S$S, had lots of fun. - WB6FRD, L.A. A great

contest, wish I could have given it full time. -
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KA YNB, Org. First attempt af the 83, hut believe |
did make 2 few happy with the Maritime section, -
POl AW, Mar. First 83, looking forward to nest
yeur, PESAA, Susk., Vst S5 singe 19449, sure
nice o oget in the swing again hut sure need
practice, VEAKFK . Alta. Operated ont of owr
Centennial Club Siation. Condx poor, just turned
good when had to go to work., - VESNWT, NWT.

SOAPBOX — (. W,

I know | ¢can do better if 1 had 40-meter operation!
I reully enjoved the contest. CU next year!

WAIHOM, EPA, Never did hear Me, Vi, cw or
phone, Must have ull come to X for the Mora-
tovium. ~ WAILKH, MD. O, where (3, where is
NN]? K2OPN, SN)L Everything in the world
went wrong with the rig. WA L2, WHNY.
Creat fun, but hard on the seat of the punts.

W3ET, WPA, Fifty miles from Vi - no Vi in log!
Early skiing? W2IKT, ENY., My new XYL (3
manths) got her first taste of hamming. Still
haven't figured out whether it was good or bad., —
WIDYE:2, NLL My fiest 83 ay Clergyman eoin-
cided with my first wedding s o Clerpyman. -
WA 2LDX, NNJ, Fiest 85 1 ever worked all sections,
4 real thrill WOLKS, 11, Enjoyed the contest
very miich and will be hack next vear, Many
thauks to ARRL for taking care of amateur radio,
- WASHAIT, IND, Haw gbout a Q5T article some
time Jdescribing the job of tabulating and checking
contest results? Believe ult participants in contests
would enjoy hearing about vour job. — W9HE,
WISC, Very wild contest, WASSr, ARKL A
real great contest wid what 2 way to improve vour
cade. -~ WRIFHE/S, MISS. Enjoved the grind — be
back next vear but don’t ask me why, hi! -
KLSXD, TENN, Second time in the contest,
enjoyed it immensely, Surprised haw broad a 400
Hz filter contd seetn. =~ K 7RO Y, MINN, My first
5% contest. Not bad. - WNOWEX, SDAK, 1 was
wenerally pleased with the 55, Most operators were
very courteous! — KJCRE, KY. That dumb alarm
vlnek didn’t go off agatn so missed a few hours. -
WARZDT, MICH, Now [ know why Murphy s the
most feared name in contesting. — WX IWPC, Ohio, |
was disappointed that 1 couldn’t work at least 68
sections this vear with my 8 watt 20 meter rig.
Mavhe next vear I'll put the antenny oulside.

WRQ /R, IOWA, Where were VED aud WL?? -

KREWT, KANS ' trade you three VEBs anda VT
for an ARKI WAGEMS, MO, Heard on the bands:
““What's woing ot in Coan? Everyone [ hear has
over HH CRROs™ attributable to o WH2, -
KIGUD, T,

LED SECTION BOYTH MODES
{Boldface = syer 100K sach mods}
WaIPAU WIIAW WRSH
E3HKK WS5RUB WI9YR
WINKI** WABIVN L FARY
WAIKDO**  WABLXN/6¥* WHSOE**
K4BAI WBGT(1]*% WABCVS
W4KEFC RTWWR WADEMS
W4UHL WATIFD## KL7IDO
KSLZO** WATKUW#* VEIUQW**
VESAAFF VESLS
TRYLBQ/T -Phone
#4+hfultioperator

Affifiated Club Cowmnpetition

Fach veuar an eograved coco-balo gavel s uward-
el to the ARRL-aftihated club whose members
amiss the largest aggrepate seores. Fur the 3th
consecutive vesr, the Fotomae Falley Radio Club
has  suceesstully  outclassed il who sought fo
dethrone them, This year™s big guns were W4RKFC
un ew and W3AZD on phovne, Victary wus nof
cusily attained, howeyer, us clase on their heels was
Conuectient’s Murplys  Marauders  Yinishing 12
strong second: it excepbional feut considering this
was their weoml 85 entry. ‘Luking honors were
WIBGD/2 on vw and KITHQ on phone, [hird
place gaes ta the ladian Hills Radio CTub of Chio
with WEBQXQ taking Club Awards for bath modes.
The oaly other score aver a million was that of the
Minnesota  Wireless  Assoeiation.  Their  {lub
Champs were KPORK oo vw and WOAIH on
phone,

MNVISION LEADERS
W, Phane

Single tulti Single Multi
Operator  fiperator Operator  (iperatar
KAKIR WIANKI Atlantic W3IAZD WAGN
WaRGQM WaYR Cantral WavY T Wave
KBAORK WHEHSC Lakata WaAalH WARDGW
KL4PU2Z WhYM faelta WhHRUB WAaAMICE
WwasH WABLYT Great l.akes WBSH KERMK
WI1BGD/2 WRSZ Hudsen Wa2MB WAHZOXE
WABSEMS KBGXR Midwest WARQEMS HBUKN
WwW1gPW WIMX MNew Enaland K1PKG WA LILY
KITWWR WATLFP Northwestern WhEQQQ/7 WATBKW
FeEBB WHHEIP Pacitic WAGIVIN WBeTO S
WA KFC WEB4KPD Roanoke WAKFC WEB4FDT
WATKUW  WOaaVPQ Rocky Mtn, KaLBQT WIOHR
wapal WHR4l QL Southeastern H4BAI WALECY
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Qur 49th and largest state was ably represented by
KL7AIR, the Elmendorf AFB club station. Shown
operating is KL7GCV, Kramer, with WL7GAD,
Ron (now KL7) assisting. Thew QTH, a rare
compromise of natural beauty and a highly desira-
ble radiating system.
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Above are but a sampling of the many Novice
enttrants that could be found in the November ‘69

S58. They are (from top to bottomi: WN2JAM,
Peter; WNANRL, David; WN6NYT, Gary, and
WNOZOF, Joff.
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AMarivime VESAA (VESs KR PC PK)
13,897 79261 A22
VO AW 052 Se-d] Ao Ppass
L
Urnehec VEGAGY 32,535 IR1L58 A13
VEIDIN 91K 1714 Aaud YEAFK 19,480 16356 B12
arizse Columbia
Oriario vETL 264.55 B1
WHIKDIVES S04 181-sam7 Bl PYEQ 2ed-5s b1k
VESAYR " 3480 o0-1% hoe Jpifll. TRZIS thads Lo
YE3IEHQ 2520 47.30 B1O .
VIBGOE. 2464 4428 Aot ¥ kot N, W T
E3US 1182 211.1% ROZ ) )
VEIGHO 3020 3007 And 553;&[.”"%;-2;4(.’9‘;5]"4 k4
VEICSH 1776 3774 Ans YL T A,
Check Logs

The call signs listed below are entered as check
logs on a non-competitive busis for one or more of
the following reasons: (1) Faiture to submit a dupe
sheet for Iogs with over 200 QSOs (the majority
fall into this categoryy, (2) Failure to submit
Summary Sheet, (3} Request to be listed as a
Check Log.

Phone

KIKNQ, W1iLV, K2F0O, WAIEBW, WEBITYR,
W3DQG, K7TUPI/4, wWaKDp, WaUQ, WA4TWO,
WBAHYV, WASVPL, K7YUI, WITFOQ[7, WTHEM,
WATFID, WATHIQ, KBUVK, KsMMH, WABIUY,
WBEBQG, WA9AQZ, WAUYLD, WASYXG, WAY-
CIU, WARINF, WAQUME. WSILH/VE6.

[

WIAX, WiIHRO, W2VL, WAZEGT, WAZEXZ.
W3DQU, W3IGHM, W3YQ, WA3JQO, K4BN,
WaGF, W4IUK, WSOE, WASVDH, WTIV,

WT7QYA, KLTMFE, WoPVI, WARIUY, WBSRPFD,
WOMEKH, W@YSE, WABCIU, WAQPRS, WAGYGS,
WNPYSU, VE2DIN., VE3AWE, VE3FHQ., VE3-

RMC. {5
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In the Public Interest, Conventence, NeCeSSity .

CONDUCTED BY GEORGE HART,” WINIM

PSIIR RE EVALUATIONS

HERE we po sgiin, throwing imbals around.
L ppR stands for Public Service Honor Rell
Yo will find it on puge 75 . After o few months,
the witialy PSHR will start bevoming oy conumon
and well known as the BPL. it seems to have
“taken hald™ und is probably here to stay.

Fhis i not to say that everybody agrees with the
way it is handled, of even that all ute sgreed it
should have been set up in the first place; but
geners|iy speaking the response has been about as
vapeeted and the  listing s attracting many
service-uniented  anadeurs  who  performe their
survice in ways olher than running up furge tratie
totuls.

The First PSR Ysting was in Febrimy (ST,
refiecting November w tivinies, The second was in
March (ST, rellecting Becember qefivities, You't
notice it was sumewhat more extensive, with type
sice reduced to keep o to o halt a page. OF course
Jecember getivities wre ustally the peak ftor the
vear: nevertheless, the column sbll comes oot
futger than the BPL, and so the decision has heen
made to teyuire 3 points, instead of 15, us 4
minimum for listing. As this v the first listing since
aomouncement of such 4 chinge, thosemaking
between 23 and 2% puoints will continue to be
isted. bui without « breakdown, Starting with the
Tily issue, only those sctting 30 points per manih
o Bigher will he fisted 1n the Pb‘}j_l((

+Compuitncations Manapeer, AHIL,

Aside from the comnplaints urising trom i
misfuke made wlerically here and there, either by
the SOCM o the migions here aé headguarters, the
Amount of peneral ascceptance ot the PSHR s
encouraging. Thase asking quesiions tor the most
purt  sevm to he satsfied  with the answees.
Nevertheless, we are anly beginning, We stidl have
to evaluate the eyuity of points tor the vuricus
funciions. osfablish 4 routine for reporfing and
listtng, scrtle an 2 cut-off for listiog o hich makes
the honor passible with reasonable vifort but not
s easy that it can be wchieved without enuush
effort te make 1t worthwhile. It will be perhuaps wix
months or a vear before the PSHR will be settled
down as o pernaient part of the ARRL operating
structure. similar to the BPL. Meanwhile, vour
suggestians for making it more meaningful e
always welcome.

Repeaters

We have said betare and we'll suy it again, that
no new uperating fechmgue has uifered soch
putential For amateur radio public service as that of
¢hf m repeaters, Anre kind of repeaters, for that
mstter, but fm sectns to be the accepted mode best
suited Tor the purpose.

Prouble is, there seemss fo be i tendency o the
part of some repeatel groups to be selfish about
who uses their gepeater and tor what purpose.
indecd, somw proups st up theiw repeaters for
strictly  seltish  poarpases having  no  remotest
connection with public service and then take steps
tu e that it & used ooly by their little group and
only for the purpose.

in a way, vou can't hlame them. An enterprising
group of amateurs weis topether and decides to
aperate s repeater on some mountain fop or atop
wang till building, They expend 2 lot of time and
effort, and perhaps same money too. in locating a
sgitable site amd wequising permassion to use it
They muster their technical brains fo provide a
surtable transmitter and gecetver, to sulve the
Always-present problenss wf in-and-out frequencies
and wdentification and separation between transmit

VESCYR reports that this is a photo of the “poticy
committee' of the Ontario-Ciuebec net, but qoes
oh to say there really s na such entity and this was
just a nice, Friendly yst-together, Left to right are
VE3s FAX DBRG ATI LK EBH CYR and an
unidentified SWL.

QST for



and  receive antennas, They climb  maountains,
towers ur make like steeple jacks crawling around
the tops of skyscrapers to erect the untennas and
instafl the repeuter gear,

Finally the big day comes. The husky repeatez is
activated by & low power signal miles away and
relays the spoken word to another point many
miles in the uvpposite direction and far helow
line-ot-sight from the originating point. Yast new
horizons are opened up.

But what’s this? Suddenly a strange vaice
appears on the repeater {Iequency  someone who
did not participate in uf the planning and who
shed no sweat and spent no money on the
instatlation. Right away theve is traubte. This s our
repeater, we built it, instalted i, and by golly no
une but ug operates it! S boat it, bun! But the
interloper seplies that the amateur huonds are free
for all to use and nobody, whether a manned
station or a repeater, pre-empts the use of any
frequency. The repeater graup then findgs wiys to
prevent the repeater from being activated hy
unvone but the members. The interloper slups on a
carrier, interferes  deliberately  with  repeater
operation. More trouble, threats of legal action, or
maybe just nose-punchings. In any case, the
sitwation deteriorates and amateurs fight among
themsetves, A fiehiious exaggeration, but similar
incidents are not naknown.

Perhaps what is needed is g code of ethics for
repeater operation. There already is a directory of
wepeater - frequencies, ulthough  probably  uat
complete and very changeable, ARRL wili include
public service repeater frequencies in its et
directory, iysued ance annvally, Meanwhile, shall
we give some consideration to a code of ethics to
which all dedicated repeater yroups van subscrihe?
For examnple, to begin with, « rule that any
repeater may be used at any fime for u public
service  purpose; then pevhaps tules regarding
interference with repeaters, intentional or
otherwise, priority of use. rondurt and rnguage,
We might even set up voluntary sub-hands to be
used exclusively far repester transmitters, Worth
thinking about? Your Repeater Advisory Com-
mittee Aas thought about it, but needs yvour
assistance, so Keep it audvised, Committee members
are  WOCXW  (chairmaony,  W20ODC, W4GCE,
WEVPQ, WeGDO, W6MEP, W7FHZ, WIBUB and
VE3ZADO. Let's start a new slogan: “"Repeaters far
public service!™  WINJM,

Public Service Diary

On Nov, 13, amatewrs were called upan to wid in
the seurch for two womzn and two preschool-age
vhildren who hud become lost in o large area uf
virtually unmapped sand  hills in Washington
County. Vlorida, The ladies had left early in the
atternoon and had not returned by dark, Although
the darkness hitdered the searchers, most of the
area had been vovered butl there wus »till no sign of
the party. At dawn, a private aireraft equipped
with 2-meter fm equipment joined the search, but
fust as it began tlying a grid pattern over the search
arex, word was received that the lost persons had
been located. All were well, but had spent a cold
oight on the sand dunes. Participating in {he search

April 1970

Wisconsin SEC WANGT was presented with on
award recently by the U.S.Weather Bureau for his
work i establishing and aperating a severe weather
reparting hetwork in that section. Left to right are
WOKWQ, a meteorologist with the MWilwaukee
affice, WONGT and R, W, Harms, Director of the
Milwaukee Westher Burewu, who presented the
certificate which was signed by the director of the
Erwviranmental Science Services Administration.

wiere WAaLXK, WAASRR, WAQTUO and W4ILKB, —
WHIKB, SEC W, Fla.

At DFISZ on Jun. 2, VEIAPT was returning (o
his place of employiient it Dorval, Oue., when he
distovered # collision invelving a cur and truck,
Using the VE2RM repeater. VEZAKM wus von-
tucted and the police were notified of the mishap
that svas severly hampering the normal tlow of
traffic. — VE2QALE, SEC Que.

Reginning in the early hours of lan. (4, the
Hood River Valley of Oregon was stricken by an
extremely severe ice storm. Temperatuces had been
below freezing for several days and more than a
foot of snow was on the groand: to complicate the
problem, warmer aic from the Pacific moved in
causing a two-day deluge of freezing rain. Yce
velecting on powsr and telephone lines eventially
caused ninety per cent of the valley to he without
necessary utilities,

On Tan, 20, WATKIU left for Parkdale in the
hardest hit part of the valtey to set up a 7$-meter
station at the fire station in that city, while W7l AB
alerted other local amuteurs to begin manitoring
the state RACES frequency. A number of priotity
messages were handled by WA 7y EXD EZJ NHN
and KL7OFRf7 during the several duvs of the
apecation, WAZKI, EC Hood River County,
Clre.

While maobiling at 14007 aa Jan, 30, VE2BFF
came upon an accident at the intersection of the
Decarie Expressway and the {rans-Canads High-
way in Montreal in which three vehicles were
involved and several persons were injured. VE?2-
DFE replied to the call put forth on the VE2MT
repeater and the police were summoned, - FE-
ZALE, 8EC Que.
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I'he Eallovang stations bad points tatals between 24 and

4 points. Keginning with the July s5ue nf 8T anly those
PhHR clinmants with totals 30 aud whuove wiil be Isred. 29
WAIORH, h2eTH, BTUYW. L7W G, WoSPH, WaqVIs:
2R WiEIH, WaAllYY, WHAZLE, KkeyBY, wgpAat: 7
¥ PAZ O, WATYYT, Wagoly, WAJUTT,
WTRUE, WART DA, WIPHY, %3lbX,

: 2% WarN, WGE'()‘[ WA, WNIR.

Codbegory foer l,i] Checking o o pets; () Cheching
intn phioreyRITY et 13 NUS o pets: {4) NUS
plioned®1EY nets: (351 pertoeming tison, (at tegal phone
patches: (7Y moking B8P i) handhng energete v bratfic (9

erving as net manuger,

O Feb, 7 while traveling five miles northwest of
Billings, Mont,, WIMBY discovered un 2ccident
involving a cae and a teuck. Using his mobile rig,
WIMBY called for any Billings stations o fragaen-
vy, KTCHA and WTREY answered the cull and
although they were also mobile, they were able tn
stop «t a telephone to vontact police. After the
police were advised, WIRZY and K7CHA contin-
ued un thesr way eventually arriving at the aceident
seette where they helped to Jdirect traffic uetil the
highway pairol arrived. KTUHA, who hid heard
the ariginal transmission but was unable to answer
immediately because his trapsmitter was forned
off, stood guard on the frequency for any further

tmessages, - WIREY, SEC Montana,
After win vutbresnk of German Measles in the

suuthwest corner of the state, Oklahoma otficials
decided on o state-wide noculation in an effort to
stem the outbreak which was rewching e¢pidemic

18

propartions, it was spon vealized, however, that
vommunicaticns for such a large operation would
be  difficult aud anmteurs were asked to lend
assistance. At noon on bFeb, 1, the Oklahoma
Phoae Emergency Net was activated with WASBESN
aeting us net conirel. WASKFT was vperating u
station that had been installed in the state’
department of health headquarters and rmany
messages voncerning distribution of the vaccine
were handled, [0 some aress supplies of the vaceine
were short while in others there were surpluses;
amateurs were used to fransport supphes znd
alleviate the shortages.

While the state-wide net operated, loca nets in
g¢ach of the three largest urban areas of the state
were also daoing their part. In Grant, Garfield and
kay Counttes, the Fnid Amateur Radio lub
handled vommunications for the county health
offices with maore than fifteen amateurs taking
part. The Enid repeater was used to great wdvan-
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tage with WASOWO carrving out lisisnn between
this group and the net.

in Cklahoma City, more than thirty=seven mem-
bers of the Oklahoma City VHF Ciub turned out
tar the operation using both the & wnd 2-meter
bands, WASEQW acted as linison for the two meter
net while W5GBB served the same function on six
rmefers,

in Tulsa Cuunty at least sixteen amateurs tonk
part, most of them uvsing WASLVT, the local
repeater. WSOK, the Electron Benders AR, Wil
.used as control station und afso carried owt laison
duty to OPEN, Operation in this aren was directed
by EC WSDFQ and his assistant KSZC).

Nearly 200,000 children between ihe agus of
une and eleven received inoculations Juring the
campaign. Telephone lines serving as the normil
cammunications medium for the departmeni of
health were soon overloaded and wers all bt
uselexs, In some cases the state direvior spoke by
phone patch to local authorities ta expedite
procedures, Eventually nearly all details of the
operation were being carried out through amateur-
supplied communications, — WASFSN, SEC ida,

During the month of December, sinrfi-six SEC
reports were received at headquarters, encompass-
ing activity by 16,307 AKREC memhbers. 1his is 2
decrease of one repart but an increase of 174
mermbers from the same month last vear. Slictions
reporting were: Ala, Alta, Ariz, Ack, Calo, Cong,
[el. EFla, EMass, EPu, Ind, lowa, Kuns, Ky, LA,
Lu, Mar, Mich, Mo, Mont, Nebr, Nev, NMex, NLI,
NNI, NTex, Ghin, Okla, Ont, Org, Gue, SDgo, 8§,
SCV, Sask, 5C, SDak, SNI, Stex, Tenn, Utah,
Wash, WVa, WFEIa, WNY, WPa.

A total of 515 SEC reports reached headguarters
during 1969, a decrease of three from the previous
vear. More startling than the decrease in total
reports, hawever, is the fact that ceports were
received from only 53 different sections during
1909 as compared with 55 in 1Y6% and §7 in 1va7.
This means, of course, that fewer SkUs ure
reporting mare often, This savs a lat for a few
people, but doesn't do much for vou other goys,
It's getting so it is nearly possible to do this report
each manth without bathering to keep u tabulation
- the sume sections are always represented, This is
not to say we don’t like having sonwe SECS report
afl the time. We'd just like to hear trom the rest of
¥a at least once in a while, Sections having records
of twelve reports during 1969 qre (figures in
pacentbesis are the number of consecutive vears
the section has had 100 pereent reporting): EFla
(18} SDak (10): Alta (8); Mo (6); Sask €5); Coln
(4); EMass (4): Mont (4): Ark (3); Mar (3): Nebr
{31 Que (3); SNJ (3); Utah ¢3); Nev (21: 80V (2
Tenn (2); Whla (2); Ariz, EPa, [nd, fowa, Mich,

Members of the Marion {Ohio) ARG set up a
message booth «t the Southland Mall shopping
center on Deecember 13 and 20. A number of
messages were handled but it was felt a larger
number would have resulted had there beeit bhetter
publicity for the operation. Seated at the operating
pasition, left to right, are WNBEGJ, WNBECY,
WABOIX and WBTV, while WNSECX, WASPDA
and WBTSV look on from the rear.
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In Emergency . . .

Mauitor your ioeal emergency net fro-
uency,

AMake contact with vour loeal EC or RO.

Take unmediate steps 1o follow any pre-
arranged plans,

stay off the air unless or aotdl von wre
stre your can be of ussistance.

In  widespread  emergencies,  mouttor
WIAW for lalest bulleting and news.

NMex, NLI, Ohio, Sk, und 8Tex. Those sections
missing only one reporf during the yesr were: Ala,
Cona, KKy and NTex.

Traffic Tatk

WB4GTS paints out that ARL texts with non-
existent numbers are stifl oecasionally  coming
through, and can vause a lot of confusion. Case in
peint: messages cootaining AKL FIFTY ONE and
ARL FIFTY FIVE. They are uat on the current
CD Form 3. What do they mean? What does a poor
unsuspecting aperator do when, having been asked
ARIT and respanded ARL, knowing that his trusty
CI3-3 is in his desk drawer, he finds that the ARL,
text given him is not on the form?

Well, this is what we get for fooling araund with
a more ar less “fixed™ list of texts, But everything
changes and obsoiete material can™t be carried in
the literature forewver just because oveasionally
someane uses an ohsolete form. What bappensd
wias that many year§ ago (must be at least five}
form 1.3 wis revised to eliminate eighteen of the
numbered texts then on the list which were never
or seldom used or which were just a differsnt way
uf saving the same things said by other numbers.
For example, how much difference is there be-
tween “Merey Christmas aod Happy New Year®™
(ARL PIFTY FIVE) and “Wishing vou a very
Merry Christmas and a Happy New Year” (ARL
FIFTY EIGHT)? So the Fformer number was
eliminated, Others were eliminated because the
translation was hardly any louger than the text
number - for example, “Wish you happiness® isn’t

much longer and a great deal easier, to send thatn
“ARL THIRTY SEVEN.” Aftogether, % numbeps
were eliminated from the list, in order to make




- New subfect:

raoun tor the addition of 12 new numbers. Vone of
the o Humiees way regssigued fO 0 e W Meuriig.
All the mew texts were given itew romhérs, not
previousty msigoed, to make sure nobody could
defivery a wrong text. The new CD-3 alsn listed, at
the batitom, numbers that had been eliminated.
#long with existing texts that couold be substitnted.

Then dlong cume the nwlitary $JATX numbers,
which wwrendopted as standard ARL texts by
dprecment with the three MARS services, U3 had
to he pevised apiin, {0 add 12 megnings. Conse-
wuenly, the cross- reference st was droppeil,

The newest C1-3% was relemed in Sept. 64, Since
it does not coutain the erossreference, and since
what happened to WB4AGTS could happen ta you,
we print the cross-reference list herewith. Chip it
out and post it ab your aperating position - or, it
soie ot want to deface vour Q8T make a copy

of it

fletered ARL mumber Sufwtitute ARL number
HIVE THREL

EIGHT SEX

TN YLEVFN

FOURTEEN TWETLVE OR SIXKTEEN
SEVENTHRN LUSHTEEN

THIRTY THREE
FORTY FOUR
FORTY FIVE or
FORTY SEVEN

THIRTY TWO

FORTY 51X

FIFTY ONE
FIFLY FIVE
FIFTY SEVEN
SIXTY FOUR
SIXTY FIVE
SEXTY 51X

FIFTY TWO
FIFTYFEIGHT
FIFTY SIX
BIXTY THREE
FIFTY THREE
SEXTY ONE

Nice fetter from M. SEC WA4EC)
talks about “shotgun™ techniques in handling
traffic. *'The sending operator first transcribes his
mexsage on gudio tape at e given standard speed,
then plays it back at double speed. ‘The receiving
nperator reverses the process, copying at the higher
apeed with playback at his leisure at the slowes.”
Lising this method, see Dick, speeds of 240 wpm
are eustly attained.

He's speaking of voice lransmission, no doubt. A
few yeurs hack we handied traffic by this method
with RoBEWY, and later with WisMU, by ow.
{What ever bappened to those fellows, anywav'!) it
worked. just fine. However, it doesn’t really suve
anvthing but on-the-air time iit avtually reguires
fare. ppetator time on cw), because the operator
has to make the recording hefore he goes on the
air, then send it on gir, and the other apecator has
to receive it on the air and play it back later, It has
the disadvanrages uf not heing able te get *fills™ it
atty part of the messape i lost, but WAQKC ] savs
thiut reception is actually enhanced in the playhack
hecyuse Ihe audio frequencies of interfering signals
Aned QRN are cut in half. One other fagtor might he
cunsidered o drawhack: both ends wust have tape
recorders and presrrange both the transmission and
reeeption. On voice more on-the-nir time cun be
saved than on vw, since the messape mavy be
fransimitted at reading speed instead of seeiting
speed,

Another procedire that might be useful on cw
by nsing rvecarding is to record refaved muessages
divectly from the sendieg station anil then refaying
aver your transmitter using fis fist. lnteresting? All
sou do is record the message on ¢w us it is being
sent to you, When vou relay ity veu play the
recording into a rectifying ctreuit that, either hy

30

refay ar elevtennically, Revs vour transmitter,
Steady signals are required for (DO% suceess in
this, aud often QRM or atmospheric or other
clectrostatic crashes will biot ont something, hut
it's stiil u device which lazy (o glass-aemed!)
vperators might occasionatly wse, . WINJM,
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National Traffic System W2FR reports things going very
well nn 2RN, at feas! representatinn wise. WIHRY savs
several people on 9RN are Jue for certificates but he ix
switehing o a new wethod nf issving wallpaper and requests
that aperators be patient.

Janruarv reports

Ner Sexvtdnny Traftic Rute Aug. fHep (%)
EAN . . ... 43 Ebati] 540 Té, b an,.3
CAN . .. 0 94 t.174 S1.7 1000
PAN L L L L oL 3 2288 L2855 ST 100.0
RN . . . . . 14 1224 Prdedt] 165 RN
RNL L s S4 744 .4 PR
RN O L, A2 544 438 5.8 98,4
4RNI L g7 42y 4t “4.5 Ty
RNS . . . . .. 7a 1381 N 18.6 a7l
RN6 . . . ., . &0 1254 507 8.7 45,0
BRN7L 0 a2 741 RET oy 53.0
ARNL L, sy S0 354 R0 o8
9EN ., . .. RO %o 64 101 PR
rest ., 42 LRE 586 15.0 8.9
TWNL . . 53 at J304 5. T2
Huctions2 biles:] lag4n nH

1€ Fastern 913 1450

TEC Central ] raz2

TCC Paaifie 1603 1566

Sy ST FTA4E 15

Record J003 F5538 1 33% A

L1870 SET information not included.

2section 2nd local nets reporting (8314 QUEN, OS8R, 8N,
LUSEN, Frankiin Co,, Central Ohio {Ohio) ;WMN (Ma; CN
CPN (Conn.); PTTN, EPA, EPAEPTN (Pa): NON (Caily: ON
(N.C, and & s MTN (Man.); WMN, WS88 (Mich,); PVYTEN
(N.L); VSBN, VN, VEN (Va); WIN, WSSN, WSBN, RWN,
BEN (Wise, )3 FUATN, KYN, KTN (Ky.); CCN (Cole.! 1LN
£I0Y; NLIPN, NYS (N.Y.); QKS (Kans.); TTN (Tex.); S82,
DLZ (Ukie); BEN (Ore); BUN (Utah); W.Que. VEF MODOTN
(Md.-1.Co; WEN (Wash,): OZK (Axk.); @IN (Ind.); GN, VEN,
FMTN, FAST, FPTN, QFN, TPTN (Fla.): PTN {Me.}); GEN
(Gl GBN (Oni): MSN, MSPN (Minu.1; MSBN (Miss.):
RISEN (R.EV; AENR, AENH, AEND, AENR, AENT (Ala)
ATCC functions not counted as net sessions.

Transenntinental Corps, lanuary Reports

{utaflNet
Areg Functlons < Sueeessfut Trafric Traffic
liastern L lut 55.0 3903 1450
Central 13 E ] 2154 1022
Facific . 6D 6.2 3132 1366
Summary . 414 4.7 9IR9 4038

The TUC Roster: kastern Area (WIEML, Dir) — Wis BIG
NIM WOG YKO, RIESG, WALITM, Wis FR GKZ by 3168
Kl: KIR RYH, WA2s CAL HMO CU UWA, Wi3FML,
KIMVO, Wds NLC SO0 LG, WIWST/4, WHs (X UM,
ESMKQ, WASFOS, Central Area (WALCX, Diry — W4DGG,
KAAT, WAME, WYs CXY VAY, WAYs RAK VZM, Wis HI
INHOLOX UCE ZHN, KGAREM, WARs DO 1AW MLE RVR'
Pacific Area (W6 VND, [dir) — Whs HUF BNX BOT (PW VNQ
VIT, WABs LFA ROF, WEaHVA, WTs D2X K7 GHT,
WATCLY, Kaisp,

Independent Net Reports

Nez Sevsions Chech-ing Teatfic
Northeast Teaffic . . . . . 31 IRS 31s
Clearing House . ., . | | 27 412 314
Mike Fapad EXT . . . ., 27 430 338
HEAstern U8 . . ., ., | v t1s 12s
3L X | taus 1663
Hit & Bounee . ., . 31 440 514
ECTIN L L - 3 | 357 50
20 MetecSBBE ., L, L L 21 44 4006

(52

SWITCH
TO SAFETY!
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1S YOURS ONFILE
WITH YOUR QSL MGR?2

A/ ML QNE Buerean

The function of the ARHIL OSL Buread is to facilifate
defivery to amateurs in the United States, rts possessions and
Canada, of those 081 cacds which arrive trom ginatent stations
in other parts of the world, All ¥ou have 16 do is send your 081
Naimger fsee {ist helow) a stamped, self-nddressed envelape,
ahout 4% hy 9% jnches in stze, with voul iabe ad sddress n
the usual plave un the tront of the enweiope anmd your call
printed in capital letters io the upper left-hand corner,

Cards for stations in the Linited States and Uanada shouid be
aent to the proper call ares bureau listed below, Recent chanpes
ate in bold fage,

WLKLWALWNIT - Hampden County Radin dssacigtian, Hox
216, Forest Park Station, Springtieid, Mass, 011 0%.

W2,KIWAZWB2LWN? ~ North fersey DX Assn., PO Hox 205,
Ridgevand, New lersey 074581

WLKALWAILWNI — fesse Bieberntan, W3K1, RI> 1, Vulley Hill
Rd,, Malvern, Pennsylvania 19155,

Wa,K4 - H. L, Parrish, K4HXF, RED §, Hox %04, Hickory,
North Caruling 284q1,

WALWBAWNAL - 1. R. Baker, W4LR,
Mulbourne Reach, Finrda 42ust,

WIKS WASWNS — Keoneth F, Lebell, WSQMI, 306 Kestertield
Blvd., Enid, Oklahoma 73701,

WA REWAL WBa WNGL - No. California DX Club, Hox (1, Los
Altos, Califarnin 407232

WIRTWA?ZWNT — Williamette Valley DX Club, Inc., PO Hox
585, bortlund, Oregan 977057,

WHKEWARBWNR — Paul R, Hubbard, WARCXY. 921 Market
St., Zanesville, (hio 43701,

WIKYWARWND — Ray P. Bieren, WaMSG, Box 509, Fimhurst,
Linots 613126,

WEKAWARWNGL - DNes Maines Radia Amatenr Amangiation,
PEl Box 38, Ues Moines. fowa,

KP4 — Alwia Rodrigues, KF4CL, PO Bos [o6l, Sun Juan, PR
W2,

K5 - Glona M. Spears, KZ5GS, Bay 407, Batboa, Canal Zone.

EHa,Wha -~ Juhn H. Uka, KH6DD, PO Box PO, Afeq, Ozbhu,
tawaii 96701,

KL7WLET? Alaska QSE Koreau, Star Ronts O Wasilla, Ataska
TIRNT,

VEY = L. J, Fader, VE1FQL ¥ Box 443, Halitux, N.S.

VE2Z ~ John Kavemserott, YEINV, 383 Thornerest
Montreal 780, Guehec.

¥ER = 1 H. Buckley, VE3UW, 20 Atmunt Road, Downview,
wntario,

ViS4 ~ D, K McVittie, VE40X, 637 academy Road, Winnipeg
9, Manitoba.

¥ES - Ao Llovd Janes,
Saskatchevwan.

VE&6 — Karel lettelaar, VE6AAY, Sub, PO 25, N kdmaunto,
Alberta,

VE? — H. R, Hough, YETHR. 1191

British Columbia.

—~ George 1. Kondu, VE& ARRL Q)

Department ot Transporr, Norman Wells, N, W,
FEroest  Ash, ViOiAa, PO Box 6,

News foundland.

YO2 ~ Geoose Hay Amateur Kadio Club, PO Box 2132, Gonse
Bay, Labradoar,

HWL - Lerov Waite, 30 Hannum 5t., Ballston Spa, New Yok
{30240,

L Thexs bureaus prefer 3 x 5 ich or 2310 Maniia en vefopes

W51 Bureaus Tor ather U Possessions and For ofher cuuitoies
appeated on page 87, Decemnber 1969 25T, gnd will be repeated
in the June issae.

1402 Crange 5t

Ave,

VESII, 2328 Grant Rd., HKegina,

mon Road, Victona,

Hureau wof

Aigel! t. John's

The Pest Office Department promises faster mail
service with the Zip codes. Use yours when you write
Headquariers. Use ours, too. It's 08111,
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FCC PROPOSES NEW FEES

The Federal Communications Commission has
issued & Notice of Proposed Rulemaking, Docket
18802, in which it seeks to raise application and
license fecs so as to recover the entire cost of its
annual budget - some $24.500,000 ~ from its
Yicensees. The move (about which Leugue Lines
warned amateurs in Novembher ST was urged by
bhoth the Bureau of the Budget and the House
Appropriations Subcommiitec.

The Commission proposes these fees for ama-
teurs;

Application Present  FProposed
New, renewed, upgraded s4 59
operator licenses
Maodified-and-renewed 4 ]
Madifed only 52 ¥4
Special calls under 520 25
Section 97,51
MNovices, RACES, Military ho fee no fee

recreation stations

‘There is a proposed general charge in the Safety
and Special Radio Services of $6 for duplicate
licenses, but, at deadline, it is not entirely clear
whether this charge is to be levied against the
amateur service or nof; at present, application fora
duplicate license i3 made informally by letter, for
which no fee is charged.

Fees in the Clitizens Radio Service will be, if the
new schedule is udopted. the sume as the new fees
for the business radio service, taxicab radio, etc.:
$19. Commercial radio vperators in general, how-
ever, fare better than the rest of the services: no
increases are propased for first, second or thixd-
vlass licenses. The lifetime Regtricted Radiotele-
phone Operator permit will be szised from $2 toa
new rate of $10, and $2 fees have been wdded for
vetification cards (Form T758F) and for posting
statement {(Form 759).

== GULFSTREAM SOCIETY
. AMATEUR RADID OPERATORS

B AR

[ T

On the other hand, under the proposed sched-
ale, a construction permit for a new vhi television
station in the “Tap 507 market could cost $5,000
for the filing fes and 2n additional $45,000 if the
permit is granted! Annnal fees in the broadeast
services would be bhased on the stations” own
advertising rate curds — for radio, 24 times the
highest 1-minute spot; for television, 12 times the
highest 10ksecond spot rate, Minipum annual fee
for radio would be $32; for television, 5144, Qther
applications in the broadcast services would range
from $50 to $250, Transter of a hcense would start
with a $1,000 filing fee, followed by (. of the
sales price if the Jeal is permitted to go through.

Dreadline for initial comments by any interested
party is April 20, and replies to the comments of
others must be filed by May (1, [¥70, In an
unusial move, the Docket states in advance that no
ewtensions of the time for filing will be granted.
The nurmal “original and 14 copies™ procedure 2
wpecified, but in the past FOC has accepted
comments of private individuals on a less-formal
hasis.

ARRL rmembers wishing o express a view
toward this docket should get i touch with their
respective directars (see puge §) immediately.

VIRGLE TALBOTT, W6GTE

We regret to seport the sudden death uvn
February 22 of Virgil Talbott, WeGTE, of Mon-
terey Park, Calif., ut the age of $7. Virgil was vice
director from the ARRL Southwestern Division
from (957 through (960 and 1963-1964; since
then he has been assistant director. He bas served
as secretary of a great many radio clubs, and was
secretary of the lederation of Radio Clubs of the
Southwest in [os Angeles about 1934, when the
Southwestern Division was created. Licensed since
1932, WoGTE was Extra Class and a member of
the Lot Angeles County Disaster Communications
‘organization, He worked in the Los Angeles Coun-
ty Treasurer’s office in charge of accounting,
banking and investment functions. He'll be greatly
inissed m League affairs,

The South Florida Fair and Exposition at West
Palm Beach was venue for this attention-getting
exhibit by the Gulfsiream Society of Amateur
Hadio Operators, Inc., January 24 - February 1.
Lett to right, Al Subhr, WB4AID, club president;
James Johnson, W4JBZ, engineer-trustee: Tom
Lindberg, WB40PL., youngest General Class ama-
teur in the club. Has your club tackled a project
like this?

QST for



This issue of QST contains a report by
the ARRL VHF Repeater Advisorv Com-
mittee. 1t iz complete -with recopimen-
dations to the Board of Directors for pro-
posals which might be made for modifica-
tion of FCC rules specifically to authorize
repeater operation. The purpose of publica-
tion is, by order of the Hoard, fo ssek
comment prior to the annnal meeting on
May 1, at whick time League policy will be
established.

Then, as we started to press, the Com-
missian issued its own proposals for modifi-
cation of the rules for repeater purposes,
and by some fast-minute revision of the
magazine makeup we carry that text also, as
background against which to express vour
views,

FOREIGN TIME COUNTS TOWARD EXTRA

The Federal Communications Commission has
adopted two modifications to our rules which it
proposed in Docket 18540 last May., Effective
March 23, 1970, a citizen who can prove that he
eatlier held for two years or more the equivalent of
a General Class license issued by another country is
cligible to take the Extra Class exam, Up to now.
only FCC-licensed time has counted toward the
“apprenticeship” for Extra; even those who held
U.S.Department of Commerce licenses prior to the
formation of FCC in 1934 were not eligible until
they had two vears’ time under an FCC ticket.

In 2 parallel move, amateurs holding FCC Extra
Class licenses who can prove that they were first
licensed by either the 1.5, or a foreign government
mare than twenty-five years ago are now eligible
(upon payment of the $20 fee) for a two-letter call
under Section 97.51¢a)(5) of the rules as ammended,

ARRL supperted fhe rulemaking, and in addi-
tion, had asked that FCC broaden the docket ta
inclnde reduction in the waiting period for Fxtra
from two years to ane; “‘zrandfathering” the old
Amateur Extra First Grade licensces to the present
Amatewr Extra; and at least ™1 % 3" ealls for any
and all Amateur Extra Class licensees, regardless of
tenure. [n respect to these added requests by the
League and some similar comments from individual
respondents, the Commission said simply, “The
faregoing suggestions are all beyond the scope of
this pruceeding and wonld require consideration in
a separate rule making proceeding.”

Accordingly, Section 97,9(a)(1) is amended to
read:

{1) at any time prior to receipt of his
application by the Commission has held for at
least two years an amateur operator license of
other than the Novice or Technician Class,
issued by any agency of the United States
government, or submits proof that he held for a
period of two years an amateur operator license
at least equivalent to a General Class license
issued by a foreign government, or

anel Section 97.51(2) to read:

April 197

(5) One unassigned two-letter call sign (a call
sign having two letters foflowing the numeral)
may be assigned to 4 previous holder of a
two-letter call sten, the prefix of which con-
sisted of not more than a single letter. Addi-
tionally, a two-letter call sign may be assigned
to an Amateur Fxtra Class licensee who submits
evidence that he held any amataur radio oper-
ator or station Heense. issued by any agency of
the United States government or by any foreign
government, 28 years or more prior to the
receipt date of an application for such assign-
ment. Applicants for two-letter call signs are
not permitted to select a specific assignment
except in accordance with subparagraphs (1)
and (2} of this paragraph.

Incidentally, credit for starting this ball rolling goes
to U. R. Hearsum, W8I.UZ, who made the original
request in RM-1311 filed in May, 1964,

THE ROUTE TO RULEMAKING

Fhere has been much interest recently in the
way the rules of the Federal Communications
Commission are changed, Here's a brief summary,
with a list of requests in the amateur field which
await FOC yction.

A tules change can be requested by any individ-
ual or group. The format is not necessarily impor-
tant, but at the top there should be a statement
that what follows is a request for rulemaking, FCC
asks tur an original and fourteen copies, but where
requests are filed by individuais, this is not usually
enforced to the letter,

The request should clearly state the exact rule or
rules to be changed, and should ofter language for
the new version. Then the petitioner should give
reasons for making the change.

Upon receipt of a request for rulemaking, BCC
will assign an RM number; at this point the
document “goes public” and may be supported or
opposed by anvone. Technically, there’s a time
limit to these initial reactions, but in practice one
may coroment ut any stage of the proceeding up to
the deadline stated in the formal docket described
below,

If the Commission finds merit in the idea, it may
issue 4 “Notice of Propased Rulemaking” carrying
a docket number, The docket always states the
date by swhich comments should be Ffiled, if
someone wants to react to someone else's tiling he
may do so within an additional time period
allowed for “reply comments.”

Atternatively, the Comurisston may consider a
request with another RM already on file, or even
dismiss it out of hand., The latter is most likely
when a request for rulemaking comes within a year
or sa of a prior decision by the Commission to
contrary effect.

The foltowing RMs are on file with the FCC, and
as of February 20 had not besn acted upon (RM
number, month filed, by whom, and the substance
in a nutshell):

BB~ 12/62 — K5IKX ~ providing amended rules
for repeaters,

968 — 3f66 — San Diego County — Use of other
than 220 MHz io remotely canirol
RACES stations.
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Several years ago, George Grammer, W1DF, was
asked by engineer friends at RCA what hams
would like to have in the way of a new tube. His
specs later emeryed in the famous 6146, The tive
millionth 6146 was pulled off the assembiy line a
tfew months ago, plated with gold, and mounted on
a plaque as & retirement gift for GG. Here, making
the presentation on behalt of all the hams in RCA,
is George Hanchett, W2YM (lefth

1087 — #1166 ~ Texgs CI) — mabile relay on 144,
120, 420 MHz,

ILl6 — 367 — Calif UD - RACES rules, control
uf non-amateur licensees.

F109 - 1067 WRKMP et af — “Buffalo”
repeater petition.

1306 - S/68 = K2UTC - expand 10-, 15, and
20-meter phorte.

1346 - §i68 — KAIMGO/KIMNI — senior citizens
license.

1349 - 9/6% — Radio Club of Pnerte Riea -
expand phone priviteges for KP4 licensees,

1363 —~ 1068 — K2ZROQ ~ “Advanced” Tech-
nician license,

1392 —~ 12/68 - WBSDZ — higher RTTY speeds,
of 80, 75 and 100 wpm,

1429 - 3/69 - WABDUCE — permit F-? at 144 MHz,

{454 — 5/69 — KIKTB - allow Techs to use cw
Bu through 10 meters,

1455 — 5/69 — W2NSD — counterpart call signs.

1456 — /69 — W2INSD ~ permit Techs to have
same ¢w privileges as Novices.

1477 — 9168 — W2ZCNQ — expand phone bands for
DX QSOs aniy.

1478 - 4/69 — WePOH — permit a0F2 (for atsk)
on 144 & 220 MHz. in RACES rufes.

1497 — 5769 - W3IM - expand phane bands.

1512 494j69 = WSIGV - BUD watts ousput ahove
420 MHz.

1516 - 10469 WARFNR - Techs to have
privileges on 21 MHz. Novice band.

1520 — 969 — W3IKMV - divide restricted
portion of the a-meter band into cw and
phone segments.

1521 — 10/69 — KIKRL — Ow privileges for Techs
in the ht bands.

1526 ~ 10/69 — WABWU - privileges for ['echs in
the cw portion of 10 meters.

15835 — 11/69 — ARRL Tech privileges in
20.8.2u % and 144-148 MHz: dual holding
of Novice and Tech licenses.

84

1536 — 11/69 — ARKL - counterpart call signs.

1438 — 11/0Y% — WR2LRS — permit teleprinter
speeds of 60, 67 or [ wpm.

15472 ~ 12/69 — KaMVH ~ new repeater rules.

1544 — [1/69 — WIOHTE - resfrict 7200-7225 and
14200-14250kHz  to Fxtras or permit
phane 4t 14150-14200 oniy hv Extras.

1550 — 1/70 — WAILLJJ — expand phone 80 then
15 ineters by 20 kHz, half for Kxtras, hait
for Advanced.

1565 — 2/70 — WRWEF — Techs get privileges of
Novice in hf bands.

BOARD MEETING ON MAY |

I'he Board of Directors of The American Radio
Relay League, ing., will hold its annual meeting un
May 1, 1970, at Hartford, Conn. One subject will
he the election of a presudent, first vice-president,
additional vice presidents, secretary and treasuger
fur the coming two vears. Proposals tor changes in
FCC ruies and the seiting of League policy in many
wreas of interest may be topics for the meeting,

‘i'he directors will start wrriving at Hartford as
early as Tuesday, Apeil 2. for informal consul-
tations with Hq. staff and other directors, inspee-
tion of the premises and financial records, und the
like.

Do vou have ideas vou’d Hke presented at this
meeting? Get in touch with your own director (see
page & of this and every issue of (257 for name and
addressy before he heads cast for the meeting.

GEQORGE GRAMMER RETIRES

George Grammer. WI1DF, Technical kditor of
OST since 1939, retired on January 37, 1970, but
took with him a brietcase full of special projects to
he Jdone without the gressutes ol the alarm clock
and-the telephone hell.

Gueorge was first [censed as a voungster in
Philadelphia, with the call 3AIH. He graduated
from Drexel Institute in 1926, and three years later
took vver the ARRL Technical Information Ser-
vice. Om the strength of such articles as “*A Single
Contral Transmitter™ in the December 1929 issue,
GG became assistant technical editor in May 19730,

Wartime vears were spent in classified technical
work, Back an the job at ARRL, George was called
fo testify at ann FOC hearing on television: channel
irs. channel 2, the potential for TV and so om,
teceiving the rare accolade of applause from other
technical people waiting to testify in the decorous
atmosphere of a hearing chamber.

About this time under W1DF's perceptive dir-
ection, (287 hegan exploration of such relatively-
new fechnigues as fm and ssh. ¥n recognition
patticularly of the ssb work under his direction,
the institute of Radio Enginevrs (now the 1EEE)
eiected him 4 Fellow in 959, lJust recently,
eorge became « Life Member of [EEE.

In addition to his work as technical editor of
OST, GG s authar of A Cowrse in Radio Funda-
mentals and Understanding Amateur Radio, and
wrote the Q87 series, “Thoss Higher Class Exam-
inatrons” which ran from March through Aupust
[968,

Radio astronomy and music ate among his
outside interests, for which he'll hopefully have
more time in retirement, We wish him all the best!

QST for



DOUG DE MAW, WICER, ACTING T.E.

M. F. “Doug” De Maw, WICER/WSHHS, has
been appointed Acting Technical Editor of (87
He's been an assistant t.e. since 1963, but probably
tus gained more recognition as editor of The Radio
Amgteur’s Handbook Tor the 1968 and later
editions. Doug received a1 BSEE degree from
Lawrence Institute of Technology, Michigan, in
1949, and got his amateur license in 1950, using all
bands from 1.8 through 432 MHz, A builder tight
from the stari, Doug spent {hiree years as editor
and publisher of the 'MFer. He's been the author
of some 45 QST articles ranging «ll over the ot
from hand-held ORP rigs to kilowaits io direci-
conversion receivers to noise-blankers to atienua-
tors to helical beams to you name it.

Doug shares the hobby with wife Jean, W1CKK,
and son Douglas, WNTLZO.

WICER

LICENSE PLATES IN FLORIDA

From George Thutston, W4MLE, and Florida
Skip comes word that a bill, HR-1121, has been
introduced into the Florida legislature which
would make call sign license plates available to
licensees in the Citizens Radio Service as well as
the amateur, at o charge of 83 extra for either
service tas opposed to the §1 extra fee now
charged hams), The framers predict that 100,000
to 150,000 tags will be issued to CBers as a yesult!
(There are ahout 860,000 CB licensees in the
whole couniry: our guess 18 between 30,000 and
35,000 in Florida, of which perhaps u quarter to a
third would seek the plates.) The Department of
Meotor Vehicles ostimates that 17 employess would
have to be added and the program would cost
$86.000 the first vear!

Needless to say, Florida amateurs should get in
tonuch with their state legislators to express their
views on the fee increase.

W35 BUREAU CHANGES HANDS

Hurley ©. Suxon, KSQVH, of EI Paso, Texas,
has resigned as ARRL QSL Manager for the $th
call area, a post he has filled with high efficiency
since 1966, The OSL Bureau will now be operated
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by Kenneth F. Isbell, WSOMI, 306 Kesterfield
Blyd., Enid, Oklahoma 73701, Amateurs in the 5th
call area should be sure they have business-size
envelopes on file with their current address in the
center, current call signs in the apper left hand
corner, and vae to three 6-cent stamps in the upper
right,

MINUTES OF EXECUTIVE
COMMITTEE MEETING
Na. 329 Fabruary 18, 1970

Pursuant to due ootice, the FExecutive Com-
mittee of The American Radio Relay League, inc.,
met i the Executive House, Washington, D.C., at
9130 ALM, February 18, 1970, Preseni: President
Rohert W. Denniston, W@DX, in the chair; Dir-
ectars Victor O, Clark, W4KFEC, Charles G. Comp-
ton, WPBUQ, Harry J. Dannals, W2TUK, and Noel
B. Eaton, VE3(J; and General Manager John
Huntoon, W1LVQ. Also present were West Gulf
Division Director Roy L. Adbright, WSEYB, New
England Divisian Director Robert York Chapman,
W1QV, Atlantic Division Directar Harry A, Me-
Conaghy. W3EPC, and CGenerai Counsel Robert M.
Booth, jr., W3PS,

On motion of Mr. Eaton, affiliation was unan-
imeously GRANTED to the following societies:
Aviation Radio Club, Columbus., Ohio: Benton
County Amateur Radio Club, Keystone, [owa:
Carierel High School Amatewr Radio Club, Car-
teret, N.J,; Chico High Communications Club,
Chico, Calif.; Clearwater Vulley Amateur Radio
Club, Orofine, Idahae: Cloquet Senior High Ama-
teur Radio Club, Cloquet, Minn.; Explorer Post &
Amateur Radio Seclety, Norristown, Pa.. B, Do
Roosevelt High School Amateur Radio Club, Hyde
Park, N.Y.. Hackensack High Schaol Amateur
Radio Club, Hackensack, N.J.: JYC Amateur Radio
Association, Philadetphia, Pa.: Lawrence Central
High School Amateur Radio Club, Lawrence, Ind.;
Livingston High 5School Amatevr Radio Club,
Livingston, N.J.; Madera County Amateur Radio
Club, Madera, Culif.: Northwest Florida FM Assoe-
iation, lac,, Fort Waiton Heach., Fla.; PHoneer
Amateur Radio Chub {(H.8.), Normal, Hl: Port
Byron Central School Amateur Radio Club, Port B
vran, N.¥Y.; Redwood High School Amateur Radio
Club, Larkspur, Calif.; Southeast College Radio
Club, Chicago, 1ll.; Stu Rockafellow Amateur
Radio Society, Plymouth, Mich,; Tri-State Ama-
teur Radia Club, Keokuk, fowu; Twin State Ama-
tewr Radio Club, West Lebhanon, N.H.; West Virgin-
ia Weslevan College Amateur Radio Club, Buck-
haonnen, W.Va.: Yadkin WValley Amateur Radio
Ciub, Albemarle, N.C..

On motion of Mr. Eaton, after discussion,
unanimously VOTED that the question of the
status of affiliation of high schogl and college radic
clubs be considered by the Membership & Publi-
cations Committee and a report made to the 1970
attnual meeting of the Board of Directors.

On  motion of Mr. Danpals, unanimously
VOTED to grant approval for the holding of a
Rocky Mountain Division Convention at Hsies
Park, Colo., on June 13-14, 1970: a West Virginia
State Convention at lackson’s Mill on July 4-5,
1970; and a3 West Gulf Division Convention at
Orange, Texas, oo July (8-14, 1970,

On  motien  of Mr, Compton, unanimously
VOTED to confer Life Membership upon the
fullowing:

George H. Abbott, WIUBH; John Adel, W5SRR;
Asa W. Adkins, jr., K4KV; John A, Attaway,
K4IIF; Leland W. Aurick, K3QAX/W2QEX; Ever-
ett . Ballard, WA4AGT, Albert J, Balusek, W5-
SAH:; C, Terry Beeler, W4FUT; Charles R. Bender,
WIWPR; Walter P, Bernadyn, W2FPM; A, Douglas
Berry., K7SMW; William 5. 5. Braithwaite, VE3-
EWM; Wiltiam G, Bucknes, W¢VZK;, Wiley C,
Bunn, WAWWF; Edgar A. Cantelon, W8CV; 1. L
Carlton, W4FHC: Vincent M. Chinn, KeKQN:
James 5. Clagett, K@OTH: Robert A. Coburn,
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WIIO: Bruce 1, Cagging, K118J; Zachary Cohen,
WASOHN: John T. Conniff, KsGDU/6; Allan B.
Cuibert, K@YVU Roy €, Dolley, WB6VGA: Bon-
nie Blake Drucker, WB2HOK: Hedford C. Fleming,
WRCA; Donald K. Galbrpith, WBeY VW, Kenneth
Gr. Gamer, WA2ZXU; Sheldon J. Gath, WBEGGS:
Michael K, Gauthier, Ke6lC8; William A. Gian-
oukos, WIAZH; R. 1. Hauser, W7KDP; Paul Ralph
Herndon, jr,, KS5KDL: James R. Hill, K6QZL;
Ronald L. Holt, K3IRHA; Jay H. Howeil, WTPSW;
Robert H. Johason, WABPVW: Philip M. Kune,
WeVQM/K2ASP; Jonathan L. Kirkman, W4WDH;
Charles O, Klawitter, WOVZR; James K. Landers,
WB2DIA; Richard P, Lane, ], W4QQG: Francis
LeBaron, jr., WITQZ; Frank I Lester, W2ZAMI;
Ben Letson, W4BGO; Thamas V. Lindsley,
K2DPG; Howard O. Lorenzen, W3BLC: George .
Marts, WRTDH; George F. Melntosh, W9PXK [
Mx]ler, WEBeYVZW; Harry H. Mll’lehdft 111, WAI-
HWS; Henry W. Moddison, KaDOW; Arthur M.
Mnnsees, W4EXM: Joseph I Moran WAGLW,;
Charles P. Nadler, ‘WBclb\lW\I Stapley ¥, Nieder-
meier, W8YIQ; Richard 1. f:qtrowsk; KIQDN;
George E. Perrine, WOKOL: John S, Phillips,
KL7FSY; Alexander M, Pontus, W2FCR; A. D
Prickett, W4CKS; Michael M. Raskin, K4RKUZ.
Arthur G, Reterstoff, WTPRA; Robert M. Richard-
son, W4UCH; George AL Ross, WB2UOD; Gerald
LeRov Sacks, WA3EIR; James K. Sattgast, WAQD-
PSG; William £, Scholtz, jr., W3HXFE; E. E. Svott,
K5PVT; R, Dean Sever, KBRXD; Roy T. Shelso,
WETWZ, Saul N. Silbert, WB‘Z(:WP;’TKL John 3.
Slough, K4ZLE; Tony P, Smaker, jr., KLIIDO:
Robert H. Strid, WB4GFD/WIRUU, ioseph 1.
Sundra. W3ZLP; James M. Talens, K3MNJ; Eugene
T. 'turney, jr., WN4OSZ; William L. Twining,
K1KFP; Marshall D. Welch it., W3TBJ: John M.
Wells, W1ZD; Louis A. Williams, jr., WRINL:
{donald M. Williams, s¢., K5JLV; Theodore A,

Winkel, WB2AHI; Allen M. Hagen, W7HDD; Mel-
vin M, Schwartz, WA4EVX; joan H. Middleton,
WAWEFD.

The Committee vecessed at {2:10 P.M. for
luncheon and for informal discussions with Messes,
Henry and Grenfell (W3BG and W4GE) of the
Amateur & Citizens Radio Division of the Federal
Communications Commission, reconvening at 3:50
P.M,

The Committee next examined a Jdratt of a
pamphlet of background information fo be pro-
vided candidates for elective office in the [eague
(director, vice director, SCM) and, after discussion
and minor editorial revisions, on motion of Mr,
Clark, unanimousiy VOTED to proceed with its
preparation,

My, Chapman reparted briefly on the progress of
his special committee drattlng Articles & By-Laws
for the ARRL Foundation: on motion of Mr.
Eaton, unanimously VOTED to authorize the
expenditure of up to $1000 for further activities of
the committee, including legal consultations,

Me. Chapman also reported hriefly on the
Progress of plans for the 1970 ARRL WNational
Convention in Boston, Mass., September 25-27,

The Committee, at the rcquest of the President,
next undertook an examination of procedures at
meetings of the Board of Directocs, for the purpose
of carrying out the action of Minute 21 of the
1969 special meeting.

In the course of its meeting the Committee
discussed, without formal action, the progress of
incentive licensing, a possible ingrease m FCC
ficense fees, and distinctive QSL cards for direc.
tors.

There being no farther business, the Committee
adjourned, at 5:50 P.M.

JOHN HUNTOON
WILVQ Secretary

April 1945

. The cover picture is of the AAF information
center on Bougainville in the South Pacific. The
walls are of sandbags ~ and a lot of people stripped
to the waist, are hard at work around huge tables
of charts. Of considerable interest is a sign which
says, "“Think before you transmit.” 1 think that
this is applicable today,

, Bditor Warner talks about Tropospheric DX,
commenting orn the experiments of Ross Hull and
others on five meters. He notes the lack of this sort
of DX e 112 Me but attributes this to poorer
eyuipment rather than to propagation efiects. He
predicts that when technology catches up with that
on 36 Me, the 112-Mc bovs will do better than
those on 36. We will see,

. tuite a few advanced wumateurs are fiddling
around with TV these days and Elliot B, Henry,
WOFEN, has a comprehensive piece on “Practical
Design' of Video Amplifiers.” bridging the gap
hetween basic theory and practical circuitry.
Enough math is incloded so that the reader can
find out how it realiy works. This is Part 1.

The Mallory Company announces a new type
dry cell, using mercury. 1t is compact and requires
no “hreathing space,” 72 cells give 94 V.

. Clinton B, Desoto, WICBD, Editor of Q&7
starts a new series on radar techniques. For those
af you who don’t quite know how this works, even
now, you might prafitably read this fine article.

-~ WIANA
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50 Years Ago j

thiz month

April 1920

e Lo ML Clement was largely concerned with
the developement of the vacuum tuhe at Western
Electric Company during the war and here presents
an azuthoritative paper on the subject, <omplete
with diagrams, circuits and discussions. Real basic
information, first pyesented to the Radio Ulub of
America.

... 8. Kruse, an assistant Engineer with the
Hureau of Standards, later to bhecome Technical
Editor of OST writes entertainingly on Radia
Lighthouse Keeping. This a4 very good yarn, indeed.

. E.V. Duvall desscibes a motar generator for
supplying plate voltage to an audion. It is low
power, hut does away with the need tor trouble-
same batteries. The set-up incindes a ripple filter.-

. M.B. West, 8AEZ, has some Notes «n lm-
proving Transmission. He is talking spark, of
course, and tells just how he adjusts his set, His
results bear out his technigque. Fur highest output,
with given input power, one must have a coordina-
ted set of components.

. For those of yon who are “0Old Man® fans,
here is another “rotten™ story, this time about
relays. He is in good form, He is already talking
about old timers™--even in 1920, “Radical” i
hrought in, but not “Final Authority.” We'll heur
more about them, i sure.

. The Editor uow urges all amateurs to experi-
tent with cw and get going on it. He thinks it’s the
coming thing. So right. WIANA
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FCC’s Repeater Rules Proposals

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C. 20554
In the Matter of

Amendment of Part 97 of the i 32(}2%3
Commission’s Rules concerning 3 RIVi-éBB *
the licensing and operation

. N ) RM-1087
of Repeater stations inthe y KM-1 208
Amateur Radio Service 3

NOTICE OF PROPOSED RULE MAKING

By the Commission; Commissioner Cox concurring
in the resuli.

I. The Commission has under consideration a
jnint petition filed by James W. Kyle, Jr., Robert
B, Couper, Jr, and Russell 1. Miller, (Kyle)
(RM-388) and petitions filed by the State of Texas,
Drivision of Defense and Disaster Relief, { Texas)
(RM-1087), and the Buffalo Amateur Radio
Repester Association (BARRA}, (RM-1209}), for
ruje making in the above-entitled matter. All
petitioners proposed that the Commission amend
its rules to specifically provide for the vperation of
amateur stations which would automatically repeat
the trunsmissions of other amateur stations.
Comments supporting the Kyle petition were filed
by Arizopa Amateur Radio Society. Comments
supporting the BARRA petition wers filed by
Electrontcs Industries Association; Tulsa Repeater
Organizations, Inc., and Rocky WMountain YHF
Society, Inc,

2. A repeater statinnt. as the term is used herein,
is  an  amateur station which receives and
automatically retransmits radio signals primarily
fur the purpose of extending the communication
range  of mobile units. Kepeater stations are
particutarly usetul on VHF bands where reliable
communication is generally over relatively short
distances. Although the present rules do not
specifically refer to repeater statioms, under
policies that have been developed. amateur stations
licensed to persons holding a Techaician or higher
class licenses have been permitted to operate as
repeater  stations  consistent  with  the  rule
permitting remote caotrol and  other rules
applicable to 41l amateur stations. The present rules
require, among other things, that the licensee he
present at the transmitier or at an authorized
contrel point when the station is in operation; that
remote control points must be at fixed locations
designated on the station license: that all emissions
of the remote transmitter must be monitored by
the licensee: and that the operation of the station
must be under the positive supervisory control of
the licensee, ie., it must be passibfe for him to
suspend the radiation of the transmitter regardless
of any control signals transmitter by another user
station for the purpose of gaining access to the
repeater. The station licensee is also reyuired to
vomply with the Jogging and station identification
requirements applicable to the usual amateur
station. In respanse to the petitioners requests, the
Commission proposes to amend its rules to
specifically provide for the operation of amateur
repeaters,

3. Since the operator of each station using a
repeater is required to maintain a log of his
transmissions, and the duplication of the
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information in the repeater log would serve no
useful purpose, it is proposed that the repeater log
include only the time and date of the periods the
repeater is  available for service, and centries
indicating the technical and operational condition
of the repeater. It is #lso proposed to smend the
present identification rule to permit automatic
identification of repeaters hy telegraphy at
intervals not to exceed three minutes.

FLASH! ~ Just at press time the Federal
Communigations Commission issued a No-
tice of Proposed Rulemaking to govern
amateur rtepeater operation. The uaction
would amend Part 97 of the rules to
liberalize sorme aspects of current repeater
activity and tighten others. Relaxation of
logging requirements to only day and time
periad of operation is proposed, plus the
basic data on technical and operation con-
ditions, Automatic identification at intervals
of 3 minutes or less is to be permitted.
Requests {or unattended {ransmitter opera-
tion, however, are denied; the Commission
wants supervisory control by the licensee
over vepeater operation. with control and
menitoring directly or by radio. FCC pro-
poses to limit repeater operation to above
S0 MHz, 600 watts maximum, ne cross
band, no ‘‘chain™ repeaters or multiple
outputs, and activity restricted to subbands
for input (52.5-52.7, 146.3-146.6,
223.1-223.3 and 447.7-448.9) and for out-
put (33.0-53.2, 146.9-147.2, 224.1-224.3,
449.1-449.3y and anything above 1215
Megs. “Whistle-on™ or other coded access is
to be required. Comment deadline is May
15,

There are some separate yet quite impor-
tant changes proposed in other aspects of
our rules, almost as it they were purposely
buried fo escape notice. There is a2 redetini-
tion of power limits, particularly as con-
verns sideband and grounded-grid amplifier
aspects. FCC proposes to put an end to the
which-call-to-sign hassle by writing into the
regulations the [BOY switeh in  inter-
pretation they surprised us all with several
years ago. The striking of language from
Sectlon 97.89 which currenily and specifi-
cully anthorizes experimental one-way trans-
misgions far technical investigations would
seem, on first reading, to outlaw beagon
stations (including Oscars), radio control of
miodel aircraft. ete. But the text is extensive
and deserves careful evaluation by all zctive
amateurs,

Please, prior to May 1, express vour
conclusions {0 your League director (ad-
dress page ¥) so he may be fully equipped to
represent you at the annual meeting.




4, With respect to the vperator and monitoring
requirements, BARRA proposed that an aemateur
repeater station be permitted to operate without
aiv wperator in attendance at the transmitter or at
an  authorized control point. In support of ity
proposal, BARRA stated that since a repeater does
not originate communications, the respousibility
for communication content should be placed solely
an the licensee of the station using the repealer,
because he i pesponsible for the propriety and
content of any signals transmitted by his station.
The licensee of the repeater would then be
responsible only for the technical operation of his
station. %ection 310{h} nf the Communications
Act tequires. in eftect, that the licenses of a stution

maintain  supervision and vcontrol of hoth the
technical and operational performance of his
station. Accordingly, it is proposed herein to

continue to reguire the licensee of a4 repeater
station to be in attendance at the transmitter or at
an authorized fixed costrol point, and to monitor
all transmissions of the station,

4, Because of the shared use of amateur
frequencies, equipment limitations which may
preclude monitoring the repeater input trequency.
and the inability of repeater users fo obhserve
activity on  the repeater output frequency
throughout the area served by the repeater,
vonsideration rmust be given to the interference
potential of repeaters to amateurs operating vn the
same and sdjacent frequeneies. The proposals set
forth helow should tend to minimize interference

betwren stations. but not onduiy inhibit the
growth of a useful repeater system.

6. The propagation characteristics of the
amateur hands befow 50 Ma/s are such that mobile
stations and stations at  fixed locations can
mommunicate over short, mwedium, and long

Jistances on those frequencies without recourse to
repeaters. In view of this, there is no apparent need
for retransmission or frequencies below S0 Mc/s or
for multi-hop repeater svstems oo frequencies
above 50 Mcfs, Accordingly, it s proposed to
permit  the operstion of repeaters only  on
frequencies ahove 50 Mefs and limit the automatic
relaying  of  communications  to  a  single
retransmission. [t is also proposed to adopt the
recommendations of Kyle and BARRA that a
repeater he so designed and instafled that it will
normally be activated onty by means nf a coded
signal or such wther means as will effectively
sxclude transmissions by stations not desiring to
work through the repeater, thus minimizing
unnecessary  transmissions  and  the  possible
resulting interference. The reyuired coded signal
may vansist of a single audio tone so that the
repeater can be easily “whistled on.”

7. To further minimize interterence, amd in the
ahsence «f any apparent need. the simultaneous
refransmission by a repeater in two or more hands
of the same received signal will not be permitted,
nor will cross-band operation, that is receiving in
one  bhand  and transmiiting  in anotber, be
permitted. 1t is also proposed to specify frequency
subhandy in the s, 144, 220, and 450 MHz bands,
far repeater input and output. It is believed that by
restricting repeater operation to specific portions
of the amateur bands a more useful and uniform

system sl result, and interference to  the
operation of stations not transmitting through
repeaters  will be minimized. The proposed

frequency subbands are tentative in that they may
ke adjusted within the band if comments received
indicate a need for such adjustment.
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& It is proposed to limit the power input to
repeaters o 600 watts. This is consistent with the
maximum power permitted in the land mobile
services and s helieved sufficient to provide
reliable communications within the range of
rmobile wunits. Also, the rule sections refating to
operator requirements and siation identitication
have been revised to codify present Commission
reyuirements.

4, I'ne specific rule changes proposed herein are
set forth in the attached Appendix. Aunthority for
these proposed amendments is contained in
Sections 4(i) and 303 of the Communications Act
uf 1934, as amended.

1. Pursuant to appliczble procedures set forth
in Section [.415 of the Commission’s Mules,
interested persons may file commments on ur hefore
May (S, 1970, and reply comments on or before
June t, 1990, In accordance with the provisions of
Section 1.419¢(b} of the Commission’s Rules, an
original and fourteen copies of afl statements,
briefs, and comments fited shall be furnished the
Commission, All relevant and timely comments
and reply comments will he considered by the
Commission  hefore final action is taken. 'l'he
Commission may also take into wecount other
relevant  infrrmation before tf, o addition to
specitic comments invited by this notice.

FEDERAL COMMUNICATIONS COMMISSION.
Ben K. Waple. Secretary

APPENDIX

. In 97.3, a new paragraph (i) is added to read as
follows:

47,3 Definitions

E O

(i) Amateur Repeater Station. An amateur
statton at a specified fixed location used to
automatically retransmit signals of other amateur
stations,

2. Section “7.41 is amended by adding a new
paragraph (b) as set forth below, and redesignating
former paragraphs (hYand (¢) as (¢) and 1d).

97,41 Application far station license.

& F ¥ ¥ ¥

(b) Each application for a remotely controlled
station shall be filed on ¥UC form 610 or FCC
Form 610-B, us appropriate, and maust include a
supplementary statement giving the address of the
remote control  poiat amd  indweating  whether
controd will be hy wire or sadio. 1f remote control
s hy radio, compiete information must he
furnished showing how the (ransmutter is
controlled and what means will be used to prevent
unautharized aperation of the transmitter. Data on
control frequencies, the function of all relays,
timing devices used for control, directional
transmitting and receiving antennas in the control
system, and other pertinent details st be
included.
k¥ ¥ & A
3. A new 97,42 is udded to read as follows:

497.4% Btation location.

Every statiom must have a fixed transmitter
tocation. Only one fixed transmitter location,
which will be designated on the station license, will
be authorized unless the station is authorized to be
operated by remote control.

4, Present 97.43 is deleted and new 97.43 is added
to read as follows:
47.43 Remote Control of un Amateur Station.

i#) Remote comtrol of an amateus station nther
than an Amateur Hepeater Station from a point or
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points specified on the station Heense may be
authorized provided:

(1} The remote transmitter ig su installed and
protected that it is inaccessible {o unauthorized
pETLOns,

(2) That in addition to complying with 97.85, a
photocopy of the Amateur Station license is
posted in a conspicuous place at the remote
transmitter location,

(3) The emissions of the transmitter are
cantinuously monitored at the conirol point.

(4) The radiation from the transmiiter can be
immediately suspended from the control point
when there is any deviation from the terms of the
station license ur the reyuirements of this part.

(3) The station is so designed and installed that
the transmitter can be activated only trom the
authorized tixed control point.

{6) That if remote coatrol is by radio, the
control fink is direct, without intermediate relay.

{7y That if remote control is by radin, the
control transmitters operate on frequencies within
a band above 220 Mc/fs.

{8) That if remote control is by raidio, a timer is
provided to automatically limit transmission to a
period of three minutes in the event nf failure of
the radio contro! link, capture of the control
receiver by an undesired signal, of other technical
malfunction.

) Remote control of an Amateur Repeater
Station may he authorized provided:

(11 The installation and operation of the station
complies with paragraph (a) of this section.

¢2) The station is provided with an asutbmatic
timer to Jimit a single unioterrupted transmission
to a period of not more than three minutes. This
vireuit  midy  be s Jdesigaed  that it will
automatically reset but will not permit use of the
transitter until receipt of a properly coded signal.

(3} The statipn is 50 designed and installed that
overriding control of the station is maintained
from an authorized remate control point.

(4) The station is so designed and installed that
the transmitter cau be used only upon receipt of a
coded tone signal after the transmitter has been
activated from the contral point,

(51 The station is o designed and instulied that
the transmitter will be silenced within five seconds
after vessation of the output of its associated
receiver.

5. In 97.61. the introductory text of paragraph (a)
is amended, and a new paragraph (¢) is added to
read ag follows:
47,61  Authorized
emissions,

(a} Following are the frequency hands and
assavigted emissions zvailable to amateur stations,
other than Amateur Repeater Stations, subject ta
the limitations stuted in paragraph (b) of this
section and 97.65, Frequency hands available to
Amateur Repeater Stations are shown in paragraph
{c} of this section,

# k k% #

(<) Amateur Repeater Stutions must receive and
transmit in the same frequency band. Simultaneous
transmisston in two or more frequency bands is not
permitted. The foallowing frequency bands and the
emissions authorized in those bands in paragraph
(a1 of this section are available for Amateur
Repeater Statinns:

frequencies  and  tvpes of

Durput (Transmitting)
Mceis

53.20

fnput (Receiving)
M s

53,040 —

April 1970

146,30 — 146.60

223,10 — 223.30 X010 — 224,30

447,70 — 348 .90 449,10 — 449,30
Any amateur frequeney above 1215 Mefs

&, Section 97.67 is revised to read as fallows:
97.67 Maximum authorized transmitter power.

{a) Transmitter power is the d.¢. power input to
the final r.f, amplifier. If the tinal amplifier is of
the r.f. grounded-grid or v.f. grounded-base tvpe,
the transmitter power also shall inelude the d.c.
power input to the stage which immediately
precedes the final r.f. amplitier.

(b} Except as limited hy 97.61(b) transmitter
power shall not exceed:

(1) 600 watts for transmitters used at Amateur
Repeater Stations:

(2)  Two  kilowatts for single sideband
radiotelephone transmitters aud other amplitude
modulated  radiotelephane  fransmitters  using
reduced, suppressed, or controtled carrvier swhen
measured during maximum peaks of modulation;

{3) Ome kilnwatt for all transmitters other than
those covered by subparagraphs (1) and (2) of this
paragraph.

(¢) Equipment capahle of operation swith
transmitter powsr in excess of 90 percent of any
applicable power limitation shall have installed a
means for accurately measuring tramsmitter power,
7. Section 97,79 is revised to read as follows:

97,79 Operator Requirements.

(a) An amateur station may be operated noly by
a person holding a valid amateur eperator license
issued by the Federal  Communications
Commission and oaly in the manner and to the
extent provided by the class of [icense held by the
operatar or the station licensee, including the
trustee of a club station, whichever is the lesser,

(h} The licensed operator required by patagruph
{a) of this section must be on duty at the
transmitter logation or at an auihorized control
peyint.

(¢} A amateur station licensed ax a military
recreational station may be operated ovnly in the
manner and to the extent provided by the class of
amateur license held by the pervon aperating the
stutinn.,

146.90 — 147.20

{d) When an amateur station is used Ffor
tefephony  or  radioprinter transmissions, any
person  may  fransmit by voice or teleprinter,

provided a licensed amateur wperator is present at
the aperating position. confinuously monitoring
the trassmissions and maintaining supervisory
control nf the station, including turning the carrier
on and off for sach transmission and signing the
station off after communication with each station
has been completed.

8, In 97.87, new paragraphs (e) through (h) are
added to read as follows:

@787 Station identification.

LB B

(e} In lieu of the requirements of paragraph (a)
of this section, an Amateur Repeuter Station may
be zutomaticully identified by radiotelegraphy at
intervals not to exceed three minutes by keving on
dudio  tone  superimposed  on  the  vuoice
transmissions. The code speel shall not exceed 20
words per minute, and the modulation tevel shall
he sufficient io be readable throwgh the voice
transmissions.

(F) A station licensed to an tndividual may be
identified by its assigned ¢all onty when operated
by or under the immediate supervision of the
station licensee. If the station licegsee, who is the

{contirued on page 112}
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ADVISORY COMMITTEE PROPOSES FCC RULES

N the slightly more than a year of its existence,

the ARRL Advisory Committee on VHF Re-
peaters has been hard at work on recommencdations
for changes in the FCC tules, to clarify amateur
radio repeater licensing znd control. Such uvpera-
tion is presently licensed and administered under
FOC rules governing remote control, in which there
is no specific mention of repeater stations, This has
led to much confusion on the part of amateurs
interested in setting up repeater systems.

The suggested rules changes in the following
report can be understood completely only if
studied in conjunction with relevant excerpts from
FCC's wimateur radio regulations. The necessary
information is given in every edition of The Radiv
Awmnteur's License Manual, an ARRL publication
available everywhere, In the current (63rd) edition,
the required excerpts begin on page 74, under Part
917.3, “Definitions.”™

The Advisory Committee is your channel to
ARRI on repeater matiers. The committee roster,
with biographical data on each member, is given in
(ST tor February, page 62. Comment from the
repeater fraternity Is solicited, and may be sent fo
any committee member, fo your ARRL [Director,
or to League headquarters. ~ W/HDQ.

Report of the V.H.F.
REPEATER ADVISORY COMMITTEE

The VHF Repeater Advisory Committes selec-
ted as its first task the creation of a proposed set of
ECC rules changes. The committee used several
existing rule change proposals as a starting point,
added first-hand knowledge and esperience of its
merabers, solicited and obtained recommendations
trom many existing repeater groups and users, and
digested voluminous information about existing
and proposed repeater and remote station systems.
In reaching its decision, documents were prepared
which, i’ put into FCC rule form, would be what
was considered by some fo be the most restrictive
rules that repeaters coudd exist under; also, a
similar set of rules was prepared that attempted to
hest represent the most relaxed set of rules that
umateur radio in general could accept for repeaters.

After examining and debating both extremes, a
compromise was unanimously accepted by the
commuitee,

PROPQOSED RULES CHANGES

Add to Part 97 of the FUC Rules and Hegulations:
97.3 Definitions
* ¥ F F ¥
(1) Amateur Unattended Station. An amateur
station authorized to operate without a control-
ling operator on duty.
kY Ameteur Repeater Station. An amateur
station which retransmits gignals from one or
more amateur stations.,
Change Part 97 of the #CC Rales and Regulatinns:
i)'?.r-‘{is*ffc*‘a tion of Station
Ha 3

(4) . . . .unless unaitended operaiion or remote
control of the transmitting apparatus is author-
ized, such apparatus shall be operated only by a
duly ficensed amateur radio operator present at
the lacation of such apparatus,
by ¥ % %% *
{4} ... .and it shall be continuously monitored
when in operation, except when used as an
amateur repedater station above St MHz.

Add to Part 97 of the FUC Rules and Regulations:

CHANGES

91,43 Location of Station
w & ch ok &

(d} Authority for operation of an Amateur
Statior a% an Amateur Unattended station
withoet a licensed operator on Juty may be
granted upon f{iling an application for a modi-
fied station license on FCC Form 610, provid-
ing that the following conditions are met:
{1) The Unattended Station shall be 5o install-
ed and protected that it is inaccessible to other
than duly authorized persons.,
(2} In addition to the requirements of SEc,
97,85, & photocopy of the amateur station
ticense shall be posted in a conspicuous place
at the lacation of the unattended station,
(3} The licensee shall provide means for
suspending radiation of the wnattended station
in the event of any deviation from the terms of
the station license or from the Amateur Radio
Service rules.
(4} In the event that operation of an Amateur
Transmitter as an unattended station is de-
sired, an application for a modified station
license should be submitted requesting such
authority, stating that there will be full com.-
pliance with subparagraphs (1) thru (3) of this
paragraph. Supplemental statements should
accompany the application and show what
means  will be employed to comply with
subparagraph (31 of this parastanh.
(5) In the event that the means for suspending
radiation of the unattended station is to be by
radio or wire line remote vonirol, specific
anthority For remote control must be obiained
in accordance with paragraph (b) of this
section. Remote control zuthorization aiso
athorizes unattended operation.

97.87 Station Identification
(2) An amateur station ofher than an amateur
repeater station shall be identified by the
transmission of its call sign at the beginning and
end of each . . .
(1) Amateur repeater stations shall be identi-
fied by the transmission of the repeater call by
manual or automatic means at least every ten
minutes during repeater operation.
(2) Amateur xtations using wmateur repeater
stations shall identify in accotdance with
subparagraph (a) of this paragraph.
(3) Amateur unattended stations or amateur
repeater stations need not be identified when
transmitting on frequencies above 22N MHz
provided that notification of sald operation is
filed with the FEngineer in Charge of the
district baving jutisdiction of the transmitier
location. This notification shall include call
sign of transmitter, expected frequency of
operation and station location.

27,103 Station Log Requirements
* & K K %
(i} Amateur repeater stations and amateur
unattended stations are not required to log the
items deiziled in subparagraphs (2}, (b}, (¢), (#)
and (h} of this paragraph. Amateur repeater
stations and amateur unattended stations are
required to fog the ttems detailed in subpara-
graphs ¢d), {e) and (f) of this paragraph, in
addition to the following:
(1) Date and time of initial transmission from
the repeater location,
(2) Date and time of any change of items
cequired to be logged.
(3) Signature of each licensed aperator making
adjustments or repairs to the station transmit-
ter.

{End of proposed rule changes)

Explanation
97.3 Two definitions are added. An amateur
unattended station is a station licensed to operate

QST for



without & controliing operator on duty, cither at
the transmitter site or af a remote control site if
authorized. The unattended station, as proposed,
must have some stated method of control, such as:
“The engincer on duty at the TV transmitter two
miles away will be called on the telephone. He will
20 to the Amateur Unattended Station location
and disable the transmitter. This procedure is
expected to take less than two hours after notifi-
cation of lmproper operation,” or it may be
controlled by radio if radio control is also author-
ized.
97.43 (a} Adds two words, “upattended opera-
tion” to the existing paragraph. This is necessary to
atlow luter distinction between the presently per-
mitted “remote control” and the newly proposed
"unattended station.™
¥7.43 (b)(4) Would aliow unmonitored operation
of amateur remote controlled transmittets when
they are being used as repeaters above 50 MHz.
F7.43 (d) This is an added paragraph, which is in
effect a copy of 97.43(b) reworded to specifically
authorized unattended operation.
97.87 (a) Specifically states that the repeater
transmitier must be identified by the transmission
of its call sign, and at intervals not 1o exceed ten
minutes. This will eliminate the present inferred
requirement to transmit the call sign of the station
with whom the repeater is communicating. This
paragraph also provides a means for permitting
remote control and repeater transmitters vperating
abave 120 MHz, such as inter-site links, to operate
without transmission of station identification, This
will permit simplified operation of multi-hop inter-
connecting system and remotely controlled sta-
tions.
97.103 (i) Is added fo specifically detail the logging
requirentents for repeater and unattended stations,
Such 2 log would be reguired to contain only the
following entries:
1. Power input.
2. Frequency band used.
3. Tvpe of emission used.
4. Date and time of initial transmission from
repeater location.
5. Date and time of any change of items requir
ed to be logred.
6. Signature of each licensed operator making
adjustments or repairs to the transmitter.

Comments Requested

These proposed rule changes are the result of
the VHF Repeater Advisory Committee’s deli-
berations and will be submifted tao the May
Board of Birectors’ Meeting for approval. [f
approved, they will be prepared for commission
submission by the League’s legal counsel, and
then sent to the FCC for their consideration and
action. Comments, suggestions, and criticisms
should be sent to the VHF Repeater Advisory
Committes, whose names and addresses are
printed on page 62 of February [970 Q87T

Prepared by direction of the.

VHFE Repeater Advisory Committee
Jon J, O’Brien

Cummittee Mermber
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Silent Veps

[T IS with deep regret that we record the passing

Lol these amateurs:

K1AN. Clarence W. Thyberg, North Berwick, Me,

WIDNT, Advin I, Bock, Southwick, Mass.

WEDWR, Arthur L. Granger, Rutland, Vt.

WEEFZIY, Alhert Cassidy, Manset, Me.

WIMRR, Louis (¢, Kulhay, Darbury, Conn.

KIQWN, JSoseph N, Birenbaum, New London,
Conn.

WisCL, Edward G, Venner, Falmouth, Me.

#x-W1ZR, Edith Rotch, Boxtnu, Mass.

WLZST, Roland ¥, Russeil, Braintree, Mass.

W2AX, Howard Blower, Koosevelt, N, Y,

W2DSEQ, Frederick Francis, Jersey City, N.J.

WINVE, Ofis Trowbridge, Pelham Manor, N.Y.

WRPTT, Stanley E. Meslar, Marristown, N.J.

WRRAE, Raymond P. Mayer, Hapewell, N.J.

RACS X KIMMLU, Ralph W. Robh, Thompsontown,
Ha.

WIFNG, Gune H, Melton, Washington, N.C,

K3GCZ, Fulius Shatas, King of Prussia, Pa.

KIKYF, David R. Sample, Prexton, Md.

e3-W3ITUY, Chuarles Baldesherger, Pitlsburgh, Pa.

K4BOY, Sidnev ], Malie, Winton, N.C.,

WACNE, Stuart H, Gates, Lovisville, Ky,

W4DIW, Howard B. Stephens, Savannah, Ga,

WA4DRQ, Arnotd Toolev, Owensbors, K.

W4GQ, Joha A, Russ, Falls Church, Va.

WAGTI, Joseph B. Alderman, Panama City, Fla.

W4GZY, Harold Lyon, Homestead, tla,

W4l KN, Barnett H. Baskin, Port Orange, Fla,

WaKPM, Evers Mick, Marion, Ky,

W4aTEM, Jess M. Sargent, Neptune Beach, Fla,

KAWA/ex-WEWA, Alhert A, Allen, Tarpon $prings,
Fla.

WaWDY, lohn M. Shepherd, Sr., Hampton, Va.

WSEIK, Elbert K. “Uhief’' Brashears, Muskogee,
Okla.

WEEFMEB, Roy L. Eakins, Enid, Okla.

K&BBF, Andy H. Forness, Palo Alto, Calif.

WeCO], Howard Smith, Carmichael, Calif,

K& 0, Yohn R, Kilpatrick, Santa Monica, Calif,

KalX U, William . Kuiser, Sacramento, Calif.

ex-WN6PWD, bdward M, Chanvaud, Walaut Creek,
Calif,

WHeVQE, john {, Koning, Norco, Calif.

WAGZOL, Archie G. Clark, Carmel, Calif,

WRBCEZ, George A. Wilkinson, Wilmington, ¢hio.

KEDHT, Thetmas S. Kloes, Hickley Ridge, Ohio.

WBNZA, John L. Mundurff, North Canton, Ohio,

WRPD, Eimer K, Priehe, Parmu, Ohig,

WRZRY, Leslie ¢, Currier, Middletnwn, {3hio.

WaDTK, Fred Catel, Milwaukee, Wise,

WOGES, Paul H. Davis, Glenview, 11t

WAHIL., Shirle [}, “Tiny™ Styles, Westmont. [,

WAHZS, Hayward B. Cameron, Madison, Wisc,

WASIFQ, Jobu E, Halderried, Kenosha, Wisc.

KeJAL, Fenton V, Stearns, Berwyn, [,

KaJCS8, William E. Dragoon, Washington, HI.

WAQITX, James N, brevland, Shelbursi, Ind,

WAOAXL, Eugene De Penaloza, Clayvton, Mo,

WARBT. Toivo E. Kangas, St. Paul, Minn.

WEDHR, Bruce A, Eindig, Medicine Lodge, Kans.

WRDUA, Rohert W, Davis, Denison, jowa.

KPUFSL, Rex M. Stuart, Bronktield, Mo,

K@ELO, Caryl C. McIntyre, Waterloo, lowa,

WPLZG, Richard Stevensan, Kirksville, Mo,

E@IY], Byron S. Malchow, Wilder, Minn.

WPKT. Lewis Harvey, Aurora, C'olo.

WOLZG, Richard Stevensan, Kirksville, Mn.

WesL, Jay N. Edmondson, Boulder, Colo,

KH6RU, Jjohn R, Sunders, Waimanala, Hawnaii.

EP4) A, Ulises Marin, Santurce, Puecta Rico,

VEZKW, Donald 8. Slater, Montreal West, Quebec,

VEIDMC, Christian Westhouse, Foranto, Ontario.

VESAAQ., Norman MeBean, Edmonton, Adberta.

ex-VE6AK, Wilfred R, Small, Edmonton, Alherta.

VE6AUHfex-VESKS, Geurge ¥, Hearn, Calgary,
Alberta,

VESLL, Laurence Laughton, Edmonaton, Alberta,

VE&MP, Munde 1), Phillips, Calgary, Alberia.
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Three Clubs Mark
Half-Century of

League Affiliation

O AN archaeologist, @ half century is a very

brief period of time, but it represents virtually
the entire span of organized amateur radio. The
League itself was founded onky 56 years ago and it
was in the yvear or two right after World War 1 that
Hiram Percy Maxim, WI1AW, Charles Stewart,
W3ZS. and other early League leaders succesfully
fought to reestablish amateur radio’s right te
existance, never seriously questioned since then.
Concurrently, amateurs were organizing themselves
both pationally and locally to launch a period of
growth thet has continued unabated to the present
time. Among these early local amateur clubs were
the Milwauker Radic Amateurs Club, lnc., the
South Jersey Radio Association and the Massachu-
setts [nstitute of Technology Radio Soviety. These
ploneering organizations have founding members
still active in amateur radio today, and the three
groups are cach celebrating fifty years of affiliation
with the American Radio Relay League, marking a
new milestone in the history of our hobhy,

Affiliation is an official relationship that has
been a cornerstone of the Lesgue organization and
which has proved to be one uf the great strengths
of amateur radio. Lt is primarily through affiliation
that amateurs have developed their public service
effectiveness and at the same time advanced their
uwn operational and technical capabilities, 8o it is
with great pride that we salute the first fifty vear
ciubs.

92

Mitwaukee Radio Amateurs Club

MRAC was founded in Tanuary, 917 hy Dr.
.5, Hillegas-Baird, ex-9HO, who bhecume tts first
president. Other charier members included Cor-
nelius Prinslow, ex-20V, Charles Polacheck, ex-
ACMP, Clarence Crapo, WOV, and Herbert War-
eing, WINY, the latter two stil active members.
‘The club was ARRL-affiliated in December, 19149,

Among the notable activities over the vears:
operation of code classes at the Shorewood (ppor-
tunity School during World War 2, with the iate
iohn G. Doyle, WIGPT, John Scarvaci, WL, und
Herb Parish in charge; initiation ynd operation of
the War Emergency Radio Service (WERS) in the
Milwaukee ared, around the same time: and spon-
sorship of the 1948 ARRL National Convention,
one of the two or three most outstanding in
Ledgue history. Curent sctivities include sponsor-
ing the Amateur Radio Emergency Corps locally
{both the Wiscansin SEC and Milwaukee EC e
MRAC membersi; Halloween watch: parade coordi-
nation; concerted participation tn Sweepstakes and
Field Day - the club even provided “intercom™
setvice fo the cast which staged "“Aida™ in Mil-
wankee recently!

The ciub surrently numbers about 150 mem-
hers, publishes flamarcur Chatter, and holds sta-
tion license WAHRM, 1ts president is Richard
Uberholtzer, W9ZPV.

WS2IRA

Ta help celcbrate’ 51) years of ARRL
affiliation and Amateur Radio Week in New
Jersey (no acvident that they coineide!), the

South lersey Radio Association will operate
a special events radio station, WS2JRA, on
1.% through 432 MHz Aprd 4 through 12,
1970, on ssb, wn {on vhf) and cw, QSL with
setf-addressed stamped envelope to:

South Jersey Radio Association

P. Q. Box 216

Haddonfield, New Jersey 0B0O33
Theie'll be special recognition Yor stations
working WS2IRA on maore than one band.

QST for



MLL.T. Radio Society

This has to be shout the videst radio club stiil
functioning — though it doesn’t iay claim to an
unbroken record — since it was organized in 1909
by F. B. Moore, ex-]1AVG, also its first president,
MITRS affiliated with the League in April, 1920.
Its first Heense was as 1LC in (916, followed by
TAN in 1920 and I XM, also in 1920, under which
call moch of the fame of the «Jub way carned. In
the [921 TransAttantic recciving fests, for in-
stance, 1XM was among the 18 to be heard by Paul
Godley in Scotland on the first day of the test, The
station kept in touch with Admiral Bved's Antarc-
Hie Expedition in 1930, and even ran a crude
version of a phone patch for the skipper and his
wife, They sponsored a number of banguets in the

The OLD...

carly 2k, the third of which amounted to 1 New
England Convention with such notables as Alexan-
derson ax speakers, [t was one of the League’s
Standard Frequency Stations and during World
War Il it was active in WERS and in conducting
training courses,

Among its members have been James Clapp,
W10D, inventor of the Clapp oscillator; 1. A.
Stratton, who later became president of Massachu-
setts Institute of Technologyv: and K. V., R,
Lansingh, ex-W6QX, of the old R-¥ and Radio
Magazines.

Currently, the station is wctive on afl bands from
3.5 to 432 MHz, using ssh, vw and RTTY, for such
diverse activities as moonbounce, DX chasing and
contesis. The president now is Paul 8. Silinsky,
K3ZDR and the jmembership is about S0.

and

the

NEW

Lett, an early meeting, perhaps about 1924, of the South Jersey Radio Association in the basement of the
Collingswood Library. Right, past, present and future — Charter member Gordon Kressel, W2BQ; current
president Tony Slapkowski, WB2MTU, and Elliot Levin, WA2BPL, youngest member of the ciub,

The Milwaukee Radio Amateurs Club in 1920 and again in 1970, Clarence Crapo, WOVD, is in the front
row, third from left, in both pictures.

April 1970




The antenna structure at W1MX . ..
v the uhf layout . .

. and the hf station.

South Jersey Radio Association

OFf these three “Golden (Oldies,” SIRA gets
highest marks for historical conscientiousness --
they know precisely for instance that the club was
tormed on Junme 12, 1916 by Leon W. Ashion,
W3IHO, Roger W, Barrington, W2LY, Gordon
Fressel, W2BQ, H. W. Densham, K3FH, William G.
Phillips, ¢x-3AFD; George Haldeman., W. A. F.
Pyvle, W3WR, William Kirby, Edward B. Patterson,
W2YR, Henrv Wetzel, ex-310, Henry Byam, Taylor
Stokes, cx-3ACM and €. Waldo Batchelor {who
was elected president). The club affilated with
ARRL in April, 1920.

Like the other two clubs it conducted training
classes duving World War 11 - hat it had dane the
same thing a war eatlier, in 1917! The first know
0SO between North and South America involved
an SJRA member, Norman R. Weible, 3BW] = it
took 70 watts to a pair of UV-202¢ on 120 meters.
About the same fime, the club noticed on the air a
very active and skilled amateur in nearby Philadcl-
phia, sought him out and persuaded him to join
SJRA. This man held the call 3AIH then but he’s
puch better known now as George (rammer,
WIDF, who just retired as technical director of
ARRIL. and technical editor of QST

Over the years, the c¢lub has had many fine
speakers and one “near iniss” - only a lasi-minute
jam in-scheduling prevented Marconi from speaking
to the club in the 305! Among those who did make
it: Major Edwin H. Armstrong, father of fm and
inventer of the superhet. regen and superregen
receivers: Clarence Tuska, ex-1WD, cofounder and
first secretary of ARRL: Charles Stewart, W3ZS,
vice president of ARRL 1922-1936 ynd watchdog
of radio legislation even eurlier; Keaneth B. War-
net, WIEH, Managing Secretary «of ARRL
1919-194%; and John 1.. Reinartz. K6BJ, holder af
the Hiram Percy Maxim Gold Medal for his sutly
technical leadership.

SIRA taday, some 200 strong. publishes Har
monics and holds station license K2AA. Under the
leadersiip of Tony Slapkowski, WBIMTU, 1970
president, it's active in MARS, Civil Defense. vhf
parties, Field Day, and the DX contest, and holds 2
picnicthamfest, one of the largest on the Fast
(loast, each year. Their special activities for the
fiftieth anniversaty of their affiliation are outlined
in 2 box within these pages.

To these three clubs (and the dozens with
records approaching these) our hearty congratula-
tions, and thanks for the inspiration you supply to
all amateurs!
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NEW DIMENSIONS FOR VIETNAM
MAILBAG

Senator Barry Goldwater, K7UGA, visited Viet-
nam in December, biinging along some slow-scan
television gear which will remain in Southeast Asiu,
making possible transmission of photos of service-
men to their wives, and vice versa,

The first transmission was between Cam Ranh
Bay and AFATUGA in Phoenix un December 7
with William 8. Franklin, W7DQZ, operating from
the Senator’s runch, on a MARS frequency of 13,2
MHz., The trick was repeated the next day, with
the Senator transmitting from Tuy Hoa,

The TV monitors at both ends were Dumont
304 oscilloscopas with front-end SSTV converters
designed by William H. Briles, W7ABW — watch for
his forthcoming QST story on the technical side of
these converters.

Meanwhile, here’s some pictures of the npera-  1he Senator covers the fine points of S5TV for
Al/c Frank E. Garcia of El Dorado, Kan.

tion.

Barry Goldwater, transmitting from the MARS T

station in Tuy Hoa, checks in with AFA7UGA, his  Chartie Brown and Snoapy, transmitted trom
own MARS station in Phoenix, operated by Arizona, looked like this ir Vietnam.

Wiltiam &. Franklin, W7DOX/AF7DOZ.

Cam Ranh Bay sent this photo of our flag by SSTY  And here is rhg seas:_:m's most unique Christmas
to Barry's home station. card, as seen in Asia.

April 1970 95



INTERNATIONAL AMATEUR RADIG UNION, THE GLUBAL FEDERATION OF NATIOMAL NON-COMMERCIAL AMATEUR
RADIC SOCIETIES FOR THE SPROMOYION AND CO-ORDINATION OF TWO-WAY AMATEUR RAD(O GOMMUNICATION

ZEs OFF 6 METERS

‘The Radio Society of Rhodesia has been advised
by the Ministry of Posts that the 50-54 MHz band
s wiathdeawn from amateur use, The Rhodesia
Broadeasting Corporation will be using the alloca-
tion of TV vhannel E2 Band 1 for a television
transmitter at Gewlo, Amateur activity on the
i-meter band was 1 -quired to cease after December
31, 1969, (Region ; News, |
DARC PLANS NEW HEADQUARTERS

The Cieneral Assembly ot the Dewischer Ama-
tenr Radio Ciub has decided to build a new society
headquarters at o central place in the Federal
Republic of Germany. At present, the main office
of DARC is located in Kiel (northern Germany}
and the OSL Bureas in Munich (southern Ger-
many) = some distance apart.

A plot of land has been chosen in Baunatal near
Kassel, DARC hopes that this location will become
a tocal point bath tor German and visiting foreign
radio amatears, The new building to be seady in
1971 will contain tacilities for sdministration of
the society, the QSL Bureau, mectings, conterences
and training courses,

WORLD AMATEUR BEACON NET PROJECT

A propagation study by Region 1 (Burope &
Africa) amateurs is now in progress. The following
beacon stations are pow operative: DL@GAR on

On the veeasion of the 12th Boy Scout Jamboree-
on-the-air, Mohammed Mili, Secretary General of
the Internatonal Telecommunication Union, wis-
ited station 4U1ITU. Shown are HBY9AMS, Bov
Scouts World Bureau Dirgctor of Administration,
Mr. Mili, and Salvador Fernandez,

06

¢In a recent visit to the Sowiet Union, WEHUS met
with members of the Leningrad Radio. Club. Vic
{in the light overcoat} is shown with UAICK, UA1-
®BR, UAIKAIL and LATAL.

29000 MHz, DLMIGL en 28.200 and 28.195 MHz,
and (IB3SX on 28.200 and 28,185 MHz. Recep-
Hon reports on these stations are solicited. Those
for the two West German stattons go to Renate
Seidler, IXBIN, D 4812 Bethel near Biclefeld,
Bindenstr. 14, West Germany, Reports of (GBISX
gu to Alan Tavlor, “Altadena,” South View Road,
Crowhorough, Sussex, England.

NOTES

‘The Partners of the Alliance announce spansor-
ship of an amateur Tadio contest to further friendly
relationships hetween the Americas. The contest
perigd is from DOOO GMT April 1, to 2400 GMT,
December 31, 1970, Details are available from
Frnest L. Bracy, WiBEFA, PO Box 8%, Readficid,
Maine (143535,

Many amatenrs will be saddened to learn of the
passing of ZLIATS. lvan, vperating during the
garly 19208 as Z2AC, wus u pioneer amateur and
provided many sfations with a New Zeaklnd

contact. GEF—]
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Alabama— The Birminghamfest will be held this vear on
Muay 3 at the Armory nn Oporto Avenue (just off 11,8, 78
Last, near Eustwood Mall). For entertainment, contests, net
tmeetings, eyeball Q508 and fun for the entire family, plan to
attend, Por turther information contact the Birmingham
ARC, WACUE, P.OL Box 603, Birmingharn, Alabama 357201,

Georgia— The annual Cofumbus, {reorpa Hamfest will be
heid wa April 5 at the Fire Arts Building behind the
Municipal Auditorium at the Fairprounds. For information
write John Lanev, KARAL, 1905 Iris Dirive, Columbuos,
Geurgia 31906,

Hlinnts— The Kisiiwanrkee ARC, De Kalb, [{linom. will hotd
their Hamtest May 3. For more information write K9BAG.

Louisiana— The Baton Rouge ARC will hoid their annual
Hamfest May 2 and 3 in Baton Ruuge, On Saturday, May 2,
autivities will begin in the Hospitality Roam at the Holiday
fniy South, from 12:00 to 3:00 PV, The banguet will be at
7:30 at the Haliday Ten Soeth, The pienic will be Sunday,
May 3 at the UCT pork, starting at $:00 a.M. Talk-in on
146.94 and 391U MHz, The Kanton Kouge tepeater is on
146,34 “in” and 146,94 MHz “out.” Write Bill Mixan,
KRS8V, tor more information.

Maryland— The B & O Banquet i all set for May 2 at the
American Legion Hall in Arbutus.

Massacitusetts— The Suuth Shore ARC is hlaving an auction
on April 16 at the Viking Club,

Michigan— ‘the South Fastern Michigan ARA will hold its
aninzad Swup & Shop on Apeil 12 from 10:00 AM, to 4:00
P.M, at the Cannon Memorial Recreation Center on the
vorners of Cadieux und E, Warren, Detroit, Michigan, Write
WARSSX for nose Jetails,

New York  The eleventh annual New York State South-
ern Fivr Hamlest sponsored by the §BM ARC, QUWA, AREC,
and Binghamton ARC will be held on Aprii 18 at 8t Inhn's
Memorial Center in Johnson City, NY . starting at 2:00 p.M.
Adult tickets are 3475 and student tickets are $2.50,
Advaies sale only, Closing date on ticket sales is April 15,
Mtetnoon activities include speeches, displays and contests.
Surprise events throughout the day. Hanguet and dmper
promptly at 700 P, Tickets and full particulars mav he
abtained from Frank Gyidik, KXCWD, SU9 Torrance Ave,
Vastal, N.Y. 13881 Telephone 7855220, Don't miss it!

New York— The 1970 R.A.G.5. Hamfest will be held on
Saturday April 11 at the Song Mountain ska resort in Tully,
N.Y., just |8 miles south of Syracuse on Interstate ®1.
Ktarting time is 12:10 noon,

Ohin— The [9th consecutive Dayton Hamvention, spon-
soted by the Dayton Amateur Radio Association, will be held
at Wampler's Arena Center un Apnil I3 in Dayton, Ohio.
Outstanding technical sessions, unusually larpe exhibit of the
lutest equipment, hidden transmitter hunt and fler market,
An interesting program for the X¥L. For information write
Dayton Hamvention, Box 44, Dayton, Ohio 43401,

Pennsylvaniz— Don’t forget the FPA Spring Dinner Meet-
g at the Frankfard Arsenal, Saturday, April [1 at 6:00 P,
Advanced teservations are 2z must. Contact KIWEU or
W3IHK.

Yermont~ The BARC and CYARC are planning a joint
supper meeting Apri) 1R in Montpelier,

Washington— The Skagit Hamfest will be beld at Brayunt
Grrange Hall near Axlington, Washington April 11, Activities
melude a tour of million-watt radia stafian in area, Contact
Norman Ray, WILFA, 14005 132 Ave. NE.. Kirkland,
Washington Y8033,

West Virginta— The Wheviing Radio Club will hoid their
annual YL-OM Dinner on May 2 at Oglebay Park.

Wisconsin— The Necnah-Menasha Amateur Radio Club is
planning a souial meeting and dinner for men and women an
April 25,

April 1970

PACIFIC-SOUTHWESTERN DIVISION
CONVENTION
Fresno, Califorma May 15:17

The combined Pacific-Southwestern Division
ARRL convention will be held on May 15-17, at
the Hacienda Motel, 99 Hiway at Clinton in
Fresna,

The Convention will begin with a California
Champagne reception on Friday night, May 15 at 7
e.M, and will continue on Saturday with swap
tables, mobile hunts, mobile equipment judging,
homebrew contest (schematics required), a coil
-capacitor contest, cede proficiency tests, MARS
program and lunch, ladies Iunch and wig demon-
stration, ARRL Forum chaited by Directors Jean
Gmelin, WeZRJ, and John Griggs, W6KW, YLRL
Forum, and many other events.

The Western Public Service Svstem will monitor
3.952 MHz. from the convention on Friday night
and the West C'oast Amateur Radio Service will
maonitor 7.255 MHz. on Saturday. Both services
will assist arriving mabiles.

Commercial exhibits and the ARRL Rooth,
manned by SCM Ralph Saroyan, W6IPU, will be
open thoughout the day Saturday, There will be
technical faiks starting at 2:30 A.M. on Saturday
with Ham Radio and the Law, Stuart Home,
WB6VRI: Amplifiers, George Grammer, WIDF;
FM, Bill Doyie, WB6SVY; DX, Bob White, WICW;
Emergency Operation, Contests und General Qp-
erating Activities, Ellen White, WIYYM and Main-
fenance and Repair of Ham Radio Fquipment,
Herb Lion, W6OWL.

At 7 P the delegates will dine vn prime rib at
the banquet where awards will be made for the
competitive events. At midnight, Wouff Hong
ceremonies will be held.

Theda Nail, W6BSW, President of the Western
Public Service System, will hold open house in her
suite Sunday morning for all members of the
WPSS, Sunday morning breakfasts will be held by
WesC'ARS, QCWA and the Trowel Radio Club.

Getteral registration, including the banquet and
the champagne reception is $39.50 until May 12 and
$11.50 after that, All lunches and breakfasts are
optional and tickets wall be available at the
vonvenfion registration desk.

For further information, registration forms, and
motel reservation cards write ARRL Convention,
P. O. Box 783, Fresno, CA 93712

COMING A.R.R.L. CONVENTIONS

May 15-17 — Pacific/Southwestern Division,
Fresno, Calif.

June 13-14 ~ Rocky Mountain Division,
Estes Park, Colorado.

June 19-21 — Qregon State, Bend.

July 4-5 — West Virginia State, Jackson's

Mifl,

July 1819 — West Gulf Division, Orange,
Texas.

September 25-27 - NATIONAL, Boston,
Mass,

October 17-18 - Hudson Division,

Tarsytown, N.Y.
Oct.31/Nov.l — Roanoke Division, Raleigh,
N.C.

97



Correspondence
FromMembers-

‘I'he publishers of 5T araume no responsibility for statements made herein by correspondents.

ALUSTRALIS-OSCAR §

& ! Dstened around 20 amd 40 last night, und L
reckon every amateur in Australia must have been
un the air expressing justifiable pride in their
Americar. cousins who succeeded in orbiting their
“Kangarou Special,” Rruce M. Roawlings.
ALIWAB, Northland, New Zealand.

® (On bebhalf of the East Coast VHF Society,
WAZWER, | wish to congratulate everyone who
contributed toward the success of Australis-Oscar
5. The many hours of dedicated work which went
into  the satellite are surelv  appreciated by
amateurs everywhere. ~ Jack Tompkins, &2HHS,
feredi, NS

& | wish ARREL the best of luck with the A-O 5
satellite, We are all following it with great interest.

K. B farsten, Pivector, Communicgtions
Programs, Office of Space Science [ Applications,
NASA, Washington, 1C,

@ .. .much success in this worthwhile project. It
s gond to know that members of vour Leagie are
striving to keep abreast of the latest satellite
technology and I am sure that they will make their
rightful contribution in the satellite field. — Jean
d'Arcy. Direcror, Radio & Visual Services Division,
tnited Nations, MY,
QSL QUIZ

e Fake a gummed Hank envelope (thethicker the
gum the better), Fold it into two, put it inside
another envelnpe and send it airmail to a tropicai
counftry with a temperature of say 309 0 and a
relative humidity of not less than 90%. borty eight
hours after landing in the new country, what will
he the coadition of the inner envelope?

I het 904 of the W-hams who send me QSLs
direct don’t know the answer! — R Javaraman,
FLITN, Trvandrum, fndia,

ARRL -~ MILITARY

g Ke the letter from WB2BCI amd WH2ZXZ in
February 287, T have hesard and read some feehle
and ridiculous reasons for dropping out of, or oot
joining, fthe ARRL; hut ! think these two
gentlemen, usieg the Amateur’s Code out of
vontext, bave reached 4 new low, - 4 M
Bowen, Jr., WB28PJ, Haddonfield, NI

& | wash to juin in sttacking the EBeaguse for
cyuperation with the military. 1t is important that,
in the name of humanity, not tn mention justice,
the largest orgapization of (LS. amateurs renonace
all ties with the oppressive and murderous
Militar v-industrial complex - 2anriel Reiner,
WR2DSK, Pleasantvilie. NY.

& ., . Just how do these idealists proposs to
maintain peace. freedom and justice? With whose
power? Perhaps flower power? — Ernest (. Farkas,
KICUBW. Catonsville, MD,

28

® . .. Thereis no doubt that the armed forees are
trained to take measures to safeguard our country.
To have waded ashore at Tarawa cacrying flowers
or to have sealed Mount Surabachi crying “peace®’
wauld not have gotten the job uone. § hold no
hrief with the gentlemen who wrote vou, but |
admit to a certain amount of consternation at your
publishing it. 1 teel that your decision to publish
this letter constitutes an affront to those whose
sense of Jedication fo duty caused them to lay
down their lives to assure sur continued freedom, |
can find nothing in the deciaration of pbjectives of
the ARRL that would be promoted by the
publication of such letters. — Flovd M. Thamason,
Lt. Col., U5, Marine Corps Reserve, Whitehaven,
TN,

e it is encouraging to see the League’s journal
agan  demonstrating it has the codrage fo be
ohjective in its outlook on today’s problems, by
piihlishing such fripe as the letter from the two
disaffectionate, dl-willed and bitter members who
are not renewing for the cosming vear. — & (%
Sehaal, WEPET, Tavares, 1.

o ilelighted to see that WB2BCI and WB2IXZ
decided to quit the League. Jerks like that we
don’t need. At least now { can say | bave heard
everything. ¢ Harald Campbell, W2IP, it
Vernon, NY. JEDITOR'S NOTE: We've received a
couple dozen other wxpressinns in the same vein. |

THANKS OM

® Ay an past vears, | am very happy to renew my
membesship in owr ARRL, You'll get no crying
and damning from this member.

Mothing on earth can bhe afl things fo 2ll people
but ARRL surely approaches being all things to all
amatenrs in these United States snd other parts of
the world.

Cerfainly, [ mayv disagree with some ARRL
policies and activities but 1 also occasionally
disagree with certain policies of the Giovernor of
kentucky, the President of the United States and
saciety in general but | do not propose to noisily
walk out on any wof these because of such
disagreements. (ne has the right to disagree with
anything he so desires but not to destruct because
uf disagreement,

The ARRL holds a prioritv in my list of
memherships and affiliations and | shall support if
ta the hest of my ahility.

1 dislike the phrase “keep up the good work”
because it sounds like something one would say if
ane had nothing better to say. 1 have stated, ubove,
how 1 feei: You have my complete support, day to
day, year to vear, whether or not [ agree with all
vou do.

Don’t “keep up the pood work™ | ., push
diligently ahead for improvement and
advancement! — Walter £. Yeury, K4ABLIKSHZG,
Louisville, K Y.

QST for



INILEG

& If | show as much leg as 9NTRA (Feb. Q8T),
can 1 get my picture in the same issue twice?

I have tentatively decided that you are most
definitely not an Old Man. Leaves tne wondering
who it i3 in this case that’s the sharp operator. -~
Francis K. Williams, WB4GTS, Washington, DC.

® | have recently decided to become a deaf child
and move to Nepal. — Creg LaRocque, WA LJHW,
Pawtucket, RI.

URBAN PROBLEM

L) I have agreed with the ARRL's position on
marty issues including the contraversial fncentive
licensing system. However, [ am most displeased to
see the Board of Directors, in their November
meeting, turn down three motions {items 722, 23,
26} that would have aided the urban ham against
the growing flood of cheap, unshielded, solid state
elecironic items that are making urban area
hamming even more difficult than before.

Maybe our Jirectors live in plush suburban
surroundings where this is not a problem. But most
Amerieans live in cities and the wrban ham is being
averwhelmed by TVI, BCl,  Taperecorder
Interference,  Hi-Fi interference, [ntercam
interference, etc., ete. H the League wants Ham
Radie to grow. you had better do something for
the urban ham. — Nickolous Leggett, WRBOBTI3,
Baltimore, MDD

MIKES AND KEYS

- You say, “December, QST carries ads from
seven different manufacturers of electronic kevs,
but as it happens, none in this issue on
microphones. Some kind of message here?”

Yes, there is. It ¢omes in, 40 aver 9, Surprised
vou didn’t copy. Perhaps you had QSB. The
message is that since incentive licensing, folks ate
defecting the fone bands, ordering electronic
keyers, taking them from the shipping package and
learning to use them on the air. What comes ont
doesn’t even sound like Kata Kana, Old Sam?
Morse must be spinning over in his grave when he
hears that stuff.

Kke it easy when ur NSTing ur new Ptenna pd
dunt give ur rite nag. Sappy new year. - Manuel
“Pete” Fernandez, W4SM, Greenville, SC.

® [league Lines states there are no ads for
microphones in this issue. If you check pages I,
136 and 144 vyou will see three ads for
microphones. Electro-Voice has a full page ad!
Before yvou use the words “none in this issue™ vou
better check with vour Advertising Manager.

I believe there is a place for both cw and phone
wark, hut dan’t try to influence the amateur radio
fraternity with false information. - Mito
Moucha, W4TH, Alexandria, VA. JEDITOR'S
NOTE: By “this® issue we meant the one heing
discussed in the item, i.e., December. |

QST DELAY

® ] sure wish my QST would come before the
middle of the month! On the average, since 1
maved to my new QTH, it has corme several days
after the {irst every month. And this month |
didn't get it until the 10th. So please check and
putl my address aut of the back of the file. If it’s
not vour fault, then let it ride, because the Post
Office bhas enough problems without me nagging
them about efficiency. Curt Haisepple,
WBOCAF, Goshen, IN.
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o As u subscriber of several vears, as a League
member of a similar time, und as a Jefender of the
Leapue’s policies (it isx amazing the amnoant af
defending those policies are reguiring nowadays), |
feel 1 am entitled to receive my copy »f ST long
before the newsstands receive theirs. This time
they beat me by 2 good three weeks.

I don’t know if the fault lies with the dog sled
nperdfor o¢ the Indian ranper but 1 would
appreciate it if you would tell them to mush it up
or step it off g little more quickly and get my copy
to me before this late date. Curl  Greene,
WASLQYJIE, Howstor, TX [EDITOR'S NOTE:
The February issue was received by members in
some arsas of California on the 2nd;in some parts
of Texas it had not been received by the 20th -
this despite the fact copies far all areas were put in
the mail the sume time, Jan. 20-211]

GREAT HOBBY

& Today is my fifteenth birthday; as i count my
blessings, I consider my amateur radio license ane
of my most cherished possessions. | have been a
hamt for a vear next month, During this time 1 have
had QSOs with over 1,200 hams. all over the
country and the world,

Nat many things are more thrilling than the ficst
“OQ" and the resulting contact - except perhaps
the first DX QSO.

Ham radio is the best thing that has happened to
my life. It has opened my career possibilities ta
most applications of electronics, The Great Will
Rogers once said, "1 never met &2 man 1 didn't
like.” In the short time 've had a ticket, | never
met a ham [ didn't like. Hams are 4 great bunch of
guys. — Dave Bushong, WB40ODN, Fairfax, VA,

INCENTIVE?

® | was shocked to find that less than half of the
(ST sataff, as listed in the Janwary, 1970 issue, hald
txira Class licenses. According o the fall 1969
Amateur Radio Call Book Magazine, seven (7)
members hold Amateur Extra, seven (7) General ot
Conditional, and four (4} Advanced Class licenses,
- (Name withheld by request).

o ongratulations on the fine showing of the HQ
Staff on incentive licensing! In checking the list on
page 77 of January QST against the Fall 1960
Callbook, I note that about half of the staff have
obtained the coveted top of the line amateur
licenset In  the Callbook there are 257,931
amateurs (excluding Novices, club and military
stations) and a total of 9,953 Amateur Extra Class
liceoses are given. This is a 3.7 percentage for the
entire . 8. in Extra status. - 0. Rosy Websrer,
WA CZP, Pomong, CA.

e [ would like to suggest the name — lnvegtive
licensing. - John £, Hall, Sr., WSREL, Slidell, La.

# Eversince incentive licensing has taken effect, |
bave read or heard ahout how unfair it is. Well 1 am
sick of it.

Where were these sa-called hams before it
began? Crying over spilt milk won't do any good.
If we are going to take a passive viewpoint and
continue bickering on and oft the air, we will loose
ham radio. —~ Robert Lepelletier, Jr.,, WB4KCM,
Alexandria, VA,

— . —

The Post Office Department promises faster mail
service with the Zip eodes, Use yours when you write
Headquarters, Use ours, too. It's 06111,
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CONDUCTED BY ROD NEWEKIREK,* WOBRD

How:

And now in response to irrspressible demand
(our own) we close out the DX Test yuestion-
nedre series instigated by reminiscences of W2GP,
Having already eovered subject matter of forty
years ago, then soroe suggested material for con-
temporary use, we now provide samples of inter-
rogatory transmissions for forty years hence,
ARRL's International/Intergalactic DX Com-
petition in the year 2010, . . .

[-14, Whatis your QEOs-per-second DX contest
averagel

M-4, Are your front feet higher then your back
feet?

-32. Do vou like the new mint-flavared QRO
tapes?

#-24. Does vour joy light blink red or greru when
yvaou book a new one?

H-7. How dn you keep people from fiddling with
vour feadback loops?

%-2. Do roagnetie storms ever give you ¢olds and
fever?

R-8. Are chrome sideburns the style in your
eountry?

N-18. Do you have any painfully tight knobs?

13-23. Have wou ever heen is) scratched, or (h)
dentedf

8. Do you know any three-iooted transceivers?

I-35. How wounld you avoid colleeting fungus
in the troptes?

¥-17. Do yeu rather enjoy your trips to the
factory?

R-14. Ploes your present owner keop you dusted
and well polished?

.30, Do vou eject QSLa during or after QEOs?

¥-1%, How msanv nperators can yon fesi con-
seoutively?

M-15, What type of lid reaily tnros you off?

*78G2-B West Lawrence Ave,, Chicago, I, U656,

5H3LV, whose impressive premises served as your
Febroary QTH of the Month, is the most active of several
available Tanzania tempters. Garth enjoys code or voice
spart on frequencies high or low. (Photo via WATKQM)

100

Whoops — we're slipping into 2 technieal rut
agsin, Better turn the topio to s meve diverse
category before we lose some B types. How
about something along this line? . . .

TL6, Are vou s member nf the American Radie
Readout League?

X.17. What Jo vou think of Incentive Pro-
gramming?

A-13. Have you helped and eocouraged sny
Novire transceivers lately?

B-R, Do you ever get static from Big Daddy,
the FCC nomputer?

-39, What's the tesals value of & '88 DX
heund in fair condition?

K-2., Did you have trouble financing your present:
owner?

Kooky queries? Nob at all, merely fruition of
eurrent sutomation irends unchecked, friends.
You see, self-operating/logging/QSLing eom-
piter trangceivers will frolic in DX Tests of the
future. What happened to all the ex-operators?
Ch, they're QRL discussing sex, religion and
politics down ai what used to be radio elub
meefings,

Who:

Those W/Ks who feared ARRL's Five-Band
DX Century Club woifering was some sort of
DXclusive lixtra Cless plot may rest easier now.
Ag such it doesn’t work, WIWQC, with an or-
dinary Advanced ficket, writes: “Worked

-HEPBEW on 75-meler ssb February 9th to

complete the required 500 contacts. Siill & long
way from collecting the SLa to prove it bub
1 snspect I may be the first non-Extra fo make
this elaim.” Ham found it necessary to use ew
only on 7 MHz Hey, any (eperals oub there
nearing 5B-DXCC payofi?

What:

15 meters, that vast DX melting pot, regales all comers
Wovice through kxtra alike. [4's time we apun your
“How's” dial asress 21-MHz phone freruencies, remem-
bering that nuraerals in parentheses are kiloHertzes pbove
the low band edge, and that digits outside parens are Green-
wich Mean Time whole hours. The band is jammed 8o
we'll squirt the beam by continent. . . ,

ASIA —HL9s UT (319) 10, UT 10, U7, HS1s BT (300)
AL 25, LG (295 11, JAs 1ABA 1BAX [OXL 10RL
1CY] 1DEV 1DWM 1adw THIE 1HM 1HNO LIX0
180 (0DC 1CDT 10MV 1RGM iRIW IRNT IRTU
iRUZ IBBT 1TX3 1010 IVUL IWAP IWSK (WAV
1¥NX 1ZAA 14N X 2HLE 2BOY 2HQ 2B8C 2GPC 2HOA
2 UM 2HAEA 2LKK 21XG 20¥) 2JCW SKMX 2MBL
SNOW 2NPC SNWK 70TP 20XP 2PDQ 2PH SQBA
BQWT ZRCOQ 2VET SAYX 3BLC 300X 4CGYI 3CZH
BCZY 3DJL SEMU 3FVJ 3GAY 3GAN 31IG 3IHMW AJEEE
$JGR SEVT SLUK 3MZ8 2PNK 3QGI 3QXT 2RTU
S9TY 38VI TGO sTHL 3TvQ 3UBA 3UTN 3YRF
AYOT AHPR ADVB ARHE 4FAN FET aFK SGJK
4G17 BBLF KCMO 5DMX 5DRX 6ACE 4DSG 6DUK
GD%A BERR GHKC BHLI GHEK BHAN ALFX 6INQ
BIWO SKOY 6LUL 7ARD 7BV TBWY TDFE T0LL
FLZN TPV 7GKP TYAG TYFV 7YT BBAX 8BIO BBQI
8CA0 8DGE SDLL RDIN% RDOQ BEAT BEDU SEL
SFCICH SGLP 8GXT 8OW BT 9APH 0A VA 9C'FF 9CNG
OYAQ MHIFA WOV pXJ ADAT HDSL BEMB gYAC
JHIx ACH BIR BLX BRP CUB CXQ DUL DWi

QST for



Market Reef's name is now secure in DX annals thanks to OH2s BW KK (teft and right} plus other enferprising Finnish

DXpeditioners who scored almost ten kilo@5Os from fhe Baltic lightheuse island in December and January. About five

thousand Stateside @505 and 140 countries were bagged. SRAL prasident QH2NB warns of more OJB actlion ahead.
[Photos via WASAUD, West Coast DX Bulletin)

EHO Pl HON HEN HUM I'fA KCP KRC NNR NvVE
OUM QOJ QPT TLN, JRis BBE DIP, KAs 2KS OMF,
KRs 6GLH (3w L, 6D 611 64V {325) 9-10, 6MHB Al 1
BUTBA (3200 3 BVX (500) 1, 628 B0A, MP4s BHY (A08)
L5, MBB TAV TCE (278) 15, TON TCZ TDA (380) 11,
T 18, ODBs BZ (3100 18, 13l 17, UAs 08U 97T (3650
L5, BIM, UJ#s AJ 1304) 13,'DJ (2701 I, UV9PP i4, VSs
63A 6ADL 6AT, (341) 15, BE (3600 2. IMB {3600 15,
VU2Ze Blith DK 2000 0, BY (258) 16, X W8s AL (265) 12|
(,EHTSHJU) T4, YAls BXE GNT HL s+, ZG4AK (360) 15
ASTUB (2700 23, 4Xds BI, (32m 21, FQ GB (31w 21, G'F
OF LX (3103, J Y RQ 21, RW 8O (08 21, VB WHN (200)
16, 4Z48 DX (325) 15-16, D7 HF (327) 20, 7Z3AB (308)
-4, OKIBG, OM2ADG, INIRA (3100 8-10, 9Vis PA
{375) 15, PB PL and P 15,

FRIUA — A2CAT (316) 17, GN8s (6 HD (311) 2%,
£ HL {36/ 15, PI (3100 B, CRa 4BB (225) 10, 4B 601y
(286) 18, bFA (485) 21, 6(:A (308) 2L, 6HE 6lY (202)
15, 658 6IW 21, 6K'T (308) 20, 6LC (2u3) 20, 6LU 6LV
(2451 22, 6LX (302} 19, 6TF (2773 0, 7AC 7RO 708 717
(230 16, 7D 16, EAs BBI (227) 14, B0H SEF 857 (302)
18, 88K (25%) 17, 8GR (340 21, 8GZ (202) 18, 941 (285)
B, 9AQ (208 (7, 9B (2400 19, OER (2501 24, Kla {and
ala) ZAB (328) 19, 2AY 2BE 2RI (310) 19, 2BV (310 13,
T 7B AT 22 8C 8RL 9B (26K) 21, 96 (315) 17, EF3s FS
(385) 19, REL 44 (347] 16, FL.8 AO 11, M B 19, FR7ZW
[276) 11, TIle AR AP (200 B4, AU 11, UNSRIC (280 23,
TREs AD D1, TU28 AB 17-18, A% 14, BR BQ (260) 1%,
YO8 CC (300 19, UR GW (190 15-16, XT2AA 21, ZDa
813 (40) 18-21, 3K BR. (281) I8, BKP (359) 21, 9BN (470
15, ks 10X (290) 20, LIE (200, 2L 310 (d50) 19, 438
W B, Z8Ss 1CD LI 1PF 2PX 2RA 3AVA 18, a0
30 %275] 21, 3JJ (28%) 22, LU (265 23, IR 1300) 14,
38 AWE 18, 3XQ (316) 20, 4M% INT 5FF S0E 8TK 641
GAD GAPL BAR BAWH RBDO SBRDYV BBEY 6BLK 6
&L 6VE, 3V8s Al {348) (7, MOL (305) 21, 5As I'TN
(g8 21, 3UX (3100 18, SH3s T (2900 16, TR (344) 20,
RO 204} 21, LY (316 11, M (2300) 21, 5N2s AAF 15~ 16,
ABB ABH (358 16~22, BRAAN (270) 20, STEA D (255) 11,
BUTAR (L1503 11, BV4TS, 5748 KK (3401 21, KL (300) 20,
EM s 21, 18 (382) 20, LW (360 2%, LX, 6Wls AL
(2 8~9, BM D¥ (333) 17, DY (243) 14, S X, TPEAHR
(257) 20, 7Q7: AM BPQ) (315) 21, RM WW (340) 17 149,
YEILREA, 9F31IIEA, 0G1s GE Uil 17~18, HC, 9I2% JE
f303) 18, WH (221) 18, WH (208) 20, 9Q8s BJ (373 19-21),
BM CP 18, Di; (3000 19, KA (3800 20, FF @sm 19, GF
(345) 20, NW QT, 8N (308} 18-19, Y., 9USs (' {302) 23,
BE (315) 20, 9X55 AA (208) 18, AB (300) 10, EL (285) 19
wind BP 13,

(}GEAN[A—- Dls W8S 1208 1, TER §3[I7’] 17, KGO P,
F KGer AGQ [323) 10, AQV S0, Kiles AH AX (2un
21, CD GEL2g GMP 23, 1J 1, NR RR {302 2, 8P (dz0) B,
KM6BI, KL7TDTH /K Go ), KS6s G 7% 0, KW6s EA
B3y 11, G (208) 1, KXeDB (298) 0, VKs (and AXs)
HAPK 0, 2BIA (321) %, ZKM 2WC 3APU 38M 21'C3 41 H
HHR. 44W 5BB 5F'M 6UR 70K TDK 50K 7JK 7RM 9KY
(3500 15, 9LB (380 8, 9MS (305) 2-3, ORY (275 11, 9K
(324) 4, VROTC (335} 23-0, YBs 1AK 1AN (227) 13-14,
1BM gAAC 13, 9AAR (251 14, Za (and ZMs) JAWL
IBE 1P 1H) 10W 2ART 24TV 28K 30D 310 QN
3RHB 30M 3VE +ML, 9MB: FME and M E (3h8) 1-%.
Faney that — Oceanis appears to have taken title an
rarest 21-MHz continent on voice, Where have all the
VY /ZLs gone?
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JUROPE — (Ts 1K tKH (299) 23, G (297 17, 1JH

-4 (310) 15, 10K 10F (313} 20, (6D 1UK (3155 20, 10W
(298) 1%, ZAK (343 17-21, DM6MAD, EAs I[Y 4GT
(3055 19, GAR r300 19, 600 BBU 6BM 6BN (275 15,
Els 2BL (304) 14, 8B)Y 19, 8H (282) 19, Fs 2¥8 501 5RY
SWY %W BALX BN QEW, & few domen {in, GCx 2FM Y
2LIT (282) 16, 3XOJ (2001, BAET (374) 17, GDs 3FIN
(324) 18, 6IA, GIARY, GMie CREM (280) 14, RLZ 19,
LNA PGH {365 21, W2Il YDA 1y, GWs SO AREY
I8, ANNT (250) 16, 8NP, HABVE 285 15, HBs BAIC
(317 16-17. BAMO (208 15, SAMZ 9NT PAG, HV3E)
(324 16, Ls DFI G0 GMG ANF JX LL% M1 NAL
BOG RED YV ZPK, 1818 LIO (38%) 16-17, LMN (299)
Ls, RUA HOB (325) 20, IT1SPE (364) 21, JWs 3XK (334
15, TUH (336) 14, JXs 8DH (310} 15, 5P (280) 14, 4¥M
[822) 14, LAs LUH WAK (300) 14, LX% IBW 1AF 15°T 11
I8A (319 17, 18K (2382) 10, 200 (317) 17, DD, Lzs (M7
2HE 2KKZ, M1 (342) 17, OFs 2WSL (2300 16, 6E W
(2 21, OHs TYR (2801 19, 2XF 19, 51y (2051 16, $N1
(307) 17, OKs LUR (805) 17, 2ABU, ONs 4FJ (339) 14,
AWA 513 BNM BYR, OZs [LO 19, 2W0 AGB, PAds HTE
SLR XIJ NPo, PLIRMA, SKs '84J (995 16, 8030 (9,
SMe LT 5WJ BCEL 5CKU 6COH 5AAH TAT TDE,/1
SPBAAT L4, 8V 1AK 1AR 10 6WII (256) 15, 6WN
16-20, BWT 16, TF2: WKP WLM (315 19, W18 (243)
14, LiAs 1132 (265) 15, 240 (3R5) 16, 2UELY (340) |4,
2WT 3FF 3RAG 3MND (34m 19, W1 (310) 15, 4KE7
16, 401 (3121 15, UBSs FC: (305) 19-20. QL (3179 15,
Wi WI (418) 16, UF6CA (300} 19, VOIKAX (340 L.
UTS0% (280) 22, UVSFD, UW3s KH IN 16, YOOON
YUs (and Y'Tw) UBOD (330) 0, 11T (279 15, 2ACD
RCB 2REO 1T, SEY (314) 33, 30V 17-31, 3TCR, ZB2s
AL RX, 249 AN (300 17 CL (3113 15, 4ULITU 1536) 21,
9H1=z BL BE (340) 13, 1 (435 14 and K.

QOUTH AMERICA — Cx 1IN 3AD 3ADX 3IF 3PY
wJBTH ST ALH 3vQ 3XY sID GLIP BB 8GW BAA
AAH (437) 17, CPs 1GN 11V 5AK sDB (370 11, 5DM /8
19, 5K AFH 6HI (305) 2, CXs (and (TWs) JAK 1JM
{3361 22, 200 SBH 1Y (2501 10-11, 7BBS (376 0, TBF
(350 21-2%, 4AA (300 21, FY7s Y@} (308) 17, YR (385)
20, HGs LI (380) 14, JMG [TH 2008 203471 19, 2HUM
204 20M 2RZ 2WM 3MEK 570 LU 6KD BGS (308 21
HKs 1BYP 38KR 3RBED 4BNC PAL (3471 ld, $RRE
Gidly lo-21, KCds AAF (3001 17-0, B0 {3100 1}, LIRP
U8X, LUs TDAB 1BFK 2ACY 20G0 2DZR 2HY 2IAV
200 BALF 3AIM ZM% 6K aMV 8HOA BKAR 0DAC
OAs 1BT 100 4A4 4BA 4F 430 418 4LM 4580 6BW 85
TBA TBW 8V, PZe |BF (285) 20, 1C10) 23-0, 112K (361) 0
LDH pAA (333) 20, PJs [AA 128 16, 500 20W 13, 548
DB (313) 12, PYa 0% DAQ IHT ILOC INE TP
SHIF 2PY ELS 28R 3BEW 3BEH 8BYC 7IM 7VON
SYZ, VPSs JK KC, YVs [ARQ 1WH KU 4WT 5BOW
ST, EPs BOW (355 21, sBI 5DV (349 1, 3007 11,
SEM 2, 3G 5G8 5JR KT BMO (345 23, TBF, 4M1A
{376 16-16, BR1U {336) 20, 9Y4s AA OR DS {206) 23,
DX and ¥T.

FYEREABOUTS — COs 200X 20T (248) 20, SRA,
AL FGTs TD (245 192, F1 XX (311 20, FMYWQ (230
14, HISs AR 14, XBA XBK XXX 15, HPs 1EM 100A
EICH (336) 0, TXAK 136GL {382) 22, P! /mm (350) 13,
HRs 1IEMM (200) 15, LJ% 1KAS (2080 18, TKS (358) 23-0

PWTA, KGi4s AA (3650 18, AN (208) 19, DO (320), D&
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FBBZZ, amateur installatlon at the Amsterdam south Indlon Ocean wecther station is temporary home of successive
Erench radiomen on DX assignment. Operator Gilbert, shown hers, was recently relieved by frash custadian Georges

(270), KL7s AIZ CBG GCT (334) 1, GMA/mm, JDO
¢256) 23, KiMds AOW (277) 21, ATQ (385), DCL, (254} 21,
R 12, DGR ZC, KVds AD (371 14, BU EY ¥C 18,
P (482) 11, KZ5s AA (3001, AG (4400 15, AM (385) 0-1,
B} DH £ L1 (300 O, 15 (340 2, LD (290) 23, M3 14,
NG PA PN RL BI 335 0, 3W 21-22, TGe $G:F 90D
P3E ORN RS 9UP (235 16, Tis 2AAC ZBJH (300) 19,
Rl (3Ll 23, 2HP 20H8A 2USA 23, 2WEJ 3u0) 20,
AHO (337 0, VESROS 15, YO8 10N 2KR, YPa 244 (349
0, 2A0 (224} 17, 24 L [315) 15, 2EQ 2GBD 2RI, GEM
21,A(275) 18, 2M A s01) 2, MK {303 23, 28Y (319 20,
291 2VP 23, SAA (300 20, BGM (378 L9, 700G (232 19,
FDL La, TN (263) 1B, TNQ (280) 19, 9AT (244) 16, 9MI,
WAZGQIT/VEZA (2760 21, XEs 1BDZ 1BN 1CE U
1GGW TP IBSY 1TX 1UA LXE 2IG 3AF (3600 1%,
3D, YNs 1DC (HP 1HEM (282) 13, LIMA (313 21,
LRI 18V (366 21, LTUBA 2048 (3oU1, 4LGR ARWW (32K) 0
winn Jisplaying their H'T tags, ¥Sn 1FH @20y 19, LI
(342 %, LINL 1J8L LNCT (348) 23, 10BA THFE 1LXER
(305) 0, 2AUB 3FH (300, 6Y5s ET (238) 19, GA (185) 13,
8P6s DD (280) 23 and WG,

'Fhe prronding decumentery spot-check is the work of
Ws 1ARR IVRK 200Y 2FM X sHNK 4YOK AYHA BYGR
9BT GLNGQ, Ka 4TWJ 7BFL, WAs IFUIU 1JHQ LIKZ
IB0T 2BHI ZDFD 2K08 2Y VP sEQW H8QY,
WBs 2074 2GVE 4KEG 4LIL SARN and the clubs presa,
Spon vour “How's’ Bandwagon will tour other sints with
the guidance of (10 phone) Wa LDAL SHNE 4YORK 6YRA
BYGR 9LNQ, K4TWT, WAs 1FHU 1IME 2BHI 2PO8
BGVP 424U 6EQW 498GV, Was 2BCT 2DRE 2DZEE
$RZG; 1) cw) We 1TY SHNK 3IZ2J/5 470K 8YGH,
K 3CUT ATWJ sMHGH, WaAs 1FHU 2BCT 2BHJS
2YWR 3GV 98QY, WBs 20077 1HP) 4K A 120 phone)
Wa dHNE <YOK BYRA 8YGR E}LN(%: Hs 6RIT 4TWI,
WhAs 1FHI 1HAA LIMR 2BCT 2B GV 42T 61EQW
WBIx JYB KA(F: (20 owi Wa LDAL £YOK 47ZYT 75 TN
SYGR 9DY BLNQ, Ke 5M HG /6 RTRY 903V, WaAs LIVHU
LIMR 2B 2FOB 2H1DZ 27 WR WivP 1CZM 5UAX
e8QY, WB4ds GAH JYB, VETBAR: (40 phone) WAls
JREE JMH; 40 ew) Ws 4YORK TYTN HEY, KA THE,
Was IFHU 1JKZ 1IMR 2BOT #HDE 2YWR 3GVP
SUAX OHQOY WB4GAH,; (756 phone) WIWQU, WALJMR;
{80 ew) Wa IRWE WEY, WAIFHT; and (160 ew! WIBB.
More 21-MHz ew due eventuslly, tuo, thanks to Wa
4ZYT BREE, WAs 1FHU 1JKZ LIMR ¥BCT 28I)
2DFLY 2HDZ 3GVE SUAX 95QY, WHas ZDRE 90JH, WNe
2KBA 5YMW and YETBAF. Reruperated from the '70
ARRL DX Test vei? Reminder: Your Contest results,
large or sreall, ate neaded at League desks on or before the
10th of this month, K, gangl

Where:

SIA — K4KPE, still manaping TAIAM's Qila, points
A out that T'Ar LRT and 28C now have bheir cavds
handled by WASHUP . _._, o Nerer give upl WREB just
sepnived bureau delivery of an 811AB QBL coutirming
RO in August, FOG0.
AFR[CA — LBRAA QAL chief #IZEL apnounces, QS La
A for ofl Liberian stations now cun be seut via Liberian
Radio Amateur Associntion QEL Burean, P03, Box 1477,
donrovip, This notiee s necessary becanse KLls nod ¥ 128
received cards via differrnt addresses in the past.’' . .. . -
“ringt received HL8C logs for Uetoher, 196¥, to Decrmber
31, 1% wdvises WEBY'Y, “We'll Q81 100 per crit vin
huregus, of pruieptly direct in response to saxe, (self-
addressed stamperd envelopes).” ., . .. - ONSTO is busy
confirming the 4808 QHOa with 185 eouniries racked up by
#HISRH, now back in Belgium . - ... . *“Let the Stateside

fellows who await Q81L& from me know that [ have been
inartive by doctor's orders,” SUITAL telis Wa SKOW and
AQPX, ! am hapieg to be it by Jane,' Thrahim hag g beart
roblem, WAQFPX, by the way, nuw tends ZRAME paste-
oourds 28 of Januery 16, [H70 . .., - WALF handles
SLa for the North uod Houth Ameriea QRO& of 4l2W8
.. VEIACU comments, “Receipt ni logs is guite
siow from some of VIiLARDI s remote operations, ZDIRE
being one of the [ntest. We eheck carcfully to make sira
exeh RO claim i8 vahd before we wend the vard,” ..
’'m hoping YQUEK and | can work ont something so we
won't have to depend only on the wails for lnge,” otates
Bob's (81 nide, WYV N, “Cards hegan arriving iz early
January but no QB0 daia as yet.” Geoff Watt's
DX News-Skeet hears that Ammlege stutions may sooh
sign 386 calls, 8t Brandon 3B7, Mausitiys 3BE and Hadri-
witen 380, VOBUFB, for sxarevle, would bevume SBTCOT.
EUROPE — CT2AT says the best uddress for W/Ka to
use I8 Ol Wartes, U8, Navy, APO, New York, N.x.,
00406, (Mhers may o better using . Wartes, Barrio
Americano  K-156 HA4, Lajes Field, Terreira, Azores,
“n July U'll no longer be sctive here, Cards ean thren he
sent with sase to KFUWTT ... ... Vhf in Russia
heyios with the l0-meter band. Hence OX News-Sheel
points o1t that you may enconnter 28-0itz atations sighing
URHR. “H” vhf preiixes; e.p., RBSICC would be [TBS5,
RAUCRBK is UA9, ete, Hunparian H(: prebxes are similarly
found on ten . _ . . ... West Const £0X Bulleiin says UT] UE,
out for NCDX(Ys soveted Californin Award, is still shy
plenty of QRLs from the 600 Bixes be has worked. Cough upl
YEREABOUTS —8Pta AY and 0 btave sssumed
respopsihiliby for their own QFLing, acentding to
Wi PM who keeps husy enough pushing pestebonrds tor
whTs WE WQ and W8 .-, .. _ "As of December 1, 1964,
I iMSL wanager for HRIKHS” records WARW KW
L T W RAKY X s arrangeinent to baondle 6Y5IT's con-
firtentions dates from January 19, 1870, . ... “hiy
New Orleans address will wet yuicker resnits,”
WASRAT ¢oncerning his HERHHE emnanations . ..
Clionmd out baw to confirm 102 oot of ouly 110 countries
wurked,” revenls WABEQW, “Write the laggm:ds BVRTY
two maonthe, Also, (tod bless our OSL managers.” ...~
VESBWY discloges, “As VP2MA's (8L manager 1 hold
logn beginming May 16, 1968, ., . Hay, unless they
expresaly azree to the routing, den't connt on (L mansgers
to aecept cards for ehenis via bureaus. For sxample, don't
ship  taed for TTRAW to QuL rep WIBEM via the
|atter's jocal bureau. %L mamupers shoulin't be expected
o foat the bill for resulting redyndant reshipments . -, - .~
Woat (nest DX Sulletin has it that International Reply
Coupons #re derlared by the LB, P, to he nikay in every
country thaugh many will have varving conversion dithi=
eidlties. And rememher R4} fundamentals; dor’f ship 'em
ek to their countries of origin « _ . - . . KPARIM, deapite
08l @ indicating ntherwise, wasn't on the air from Dacem-
Ber, 1967, tn April of ‘64, lo similar goings-un, KEMOO
Jisclaims noy FP 8. manngerin, empeetions, and LeBB
is not assoscigted with A% (ling . —. .. Vor ameringly
funt QBL footwork “How's' enrrespondents Wa 1RWX
1WQC AITE, WAz ZROT 6RQW 88QY and WB4LIL
nominate prompt eomers-hack DLAJE, BI9BY, FL2BE,
FREX K. CMBCRM, HASMI, HBBAMO, HLAVT, LiR1-
REP, [IBVP, KHes 13 BE, KPLOFA, KRETA, BREDH,
K751, LEIAF, PRIAK, Svewe, TREMC, UMSEM,
VP4I?, ZaIBN/a gnd TQTAM, plus Ws 2YY oClUF,
KAERT, WAGALL, WBSABN, F2MO and AL2AFY in the
proprietorial department, as this month's “Q8Lerm of the
Month,'" Candidates in your flof ... .- "Alp! The fol-
inwing italicized brethren desire snggeaiions ou landing
wallpaper from holdouts mentioned: WeLX, klgs AG

QST for



who now does his part to spread DXCC cheer. The volcanic island's scienfific party of about 40 is heavily outnumbered
by a snobbish sea elephant colony. {Photos via YE1KG)

J '68; WEBY Y, MP4BBA, 8RIG, dHIAV; W
'65, SAls AA D 57; WOOSE, VEIAKD AL VEOARH
BT, SCBEJZ/BII 673 WAZEFL, [RLZU] 65, KOLUSM, ‘67,
KJ6HYZ ‘88, KRGUL '66, LASCL/p ‘66, VPZLS ‘6, YJ1LL
‘67, TZBAB BT, SVINY 68: WASGV P, 5AZTW, WA43s
HML BMM, 9¥41Q); and WEB2LIG, 5A3PY 67, Any tips?
sme oo 8L munager volunleers for overseas ups in
n?;glzl WAs 2C4k 2FLS SUHR 8TDY, WBs 4LIL wnd
ST,

G, TTSAC

WOUTH AMERICA — PJ2PH affirms throngh WA3-

HMAM that the Netherlends Antilles QSL buceay
address iy Box 383, Curacao ,._._.._ LIDXA's DX
Bulletin relays WA2ZWII'Y's nssertion that WCBFN works no
cw despite QBL receipty to the contrary ._, ... HEK7UL
wants to handle QiLs for DX opsin Aaia, Africa or Qcennin
who savvy Spanish ,_._, . Y174V, dispensing codles
of 4MYAV QBOs in this year's ARKL Test, promises
thorough Q8 Ling from bis Carupgao IH .., ~ Let's
check the month's input of individual specifieafions How,
keeping mimdful that ench recommendation is necgssarily
neither “official”’, complete ror wecurate, . .

AX9X] (vie W2GHK or VKGRI

C31AH, G, Marticet, Eneamp, Andorra

CETRZ, Betty Hart, Casilla 197, Antofagasts, Chite

GE20X, E, Gonzates, Box 3016, Valparaigo, Chile

EPADX, Capt. R. Marris (WASVR]), Siz. Branch Box
1000, APQ, New York, N.Y,, 04205

e3-FLERA (to DLSRE via REF)

EMTWG, Legrand, Box 79, Fort-de-France, Martinique

G3PAC/W9, "A. Brindley, 2001 8, King dr., Apb. s,
C‘hicago, LIL, BOBER ) ]

HISDAF, Box 951, Santo Dominge, K. (or via K3EHT)

HE3VA, Box 6030, Bogota, Uolombia

HLYVE, K. Largen, HH1) (22 Sig. Bn,, APO, San Fran-
viseo, Calif,, Y6224

HP1HJ, Hox 241, Panams 1, R.E.

HPIXGL, APO, New York, N.Y., U825 (or via K1ZMQ)

HRIKS (viz WAGWKW; see text)

HRZHHP, P.0. Box 1131, L#HING, New Orleans, L.
70122 (or to WABHAT)

HT2DX, Box 75, Uranads, Nicaragua

HT4LGS, Padre Leogold, ijluna, Nicaragna

KG63Y, Box 209L, Capital Hill, Baipun, Marianss

KS6DH, G. Johnson, Dept. of Fducation, Pago Pare, 1.8,
t:'amrm2 Tl

MPATCZ, P,0. Box 176, Sharjeh, Trucial States

OL3s KN QA (to OH3s KN QA)

PY7AWD/0, c/u J. Filho, F.0. Box 842, Recife, Pernam-
hueo, Brazil .

PZ1AK, Box 2029, Paramuaribo, Surinam

ST28A, Lr, 8. [brahim, Box 125, Madani, Budan

SUIMA, A, Attys, P.0. Box 840, Cairo, Kgypt

SVBWIJY (via WASHUP)

‘TAs IRT 28C (via WASHUP) !

TGIUZ, J. Cametb (WIUZCY), Av, Lan Americas 20-30,
Zong 13, Quatemals Clity, Guatemala

TIZAP, 1), Motschenbacher, WABWTL/8, 2624 Rochester,
.-tf:t. 8, Keyal Oak, Mich,, -{8073

FI2FCD, Box 4523, Ban lose, C.H.

FUCE, B.P, 1752, Abidjan, L.CR,

UVIPP, A, Rurilov, P.O, Hox 1, Novosibirsk, U85 R,
(ar vie JAYCHH)

ex=-VEIADY, ¥, Devenish, YETBBI, 3755 Crestvipw rd,,
Victoriz, B.C., Canada

VP2MA (via VESBWY | see fext)

VE9GJ, J, Rogers, Alta Visia, Harington H undreds,
Bermuda, -

WIDZW/[ELT, Capt, K. 'l.‘g:.,lr'ner, CMR Na. 5, Box 1924,

APO, Beattle, Wash.,, Y87

April 1970

WAIMGA /KP4 {io WASMGA) )

WASRAT/HR2 (to HR2ZHHFE or WASRAT)

WOTARS, Box 73, Boulder, Nev,, 84003

XIR%BZ, blida Jimines, Box 8, Nuevs, Guerrern, Tamps.,
exicn

ZKIAJ, Box W, Harotonga, Cook ls, Q’or via KH6GLI)

22501, ¢/o U8, Embassy, APO, New York, N.Y,, uussl

ST5BG, Pox 538, Nouakehott, Mauritania

6¥3ET (via WB4EYX; see text)

7270, P, Box 5654, Limbe, Mali

TXILOU, Box 2, Alger, Algerin

P68 AY UG (see tert) )

9JI2NC, N, Chapman, Box 124, Lusaka, Zuibis

AXPEW (via VHTES) PISKH (to W2DV)
GRIED {via WA4FPXP) PUSEM (to W2IVE)
CR6GO {see taxt) PJ9BR (to W2VIA)
CT2AT isee text) SKECO (vis SMFBXP)
ex=-DL4LF (to K1L2CB} TFIWLW (via KIEST)
DLSRS (via REE) TESTP {via DLIKT)
EISBE {via DJBOT) VEOMA (via VE1ARI)
ELICB {via W2C'I'N) VEOMS (via KTBEFL)
ELSC (via WaBYY) VELX (to G3FGEn
F8MS (via PJ20L) VP2MT (via W2GQN)
GR2DX (via G3J0CH VESGM (to GEWOV)
HBBNL (1o HBUNI.) ¥P5STH (via WASGHE)

HUBGS (vie HEK3WO)
HEI1BOR (via WASLHR)
HLYUU (to W2BR)
HS1ABQ (vin K5QITH)
HS1ACH (to HBILG)
HS4ABF (via W7FNY)
HS54ABJ %vm. K4wWHE)
HS4ABY (via W5PJIR)
HS4AD {via WAIVTL)
HSSABD (via WEDQX)
IRPPFP (via ARt1)
JASLUK (via WASTSH)
JWIXK (via 1LABRL)
KOKIL/RGH (to KAKRTT)
KG6EJ (vie WAGAHF)
ELTGPY (to WALJIVA)
KZ5NR Ivia WARPZLN
LALOA (via WBERTIN

VOSCFB (via YOBALY
YQORK (via WEVNC
YLIZITU (via 457 1ITD
W2DV/KV4 (to W2DY)
W4BRB/VPT {to W4BRE)
¥NIAVY (via WASTRG)
YOPNA /8 (to YOTNA)
YT4TN (vie Y UANE)
ZBIBX (vin GWSPEM)
ZB2BY kvia GWalX)
ZDYHP (vis VIILARD
ZS6ME (via WH)PX)
3B7CF {gee text}
4M7AY (to YVTAY)
BWEXX (to F2X X}
OHIAZ ivia QBLOT)Y
UGB (vipg GIRFH)
W2IWE (mee text)
SMBEFMF (via W1YRQC)

MPATIK {via DLTIK}
OX3WO (vis OZ6Z)
PJSAA (to W2BBK)

‘The preveding are genevously contributed from the logs,
J18 and porrespondence of Was JILVO INJM IHWX
IWQU GHNK 4JUK 401M 6GHEY 90 Y ullY 8JJV BLN
Ea 4EP] 6l GKIL 588N, WAs LHAAL 1JKZ 2BCT
AGVE 40ZM 9BQY, WBa AGAH 4YB and yClI&, plus
newsworthy Columbus Amateur Hadio Assovintion CARA-
cepe (WBHCQ), DARC'S DX-MIE (DL3RK), DX News
Sheet (. Watbs, B2 Belimore 1d., Norwich, Nor72 T,
England), ¥ar Hast Anxiliary Radio Lessue (M) News
{KAZLL), Floride DX Club DX Report {WAFRO), Inter-
nztional Bhort Wave League Monifor (A, Miller, 52 War-
ward In,, Selly Oak, Birmingham 20, Eogland}, Japan
DX Radio Club Bulletin (JAZUL), Long island 13X Asso-
ciation 12X Bulletin (W2GKZ%), Newark News Radio Club
Bulletrn (J. Heien, 3822 Marshall cf., Bellwood, LH.,
801041, North Fastern DX  Assoviation 10X Bulletin
(K1IMP), Northern Califormia DX Club DXer {Box
G038, Menlo Park, Calif, B1#025), Houthern California DX
Cluh fulletin (WAGGLD), UBA’'s Un the A (0Ns 4410
AVA), Utah DX Association Sulletin (KTDEQ), VERON'S
DX press (PA/s FX 1LOU TO VDV VWE) and West Coast
1134 !Bulletin (WABAUD), Guod haul ‘this trip. More,
niore

PY4US (via HBNSA)

103



Whence:

EUROP]: - From 1200 GMT April 25th to 1800 the
286 you can chouss phone sud;uc ew weapons fof
babtle in the 1970 PAUCG Gontesl apuisored by Helland's
YERON wherein non-Netherlanders will wurk as many
PA/PE/PL peopie as possible, such once per band, L4
fhrongh 30 MiHz, using the customary BH- or RE8T00L,
RETON2, ete,, serinl swap. You sarn shree points per iwo-
way #xehange, total points to be multiplied for finat seore
hy bhe nutober of Duteh band-peoyiess contacted (provinee
ahbreviafions to be umal are DR FR GD :H LB N8
OV UT ZH and Z4L). kech log, postmarked on or before
June 15, 1970, should be sent to contest raanager PABARM,
accompacied by & sipned statement that the puattwcipant
has observed the conbest rules vs well as regulations fur
woateur Fadio 1 his counbry, to he wligible for possible
cartification of performance, AL Lhe auwnis Hmo yog ikl
request specifications on VEEON'E varions worthy X
diplomas , . . —. - D0 those saae dates fram 12000 b 2100
GMT yon eun test your eudivteletype gadpetry 1n the 2nd
RUTY WAH DX Uoniest sponaunial by DARC (Germany)
wn 4.5 through 28 MHz, Partieipation tuies ure patierned
after thab soctety’s sooual WA hlast, Xip wiromenid
2ae, to DJUXE for full particulars. And don’s forget the
ew-only Internationgl 8P 10X Contest coming o tie firat
weelk end of this month as detailed inowae March pages
s = S Ppe palbe Independence Day Award is anuually
presented bo the ham who makes the largesh number of
9111 eontacts nn our Independence Day, Beptember 21st,”
writes Mre, b, Swice, MLARS secretary, DHRBLE was the
fuhy chumopion. Other eertifieation notes; The Ueneva
diploma, based, on 2w QHO2 with Geneva eanton {provineel
H8a during or sfter 1970, 18 otfered through (TBKA, .0,
Box 524, C'HI-1211 Geneva, . . . FPhe Jubiee sward, based
for non-turopean stations nn eopntacls with 25 UHA R,
stutions 1n LA LY/ UW 1-2-4-3-0-0 rrgints diring 187075,
is tmaned via RO, Box 858, Moscow. . . . The 25Koiee
award for 25 points worth of W08 with certain QK33 eomes
sub of Kosice Radio Club, Bverwova /B, Urechoslovakia,
. o Uhe Prince of Wales award for sutiicient (1 W enntacts
s bl 188 quaiieation cutoff date extended thrangh June,
1970, sceording to GEW R, For conaplele detals on these
sheepsking rush #,z.s,e to the suuress mdicated . ., .-
VIR X NG tolls WARJ that GERES wiil be » naultibasd DX
attracbion at the Hlay [0th Bedfordsiire Hoy Senut Jam-
baree . .—._. - WIERS notes that OZ3Y, Danwh Amatewr
Magarine 11X wditor, enjovs radisting dE-1 X0 (0s
on 80's low ow edge with his 30L-1, seighbor DF2BA
likewise with 100 watts wnd an indaor wire . .. . . - KITBR
telis WALIXD that Eire noviges are antomutically cleveled
to genersl status alter 8 yoge's probatwnary operation
e - WALOWD tinds DLBUEL m with 200 countries and
9 states on a car-tanunted 360, Tiabk cludes FKrie ... ...
Mora framn the Ulontinent via club oewshawks: DLTET
pinns Albanian uwction this month or next, ., . SVICH
radintes from mustorie Corfu sle, . . . CHLAP (px-PXIPA)
has quite & following e 14,24-kHz and 7-MHz sideband
us Andorra's only artive year-"round DXer. . . . QKBS
should be zudible from the Tutra mountains till May «ith
2 kW on 15 through 8, ow and earrier a-m, , . . VERON's
annusl spring radio sucampment will have PABAA buck
with us 1o md-Maw,
IJ&FKIC‘A—Guugh'a- ZTI9BN  wanis tn work  more
VW /K ¥ e, seconding to WRE, Paul bits 14 250-13.300
or 21,250-21,300 kHa mgitly ot 2500-0lun CIRI'D, alan
1500~ 1800 on Mondays, Wednesdnys and Fridays. 21BN
is availahle Saturdays at 15£5-0100, abd Hunduays st 1545-
(800, He can run sU-baud telelype, too. VETACUH says
HPYFC/mm stopped off on near-by ‘Tristan da Cuoha in
January ag ZDYBP , . o BLYCH 1 WEM NN communts,
“Primarly aw here with dipoles on 80 and 40, ground-planes
on [0, 15 s 20 e 160 in Liberiar, A TA-33 and 40-fb
fower mre o the worley,” o .. 2 VR y departuze left just
3Y4s AB and AL active in Tnnisia,” 2dsavs WEJVG who
claged hin 3YBAL books o January, “3VBAE is ex-FIBCK-
TEBAC, and 3VSAL is W4KIL, also licenned in other
Afriean sonatmes,” . L. .. .. WEDKM says CRABC tries
his §B-12X0G0 tunk on 3816 kHz or au around 1500 GALT
s m s~ WLIRP (G3MTTY veudies o 1AG-watter and beain
for pussible 7(11, XT2, ete. shenanigans . .. .. . "VOHRK
samaon L6 and 20 ow and sideband from Mabie in January,”
atbrms WUVNG, Hob is es-ZUBKK .. .. Further
Africn dispatohes coairtesy literature of ciube and geoups:
sH3s WJ and LV expeot to stir np more iatham isle DX
eitement, . . . AUTAL eves passible 761 and Dabomey
)X eursions, , . .- 544KL may try his luck as an FLR this
month, an T2 later. . . . 4WEBXX kuocks ofi for F2XX.
.. . TIBNAM cisims apersting eemlentinls for o posaibie
Annabon exll in the full. .., FBEWW and WRRAZ
ataffrra may onllabooate for further Cropct doings, | -,
ST5BG, popular on_ 20 ow, 1 cx-I'NSHU-BR8C-FREA0-
FQSAE and sipns F2DE when bome. . VOSUKFE hopes
to keep Nt Brandon workable throurh nest month pesr
14,028, 14,130, 14,230 or 14330 kilz2, Ex-VQRCDIC awaits
& VQI bekel fur eode fun ap lHegn Garom. . .o Chs-
huniers a1l yonr hepmst WABRPD ds due for muore tolti-
primtry  merriment ab any  time, .. CRAGO AHK
QRL via Box 10408, Luands, Not vie CRE Bureau,
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(" CEANTA — oMBFM)  {KYFMF) declnren, "'0VXing
) retnuings yood down here and 've been working hun-
dreds of stationa all over the werld, mostly on 15 around
uly GMTY L., Researeh triggered by FRAVQK
tiree ap bhe fact that WAJLIN, though ot using that call,
wis working w Horolult Kb on ew when bommba beran to
fallon Peari Harbor, We wonder who the Hawsiian operator
was, WHICN has forgotten and holus ne recoed ., ..
HRETEIE I8 on i aiv about bwenty henrs ooduy,” informs
station Taoagee KALTH, “We use Buline and 2K-3 with
dipoles on K0 and W, & WO-fi-high 4-element wids-spaced
quad on 20, 15 and It KITY, ow aud ssb. W e're out after
a5-LIXUY und enyoy piving guys thewr HOth state,” |os
jists WAs aNNE 6RNY TLI'DY RLAP and $E(K} s regulax
ups and auys that WATLET) will beeome an ELY shortly.
KHBRP made 20,000 (ROs with some 200 couutries 10
Y e ... ALIWEB, an Auastealis ilsear coocdinator
vigited Y1, WS HG in December, Bruee is WA on RT
aind is ergularly wocikable around 14080 kil ... .o
WHLHN and ot Yupk frieods were saddened by the
paysing of YR3CX in Feborary, “Alan gave bunireds of
budiling s sheir first  Australian QRa”  reealls
Chuek .., -, - Pusiie pointers piuched from aforemen-
fioned periadieals; Manimki's AK1MN, lately on #5480
kilz, ntends (4-MHz activity. . . . AXSKY may mpn
it for the VK mainland tinx month after 2500 ('oros
coutpets. . . . YERWHM's time on Heard is running out
after much [4-M iz fun with linear and beam.

l EREABQUTS — WR2YQH comes  through  with
| VLR COsquured”’ Na, 62, the fourth from Twaland,
a photo of QLA eontitming QR0s with ai lezst 100 ARRL
DX Century £0ub rembers in [0 eountries ... o, o
oguditions Jdown here wre just gresk’ enthuses KZSNR
PWALNERY, au Army trpe, “lmoon 30 through 10 with
o VaMd, invertad Yy aod eotacies, pspesnlly 40 2ad 80
for oB-DXCO fun.' fary espeetR 8 two- of three-vear
LA teur o e Cousnlt VETBY for data on the Pacific
West ngat 13X Cuuvention dlated for Vanconver on August
1=, 1870, VETIG's Hritish Celirmbia 11X Ciub buss plan
w bang-up program . . —, - BENSA and WALHAA wels
comed YY30E to the wir in Janaary, Jack's BH-301-40H
il deelement apinter are espeeially polent on 20 ...
WE3RIM jiimps back in with & quad and 200 watts after &
tvoeyent 11X Tavol , ..o . “HEZGK snished cobloge aud
should be back on for the next four year,” leares YEITACU
3 o quad erpmbled ynder swinter’s onslaught ...
WNAYMW clinched WAC and WAR hefore breoming
WRBAYMW ... _ CEPAC,/ WY visits WADIYR for ¢hats
with home, ., DX conditionsin Fairbanks are erradie
to sgy the lenst,” lements WYDZW /KLY, ... “Where
i the challenge of DXing under such arrangeipenis?™
prutests VEIRC wopcermmg (SO-manager “list” prope-
dtiren. W GUSE sgeeen, T rather hird-dog my own DX
WAH NR's Cripe +f the Manth is nred at g zuns whe
erash pilaups to say thanks for QL Locahsms
vig elub ouans: Pres, WBMYN, veep WABSGV and sec.-
tregs. WABWIEW lend Uenver DX ('lub to the hunt.
.. VPSKO quits Houth Urkneys for the [T.K. possibly
vig Hixland, . . . YP1IFR came Stateside for Lreatroent
uf aeeident injuries, . . . WPSAP intersprrses 14,01E-kHx
ey mport with 3798-ktlz snb morties, ., . PI2VD, available
on =iz bands, enjoys working PAps ou 1807 apd 18265
kHz with w Yiking wnd 75A-d . . . CARAdscope 11X
seribe WEZCY observes that new-heeed hetradyae-VIQ
rgk easily spray supecfuous signals when improperiy
sdjusted, terstofore this merely annuyed sther colleagues
bitt now it ran eause #4407, seanning tor Bxira-Advapeed
aubalipention interlopers, to issue troublesome greeti

-

fe dirays g,

stolen Equipment

The fallowing equipment waa stolen an the eave.
ning of November 1%, 1468, from myv car: Heath
HW-12A transceiver, Herial Number »40-12104;
Heuth microphone; atul s speaker, The seriad number
in enpraved into the hack of the chassis along with the
date it wag built., Anyone having infuormation about
this pogipment is renquested to eontact YHTBRO,
ausy Hprott Bt., Burnaby, B. (1, Canada, Telephone
29%-6244, or contaet the Burnsby ROMP.

. —

The Post (iiice Dopartment promises faster mail
service with the new Zip codes. Lise yonra when you
weite easue Hendquarters. Lse ours, too. 1t's
06111,
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CONDUCTED BY LOUISE RAMSEY MOREAU,* WB8BBC

HELP WANTEDV

F‘VERY single one of us, from QOTC members,
to those with an FUC license still warm fram
the postman’s fingers, have been novices despite
the fact we have never held an Amatonr Radio
Novice Class License. The word novice, according
to the Dictionary, i defined us **a beginner.™
Remember how it was to be a beginner and those
first faltering steps into the wonderful world on
the air? Remember the excitement of the first
station and the log half full of fruitless culls until
someene  finally answered? Remember the tiest
one, and the delicious agony of kearing our own
call coming buck that knocked every bit of code
down the drain? Remember the night that a
Genezal Class came down inta the Novice Band and
the thrill of working someone without an N in the
call? The realization that there was sombebady
who wast’t another beginner actually wanted to
wark us?

The amateur radio ranks are very moch like a
family in that we are willing to help each ather and
really enjoy doing it. And we provide all sorts of
assistance, Thete are books und manuals by the
score that tell us how lo improve in oar choige of
activity. There are many aids for learning the code
T i, I‘m;-t?:‘fiff— Floawe send frxlrlﬂl;i;wx notes 1o SV HE-
BEO's home mddress; 1036 Fast Boston st Altadena, Culif,
gL,

Yi. members of the Monterey Park, California
Radio Club acting a5 hostesses at the clubs® annual
Vallentine party. i.eft to right: Ona Starck, K&IFZ;
Eva Tronske, KGIGA: "“Gene" Sheetz, WEQVK,

April 1970

that run from on-the-air code practice sessions to
mechunical devices for private use. s well as the
many classes spemsored by radio clubs, The theory
is deseribed and explained in innumerable publica-
tions, while, again, club spensored groups have
teachers to hreak down the baffling language of
electronics and communications law. Once we are
on the air there are ARRL Official Observers to
spot frouble and wain us before we receive g hiack
mark fram the authorities.

S0 what clse is needed? Enferest. With the very
crowded frequencies allotted to them we might
think that the last thing they need is someone to
wark & Novice, but that time can be, und is, 2
lorely time and our help and interest can mean a
lot. Our concern doesn’t take much or very long. bt
doesn’t require that we be there just ta encourage
them, for no Novice needs that, they are rull of
real and enthusiasm, What they peed is what g
great many gals like WB&PCO, VO2ZAK. KBLUA,
or WA2GPT are found doing, working them on the
air. As one gal pur it "My log looked like a
one-track mind for a while, but it worked. We
broke through thet 100 wpm barrier and | have
anather General fo my vcredit.,™ It is not only
working with Novices, and helping them aver the
vagions “humps™ that crop up as speed increases,
hut at the same time using the correct procedures
that are in all manuals, but are far easier to learn
during an actual contact.

The MNovice fime of amateur radio, whether
seffetaught ax Sister Mary Cletus, WAQJIE, vr as o
part of u class in code and theory, is really “when a
feller needs a friend.” When no matter how -the
code eomes stutfering back, 2 contpliment will do
wonders. When hewring o cull that isn’t another
WN, and who actually wants to chat, is worth more
than half a dozen of the “rig hr iy, name amd QTH
vonlacts,

What is in it for the General, or Advanced, or
Fxtra Class vperator? It really isn't tangible. it’s
teturning the favor that we once received from
someane like ourselves who was inferested. Some-
one who took the fime and the trouble to talk to
us and say, “From the way vou are handling that
key you sound like you are about ready fos the
test.” Remember when all that was- needed was
that Gittle extra UFt? We've all beeo throngh it
that's why we aren’t Novices now.

{969 Trillium Memorial Award Results

VE3FSA41.25; WR2ILW,33.75; VE4ZXN. (6.
VEIBNV, 125, w4Jul, VE3KS, 11.25;
KOHSK, 7.: VK3XE. 6.25.

f2.:
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Louise La france, K1EQE, busy NCS in Rhode
island Nets,

‘f he Ontario Triliums were in thers too, but no
member of the ciub is eligible for fhis award. Lt is
sponsored by the club su the gals are there simply
to give paints for contact. But don’t think they
weren't active.

Rubbles Timlick, ¥F48T. sends her thanks to all
who participated, and her regrets to those who
were prohibited from getting into the vontest by
the frequency changes in the American phone
bunds. Congratulations to VE3FSA, 1969 winner,

YLRL

There have heen  number of inquiries to this
volumn about membership in YLRL, Any YL who
holds « cutrent Amateur Radio Operatar’s License,
of any class, is cligible for membership. Dues are
$3.00 per vear. Any gal who is interested in
becoming aifiliated with this oldesi of world-wide
amateur radio clubs for women operators, may
write to the membership chairman, Matge Camp-
bell, K4RNS, (700 Nova Road, (rmond Beach,
Florida, 32074, for the eastern hall of the United
States: or to Beth Taylor, WTNIS, 14637 S.E. Fair
Oaks Avenue, Milwaukee, Oregon, 97222 The
international Membestup Corespondent, for the
DX ¥Ls, is Verda Siebenthaler, K7UBC, 905
Hastings Avenue, Coeur d'Alene, idaho, #3814,

Mid-West YL Convention

in just three months the curtain will be going up
un the Mid-West Y1 Convention. The dates again
are dune 19, 20, 21, 1970, in Flint, Michigan. it is
impossible to describe this annual YL convention.
it has to be egperienced, und like the potato chip
wdvertisement, one is never enough, for the gals
keep voming back for more and more, The only
comparison in both size and quality is the quadren-
nial International Y LRI Convention, If you have
never heen to Flint, Michigan, now is the time to
wo. If vou want to have the pleasure of meeting
other Ybhs from across the country, plan to be
there.
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‘The Flint YLs have planned a special program of
interest for those long suffering OMs who auvwom-
pany their ladies so that they will be entertained
while the gals are “doing their thing."”

Registration will be $2.00, the Saturday lunch-
eon, $2,75, and the Banquet, 54.75 per person.
Send your registrations to Marion Bees, WEBUAP,
2039 Fast Whittemore, Flint, Michigan, 48507,

Plan Abead

foint  Pacific-Southwestern bhivisions” Conven-
tion, May 15, 16, 17, 1970, at the Hacienda Motel,
Fresno, Lalitornia. Plans now call for 2 YL meeting
and forum on Satwday, May 16 for the YL
uperators. Additional entertainment is planned for
those very toleramt wives who accompany their
OMs to these afTairs. It wiil be in the charge uf the
Fiesno women. See vou in Fresno,

The Convention Calendar is shifting into over-
drive for the months ahead. All the ARRL Division
conventions, the ARRL National Convention, as
well s the majority of the Hamfests, feature
special mectings for the ladies of amateur radio. So
when vou are thinking of atiending these affairs,
plan to join with the other gals who will be
attending. it is the hest place in the world to put
faces on voices and fists.

KI1EQE and K | FGK, Rhode lsland’s Busy YLs

We’re @il busy, but hath i.owise, KIEQE, and
Emma, KiK., really personify the word when it
comes to radio operating. For example, K1EQE is
a member of YI.RL, WRONE, the Roger Williams
VHE Society, which in turn is affiliated with the
Providence Chapter of the American Red Cross,
and that keeps her AREC participation very active
indeed. She is # memher of RIPON, handling
tratfic daily in that group, and to add spice to the

_operating. just in case things get a little dull, she is

alsa a member nf RISPIN, assigned as a net control
two days a week officially, but fills in for other
NCS as well, Louise, and OM, Dell, K1VYC, handle
the trattic for northern Rhode island.

When she isn’t handling traffic, acting as NCS, or
husy as the unly Rhade Isiand member of WCCD,
“Grandma Lous Cowbelles,” or possibly all tied
up with her family, Louise’s uther love is playing
bridge.

The First District Chairman of YLRL. has said
“The dav is really made when vou go into the
shack aad hear the voice of either KIEQE, or
K1FGK saying *Ualling the Khode lsland State
Phone Net.” Despite her busy life with two
children. and fous prandchildren, pius heing 2
crossword puzzle addict, Emma, K1VFGK, is active
in RIPON, the Roger Williams VHF Hociety, as
well as in RISPIN. Emma acts reguiarly as NC3
four nights a week on the net as well as serving as a
substitute when needed. She has been active on the
net since she first received her license seven years
e

All the Yls and UMs who check into the Rhade
island nets agree that a large vote of thanks is due
thege women for their constant and capable opera-
tion over the vears.

PhyHlis Hoffman, K iQFD

When the amateur radio wirus h[its it is an
incurable disease even if the OM isn't licensed.

QST for



That is Phyllis Hoffman, who is YLRL First
District Chairman for 1970, All she did was
mention to a friend that she had heard him on her
son’s shortwave receiver. An iovitation to visit the
shack followed and Phyllis was ‘st plain
hooked,” before she left. Thanks to the help of
interested friends she teceived her license in 1960,
apd hias been keeping the tubes warm in the shack
aver since.

She likes to build equipment from kits, as welt
as from scrateh and ihe junk bux. K1QFD acts as
Rhode 1sland representative to RN two nights a
week, for, while she enjoys every facet of radin, cw
is her particular pleasure. She also parficipates in
RISPIN, RIPON, YL-IS58, County Hunters, Y1
nets, and s active with the Tocal RACES group,
Her activity has resulfed in about 100 certificates
as tangible evidence of what she has been doing.
You will find Phyllis on cw on all bands, en am on
wix meters and on ssb o 20 and 75,

At present she is all wrapped up in tracking
Australis- Osear 5, in parinership with K1C80Q,
with two and ten meter tracking stations set up in
fier basement, Right now she has several successtul
tapes in the process of analysis. Phyllis says fhat
the project is fime-consuming, but is aiso fascina-
ting, and so far is the highlight of her amateur
activity.

Meet the Club - WAYLARC

The Washington Atea Young Ladizs’ Amateur
Radiu lub hazd its beginning at the Washington
Ares Hamfest in October 1955, when kthel Smith,
KALMB, arrived armed with 2 list of possible viub
members, and a4 written note asking who would
like to form a club in the Washington, 13, C. srea.
This resulted in an organizational meeting in
Navember in the Capital. A second meeting in
Necember resulted in nominations for offices and a
constitution was studied. The election ol officers
teok place st the first formal meeting in January
1956, Those elected were President, Ethel, K4LMB
(she wuas then W3MSU): Vice president, Liz,
W3ICDQ: Secretary, Camille, W3TSC (now
WB2PYI): und Treasurer, Mary, W4ETR. Beulah,

Ki1QFD, Phyllis
Australis-Oscar 5, in the subterranean monitoring
station in her home.

Hoffman, between orbits of

April 1970

of Ve oty rememuipation wiok
Lwrdcrg o (ke Foudinitos Ahan
M Lutoss Antocs Rus Find

o ]
1r WERRY:

WAYLARC Certificate
W2DEFE, was in charge of drafting the constitution.
' The original members of WAYLARC were:
WIAKB, Frances Darne; W3ICDD, Liz Fandonini;
WN3CNC, Norma Forbes; W3CZT, Caral Louise
Johny W3DHIL, Mildred son; W3IMSU, Ethel
Bmith; W3QOG, Emma MceDonald; W3RX), bene
Akers: WITSC, Camille Hedges: W3UXU, Betty
Whitaker: W3VHF, June Woodside; WAAHN, Merle
McBain, K4BLIN, Florence Robinson; W4ADEE,
Beulah Barrick; KN4ENC, Melva Ruth Smith;
WAENG, Joun Giles: and W4ETR, Mary Sturkey.

n 1960 WAYLARC wvoied (o have a club
certificate, and Fihel, K4LMB, was the designer.
The certificate #s uvailable upon receipt of proof
that a Heensed operator has worked 5 WAYLARGs
on any band, usirg any mode. Certificate custodian
is WASKFEY.

The club meeis the third Saturday of esch
manth, at present at the homes of the members.
Any interested YL is welcome to attend. Meeting
time is usually at 1:00 ?.M. local time,

Feedback

There was an error regarding the Penn-Jersey YL
net meeting in the December PST. Yi. News and
Views. The Penn-Jersey YL Club has a weekly net
which meets on 3790 MHz, at 2200 GMT on
Thursdavs with WA2FGS acting as net control.

KARPL audvises that the language barrier was
indeed a prablem in the search for the first Yi in
Turkey. the first Turkish YI. to be licensed is
TAIRT, Reyhan, licemsed in 1968, and she is,
according to report. very active, e

First-Day Covers Still Available

When the Amateur Radie First-Day
Covers were processed in Anchorage on
Necember 15, 1964, we gambled and had a
few oxtra unaddressed eovers prepared, be-
euuse orders for the first~-day covers were
still coming, ip and we didn't wané any-
one to be disappointed. We still have some
of these left. They are all singles, un-
sddressed hut carrving the stamp and the
official first-day eancellation, and they
will ba mailed to you in an envelope.
1*rices are 35c each, three for a dollar.
fend wvour orders to ARRL Hg., 225
Wain Street, Newington, Conn, 06111,
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CONDUCTED BY BILL SMITH.* KQCER

Six-Year 50-MHs. Es Study

FACH suptmer there are lengthy discussions on
4 haw the present £5 season compares to pre-
vions vears. Pat Dyer, WASIY X, has kept detailed
six-meter Fy tecords sioce 1964, He has spent
thousands of hours rmonitoring the six-meter band,
using modest equipment, from locations it Austin
and San Antonio, Texas. The results of his study
ate summarized here.
Davs  No.of  MinutesMultihop
Month Oper Openings OpenOpenings
1964
Jan, | i F20). i
Feb, No abservation
Mar. ” .
April 2 2 38 0
May 13 L 2550 I
June 26 45 6235 4
July 24 34 I6RND 2
Aug, 11 14 1185 ]
Sept. 3 3 120 0
Oct. 3 4 145 v
Nov. 6 7 IR0 it
Dec, i it U 0
Forals 96 140 i4,83n0 7
1vas
Jan, No abservation
Feb., 3 3 130 n
March 3 3 220 0
April s w 795 i
May 24 34 5490 2
June 29 77 10,020 B
July 3 77 6925 ¥
Aug, 14 Ly 1175 1
Sept. & 14 510 i
Oct. 7 i 1128 0
Nov. 3 [0 (AR ]
Dec, 11 12 1150 I
Totals 53 267 28153 22
1966
Jan, 10 i4 R45 0
Feb, 5 7 295 iy
March 1 1 20 i
April 3 § 280 0
May 6 34 2610 0
wHend reports  and mrrespondenrp teo Bill Hmith

KACKR, ARRL, 225 Maio St., Newington, Conn, 06111,
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June 24 62 7430 3
duly 24 42 4085 3
Aug. i3 n 1635 i
Sept. Na Gbservation

Ot - -

Nov, ” "

Dew. 1 14 1305 i)
Totals i i EE TN g
1467
Jan, 9 i4 05 (]
Feb, i i oo 1]
March i §] 1 1]
Aprtl 1 4 420 {]
May 17 32 3545 ]
June 27 K3 | 5390 4
July 29 64 7185 &
Aug 23 46 2775 3
Sept, R i3 470 i}
Uct. b 13 470 0
Nov. 4 4 &3 1}
Iiec, 13 L] 1245 1
Totals 243 263 21,878 4

This is Fred Honnold, WEYKM, one of the West
Coast BO-MHz scatter gang. Fred runs a kidowatt
and 11-clement Yagi on six, and 300 watts and
11-element Yagt on 144,

QST for



May 23 33 4445 4
Tune 26 55 6485 3
July bl 57 5445 5
Ang. 13 23 fa20 1
Sept, 6 9 525 i
Oct. N 5 350 1
Nov. 14 19 1265 3
Dec. 11 17 1030 I
Totals 153 280 24,770 19
1969
Jan, 3 ] 425 ¢
Feb, 6 9 535 0
March 5 6 380 0
April 0 0 {) 0
May 16 25 2760 2
Inne X2 37 3280 4
July 20 31 2310 3
Ang, I 12 625 1
Sept, 2 2 200 il
Qct, 4 & 380 0
Nov, 1] 0 0 QO
ee, 12 la 1430 0
Totals 101 749 12,325 io

WASIYX calls attention to certain variations in
patfern in the summary above. There was excep-
tionally high activity in Yune, 1965, with a greater
than average drop tn August. Multihop propagation
was pronounced in the period June 18 — 22,
October ulso showed unusual Fs. The minor skip
stason of December, 1966, was above average. The
summer season of 1967 was late, peaking in July.
One session ran from 0900 CST July 21 to 0100
the 22nd. 1968 produced high £ activity in April,
linked to F layer on April 20 — 21, fune and July,
1968, both had periods of extremely short skip.
{EBditor’s note: lune 20 - 21 produced the
vatstanding example of this in vhi history, with
the longest 144-MHz skip apening on record, See
Auagust, 1968, QST, pages 83 and 84 for deizils.)
Again in July, skip as short us 280 miles indicated
high muf. November brought multihop openings to
the Caribbean, The 1969 summer season was late
starting, and generally poor, except for June 15,
December’s iminor season showed an Es comsback,

Pat also uses low-band TV :hannels as £y indi-
vutors. He has logged many hours of £y from Texas
to Mexico, Ei Salvador, Wyoming and the Dakotas
when no amateur signals were heard. These open-
ings are not included in the tabulations. There are
some observationsperiod variances, but an a yeary
month-to-month basis these may be coasidered so
miinor as to not influence the overall esults.

During the six years of the study, there are large
yearly differences in the amount of time the band
was open, but the number of states heard each year
is nearly constant: 1964 39, 1965 45, 1965 47 ~
1267 43, 1968 41,1969 4/, Indiana, Iilinois, Ohio
and Tennessce were the most often logged, the
New England states the Jeast often, due mainly ta
skip zones, Thanks, Pat, for sharing the resuits of
your study.
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Long Island (N.Y.)
Repeater Steering Committee

Feeling that the repeater situation on Tong
lsiand was headed for chaos, if not already there,
fm enthusiasts within the CLong Island Mobile
Amateur Radio Club (LIMARC) and the Suffolk
County Radio Club have organized a tepeater
steering committee. Interested amateurs were in-
vited to the first meeting, heid January 15 at the
howe of Ed Piller, W2KPQ. The obijective is
mobile integrated communications system for
Long Island (LIMICS) that will serve amateur
vommunications needs, and operate in the public
interest. Participants weie area ARRL officials and
tepresntatives of LIMARC, the Hudson Amateur
Radio Council, and the Suffolk County Radio
Club,

It is proposed that 146,34 and 146.76 MHz be
used for repecater operations, with consideration
being given to a 430-MHz system [ater. A deviation
of plus and minus § kHz will be used, with open
access and 24-hour availability, Tone access imay be
adopted later, A design goal is to meet all standards
of good engineering practice, and to use the
minimum power that will cover the intended
service area effectively, This will include Nassau
County, western Suffolk County and eastern
Queens County. Contact will be made with re-
peater groups in adjacent areas, with a view to
minimizing cochannel interference problems, Ten-
tative sites are under consideration, and suggestions
are solicited.

H is acknowledged that hardware problems are
minimal compared to that of good channel control
in the utilization of repeaters in areas of high
population density. Short transmissions are man-
datory. and un order of priority for chanael usage
is important. This should be:

1) Emergency communication.

2} Mobile-to-mobile.

3} Mobile-to-base,

4) Base-to-base (to be discouraged déxcept in

petiods of minimal channel occupancy

Control points for the varions repeaters incor-
porated within LIMICS will be stations designated
by elected officials of the sponsoring clubs, Parti-
vipation of afll interested parties is invited, Contact
with the steering committee should be by way of
Bd Piller, W2KPQ, 80 Birchwood Park Drive,
Syosset, N.Y. 11791, Phone 516 938 5926, It is
intended that LIMICS will be an evolving system,
to be modified to accommodate accupancy and
the future requirements of the sponsoring groups.

OVS and Operating News

50-MHz DXers were treated tn s fine winter
minor £s season, but South American Flaver DX
was a rarity. Perhaps March and April will he more
productive, hut at this iate February writing,
prospects do not look promising.

The lane South American opening repart comes
from WASIYX, Pat noted XHY-TV, channel 3,
Meridan, Yueatan, Mexico at 01 55 GMT, February
12, Pat suspected an &, to TE possihlitity and
began calling CQ. At 0230 WASIY X began to hear
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A4Cs heacon in Peru. They rmade voatact at
9237, OA2C was heard at WASIYX undil 0320
during which time Pat heard Heinz work K5AKY,
WSFID, a2 WA4 and possibly a K7, most likely in
Arizona. Pat says the opening caught many DXers
unaware, because frequent CQs by (A4C went
unanswered. 'The remainder of six-meter DX
wurked in January and February was mostly
F-laver. Here's a sampling by call area.

WA1DFL, Mass., logged openings January S and
13. Steven worked Indiana to fowa on the 5th and
into Florida the 13th. He also worked 45 and 85 on
meteor scatter during the lanvary 3 Quadrantids
shower peak, WA1DPX, Mass.. noted the same
January Sth opening. working 4s, 5, 8, 9s and §.
Ray wourked several 45 on the 7th, but says
conditions were generally poor. WAIIFE, also
Mass., worked (s on the 5th.

WAIKQX, Pa., worked the fanvary § opening to
Louisiana and commenis about the Janmuary 3
“opening” saying, ‘‘signals didn’t stay in jong
enough to work.” Was it meteor scatter you were
hearing, Ken?

At San Antonio, WASIY X found the winter Ey
quite productive. Pat notes openings January 5, 6,
12, t3, 22 and 29, and February 2, 4, 5, 8, 10 and
11. EBspecially noteworthy are these: January 6,
1800 to 1940 CS¥, Ohio seuth to FKlorida while
alse hearing wery short skip inta Louisiana. A
searly 4-hour opening the evening of January 12
from Missouri to Ohio to Forida during which
WASTTH. Louisiana, worked ZFIAA on Grand
Cayman. XEW-TV, channel 2, in Mexico City was
Iogged at 1500 (ST with a good color picture on
January 22, und the previously reported South
American opening. Pat soggests organizing six-
meter DXpeditions to several Central American
countries during the Ey seasons. He says during the
{ast four vears he has logged dozens of openings to
k1 Salvador on Channel 2 television, but there is no
six-meter activity there, or in other suitably-
fovated Central American countries. Such DXped-
itions are fun and rewarding, but expensive, to
satisty the hungers of the few really dedicated
six-meter DXers.

This OM,Bunky Botts, K4EJQ, has heen the fellow
mast responsible for Tennesse contacts for 144 and
432 DXers.
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In California, WB6NMT at V Allejo works his DX
on meteor seatter. Louis had 16 such contacts with
WTFN, and 22 with WTCNK, during January. The
path distances are around 1000 miles. Several
teports were received from WAGHXM, Pete says
KsODV is in Sidney, Australia, operating as
VK2ZHR, transmitiing on 52.08 MHz ssb, und
listening for LS. stations near 50.75. VK2ZHR's
operating hours are 2200 to 0200 GMT, Saturday
aned Sunday. VE2ZHR tells Pete there ix much
Australian fm activity on 52.78. WAeHXM reports
several Januarv and FEebruary fly ovpenings, the
tnost exciting January § and February 2, with
multi-hop to Flotida. Pete alsa mentions the fine
scatter signal of WATNGK in Arizona, from u pair
of é-element Yagis. WASWKF, near Los Angeles,
reports openings January 12 and 17 to Oklahoma
and Washington. He also worked W3IDCD Dec, 27,
on muiti-hop. WeY KM, near San Francisco, is one
of the West Coast scatter gang. A picture of Fred
and his station appears elsewhere in this column.
He reports scatter contacts with several Washington
and Oregon stations and notes a good scatter signal
from WA7PCGS’s TR-6 and 11-element Yagi.

Commenting on the January 3 meteors, K7TIUCW,
Las Vegas, says the meteor-induced £5 from 1630
to 1930 OMT was nearly identical to that of
November 16, 1968 during the fantastic peak of
the Leonids shower. Al reports signals from Salt
Lake City, east to Clovis, New Mexico, south to
Phoenix and from thronghout California. Al heard
no other Japuary activity.

WOMTK, Cnlorado, vontinues very active. Bill
reports many seatter and £y contacts, but prefers
the former on Sunday mornings. Januacy 11th Hill
worked from ‘tennessee to California including
WaQOQG, WEPFP, KWV X, KelBY, KaPYH, WAs-
AKM, WBeSLY plus other 35 and os. Nearly
identical contacts have heen made each Sunday
morning, since using a sideband transceiver and
four 4-clement Yagis. VEGAHE is completing
1.1000A amplifier to feed 10 elements at 125 feet,
Randy hus recently completed-a kW for 144 MHaz.
VYohn, who provided mugh  DXcitement  at
KH6GHC a vear or so ago, is busy traveling for
Motorola.-He says be is sending PJ3AL in Aruba 2
six-meter transceiver in hopes of encouraging some
opestion from there this spring and summer. John
afso savs his sidekick in Hawaii, Bert, KH6GRU, is
working on a tone system remote control for the
Hawaii beacon, so that it may be aperated though
4 telephone hookup,

K8U'LAJG has left North Dakota to return to
Ohio. Tom worked 46 states on 50 MHz. during
j969 but was disappointed in Q8L returns. Those
needing Vermont on 50 through 432 should look
for WAZYIF/1 during the June VHE Party, WA2-
YIF and WAZ?KUZ will he aperating from Mt
Fguinox.

144 MHz suitered through the usual [ate-winter
doldrums, offering little in the way of DX, but
allowing time to monitor OUscar 5 and so sume
building for the upcoming tropo and meteor
scatter seasons. Here’s a sampling of what’s been
doing around the country.

K1HTV, Conn., tracked Osear 5 i hoth 2 and
{0 meters, hearing the [44.5 signal only when the
sutellite was within line-of-sight, up to about 2454
miles, hut the §o-meter signal has been heard when
the satellite was over Asia. K4GGE1 sends a
clipping from the magazine Wireless World telling.
af exceptional mid-October tropo openings in
Europe. Many 1000-mile contacts were made on
144 and 432, and English station G3LTF report-
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edly raised his countries totals to 28 worked an
144 aud 19 on 432. The openings extended from
Sweden to Germany and were within a few days of
the exceptional early-Uctoher tropo DX in this
country. WA3IGPL. who signs WAIIXN while
schaoling in Vermont, says he has worked six
Vermont stations on 144 ssb and thinks that they
are the only ones active, though many are on fm.

K3AKR and WA3JWL report good success
collecting data from Oscar 5, K3AKR savs the
Nittany Amateur Radio Club is nearing completion
of its 2-meter repeater. WB4CUB) says the Caroling
Repeater Snciety has received the call WB4PLN for
their 6 and 2-meter repeaters near C'olumbia, South
Carolina. No  freguencies were given. Pete,
KIFIM/4, writes of logging Oscar § bui hearing
little clse at Milton, Horida. ‘There is 2-meter
activity ip tlorida, Pete, from several DXers and
another group of fellows in the Tampa area,
K4E1Q, Tenw., is finding band occupancy  this
winter disappointing, bet Bunky has spertt Hme
lugging Oscar 5 and building amplifiers for 144 and
232. Id guess even he Joesn’t know how many he
has built. What do vou do with them all, Bunky?

Ko6ARP sends an interesting report on Calitornia
2-meter happenings. Clay says there is much
activity on Monday, Wednesday anid Friday nights
at 9 o’clock, California time. around 144,02, in the
San Francisco area, Kés AEP, BDK, HCP, KLY,
MYC and PXT and WeCGHV are working - the
400-mile mountainous path to Los Angeles, where
they find Kéx IBY and 3YQ and Wés DOJ. K1 and
QED. Clay invites nther stations to participate, amd
says 200 watts and moderate aotennas will span
the path. At Fresno, WeDPD is finishing a
AXI000AT amplifier - that should reach 1.4,
Chuck — atid says WAJUK has a kW on the air.
Chuck says all stations are welcome to the Central
Valley group which meets Monday, Wednesday and
friday on 145.35 a4t 9 P.M,

K7VTM, Wyoming, is planning to increzse his
power to 500 watts by June, haping to boost his
states-worked tofals by the meteor scatter route,
WTZC, Springdale, Utah, says he has worked three
states and the WSLT, exWSRFF, will soun be
active from New Mexico, In OUregon, WATGFP sVR
WATGCS has been successful fogging data from
Qscar 5.

WBBDIGF, Chio, reports a February éth tropa
opening, when he worked several stations in llinois
and K$MQS, Iowa, WOYYF raised his 2-meter
standings with Geminid and Quadrantid contacts,
but says other than that, conditions have heen
pour. WOKQX writes WIHDQ f his breakfast
schedules with WRLEE. They began in September,
1958, and since have completed 2450 contacts.
That is a lot of talking! WOZTEK says WNOCCR is
contemplating some ow activity if he can Find
sameone  to work (?). At Springfield, [llinois,
WONFO says there is much fm activity on 146,94,
WHEMTK suys there are two 2-nweter repesters in the
Grand Junction, Culorado, aren. One s alop a
7000 fant mountain and the other is at the home
of WPPXZ. Both are 145.32 to 146.94 aperations.

Moonbounce activity has been lighi the past
several gnonths., VETBOH has heen scheduling
K6MYC, while jooking for anothe dB or twa in his
system. KHO6NS is trying to focate antenna diffi-
culties. VK3IATN savs he is huilding another
2-meter EME array, this one a 280- ¢lement
collinear. Ray is going to apply for permission to
run one kilowatt input instead of the normal
Australian E50-watt maximum. Ray is searching
for 432, 1296 and microwave gear for himself and
some of the fellows in New Zealand. If vou have
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something of interest to Ray, fook far him on the
weekly moonbounce net Sundayvs at 0100 GMT on
21.418,

220-MHzmoonbounce activity continues un

the West Coast, where WBSNMT und WICNK are
hard at work. Louis, WBENMT, has had prablems
with the plastic SK-760 socket and 4CXI00As in
his 220 kW. He finally' decided upon using the
more canventional 250- series tubes and sockets
hut sent a detailed report of his problems with the
former. it is probably of limited interest to any
uxcept users of the 4CX30G0A tubes. Let me know
if you want a copy and 'l mail you one, Please
inciude SASE. Both WBANMT il VETBOH re-
port W7UNK now getting exceflent echoes from his
own transmissions, and the first 270 EME contact
does not appear far 1way.

432-MHz uctivity will be increasing soon as more
favorable tropo weather acrives. Both KSDEO and
K4GL report an interesting contact made Tanuary
17. K8DEQ and K4GL had been scheduling nighily
for several weeks. K8DEO noticed a Jo-second
enhancement of K4GL's signal every night between
“9:37 and 9:41 P.M. Juring the | 5-minute schedule,
which began at 9:30. Onp Tanvary 17 they switched
to I5-second cailing sequences and were successful
in exchanging contact ieformation during that
evening’s J0-second enhancement period, {Juite
likely the signals are propagated by aircraft reflec-
tion, but K8DEO savs such a pronounced 30
second-only period 1s unusual. Signals increased 35
to 40 dB during the perioid.

WaF), Virginia, says 432 has been slow and that
scatter schedules with WADRL, Kansas, were in ter-
rupted when a ice storm damaged Al's array. Warj
and WA2EMB have been scheduling for about twa
years. In early Fetruary they completed contact
numbec 300 wnd Ted says that since WAIEMB
hegan using four TFilton Yagls in November, his
signals have heen consistently two S-units stronger
thatn last winter when Bil! was using @ collinear
array.

In Tennessee, K4EIQ continues to ook’ for
schedules in Georgia, Mississippi, Alabama and
West Virginia. Bunky says he’ll even donate gear to
snmenne in these states who has had previous vhf
euperience, WB2NDI, Braoklyn, wants ATV sched-
ules, K3CFA has successful weekend schedules
with W3RUE, and has recently increased his power
output from $ to 100 watts. Joe is ruanng & 6283
in grounded-grid, with & half-wave tank cireuii.

W3IGKP, whose 2300-MHz work with WaHHEK
has been reported in detail in these pages, savs that
this publicity has brought inquiries from severai
fellows in this country and in Europe. Bilf hag hesn
receiving his own 2 300-MHz signals hack fram the
moon regularly since last fafl, wnd WAHHEK has
heard them identifiably, ax well.

Since Dec. 20, W3GKP has heen Tunning recei-
ving fests with W4HHEK, and on many oceasions
has picked wp 2 signal definitely moon-reflecteil,
but too weak for positive identification by anral
methods. Setting his own transmitter so that his
echo was on the same frequency as that of the
signal, he was abile to observe the dnppler shift on
both. Libration spreading of the signal produces a
“gurgle™ thut muake readability on such a weak
signal very difficult. On

On Feb, 17, Bill first picked up his own echo at
0129, Peakiog all adjustments, he then started to
Inok for WAHHK, on schedule, picking up what he
assuimed was WE4HHEK at ol 51, By 0215 the signai
was showing a 2-4B upward swing on the VIf matar
at W3GKP, in a 200-Hz passband., At 0217, he hud
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Mrs. Smith call WaHHK by telephone to request
ssecond-on, Ssecond-off transmission. This tvpe
of reception began at 0220, and was heard contin-
mously  until 0242, W3GKPs own echoes dis-
appeared at 0247,

Ihe WAMHK signal was audible in passbunds of
200, 500 and 2100 kHz, but was judged best in the
200-kHz handwidth. The gurgle is a real handicap
to cw operation with such low signal levels. [t is
not ehanged by going to circular polarization, and
is worst with the moaon overhead. This last point
Bill sees us 4 good argument for putting an EME
antenna high enough to see the horizon, WAHHK s
carn do this, but the W3GKP dish is capable of only
limited movement.

CGetting even this far has heen an incredibly long
and difficult process for both participants. Tests
continue and it would seem that actual two-way
sommunication an 2300 MHz is now only a matter
of time —~ and effort! mEE=

FCC Repeater Proposals
jeontinued from page 88}

uwner of the equipment. is not present, the
vperator must identify his transmissions by using
his own cafl sign with the appropriate portable
indicator.

) A club station may he identified by its
assigned call only when operated under the
supervision of the trustee or an authorized club
member.

th) A military recreation station may he
identified by its assigned call only when operated
by a member of the Armed Forces of the United
States who holds a valid amateur vperator Jicense.
9, Section 97.8% is amended to read as follows:
497.89 Ppints of communication,

(a) Amateur stations may communicate with:

{1} Other amateur stations.

{2} In emergencies ov for fest purposes, and on 2
temporary hasis, with stafions in other services
licensed by the Commission and with United States
government stations.

(3] Any station, other than an amateur station,
which has been authorized fo communicate with
amateur stations.

{b) Notwithstanding the provisions of paragraph
(2) of this section, an Amateur Repeater Station
shall not repeat the transmissions of another
Amateur Repeater Station.

). Sectinn 97.103 is revised to read as follows:
97,103 Station log.

{a) Each licensee of a station other than an
Amateur Repeater Station shall keep a log of
station  wperation which  shall  include  the
following:

{1) Except when operating mobile, the date and
time of each transmission or the beginning and ¢nd
of a series of transmissions.

(2) When operating mobite, the Jate and time
station operation commences and ends.

(3} Uall sign of the station called,

{4) 1f the transmissions are made through a
repeater station, the call sign of the repeater.

(%) The signatute of each licensed operator whao
operates the transmitter from the transmitter
location or control point aud the Jdate aud time of
such operation.

{(6) ‘The name of any person other than the
aperator who directly or by recarding transmits by
vaice ar transmits by radio teleprinter,

{7} The input power to the transmitter.

{8) The frequency band or suhband used.
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{9) The type uf emission used.

(10 The station location.

(11) If record messages are handled, 4 copy of
each message sent and received shall be entered tn
the station iog or retained on file for at least one
year,

() The licensee of an Amateur Repeater
Station shall keep a log of operation which shall
include the following:

(1) The date and
commences and ends.

(2) The entries specified in subparagraphs {5),
Cih (8), (9), and (10} of paragraph (a) of this
sartion.

(3} A record of all installation, service or
maintenance work performed which may affect the
moper aperation of the station,

{4) The entry requited by subparagraph (3) of
this paragraph shall be made, signed, and dated by
the licensed amateur operator who supervised or
performed the work,

(c) The entries required by subparapraphs (5),
(7). 18}, (99, and (10} of paragraph {a) of this
section need only be entered vnee until there is a
change in the required entry.

11. in 97,193, the introductory text of paragraph
(a}is amended, and a new paragraph (e) is added to
read as follows:

47,193 Frequencies available,

{a) Bxcept us provided in paragraph (e) of this
section, the following freyuencies and frequency
bands and associated emissions ure available on a
non-exclusive basis to the indicated classes of
stations or units of such stations in the Radio
Amateur Crvil Emergency Service,

k% % % %

(el \ repester in the Radio Amateur Civil
Emergency Service may operate onany frequency
and associated emission above $U Mefs listed in
paragraph (a) of this section.

e Strays L.

time station operation

5BWAS Nr. 1

The starting date was Jan, 1, 1970, and WiAX
wasted no time working and cantirming this
brand-new award. it fact, Feb, 4 was the oificial
date of gualification. Here's Rog with his “'match-
ed set,”” BBWAS Nr. 1 and 5BDXCC Nr. 7. Only
two qualifiers to date of both groups, W1AX and
W4IC ~ quite an exclusive 5-Band Club! {Pholo by
John Coreyl
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DXCC: HOBERT L. WHITE, WICW
Contests: ALBERT M. NOONE, WAIEQM

SBWAS First! The eftective date of the new
ARRL 5BWAS award was fanuary 1, 1970; that is,
no contucts made prior fo that date counted
toward the award. Lo and behold, early in Febh-
ruary WIAX came traipsing into Headquurters with
an armful of confirmations, claiming his SBWAS
ceedit. They checked out flawlessly (as did his
SBDXCC, number 7, carlier) and we had ourselves
a “first.” Congratulations to Roger on superlative
achievernent in a miracufously short time!

Interestingly enaugh, 34 of the cards were “five
banders™; that is, 34 of the states were confirmed
by the sume station on each of five separite bands,
Sume Philadelphia lawyers reading the rules might
give vou the wrong impressian. The intent is to
require all 50 states to be worked and confirmed
on gach of five bands. You can’t combine confiz- ;
mations on two or more bands to make up a unit
of 80, For exumple, vou couldn’t sabmit 50
confirmations for 15, 50 for 20, 50 for 40, 50 for
B0, und then 49 for 10 and 1 for 160 ta make up
your fifticth “hand.” You putia have fitty in each
Band.

Where's the BPL? Some of you may remember
that 4 year or w0 ago we conducted a CD Bulletin
poll on, among other things, the question of
whether or not a new Public Service Honor Roll
should replace the BPL. The vote was heavily in
the affirmative. Much consideration of how to do
it was resolved in May 1969, when the Board of
Ditectors decided we should have u PSHR i
addition to the BPL.

‘Operating
\eWS

Administration: LII.I.Im M. S8ALTER, W1ZJE

GEORGE HART, WINTM
Communications Manager

ELLEN WHITE, WIYYM,
Deputy Comma. Mqr,

Training Aids: GERALD PINARD
Public Service: WILLIAM O, REICHERT, WASHHH

Lest you are now preparing to write your
dizector to say the headquarters isn't following
wrdets, please look in the Amateur Radio Public
Service volumn of this issue and you will find the
usual BPI, ulong with the PSHR. Fhe BPLers are
essentially public service people, and this is where
they belong.

Straight Key Nite, K4MD proposes an ARR].
-sparsored “party” on the Jow el of 80 ew which
any but only operators using straight keys are
eligible, “Strictly in formal attire,” lie says. “No
bugs, nu kevers.™ If it clicks (oooh!} it can be
made an annual affair, with some kind of honor
bestowed on the vperator voted to be best straight
key operator.

Does the novelty of the ides tickle your fancy?
K4MD proposes it for New Yeur's kve, but that’s
still quite a ways off; perhaps we don’t want to
wiit quite so long, Not too often de vou hear a
good ofd-fashioned pump-handle in operation any
mare, Let us know if you like the idea and if so,
when you would like to see it conducted,

QRX. Onee in a while a standard O signal
becomes so imbedded with us amateurs that its old
meaning continues fo be used long after the new
meaning has been in cffect. Such is the case with
ORX, which since 1947 has not meant “stand by.”
At the Atlantic City internationa) allocations con-
ference of that year, its meaning wus changed to
“When will you call me again? I will calt you again
at ... 7 Thus, for aver 20 vears many of us have
been using this O signal incorrectly.

April
Mar, 23 — .
Apr, 19 [ARC DX Contest, phone, p. 78 lanuary
4-5  New Mexico QS0 Party, p. 114 March

Florida QSO Party, p. 118 March
3P DX Contest, p. 81 March
% Qualitying Run, W6QOWP
11 Qualifying Run, WIAW

OPERATING EVENTS (Dates in GMT} - ARRLAARU-SCM-Affiliated Club ~ Operating Evenis

TE-12 CD Party, vw {League officials and
1%8-19 D Party, phone (appointees only 3 Qlla}'iltl';zlg Run, W6OWP
15-26 WAE RTTY DX Contest {How's DX, this issue) 6 Minnesota QSO Party
Arizona QS0 Party (Station Activities,this igsue) 10 Qualifying Run, WIAW
PACC Contest (How's DX, this issue) é ;;g ';fgl’; ?)j:: Patty
Nebraska QSO Party (Station Activities,this issue) .
26 VE2 Contest phone (Station Activities,this issue}

May

3 VE2 Contesi ew
{Sta. Activities, this issue)
7 Qualifying Run, We6QWP
9 Frequency Measuring Test
9-t1  Georgia QSO Party
(Sta. Activities,this issue )
12 Qualifying Run, WIAW
f6-17  Michigan QSO Party
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W1AW SCHEDULE, APRIL 1970

The VRRL Maxim blemorial Staton weleowes visitors, Uperating-visiting hours apre donday through Friday
1epabe=l At BET, Sstarday 7 e~ 10 A m, BT sod Sunday & roa~11:00 7o, EST, .The atation address is 225
Rain Feeees, Newington, Uarmi,, 2hout 7 watles south ot Hartford, 3 map showing lonal street Jdetail will be sent upon
request, Lf vou wish to apernie, voil nast tiave yoiur orginad vperator's license with yoi, The station will be elosed
Alarch 27, in observance of Lowt Friday.

7
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WARQ~IEOU L . ... 30l .8 1946 7.1508 5,085

THEV el 4~ CODE PRACTIGE! (5-25 wpm MWF), (35-15 wpmt I'TFh)l-— =3 ..,..., V-
RUU=1U00 ..., ERE 2L? ..s* 21/ e8s 2 FaR0 ul funs e
TR ot { 1,230 7230 I-4.280 7.255 14,480 i eearaan
anpp-2100 PP B 4. 1) A 14,095 P T T80 e eareas
PIE- 1) Bl ) L1400 4,280 |ERTUE JEREY 14,100
JERE 11 E01 5 {) R . 1.5 21045 KN L 2108 V.85 Ceraaen

POV O (balletins, L8 wpm) and the vade ura.etlce on 1035, 5,52, 7.02, 1L, 21,02, 48,02, 50,02, and 145.6 M,
2 Plione B3 ”“Jll(-t.mal 1.W2, 382, 702, 13,08, Lu?, UR.52, MLz, snd 1456 M1z,
SHICY OBY thalleting: 3.6:23, 7. U‘l.r. 14,005, 21,095 and 29,015 '\J.H'r,
£ Mbarting tine approsimate, Operating ‘penod fullaws eanclusion of bulletn or code practice,
* Opereation will he an uue of the fullowing frequencies: 21,02, 21,08, 21,27, 21,41, 2%.02 or 28,52 Mz,
%W LAW will listen im the Novice segrnents for Novices, o the band 1nti1cated transmitting on the frequency showa.
Y Balleting sent with {7U-Ulerts shift, cepented with 850-ifertz shift.
Maiotenzuce Statf; Wis QI8 WPR, * Times-days in GAIT, Operating frequencies sre approximate,
t#* May NT will carry the W1AW Spring-Summer schedule, which will become effective April 26, 1970,

What ) sipnul means stand by? None that we
know of, What's wrong with good ofd A8? lastead
of saving “ORX one™ on phone, say “stand by
one.”” We shouldn’t be using Q signals on voice
anvway.

February FMT Readout, We like that word

schedule for this listing. Either send for Form
Ci-62 or supply the following details: call, aame,
aailing  address, exact frequency, days, times,
speeds, start und conglusion of schedule, Any
additional infermation pertaining to vour schedule
(or others thut you have heard and feel we may

“readout”™ - it sounds reul modern and #7s nee to Rave missed) would be welcomed.

. - P L i ,
Have‘ an exguse to use il I_.dlke L}‘r(.mtj’,}' and Spring Is Here. In most parts of our field
configuration,” it puts us in the "now"™ ol  arpanization, those reading this will be in the midst
lingo-wise.

uf the annual awakening of nature, hemlding the
returning of birds, the awakening of animads and
the turning grecn of the vouatryside from ity

Anyway, stariing with this issue the results of
each quarterly FMT will be printed as received
from the official meusuring agency, commaonly

referred to as the “umpire,” This will permit those
who measured the WIAW FMT transmissions un
FEb. 1[4 ami who missed the speciul WIAW
bulletin announcing the readings und who are now
ARRIL Official Observers, to check their measure-
ments, The earlyv ron  measurcments were
3528.196, 7039.101 and 14048,832 kHz, Late run
tiedsurements came out at 3566.434, 7046923
and 14072.296 kHe.

As usual, un early summer QST will note those
making the FMT Honor Roll. All Official Observers
who reported their results to heaudquarters by Feb.
15 should have received individual reports o
results of accuravy of submitted readmgs.

Code Practice dchedules Needed. We are nuw in
the trocess of updating our printed list of stations
maintaining regular code practice schedules. 1f vou
run 2 daily or weekly schedule that will run for a
period of at least six wonths, please submit your
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winter mantle of brown or dirty white. Now at
least we can get ut those antenna repairs and get
that mobile rig back into vperation. Huppy spring-
time, gang! 15 wonderful to be ahive.  WIANJAML

SBWAS

Mo, 1
Wi1AX

No. 2
walc

QST for



ARRL CODE PROFICIENCY PROGRAM
Qualifving Runt

Ay person ean appiy for an ARRL code proficiency wward,
Neithes League membership nor an smareur license is required,
Send enpies of gll quaiifying runs to SRR for grading, stafing
the vall of the station yuu copgd, IF you gualify 2t one of the
six apeeds transmiteed (10-38 wpm) vou will receive s cerbiticate.
If your instial qualitication is for a speed helow 35 wpm, ¥ou
way try later for erlorsement stickers. Fack month the ARRL
Aetivities Clalendar ootex the gualifying run dates for W1AW,
o WeOWP JWEZ IS, alternatey for the cooming 3-manth period.
STAW wili transmit a qualitving run on all listed cw frequencies
& ouzdg GMT April 11, (In converting, 0230 GMT April (1
wecrnes 2130 KST April 1u.}

YROWP (WeZK), alternate), will transmit a qualifving rua ou
S00 and 7129 kH7 0300 OMT April § (becomtes 2100 PST
pril 7.3

Code Practice
WIAW trapsimts daily cade practice accarding to the follow-
1g swhedule, For practice purposes, the order of words tn each
ae may he reversed during the A-13 wpm transinissions. (bBach
(pe rarries 4 checking reference.!
GMT timess/days

Hpeeds Laoeul times/days

D30 datly

NEA

TLi0 BM EST dzily
4130 PM PRT

drdn PM EST (SnTTh
&30 PM PST (&at

0230 MWESH

- a:00 AM kST MWE 1400 MWE

- 000 AM PRT

30,15 90 PM EST MWE 0230 1" hdat
a, 13 €. 3o PM PST

g0 AM EST #Th 1400 TTh

" £:00 AM PST

ihe 0230 GMT prackice is omitted four fimes a year on
lesignared nights when breguency Measuring Tests are made in
his period. [o pergit improving yont fist by sending m step
watit WIAW {hut not over the airl), and to alfow checkimg the
Weuraey Lf Yol cuPy on cerlain tapes, noie the ST dotes and
texts tn he sent in the 02y GM'T practice un the following
dutes;

Late  mithfect of practice text fraom February @87,

Aprordr U Sesmy po s, po9

Apr, 211 buipment Modification for the Blind, p. 11

Apr. 24 How to Wind Your Own Power Transfermer, p. 26

Date  Sithject of pracvtice text from UVRGers futtcding

Arngteur Ridin, Fiest Fditinn.

Ahout Components, p. 126

Camponent Vafues and Substitutions, p, 128
ELECTION NOTICE

Toall ARRT members in e Scofions Bsied helow:

Youu are hereby notified that an election for Section
Communications Manrager s about to be held in your respective
sen tlons, Lhis notice supersedes previnus notices,

Mammating petitions are solicited. Lhe signatures nf five ar
meore ARRL Full members of the Sechon converned, in powd

Mav 3
May  B:

Statement by the
CONTEST ADVISORY COMMITTEE

The au Sweepstakes contest was conducted, on 2
trial basis, without o low power multiplier. This
trial was carried out on the recommendation of the
ARRIL Contest Advisory Commitiee (See page 62,
February O37). with the concurrence of the
Headquarters Contest and Awards Committee,

The suggestion that the power multiplier be
eliminaied in 85 is not new. Such a rule cvhange has
been considered many times in the past, and 2
multitude of arguments exist to support each side
af the question, However, the argument which was
most influengial in convincing the CAC that a
multiplier might be eliminated on trial is simply
that the power at a station is only cne of the many
things that go into the making of a goud 88 score,
The same reasoning that supports a power handi-
cap. for example, if carried to its logical end,
suggests #lso that an anfenna multiplier, a receiver
multiplier, or even a power leak multiplier should
be written into the rules. Lacking such an extensive
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standing, ure reguired on each pefition. No inrember skali sign
more than ane petition.

Fach cundidate tfor Sewtinon Communications Muynuger nzust
meet the following requirements prior to Jeadline date listed
below: (1) Hoider of zmateur Conditional Cliss cense or hagher.
12} A licensed anmteur for af {east two vears imnudintely prior
tor nomination, (31 An ARKKL tull member for af least two years
imediately prior to uominatinn, Petitions must he received on
or before 4:30 PM an the cosing dates specified, In cases where
ne valid nominating petitions were received in revponse to
previows notices, the clusing dates are set ahead to the dates
given herewsth, ‘Lhe wompiete name, address, Zip code and
station call of the candidate and signess should be incivded with
the petition. [ 15 adwsable that eighr o1 ten full-member
signatures  be  obtained, since on checking names  guaiast
Hesdauarters files. with no time to return iovalid petitfons for
additinns, & petition may be found invafid by reasans of expiring
memberships, individual signers uncertain or pnocant of the
meinbership statis, ete,

Flecrions will take pluce immediately after the clusing dates
specified For recefpt of pomnanng petitions. The hallots mailed
from Headquarters to full members wifl st 15 alphabetical
sequenge fummegs of all eligible candidates,

The following nominating Form is sugpested. (Sumers should
he sizre to give vity, street address sind ap code.)

Coammunigutions Magager, ARRL (Plzce and dare
3% Main S, Newington, Cong, 0Biit
We, the undersigned full members of the .
ARRL Section of the | . Divisian, hegehy noininate . .
C e 38 wndld.lle inr Segtion Cuntmunieations Manager Tor
thts Seetden for the next 1aryear 1otm of offics,

You are urged to take the jpitiative and file norminating
petitinns immediately.

CGearye Harr, WINIM, Commanications Waneger

Seetion Chosing Date SCW Termn £ s
Lowisiana Lo A-1D70 5 Allen Swanson jr G-IO-TN
Eastern N.Y., . . . 4-10-70 Cratn G, Berry L e ]G-'!D
Queber ., . . . 31070 Jawmes lhey L L .

Eastern Masa. | . 4-10-70 branh L, Baker i

Wyoming - 4170 Wayne M. Moore |,
Solareling . v . 417 Charles N. Wreight .

Canal Zone A 1210 /L Okerhuoltrey L

SHE Hov A White |,
70 William 1. Gillis
Crordon , Pearce
=70 Alhert F, Weber

51

(_ln:ario 5-1
Maritime . . 8
katchew.m P |
oo -1

51

&

Utah o 170 homas H Miller .
Mrizonzs . . . D-70 Ciary M. Hamiman
Western NY. LRl BT R Fitzeruse
Lowns ., L. BT Waype L. Johnson
idato . . B LA-TR Donald Al cdeisp . L
3. Joaquin \M(Iev . G101 Ralph Suroyan .
Montana . . Lo I Jasepk AL D'Arey .
Northesn Texas . U070 L.E.Harrison . . .

ELECTINON RESULTS
Vilid petitions nominating a single vandidate us Seotion
Munager were filed by members in the followiag Sections,
compieting their election 0 aceordance with regular League
policy, each term of office starting on the date given.
Sunthern New fersey  (Charies E, Travers, W2YPZ  Mar. 4. (w70
Lieor i AL Garrison, WAIWOQU  Mar. 24,1970

multiplier structure (which would, in the opinion
ot the CAC, complicate the S5 rufes beyvond
reason), the CAC believed that the power mulii-
plier is, in a sepse, arbitrary and ineffective at
equalizing the competitive chances of various
stations.

Reaction to the 1964 S5 trial has been mixed.
Many participants, cither by choice or other
reasons, simply do not care to use higher power in
S5 under uny circumstances, swhile many others
hold the opposite view with equal conviction. The
CAC feels that it is important to be responsive to
the majority vpinion, vet at the same time it is
important  to find 3 solution  which will not
adversely effect the enjoyment that @/l contestants
derive fram participation in S5,

Comments are still being received and evaliated
by the Commitiee, 1f ynu have oot already
expressed vour gpinion. please do so at an early
Jdate, ay the Committee recommendation will soon
be made ¢tn Hq.

JAMES A, MAXWELL, WeCUF
Chalraan,
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%) DX CENTURY CLUB AWARDS (B
Erom Janaary 1, 1970, throtgh Januzry 31, 1970, DXCC certificates based on cuntacts with LUT-ar-more countries
have been issued by the ARRL Hexdquarters to the amateurs listed. The three calumps at the right show issuances
for radiotelephone operation.
Theou M embers
WIER 245 HKnisH (Lt S aoFAR 102 WiADM 251 KALUH 107 WHEMKL Ty
Wniod M2 EBAOS 10K WABHZD 102 K otH L 124 WIAIO 1ot LIITWT il
WAITHFN 326 VEADHFE/YVIOE  EallMy i KR EKAS sow WaHbDK W TATOE )}
WryLL 144 oy CWIETY ot WATHEN 83 K4EEK toe  weailih 02
WHIHBW |83 e WIRLCW tug 1NN 151 WIrll Tae  WARIFM (0
W2DEY 164 e Waslla 1o 5104 139 WHIGUK e ekl LIE]]
GSCP 131 105 WhoHIT 1 SMTCG PrOWAIAHD  lue Wiy 1t
SMICEY 151 NS WARNGH tog WABUGK 125 WARTVC 106 RBACHG i
Wans 142 14 Ea7HW (1] Ak Lin Raupy 105 WakiS tui
DEIFO | 30 104 KITKS 14 121 KnSSN 1§ Wk4COP 1yl
WRITE & 164 KBHWW 1 11T WRADNH 108 WI4HBR 101
WaniA (5 tod - Wed¥ 7 iy 1le  Apvg 14 hygYTM 1ty
NK2XX 1% 103 WARYIC 10 113 WiaDTA 103 WAZDVL Ao
PABIWA 1135 102 \Wevon 1 THR  WALIWY 6% WaTkky  inu
DLIOH 1l YRTHQ 102 WAGCSU 100 s TowasILy e
WABRGD 112 WaPNO 102 Wagv¥1 o0 T
DIAKD 13 LIS E oo
Endordements
Endosements issued for confirmations aredired from January 1, 335 WH1TOH
1970, through Januaty 31, 1970are listed below, Endorsement WIHZ WEEHV
listings fram the 120 through 244 fevel ate i increments of 20, 030 WAV
fram 250 through 300, inctements of ), and above 300, of 3. wailif 260
Tofals shown do not necessarity represent the exact credits but WPNY 2 RRSK
by that the endorsement tevel has been weuched. Four calumns 395 HAUD
an the tight cover tadiotelephone, GhTA 1‘;% ]nl{
LS (M T NG
80 200 wagn £20 251
1eLn KRN wWansp WABDY 50
YEIMR PABREO WBAG (e kML
WERCT wWaklly 38 RaWME
0 : SO, Faal Ginmli
BRI WA2HSX 7V SCME W FaLd
: A WuHl WIARS
FRUEI S 140 Wak W W
260 WASQEX PLeL Y 30! Wanl WAgaoU
FREK wawRY RYLUX SYEIEKO WNOM 130
CANLY 180 WAKK WoROM u,; Wi YFIWkP
IREIN WENGR un ’ ey % 25E
ul RG] HESL
e Zkims 180 WIFTG Wasvl i
RILHT 120 K3ZF 120 b WAV
PY 21380 in DYRX WEQN IESriY k2sHU WB4HIN
HYY T LAk HRTWSG waLBB BARXEO b 1L WM P2
FHTDOM Wby [ YEIDNR L kBl n WAL RERED  wWhsWAY
el WALV VL ALR Kalkx Pt whatnw  MEION W AM
REIYE e WYRG FAgvO) WhapuM  SDERU FARNXL
. FYNZY ; WA GGOM SAL WHCYY
WL ’ FIDEE NV LS Haive
3 WAgNTe
RaLNG I1AGA
- 1 KR EM L3, LA0-372.60-08 WIBUT 54,700 194 87-04
SANUARY CD PARTIES WSONY {11600 iadad1t Woblk Q05| Ka-57-08
{ he following ure high claimed scores; they read, irom lett to WESH (KINHY. opr.) HulMl E-LJ:):I— Jrau-ld
right: apporntes, total score, number af (duls, oumber of et “13‘5‘3“;:‘;'{::_"“8 ‘(}‘,:21‘:{ gfgg_ﬂ::g::g‘z
sections und aumaer of hours &F uperation. binal adiusted seores 'E:tl{lf; ;TQ 53.3’3;;{ r.¢._~:5.: 3 w}!4hb)5 M i74-ﬁl-lli
il appear i the Aprit C'D Bulletin. - WA KM e e Rl e " i
1 app i ; BAOLK (0701 0-362-55- 1) KIWWR .ulD—lgu-S‘r ug
G W, HACAX 19,340, 89 k- no- 2y WAREC 106,140-341-61-04 ke ¥NE HTO-179-47.04
WLHGETZ  348,0n0u54:72.20 WHBAKW  197.278-A113-63-20 WeDGH (04,1 60329016 WHOBEK L:.md:f-gé-‘l)s
W] 394, 00-R 319 WIAK (4708766714 NIKNV 101,570-421-62-06 E4ITV 3U.8 J,u'-l‘__.z_;: by
A KR FHETS0-R1B-T-17 WABIP [ ad 520 5666820 w-gy;{\_i ) IIII[),Q::vJ.4~6|‘1l Wi, A7 o nl-
: [ hide g ; ax. WA BBGT K (+WARLYT) [ 1E% doyu5-110.51.06
KO ZMS/6 17%,855-792-pu-17 k4a¥XD 19,4 50-58D-65-18 ned 140 ) 347 &4 T TI-50-04
CETRDI STeSTITR KYWWR  [SRA0%-55T6T 05, A e e
WoVNE | W ACW, apr] WRKFH [ToT1e4s5as 1y WIYT TRIUAL WA TEY) WITUK 347481504704
2T,010-80ma7-20 W1t1) Low,oun-3 24-6d-12 [uo. HEQ-334-53-04 G425 151530

KabUi 55,675 TH0-03- 20 K4 U 16T 0806070517 Ph 42"’“’““&3]0
WERLE 755, 2T0-788-67.20 WALAL oG KZ5-4RE-67-19 one -
WAGEL T30 BUU-Th3-a0- 16 WA X | oS -4 876717 WAGEMS  119,d60-358-66-17 107
WICKEM (WASHRY, vupr WERFE | 60 2049-502-63-1% ATV o224 0d-1 5

144, 800.720-65-20 K3IHNP 148,680 4p7-6-17 WERUE 10l a00- 33a3%- 10
RaHA 244,550-724-67-14 WL s WBIFAL opr.) WiAY wd600- 2TH60 14 9-%3-03%
Wals0 2341140-01-71-18 FhL IDGAI-E5- (0 KGFI] TR.040-240-63-08 §1.WR0-1 2005105
W3IN IR AB0-TOB-64- 1% KAIEX (3, TA-401-68-10 WROGZ 76, 100-250-59-12 11 0250. 120-50-0%
WAZUWA  214,470-683-68-20 WEFUX 1AT750-433-62- 10 WaDOD 7502350211 311250123 50-09
WA T13,560-641-69-19 KHa1T P36 LR0-422-64-19 E3HSS/4 TRAYY- 2300 Du4ag |1 1-dK-08
VEINCW  216,165-T006T29 WAPWEZ 1 32.000-4(10-60-1] RsHAL we, I B2 IS8T NS e R A0k |1 K03
KIMME  211,355-024-07-18 WAIBE X  |239.90042560-17  WalIOX 64,625-229 Kuisie 344010443
WEALS TORI2E-B3T-H519 WATDOY. [ hnpe339-63-19 . WRNOH LTI Y
walic'F YW 300-60%-68-16 WIBLUT 1 360MA- 420601 3 PAESETI-ET T Goariy 36524 ug-du0d
WROLT 20%,690-6GT-6T-19 WIET1 126,000-404-63-1 1 B L AT $125-108-35-0n
WASIS? 21526061 7-66-18 WAZRCT | 19,350-38082-11  Wor' o, TT A8 12 g0 < i ge LT WRR )
RYCNU 0t 880-61 2-an 04 KIQIFD (186,720 387-Ad- 1K WaARLYG a0, 0382078704 ii'uc‘:'}
WHLIK 201, A0U-pD4-p0- 1A WEISTH 119, 161-400-58 RIGAY 38,995 290-87.08 ) 15,760 1US 2
KAVITM 199,050 A00-bB-17 KHHI( 1t4.080-371-a1-15 WSONY 56,700, 21 0-54-0% e i@
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sAll operaling amateurs are invited to

reporl Lo the SUM on Lhe tivst of each
month, covering station activities for the
preceding month. Radie Club newa is
also desired by SCMs for inelusion in
these columns, The addresses of all
SCMs will be found on page 6.

ATLANTIC IMVISION

DELAWARE - SOM, John L. Pencod, K3NYG — SEC/PAM:
W3DKX, BM: W3IEFB. Thanks to the SEC, the County E(s, the
MIM) reps and all pasticipating members for making the Jzo.
S5ET such a success, WiEEH still is learning how to run his new
kiyer, WAIDHIM is working at WX as a B, WAIHGY won
the Defaware QSO Party in Kent and N.C. Counlies, WIYAH
hopes to have u Novice class going in Sussex {uunty soon,
W3IMK s tracking Oscar § with the gang at W3ZH. Don gives
progress reporis on the DEPN each Sat. WA3SCDV Jectured the
Del. ARC on TV] and antennas. WIHKS participated in the Jan.
CD Farty. WA3GSM will be attending Georgetown College this
semester. Many have reported working W3IFEG while he was in
Arnzona, A welcoms back to Lefzware 10 W3IGAB. WAIHWC is
home recavering from his hospital visit, KCEPN reports QNI 4,
‘iraffic: W3FEB 99, W3IDKE 9, W3ITRO 70, WAIGSM 44,
K3NYG 20, WAIDUM 18, WIHLW 10, W3sL 10, K3UE 5,
WA3COY 3, WARLKGY 3,

EASTERN PENNSYLVANIA - XM, George 8, Van Dyke,
Jr.. W3HK Bhdl WIICC, RMs: WIEML, E3MVO, WiIMPX,
PAMs: KAPRO, WASGLI, VHY PAM: W3EG). OO reports were
reverved from KARDT, K3IHNP, WAIEFC, WAIKEX; OBS reports
from WaJdAKL, W3UBH, WAIIKO, WAIIKB, WAFFCO,
KIWEL, WA3IFML; OVS reports from WAIIWL, W3IZRR.
WAILAZ, WAINVO, WAIEEC, WAIBJQ, WAIFMI. KIVAX,
WIPST, WiACL, K3WEU. 8PLers: WICIH, W3IVR, WIEML,
WIMPX, WAIRML, WASHRT, WAIMKQ. PSHHE: W3FEMIL,
WAMKB, WAIYC, WAIKFMI, WINNL, W3MPX.

Net Freg  Opergtes ONT QEC RMIPAM
HPA Inlg s P LY Jos 33 WaMP X
PTIN Inl ek Dy M ju7 WaMPX
PEN 3960 5:30P M.-E. 547 Ul E 3PSO
EFPAEFS T MUT 0P Dy 448 255 WA3GLL
YHFIB) Sged T:00P M- WIFGQ
YHE(2) 145,35 8008 M-F WIEGO

New officers: Reading ARC — WIWIC, pres.: KICBE, vice-pres.;
WALQD, secy,; KAIMGO, treas. Warminster ARC WNIEGX,
pres.: WAIHMW, vics-pres.: WA IMIEP, seov.: Barry (nu call vet)
treas, R.F. Hill ARIC KIALV, pres.: WAS3FQB. vige-pres,;
WASKEY, aecy.; K3HTZ, treas. Drexel Flectronic Society
WB2YYQ, pres.; WB2APX, vice-pres, AR TICS - WNINMH,
pres.; WAMYC, vice-pres.; WNINRO, secy.; WAIBUE, tress.
Frankford Radio Clubh — WIWPG. pres.; WIWJD, vice pres.;
K3JL1, secy.; WAZBLV, treas. WNILEL is trying to reorganize
the 7171 Novice Net daily af 2100Z. W3ICUL and W3IVR are
back in sunny Florida, W3IEML is still groggy from the SKET.
W3IMPX has a BC-221 going, fIMYO @it Diest D tor a lnng
time, WAIATO po? high score drd distriet YLAF Contest,
B30I reports Drexel has new antennas and is bhack in rull
operation. WAIGEL was uperated by students of Upper Bucks
Tech, High School durieg oper house, WICL ceports hearing
OSCAR & on 2 meters, WAFTT & enjoying himself on Intruder
Yateh, W3PST now has his 6 and 2 gear working, WASLIG js a
new station at Lehigh U, W3Y YO got his big A ticket. The (970
SET is over and from all indications it was a big success, Dinn't
furget the EPA Spring Linner Meeting at the Frankford Arsenal
Sat., Apr. 11, 1970, o P.M. Advanced reservations ure o '‘must.”
Contact KAWEL or W3HK ASAP, Traffic: (Jan.,) WICUL 3284,
W3V fo0s, W3IEML 1003, WaMPX 593, KAMYO 407,
WAILYR 296, WAIMKQ 243, WASLAR 237, WAXEMI 208,
WASEXW 202, WAJSHBT 174, W3INNL 153, WIHK tlo,
WAIGLL (98, WAILVY 103, WAIATQ 99 WAIIZB 91,
WASIHY 71, WAVAP 70, WAINVO 59 K3PS0 57, RIWAT 348,
K30 48, WASIKO 45, WASIYC 40, WAIIWL 40, WAZIWE
36, W3IBUR 34, WARIKB 32, WA3AEL 3], WASLMO 0.
WAICKA 29, KIVBA 20, KAWAT 20, WAIFEC 22, K3KTH 19.
BIYVG E7. WAROM 16, W3IVA 15, W3BNK 13, WabkPC 13,
WAIIKN 13, W30Y 13, W3UBH 12, WAYR (1, WASFPM 9,
WIEDU 8, WAMYX 7, WASEXE 4, WIMGK 4, KIOEN 4,
WAIAZ 3, WAPVY 3 WAIBIQ 2, W3CL 2, WASL'CP |, W3EL
o R3LT , WAKEK 1, WASLIG |, W3PsST |, K3VAX L. tDec)
WAIEXW 186, WIHNK a5, WALIKO A, W3ID |, WA3IUV I,
WIAYPE, WiADE 2,

tationtiActivitie
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MARYLAND-DISTRICT OF COLUMBIA - SCM, lohn
Munholland, K3LFD — SEC: W3LDD,

Vet Freq, GMT-Days  Ses. QTC QNI Mgr.,
Avg,

MDD 3643 00U DY 37 430 118 K3 YZ/RM

MDDS 3643 0130 Dy 9 51 49 W3CBG/RM

MODCTN 390 2300 BTTS 16 65 163 WASGEN/PAM

MEPN 3920 2360 MWF 27 91 261 K3ILAG
{800 58
MIMTN 1452 0200 T-8 23 19 9.0 WIFW

PSHR chiimants: W3TN, WA3IYS. Appointments: W3IEZT as
ARS8, WA3IGVP as OBS, W3EAX as ORS. Endorsements:
W3ACRE us ORS, W3PRC as ORE, W3IGKP as OVS, WICD(Q as
QBS. MDCTN and MEPN pooled operators ax MEPTN in the
1970 SET and passed 266 mesdages with 39 nperates QN1 QRM
on the phone bands and loaded traffic boards at regtonal and
area levels on the cw bands created an “SET hangover® for the
better pari of the fullowing week. ¥rom this curner, it lnoks like
it’s time for a new way to work the emergency communications
problem. W3FA says the “"Dempster Dumpster” stations worked
F# on MDD during SET dut we aeed muce of them to pick up
annd hold teaffic for the likes of WILDD. KIGZK, WILQY and
KEJLFD. Hi! W3GKP continues his Moonbounce aperations on
2304 MHz, WAIGYN and his MDCTN gaang are proud of a
fundling score of 100% for traffic listed on the net in Jan.
KIFQE has a4 siew QUH in Kensington, W3ZS5R is QRL
rebuilding his station. W3EZT's Tribander went up in smoke.
W3CSZMN0 gave the ew boys a clear hill of health during his Jan.
check-ups. Navy’s W3ADO planned to fire up transmitters on afl
bands for the X Test, Trafficman WAJILWT is expanding
aperations to CIY Parties and DX, WA3GVP got his Extra Class
ticket, W3IFY has a Novice code-and-theory class going for 1%
BARC candidates. W3TN and WAMYS scored again for BPL.
Recent  Silent Keys are W3APY, WIUWX and KIRFR.
Cudemaster KIWRH is conducting mew vlasses oa 2 meters at
%130 P.M., Wed. und Thurs, The B&O Banquet is set for May 2,
1970, af the American Legion Hall in Arbutus. Traffic: WA3IYS
07, W3ITN 339, WA3UIR 253, W3EZT 150, RAGZK 247,
W3ICHG 182, K3LFLD 177, W3LOQY 162, WAMAQ 146,
WASHEN 143, KAOM 133, WA3LWT o6, KATBD 89, W3CWC
T4, W3IADO 67, WAREQP &2, KIORW 58, WIECE 51,
WAIGXN 45, WIEOV 42, KIIYZ 39, WASERL 35, WASHTOQ
35, WAIMHW 29, KALFN 24, WiKFa 23, W3ZNW 23, K3FQF
LWABFCK 14, WASEKD 112, K3QDC 12, WAIGVP §, W3EAX
2, W3ILSR T

SOUTHERN NEW JERSEY -~ SCM, Charles E. ‘Fravers,
W2YP7Z - SEC: W2LVW., RMs: WA2KIP, WA2IBLVY. PAMs:
WARUVEB, W2ZL  The 1970 SET was an  exeellent
avcumplishmenrt, WBZFJIE was sure in there, assisted by K2PQD,
who is now the newdy-appointed EC for Gloucester County, It is
wery plensant news to report that WAZKAP is now at home
fullowing a session in the hospital. K3CPY, who is the OFS and
Radin tirector for the Delaware Valley Badio Assn., ix back and
well after recent surgery. Activities on Wireless Hill are resuming
with the repular Snn. morning spot on the NJEPTN at & AM.
fFhe DVRA aunounces officers for 1970 are K2SNE, pres.;
WHIM, vice-pres,s K2AAR, treas.: W2VU, secy. W2HX,
director of vomm. The 5] RA reports the following officers and
directors  for 1970, WEIMTU, pres.; W3ICXO0, vice-pres.:
WAIEMB. freas.: W2BAY, corr. sewy.; W2FGY. ree. secy.:
W2ISDEB, K2IPWV, W2EFYS, KiMIZIP, WB2BNE, WA2ZKRX,
WIKY, directors. Recent appoint renewals: W2BAY as ORS and
QVS, W2DNF aud XYL made a recent trip fo Puerto Rico with
WIPSE and has XY 1o Bill came from Connecticut and has been a
weat help in radio in the M.J, fraternity. He completed an
5 H-2040 linear recently and is working on a Delta Loop antenna
shown in a very recent issue of QST. Traffic: (Jan.) WB2IDRG
217, WB2VED (56, W2PU 107, W2YPZ 67, WBIFIE a2,
K2RXB 40, W2DNF 34, W20RS 4, W20 3, W22Z[ 3, W2ZQ 2.
{0ec ) WAZKIP 8,

WESTERN NFW YORK - SCM, Richard M. Pitzeruse,
®AKTK -~ Asst, SCM: Rudy V. Ehrhardt, W2PVI. SEC:
W2RLUFE, PAMs: WHIKH), WARCAL HMs: WIMTA, W2FR,
W2RUF, KXKIR. Sorry to have to report the passing of W28B
amd  Alna Ringler, XYE of W25AW. Appointment renewals;
WIKUF as SEL, K285XK as ORS, WB2ZNZA as OPS. Of the gobs
of messages [ received during the SET, the cake goes to WAZBH]
far the most unique. His message told of a large crystalline
monster terrorizing Essex County, WB2YEE has had rig and
antenna troubles, WIMTA has a new Advanced Class Heense.
KAWL, wath twn feet of water in his shack basement, wonders
i maritime mobile s appropriate. WA2GSX has an FB
homebrew gallon. RAWNY meets daily at 9:30 A.M. on 3895




KHz, K2KQC hus 2 pew Swan 5000, Eatra Class exams are fow
given every brical v &M 0 Hulfile, wBXEHS transmits Gfficial
Bulicting vn 145,35 Wed. ut 018 GMT. W2s NSRS, FOG, HRR.
HYM, MLA, OF, PNW, RUT, BX [INN, JHX, KK a2l
WAZPZN received NYSCN revoenition tor fve vonsevutive yzars
uf avtivity., w2055 reveived the award for mast consistent
vheok in, W2HOY¥ still needs help with the ARFSUC progran.
NYS cleared G50 messages with 930 check-ins i Jan, WEB2ZDP
gt his 2nd-ciass radiotelephone license and reports netivity ou
the vbf bands rather limited in his ares. New officers for the
Waltun Hadin Assn, are W2TEL, pres,e WB2RWO, vice-pres.:
WIOSL, aeve,; WIFMU, treas.; WE2VNDL act, mgr.: W2EMU,
trustee. he Rome Hadio Club reporss W2MEM b chairman;
Al Magiln, pres.s WX R, vics pres WA2EL D seey c WARERLX,
trans,: B2IXN and K2A kX, board members at Lurge. W HINZA is
the Wed. pight BUS nof NYSEEN. W2 AR recefved an W1 curd
from Latvia while on ¥ MHz, B2PVYN remaing very gebve on
2-meter fm and no RUTY un the hf bunds. The KAGS Hamiest
will he hetd Apr. 11, Tickets and lnfo from WBYVHE. ¥he
RAKA WNY Hamfest dabe is Mav (e Info from Box 1 iRK,
Hochesrer 14604, BPLems are W20%L, W2ER and WACAL;
ARPSC Honar Hollers W2FR, Wi2Mla, W2PRY, Wi0¢.
WrRUE, R2KIR, Kiklk, WA2CAL and WAIDHS, Trafne:
{dan WAZCAL 490, W2ER 522, W2k 365, WIMTA 35,
WIRUE 267, WIOQU 208, WACLU 253, h2RYH 184, W2HYM
Ty, W2EEBR 117, KIRIR fd, WAZNDHS (03, R2IKTK T¢l,
SWRIHLL 61, R2DNN 53, W2ROFE 46, WBZLZDK 41, W2MSM 3w,
WAZILE 24, h20Y 23, W2PRY 23, K2ZUER 21, WHBINZA IR,
K2SPO 17, WAZPZD 16, W2CTEE 15, WRLIVND 18, W2PZL 13,
WATGLA |1, KaMD 8, SWIARH 10, WIPNW %, w2DBU 6,
WH2YEM 6, WBXEHS 4. W2RUL 4, W2PV1 4, WAUKY @,
WRZYFE £, (Der) KZEYH A3 Totul truffic SKKRS: kot vear
444,

WESTERN PENNSYLVANIA - acfing SCM. teorge K.
stoseburnez, WASAKIT — SEC: WIKE, PAMs: WIWER,
RIZNP. RMs: WAJIAKH, WIKUN, WaL04N, Wi3NEM. Lratfic
nets: KSSN, 2430 GMT; WEA 090 GM T 3534 WHz Wel adg
GMT 3454 kHz. Penn State ARC annovnces that it now has o
phone pateh and a GSR- (01 Linear. Newly-elected olficers of the
tndiana County ARC are WNIKGZ, pres.: wN3IMY Y. vive pres.:
K3207, secy. treas,: WILYE WICHC, KIVDE, WNIMZD, dir,
K3OTY is on du-meter RUTY using an HT1-32 and homebrew
TL, We welenme WNAINXH, of Beaver balls, fo the amateur
raiiks. A testimonial dinner in honor of W30, v:ho has been o
member of AKKL Fur fifty yveurs, was hetd by the Two Rivers
ARC on Fek, 21, Coograts to RIPYEEWATKPE, wha was
ssried Dec, 31, lhe Skyview wruadio Saciety held its tenth
anniversary banguet at the Plazy Lounge Feho 6. The Foothslls
RO announces the xppointment of WAIIPL as charman of (s
Third Annugl Hamtest slated for June 14 at Wendel, ba. ihe
Western JFennsvivania Mohieers' 1970 officers are WIDGK,
pres.; W3OFE vice pres.; WAMHD, secy.s W3IMIE,  treas
EASDL, act. mpr,: K3UHD, KIMTX, K3GHE, dit. he Mohiteers
Net merets each Wed. ab 9 P.M. local time un 290 MHz The
Westmorelamd-Allegheny County ARBUC mweers at 8 P.M. local
time ezch Wed., also vn 9.0 MHz Check-ing pre weleomed by
hoth oets, E3AKR reparts recording of data From Australs
Osear ¥ oon 21 oriits during Jan, 1he Nittany ARDEC is pushing
completion of the WASKUW 2.meter repeater. Appointments
WASEXX as ORS, Indorsementt KIAKR as (1VS,

Nor Sevs. INT Tfe.
WEA 3 356 |
wrp FE B3 23
KSSN 23 140 43

Traffic ¢Jan) WASIPU 367, WILOS 228, WATAKH &y,
WIKUN 166, K3ZNP 117, WISN 85, KISMB a5, WAIJBN §1,
KIHCT 45, WASEXX 27, W3IDO 10, K3SIN 9, WILIHN 9,
(Dec.) W3SN 5, WAIBLE 4

CENTRAL DIVISION

JILLINOIS - 5UM, bdmond A Metzger, WaPRN - SEC;
WORYLU PAMs: WAYCCP and WASPDT (vhi}p, RM: WA9ZUE,
Cook County FC: WOHPG,

Net Frea. Timey vy e,
LN Jedn ke, 14002 Sun [
ILN 576l k. AN 7, raily s
NCPN 3415 ke (LT Mon-5at 118
NUPN 3918 ke, 1#ug 2 Mon.-Sat.) :

Hi FON 3998 ke 2457 Yon.-tm.) W
1l PON 3918 ke, 14302 Mon.-tr.) :

Wl PON 145.5 Mc NI L M.W.B, i
i BPON G 2% Mo 12002 Mon. 1
Crreat Lukes 3937 ke Ny aily 103

tmgey
WoLUQ 15 recuperating from a hospital siege in Springtield.

WuebkY rcports that 4-meter 1)X is the best in his 40 vears of

operating, New officers ot the Northwest Amateur Radio Liub

118

are WYRSZ, HAWENA, WA9ZAY and WaPb)) The lupage
Tounty Fuirgrounds was the site of the Ird suceessful Wheaton
ladin Arnatenrs Midwinter Humiest. WNORY X is o« new Novice
heard 0 the {‘hester miea. 35000 8 a new (aticial Reliy
Staten. The geeent 38T had guite o turnout ine their KB
repurts,  which  have  heee fopwacded 3o Headguarters.
Southesstern ey Ham o =octetvs  aew  olbicers imeinde
RacNX, Keevl, RUKNK and heCVE, WoGE I spoke at a
recent meeting of The York #adio Club, WAYZLN, WNeAGO
aud Waktl) are the incoming officers of the Chieagu Amateur
Hadio Tub. tier stmpathy bi the Friends and tamily of
WANMVOW, who passed awiy on Tano J0. WASZ LN passed the
Ldvanced lass expnn RIFE s eesoveniag from g recent
diness, Ihe traffic count for the Minth Remion Net fur Jan, was
K172, aceording to Manaper VWaHRY, HoCPR s now the prosul
vwner ot Global Research o Lumbazd. b1 FH aad VL have a
Aew jr. operator, Kathy Ann. Mew Net Midwest is on boeter syh
with a Frequeney of 40160 Wad. evenime, WINLE, WASY £W,
FOUY WARIRL, K9biKY g ¥ AL XK are the otficers tor
the coming year af Hymfesters Radin vlub iChicagod The
Starved Rock Radio i Iub has resumed publication of its club
paper. STA NC KL and WHNWE are now Advanced Closs
ficensees, WNOIY{H % awaiting his fieperal ticket, H9PtA
Jemonstrated a DP-S). compnter at the Feb. 6 get-together of
the Wheaten Uombiumey Hadio Amatene Club, WoHPG recewved
a traphy for his fong aund meritorious service in the interest of
aipgteur radio and the League fram the members of the Hig
fhunders Amatewr Radio Ciub at Beividere, WHOALW S pnew
OTH is Midlothtan, UL The <rerling Rock Fulis siaged ifs
hamfest Mar, & ot the Sterling Coliseum. K44 V3 is the anfv KPL
aveaid  revipient  this moath. Trodfic: tlang kWA VO o,
WaNXiD 345, WlgeWNH/9 Wi WaFVT 214 WHHOT jay,
BIAGFIIF 12, WalXy (23, WIOYH [07. WAYSEH 49, WABAPL
B, WAONZE K, WASK IR 3K, WeRHI 33,WAVHRY Ao,
WePRN 24, WAwTCIC WASGRE 2 Wakbk 22, wWarntl 1a,
FHHSK 13, WACOFL 12, WReAJH & Wl Ml 3, WAQBT 3,
WoIlhy 7. Wa0u 1. thee ) WAYBRO 23,

INTHANA « S0M, Wilham C. Infinson, WaBUQ — Asst, SUM:
fdrs. Roherta Kroulik, K91V, Skt Yok,

M Fren. time dandfe Mar

N MIn 13302 0y 200 M- E 214 KOIVG
NN dan OO by 2030 Al SHY [LYRY

T30 2 Ba-sun

QN Jose  Otood by AN WAQK|H]
[ERL iy (X35 B ITWARY XA
PN VH E AT 0roGd M-Th. 113 WReAMB
tHnosier VL 110 A49bPMT

41 this time | want tn acknowledge more than 70 radiograms |
received during the H& 0 trom all coll areas, Worc, Clifford O,
Metaver, Twoo East Oak St Evanswiile, ind. 47704, 15 Sk for
Indizna. Al HC reports shonbd he mmie to him. llen County
Awmgtenr  Radio Technical Huuety  YHE  Hepeater Station
WARYIV is able to cover mmne connties in the NE section of
(ndiana. All nine eounties reported during the SET nperation,
thanks ta Kol5B, WORGY. of Tippecanne County, wet up with
the Red Crims, K9IVG 18 ofT the air temporanly hegause of
conditinns beynnd her control, WalYis and KOFEZY aee the tnp
teaffic. hmdlerﬁ for Ind. WAYL VO showed the flm, the Hams
Wide torld, at the hrwanis Llub. Mt. Vernow, ind. ladiana
1iniversity 15 ecefebrating its Hesquicentennial. Any contaet with
its station, Katil, vl receive y Q51 QIN Honar Ball; WoRNDP
. KVHY 24, KuHYV 23 WoRXF 0, WAUKAG 16,
WARWMIT 1o, WARFRX in, WIDRNfY 15 WAvLIMTD (S,
WAGNZM &, WakPY 15, .Unaterr widto crists hecanse «of the
serwee ot reruders BPL o certiicates went to WoIYQ, khabkdX,
WASOO, WolBO, WVl amd WAYY XA Traffier (Jan.)
WOTYDY 1548, RYFZN 1421, WAIG00D A, WITHY o0&,
WakQU 309, WIHRY 3ue, WALWVIEM 424, WU 344, RYHYV
U2, WAOY XA 244, WllEM 195 WASNYL 1768, WarWH 154,
WovaY (17, WHEOAMEB 107, WAQTIS Ini, WoRLOQ (oD,
WANWMT 100, WAL g7 KOVHY G4 WAV 8T KIHZY
%2, WOLBY o, R9yRY a6, KUY BM Sh. W% AuOHX d6, kil R
WYY R 24, WODTZT 23, RAUWD 20, WoHWR TR, Wagtal
TR, WarRJl 16, WABDRQ 55, WAYWSX 14, WAUVBG 13,
WASHIPSY 12, WANBHG 12, BUFLUT 12, RaGER 12, KYJQY
14, KULAZN 12, WoRBDHT (0, WICMT 9, WASKOM 9, WosSNQ 9,
WASAKE 7 WaPMT T, WOl &, W AIUHY 40 WANHVL 1,
(Pec.y WAGKOH 12, WIDKENM/Y 5 (Novs WOOQLW 59,
NIDHENG [, PyHK worHRY 48, WeRLIOQ [T,

WISCONSIN — 50UM, S.M. Pokorny, WAONRE = S8 0 WoNGT.
Fapist WAYE L. WARILK, WAUAY, WAUOKY, WABONIL,
RMy: KoR5A, WAYTXN. Dec. net repart for BEN: QNE Sda,
QFC 196,

Net Hreg, G- Days ONF pIC $Mer.
BWN JURE 1245 M.-Sat. ] 190 WASOAY
BEN A9Hs (300 Dy 142 WARDKP



Here's the axciting new
Heath SB-220 2 KW Linear
R Arplifier. Running

B maximum legal power an
4 amateur bands between 80
A and 10 meters, this compact
powerhouse lesaiures two
rugged EIMAG 3-500Z 2810 bias triodes in proven
grounded grid eircuitry. Note the modern desktop
styling and the heavy duly componeants. And note the
uge of the reliable 3-500Zs, Heaih chose EIMAG
because thase dependable tubes are ideal for heavy-
duty cperation, around the clock, around the warld,
And the two tubes have a total plate dissipation
rating of 1000 wails.

Heath's choice is vour cholce, Go EIMAG,
Look for the equipment featuring EIMAG power tubes.

The 3-5007 15 cne of EIMAC’s family of zero bias
power triodes: fraom 400 watts {o 50 kW, Contact your
distributor or a Varian/Eimac Field Office for
further infarmation, Dffices are located in

16 major oities, Ask information for -
Yarian Electron Tube and Davice Group.
Or write Amateur Sarvices Department, divislon
Eimac Division of Varian, San Carlos, varian
Galif, 24070,

EIMAC 3-500Zs
are Heath's Choice.

T —

W,




Its rough keeplng up with
planar trlode requlrements

] . ] Monith after month standards get stiffer. But eve
‘ . . - next year and béyond, our miniaturized planar triode

will still meet them. They pravide greater powe|
higher fraquency and more reliability than “standard
designs. Ceramic/metal construstion stands i

-

5

]

I
to high voltage, high frequency, high current operatia

r
Large cantact areas mean Improved electrig
and mechanical connectmns Freguency stable anodp
are standard; And extended interface arc-resisiar
fcathodes let you handle more powe

;

Bolderable terminals? We feature them, Pul
operatlon‘7 Certainly. Switches? By all mear
Butjyou're nct limited by what we have ¢

hand, EIMAC’s Application Engineering Deparimgr
- is ready o help you design planars into you
gquipment, or 1o propose new plana

designs fo 3Iove -{it your requirements. Sa yai

can spend less engineering time and dollafs

! Afew examples that show how o

computer alded design helps you get fast response
The 7815AL carries an extended warranfy
backediby demanding life lests, It's des:gr:%
I

1o meet the stringent reliability requi
ments of airborne transponder and
{D|stance Measuring Equipment) servide
"1 The new Y-503 planar for uhf pulk
serwce was custom designed to meet &
+ mpplication program of high urgend
© The 8847 was created jor DME an
CAS|(Collision Avoidance System) broab
band amplifiers covering 125 MHz nes
1.1 GHz. It delivers up to 4 kW peak pows:
. with a gain of better than 8 decibes

Our new Y-518 planar providg
35 kW pulse output at 1 GHz
More information? Write for our plana
+ triode brochure or contact: Prodd
Manager, EIMAC Division of Variar
301 Industriak Way, San Garlgs
Caiif. 24070, or 1678 Fioneer Rd.
Sait Lake City, Utah 84104

Or ask Informatio

Operator for Varia

Electron Tube an:

£ Device Grouf
division
varian

So we moved ahead of them.




PON 3952 1801 M.-F. WoVCM
WSBN Juss 2300 Dy 1477 132 WAOQNI
WIN 3662 0115 Dy 397 154 WASTXN
WSSN Y780 00302 TTSat 102 15 K9KSA
WRN 3620 0130 Suw RTTY KaGSC
SW6RN 50.4 0300 Sat. 148 2 WASEZT

SW2RN 145.35 0230Z Dy 204 22 WAIIZK
WRACES 3993 1400 Sun. 56 ANCS---WINRP

Net certificates went to WOLPU, WA9IWST (WIN); WBOABF
(BEN); WASOAY, WB9ABF (WSBN). New ORSs: K30AE/9,
K9DKU. WOOMT made Advanced Class, New officers of the
Four Lakes ARC are W9BG, pres.: WA9YRH, vice-pres.;
WASKGO, secy.: WA9SZH, treas.: WOEZ, KOKSA, WNOZIE, dir.
The Czaja family team, WAQOIF, WA9TZD, WA9WNI and
WB9BBH, are brothers and sisters, age 14 to 19, WOODD will
operate at Marquette U. open house in March. WAINBU is back
on with SB-301 and 401. After 18 years as Wis. Deputy RO for
RACES, WONRP resigned effective Feh. 7. Milwaukee stations
are needed on both cw and phone nets. BPL for Jan.: W9CXY.
Send your activity reports and certificates for endorsement to
your SCM. Traffic: (Jan.) WOCXY 634, K9CPM 451, WA9RAK
371, WA9QKP 172, WABVKI/9 155, WOESS 128, WODND 100,
WIYT 99, WAIQNI 87, WA9TXN 72, K9FHI 66, WONRP 63,
WASWGT 49, WOOMT 47, WIKRO 40, K9TBY 38, WOIHW 34,
K9JPS 31, K9KSA 30, WORTP 30, K9UTQ 30, WBSABF 24,
WAOQZTY 23, WOBCH 21, WA9SAB 18, WA9PKM 17, WoODD
14, K30AE/9 13, WI9AVX 12, WODXV 12, WA9NBU 11,
WBIBRF 6, WASGYF 2, K9LGU 1. (Dec.) WBOABF 22,
WA9QVT 21, WA9EDZ 9.

DAKOTA DIVISION

MINNESOTA - SCM, Larry J. Shima, WPAN - SEC:
WAGMZW. RMs: WAQIAW, WAQGRRA. PAMs: WAQMMYV,
WA@OE] , WA9HRM, K@GYO, VHF PAM: WAQDWM.

Section Net Freq.(MHz) Time Days

MSPN (noon}) 3,945 18052 Mon.-Sat.
MSPN (noon} 3.945 15002 Sun. & Hol.
MSPN (eve) 3.940 23452 Daily
MSN 3.685 00302 Daily
MIN 3,685 01002 Tue-Sun
MSTN 50.400 04302 Daily
MINN RTTY 3.620 02007 Sun,
MINN AREC 3.912 2300Z Sun.
PICONET 3.925 19002 Sun.
MPON 3.9t0 18302 Sun.
MINN 40 CW 7.060 23002 M-W-¥

All section nets listed above will remain at the same local time
when we shift to CDT. The GMT time will then be one hour
earlier than the above. The following appointments were acted
on in Jan.: WABVAS-OPS' WAQOEJ-PAM MSPN noon session,
W@WAS-OO Class 3 and 4, KQIUC-EC Brown County, KgZRD
-OPS, WAQGYQ-OO Class 3 and 4, The following Minnesota
amateurs have been selected by the Minneapolis Radio Club to
serve as the selection committee for the reciplent of the
Minnesota Amateur of The Year Award: WQAIH, W@BE,
W@BUO (chairman), WRGYH, WEMBD, WAPQWD and WAP-
UAH. Nominations can be sent in writing to any one of the
committee. They must be received no later than May 10, 1970.
The nomination is open to any licensed Minnesota amateur who
has significantly contributed to amateur radio. The SCM recently
awarded Certificates of Merit for “*Outstanding Contributions to
Amateur Radio” to W@BUC, WAQIAW, KEMVF, WAPMZW,
WAQPRRA, WAQOE)Y and WAQVAS. The recent SET was a
resounding success with over 200 Minnesotans taking part.
Tratfic: (Jan.) WAGMMYV 332, WAQIAW 279, K@ZRD 241,
W@ZHN 213, WAQYYV 205, WAQWEZ 170, WEPAN 167,
WAGTQT 167, WAQOE] 151, X¢MVF 150, WPAAU 110,
WAGRRA 108, WAQEPX 103, WAPTGM 93, WAYRKF 71,
WAQVIS 69, WAQVTZ 66, WAPRKV 62, WAQURW 62,
WAQUAH 61, WOBUC 56, K@SRK 54, WAPVDG 53, WoYC 50,
WOFHH 45, WAPGRX 42, WAPQIT 41, WAQCIU 36, WAGHRM
Jo, WAQEBZ/¢ 33, K@FLT 31, WQATO 30, WERQI 28,
WAQWDX 24, WAQDOT 23, WREQO 22, WAQJPR 22, WAGRKE
19, WNGYAH 18, WAPYMU 17, WOBE 16, WOQXA 16, WOAZR
14, WAQZND 14, WAQLAC 13, WBIYP 11, WAQTFC 11, K¢ZBI
t1, WeOPX 10, K@JTA 9, WEKLG 9, KPORK 9, WAGUTQ v,
WPFDK 8, WPKNR 8, WAGNQH 7, WN@YWA/¢ 7, KGUL »,
WAQTLN 6, KQZWG 6, WQRIQ 5, WOSZJ §, KJIKU 3,
WAGMNE 3, WISJ 2, WOQXF 1, WAGRAG 1. (Dec.) WAGTGM
116, WAQTOQT 88, K@UJL 5.

NORTH DAKOTA - 5CM, Harold L. Sheets, W§DM — SEC:
WAQAYL OBS: K@SPH. PAM: WAGCAQ. RM: WAGRSR. 00:
W@BF. The Red River Radio Amateur Club, Inc., elected
WORRW, pres.; W@KZZ, vice-pres./station trustee, WOCAQ,
secy., WOSPA, treas. The YL Weather Net was activated during
the Feb. surprise blizzard. WYDNIJ is enjoying that new Drake
TR-4. WABARB/0 has been transfered to Grisham AFB in Ind.

and K@JVE has been sent to Ariz. WAGRWL survived the Eagle
Board of Review. WEGFE and WPDM had a bout with the flu.
WA@SDQ's XYL received her Master’s Degree at the mid-term
graduation at UND. WA@GNZO has a new 8B-301 and K@GGL a
new HW-100. WA@SIB has been busy stirring up interest on the
Bottineau State School campus for traffic. The ND CW Net is
getting some new recruits. Tune down on 3640 and give them a
hand. WAQHUD continues to lead the traffic count on TEN and
other nets; WPNMYV is right behind him. W@SDQ covered The
International 500 Snow Mobile Race from Winnipeg to St. Paul.
WAPGRX and WQGB, with about 20 other hams, stood by and
relayed to the news media and radio-TV stations. The Bismarck
Radio Club Station, WEZRT. had to be dismantled at the YMCA
as the building was sold and the Y moved to temporary quarters.
Radio classes conducted by WAQRSR, WAQOVT and WAPMSJ
are stifl held there. WBF, WAGMS] and KPHDA manned the
CD  RACES station during the SET. WA@RSR has a
twelve-glement 2-meter beam up. He has WQBF, WA@MSIJ,
WAQOVT and W@DXC for company on that band. KgSPH is the
first to send in a report qualifying for the PSHR. PSHR: K@SPH
29,

Net Freq. CST/Days Sess. Ck-in Tfe
Goose R. 1990 0900 S 4 49 weCDO
NDN CW 3640 2100 M-F 26 113 48 WHRSR
YL WX 3995 0730 M-Sun, 31 740 40 WAGMND
YL WX 3995 0730 M-Su 31 740 40 WAGMND
WONMV
RACES 3996 1730 M-F 44 1187 186 K@SPH
1830
PON 3996 17308 i3 357 108 WAGHUD
0900 Sun.
1730

Traffic  (Jan.) WAQHUD 300, W@NMV 115, W@BF 03,
WAGSIB 74, K@SPH 60, WAGGRX 33, WAGRWM 31, WoDM
30, WAQIKS 30, W¢ WAPTBR 21, WAGMND 13, WOWWL 13,
WAGIPT 12, WAQUKD 10, WOCDO 5. (Dec.) WgWWL 7.

SOUTH DAKOTA - SCM, Ed Gray, WAQCPX - SEC:
WAQGFUZ. PAM: WAQCWW. RM: W@IPF. Net Managers:
WOZWL/G WAQLLG, WAGPNB, WAGMWN. WAQTHG is now
Advanced Class. KGTXW recently became Advanced Class along
with WONAE. K@ZTV has received his Extra Class license.
W@NAE has moved to Calif. WAGLYO is nearing completion of
his college work at Spearfish. W@ZWL has received a certificate
for 30 years continuous membership in YL.RL. WAQCPY has a
pair of %-wave phased verticals on 40 meters. WAGSHA has been
named a competitive nominee for the U.S. Military Academy at
West Point. Net reports: Morning WX Net, 541 QNI and QTC
219; N3Q Net, ONI 570 and QTC 55; Karly Evening, 815 QNI
and QTC 49; Late Evening, QNI 1459 and QTC 80; AREC Net,
QNI 61 and QTC 5. Traffic: WGZWL/9 371, WAPSKA 186,
WA@PNB 146, WOHOJ 105, WAQFUZ 80, WQIG 51, WPCAS 32,
WAQPDE 28, KGAIE 26, WAQLLG 25, WAQSHA 13, WAGLYO

9,

DELTA DIVISION

ARKANSAS — SCM, Robert D. Schaefer, WASIIS — SEC:
WSPBZ. RM: WSNND. PAM: WASKIT. Congratulations to
WASLIO, who passed the Extra exam, and to WASWTZ,
WASZCR and W50HR, who passed the Advanced. WN5SVSV
passed the General. WASSFA has a Ist-class commercial ticket
and just got married to WASAVO’s daughter. The Simulated
Emergency Test was a success., Thanks to all who participated.
WASTAF is now manager of a Radio Shack store in Oklahoma.
KSIPL has 4 new R4B and T4X; KSYCM has a new 5B-220. A
new radio club is being formed in Forrest City. Net reporis for
Jan.:

Net Time Freq. Tfce. QNI Mins. Mgr.
OZK 0100Z 3790 100 309 WASTLS
RN 0030Z 3995 83 B12 906 WASKIT
APN 12002 3937 11 3483 1385 WSVFW
Teenage 2330Z 3995 10 192 367 WASOMQ
PON 2130Z 3925 114 534 783 WASTIB
DX Info 00452 3860 (Mon) WASKFL
EC Net  0000Z 3995 (Sun) WSPBZ

Traffic: (fan.) WASTLS 126, WASKIT 106, WS5VEW 67, WSYM
50, WASTIB 46, KSFMO 22. (Dec.) WS5YM 28.

LOUISIANA — SCM, J. Allen Swanson, Jr., W5PM — SEC:
Ws0B. RM: KSANS. VHF PAMs: WASDXA, WSUQR. The
Jefferson Radio Club has a new set of officers: WASRIO, pres.;
WASAJE, vice-pres.; WSWZE, secy.; KSHEK, treas. WASNLJ is
the latest to join the Extra ranks. WSEA still is working to get on
RTTY. CENLA ARC also has a new set of officers: WASEVU,
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introducing

the NEW
Heathkit SB-102...

now the world’s best rig

(the SB-101) is even better

122



Heathkit SB-102 ... the new standard of pertormance & value

NEW Solid-State
Linear Master
Oscillator

provides improved
frequency
stabhility, better
linearity and
shorter warm-up

The New Heathkit SB-102 ... proud descendant of the
rigs that put many thowsands of hams on the air —- the
famous *100” and “101”. With a heritage like this, you
expect top performance, reliability aud value ... and
yay get it.

We improved the already excellent frequency stability
and dial Tinearity of the "101” by using an all solid-
state LMOQ | . . the result iz a rig that stabilizes in half the
time arul tracks more accurately than ever before.

The receiver portion of the “102" is even hotter than the
“101" . .. sensitivity is now less than 0,35 uV for 10 dB
S4-N/N ratin. . . an increase that gives you solid copy
longer when the band is on the way out.

The new **1027 ... all the flexibility and performance
that made the “101” the world's most popular trans-
celver plus important new features. When you get ready
to buy a new fransceiver, check out the new 1027 ...
the world's best made even better. From the Hams at
Heath, of course.

$B8-102 SPECIFICATIONS — RECELVER SECTION: Sensitivity: Beiter
then 0.35 microvelt for 10 d8 signoi-plus-noise ta noise ratio for 558 op-
sration. $5B selectivity: 2.1 kHz minimum at ¢ 4B down, 5 kHz moxi-
mum at 80 dB down — 2:1 nomingl shape foctor — 4:60 dB. CW Selec-
tivity:r (With ophonal CW filter $BA.301-2 instalted) 400 Hz minimum
at 6 dB doww, 2.0 kHz mazimom ot 60 dB down, Input impedance:
Low impedance for unbalonced coaxial inpul. Qutput impedansa: Un-
balanced 8 and 800 ohm speaker, and high impedance headphone. Powar
oultput: 7 walls with less than 109 distortion. Spurious response: Image
and IF rejection ketter than 50 dB. internc! spurious signals below equivalent
anteana input of 1 microvolt, TRANMSMITTER SECTION: DC power
fnput: $5B: 180 waits P.EP. continuaus voice, CW: 170 waits — 509% duty
cytle. RF power output: 100 walts on B0 through 15 meters; B0 walts
on 10 maters (50 chm non-reactive losd). Output impedance: 50 ohms
to 75 ohms with less than 2/1 SWR. Oscillator Feedthrough ar miver
products: 55 dB below rated output. Harmonic radiation: 45 ¢ below
eated output, Transmit-receive operation: $3B: Push-lo-talk or YOX.
CW: Provided by aperating Vi2X from  keyed tone, using grid-block
keying. CW side-tona: Internally switched to speaker in CW mode,
Apprex. 1000 Hz tone. Micraph input imped High impedunce,
Carrier suppression: 50 df down from single-lone ovipot. Unwanted
sideband suppression: 55 d8 down from single-icne output at 1000 Hz
reference. Third order distortion: 30 dB down from two-lone output,
Naise lovel: At least 40 dB below single-tane carrier. RF compression

FREE'70

NEW Receiver
Circuitry

for increased
sensitivity ...
now 0.35 uV

for 10 dB S4-N/N

» New all solid-state Linear Master Oscillator fea-
tures 1 kHz diat calibration s Bandspread equal to
10 feet per Megahertz » Less than 100 Hz per hour
drift after 10 minute warm up « Dial resettable to 200
Hz » New receiver circuitry provides sensitivity of
better than 0,35 uV for 10 dB §-+N/N » 180 watts PEP
$58 input — 170 watts CW input ¢ 80 through 10
meter coverage e Switch-selection of USB, LSB or
CW e« Built-in CW sidetone o Built-in 100 kHz crystal
calibrator » Triple Action Level Contrel™ reduces
clipping and distortion ¢ Front panel switch selec-
tion of built-in 2.1 kHz SSB or optional 400 Hz CW
crystal filters s Operate with built-in VOX or PTT
» Fast, easy circuit board-wiring harness construc-
tion e Run fixed or mobile with appropriate low cost
power supplies

SB-102, 23 IDSevrrasrsrivnaenrrrannas PPN $380.00*
S$B-600, Communicatians Speaker, 6 1bs...... $19.95*
HP-23A, AC Power Supply, 19 lbs.. .err. $51.95%
HP-13A, OC Power Supply, 7 Ibs..... .. $69.95*
SBA-301- 2, 400 Hz CW Crystal Fnltef, lib ..$21,95*
SBA-100- 1, Mobile Mounting Kit, 6 Ibs....... $14.95*%
{TALC): 10 &B or greater ot .1 ma final grid corrent. GENERAL: Fro-
quency coverage: 3.5 to 4.0; 7.0 10 7.3; 14.0 te 14.3; 21.0 to 21.5; 28.0
to 28.5; 28.5 to 29.0; 29.0 1o 29.5; 29.5 to 30.0 (megahertz). Frequency
stability: Less than 100 Hz per hour oher 10 minutes warm-up from
normal ambient conditions, Less then 100 Hz for %10% line voltoge
varfations. Medes of oporation: Selectable upper or lower sideband
[suppressed carrier) and W, Visual Dial Accaracy — “resettability*":
Within 200 Mz on uoll bonds. Electrical dial occuracy: Within 400 Hz
affer ealibration or nearest 190 kHz poini. Dial mechanism backiash:
Lass thon 50 Hz. Cailbration: 100 kHz ¢rystol. Audie Frequency re-
sponge: 350 to 2450 Hz =3 dB. Phone pateh impedance: 8 chm re-
ceiver output bo phone pateir; high impedance phore patch input ta frans-
mitter. Front panel controls: Mcin (LMQ! tuning dial; Driver tuning ond
Praselestor; Final tuning; Finol loading; Mic and CW Level Conlrol; Made
switch: Band switch; Function swilch; Freq. Control switch; Meler switch;
RF gain conhrel; S5B-CW fiter switch, Audie Gain centrol. Internal
cantrols: VOX Sensitivity; VOX Delay; Anti-Trip; Carrier Null (contral
and eapocitor); Meter Zere contral; CW Side-Tone Guin control; Relative
fower Meter Adjust controi; P.A. — Bias; Phane Vol (headphone volume);
Neytralizing. Rear Apron Connections: CW Key jock; 8 ohm autput;
Spare A; Spare B; Phone patch input; ALC input; Pawer and eccessory plug;
RF output; Antenna switch; Receiver Antenna. Power requirements: 700
to 800 veols at 250 ma; 200 valts ot 150 ma; —115 volts at 10 ma; 12 volis
at 474 amps. Cabinet dimensions: 1424”7 W x 686" H x 132" D

HEA’fH COMPANY, Dept. 5-4 |

| cony!

1 % Renton Harbor, Michigan 43022 a Schiumberger company 1
CATAI_GG I 1 Enclosed is §. plus shipping, I
Describes thess and | Please send model (s} |
over 307 other Heath. | {71 Please send FREE Heathkil Catalog, [
kits, Save m fo 50% | Name |
by building them your- l Address, |
self. Use coupon snd | city State Zip [
sand for your FREE i Brices & specifications subject to change without notice, AM-232R |
*Mail arder prices; F.0.B. factory.
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pres.; WSHMW. vice-pres.; WASTPQ. seev. treas. lhe Study
lessans put on by Cenla ARC was suceessful with seven new
Novices licensed, WASWEZ is putting up a quad. WASWXD is
the new editor of the LARK. W3SCEZ said it would have been 5
slim month traffic-wise without SET. lacrdentaliv. there was
more actimty by various granps during 36T than has been heid
in this state for many years. The GNOARC recenily welcomed
eleven new members, including twe Y 1a. The Batoa Houge ARC
elected KSWMT, pres.: WASYMW, vice-pres.; lunice Prescatt,
sty WEDPM, treas. WASNUK spent many hours on LAN and
m the La. QSO Party. WASQVN and the gaux up Monros way
are busy putting up their 6-meter {m repeater, WSMBC has again
assumed duties 4y net mee, for LAN. The Westsids ARC and the
Southwaest Lowsiana ARC have submitted very complete and
cnmprehensive reports on their participatina in SET, Again i
vemind #lt that Apr, 19 is the deadiine for submitting vour
choee of cundidates for SCM, Teaffic: WSCEZ2 188, WSMBC
116, WEPM 98, WASWERYZ 76, WASQOVN 30, WASNLT 12, WSFA
i4.

WISSISSIPPT - 8CM, Clifton . Comfort, WASKEY -
KARIN/S is ¢hanping his O appointment to WSRUHR. KAMDX
has a new Henry TK un the air. WASMLW has moved to Lauref.
We weleome WSFXX/S and his XYL, WBLEG/S, ro Miss. They
worked hard during “Camille.” WASWIP and others, have been
tracking AUSTRALINUSR 3, WASUBQ. MSBN mgr., doesn’t have
1oy many volunteers for 3-month tours 48 NUS oae aight a week,
The value of this trained NOS program  paved off dunng
“Camelle.” Donr't be bashtul, take a ceupie of tnurs of dnry!
W3CID/{5 has gquahified for Public Service Honor Rnll for three
maonths with Nov. ‘eY9 17 points, Ddec. *s9 2% points and ban. *70
27 points, Anyone else? Fef me know. Thiz vear started nff like
fust with tornmadoes in Jan. We sincerely hnpe the weather
doesn’t try to nutdo itself, Check into our nets -- any or all of
them.

MEBN 39 ke, o115 BOM. OST Draity
ICSEN 3998 ke, 6330 P.M, CST Tty
CGCHN 3935 ke, T:00 P.M.OST Daly

Fraffie: WACID/S 191, WASKEY 3.

TENNESSEE - SCM Harry A, Philtips, K4ROT — SE:
WaWlH, PAMs: W4PFP., K4MQI, WA4EWW, WBAHIH, RM:
K4 AMO, ’

Net treq  Yime Ses QNPT Mar.
F8SH IR DO FuSy 27 1181 ts2 EAMO!
FEN JORD 1248 M-Sa A3 1443 % W4PFR
{400 S
FTPN SYRO (140 MY 22 plA 5 WALEWW
TPON J9BD DHOI0 Moa, RARTA
iTN I 2200 Dy 25 1ds 28 WH4IHIH
TN Inds nloe Dy W14y 113 KIAMC
ETVHF 1452 DOGO T-T bl T WRAIOR
FoMEN 50.1  Ih&Su @ 5K 4 K41 QO
ETVHY fod Gnoo MWFE Fi 1RO 2 WB&lOB
ETTMN IRBOI0WEE ® 100 & WALYON

WAAJITL, of Ureenvitle, is ncs nn 75-metier Interstate Net. K410P
teports that & letter was sent to Senator HBaker strongly
disapproving  his efforts to push through passage of 4 bill
mereasing the cost of umateur radio license plates to ten dollars.
Hip signals are now heard or 6 from the top of KR4LQO s hill in
Knoxville. I would like tn have information aboul ary 10-meter
vepeaters i or nexr Tenn. The SFT went very well in Tenn. Om
the same week end there were several mnhile and fixed station
amateurs that participated tn dragging operations taking place at
Percy Priest Lake pear Nasvhille. Traffic: K4AT 332, WA4ITI
318, WAAUAZ 295, Wa0LG 240, K4AMC 138, W3a0QG &1,
WALYFG 68, WHADY] ni, WAWBR o, WAINEL 3y, KASXD
57 WB4ANX 53, K4LQO 34, WBAGXU 33, K4MOA 31,
WRB4OBY X1, WAGUGK 27, K31 TA 20, WN4OEL 19, WaPKP
LB, WALYOM (8, WA4YEM &, WASGLS i4, WBAHMA 14,
WB4IMS 14, WBANDX 14, WBACOL (3, WAGWYW 13,
WB4HLH 12, WHAITS 11, WASEWW 10, WBALIL 9, W4TYV K,
WRAFFC 4, K4RULC 4, WAV 4, WAL ZXZ,

GREAT LAKES DIVISION

KENTUCKY —~ SUM, George Wilson, WAUYT — SELS WAVYS,
Appointdd: WB4AKDK as EC: KSUNW as ORS. Endorsed:
K4MAN as OPS. BPL! WAAMER, WAAVZ?, WAAGMA, plus
multiop stations K4HY and K3CSH. We regre! to report the
sudden and untrmely loss of WA4GMA (BPL, NCS. OPS, EU)
also K4LOA, who made & real impact.

KRN A6 QNI 38 QIC  KYN 421 QNI 788 OTC
MEKPN  r24* 1z FCATN  205% 254%
KTN 1024 S48
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The annupual appointees meeting was well attended conxsdering
the ice and snow. Ohvepsbore Club’s barbeqee was Feho 71
WAOTP suys 6-mieter transmitter hunts are great in Lowsville
ared, WALOMH tinds shb LIX swhen no one else even tries,
Wa 1 B, KaDWiO and WaYORK upgraded to Extra. Kynas RC has
z fine prtoup of officers; WB4HFN, EIDMU, K4CVY aad
KABAM with ditectors KAGOU., WAWQC und K4k XN, 5B | went
aff well indeed with increased scores in most areas. Traffig:
{lan.) K4HY 415, WAGVTY 408, WHEKPEF 130, K4CHH 105,
WAGLHQ 230, WAIMEX 2235, WASVIUE 215, WI(UID 148,
WRAHOW 143, WA0YD 141, WA4GMA 133, WABAL 112,
W4BTA [T, WALAGH 104, WAUK »3, WADTP Ra, W4YZIL AT,
KAMAN 79, WBALKP 76, WRAH [N 69, »4DEIM 6o, WIVYS 61,
KRAVRT 57, WB4ROR 54, WHBSHLEY 50, WHIILE 46, WINBL
4o, E4UMN 46, WBAEQY 43, WBalLFZ lv, WB4I1OU 17,
WasZB 36, WBIKER 13, WBAHIIR 31, WA4WWA i, W3ADO
Iu, K4VDO 2w, WBALPN 27, WASHLY 25, hadOb s,
WBAHEU 24, K4AVX 23 WAIMXD 23, K4OAE 1), KaFpw
20, WRAGCV 20, KAYTB 19, K4UNW 13, WAGSH 8, WAKIP &,
WAIOMH 5. (ideq,): K4YZH 184, WANBZ 33, K4FPW 14,
WAAWSW 12, WABTA 4. Total reports $6, trattic 4739.

MICHIGAN —5('M, loceph L. Pontek, KEHKM — Asst, sUMs:
Howard A, Walker, WRITQ; Rodger (. Phillips, WASLWK. SEC:
WRMPD. RMs: WABPIM, WBRTN, WYWVI, KRKMQ, WBEDTT
PAMs: KBGOU, WRABT., VHE PAMs: WBCYOQ, KRAEM. Asst.
Prirectors in Mich.: WEAF, WRCOLU, WEDPE, WREGE, WBRGIH,
WRITO, KRPYC, WBOPO, WESPE.

Ner Freg.  Time ONEOTC Ses Mar.
MN dnad 2100 Dy (RS CRET UK WARPIM
WuN b 3935 00DO Dy 908 145 3 RAWRY
ITPEN 3910 223D 1Y 02 N WARLHC
PON-DAY 3950 1600 Dy &79 B2 M1 ki, NE
GLETN w32 0230 Dy 08 103 30 KEHILA
PON-CTW Aads 1400 M-Ya 97 &3 X7 VEINPO
MaMTN G0+ 2400 M-Sa 239 33 2% WABLRAS
BE/MEN A930 2230 M-F ws1 4 e KELIS

Silent Key: WRHOX. WAROGR and KERCT are NXCC mem-
hers. KBAVR ix very active an RITY. WEPSY wocked FBBXX
and ZL9BM for n hrthday present. WABBRK is back in Mich.
after a spell ax K IUOW. WAECT is laoking for fellow-bnilders of
the “Dmmiverter™ {6 coempare notes. PON-Eday s having better
luck oo 3950 k2. 1Tao-Meter W, CW Contest saw some tough
wompetition in Mich, WRITQ was hospitalized with s severe
heart attack. WSKIOQ with a stroke and WECQU with a serious
uperatinn., WASIUIT made PON Amateur of the Month Award.
WRCYQ heard Qsear § on 2 and 10 meters. KEMED is hack from
XV&-Land., Michyganr Cuunail of Clubs hefd a meeting in Lansing
Eeb, 14 Did vour c<jub buve s delegate there? Southeastern
Mich, ARA ix having a2 Swap and Shap April 12 at the Cannon
Memuorcial Recreation Center tn Detroit, Ladillac Swup and Shop
April 18 at the Nationa! Guard Armory, Hazel Park ARC 3 Swap
and Shap at the Hazel Park H.S. May 17, Oak Park 4 RE Swap
and Shop was very sucesstul. WRCLIP had 37 countries na 8¢ this
winter with 00 watts and a “slant dipole.”" WSMPD had to use
emergency power during SET hecause of a power faifure that
was for real, K8LNFE and WASBWZF made HPI. 1007 in ‘ad,
BPLers: KBENE, WABWZE, KRAIU, KRKMO. lratfic: KELNE
70, WASWEE 318, KSZJU 4uq, WARY VR 315, KEKMO 316,
WANOH 292, WARBENW 244, WASPIM 238, WASSOU 227,
WRREZ 34, WEMPID 133, WARBONZ (13, WARBLXY t0A, WARFZ
1pd, WERTN 101, WARLGL 90, WABLZAV T7, WBRDTT 73,
KRHKM T3, WSIHR 0, WRILC of, WBCUIP A2, WEMO oi,
WABWCEZ 57, WAWVL 23, KBMEG 583, WaTDA 4n, RGO 34,
WRAGG 27, WALZPH 6. WBLU 25, KBLIY 23 WEFX 18,
KRAEM 17, WBBANK 14, K&TED 14, WASMDK 12, WRTHP 12,
WARCKRD &, WBXBYHB 7, WaDCT i, WSLKC 1, RS0QLL 4,
LINHVIR T,

OHIO — SCM, Richard A, Fehert, WBETU — SEC: WBOUU,
RM: WRIML PAM: KRIORK. VHF PAM: WARADU. Jan. et
rapoTis:

Net ONT TC Sas, Freg, GMT Har

USSRN 2548 1489 n7  3WTT 15302348 KAUBK

BN anB  AM2 A3 39R0 Q0000300 WRIMI

OnMirh A7 96 ROAMLAL GOOD WARBADU
50.16 0100

0NN 123 TA W ASHO IS WARVNY

Janary BPL was eawrned by WASHTX, WRUPH, WARDWIL,
KBONA and WBQUU, RM WSIMI reports the tollowing SET
activity for BN: 8 sessions, 2785 ONE, 231 QTC with S0
participants. OSSBN Mgr, 'KRUBK suhmits the {ollowing SET
statistics:s 336 ONI, 62% QTC, 1488 minutes of session time,
SEC WBOUU has not yet waded through the pile of radiograms
ke receiverd during the SET. Are you a2 member of your iocsl
AREC, ur uf vne nf rur section teaffic nets? You should be.
KEQYR as appointad OPS m Jlan. OBS WRGDQ reports



AHA! YOU THOUGHT GOTHAM

was o giant, avtomated, mechanized, computerized factory. No, no, no, Just two
brothers, making thousands of the best antennas possible at low, low, low prices
that reflect the tiny overhead. In QST since ‘53 without missing an issvel

Worked 42 cousntries in two
weeks with 1y Gotham (juad
and only 75 watts ., , W3i-—

CGUBICAL QUAD
ANTENNAS—
these two element
beams have a full
wavelength driven
e¢lement and a re-
fiector( the gain is 1
equal to that of 1
a  three element |
beam and the di- i
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 coeaxial feed; no stubs or
matching devices needed; fult instruction
for the simple one-man assembly and
installation are included; this is a fool-
proof heam 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!

16/15 /20 CUBICAL QUAD SPECIFICATIONS

Flements: A full wavelength driven ele-
ment and reflector for each band.

Frequencies: 14-14.4 Mc.; 21-21.45 Me.,
28-29.7 Mc.,

Dimensions: About 16" square

Power Rating: 5 KW.

Operation Mode: All.

SWR: 1.05:1 at resonance.

Boom: 10 X 114" OD, 18 gauge steel,
double plated, gold color.

Beam Mount: Square aluminum alloy
plate, with four steel U-bolt agsem-
blies. Will support 100 lbs.; universal
polarization.

Radiating e¢lements: Aluminum wire,
tempered and plated, .064" diameter,

X Frameworks: Two 12/ 1”7 OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping %" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections.

Radiator Terminals: Cinch-Jones two-
terminal fittings.

fieedline: (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 GUBICAL QUAD . . ... ..... £35.00
10-15CUBICALQUAD, .. .......... 30.00
15-20CURICAL QUAD ... ... pe. . S2.00
TWENTY METER CUBICAL QUAD. 25.00
FIFTEEN METER CUBICAL QUAD. 24.00
TEN METER CUBICAL QUAD...... 23,00
(all use single coax feedline)

*Tust « note to let you know
S that . ax a Novice, your 3-E1.
15 Beam pot e Kl Section

Winner and New England Division Leader
in Novice Round-up., See June QS8T, p. 57
for picture of ant. {below), Tnx for a4 Ane
working piece of gear, 7%, Jay, WALJFG™

Compare the per-
formance, value,
and price of the fol-
lowing beams and S
you will see that == '
this offer is unprece- j
dented in radio his-
tory! Each beam is
brand new! full size L
(36’ of tubing for :
each 20 meter ele- el
ment for instance);
absolutely complete including a boom
and all hardware; uses a gingle 52 or 72
ohm coaxial feedline; the SWR is 1:1;
easily handles 5 KW; %4/ and 1""aluminum
alloy tubing is employed for maximum
strength and low wind loading: all beams
-i:re -‘;djustable to any frequency in the

and,

v ad
i

s

2EL20....... $19 sEIT0...... 518

3E120. ... 25%  FRIL0...... 32%
tk120. 000, 3% 4E16....... 18

TEIL5. ..o, 15 RELG.. ... 28%
3ELISII 19 12E12.00000 25%
FETTR T I 25 0!

SELL5. ... ... 28% 20" hoom

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 V&0
antenna and 35 watts AM, Hereisa
small portion of the stations he
worked: VEIFAZ, TI2FGS, W5KYJ,
WIWO0Z, W20DH, WAIDIT, WEB2-
FCB, W2YHH, VE3FOB, WASCZE,
KISYB, K2RDJ, KIMVVY, KSHGY, &
K3UTL, WSQJC, WA2LVE, YSI-
MAM, WASBATS, K2PGS, w2QJp, T
W4IWJ, K2PSK, WASBCGA, WB2-
KWY, W2TWJ, VE3KT. Moral: It's
the antenna that counts! T
FLASH! Switched to 15 c.w. and Q
worked KZ51KN, KZ50WN, HC1-
L.C, PYSASN,FG7XT, XE2I, KP4-AQL,
SMS5BGEK, G2AOB, YVSCLE, OZ4H, 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 verticai for 160, 80, 75,

44, 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 coltect, DEALERS WRITE.

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139



wurking GW3ILFE fur weuntry No.o 549 on fed merers, WEAJ
Jdeparted for Blarida in early Feh. Tayton ARA slurted another
Novice training class in Feh. with nver 40 students. WELRV,
WHHY R aud KXOHT jomed renr kevs, OR3f0PS WASE 'Y
writes of a need for ow onm vhf He suggests the repnlar
ransmission of (ffical Balieting on mew, e aprge that vhf
eonsld use some af this Aoy colnnteers? Lhe combmation of
counties under o new BC mnsdietions has led to the creation
of some ares names that are more manageable than a it of five
ar six caunties. For example, kXLE] presides over “Northwest
Cthio ARV rather thar the tong hst nt six counties. Likewise
WHLED s EC of “Ceatral Ohio AREC, and WHOE beads up
“Trucoma congisting of Trombull, Calumbsana and Mahoniog
Ciunties. WARY TR believes in starting them voung, He guve a
talk oo ham ezdio t0 s yeoup of secnnd-graders, New otficers of
the In-County AHRC are WASEUX, pres.; WASDLG, vice pres.:
WRUEA seey s Wagiil, treps. EC WARPOW was the subject of
4 teature asrbicle in the birestone (tired Nou-Siid, Arhicle was
rettarkly aositaty and stressed ham’s ARLU actinty, Central
Ohin ARELC BO WEL KL annopneed that the growp's emerzency
nperating ceuter will he ussigned the call KREDDG aud will be
Enowit a5 the Koger Burmett Memarial Statinn, U visited the
Tri-Uounty R & during Jan. A large part of this fine «lub s active
i hoth AREC and NIS, | was treated fo @ tour of the Alliance
cul. emergency operating center, the Stark Co. v d. operating
center and rhe Muriington H.S. cituh stxtion. Dratfic: fiang
WARETX 1007, WSIUTPH B30, WARE W d4o08, WASLPL dad,
WHOL 3235, WAKDWL 272 WREALU R4, KEONA
WREY P 222, WKIMIL 219, WRQCU 200, WARDUL 181, WRG

X
171, WARBCXY tes, WRGRT 145, KELEL 189, WABULT 152,

WARIYTEF 180, Wakhhly (137, WysUS i,
BBLIRK tl6, WASWAK 121, KREDHI 1049, WHKRLX N,
WARZTY 104, WHID 104, WASYLW Jud, WHRCKD (ot
WARDCG 9B, KRELLA s, WEBDE 76, WARRIO 15 WRRRLH
T, WASFOW 70, WRIBE Aav, WRGNE ab, WRGRG pal WA
ADI A5, WBEAKW &2, WARYIR 62, WRBEX 61, WEVND a1,
WAKFGIY 59, WHRRARW 57 WAXESX #1, WABMUCR <1,
WAkl KM S0, WALMHO 4w, WAKLAM 47 WHKCKGL 44,
WRHERIY 4.3, W!\ano 43, WRGOEF 39, WRDAE 34, Weh 1L
WRLZLE 33 REQYR 30, W ABVWH 30, WASTKL 28, WARINC
AR WABORO 37, krsLKA 23, WAXTRE 25 WAarlIBEH 22,
WRUPD 27, WEMOK 21, WARQE K 21, WEEROU TR, K3ONY 18,
WNBSGT 16, W8I0 15, KEEHE 14, WARPCT 15, WRRAIC 14,
WAKSKD 14, RBURY 13, WKLUX 13, WELAG (2, WARCXV 1L,
WHECE 1@, WASISW 10, WHRERFH &, WRRDHY &, WeOIW 7

WARVNLL 134,

KRUOZ 7, WARYYN 7, WHWEG ~, ‘H’ASNI{N . WRARW h.
WAKCE] B, WHBRAKL 5, KRBFX 5, WAsKHI i KaBYR 4.
Wrtk 4, RBEHI 4, wsMCOG 4, ‘.\HBAH‘ AN ",\i‘\fli’ *
WARWIR 3, WHRCOQU 2, ‘,’,’BRI HT 2, wW8ELY 20 RGO ),

WRQXQ 1. (llec) KEPBE 35,
HUDSON DIVISION

EASTERN NEW YORK  =¢UM, Grahuin G Beppy, KIIN —
Asst. SCM/RM: Ruth k. Kice, WAZIVYS SO M 2hGe P
WHIVIB, VHE PAM: WB2YQU. Section neis: NYS nightly
3075 gt JINNZ: FAR3 pightly 3590 at 23007 NYSPT S EN
nightly 3923 at 2300/ Appointments and renewsls: WL 2HGR
md K2UTV/WIBG0 as OREs: K2YCT as 3V5, Area officers for
197 Hudson Courcil include w2810, pres.; WBYBAH, board,
MYSPT&EN Manager WH2VIH torwards 1969 report: 17,3508
UNIL during 55e hours of aperation and a total of 4049 farmal
traffic. 23 net members received Certiteates af Merit. <lub news
tor Jan.: Schenectady heard K211 an “Sohd Ntate Coustrue-
tich [echnigues” and New Knocheile heard K IZLYL re “Rerel
vers, |9%0 amd Heyend.” Schenectadv  ARA s maving its
meeting place to the Edison Ctub, Resford, Repret to report
WINVB (WI1DV) ax a Silent kev, W2RUF reports ENY holders
of S-vear County Net certificates include W2ANY, W2HUM aud
WITHE — gold sead for Charter Net membership for atf three.
Tadividuul activities: WAXFY F now is a-mnefer asst. coordigator
and net mge. for Navy MARS gnd cunniag liasan swith Ak
MARS tar weoss-uver of traffic, WAIVLS und K4GEY2, were
awarded Met certificates hy ESh, New Usnerals in Delmar area
are WALEXT and WAZIXR. WHIVIH is now Sdyaneed Class.
Welcome tn wew Nouvice WN2ZMIM, Schenpectady Oy, EC W2 RE
aow has sab and 158 ready for RYTY. Iane SET showed ntach
activity in Alhany, Schenectady and Westebester Connties wath
teatfre trom all oser areq to SFC and SUCM. Thanks to oall
partcipants and congrats tn W2URP, WA TIWL and WAZBAH on
their fine lexdership johs. Jamnacy P9 Honar Bofl: WA RS,
WALZVYS amldl WARIVYT. K2UYK s hack un 75 ssb with HW-32.
YVEVAARIZ was active in Jun. VHE Contest. All sertion
members shoudd read aguin QST editorigl in Feh, We have oge
ENY Gp who's been lad wtp for 3 months atber o tower acurdent!
SFC W2KGC participated in Fiber Ciptics seminar in Texas in
jan. Eraffic: WIREAE X8R, WALRHL 176, WAIVYT (44,
WAIVYS 124, K2BIN 105, W2 IHE 83, WH2MW 2 74, K2DYK
AT, WRZFUVY S22 WARRILZ 19, WARVIB 19, KIHNW 715,
WRIURP 10, W2ANV & WASLOW K, WB2ZBXL 5 WAZFYTE £

126

NEW YORK CITY AND LONG ISLAND — S0,
Frunjes, W YNGE — SFC
WRIRQE.

Fred 1,
KAIOVN, BM: K2UAT, PAMs: WIkW,

WL 3630 kHz 199 Nightfy K2UAT RM
NLI VHE* L4558 mtz  1wio MTWEY WRIROQOTF PAYN
NLI Phone * Jud2 kHz  Leou Diily WAZUWA PAM
Clear House 3974 LHy 1100 DNajly WAZGET Mgr.
M karad 3915 EHy 1300 b b, R URCG Mer,

Eatst b Ab¥i kM7 2D0T Nightly R2IUBCG Mgr,
Al Sve 1934 EHz 1300 %iin. KIAAS Mer,
NYSHTEN WIS RHY  IR0G Dadly 1 28P0 Mgr.

#Recting nets. All Hmes ahove are ol

Congratulations go o WTHCH What For? Well, 50 vears as 3
radin ntenr, 1920 to tove that™s whut! The best for St mnrs!
ilev! Heres zauther: WAZKEA moved up to General (lass i
Ian. Best of lnek! New club pres. of Staten lland Kadio Club -
RITISK, WALHIL Justed & months ot dust off the rig anc
worked a 454, donte dust! K2AAY retures from his annal tre
to SARULG in Las Vegas. | suspect it is more than the crnevention
thut gets im thers every canr! WA ZHMO reports retinng his et
plugs: says mntimg sustera finally working. Li'Murphy ceally
senched tE to WAZGPL when she Jdecided to change sigs; started
cng with a complete rig, and ended up with a &it. L ep, you heard
right! Gled to have W2HPN up and zround again, ulso retired ¢r
hawy eadio. The grepevine has it that K2URG is sporting a new
piece of gear. Seems he SORed Mussachusetts [thats wmnst :
loval) trom the mwoinle tn home 2TH, Listen! W2ZEW an
WH2ROE ate boking For statinns tn help out in the NLIVHE
Net, particularly in Nassag and Sutfolk Cousty tnwnships, Yo
duri't have ta be o regular, ust let them Know vour are arounc
ardd cau heip out 1f needed. While we're at it. WAZGPT wile
like some relief beip durine the davtime with the Clearing Haose
Met, particutaridy (m grester NYU area. Surpnise her and check in
Sounds bke there was o “fire sale™ in Broaklyn, what with the
gaig at the ¥lathush Kadeo Clnb putting 4lf those TV.2' an the
air. My thanks to ofl who pustieipated i Jan. sk F Your efforts
were pteh apprecinted by all, wad have caontributed fowase
muking this section “louk goad,” My thonks olsn to afl the wel
wishees regurding the SCM post. brom time to tims a8 $pace
permite, this volumn will supply information regarding radic
viuh meetsng places gnd dates for this serction, Le, Rockawi
ARC meets Ind Tue, of ench month at 5:00 PM m the bocia
Hall of the Chuech oF Fpipbany. [494-10 fodth St., wzene Park
N.Y, Lung IMand BMobie SRt meets ist Tue. a2t H:30 PM
sdministration Bllg, Fienhower Park, south entrance, Fas
Memncdow, N, Y. £ ¥our ilub desites members, et me know th
particulars. (his feuture i designed to help the ciubs and thaos
lnoking fur ciubs, s keep those cards apd letters comin®in. Hh
in the future 1wl bry to agucere i WBY sehedules, s that v
wight find one Chat meers vaur nesd. Traffic: (Juany WAZHMC
B CWA2GPT 324, RIUIRG 159, WAIRRE INDT, K2AAL 4R
TDED 77, K2DGE 16, WH2RLE 13, W2BLCH 12, W2EL 12
WRLUK 16, W2lF 1n, WiDHg v, W2ALL & WAZLIS o
SVRZLIGH 4, WA XHRY 3, W AJBIT T,

NORTHERN NEW JTERSLEY - SUM, Lows ), Amoresc
Wazz oo Sk kakDg), RMsr WAITAR wnd WHIRKEK, PAMSs
W2 Y. R2KDO, WARKTE and WAQTRS,

ARPSC Section Net Sehedules

Net Freg, ome Nen JINE fre e
NITTYN FaAs Toauk MWL [ iq B WAITA
NN Jpus mnab, Dy 3 R0S 312 WA2ZRL'

NIN ARdE 1ODP Dy ST& 192 WALBL
MISN 3740 giodk, Dv 14 54 R WHTE 1
NIEPIN RIS T O E R 17 R4) 1034 W2PE
NTPOIN A930 modlk Sua. 4 A “d WALTR
NTAN A425 Bk L QXA ST WAZKE
PVE I (487 TP by A7 477 530 kKD
FCIN fa4ssi BO3H, M-SA. 190150 172 WALTE

fda?n0 R3O Sun
Please note the hange in bath the frequency and the time
the kO TN, New appointments: WAIHYL a8 URS and WHIY
e VS, WHITTX is nw Sulvanced Class and WN2T AU is a ne
ham 10 North Keanswack, New officers of W2 ECL grodp
WHZRUM, pres,s WA20ID, vice-pres.; W2BVE, sevy, s WA
treas, Dhe Befleville ARC call v W2EOY with W21 YW as (ruste
K200 as pres.: WH2ZNSV, vice pres.s W21YW sepy. Newi
clocted, ntficers w«f KIMFE are WA2B[, pres.: WA2ZA
CICE-pres,: WASMTI, secv.: WHIJYM freas, WB2IQF has a ne
g4t ipote wp, WRZY XY goined the Navv., WAZHDS
WHIALL are wa 2 with the HW-17A. WB2BCA i mohile on
wters, WA2ZDNU is on 2-meter RITY. WHZHED hus u 1 8-met
linear. WHB2VELC is at NUY. K2DQTE, W2ILX aud WAIWY
jnined Navy MARY. Hell 1ah worked mnved W2YHE to N
K2hDQ T4 tor RUTY weat np in smoke. WA2RDRIT has a as
i 1-550 with remote vio nad 3 phone pateh. WA2ZWYR Iaps
et SU.watt linear. The Passaie High Schonl RC, WA2YXO.




“Talk it up” with
these great antennas from Mes/ey

Classic 36~

Full power rated, (2 KW P.E.P.) for 10, 15
and 20 meters, Patented*® broad band
capacitive matching. Frequency stability
assured by waterproof metal encased
traps. 6 elements, 69 |bs. assembled.
SW.R. 1.5 to 1 or better. 52 ohm feed.

+ Pat.No.3419872 $171.92

Classic 33

Hard working for extra gain on 10, 15, =% Sy
and 20 meters. Wider element spacing * R
and improved clamping. Broad band I _;,—,A"/
capacitive match.* Full power :_Eéting, e '[ ' )
Weatherproof traps for constant frequen- -
cy stability,

s Pat. No. 3419872 $141.15

TA-33

Excellent resuits for full ham bandwidth.
Full power rated for 10, 15, and 20
meters. Strengthened center sections of
the 28’ maximum length elements.
Weatherproof traps for constant frequen-
cy stability. May be converted to 40

meters.
$133.10

ALL ITEMS SHIPPED PREPAID
IN THE 48 STATES

ARRUWL\m:cmomcs INC. * 0 e 15, Fumindae. ..

s 97 Chambers St, N.Y., N.Y. o 520 Jericho Tphe,, Mineola, N.Y. ® 1% 1saac St, Norwalk, Conn. e 225 Rte. 46, Totowa, N, J.
10007 212 349.4411 1150F S516.742-2290 | 06BSG 2038384877 07012 201.256-.8555




A SPACE
AGE

CONCEPT

..TRISTAQ'S
MAGNA MAST

The new Magna Mast isa
heavy duty selt supporting,
rntatin? grank-up mast de-
signed for ease of installation.
It utilizes the new Tristao
Raotor Base with swing over
design, permitting antenna
servicing at ground level,

The Magna Mast's clean tubu-
{ar design will support 12 sq.
ft. of antenna in 60 MPH
Winds. its finish is entirely
hot-dipped galvanized.

MA-490 49" Magna Mast  $389.9%
MARB-40 Rotor hase $109.95
{rotor not included)
MAF-40 Raising fixture  $59.95
MA-660 66" Magna Mast $799.95
MARB Rotor base $199.95
(rotor not ingluded)
MAF Ralsing fixture $119.95

If your requirement is for a tower
of only 30 or 35 feet let us send
y0u specs and prices an Tristao's
‘Mini Mast”. It's a little beauty.

e
11240 W. Olympic Bivd., Los Angeies, Calif. 30064
213/477-6701

931 N. Euclid, Anaheim, Calif, 92801 774/772.92p0
Burtler, Missouri 64730 816/679-3127

olf with @ DX- 10 WAZHLS joired Novy MARS, WE24JQ has a
new sshorig,. WB2AYT? is putting up & wew e-ieter beam,
WAIRIN 8 pow Advaneed {Tass and nn with 2 SX-11% and
H1-44: he slan has 5R-42 hae 2 meters. The Ridgewroid aRC
presented W2MQ with u plugue tor over 0 vears membership.
WHIRKE passed the Faira, WBIMAZ is a now Tech, i Uhiton,
WNIMID and WNIMIbL ate new hams in Maywaood. Congratula-
tioas to all the net mers. and kOS an @ great SET. Sayeie
tarerestad in OO work aran FO appointment, Jdrop us a line,
WAZTAL s Innidng for RTTY net members, Traffic: dan.
WATBAN 3230, WASERTZ 2858, KIKIHDY §i7%, WAXRM 973,
K2DEL S30. WAZHEL add, WAZEHI SU5 WH?KRH 26D,
K2amy) 35, WHIWID  A%4, WRIVPR 252, WN2IHT 26,
WH2DIM} 189, WNIGWV 154, WR2ZBW] 144, WHIBKK 147,
WARTHRS 17, W22zZ2 o7 WR2HCS 53, WB2YPO 81, WA2EUI
WAZHSE 74, WWAIBOF w9, W2PEY b5 WAZDRH iy,
WARCCR 87, WAZLDX §7, WAZEUX &3, WA2TATE 52, WAz
AUP A6, K24HE 45, W2UU 39, WA2GLE W, WAINIE o,
R2DQT 28, WARBCT 27, W2DRV 28, WaRl XE 24, W2EWZ 19,
WEIWNA 17 WR2CLT 10, W2TFM R, WEIMFX & WAZKZL 4,
WHIRKK J, WATWYR [. iDec.) WAZDRH 147, WA2LDX 129,
WR2ZBUS 34, W20l 29, WAZGLL 7. WHIRUM 18, WAZKZE
i4.

MIDWEST DIVISION

1WA - SOM, Wavne 1. Tobnson, KO MEX — Asst, S
A B, Cutberd, K@YV SEC KELVH PAM: KBOQKI)N RM:
WG, O8hs: WALCYX, WQ.!A(). WHLR, WASMIT, New ap-
puinteesr KPY VU as Asst. SCM. RBOQKD 25 PAM, WAGHOY s
PR New fickers: WARYOGA Addv,, WNGZVE, WNDAL L. WND-
ARS, WNEAHE, WNOALC, WNGALD. 4l Culbert, P.O. Bog
sue, (harles City, Sonlo, bas aveepted the Asst. 50°M appont-
ment. Al is active in 11X, contest work and incal nefs, The many
friends of WEPTO extend svinpathy in the secent loss ol his
itk T bus moved to Cabit. KGO KL has volnieteered to fill the
PAM position for tite comainder o Jne's term, WABYVR pleos
to tonr Lermpany and (taly g bis stonmee vavation from his
laneuage coieses xt 11 af T, Kg | KH demonstrated amateur radio
at the Ames boastmasters Llub, Wil GG reports TFN cleared
277 messuges in one 1a¥-munute szssinn during Wk ) K$Y VI
seored 1107200 in the Iao, OTY Parry, Al has o new SH-220.
WHKUS needs Hlawide and o eouple anae 1ne 1a0-meter WAN,
WapkbN reports §0 mobiles and o hwns active in linton
Uity dieing SET. New officers of the Central lowa ARU ure
KELYVE, pres: WASUCD, crce-pres, WAGAYW, secy.-trens.
Heesnt ieague aftiliabinn was grunted tn Une Unllege AKL with
WRAD OH, pres.s WABRE A, sk e WARTON, oardimater,
Public Service Honor Holl: W@1LOX 21 WdldiG 37, WapaiqQ
o
Trabfies (lan) WELL'Y (470, KOJGT (49, kALD 111, WABGTL)
0, WRLGE w3, WABVZH AR, WdlP) S5 WAYMLL/Y 41,
WASPOR 3%, WaKEB Jo, WARIZ 1%, K@LKH 25, WASVEG ¥4,
WARREN 2t WAROTZL 1w WABUVH 14, WAURBU 13,
RUOKD 12, RgUNM 8 WAGDAL s, WASLVI & WAUROM K.
WHMOO 6, RGISA 5, WEDMX 3, WAQPHI 3, WA@Yy 2,
WABYVR 2, Rgyviia.

KANSAS ~ SCM, Robert M. Summers. K@BXE g
K@EMRB. PAM: KOIME. BEM: KOMRL VHE PAM: WAGCCW, All
of haisas ex presses deepest sympathy tn the tamily of WARBIL,
o Mo, Chak joined the Tist of Silent Kevs Tan, & CRARC
lina, elected WASNE, pres,; WARI O, vice pres.: WN@EYML,
s v.treus.; WOALQ, hdmlbest chairman: WAGNTL, gt o hatre
an, iwo mure of Hipwatha's finest, WAdUOQA and WARQIP.
were imvnivedd in the cnmmunicanons hnal-ep bebween SNationat
Cinard and Awrport when Chiaedsmen returned. W AGSUN iormer-
Iv ot BCLoarea, aow is residing in topexy, [he Javhuuk AR5 n
kU RS, started its annual Novice coude vlass beh. 6. with over bQ
students, WEMUH and WAPSIH are instructors, New otfivers of
the Honthill ARC, Dodge Lity, are RpJDD, pres.: Wagiky,
sy s WABKXS, treas. sHARC also announces date of Hamiest
LT as Aug. e, Fone | AREC 2% meters roports QNI 675, (110
2% 2 meters QN1 63 OLC a6, Zooe 15 ARRC Net reports QNI
T, 1200 6, KPON, GNL 1826, Q10 700, Met, WX Ay KsBN,
QNI 246, GTC 42, mer. KGIME; KPN, ONL (va, OTC 26, mer,
RyIME; HBN, ONE 687, Q10 173, mer. KPLPE; QKN QNI 632,
QT A, mer. RAMEE, KWN, ONL 7370 OTC 29, oy
WARLLCE ke BC,INT 30, QTU (7, mer. K@EMB, Leaffic: (Jan.y
WHINH 790, WHHE 2313, KOBXF 230, KOMRI 143, K@IME 124,
WOMA 119, WAYLLC 116, WARDZP 91, WAYTZR BT, WAGCT
52, WeCUH 78, WEsOE 76, K@bMB ax, WEROX 65, kgLPL 5n,
RPUVH 43, WARTAS 7, WAALBE 34, WARUTT 3%, WAp-
WYN/G 25, WAGOWH 28, WAdIbo T3, WAMDNEY 18, Wbl
T5 WRLYC 1o, WARDIER (o, WASHNN/R v, WAQKDC w,
WARIOC A, KGTID &, KOKED 4. {1lec) WAGTIE &1, WARI T 20,
WEKBO (4, WAQIRC 520

MISSOURT - S0, Rohert ), Peavier, Wa sV - St WeRTEL,
Appoiniment renewed: WHOUD as RS FHD certificate went
to WHEAAL MWN certihicate to WABRVE, MoxnB certificates to




Meetl OurNew
1970 Model High
Accuracy Crystals

They are precisely the same
as our 1969 models with one
exception.

We have added one more year
to our more than 30 years of
productionknow how? |

You are invited to contact us
for one, or a million, or just

for our free catalogue.

Savoy Electronics, Inc.

P.O.Box 7127 - Fort Lauderdale Florida-33304
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QST
PROTECTOR!

(_:) vER TRY t0 find a back issue

of 05T ia the stacks lying
around your shdck?

Are yvou tired of hearing com-
plaints from the XYL, YL or
Mom about those magazines
being such a mess?

Why not satisfy the ladies and
make it much easier to use
vour 3Ts by placing them
in binders? Each one holds 12
issues and comes with a nice
gold label to show what year
is mnside.

QST BINDERS zre avail-

able only in the U.S. and

posséssions for §$3.00 each
—Postpaid.

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn, 06111

130

E@BOT, WY@BHO, WAUQHM., WeBUL, WRCRY, RgDOV]
WOLAU, KOFNH_ WAGWT, BpHOW, WeHTL. WeNYT, wAag.
LA KERPH, WARPH, WORTO, KYRWL, WAPSEHR, WARTAA,
WARTLT, WevyT

Correctinn: Hams washing ta affilisted with RACES shoold see
KPREH or WAGIE I K@ONU s not wwwociated with HRAURS,
WROLHY waa the subiect of o large teature story in g springtseld
newspaper. The Tri-Btate Radio Uinb has abtaoed the vall
WEDE, wath WHRUL us trustee. WBRALQ, suin ot WEGLLO, 8
new in the Navy and a2 in Havwais, KNG has worked 300
soiaties. 1icense classes eonducted hy the PHDARA nre well
attended, with 37 i Noviee oass and 20 10 Geneml and
Advaneed, We gre giad to see KPJP1 brck home aftee spending
mast of e in the hnspitaly he s spending mest of his time
writing answers 1o 1espunsys 1o (X nofwes, Congratulations to:
WHAUE o 4 veurs in abm radin; WNEZLE on making HPL as a2
Nernice: KPOSK aid WASTAA on Advaiwed Llass, Lratfic: 4ian,)
LAUNK 1788, WABRVE do4, ReAEM 236, WAGHTN 1344,
WHRY 123, RERPH a1, WaolinD g0 WARVIN 79 ¥ AGVRI
ang WAGWOA 42, WAJOQIA 33, WIRTO 27, WAGEMPY 21,
WAGYYR 15 WOBVL 10, WalkE 10, WAGKUH 10, WARWEN
Yoo REIPT G0 WAMZLY 5L WEGBS 5 WAMYCON . tbesd
WAGLIPA 215, WNGZTP 125 KEWTZ 10, (Nov, WAQOLE 15,

NEBRASKA — =0'M, V.A, Cashon, KYOAL — RELY KEODE,
Conpratulatinns to WAGUSY and WABRET on passing Advanced
Vlass, All Nebrasks amuatenrs sre wrged to participate in Nehreaska
QSO Marty Apr, 25360 Neb W Net showang promise wnd
requests further suppord, Ah-Sar-Ben ARG elected WAGDGA,
pres s WRYCP, vice-pres. KAWPE reports for Box Birtte Un. 2.t
AREL Net (lan) QNI X2 QTC 4, Renewed appointments:
WAYGH A, WENLK, WAQIUE, Wasloy un PAMs) WASKLEL,
g PN, WHRZ, WAYYRL, WeVOR, WadlLLQ, Kbz,
WOOUXKH, WAGLUM, WHI Y ax 10 WASOUW ay OPS, New
wbs, WARIIH, Because of a change of equipment UKy WOBM
has temporarily suspended hie sehedule. an. uet reports:

Vey reg. M Nays SINE T Vigr.
NAN 1 ZUKT a0 1y 15294 " WANLOY
N=NTE IYRI O30 Dy IN2K [ WARLQY
Nebhr 160 tuas o 30 Dy ¥y 1% WARCE]
NEH A% 040 iy (129 53 WAGHWER
RSN J9KE 1230 Ist M [ 0 WAYSNO
MMN AYRY 1330 Dy oy 54

NN Jusn 140D M-Sa £372 37 WPNIRK
ARG MND T440 Sun 116 1% Wl
1 HIN 9%t TR Dy i RN [} WAGLHZ

Praltie: (Jan WULAD 376, R AWADOU 220, WAQZDR 181%,
WAUGHYZ 96, RBODE 90, hSUWE B3, KEJEN 82, BdITW &2,
KeUAL 43, WOAGK 4o, WYBKFY 3u, K¢l RU 35, WAGBOK 34,
WAGUBL 3. WAGHWR 3, WA 26, WadluVig 25,
WAMIBH 25, WoVEA 25, WAATEM 22, WEHBEN 21, WaNIK 19,
WAUSOP 17, W00 17, KORET 15, WaglXhk 16, wadln 12,
KOMEE 120 WARIAY 1L WARIUEF 11, WAALOY (£ WAIDXY
), KGHNL T WARTMG B, WRGEQ 7, Wkt A 7, WABLOOX 7,
WOYTFR 7, WAGEET 6. WABUKC &, WOKAM &, WAGVIE 6,
WAL 5, RgIPE S, S Aabtt 8 WAGEIN 4, wdnaop 4,
WAGRARK 4, WiDIE | 4, WSHOLZ 1, WARIBL 2, WAYQLRP 2,
BOAGNYM Y WAPHA 5 SWAGHLE 2, WAYOQEL 3, WABUUE 2,
WAGDEE 2, WHRIA I WAUREB X RBSEA D, Wpllaov 3,
WEEWE 10 WABPSN 1 YaldRED L (hec WAADIZAY
WARVIR

NEBRASKA QSO PARTY

‘L bis coutest, sponsared by the Lincaln Amateur RO, will
take pluce from 1600 GMI April 2% to 2200 GMT Apnl
S0 1008 open to gl amatenrs and Nebraska stations may

weirh niher Wehraska atations (foe points only L Stations
ttay e worked and counted tor QIS4 points 0w each baosd
ynd each mode. Lhe exchange will be OS50 nr., K511),
county  fur Nehraska stations and  YRRL sectinn for
noni-Nebraska atations. Lowang informatnn: Jatejtime m
GMT, eachuges, hand, tiode aid poats, Log must
ingdude 4 summary sheet with senrme and name soad
wddress in hluck letters. Suggested Irequencies: 18718
Jeain 39H2 FIOD L0 14060 (4300 21070 31360
2unsy 2RAO0. Scoring tystem: Dut-ofwtare stutions fodal
Nebraska  cotacts 4 3 points X Nebeaska connties

Nebraska stittons swill moltiply ARRL sectinns worked
plus w maxsmuon of den foreign ¢ountnes by the totul
rinmber of coptacts made. Awards will be made to the top
statan in el Nebraskys vounty. the tap seorer in #ach
YRRL section aud woontry, Additionsl certificates will be,
waued where deemed appropriate. Fhe mailing deadline s
Wty 11, Send your lag to Lincoln ARC, ¢ Michael
Nickolaus, MAGRGD, 3ext Tipperary Treail, Lincoln,
Mebraska a8512.




~ EAST MEETS WEST IN
YEAR'S BIGGEST RECEIVER

DEAL...

Advanced state-of-the-art
circuitry brings a new high in
sensitivity, selectivity, and
cool drift-free operation.
Sharp 1KHz calibrations on 22
inch long dial — easily read to
within 300 Hz. Large spinner
knob gives smooth, velvet-
touch tuning,

Revolutionary l-beam con-
struction provides an unusu-
ally high degree of stability.

SENSITIVITY: Better than
0.5 microvolt for 10 db signal
to noise ratio.

SOLID STATE HQ-215 SSB/AM/CW/RTTY

Ham/Commercial/Lab RECEIVER

Only the combined resources of the world’s
two largest amateur supply houses can bring
you this sensational bargain —a whopping big
$234.50 reduction from the established net

price of $529.50!

ALL BRAND NEW, LATEST PRODUCTION,
WITH FULL HAMMARLUND WARRANTY.

FREQUENCY RANGE: Can
caver 3.4 to 30.2 MHz in dial
controlled 200 KHz seg-
ments, each established by a
crystal. Panel switch selects
up to 24 plug-in crystals.
Adaptable to 24 fixed fre-
quency reception. Crystals
are furnished for complete
ham bhands 80 thru 15 meters
and 28.5-28.7 MHz.

STABILITY: Less than 200
Hz per hour, after 15 minutes.

SELECTIVITY: Collins SSB
2.1 KHz 2:1 shape factor me-
chanical filter supplied. Sock-
ets for two additional filters.
Panel switchable.

e 4] Solid State Devices.

e Selectable USB, LSB,
CW, AM.

e (Operaies on 115/230
AC, 12 VDC.

e 7" x 16" x 14"D - 21 lbs.

Don’t delay — they're going fast! Send $295.00 today, or as little as
10% deposit. (Credit terms available — write.) TRADE-INS ACCEPTED

ORDER FROM

A.

Butler, Missouri 64730

Henry fatly

11240 W. Olympic Blvd., Los Angeles, Calif. 90064
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200

Q
=

213/477-6701

816/679-3127 133-20 Hillside

8 Barclay St. « New York City
+ Jamaica, N.Y.

arrlson

“HAM HEADQUARTERS, USA™"

Rte. 110 at Smith - Farmingdate, N.Y. 11735

Phone (516) 293-7990
BArclay 7-7922
RE 9-4101




BEST OFFER
PLUS BONUS
for YOUR SURPLUS TUBES!

1P21

2039

2K25

2K48

2K (any digits)
3-400

21000

3824

3B28

4-65

4-250/5022
4-400A/8438
4-1000A/8166
4X150A
40X2508
4CX250R/7580W
46X300

4CX350
4CX250A/8321
4CX1000A/8168

5RAWGB
6BLG

GBM6 or BA
BL6

7021

8021

9021

025

75TL

805
Bz
810
811A
812A
813
826
8324
833A
891

Please send us your surplus inveniory
lists. We want to buy other tubes and
all types of XMTR—RCVRS—test equip-
ment.

THEODORE E. DAMES CO.

308 HICKORY ST., ARLINGTON, N. J, 07032
Phone: 201 998-4246

132

3cx2500
3CX3000
3CX5000
3GX10,000
JE28

3K (any digits)
4-65
4-125/4021

4CX3000A/8169
4CX5000A/8170
4CX5000R/8170W
4CX10,000/8171
4X150G/8172
4PRGOA or B

4PR {any digits)
5-125B74E27A

3047TL

VA {all types)
250TH
450TH

450TL

QK (all types)
715G

802

491R

TW {all types)
TWT {all types)
NL (all types)
4000 series
5000 series
6000 series
7000 series
8000 series

NEW ENGLAND DIVISION

CONNECTICUT ~ s0M, dahn MeNassar, WIGYT — sbak
WIEIHE, RM: WALHSN, PAM: Xi1YGS, VHE PAM: KISXF.
Taouary rept.

Net Freep Tineays Aew [t Qe
N 3640 (%45 Daily ¥} X} S50
UPN iyes  LEON M5 1 442 AN
¥HE 2 bR A 2000 M-S 22 HK )
VHE 6 50.6 210 M-S 23 144 g

Fagh NI CN - WATHOL, WATHSN, Wil CPN - W1nad,
WIGVYT, KEYGR 90 WATLLEB 28 WATHOL 25 WIMPW,
RISKE 24 WIHHR 22 WAL KRMR 22, 580 WIHHHK appreciated
the wourk-ouf during Sk and extends sincere thanks to all who
participated. F% are asked to<end him a monthly report — he s
ot CPN most every pight. SET agan proved the value of nets —
N used this a» 2 pattern to fallow in any emergency, SET xlsn
indivated traffic can be “aenerated’ hy active amateurs. Keep
this in udnd tn increase woeur muoathby total as well as that of
vour net. Lur hard-working Dirgetor, WGV, wouid appreciate
vinbs exerting every effurt to hedp increase ARRL mnewhership,
Stihmit your eluh and persosual views on ammtens tutrers to him
ow int action at next Board Meeting., Danbuey UARA was
active Jduring SE L and husy with Conp. Q8G Party sesults.
WIRKI repurts Middlesex AR A active in Set. KIYGS provided
LEN members with oew et roster. ORS applicants should
vheckin UN when posstble. KiZAV1 wow is staboned in
Germzanv. Copgratulations to WATKRMRE, WAIHOL, WALLLE,
WALTZAC and WAIQUC For dan, BPL: WNIMDT gnd WNILWT
tiew Novices. Thanks to «ll whn send reparts for the new Puhlic
service Honnr Roll listing, FLASH: (JRM is hanaed from all ret
frequencies tos April bst! leafhie: WAIKMR a0l WATHOL
And, WIEFW 453, WATLLE 408, WIEID st4. WALJZAU 234,
WATHSN 241, WALIQU 1322, WATHK §14. WiIAW 112,
WIKUO ), KUEIR 89, WICT] 86, WIGYT /4, WA SIS 78,
WAITGEH 74, WIHHR 57, WIWDE bd, WHUWE!] od, A1YGH
S WAEEVY 32 RIEEIC v W EMPW 33, WIYBH 20, Wallka
re, WIOW 26, WIDQI 25 WIRED) 22 RiSKE 22, WALIGA 2L,
WATGWS 9, WIBNB/ 6, WATRRS £ WICHR 4, WICUH 4,
WALIMO 4,

EASFERN MASSACEEUSETTS - 50M. wrank 1. Haker,
WIALP — WIAOG, our SEC, win Pl WALDNE is rew ShC tor
Western Mass, Silent Kevs are W128T and WIOQPT, tather of
WIRRE, #a1DEL and WA LTFE worked into middiewest ol 6.
W1EHKD is editnr of Hay State Static newsletter of Mass. NAHC,
WAL £EL, IVE, 0K, BAE bave wew NUX 3005 WATTRE has
HOQ-1ToA, Wulthpm RO hax o net on 504 MHrs Wed. nights.
HI11.FES is tn Washington, RIMON marsied WNIMBER, WIEHT
reparts NIEEPN bad 4 susafotis, TR OUNIES, 10 trathe. RIPNB
repurts EMN had 48 sexsions, 291 tratfic, South Shore ARL wll
heid an auetion Apr, §e at the Viking Club, W1ZEX's wife is
waiting her Novice cadl. WAITMET s o mrw Yi. WNIMCY is
waorking DX an 15, WINCK ectired pud movinl to Marshfeld,
R Y GW wnn an FIO-E00 ar Massasoit ARA, W LRE gave 4 tzlk on
lel DXing af South Shore ARC. WATDXT bad a fieart attack,
WENOM was in the hospital For a short visit. New nbficers of
Massasoit ARA: WIDFK, pres.: K1 UBIW, vce-pres.s WITTEL seeys
WATLAL treas. WIALE artended the Jinner meeting of Cape-
way ARG, New officers of Sharon SRAT WALIRY, pres:
WALIVL, vice-pres WNIT Xk, secy cWNTLXD, treas.. ks ),
IR, eawe, board. WHNPZ is hack aa 1o hTAMP has a i woer,
FIQVL and WILUE are on 2 WER2VIA s a1 N.LL Sa. Rastern
Mass. ARA bulding classex. WA lKDE has o ¢oke can verbical for
401 TY Club met at WEMVOs, WATMHN s the snmerville ARC
cafl, SALXOD visited W1BGW. WAITIRY has his 35 wpm.
$M2MN had 22 sesstons. $72 (N1, 158 fratfic. BiRAN and
WAT RO are checking in. WAI1s IRY zud JVE are new (1R8a.
KINEW s new Melrose FC, Appuintments endorsed: K1RSG,
WlAX, WaYALIE, WAITBGH as URNs, Wis RPE. BHD, LIJF ag
FCs; WIBHD, WAITDPX s OBSs; WIAX, WATEYY us (PSS
WIRHID as {38, Wav Al is buck at MIT tor s Masters
degree, W1#Q 15 quite active. WIHIKR reports the Barn Yard Net
hagd 27 sessions, $29 ONis. 27 tralfic. WIMI'H, Milton Asademy
RO s on the gir. WAITLGE is pres,: WNLLHEL seev , WALLGH
has i NUCX-SOD ind 15 o BCARY on do. New officers of
Chelmsiord  ARA: WIMWM. pros: WATGSEF, ve pres
BIMGHE, secv. treas. bhe ®obert Cameron Memortal Award was
presented to WATEMN, WALIWO has WAS and WAC, WIBHD
has KT1Y on 75, KHAGPO amd VIR visited W1AX, WILE
roports the {ipeater New ledford Area took part in Sk
Naverion Bros, HS RU clected WATKVU, pres; WAIRVV,
vice-pras, jtrustee; WA TMEH, freas.: WNIMGI, secy, WARIK] s
in $UTTH ar 7290 aid ECARS on 7253 WALIFNM lost his
beam and rotor ia a storm, WNLs MGl and MGU are Ao Joa18
vw. Massaauit ARA had a lecture nn * Framsistors™ hy WIIFL
Duannapowitt BA had a talk hy WICT on “Radio Wave




RCA

hasall-new
FCC commercial

license
training

Get your license —
or your money back!

Now RCA Institutes Home Study Training has the
FCC Licenss preparation material you've been
locking 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!

Choose the FCC License vou're interested 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 Train-

ing Pragram,

Name.

RCA INSTITUTES, INC
Dept, 742-004-0

320 West 318t Street, New York, N.Y. 10001

Piease rush me without obligation, information on your all-new
FGC Coramercial License training.

SPECIAL TO AMATEURS. This course Is primarily for
Commercial License qualifications. But it does cover
some of the technical material that will help you prepare
for the new Advanced and Amateur Extra class lickets.
Check out the information the coupon wiil bring you.

Mail coupen today for tull details and a 64-page

hoaoklet telling you how BCA Institutes Home Train-
ing can show you the way o a
new career—higherincome—and
your FCC License,

Address.

City.

State. Zlp.




LINEAR AMPLIFIERS
56-°9 per pounp

SOUND RIDICULOUS?

Not at all! That is about what yau will pay
whether you buy & box of parts ar a fully as-
sembled, rugged, heavy duty BTl LK-2000. Extra
weight means extra dependability, plus: Ade-
quate buack-up power + Good harmonic suppres-
sian - Operaoting tonvenience - Eimac 3-1000Z
+ ALC « Fast acting overload protection « 80
through 10 meters - Prestige styling » Adequate
cooling, even on a continuous use basis.

BT1 LK-2000 ... For
maximum legal amateur
tnput ... $5B, CW, RTTY.
Price .. .. $79500

BTl LK-2000HD ...
For heavy duty applica-
tions such as MARS, high
power RTTY and $5B.

Price .... %89500

Write for free brochure or send
$1.00 for technical instruction
manual. '

BTI AMATEUR DIVISION

. Hafstrom Technical Products
45616 Santa Fe, San Diege, Ca. 92109
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Propogation.” KT RE/L, Wis BUOE, HEJ. WAIS IV, IRY, Ik
aud KIESG made PSHR, Central M.k Net had 1435 QNIs, ya
traffic in Dec; [428 QNLs, Ko traffic i Jan. ‘WINE monitored
Ckear § on 2.6, 1he Uross Band Ner b 17 sesstons, o6 ONTs, |
traffic, Frungngbam KO had two films by WATIGL on "Wavs
Behavior & Propagstion.” Whitman ARC s on e RIWYS (s
Nenver, Uolo, WATDIDO s tn the hospital. PMN had 32 sessions
330 ONIs, 214 traffic. FMNN had % sessions, 33 ONIs, |
traffic. Traffic: (fan.) WICIM 636, K1EhG 617, WATLYY SO7
WIQYY ¥R, WibkX 537, WAIRAD 230, W ALIRY (4R
WATIYY 144 \’HHU} (16, BTIRES 93, WATIVL 835, WIEMC
TH, WIABU 7 & WAL a1, WIHEKS 60, WICTR sS4, WA ITT
4K, WI1ARD 4n WILX 43, RIPRB 40, WARIKT 39, WATFHL
AR, WATDPX 26, WIDUM Lo, WILE 12, WIALP & WIIDP 8
KIOKE 6, WAILGK 4, KICLM 3, WATFNWM 3. Illec.i WILOYY
THR, WIDKD 33, WATDLEU 4, WALDED 4, WIAKN 2.

MAINL UM, peter ko Sterling, BITEV - G300 KICLE
PAM: WwaAlbLG, KM: WIBIG, WAROBE/L is i vew bam in the
Limestone area, WASHDP/I will be operating feom Lorng At
Farce Hase aoon, WAGKGSE will be leaving for Lhn sooh an
wll he npemtmg with u Ko cul, WATHHES] and WAL ar
leaving for Uregon in May. WALAIM/VO2 s lv‘wmg Loua B
and s poing to South Caraling tu be an instructor, WALKLO |
huibding o new linear using a 4- (UUOA, K1ITEX, in J'remur isle
has been prummed to serior Chief Petty (HFieer and 15 leann:
tor reassipnment in Fupe, WALEDU s stationed in Germany an
using the call DLAMP: he s building an HW. 100 New hams 1
the state uf Maine ace WNIMGR, WATMIM, "ANIMHY
WNIMIA und WNIMKO, Me.-N.iL-Vt. Net meets ol Jons o
23307, Sea Gull net meets g 940 Moo through Sat. at | 700
The PLN bos been reactivated and meefs op 3544 Man. thronl
Sun, We are lnoking for peaple whe would Jike tn he NUS on th
ret, THis oo b 1900, WALITT is now an 2-meter RE1Y. TeafTic
WLRIG 4k, WATBUM 214, WIGTT IS, RIWOL/L 6l WAL
au, WINND 53, WALIFX 48, W10T0Q I2.

NEW HAMPSHIRE — 5CM, Donaid Morgan, K10ES — SFC
KIRSC, BM: RUBUS, PAM: KIAPQ. Welcoms tn club statin
WaLMG, of Franklin Pierce College, und new hams WA L MGE
WAITMHR and WATMHS, WIALL il his uvs emdorser
WILUD, of Littleton. 1s the new L’ for Grafton County, takin
the place wof KISHC who, pfter three vears, finds hes work loa
too heayv, Ome 00 report was received from WikkF, K1AC
proud of his new Fhwpm Code Proticiency award and rightly s
Mot bad tor 73 1ears. ki8US is busily erpapged in messag
kandling atrd Ked Cross work, How Radio Assn. hsts new offices
headed hy  Milt Bruse, pres; Walt Peters. vice-pres,: Myl
Catdwell, treas.: Steve Yaomi, secv. These offigers are all Novice:
The GSPN reports 75 check-ns amd 151 teaffic, The MNVI
peports VNS (e OTC 381, 29 sessions. | retfie-hamdlio
rematns diffieust on phooe in the evempg, WIRUC is busy settn
up the Liub station Tor baplorer Post 246 in Nashoa, Novice N
oW 5 10 eperation in Manchester, Trafiie: (Jan) WAIITM 61,
KARUS 4108, WAITERY 235, KIPQV 166, WIMHX gu, KITAT
ni, KIOES 41, WIRLT 3, (Dee.y WIMHX To. (Nov.) WIMH
50,

RHODE ISLAND — 5CM, John E. Johnson, KEAAV - R
WIRTY. PAM; WITXL. YHE PAM: KITPK. RISPN report: 3
sessions, 643 ONE, S5 teaftic, The Bidelity ARC, KINQC
reports that the progiam for the current year w the upgrading ¢
the licenses of members. To Jdute WIQLD and K1 TAV n
passed the Fatra Class exam, WALJED the Advanced Class exas
WNIIWS the Generad (lass exum, Mike Caratano the Nowvi
Ciass exam, Lob leatreault and Bernard Quarterellt the Nove
code test. Lhe viub's cw net is sctive again and meets Thurs,
2030 FST an 3,710 MHe The call is (') FARC., WATICO b
recerved an honorary membership in the Society nf mouth P
for afi his work with phane patches for the Navy on the Sout
Pole, WALIXN s now nsing 2 NX-100 and a three.lement ¥a
working futs of 13X o M), 15 amd 10 meters, WAVIQH has le
for Miami, Fla. for the rest of the winter and will be missed ¢
1RN. He will be taking some of his gear with him boping t
coptact his ham triends from Florida. ‘Trathie: WITKL 2
WIYKQ 50, RIVYC 63, K 1QFD 37, WALIST 7, WALIQH

VERMONT — =M, B Reginatd Murray, K1IMPN —

Net Fred,  dimeillays NE QrC A
Gir. MI. A9a2 0 rrand b-S 335 I WAL
¥t Bone uss lau0s Sun. EX] ! WAILE
MNV InRS T330Z M- a3 311

tarrter Juds 14002 M-F s L) WIKK
VTCD saoll 172 P S0ed suan. 43 s %1
vTPO 3NN 23007 Sun. 9 2 f<1BC
WTSH 1900 12304 M-8 s 1T CAWAIRS

L3307 Sun.
Welcome (o pew Novice WNIMHK (Winooski) and to Gener
WAIMHY (St Albans). Hope vou eujoved the Vi SO Part
{op shouid be in by Mar. 31, BARC yof OV ARC are piunning



14RYQ by Hy-Gain

Because it's unsurpassed for portability and depend-
able long haul communications, the 14AVQ is used on
more DX-peditions than any other antenna.

The 14AVQ develops an extremely low-angle radia-
tion pattern so you get the kind of super-powerful
signal that makes DX and other long-haul contacts
a cinch.

“Hy-Q" low loss traps are such precision tuned (elec-
tronically) to give true resonance on each band. And
you have practically no static or lightning problems
because the 14AVQ is trap vertical at DC ground...
an exclusive feature,

In addition, you get low VSWR on ail bands from 40
through 10 meters pius the ability to adjust and read-
just for top performance at any specific frequency.

If you want, you can phase two 14AVQ's and get the
signal directivity of a beam without the bother or ex-
pense of a tower or rotar. And you can also get excel-
lent performance on 80 meters by using Hy-Gain
Model LC-80Q loading coil.

Built of high grade, heat treated aluminum using high
impact polystyrene, the 14AVQ resists rust and dete-
rioration month after month, year after year.

Go get one at the best distributor under the sun...he's
the one that stocks all Hy-Gain products.

@ FOR THE STRONGEST SIGNAL UNDER THE SUN

HY-GAIN ELECTRONICS CORPORATION
P.Q.Box 5407-HD Lincoln, Nebraska 68505

il e i
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“CHOICE OF THE DX KINGS”

g

~FiBER IBERGLASS

QUAD® KI*TS

2 ELEMENT—3 BAND KIT SPEC[AL
CONTENTS

@ 8 Fiberglass Arms—skyblue color ONLY

# 2 End Spiders (1 pc. castings) 69 95

# 1 Boom/Mast Coupler—h.d. .
aluminum

® 16 Wraplock Spreader Arm Clamps aq4 $5.50 for PPD

¢ 1 CUBEX QUAD Instruction Manual Frt. Cont. U.S.

2-3-4 or more slement Quads available
Write for FREE BROCHURE and Price List

CUBEX COMPANY

P.0O. Box 732, Altadena, Cazlifornla 1001
Phone: (213) 798-8106

YOU CAN'T S8AY “QUAD"” BETTER THAN “CUBEX"

distributor

... If ha doesn't have one, ask him fo call his
friendly Miller man right away, {Nobody likes to
feel left out.)

B> J.W. MILLER COMPANY

k)

b\ 19070 Reyes Ave. M P.0O. Box 5825
LITIXEEY Compton, California 390224
7" See your loca) distributor far the full line of

\»\ RF and IF coils, chokes, filters and trans-
%, formets,
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joint supper meeting Apr, £4 in Moatpelier. Apr, 11 18 *Cls
Up thay™ i Vi oand we peed (ommuoicahions o State H
Monttor 3v9o (/2 ke, drurticr KIBRB 276, WIFRT 1)
WALGKS 72, KEMPN A%, WINMRW 2. K1YGLa WY hs 4

WESTHRN MASSACHUSETTS SCM, Percy 0 Nobl
WIRVR ~ S WATDNE, CW RM: WITiVe, Pab: — With
promotion onee agam of WALDNB we now have an 8FC, wi
WHOER takimp aver WATDNE's farmer positinn as Himpshi
Uounty kO WAIiPYE b the wew Berhshire County &
WATBXL is # sew 132, Mt. Hesmon School has given WiYEL
whole family a Furnpesan Travei grant this coming suinme
WALTLNF fias o new SHB-2200 WTHRC is putting up 8 tower at
tri-hand cnme sprimg. W1 HGH has a gew NCX-S00. WB2DVW
pow WA TMUM in Longmexdow. €W RM WDV reports th
WMN had 188 CINIs, harmdled 1584 messages, with 18 dittere
statinms checking in, Uop Tinrder of sttendanee were W1BY
WIDVW, KDV, WILZPB, WIFGL WIPUO and KIWZY. WA
JUL reports that his 341S.ke. b net is going quite well (3,
daily). Mr. Fim Wik, editor of Ham Radw, swas lan. que
speaker ut the HURA. KWIPKZ is the new editor of FIURAS Je
Beat. Your 5U°M believes that every net member shoubd be
thember of the Amateur Hadio Emergeney Corps. Contact eitb
SEC WAIDNE, Hampder Connpty  FCO8110 or  Hampsh)
Congty FC WIOEB. Feom the Valley Club Uscllator we lea
that WNILLGL has pussed her General, WALHME now has
7644, WAICKD and WINPL are active on 2. KTAGL is do
his bedroom in Japunese motif, first item of decor o Yae
bTelx 8640, From the Montachusett Club the following: WG|
teaching cade rlasses. Correctinn to 4 isunderstanding: B w
proposed iR Leoinster us o sapplement in sivil defense
A-aneter ham, The Citizen Hand effort has now bern termenate
’l rnfﬁc‘ fan W1A4PE 240, WIBVE 110, L1V 02, WDV

HUIEIL ST, WIbG) 42, WIKK &7, WIPUO 24, KIWIY 2
‘:' .'\Il?q I8, WAITLNY 10, #WITC & WALICT 9, WIHRC
WATABW 1, (Nov.f W10 |1,

NORTHWESTERN DIVISION

ALASKA — SUM, Alhert t. Weber, KLTAF, — KLTRIW
baek vt the air hut Fhis time with # pole instend of a tower. Th
Rubhit Creek wind finatly made o behever nitt ot o, B LTEK
is tryine his Jdarnedest tn get out from the side of “kirse FHill
down dbunean way, but haviag his troubles, RL7TIR s the oo
consistent Alaskan on the &9 hand, sied from his location o
walt water does 3 mneh better job of working stoteside than w
do up here in the interine. Since KITFVO started the oo
pructice seasions on 3734, the frequency has become literall
ammed with atations, aod aot gust  Novices either. iNe
two-letter cali in the Farbanks urea is KETAM. KL7P4 is bay
down Tonean wav with the legisizture, and tnforms us that th
ham antennuds have heen instatled on the state Yerrses. for the us
of any ham with mobile gear and o ven tor a hit of aperation s
sen. [raffic: KL7TCAH 152

IDAHOQ — SUM, Denald A. Cnsp, WTENN,
cnnvetes each day at 0IN0 $IME on 3938 RHe, The hlah
WALk Net migcts sach weel dav at 1515 GBI on s9a] kil
Fhe annual Northwest Weather Net Hanquet was held at Coer
d’Alene. "Lhe Howise FU° had a simulated flond during the &
The FARM Net aied the ldale RACES Net handled regor
amonnts nf traffic during the SET. WATFIC is cecovering fro
pneumonia. WATEFZL was re-elected president rif the [Lewistol

- [he EARM N

Clarkston  Vlsh, Other  aftirers  are: WATETO,  vice.pres
WNTIHZ, secy freas.: W7A00, KITHX, WATEWV, Wir

WNTLRE, directors, WATETL won the Lewtston club®™s hidde
transmitter huni. Lhe transmitter was 1 mniniature transistorire
rig. FARM Net report: 22 sesstons, 776 checkans, 113 traff

handied, [raffic: h¥KBX 403, WTIHL 177, WATRDD 1%
WTANDN 35, R30S 12, WTEIS b,
MONTANA — SUM, Joteph A LfArey, WITYN, - A1

WIRZY, CAM: WIROC, RMontana teaffic Net — 3210 kHr atd
Muantana POMN 3950 kHz 0245 duly, Appowntments: h7CVA
EC. WTIPL, WIDVE, WokD, WTOVV WTTYN, KTOUK
WK were on for the RACES Mootdex-T0 exercise. [
Allings 2 meter fm repeater will be 1d6.34 input, !d46a.s
vatput. Uhere wis a bt of activity in the section durnng the 517
Civer: 2o pieces of traffic were hardled on the srate net. WIFK
was the RNT liaisnn sfation for the exvercise. WATIZR ni
WILBK have been submutting FSHR reports, We Il need mo

LUs throughuut the state, Jraffic: WATIZR 46, WTTYN 4
KIHGT 14, WIOID &
GREGON = 50M, Diale [ Justice, WTWWR, S5EC: WIHL
RM: KGO, PAM; KTROZ, Yectinn aefs:
Net Yeers Freq, o JNT QT il
HEN G AN 20007 SUTTE T 5 TN L LR O
WATHE
LISN gad li-sa ER1.TS 3w 27 KIGH
ARPC [CETETP EETEE noky 47 KTYO)



refinement of a classic
Well, we've done it again. Had the best value in a deluxe transcelver on the mar-

ket. But you know us at Swan ... can't leave well enough aldne. We're always try-
mg to make a good thing better And you know what. .. we! did!

© INTRODUCING THE DELUXE 500-CX

5 BAND TRANSCEIVER — 550 WATTS P.E.P.
HOME STATION — PORTABLE MOBiLE

All the outstanding fealures of the famous

5C0-C, plus the following improvements;

« New Automatic Gain Control circuit,
Faster aftack, controlled decay, results

“pumping.”

' tendency to over-modulate.
* New crystal calibrator provides hoth 25
kc and 100 ke markers.
*+ Carrier suppression exceeding 60 db

‘= Improved Product Deétedtor Circuit. In- | . ]:.

creased AF. Gain with less distortion.

* Narrow Band CW Filter Accessory for in-
staflation in 117- XC matchlng powe: sup-‘

ply. Model AF-800.
And 550 watts P.E. P mput

A

Amplified Automatic Leve) Gontrof rnake.s.
- mie. gain adjustment less cr:lncal red ICEs .

 Swa

EI_ECTF?ONICS

Mode[ 500 CX ... ‘; ................ $565

ACCESSOF{IES

in superior receiver control with no = " H17-XC AC supply ..ol

14-117DC supply = . v i
08 External VFO .. ..., . Ve

510X MARS oscn[rator PRANIRINN
VYX-2 Plig-in VOX . e
FP-TPhorePatch .o, i.............

P ‘AF-BOO CW Filter ... .......... ... .

L Notlce to 500- C owners: These |mprove»

rfnents ¢an be incarperated in your set if
you're! handy with g soldering iron. Write
wari Customer Sennce for I-ut |nformat;on

1305 Airpdanoad
Oceanside, :Galifornia 92054 -
A Subsidiary of Cubic Corporatio_n



Now... 2000 Watsc»

- Full Power/Minimum Size
FOR APARTMENTS o SUBURBAN HOMES -
.. Maring and Portabls_Operation :

“Packaged for ARG and FPO Bhipping -

6-10-15-20
METERS

The time proven
B-24 4-Baad an-
fenna combines
maximum e&ffi.
clency and com-
g pact design te

- ——— rovid i
5101520 Meters Lent antenn

glers lent antenna
.* Power Rating 7000 Watts p.E.p, Wiere space is a
. El. Length i

tactor, New end
furn. Radius 7

loading for max-

imum radiation

S efficiency. No
* Total Weight il lbs,
Single Feed Line f2 abm

~ SWR at Resonance 1.5 to 1.0 max,

center loading,
Mode! B-24
MULTIBAND GOAXIAL ANTENNA
for 6-10-15-20 METERS

Net $59.95
Needs no ground plane tadials. Full elacrical
.. wave ©:n sach hand. Excellent quality
eonstruction. Mount with inexpensive
¥ hardware. Patenied.

Pawer Rating 2000 Watts P.EP.
Total Weight b bs.
Height 1

Single Feed Line 52 ohm
SWR at Resasiance | 5110 m-a“x“.uu

Model C4 Net $34.95 ™

Patented

Bands

-
=
=
-
E 3
=
-
=
-
-

1 therd is no stocking distributor near you -

~-order direct frony Tactory. We pay - 3
hipping to your Qth if in Continental U. & A.

» LEADERS IN COMPACT ‘ANTENNAS «

EASY TO LEARN CODE

1t in easy and pleasant to learn or ingrease
apred, the mpdarn way — swith an Lastructo-
graph Code Teacher. Lxzcellent for the
ek ced student, A fuick,
practlept and dependable method. Available
{apes itom beginner’s alphabet to typical
nessages on all subjects, Speed range § to 40
WPM, Always ready. No (YRM. beats
having someune send 6O Yo

ENDORSED BY THOUSANDS!

‘The Lnstructograph Code ‘T'eacher liter.
slly takes the place of an operator-instructor
and enables anyeone to learn and masier code

thout further assistance. Thousandkof suc.
vesstuloperators have *aequired the code’™ with the lastructograph
Systermn. VWrite today for full na.rqirﬂlars and convenient rental plaos

1746-% WEST BALMORAL, CHICAGO, ILL. 60640

2700-Q Crepshaw Blvd., Los Angeles, Colit. 90043

Salem ARbL pEnoY 146,35 230 14 K7Y
Poptland ARERC udind 145,35 . .
NRN HEUTYA 100 e EPRTEY

New nppuintments: K764 = Route Manager and RGO
Clackamas Countv. KTQECG as ORS and WATIRL as €18y, |
SELwns g auecess with more parbicipation than ever, ¥
repurts uf emergencies voere recerved this math. Line invily
the we storm in Hoad River, the ather a pair of nuavvounted-
skifers. | he Norfhwest Show Speed Nei (NSNY bas s mana
wind twn direriors in Urepow and sl he listed an this repr
Remember thut all nets except the 2 meter ne wilf stay b
wtitre docul times and shift ro one by swbhier GML during |
summer, WATITN handled 90 phone N
shiting Tupoary. imbfics BTROQY S340OWATIES Jus A TH]
1T, WATRIL LAs, WATICX (24, B 112, KINTS
RTOO0 IR, WATKPL AR, RTOUE A4, KTWWR 59, RTYT
WS, WTDEM  2E, wTBEX 1T, OWATKRED 1T WITHNS

AATIAW LS, WIMLL V), WP R, WATIMD L WATIRT L

WASHINGTON - SiM Harry ', Lewds, WTIWL -~ The o
Coenky vmateur Ridio ook ol Voneauver. Wash,, held it ann
harmtest and banguet during Jonuary with over (45 0 art
dunve at dinnge. Phe Morthwest Single Sudebund Net h
annugl get-topether ot the Huolidey Inn wear lovoma. The
sanatenr Radw Club spossored the Arlmgton Hambest inoe
Sprl. Coming up, the bremerton Hamfest during Armied T
tyzv and the state fhumfest the Ind wewkend in July, Cosp
sors of the canvention sl be the Madiu Club of Tacoma,
WARTS Net, the Noontime Ner, aind others, WU & transr
tag offseral bulleling wn desh ap 02507 WATRUE made W
ths spring, aiter 1585 vears of fry uig. Mew atficers of the vl
Vonotty suguteus Radio Cleb for J9a are WATLDM, i
YT A 1K, vice pires ATKMX, sevy Phis clubin the Port Ang
sren now has an active membership of aver S0, Ehe Al
somnd b mergenyy Met meets al 030074 s h Xy RiH e W30
s heen heard o 220 My boA1E, by SWHANMT A, W2
puas 85 watts et on 220 MHZ worth a 6352 o the final, H
now consteicting o fiazl oath UXAND Sheds are b
Attempted now with WHBANMI tor 220-MHZ contact, Traf

WA Iveo, WIDZK SaR, WATHRR a700 WTREA 84,
dhi, WATKOK Inn, W7ART I8T, WTIRT , WoRO
WIGYC IEE WTUWT 1Tl VTLedl 14 AMLYT

WrAPS 91, RTKIC &b, KTLRD 3 WY 37, WN0
WATALLY 4. KTW T 45, WIRIIN 43, WIHTR 38 WATIPC
LTREO 28, WAIRLE 260 WATE PP 1y, WoRYH 1k WATHRE]
WATDIND o, WATHUHR 1o, W7 Al 7, WYSHZ & WATBD
WAtk AT S5 WTHOQE 3, RTURL 3

PACIMIC DIVISTON

FAST Bay S0, sl 1 Parker, WHaDHEL - W
ropeatn thit he wan o bive ik The recent LI party and repog
totuf of ws2n, WAall) reportd thar this veas's 3 T helpeil
ke the BPE. WekPW is shill pounding 4wav at the in
husiaess, We have u wew member in the section, WASEDN
Vich Jives up in Napa and s ginfe wfive on the Mot
Californin Net, Beabd Bud such o goud Time dueing the O
party  and gt oso exoted That his o tninsmstier blew
WHANM i tb has been quite active these [ast few months uJ
sothe propaaiion tests, KelIMI reports that he is shill plug
away toward his Fatry Class. It seems there wis not moch
ity in this sectron Juging the Sb L this vear. Wonder if prople
as aveure of the need tor this as they were 2 few Years age.
ot the thmgs that has heiped wus tn pimintain our alafy
amteur radio sperators s the tavt that we are supposed i
involved and prove that we can aind o suppnrt this conir
frme wf cemmuaications need. Another point tiat shouh
hrouyght up is that there is 2 pred in this section tor such ofT
as an SEC, PAM and others that conld fielp me warry the b
wonld appensde i iF anyone iaterested in the above. menti
positings would get in touch with me. [ am sure that we G
voti started. Traffie; W aailL & WalBW 30, Waup il
WHEDHH (3, keDML S, kot) 2, WBaNM L/ 1. .

HAWALL — ~0M, Lee . Wical, KHORZE. STC: KH6LG
RM: RHes PAM: Yacant., 950 Mgri KHeDO, FOs: f
GPO OGEI BAS UK Y/KRS, RZGET. KUAED aml WHLHZHIG
B ACES nets conrdinate with hHaAlN, radio utficer.

Nery Freg; Miiz GHr B
Feieudly Net AL IR YA M-k
Bry Hoout Met 2460 tRonZ S
Pacitic Interistand 1. 8,50 neAn? M-W. |
5 K. 413 Net 14.320 12004 Al
Pucific |vphonn Net (4,265 During typhoon alerts
Uninfusion Net Moou nlanz ¥
{ Phane patches)
Gaevko Net 14.315 fuans s

i K3a istonds)
| wish tn take this oppnrtupity to thank those of vou




e \
TBL]
FREQUENCY

MARKER

® SELF-CONTAINED UNIT
BATTERY OPERATED 2 1.5V Fashiight Calis)

NO EXTERNAL WIRING

COMPACT: 2w sawxamw

HANDSOMELY STYLED (ztone tauipment Grey)

FRONT PANEL ADJUSTMENT TO ZERO BEAT WWYV
COMPLETE WIRED & TESTED with moNEY BACK GUARANTEE

The TBL1 will replace the 100 KHz calibrator built into most receivers, Using your

100 KHz XTAL this unit will provide sharp accurate markers PRICE, less Crystals*
with readouts at 100, 50, 25, 10 and 5 KHz. Keeps your re- Battery
ceiver calibrated at all times. Locate sub-band MARS frequen- $2995
cies and band edges, PREPAID USA S50

FREQUENCY MARKER IDENTICAL TO ABOVE, LESS CABINET AND SWITCH

SPECIFICATIONS:  Glass  Epoxy
Board, Adjustment to zere beat with
WWY, Uses 100 KHz crystal (not
supplied).
3 to 4 VYDUT
Compatt—1.75 x 3,75 inches.
Install anywherel

$16.50  $19.95

Complete easy- Wired & Tested
to-assemble kit

Prices Prepoid USA 50

{1 100 KHz crystal for wuny of
above for $3.25.
Switch for Kit Models, $1.00

THE RADIC SHGP /
48 Elm Street, New Canaan, CT 06840 « Tel: a.c. {203)-966-3553




HHLDEVICES

HAL 311B
IC KEYER
$£4350 pp

HAL 3

LR

incorporating all of the features of the
HAL IC keyer line, the 311B is the most
versatile keyer now available. The 311B
offers

® Transistorized output cireuit for both grid
block and cathode keyed transmitters. Up
1o 150 v, 500 ma.

Keyed pulse generator, speed 8-50 wpm.
Transmitter tune-up switch

Connection point for straight key

Rugged G10 glass PC board construction
tambic operation for squeeze keying

Dot memory

Automatic or semi-automatic operation
Monitor with tone and volume controls
Regulated 115 VAC power supply
Connection point for 3VDC source

Beige and Walnut grain Designer Cabinet

HAL Devices Othersmudels availal::,e
from $16.00. Write for

P.O. Box 365 A details and our listing

Urbana, I1l. 61801| of other products.

Home
training In
AMATEUR
RADIO

NRI, leader in Communications, Television, Flee-
tronies snd TV-Radio home training, now offers the
first in Amatenr Radio courses, designed to prepare
you far the F'CO Amateur License you want or need.

Don't lose your favorite frequency

The FCC has said “either-or” on licensing, but to
pass Advanced and Extra Class exams, you need
the technleal guidance as offered by MNRI. NRI
Advanced Amateur Radio is for the ham who already
has a General, Conditional or Tech Class ticket.
Basie Amatetny Radio i3 for the beginner and in-
cludes transmitter, S-band receiver, code
practice eguipment. Three training plans
offered, Get all the facts. Mail ecoupon. No
obligation. No salesman will call on you.
NATIONAL RADIO INSTITUTE, Wash-
ington, D,C. 20016.

srassevBanns MA[L Now ssssrssuenee

.
+ NATIONAL RADIO INSTITUTE H0-040 1
« Washington, D.C. 20016 .
7 Please send me information on Amateur Radio ]
» training. .
L) -
: Name Age .
» Address .
- »
: City, State, Zip, :
« ACCREDITED MEMBER NATIORAL HOME STUDY COUNCIL -
.l.’lI.lIlll..l..l.D!Il"....l'...'ll.l

140

hetped wor calied to uiter aid and assistance aftes the yinien
storm packing hurricane winds ripped my ront otf, pulling m
tower <down aml smushing all tive autennas. Remember: th
1970 comhbined Pacific-Southwestern Divisions convention wi
be held in Fresno at the Huaciends Motel (Fresno Tmvel Host) :
G KFreeway at Clinton, vu May 15517, More infurmation can b
nhtained hy writing Chailrman Herge Hulbulian, WB6OSH, P
Box 783, Fresno {4 93712 Just off the sick st KHeLELT
KHaHP, KH6C K Y recently returned from [ndonesia and gave a
interesting talk to the Honolulu ARC. He's hack in ¥H-lan
Seen tn the Ala Wai Canal wat KHEAIN. Seems an auti avcider
put Henry with Aute there. He's safe and sound but same g
gut wet. Boine guys will do anything tu signiMM? SE'T 70 wer
better this year thun in the past, Kudos to Kil6GLOW and b
FOs. Traffic: EHSHCM 6k, KHeGUW 39, KHEBAL ¥
KH&GBZF 27, KHBURU 24, KH&LP 74, EIHNO/KHa |
W1lLIZH/KGE L.

NEVADA - S50M, Leonard M, Norman, WIPRV. MY
WATBEU has & new [drake linear to boust his RTTY. Cunside
uble more Fm units ate oy the nir now that two 1m cepeaters a
operating. WTAK F/%7 DL tm repeater input 14718 and 857
vutput 147,54 and 52,524, loeated on Angles Peak, und K7TD
fim repester input is 146,34, output 146.94, Incated nn Lo
Pntost. KTPPE, KTLSR, WIFBY, WATGIV, WIFIN, WIRE
Wrv YD wied WTYAE assisted Ia providing point-to-pount ar
ground-tn-alr communications {or one of the largest helicopt
conventions in Las Vegas, B7USK 1s gualified tn explain how
feels ro fly » helicopter. bomt Pacibic and Southwestern Divisic
ARKL Unnvention will be held in bresno in May, Sierra hamle
at Bower’s Mansinn an August 27 KTZA is chairman, aasiste
by his XY, KTVYN,

SACRAMENTO VALLBY SUM, Juhn k. Minke 1
K6k YA, The office of SkU in Sacramento Valley has bee
vacant for o ceuple of vears, Now it has been filled by Ted Ra
WeSMU, Sacramenta Connty FC, Let’s give him a hand. Ho
about sume of you amuteurs up north taking on 1 job as EC T
yulle Colfty and organizing an emergency net? Another hig
light tnr Sacramenta Valley during Januury was the awarding
vover ploques to WoFEE and W6GLWU for their winning arfie
on §m repeaters ir dctober QRT, Our director, WeZRE, Hew
te jouke the presentation. Abw attendieg, including » dinner
Posey’s in Savramento, were WHAPHEO, KaHHD, WAakRE X
XYL, WAGESA and WeK YA aad XYL, Doun’t torget to plan f
the Pacific-southwestarn Division (onvention tn Fresno os M
1317, Details from the ¥Fresno ARC, Box 783, kresnn 9371
New officers of the Orowville 3RS are WNGGRY, pre
WHEY KQ, vice-pres.; WBBWOU secy (YL tvpe) WoDHL, tre:
WHAVLI is trustee of the vlubh station WaAk, which h
heionged to Amns kuller, a OB8S for many ears. WoVIZ
1Lus Molinos was hit with the Junuary flood, which caus
Jumage to his home in addition to dis quad coming down,
yoel viubs — how shout inviting your M to wne uf yo
weetings? Ul even bring oo WeZRJE nlong. Traffic: Jat
KoVYHBY 92, WEBVDAje od, KEYZU 36, WaKYA 52, WoVIZ
{Pec ) WBVDAG 231, KaYBY 101, WB&AV & (Nov. ) WBb L
kN
AN FRANCISCO — 50M, Hugh Uassidy, WaAsAUD, SE
WaWLY. New (WSs in the section are WoOER and Welll, b
members of the Mission Irail Net, “Ham’s Wide World™ v
shown at the Janwary Marin Club meeting and received the es
enthusiastic approval for this ARKL public relattons fil
WABBYZ wude BPL agaim w Janwary, keeping loe’s conserut:
RPL steing unbroken. He made BPL every monih in 14
WHKWE, a transplant from 3 land was active in the UD par
joining WeRQ, WARIUY, WBBEP and WAalf, WHe] U} handl
cunsiderable traffic in the January SET and WeK VO acted a
tacific Division contrel station for the ounbined uperaty
WaS{ was on the air from rie Marin Club o the SET, handl
une actual emergency with power lines down, then Inst
aatenna in the storm raging. WAoAMH. (n the bureka urea, |
moved up to the Advanced Class ficense. WB6JOP is again at §
‘The Soacwnz County SE1 preparztions found some act
eimergenyy conditions and twn mohile uaits were sent to |
lower Russian River for haodling emergency cummunicati
with tleod conditions existne. Sunoma vounty SEL used b
144 ard 420 NHz for eraffic work. WReG VI, bome from |
Navy. is uging Link gear for 2 meter fm. Kool Wel
WHeLUJIO and WAGALUD were at the kresno L)X meeting held
lan. The famalpais Kadio Club held their annual dinrer
instzllation of ufftcess tn Jan, WAGRIYM is tnoking tor 7$-me
YK for the SHNXCE effort, Seen at the XAROCU were KoME
KaU KT and K601, WBAIMO is holding Novice zlasses in Ma
frafiic: WABBYZ 405, WAKVD va, WAWLV 9%, WaBWY
WReJOP 82, WoFAX 14, WePZF 13, WABAUD 1, WRHaGV
(Prec) WHBAIOQP 23, WePZE 1,

SAN JUAQUIN YALEEY  SCM, Ralph Saroyan, Wa)l
The Tielta Awateur Hadio Cleb held s installation Jinr
meeting Jan. L7 with o% in attendance. The idub meets the



Important E«E Amateur Books from SAMS

the
bestselling
Amateur

hook

Repeaters; How to Build a Repeater; Re- ?3 Bipﬂlﬂ'ﬂﬂd
peater Applications. Includes an F-M Re-

peater Dbireci;tory. 111:;%?1‘9 ‘iassno other }fon&- lnng-Wire Antennas
parable book available. 228 pages; hard- . )
bound. Order 24008, only . .. .. $6.95 3 EDWARD M. NOLL, Wara/

13 Vertical, Beam, and
Triangle Antennas

by EDWARD M. NOLL, W3rFQ/
Dieseribes the design and
construction of 73 different.
antennasused by amateurs.
Each design is the result of
the author’s own experi-
ments with variousantenna ’
configurations; each has actually
been built and air-tested by the
anthor, Includes appendices cover-
ing the construction of noise bridges
and antenna line tuners, as well as
methods for measuring resonant fre-
queney, velocity factor, and stand-
ing-wave ratios. 160 pages.

Order 24021, only. .. .. ... . %$4.95

Order from your electronic parts
distributor or send coupon at right.

latest E& E title Single Sidehand:
The Radio Amateur's

F-M Hepeater Handhook &/ waray o. vooTow, werys

by KEN SESSIONS, JR., KeMyv#  This one-source guide em-

This is the definitive work
on the momentous and origin of ssh, the derivation
challenging SUbJ‘?(’t of  of wsb signals, carrier-sup-
amateur f-m repeaters, a pression techniques, side-
vital new development  band selection, and a com-
which hag been virtually  plete analysis of all types of
undocumented' Chapters ssh eguipment, Order 24014, oniy. .. $6.95

include: Preparing and Obtaining Sites for

New 18th Edition of the famous E& E

RADIO HANDBOOK
by WILLIAM I. ORR, WESA/

Completely updated edition of the famous com-
munications handbook which is the electronics
industry standard for engineers, technicians
and advanced amatewrs. Explains in authorita-
tive detail how to design and build all types of
radiocommunications equipment. Includes SSB
design and equipment, RTTY circuite, latest
semiconductor circuits and (s, as well as
special-purpose and computer circuitry. 896
pages; hardbound. Order 24020, only. . $13.50

Theery and Practice

phasizes basic principles and
eircuitry of ssb. Covers the

This is the first compendium
of virtually every type of
wire antenna used by ama-
teurs. Includes dimensions,
configurations, and detailed
construction data for 73 dif-
ferent antenna types. Ap-
pendices describe the con-
struction of noise bridges,
line tuners, and data on measuring resonant
frequency, velocity factor, and SWR. 160
pages. Order 24006, only. . .. .. ... $4.50

\%— EDITORS and ENGINEERS [l .

Howard W. Sams & Co., Inc. Dept. 0S-4
4300 W. 62nd St., Indianapolis, Ind. 46268

Send the following hoaks: Nas.

enclosed

. 3
{1 Send FREE 1970 Sams Book Catalog

Name e
PLEASE PRINT

I

I

f

|

i

I

i

Address {
B

[ ————— e ——



NEED CRYSTALS?
48 Hr.

DELIVERY

AN We can sup-

s ply  crystals

! from 2KHz io

’ ¢ 80MHz in

many types of
holders.

SPECIALS

Color TV crystal (3579, 545KHz) wire leads $1.60
4 for $5 an

100KHz freq. std. crystal (HC13/L) 4.50
1000 KHz freq. std, crystal (HCG/U) 3.50
Any CB crystal TR. or REC. ' 2.25
Any amateur band crystal {excep! 80 meters) $1.50 or
in Fi-243 holders 4 for $5.00
Any maring frequency (HGE/1R) 2.85
B0 meter—FTZ43 holders 2.50

We have in stock over six milllon crystals in-
cluding CRIA/AR, FT243, FT241, MCY, FT249,
HCG/U, HC13/U, HC25 /1), HC18/1, etc. Sand 104
for 1970 catalog with oscillator clreuits and stock
freq, listing. Add 10¢ per crystai ta above prices
for shipment 1st class, 15¢ each for air mail,

Special Quantity Prices to

Jobbers and Drealers
ORDER DIRECT
with check or
maney order fo

2400-C Crystal Drive

Fort Myers. Flerida 33961

."THE BEST"

2 METER
CONVERTER

Model 407

$39.95
ppd.

144-146 MHx in. 28.30 MHz
out or 146-148 MHz with a
second xial available for $4.95 extra

A full deseription of this fantastc converter
would &1 this page, but yon can take our word
for it {or those of bundreds of satisfled wusem)
that it'’s the best. The reason is simple — wo use
thtee RCA dual gate MOSFETs, one blpolar. and
3 diodes in the best circult ever, Still not con-
vinced? Then send for our free catalog and
the full description, plus photos and even
schematie.
Can't wailP Then send us a postal money order
for 838295 and we'll rush the 407 out tu Yo
NOTE: The Model 407 zs nlso ava labls in any
frequency combinaton ugl Iésuma at
higher prices) as listed our cataleg. ew York
City and State residents add local sales

VANGUARD LABS

bept, $-3, 156-23 Jamaics Ave., Hollls, N.Y, 11423
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Fri. wf wach tonth at 7230 PM al the i2an Webster Ir. High
Zchoul. |he Northern-southern Culifornia DX consertton was
field in kresco Jan. 31 with 23 in attendance, a new tacord.
twong  those attending were WHHYG, WARWXP, WaIPU,
WAGIRL. KalPH, BoPKQ, RnfNJ and WATIT, Wokik is
tooking for some 320-MHz contacts. WeRRN s on @ meters.
WRAHIP 15 o 7520, WEUOB s active with the Srockton
2 meter repeater, WAsHUTH recerved the “Buper-Noviee™ award.
TA1LDE s visiting in Stockton, RaAYA iz oil Jo cw, Welbl
recuiverd 2.5 messaues from SE ) exercises. WBAZRX has 4 new
final amplifier. WNAEFYE has an HW-16. WB6T + L attended the
SAROC, WakKTW chased DX during the 13X enntest. It yan are
planning to attend the Pacific Division Couvention, to he held
here 1n bresno, it is time tn send 1n your reservations. Address il
conmunicatings ta FARLU, Hox 783, bresno, Calif. Fraffic:
WEeHWA 344, KokQL 140, WAKSCEF 114 WHAABX 92,
WALIDE 53, WRRYXB (2,

SANTA CLARA VALLEY - SUM. Mbert Fo Gactano,
WoWFT. SFC: WRVZE, RM: WAsLEA. Lt is a real pleasure to
see NUN activity picking up agstin, us is evident by a QNI of 64 d
tor the munth uf Tan. Wel# [ is now active on RTTY and hopes
to get sone traffic there for NCN. & liege numher here were
active 1n the Sk, 1o general wll did o great sob aud the sk 1 went
well, WoaHVH hag been very active an NCUN and is limson to RN6
Wed, night. WaYX has heen very busy with tive autennas
teacking Oscar-5. a1l plans to handle the communications fur
the Powder Puft Derby that wiil start from Monterey in July.
Loohs tike WAZ L1 is gning o yet hack ap the air atter a Inng
ubsence. WHaIIWX 5 the new pres, of SUARRA. WeWGl has
mioved to Aplos and 15 on the air with a vertical from his mobile
home, WB&Z5F has built 2 new kever thut seemy to work well
hut can™t get up ennnuph nerve tn fry it op the air. Fhe West
Valley Radio Club has started its spong course for Novices and
General applicauts in beb. Chis sure by a wood w3y to get new
and higher-grade hams, WeYHM is rebuilding his 30-K Finul
amplifier around » pair of 4-280A% Don't torget fo sfarl your
plans for kield Day as early as possible, T'he better prepared you
are the betier vur will do as ’m sure past experienca has sbown,
Traftic: WAGOXF (260, WARSY 1045, WaYBY 346, WANLEA
237, WaHVR 1da, VWaNW 115, WAVZT 1ud, WeDEE 73,
WasGLE S, WeALL 48, WAHPL 22, WoddE 11, KePIW &,
WaZLo i

ROANOKE DIVISION

NORTH CAROLINA — S(IM, Calvin M, llempse‘-. Waduoo

Asat, SOM: dumes O Pullman, $4VTR, sko WAL VN, RM:
Walik, FAM: W3ATE, VELE PAM: WL Z. The N.C Fane Neg
by changed its pame o Carolinas Fone Net. 1t sbll meets ut
AMRS kH7 ot 01302 daily. K4CIA sas active in the Jan. D
party, WALZLT, B for Bladen County, reports bwn emescency
generators, WOAYS/4 will be operating from Wright-Patterson
AbH. The anpnat Roznoke Pivision LU Conterence will he held
4t the Sheraton Motor (nnin Lireensboro, NLC.. Jusing the week
end of Aapr ¥, upecial interest groups asd BECsoapd ther
assistants are nrged to be present, [bese weefings e very
helpful and 1 nin sure sou will get a lot out of them. SE1 was
veal good this vear. We now have the <arolinas CW. Nef, an
carly atid fate et which meets o 3873 at 23454 aaud 0300
Net schedules (all dailyd:

Aer Freg e e Hanager
R AN ] 3934 {anz 37

NUN(LNDec.) 3aTa [ERTCIEr iy ® HE
CHN(R) 23457 EL] W4IRE
CHLY h3Ing / 5 WHAGHH
1HEN GOI0L 0 WAGVNY

Traffic: WHAICE 304, WakVN 236, WRAML] B0, WALV NV 6Y,
KAMC oo, WASUQC 48, WaAW X4 40, WASRWC 33 WALGMC
32, WPAVNH/4 31, WHAHGT 3o, WITTN in. WH4GHR 14,
KEVBG 22, WEAIT 2. WESILO 13 WHAHGS (2, WdACY 12,
KICAX 5, W4L LI 2.

SUUTH CAROLINA -~ 50M, wharies N. Wright, WAPED ~
ShaST WASRCUT. PAM: WAV, RM: WAZOWY,
CN: 3STERHz Dy 231488 and 03004
wCPR:D 3930 kHZ Dy L Noors Suinosd0 and 1530 FST
SCSSHN: 3918 kHz Dy 00607 lanuuey Tfe: 139
tn Spartanbarg, WENTO reports K3HDX v taxeng hls home
brew piane: LNO has his antenna oo poles hit sHll is ingetive;
NI15 s rebnilding workherch anrd Dan Oonnvan howebrewing his
first rig while awasbng his Nuvice fcket. WHICB) reports
Larelina Repeuter Hoviety plmning o move 5 amd 2 meter
repeaters bo e ly-avguired sites, Repeater uow licensed a5
WRAPI N, The annuel Hoapoke Divsion  League Hfiowls
Cunference will be held in Greensharo, N.C. Apr. 1819, Anvuone
interested in feague activities is invited fo attend. Details are




CLEGG 66¢er ¥2

We offer suhject to prior sale new factory fresh Clegg 66'er six-meter transceivers at a
savings of $75 below normal amateur net price. Although our stock 15 farge, it s
definitely limited — so first come, first shipped.

The Clegg name is synonymous with the best of VHE gear and this unit is one of the
mast popular six meter units made. Intended for mobile or house current aperation,
the 66%r is rated 22 watts input with high level plate modulation. The dual
conversion receiver is rated .35 uV for 10dB signal-plus-sighal-to-naise ratio. The gate
is & kHz - ideai for AM operation. Freqguengy coverage of the receiver 1s 49.9 to 52.1
MHz, which includes MARS. The transmitter will tune through 54 MHz. Both an
effective noise limiter and AVC are designed into the receiver. Adjustable sauelch and
a spotting switch are included,

Reterring back to the transmitting section, this set has been designed for maximum
TVI reduction by means of bandpass coupling inserted between the oscillator and
doubler, again between the doubler and driver — and as if that weren’t enough, again
inserted between the driver and 2E28 final. Despite these frequently-used couplers,
each stage is broad-banded for rapid QSYing. Another worthy point is the ability of
the oscillator to avcept either 8, 12 or 25 MHz crystals or even an external VEO.
Dan't forget the high level speech amplifiers and the push-puil audio output. This
ensbies the use of relatively-insensitive mikes, but best of all, the buwit-in speech
clipping circuit provides 10 dB of greater average audio — thus giving your signal
more punch at the receiving end. Push-to-talk operation, naturaily; and we have a
good buy tn a companion mike and piug combination at only $10.

Dimensionally the set is 12" wide 12" deep and only 6% high. It weighs in at 19
pounds.

Betore these sets go — order yours today and experience the pleasure of good, clean
51X rmeter hatm operation,

HERBERT W. GORDON COMPANY

HELPING HAMS TO HELP THEMSELVES
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The ;
bridge ¥
omega-¢ buil

Historic . . . that's what it is. Particu-
larly if you've been looking for test
equipment that will aid in providing
peak performance. You see, our An-
tenna Noise Bridge will quickly pin-
point any trouble you may be having
with your antenna or coax feed line.
Use it to test your antenna system for
resonant frequency and impedance.
And it can be used on all types of
mobile and fixed antennas, or com-
plete antenna systems. Frequency
coverage? 1-100 MHz with Model
TE-701, and 1-300 MHz with TE-702.
The cost is only $24.95 or $34.95 re-
spectively . for a bridge that's
quietly making history.

Dealership inquiries invited.
For descriptive literature write:

omega-t systems incorporated

300 Terrace Village ¢ Richardson, Texas 75080
(214) 231-5121

easyterms. Used bargains,

4131 N. Keystone Ave.
On thenortheastside of
Indianapolis. Indiana 46205

qcan give you personal serviceon
helpmg you select better gear per
dollar tor your operating pleasure.
Qver30years experience. Bigtrades,

VAN SICKLE RADIO SUPPLY CO.
Gene Van Sickle, WOKJF Owner

1,500,000 AMERICANS
ARE CURED OF CANCER

AMERICAN CANCER SOCIETY
144

available from W4PED, WA4EFP or WA4ECT. If you can't
attend and have ideas or suggestions which vou would like
submitted to the group, let us know. Closing date for receipt of
SCM nominating petitions is Apr.10; details page 87 Feb.QST.
‘Traftic: W4PED 82, WANTO 39, WB4UBJ 9.

VIRGINIA ~ $CM, Robert J. Stagle, K4GR ~ Asst.SCM:
Albert E. MartinJr.  WATHV. SEC: WA4PBG. Asst. SEC:
WBACVY. RMs: WA4EUL, KAMLC, W4SHJ. PAM: W4OKN. I
regret the necessity of again starting the monthly column by
anoouncing the passing on Jan.16 of W4GO. WB4DRB is on the
air at college in Williamsburg. Mark vyour calendars for the
League Officers Roanoke Division Conference at Greenshoro the
weekend of Apr.18. WA4PBG is vchairing. Virginia SET
participation best ever under our SEC WA4PBG, and Asst.SEC,
WB4CVY. WA4Y XK active as OBS on vhf and reporis a 6-meter
upening into New Orleans on Jan.18. OO W4HU reported
twenty out-of-band 2nd harmonics in Jan. When did vou last
check yours? K4CGY, net mgr of VFN, reports an ayerage of 27
checkins with some going over 35! WA4FGC has a new SB-101
on air and is uperating two stations. VFN meeting planned for
Apr.5 in Richmond. WB4GTS building an $8-220. W4KFC and
WB4DRB both report copying the satellite. W4YZC is up from
the flu: he has the W. T. Woodson High School (Fairfax) Radio
Club going. K4BVE passed Advanced. W4VZR reports regufar
RTTY OBSing with K4OHW, K4KCX, K4GCM, W4CSR and
WACTT as regular audience. K4TSJ firing up from new QTH.
Pleased to report W4KAOQO back after hospital sojourn. W4JUJ
received  Trillium Award, WB4GDO also passed Advanced.
W8IM, S8CM W.Va.. has been active lately in VSBN. W4YZT
made BPL with over 100 origs plus deliveries! Traffic: (Jan.)
W4aUQ 464, WBACVY 357, K4KNP 298, WTWST/4 260, K4PQL
258, WANLC 240, WAYZT 231, WA4PBG 213, WB4KDT 176,
WB4GTS (21, W4SHJ 109, WA4JIF 103, WB4DRB 99,
WA4EUL 93, W4TE 89, WB4ODN 87, K4GR 85, WAOKN 59,
WATIF/3 55, W4BUW 52. WATHV 33, WAKFC 23, W40OBE 23,
WAAWOG 23, WAYZC 20, WAGEQ 19, K4JM 16, WA4NIG 14.
KALMB 13, WB4IRA 9, W4MK B, KaVCY &, K4SDS e,
WA4YRH s, WB4HNJ 4, W4KX 4, WAVZR 2, W4KAO 1,
K4TS) 1. (Dec.) WAOKN 35, K4FSS 33, WA4YRH 5, WB4GDO
4

WEST VIRGINIA — SCM, Donald B. Morris, W8JM — SEC:
WSEV. RM: WBBBBG, PAMs: W8IYD, KBCHW. Phone Net Mgr.
WBBAQE. Buckhannon ARC officers: W8WVM, pres.; K§YOD,
secy-ireas. | regret to report the passing of WASBJCC of
Martinsburg, WABZZI, WASRQB and WBSBBG sent PSHR
reports. WVN Phone net reports 33 sessions, 474 stations and
105 messages, WBHZA worked South Dakota, No.33, on 160.
WBCKX, WBHZA, WBIWX, WABNDY, WABSHT, WABZZI and
WB8BBG received WVN Net certificates. WVN cw net reports 45
sessions, 286 stations and 122 messages. During SET WVN nets
passed 111 messages. WNBFOB, Bridgeport. is a new Novice.
WNSCPK is operating portable from Florida. WASNDY holds a
RACES Training net Sun. at 8 AM on 3996, K8BCF and KBLSN
visiting state amateurs promoting the State ARRL Convention at
Jackson Mills July 4 and 5. K8V AI and WBIM trying to close gap
between Fairmont, Parkersburg and Huntington on 145 fm.
Mountain State Emergency Net reports 8 sessions, 42 stations
handling 42 messages. Wheeling Radio Club will hotd annual
YL-OM Dinner May 2 at Oglebay Park. WASPFB built an ssb
transmitter. Traffic: WB8BBBG 276, WBHZA 116, WABNDY 47,
WASBZZI 57, WBCKX 48, WBEV 42, WABRQB 38, WABLFW 25,
W8IM 12, WASWCK 11, WABPOS 5, KSQEW 4, WBBAQE 3,
K8BCF 3, W8TGF 2, KSTPF 2, WE8WEJ 1, WASUNP |, W8FZP
1, WABFZP 1, K8CHW 1, WBBAKR 1, KB8CFT 1, W8FRO 1,
WABWIX 1, WABZNH 1.

ROCKY MOUNTAIN DIVISION

COLORADO -~ SCM, Charles M. Cotterell, WOSIN. Asst.
SCM: Neal Morris, K@TIV. SEC: WAGHLQ. RM: W@LRN.
PAMs: WECXW and K@IGA. WAQLIK has moved to California.
Many stations throughout Colorado participated in SET with

ARE YOU LICENSED?

® When joining the League or renewing
your membership, it is important that
yvou show whether you have an amateur
operator license. Please state your call
and /or the class of operator license held,
that we may verify your classification,



h e VN

ROY ALCIATORE, W5RU,
Proprietor, Antoine's Restaurant, New Qrleans

“In 1921 | took out my first ham license and hecame
a member of the American Radio Relay League. The
League was of tremendous help in my early career
and is even more so now. | am firmly convinced that
were it not for the guidance and inspiration of the
League, there wonld be no ham radio as we know it
today.”

What League Membership does for you

¢ (8T - the one indispensable journal which
covers every facet of amateur radio—interastingly.
authoritatively and consistently,

¢ Your personat information service—answers to
yaur questions on technical problems, operating
needs, legai and regulatory matters,

® A comprehensive fibrary of technical publica-
tions and aperating aids, covering vour particular
interests.

® A personal voice in amateur radio affairs thraugh
your elected representatives and your headguarters
staff.

& A wide range of opportunities ta participate in
a field or public service activity of your choice.

e A full program of on-the-air activities, operating
contests and achievement awards for every area
and level of interest in amateur radio,

e FProgram materials, organizational help and
training aids through League affiliation with your
tadio ciub.

o Continuing representation before governmental
legislative and regulatory bodies, with international
amateur erganizations, and at frequency allocation
conterences,

¢ Daily code practice sessions at each ficense
proficiency level and regular informatianal bulletins
via WIAW, the headquarters station

o The opportunity to be part of the ham's own
organization which has been remarkably effective
in advancing and strengthening amateur radio for
mare than half a century.

Chances are, one or imore of the League’s varied programs is appealing to vou — or you
weoutldn’t be reading Q8T this wmonth. Statistically, 90% of you are atready wmembers
and sa don't personally need the cnvelope attached to this page. But why not contrib-
ute a bit of yourself to our joint effort by being a League salesman? You like QST, or
the Technical Information Service, or the code practice from WIAW, or Leagne laison
with Government offices in Washington, oy representation at the world radiv confer-
eaces in Geneva, or League support of public service work —— ar all of them!

A friend of yours will, too — hand him the envelope so be may join the League and

be a part of all this,
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* Over $1,500 in PRIZES
to be given away!

e Special Money-Saving,
QOne-Day Prices on Ham
and CB equipment.
{Anyone can buy!)

* Your chance to meet the
friends you talk to on
the Air!

* Your chance to meet fac-
tory reps and see new
equipment on display!

No registration fee. Your valid
F.C.C. Ham ot CB license in your
possession admits you and your
family...makes you eligible for
the prizes. (Ham license for Ham
prizes —CB license for CB prizes).

The [enver. EnglewoodLittleton, Leveland aud  UolnCady
Springs areds put the local arganizatinns thru their paves in the
SET. (1) WEGIHL has bheen active, OVS WEMOX reports gad
w5 from Uscar 5. K 1WYS sent very extensive Sk [ reportdx bt
WAPRLY has heen Keeping other tisear watchers intnrmed. The
Penver Radin Uleb has @ tiew Uslorudo Ham Bivectory available.
Denver AKRKL Lix met after SET and made plans 0 improve!
o a4 160 meter sectinn net was discussed, Will rup tests.
Anyune interested coutact SUM or KM, DRC will have 3 new
repeater set up uil 444.3% and 449,35 wn Hear Mtn. WOLRW
tork 171 the Lot metes cotitests all states west of Mississippi Rives
except Wyn and Ack. WPOWP reports little chance of changing
hai license plate fees this session. Election this tall. K@IGA is
the new PAM for Hi-Noon net, Net reports: CUN totad QNI 235
(SEF 10, F0C 250 (Lav) Lot minutes for 44 sexsions i 396 10
sessions) LW fiaison, RSP, K@FOH, RALUR, RaMNQ,
WAPMNL, WOLG aud WAPPRL, CrPN, 1728770 QNI 37, §TC
45 (SETY Hi-Noon, QNI 944, Q1 150, time 1132, 31 sessions
Lolumbine, ONL 1142, GFC 140 plus phooe calls, patches o
Jal, time 1HRE Traffic: E@Zsb 857, Wowy X 239, WABMNI
178 (NCS, CON & [TWN for SELy, KGDOW 161, W@LG &9
KYMND 38, hoFUR KBS, WRUAT &, WELRN JT. KETIY 30
RFUA 20, WOKFH 10, WESIN 19, bt Lo 18, WAGPGM 15
WHLhE 9, WRLUR & YWLRW 5 WHCH] §. waiwk 4
EIWYS9 1

NEW MEXICQ — UM, dazmes R. Prine, WSNUL % hearl)
welcome o the New Year appoiatment of WAsUIY as Routs
Manager and the zddifion of WSONY to the U0 corps,
correctan s in order: I'he lan. QST listing for New Mexico jNel
should he 37%0 kHz, 972 30 CMT, Tu-Sat. Congratulations amd s
b will done to thase stations thut participated in the Simulatzc
Fmergency Test. WST.OH has added a new anteana tower Te
impenve station, Welcone te KSFHL, Cannon AEB, whos
participation in the teaffic nets provades a valuable link with rhe
Incal atwteurs. 1 any of the uther military chib stuteons
participate tn on-the-air amatevur affairs of their acea RsMal
has 4u states confitmed on 160 meters, Jraftic: BaMAT iy
WERE 1A% WASUIY 90, WAS WA 335, WSDIMG 32, K3I3) 2a,
WENDI 28, WASEAL 1o, \WASOH) 10, WASMIY ¥, WASINU §

UTAH - 50M, Thomas H. Miller. WTOQWEL S0 WIWEKF
KM WIOUK, BUN report: DNE 856, QIO 187, sessinns 4.4, time
¥ze minntes. Vhe SFT was Lotsidersd successtul. This vear the
puercise wan condocted from the 1tah State Civit Defens
L umanunications {enter under direction nf WIWKF, Utah bEV
itp presentatives from state civit defense, haard of health, medica
associztion and smbulance sssuviation supplied the messapes ang
prublems to anppurt the esercise. B s estimuted that ™7
amateurs parkicipated on 7%, 40 and 2 meters. Ihe SEL a
ate U1 Communications (HTicer WINET were quite please
with the weerall results, BUN held Forth each bowr diieng the
evergise, providiag liasnn to TWN and PAN for the long-han
teaffic. WATMLEL 15 noew adive on |60 meters. R7EIS will b
QRT until May, WYHPH finally made the geade with the Silan
he's been working tor, int &0 Inng. Traffic: WM 367 W2007
P40, RISOT Ad, WIOQWH 31, KTCLO $2, WNYNHA 2.

WYOMING « 50M, Wavae 8l Moore, WTCQL. SEC: ETNOX
RM: K7KSA. FAMs: W7TZK, KYSLM. OBY: KI8LM, KTNGX
WISDA, KTTAG, WATFHA, Nets: Pony Fupress. Sun, al gao
ol 39205 YO, daily at TR0 on seiuo; lackalope, Mon, thee Sal
b 1215 on 7260; W Net, Mon. thra Sat, at 0640 on $920; 1%
Net, 1903 Mng, thru Bri. on 3950, We all regret the passing o
Hal Mapes, W70IXV, ui dan, Zi. & long-time radio operator, b
served in the rerchaut marine o WW1, WW2 and the borea
War, Wyoming had o very successful SE1, K7ZFW was appointe
state wowmnnications officer for wvil defense the first of th
year wind i5 duing 2 gowd job o organizing the RACES, i'h
Houky Mountain Divisinn Convention will be held in bates Par
Time 131314, Prathic: KINQX 425, WATCLE 108, WIGA
220, KMTH 176, KYKSA 162, WISDA 114, WITTK =,
WTHLA 38, WIYWW 32, WIVII 28, KTVWA 27, WATGYD X
WIWRS 14, KTTWE H. R70IW 7. WATAUV 4 K7IED .
is?HRH 2.

SOUTHEASTERN DIVISION

ALABAMA -~ 5UM, Dopald W. Bunaer, WAWLG - e
K4k, PAM: WAHDO. RM: WaH¥U. This vear's SET, which s
the contest designed to train us for emergency preparedness, wa
A whopping sucvess = 1 think. AL least it Boys all the nets dowa
with haadhing tratfie, the extent to which it was successful wil
depend solely npon how moch we have learned tram all th
traffic, long hours, (JRM, UKN znd even some confusion. If yor
have any ideas how we wan streamline our emergency plan
within the section {ur even hetween sectiong) please |et vou
#M, SFC o1 PAM bear from you, Fhe [DSth arbit of tiscur 3 wa
receved by WRALNM. HHYAUE!M is o new Yl active fron
Jacksottville State University. It was yguite a thrill working th



Up-to-date and fuily illustrated. ..

for amateurs, designers, experimenters, students.

Reneiving Tube Manual RC-286,

Solid-State Hobby Gircuits Man-

Transmitting Tubes TT-5, more

656 pages of dafa for over 1400
fube types including color and
B&W picture tubes., detailed ap-
plication guide for receiving tubes
... 36 clrcuits complete with parts
lists ... simplified data reference
and comparisan, $1.75*

Transistor, Thyristor & Diode

Manual SC-14, 656 pages cover-
ing transistors, thyristors, silicon
rectifiers, tunnet and other semi-
conductor diodes...38 circuits
camplete with parts lists and data
tor over 770 devices. $2.50*

Power Gircuits SP-51, 448 pages
un power ¢ireuits using transis-
tors, vectifiers, and thyristors. The
designer's instani reference io
“what'snew" and “howto,” $2,00*

Ha[HM-90, 224 pages... 35 circuits
for experimenters. .. construction
layouts, schematics, full-size
drilling templates, $1,75*

Linear Integrated Circuits IC-41,

than 120 power tubes described
in 320 pages...circuits for trans-
mitting and industrial applica-
tions. .. application guide. 31.00*

Phototubes and Photocells PT-

4b2-page manual explains basic
principles in design and applica-
tion ot Tlinear IC's,, ., schematics,
operating characteristics, and
performance data. $2.00*

Silicon Contralled Rectifier Ex-
parimenter’'s Manual KM-71, 138-
page manual on 24 pragtical con-
irol circuits, each illustrated with
schematics, chassis lavouts, and
photos of wired circuits using ac-
tive semiconductor componenis
from RCA Experimenter's Kits.
$0.95~

60, 192 pages with chart for mui-
tipller phototubes...data for 90
photosensitive devices. $1.50"
See your RCA Distributor or send
check or money order to Com-
mersial Engineering, Sest. DSD-37
RCA Electronic Components,
Harrison, N. J. 070289

*Qptienal Price {Domestic)




C11 tarty this past time. Alabama seens to be “are™ it's |ust
like being a DA station. 11 you buve «n ARRL appointment get
in there and work the next nne, Recent NATYX A elerHon resnits:
K4MG, pres.s K4AFK, secy, K3BE U has a new SHE-220, Traffic:
Chum.) WAEYY 231, WBaLAL 217, W4HFU 200, WHB4EK]T tui,
WHAKDI 193, WE4LAG %9, WA4VEK 144, KIKID 142,
WHAIMH 124, WREHIN 112, WAHSM 106, WALGGD 8BS,
WHALEY 71, WHAKSE 68, KAWHW 57, WHANCT 56, KeAGZ
82, WASHOP 51, WBALCLU 45, WRILNM 3t, WAGEYO an,
WAINIU 3u, WNAOIG 23, WAWLEG 21, WHABLX 13, W4LGH
P, WALTMY 11, haUMIN 7. WEAKSM 3, KeWUG 2.

PANTERN FLORIDA — =CM, John b Purter, WaKGE —
Asate BUM: Albert Hamel, K4SIH, SPC: WalYT. A Sk
WASME., RMs: W4lLh, KAEHY jow), WARWM (RTTY) FAM
74; W4OUX, PAM 40 W4sSDK, FAM VHF: WA4BMC. The
‘trapreal Humboree wias u big suceess this year. Bob and Fllen
White from #tg. were the scleowmed gnests. WD, vir new
IHractar was put through the weinper al the question-and-unswer
sesaion, Now let's gl mack our caiendars Tur May 2 A and 24 for
the big Orlando Hamfest/FM Coavention. The 1970 SE |1 appears
tir he a suceess o1 nor sechon. Another fist 10 the SET was
EITY wrewit established hetween WAAKE in Miami, K459H in
Pompann Heach and WaIKR in Uhipley, We welenme Mae aind Al
Rurke hach for the season, Mae made BPL for just part of the
mnnth, WRET/K4UT is aldo back ror the suason, Welcome also to
2004, who plans to stay. New officers of Vern Beach AR
are WAKEFE, pres; W4DGZ, vice-pres. i WAIYTY, seovs Whd-
ABX. Freas. New hams are WN4PLA, WNAPLIP znd WRIOOQV.
New bEUs are WRSUBE tade), Wali '/ (Highlands), WA4BWE
tHrevard) aod WA4AOUD (Monroe). New 8M is W4tLE. Reg wili
wather and dissrminate news regarding owr sectinn ow nets, The
Nowce Hurocane Net needs support Hat, sizd dSun at 3 P.MLEST
wil 7165 kHzZ. Herfe 13 a chance to learn ¢w ae? procedure for the
O I'imers alsao. The 7265 Met s going atrong ol Suil,
Wallli{4, at Tampa Fair, ugan racks up o wuountain of tratfic,
tiur nets weicomsd the chutlenge.. K4SJH has heen appointed
Aast, Si'M. Ham peeds no infroductinn: fis support ot this
sevtion through the vears 35 krown tuoall, WaLEP has new
Zometer ¢ig o how along with the satenons to rmatch. Much
concern was genesated over license Fiate Bill HRU12L, We
certainfy hnpe this bhill & defeated mpuin tins vear. Trarfie:
WACULMA 670, WA4SUK 354, WalLE 421, WaFPC 3a7,
SRIviWS 287, WHAAIW 221, WA4ITH 249, WASHDH 244,
BHAHIW 234, WaTIM 163, Wa4LYT 156, WAAESH 135, WabDIR

133, WASME 132, WASUUHMG 119, WHAGHD 11e, K3IW
P11, WAHW 99, WAIHED 92, WA4NIA KT, W4AKH K
Wal bl B3, k4SIH 83, WERZY/ 2 81, WHabIY 7% W4FP 7
K4G] a9, WBATIR 67, WASWEZT 62, WBAHTI A1, WaKRU S
RAERFE a1, K4DAK 46, WAKGI 46, RAIEX 45, W4BNE 4
WAYEPX 43, W4LIVID 41, WANGR 40, WIZAK 40, KAYLE 2
WANYL 31, WHAHNL 29, WH4LRY 5, K4lS 24, K4LPS 2
WRAKPE 14, WAGLIW 18, WalA (A, WALE 13, BJOER |
WALRY U V1 Wavig 11, whBsoOD 1o, wasty 1o, Wasu
1, WaAHCF n, WBATIH L (Dec) WA4DH 117, WE4FIY 2
WAGDE 14, WHROA 19, WAIWLL 15, Wavko 11, was50M
R4LBR 4

NINTH GEORGIA OS50 PARTY

This contest, sponsored by the ©olimbus Amateur Hadio
Club Ine., WACYY, will take place from 2000 GMT May 9
tn 3200 GMT May i1, with no time nr power restrictions,
It is wpen tu all amatewrs witd tia-to-{>a. rontacts are
permitted. Statinns may be worked anee oft phone and
onee ol oW on each bamd. The exchaage wilf be QSO pr,,
RE DY and DIH (eounty for {ra. station and state,
provinee ar tntry for nthers), Logging information~—
Liteitime 1 MT, station worked, exchanges, butigs,
cmsgion. multipliers clnimed, Suggested frequencies: cw
P410 3800 Tnay 140AD 2WDAN 2ROLD: wh 3978 7260
14200 21410 28n0tk Nouvices 372% 7175 11110, Scoring
wyatetn: A ceentpiete QN0 counts @ points. Ga. stations
multiply puints by the wr. of different stares und
Cynadian provinces worked, (DX stations may he worked
for pomts, but do wet sodnt a8 multipliers,) Non-Ga,
stations use the nr. of Ga, cooaties £or the ontdtiplier {a
possihte total of 189k Awards: Certificaies to the highest
senklng stattan in each state, province, country, Geoargia
cstnty, Second and third place awards whese warranted.
A plague v fhe top Ceorgis stubion, top out-olstate
entry, tn the Ga. vlubh with the highest aggregate seore,
top portable of mobile from a station nperating outside
his howme vonnty, The muibng deadline » fune K. Hend
vuur fog to Columbus ARG, Lo, /o Inkn T, Laney I,
KARAL 1950 iris Drive, Columbus, Ga. 31906, Include 8
signed  declaration that all contest sules aod operating
regilations have been pbserved. A lurge s.aa.e, would be
dppreciated.

NN DN NI R NINIRDIRNDNNNINDINNINNNINNIDNNNH N

UP TO DATE...

q.iIE 63rd edition of the Radio Amateur’s LICENSE MANUAL
is complete, up to date and revised 10 inciude latest infarmation on
amateur licensing, Containg information on licensing procedures;
sample questions and auswers for all FCC amateur exams; all of the
current information on frequency privileges tor the vatious classes
of mnateur licenses: the full text of RACES reyulations; details of
the Rectiprocal Operating Agreement, aud the current FCC exans-

ination schedule.

A useful manual for all, newcomer and oltimer alike.

Order YOUR copy today

PRICE ‘# ’ '00 POSTPAID

u‘i‘.[.l’.. the dope berween two
cuvers » » » complete and easy
to upderstand,
® NOVICE » CONDITIONAL
« TECHNICIAN o GENERAL
o ADVANCED
» EXTRA-CLASS

The AMERICAN RADIO RELAY LLEAGUE, Inc
NEWINGTON, CONN. o6t11
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“Imsmass" BNdl..

Plug in the PR-550 Phone Patch!

Record yvour own station. playback a record-

Plug-in VEI‘SHIIHW'

The Superh Transceiver with Total System Capability

Plug in the RV-550 Remote VFQ!

With its function switch you can select the re-
mote unit to Control, Receive, Transceive or
Transmit frequency independently. Gives vou
about the same flexibility as a separate trans-
mitter and a receiver!

ing to the transmitter, record or playback to
your phone. . .or record a complete two-way
conversation while making a phone pateh with

the use of a tape recorder!

Iy,

o

10 South 34th Sireet * Dept. QST-JJ52 « Council Bluffs, lowa 51501

Plug in the RF-350 Console!

Precision wattmeter 3.5 - 30.0 mHz with 400
and 4,000 watt scales, forward and reflected
power. Buift-in Antenna Selector Switch for six
positions with unused pulputs grounded.

\\*&\\\W//@’f/ Write for free brochure on the GT-550 line —
/

—galaxy electronics

/)7/!”\\\\\’\% “"Pacesetter in Amateur/Commercial Equipment Dasign”




WANTED/
l Chuck, WBUCG, WANTS an opporfunity to

quote your ham needs. 31 vears a ham gear
? dealer.  Signal/Qne, Collins, Drake, Swan

and ail others. Also 525,000 inventory of
used gear. Request list.

MIDWEST HAM HEADQUARTERS
ELECTRONIC DISTRIBUTOR

\.1%0 Peack Muskegon,Mich. 49441
—

Wa prohebly have the hest Invantory of gond lab test equinment
tn tie enuntry, and ap axe, assoriment of communie. equpt., and
[ine-power regulation & freq.-chang equpt., but please do net
axk for catalog] Ask for sperific items ar kinds of [tems you need(
Wa nlsn buy! What dn yair hava?

WANTED: GOQOD LAB TEST EQUPT & MIL COMMUNIC.

GOODHEART CO. INC.

Box E220.Q5T, Beircrly Hills, Calif. 90713
ea 213, affice 272.5707, messages 275-5432

ENJOY EASY, RESTFUL KEYING

wih YW IBROPLEYX

Sending beeomes fun instead
of work swith the BEMI-
AUTOMATIQ Vibroplex, It
aetually does all the arm-
tiring  nerve wrecking
woark for you, Adjustable
to  any desired speed
Standard models have pol-
ished Chromiurm top parts
and gray base. DelLuxe
modelg plso inelude Chro-
tmium Base and red finger
and thumb pieees. ¥ive mndela to choose from, Priced =t
$21.95 to the 24K Ciold Plated Base 'Presentation” ab $43.95.

YIBRO-KEYER

Works perfectly with any
Blectronie ‘Transmitting
Unit. Weighs 2% lbs,, with
i hase 315* by 414", Has Vi-
broplex's finely polighed
parts, red knob and finger,
und thumb pieces, Standard mod-
~1 $20,95; Deluxe model includes
Chromium Plated Base at only
$27.50.

rder todny at your dealers or divect

THE YIBROPLEX CO., INC,

32 Broadway New York., N- ¥. 10002

FREE
Folder
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GEORGIA - SUM. Howard L. Schonher, W4RZL - BB
WAAWAEL KM: K4RAL PAMs: K4HQI, W4ALRR, W4HYW,
active in Vouisiang QSQ PFarty and D Party, would Jike to
reactivate GIN, Anv suggestions or help nfferad? WASARS hux a
Twuer, WAGHYW a new Drake line. W4'TYE added a new ir
uperator Pec. 31, K4HQL is back on KTTY, WALRR hasn't
heard new tscar vet, W4DQD has been appointed asst. director.
He took part in Jan, D Party, Genorgia Single Sideband Net,
20T% ke daily 4t 0100 GMT reports NI 1009 with 120
messages and 2¢ patches, Georgia State Net, 3594 daily at 0000
and (300, reports QNI 713 apd QTC 469, Our sympathy 1o
W4 FDN on the severe illness of his mother. George has asked for
replacement a8 RM hut is looking torward to return to activity
an GSN as soun as his mother improves. Many thanks to KABAJ
tor picking up the responsibilities of the ret and sccepting the
RM appointment. WaBDY was very active on RN and EAR
duting SET. WE4KVE is looking forward to DX and county.
hunting activity, W4OHA 18 beginning his 21st year of hamming
wath new Tm sguipment. Trafiics W4REL 378, W40V 312
KABAI 300, WAARAV 190, WAAWQU (65, WaDDY {56,
WAPIM 134, WaUVP 110, WaNSO 108, WHBSNQA #4, WICZN
85, WBEKVE 31, WB4DMO 31, WAFYE 16, KaPIK 9, WA4)L L
7, WBeL'EC 7, WaOHA n, WEREl 6, WAISS 3.

WEST INDIES - 5UM, Jose Medina-Hernander, KP4, We
ure sadderned at theirreparab le loss of KP4SA, Ulises Mazin, at
initiator of radio communications activity and one who started
gurded and inspired many of s inte the gullant and excellen
habhy of amateur Tadio; He was a ceal old-timer who live
during every occaston ta the highest standard of organtzed eadic
amateur Ufe, Let us all improve all our standurs, moral, ethica
and techaical, a#s # sincere mvmorigl tn his dedication and
friendship. & PaD1S operates the club station at Sagrado Corazor
wnd is thurd-geneeation amatenr. KP4s WD, YT, REK, AST tall
DX, antennas and ARRIL DXCC on 7 MHz Sat, Listen in for .
gadiate cousse on X-chasing; also inciuded soence, literatur
und phiosaphy, plus aniateur radw, All KP3s wish KF4AVD »
prompt recovery and comehack on fhe aic, Rom-Pineda of E
Diarle de N.Y. reported on De¢, {7 Q8T (ARRL) West Indie:
section notces and offers space for KP4 infarmation. ¥raffic
KP4WT 103,

WESTERN FLORIDA - 5CM, brank M. Butler, Jr., WaRK}
- Bk WHIKB, PAM: WAMOQD, RM-RTTY: W4WEB. Nets:

Net Freq, fimeily Sess, oNe g
WhPN IW%T rionZ Dy 31
QFN ARS] O0DUOI00Z Dy 84 387 i8

NW LA FM 146.94 04D0L Dy -
A bl mntraduced i the Fla. Legislature would up the cost o
all-letter license tags from $1.00 to $5.00, Muake your protest
known! Tallabasser: KAGRD was appointed 00, Ham's Wid
Warld was shown on Uh. & TV, WaMOQ, WEALOQ, WA4YP(
ynd WB4GTY demonstrated ham radio at 2 boys juvenile home
FPIDM is a grad, studeni at FSLIL. Hoaifay: WN4PIT is
srafuite nt Walkl's class at Chipola Jr, Coflege. #anama ity
WAGTS inined Sdent Kevs. WB4GAO and WASVIY are active ol
aau-MHe. am, as well as 2-meter Tm. Crestview? A 2-meter fm ri
was permanently installed at the Sheriff's Office npen to lnca
hams 24 hours 2 day. Port Waltnn/Fglin AFR: A very successtu
local SET was held by &0 WH4LOLU. WARLBM is now 173
WANN, BARY statinn, gut its bt beam and rotator repaired
thanks to WA4FDJ. Paygronnd ARC is sponsoring a code class
instructors are WARVE, h3UBR, WAUXW and WHANHH. Ne
bams in the area are WH4ACDR and KoQPH{4, Pensacols
WAIHY] sutfered a severe haart attaek, but s reeovenng. I'h
FEARA obtained a idicw. generator through efforts of K4FKV
New hams incinude WN4PGCU and WB4PKR. Trmaffic: (Jan,
K4VFY 249n, WHlKB 254 WB4DVM 53, WB4IXK 45, W4WE
43, W4FDI 38, WERKH J0, WSBVE 28, {Dec.t KAVFY J6.
RR1Y/Wa 187, WHAIXK 7.

SOUTHWESTERN DIVISION

ARIZONA - SCM, Gary M. Hemman, WICAF  HEU
KYGPZ, RM: EINHY., PAM: WTUXZ. The Annuwal ARC/
Winfer Hamfest was held at kstrella Mouatain Park keh, 1 watl
about sixty amateurs plus their families attendimp. WATLPR
KTGHS apd KTVOR made the arrapgements and KTREA had
swap table as usual, The next hamtest in Arizona s af k. 1uthi
vear Flagstaft July 24, 2% and 6. The Arizona Q50 Porty
sponsored by Syguaro High School ARC, is April 25 and 2¢
Uontact WATISP {ur rales, The SET was very successtul wat
ubout 90 amateurs participating (n either 2 local or the stat
exercise. Anx, Repeater Assu, officers are K7YYFR, pres
WATHED, vice-pres.; KTHSA, rec. secy.; WATDSW, corr, secy
treas,; WTUXZ, custodian. Cochise Amateur Radio FM Assr
aificers: W7ACL, pres, WTGLN, vice-pres.; WTELQ, secy.-treas



PORTABLE /LOW POWER /LOW COST

LU TEN-TEC

POWER-MITE TRANSCEIVERS

The Power-Mite includes a Synchrodyne direct conversion receiver and soiid
Put MOIr@ state CW transmitter, Drift is tess than 100 Hz. Adequate receiver sensltivity
even for “'down under” DX signals. An "M derived filter provides 2 KHz

i selectivity. Built-in side-tone, receiver muting. integral break-in kaying with
adventure ’nto adjustable delay {PM 3A only) makes operating virtually eHortless, Keying is

clean and wave shaped for easy copy.
Amateur A comparct Power-Mite {ransceiver axcels as a traveling companion. It needs

Radio anly an antenna, key, headphones and a lantern battery tor instant
CW communication wherever you are.

POWER-MITE PM 3 $69.95 POWER-MITE PM 2 454,95

POWER-MITE PM 32A $§75.95 POWER-MITE PM 1 $49.95 qess casg
Old timers who are a litite bored with high Ideal tor the Novice, portable operation, QRP
power are finding the Fowser-Mite u refreshing work and emergency service. [t may be used to
challenge. Beginners experience all the thrills of drive & llnear amplifier.

<conguering distance and making new friends.

Transceivers are wired, ready-to-operate fow power band-switching packages, with tlywheel tuning and
slide-rule dial, The PM t & PM 2 can be crystal controlled for Novice use

Gt
Frequency range (Band) 40 meters |Range) 7.0-7.4 MHz  (Band) 40 meters {Range) 7.0-7.3 MHz
A0 meters 14,0-14.8 MHz 30 meters 3.5-4.0 MHr

Finish Baked enamel. End panels, walnut same}

e waod grain,
Pawer Required 12 volts DC 30 ma. to raceive 12 V. DG 20 ma. to receive
450 ma, to transmit 200 ma. to transmit

Semi-conductar Devices 1 dual-gate MOSFET, { integrated 1 dual-gate MOSFET, 1 integrated

elreuit, 8 silicon transistors circuit, 4 sillcon transistors

Types of Reception CW-58B-AM CW-SSB-AM

Selectivity 2 kHz at & db down points (same)

Sensitivity Less than 1 uv (same)

Antenna output impendence Pi Network 50-75 ohms, Fixed Link

Audio Cutput impendence 1000 ohms, (same)

Frequency response == 3 dbh 200-2500 Hz

Frequency Stabillty Loss than 100 Hz drift. No warm up [same)

Power Input I Approx_i_rpa_tgly 5 watts Approximately 2 watis.

Front panel controls Qn-oif, 40-20 band switches (3}, On-off, 40-80 band switches (3),
transmit-receive, volume, receiver transmil-receive, volumea, VFQ/erystal,
perk. tune-operate, tune, raceiver peak, oscillator tuning and
lpad. Metered amplitier, amplifier tuning. Metered amplifiar.
Head phone tip [acks. Head phene tip jacks.

Tuning Slide-rule dial. Flywheel tuning ~ [(same) _

Size HWD 4147, 10%"” 6% _ . isame}

Shipping weight 3 pounds 2% potinds )

1L.OW COST ACCESORIES FOR POWERMITE TRANSCEIVERS ARE AVAILABLE

Smokies come see ust
We' L i. N. li
SEVIERVILLE, TENNESSEE 37862 e're 15 mi. N. of Gatlinburg

rTE N -TE c! INC. When vigiting the
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Radio Amateurs
¢ Reference Libraty

WORLD PREFIX MAP . Full color, 407 % 28", shows
pretizes on each country . . . DX zones, time zones,
cities, vross referenced tables .. ., ... . postpaid $3.90

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — fram the center of the United States! Full
color, 30" % 25%, listing Great Circle bearings in de-
wrees foar 4ix major LS, cities; Boston, Washington,
D.C., Miami, Seattle, San Francisco & los Angeles.
st raeaicey s - pOSIpAIE $1,00

RADIQ AMATEURS MAP OF NORTH AMERICA] Full
colar, 30" x 25" —includes Central Amenca and the
Canbbean to the equator, showing call aress, zone
houndaries, prefixes and time zones, FCU frequency
chart, plus intormative information on each of the S0
United States and ather Countries. ...postpaid $1.00

WORLD ATLAS — Only atlas compiled for radic ama.
teurs. Packed with world-wide informatwon — includes
11 maps, 1 4 coiors with zore boundaries and coun-
try prefives on each map, Alse includes a polar pra-
lection map of the worid plus a map of the Antarctica
-~ a gomplete set of maps of the waorld. 20 pages,

mize 34T X 12 L. o imesenaans- . postpaid $2,00
Carplate reference library of maps — set of 4 as listed
above - ........ e e ramen postpaid $3.00

See your favorite dealer ar arder direct.

WR!TE'"FOF HADID AMATELR
FREE

C:EI":IDCII(!NG.

 BROCHURE!

Dept. A. 925 Sherwood Drive
Lake Bluff, 11l 50044

GET MONEY

Guaranteed ‘top money for any piece of surplus

equipment. Payment in 24 hours. We also pay ship-
ping, insurance, Call collect or send list for quick
quote,”SPACE ELECTRONCS CORP, 11 Surmmit Ave.

East Paterson, New Jersey, (201) 791. 5050

'NEW
. FROM

Patented Chailenger Series Balun Fed In-
verted-Vee® 2KWP and 4KWP Antenna Kits
Simnple to set up, hi-perfermance ankenna systems,
Kits include——patented encapsulated broad-band ba-
iun, 200 . antenna wire, insuiators and complete in-
structions for erecting as either Mono 40 or BOM
Inverted-Vea or Fan-Dipole 40/80 Meter Inverted-Veae.

PEW Pank Model CIV2KWP . _____$18.95
4KW Peak Model CIVAKWP Lo $25.95

Prices postprid continental U.S.A. Add tax it appli-
¢able, &t your dealer or order direct frem Telrex tor
tast personal service. Sand for tech. & price bk, PL 70

19"'8)( ANTENNA LABS

Asbury Park, N. J. 07712,
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WrAKLU, tech.-die.: WTEZA, K7UQY, board members. Phoenix
YHE Club officers: WATEMP, pres.; KTOWI, vice-pres.; WAT-
KIC, secy.; KTIV, teeas. Azst, ARRE Manager WI1TKE spoke at
4 veombined Phoenix VHE and Asizonz AKC meeting teb. 4,
KTAWI and K7INK have agreed to serve ARCA as a repeater and
vhf advisory committee, WATCGH and W7AKU have new
SR-220 amplifiecs nperating, WU celebrated Bis S0th anniver-
sary us 4 heensed amateur e Jan. WIDRR was secently
appointed OBY, PSHR: KTNHL 4%, KTUYW 29, WTCALE 25,
WIUXZ 22, WATEQC 17. Traffie: KTNHL 455, K7UYW 126,
KTHIS 59, WICAF 28, WTRQ 33, WATDT'T 25, WTUXZ 23,
WIGHEHD i, WTOUE 21, KTWUG 20, W7IMQ 16, WATNEM 16,
Wil 12, WATEQC 11, KMVET 8, WATHUH ¥, KINTG o,
WILLO 4,

FOURTH ARIZONA QS0 PARTY

This coatest, spoasared hy the Saguare H. 4. Amateur
Radio Soeciety, will take place from 2100 GMT April 28
tu 2000 GMT April 26 It is upen to all amateurs. Stations
may be worked twice per band, once un ¢w and once on
phone. Call €€y Arizona of () Test Je - Arnz. The
eachange will be (54} nr., RSUT} and county for Arizona
stations and ARRL section or country fur non-Arizona
statinns. Logging information Includes dateftime in LiMT.
stations worked, bands, modes and exchanges. Suggested
freyquencies: ow 3878 TOTS 140778 20075, phone 3950
T8 14785 21375 28600; Wovice 3735 T178 Zlilo.
Suoring dyafem: Aprana statians score 2 points per Q80
times the numhber of ARRL secttons. All others score §
points per S0 times the number of Anzona counties
wurked (maximum of 147, Certificates will be awarded to
the top svorer in each section with a secoind place wward ot
3 oor wsore Jogs are received trom one section. The mailing
deadline i« May 25 Send vour ing in Hob Wright,
WATISE, 3725 North 70th Street, Seottsdale, Arizona
#5251, Al stations must sabmit a statement that all
regulations have been folluwed and that decisions of the
contest committee will he accepted as final. bor a capy of
results, enclose a s.aas.g,

LOS ANGELES — 50M. Harvey 11, D. Hetland, WASKZE
Assl. SCM: lonald R, Etheridge, Kol!MV., 5SBEC: WAsUQZY.
WNALNE passed the Advanged Class exam while KaRkUQ,
W6INH and WB6WIT became Extra Class. WB6MCW is preparing
an APS-13 for ATV and plans code sessions with WN6HH] ang
WAakBL., WeNAA logged 18 hours with [.A. County RACES
und Fasadena C.D. duriag the Rose Parade. WASNU is building
A cende penrrating typewsiter, KENA has figured out how to cure
LWM-2 key clicks. WEBGOUID is nnw in the Navy. W6DGH now is
running on tew Boe filament transtormer, WAsJHD has the
TRW club stetion bavk on, WASPXY and WNGLSB {inished
¥ meter converters. W6Y RA operated § bands /7 la Nev. for the
ARRL DX l'est. WHSRE now is mobile. 'WASQAM 18 active an
1o meters, WHeTOQS has 5B301j/WB401 combo. KoAWO ix
preparing 7 Boy Sconts for thelr vadio merit hadges, WBeVZT
plans tnr new tower. WYGAQ was elected secy. of 1. Lee de
Fapest's Uh. 111 of the Suae. of Wircless Pionesrs, WaIISY missed
his first SET in many vears. W6TX] cnpies Oscar V. K6ASK is
back o hf bands. WAGGSY has 4 new Heath $H-610 monitor
aenpe aid bum troubles in phone patch, WB6PKA has a 4-1404)
rig. WAoPXY has new iwake H4B. KeNA is buildlng a new
station  control unit. WB&YRC is trying ®RTTY, WAATWS
supgests amateur rachn slisplays tor hobhy shows. WB6&PAV
gdvocates stronger ROC membership requirements. WB6UOLD has
HT-37. WE&MLZ is recovering well fram a minor anto acehdent.
Wel R completed annther 1 3-week Jicensing couie. bur info on
the WALS vourse write LERC Amateur Hadio (lub, 2514
Empire Ave., Burbank. San Gabriel Valley RC Dinner Meet wiil
he Rteld Tune 5 at Ricky's in Alhawmbra, WBEEBQ presented 2
YValentine prugriais For the Mooterey $ark KL W62 LN treated
Atm.  Intl-Hocketdyne Ki: to a talk on transmission line
megsurements. KoBEP took ist for L.A. County in the Calif
Q[0 Partky. RACES in the section has been reorganized under
the 1.A. Unuaty. Mew otficers uf the TRW ARC are WAGIHLD,
pres.; WoFNXZ, vice-pres.; WePMV, sevy.. BEAWO, treas, New
LA, Council of BU officers are WAUEL chaie, WaKXZ,
vice-pfizir; KoOMU, sccy, KoFPS freated San Fernando Valley
#U members in « falk on “Ham Applications of Transistors,”
Through Fire Lept, Comm. Officer, WakiU, the Puhisades KU
got the ingide tour of the Culver City communications facility,
New sn, Calif. VHF Club officers are WABZNP, pres.; WBSRIV.
vice-pres.; WBAFSE, treas. Net activity reports:

Aer Freq. Yime GNE QT Mgr. Month
(MHz)  (hocet)
Metro S0d B0 PM AR 143 WBeZLP lan.

Novice T AR tien AM Sat, 21 2 WaskZi Jan.
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Please don ’tw

Some people don't like transceivers. Too
much compromise, they claim . . . only sepa-
rate transmitters and receivers can deliver
really top-notch performance under all con-
ditions . . .

Pretty hard to argue that point. .. UP UN-
TIL NOW!I

BUT NOW . . . SIGNAL/ONE brings you the
DELUXE INTEGRATED STATION ...

.. . more performance than any transmitter/
/receiver combination

. .. more convenience than any Iransceiver
. . . unprecedented versatility

WHATEVER YOUR CHOICE IN THE
PAST ...

COMPARE IT POINT-BY-POINT with
the NO-COMPROMISE CX7 . ..

COMPARE the UX7 with any receiver for
sensitivity, selectivity options, dynamic

il it a TRANSCEIVER. ..

range, AGC merit, VFO smoothness, inter-
ference rejection . . .

COMPARE the CX7 with any transmitter
for continuous power output in all modes,
P.A. ruggedness, crisp audio punch, low
distortion, instant CW break-in and spotting,
quick band-change . . .

COMPARE the CX7 with any transceiver
for total size and weight ... the extreme
flexibility of its dual-channel system . .. the
convenience of its completely seif-contained
design . . .

CONSIDER the CX7's incomparable fre-
quency coverage and readout precision ...
aerospace-bred excellence in engineering
and craftsmanship ... built-in “extras™ ...
overall versatility . ..

Vit Speaks for [tself”
 Sr1Sl/ Orne

A Division of EC! [An NCR Subsidiary )

2200 Anvil Street N, + 5t. Petersburg, Flarida 33710




UNIVERSAL

Self Supporting
T.V. Ham & Radio
ALUMINUM
TOWERS
v

No Climbing Neces-
sary With Hinged Base
v

Minimurmn  configura-
tion is tested for 80
m.p.h. winds with the
maximum free stand-
ing rating of 140 m.p.h.

v
50 FOOT TOWER
11 5Q. FT.
ANTENNA WINDLOAD

A
$208.26

freight prepaid

Gontact your local distributer

Write for information on other
tower sizes up to 50 ft.

UNIVERSAL
MANUFACTURING
COMPANY

6017 E. McNichols
Betroit, Michigan 48234
Tel: 313-368-0730

AL BEAM ANTENNA

TOTALLY NEW CONCEPT
USING FIBERGLASS ELEMENTS

WRITE FOR INFORMATION

KIRK HLECTRONICE DIVISION
BLECTHOPEC CORF.

FOAD HaYTON
PHORE: 413/a90.3167

118 WESTHARK CHID  4wans

DAYTON HAMVENTION
Saturday, April 25, 1970
Dayton Hara Arena and

Exhibition Center

¢ Technical Sessions » Women's Activities

= Exhibits e Flea Market » Awards ¢ Banquet
Dayton Amateur Radio Association

Dept. Box 44  Dayton, Chio 45401
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WaLCE Dec.
WRaZiP Lec

WERaLIHE aad WBAZVI® have started the Sn.Calif. Novice Net on
3975 kHz at & PM. Sat. and Sun, The SCM’s address will be
Found on puge & of QST (BFLAPSHREY (dan) WARARPIS/ LD,
K6ASK 0, WHBERBO 5323, WeBHG 30, WNeBIFP N1l
Fatt 200, WSBDGH 80, WelOX §7/0, Wef D 110, KeCDW
230, kebA 41/u, WN6EIB 0/2, WAekIl 34/8, WalNH | 76]0.
WHTVE 20, WBOKGIK 22/17. KeKUQ /8, WNelSR 2/2,
WHAK XL 13/4, WEB6MHI $3/9, WoML S89/3, WeMLZ 150,
WHNAA 370, WeLIEQ 12710, WBeOLDY S/, WRaPKA 23/0,
WHQAL 20K/0, WHRCY 0/8, WoTN w410, WASTWS /0, WeT X
05, WHaUMF 1830, WelSY #/o. WBAWDS 15714, WhHeWIT
410, WRARELP 0/78. (Dery Wabl 2uj0, WaMLZ 770,
WR6PKA 14173, Wal N 6/u, WAGTWS 10/0, WBsUHF 190,

ORANGE - S0M, Jerey L. Ver Duft, WASROYF — Asst, S5CM:
Richakd W. Birbeck, keClD. SEC: WHACQR., RMs: WatCP,
WoBNX., FAM: WBGRVM. New oificers ol the Anaheim AKA,
KESY1E, are WHACLL, pres.; WBGEPR, vce-pres.; WASLGE,
rec,secy. WBBIQX o curr, sevy.: WBOGWZ, treas; WoGSEX,
WeIKE, WABENZ, WASZNM, WAaHKW, dir. | he ¢lub has nets
nn Wed, (PSTY at 1930 on 145.02 MH2, 2030 on 50.508 MHz,
UMY on 7.27% MHz. Lhe ¢wange County ARC, WeZE, has also
atarted a net on 2137% kH2 Thurs. at 2000 PST. New (1B5s are
WABELT and K6GGS, WAGER s a new M), Ast Urange section
Teague (Mficials Net now meels the frrst Sun. f each month at
1000 PST on 4965 kHe ssb. Dick Baldwin, WIIKE, Asst, Gen,
Mgr. of ARRIL, was guest speaker at a special meeting in
Riverside ¥eh. 3. **The Ham's Wide World™ PR him was shown
twice in Jan, vn CBS televiston in Los Angeles, OO WeVOZ i
busy reconstructing his invereted V™ antennas atter a 70-mph
wind blew them down. WAGFO) has received his WAC uward
and was very QRL during Sk . As usual, thus section was wery
avtive during the SET and WBAUQR is quite happy with the
results, OVS KavNEB scoced 12,300 points in the VHS 55, which
e sdys & the highest score ever reenided by a West Uoast
siation, WASYWS has a new tri-band beam and is providing Inyo
Uounty outlet on SCN. WolPX is the aAsst, K for the Victorville
area and vns presented his certiticate by SEC WBoUUR at the
Victor Vatley AKC Dinner Meeting. Send ynor reports and news
te the SUBM by the fifth of the month. Support vour locai club
and section AREU zad N5 pets, Uraffic: tjap) WelCP 113,
WAGKLUD 241, WAKROF 179, WAHNX 147, WAekIT 24,
Wew 14 WEBRTYZ 12, WBeZEL 27, Kotdi 4, WABTYWS 4.
tDec.y K60OT, §,

SAN DIEGO - SCM, Richard ¥, leffler, WAGCOL Axst,
S0M: Art Smith, W6INL We welcome to ARLL leadership
WRAIQI, kL for the Bo. District, ARLC organization continues
tn add new members almnst Jaily. Kegpistration forms are
available from WARUUE, WaINI, FCs and at Western Radic.
ARPSC activities inclnded running communications hookup for
the 9 Marathon Kace ar Mission Beach ares in Jzn. using !
meters. The 75-meter ARPSC group covered the ion-miie
Horrego Nune Buggy Hace in fan,, also. keb. suw both 2 and
Ti-meter cuverage of the 24th Anaual Glider Meet. Remember:
AREFLY net now meeds Sun. at UYL ap Jwns and an alterpate
session ts om Man. at 140 on 39US, Juin us? ¢lubs: k1 Cajon
heard WeZOM in Jan, und George Mav teom Western Standard
Lab in reh. Palomar Club was invaded by members of FI Cajon
and Notth Shores in Jan. SOBARS seems to be gowang nnw. 51D
DX Cluh met in Deg, at WHAOLR'S, and ot WoBZE's in Jan. New
pres, is KoUSN, wBaBUX was elecied pres, uf VHE Club, Section
News: WNBDAR now is WBeDAR, W61.R1! was appminted RM
te RNG. KoEC saonitored (kcar danng dan. WaAsUCOF s
mnbiling with $H-34, WeAPUL 15 now a Silent Key. WARHGU
finished s ilnear SB-200, WB6SQZ transferred to Riverside
aren. KoPM has new hise license plates. Don’t forget to plan on
the' Fresno i'onvention v May. eathe: tlog) KaBPL P90,
WAVNG 9i, WeBLiF 51w, WaEOT €14, WaLRL 744, holHAY
sy, WRESEZ 1, WABCOFE 29, WABKZN &, WAGHGL n,
Ke7idSie 5 {Dec,) WEYKF BT, WASFEHM 4. (Nov y WALFXM
1 PsHR earned by Wl RU, WebOT,

SANTA BARBARA -~ 50M, Jeaal [ Hinson, WASOKN =
shCs KeGY, RM: Welll, Flected officers of the Satellite ARL,
WaAH, Vandenberg Alr borce Base, for 1970 are WHeaUAX,
pres.: WNBLHO), vice-pres.; WASUQE, sery.; WeQMY, treas, The
Llub s spomsored by the Lockheed Company with membership
open 0 Il hams, military and civilian, in the Yandenrberg uren.
WARMGG has moved to Atascadero from Nosthern California,
and  works with the microwave dwision nf Westeen talon,
WABDE], of %an Luis Obispo, hax qualified Tur the Public
Service Honor Role, WASUPM/WAGSORA continues to be a very
active (30 for the Lowpoe area. fhe Mike and Key 4RC of
Caniarillo hosted other Ventura County Radio Clubs o1 a joint



AMATEUR ELECTRONIC SUPPLY

AMATEUR ELECTRONIC SUPPLY

ake ihose “$”

You will with
the exciting
Nnew...
Galaxy G1-550

\
v oocaamuet
:“,:““-‘-!‘ ik

. ] a“d ‘*.
] "F\ﬁt 1"0:“; “?ead'\“g

GALAXY LINE

AlddNS JINO¥LI3TI ¥NILVIAY

IN STOCK!
GT-550 80-10m Transceiver . . $550.00
AC-400 110/230v AC Supply .... 9395
G-1000 DC Supply .. ... ...... 129.95
GC-550 Speaker Console ... .. 29.95 HEX WON ENE ENN BN BNE B W BN NN OEE
BY. 20 Hemota V10 ..., 3300 g To: AMATEUR ELECTRONIC SUPPLY I
bR530 Prone pater . sogg N 4828 West Fond du Lac Avenue
VX-35C VOX Accessory .. ... 2095 [} Milwaukee, Wisconsin 53216 |}
- i n
EAS'ngnflng,!,{vs (é?lltlg;étlnr, ' 5323 I | am interested in the following new equipment: I d
GIM Mobite Mount ... ... 895 || |
“ZM Floor Adaptor ............ 600 I | have the following to trade: (what's your deal?) I ‘
R-530 .5-30MHz Receiver . .. ... 79500
SC-530 Speaker Console ... .. .. 4500 I I
FL-5305 500Hz Filter . ... ... . 4500 Ship me the following New Equipment.
FL-53015 15KHz Filter . .. ... . 45,00 I I
FL-5306 BHz Filter . ..... . .. 4500 I l
FM-210 2m FM Transceiver ... 200.00
AC-210 AC/DC "Booster” ... .... 39.95 tenclose $— . .. | will pay balance (if any) l
I [71COD {20% deposit) (1 Revolving Charge Plan I
1 Name I
I Address I
I City. I

Wik RES 2 s State. Zip—
4828 West Fond du Lac Avenue | (] Send Reconditioned Equipment Bulletin &

MILWAUKEE, WISCONSIN 53216
PHONE (414) 2424200 e o s e e o ot e e s e

STORE HOURS Mon & Fri 9 to 9; Tues, Wed, Thurs 9 to 5:30; Sat 9 {0 3
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SPEC’AL from Stafford Electronics Inc,

computer cards loaded with geodies!

Universal Flip Flop 5 far wach
& upits per board = . ... .. $10.00_ .. 32,50
Nand Gates 2 input

& per board ZN404 Transistors used . $ 7.50. . %2.00
Nor Gates 2 inputs

4 per board 2N388 transistors used . § 550 | $1.50
Nand Gates 3 input

& per hoard ZN404 Trangistors . . 300 . $2.50
Counter Board

6 flip flops 28404 Transisters used . .$10.00,  $3.00
Inverter Beards High Power

& units per board

IN42B Transistors . 3l2.00. | $3.00
One Shot Multivibraters

? per board

4 frensistor 28428 . . %1200, %3.00
invertar Boards Low Power

6-2NdU4 and 6-2N3BY used . $20.00 . $5.00
Card Mountisg Rack

Holds 24 4x6 cards . . . __.. $4.00

HOT BUY !'! 74 assorted umits from [list above with rack
with ovar 30 fransistor resistors, c&pacltors. diodes, trim
pots and connectors, 38

CARD EDGE CONNECTOR. 15 pin douhle :.:ded and gnld
plated 0,156 nch spacing . .. r $4.50

The abave tircuit cards are of the hlghzst qu:llly.
Some have pold piated finpers. Al have eyelets at
corponent lacation. Beards can be stripped and rte-
wired with ease. All cards ate shipped with mating
connectors, Schematics are available,

STAFFORD ELECTRONICS
427 5. Benbew Rd. Greensboro, N.C. 27401

24 howr stervice on some circuils

TELETYPES--MODELS 14, 15, 19%
Very Reasonable, Parts and
Camponents, Must sell,

COMMUNICATION SUPPLY
Omaha, NEB 68124 10328 Piuchurst Ave. Tel: 402-351-1937

s Of The WORLD'S
?'\ FREE Catalog ;1 Gov'T
SURPI.US ELECTRONIC BARGAINS

Now BIGGER and
BETTER Than Ever!

e i AL THIS COUPON NOWem v oo =y

NAME:

E ADDRESS:
| cire: o STATE:

ZIP:

|

For your FREE copy, fill out coupon und moil. Depf. QST

FAIR RADIO SALES

P.O. Box 1105 * LIMA, OHIO + 453802

SWITCH
TO SAFETY!

ineeting, Gnest speaker was bick Baldwin, from Headauarters,
and the ARRL movie. The Hams Wide World, was shown to
those 124% hams who were present. Thousand Oaks is for ming an
gingteur radie club and those interested shonld contact Genorge
McCarthy, whose telephone number s 82620, WAGDED has a
vew four-element homebrew heam up snd working DX as welt
asputting together 3 new SR-401. Traffie: WAGDET 334,

WEST GULF DIVISION

NORTHERN TEXAS — 50M, LE Harnson, W5LE — Asst
SUM: Clene Poal, WSMELH SEU: WsIsSM, ¢AM: WESHOO., BM:
WSOGZ, Asst. SEC Elex)VHF PAM: WASKHT. During May L
Hoard Mesting WOHPG moved we have “open’’ U1} Party. Bt was
passed to Contest Advisory Unmmittee fog studv, Members are
WAL EF, charman, WIAX, K2CPR, WaGRE, WSDH, WoROM,
VEINN, Gaison WAKEC, Hy. rep. WI1YYM. Write ‘em what vou
think. Arlington RO Annuewl Banquet was held Dec. ‘e with 7%
-ﬂtendmg, including WSEY B, WSBNG, WALR and XYTs. WAS-
SRE 3 a new F Richardsun RO'S new officers are WSZSX,
pres.:. WASSGD, vice-pres, The club wieets Znd Maon, mouthiy at
% P.M. in the [PL Hldg KSAFEX says “hello.” WARID did not
have time for the (30 job, WAT R s not SFCL thyt's WESSM of
Herefnrd, KS1L.ZA, FO Dallas County, maled letters to boD
ARRL members in Liailas Unutity and recetved [0%-ptus seturns.
Garland ARC, L1th & Austin Sts., meets 4th Tue. noathly. Pres,
aow is Carl lvey, vice-pras.: Jim Burney:secy. Jim Wood. Asst.
S'M WAENEFOQ, Hrowntield, reports the RE 1 was FBE and new
stations are WNSADG, WNSAMUG. WNSANY, Our mm film
made KRLD Channel 4, Dallag. WASALT jolned AREC, SWaisM
ran up 13.4K points in the Jan, CI» Party. WSRHE mnved bhack
to Tennessee, REL loat his Juad in an westnrm hot SET
exceeded all hopes. He needs asmstance with his 8K job. Any
volenteers? Hecap of SFT shows sume 100 messages received
amd 40 sent. Nets actively heard mcluded Tex kEone dval, J9T0,
3940, 7290; |4 Meters Dallas, FTexVmgey Net. KSOQKM reparts
tull attendance WASTVN is KL for Lipscomb County. K5l1LL.
Henderson, faled to make SE 1. WSPI} wants in AREC. Delts
S5k Net mests M-5 6 .M. CST 3uof kHz WSHMR is net mgr.
390 kHz cenwd bas scheduled piemie for hochler Pavidion,
Brackenridge Park, ated the North Texas kmergency Net. 3930
kHz schedukd its picnic fnr May in Catesville. WASMRY i net
wmgr. OO WSKYTH reports, as Joes WAPHN and WSGWE, The
Dallas 2-meter repeater group wall meet Mon. at 7230 .M. in the
Telephone Auditorium with WEEYE as pguest speaker. New
Dallas Amatens Radio Club officers are WASYAS, pres.; s
OO, vice-pres.: WASSTR, secy.-treas.; WASSXG, prugram dir.
RM W3SLGE chatred 2 staff meeting at his home Jan. 26. with
WASDIDP and WALR in attendance and reviewed deficiences of
NTX vear's operations. WASUPE wants AREC appomtment,
WASEVS forgot SET. (H). Iraffie: ddam) KRSBNH 1317,
WASHPE 416, WSISM 144, WESQL 87, RSBDC %3, KSLAA 4y,
WSLR 47, WSHVEF 24, W5E5PBN 18, WASQQY 9, WASGNT &,
WEKID 8, WASEYS 6, KSMOQT 5, WASUWA 2. 10Jec.] WASEVS
11

OKLAHOMA — s0M, ceod U Cash, WEPML - Asst, SCM:
WL, “Smoky ™ Stover. RAUOV, SEA7T WASESN. RM: WSOMJ.
PAMs: WEMEX, KSTEY, WARIGU and KSALVS. twa big
exercises durmg Jan, proved very suocesstul, First was the SET,
andd secend the Rubella Emergency Met. The SEC hag wade 5
separate report on vach of these, WASZ V1 has finished o d0-watt
driver for 432 MHz, WASLWD i prodd vwiter of a new Lignet
290, WASWRA savs he should make Advanced Class this trp,
WNSZAL was receatly on TDHY in San 4Antonio where he held
nightly schedules wath bhis wife, WNSTWA, in Mud West City.
MNew officers of the OUYHE Club are WA SIGU, pres.; WASTRS,
vice-pres.: WASPDH, sevy.; WASY L., teeas. New ofticers of the
Wheat Steaw Amateur Radin Clrh are WASPEEK, pres.: WASRRI,
vige-pres.: KSGBEN, secy. treas, New nfficers of the fnlsa ARU
are WEPHY, pres. WEPY A, vice-pres,i WANOQO, seoy. New
otficers of the ACARC are WSHXL, pres.i WSFF, vice-pres.:
WADIV, asst. to pres.s WSKE, wov. treas. The sbove nfficers of
the ACARCU are ult Extra Class. Net roster and net reporis!

Net Freq.ikiiz)  Timer) Sess. QN Qe

OPEN 3918 1400 Sun. 4 1717 iy
OPON JUrd o 2300 M-k M Aoy 49
BTN RS0 2330 M-S 26 Kied)] 49
TN 2 913 1330 M-S 6 L0 8
OWXN Jeld 000l I-Suna, h .
0Lz SoB2.E alon T-Sun o - a1
S84 36K2.8 41348 T-S5un 14 a
Traffic: KSTEY [463, WASYRO 244, WASENN 104, WAGMI

T4, WSMEFX 67, WSPML 51, WASKRH 45, WASZO) 48,
W2FIRS5 35, KSWPP 30. WSFKE 2% WASWRA 14, WASLWD
13 KSZDB 13, WASUET 4, K50UX 3.



Thls advanced state-of-the-ait
¥Sky Needie” is fast earning it

i

“takes-great pride in being the
developer -and first to build this
grank-up, freestanding tubular

éwn special place of hanor in the\,
Tham-communications field. Tri-Ex

) *Log-pbriodio thenna fur MARSu Q. 1
- E’Hoc}(]MHz B

" tower for the amateur. Uniquely |{
- .- eya-pleasing, the slim and grace- B
- ful “Sky Needle” is a symbol of © %
- - pride foits owner as well as proof i
77 positive that he has the very best = _
o n tower& Tn»Ex offers Immediate [ff

‘Regular and
‘heavy duty
towers

delivery. Act now! Write for y
free brochure, today. tm?

“Thres: Hi-Gain. 14, 15, 20M. innqm ;é”. -

: f,
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Where

There’s
Help,

There’s
Hope

lee to the ==

MARCH OF DIMES
Prevemt [Birth [Deleets

WazKUW

OsST de
C"ash reward for Telegraph Keys and
1916 QSTs, wite, wireless, spark or CW
TED DAMES 1),

308 Hickory St., arlington, NJO7032

TR TIIETE ANTENNA HARDWARE

kS COMPLETE LINE
ALL SIZES

SPIDERS « T-MOUNTS
UNIVERSAL MOUNTS
FIBERGLASS ARMS
YAGI & BEAM CLAMPS
DELTA LOOP SUPPORTS
BALUNS » GAMMA MATCHES

WRITE FOR INFORMATION

P

KIRK ELECTRONICS DIVISION
HLECTROTES CORP

118 WESTRPARK RQAD = OAYTDN » CHIO 45dnd
FHONE  533/433-3107
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SOUTHERN TEXAS -~ SUM, ., Jeery Sears, WSAIR —
SEC WEQQU. PAM: WSKLV, RM: WSFTY. Mew MNueces
County k1’ s WASTPY, lorpus Christl, follnwing resignation of
WAAGK. Congratulations to Holland on excellent ¢ommunica-
tion leadership us E4 thsough muay hurricanes and niher
emergencies Jduring the past years. SET created a beehive of
activity in South Texas. TEX and RNS were Inaded, W3IWLL
Red Cross Houston, passed traffic to mobile bus WSEJU pear
Los Augeles un 73 meters, West Gulf Fmergency iet. Tratfic:
WEOIA 237, WEEZY 1TR, KSGDH 140, WSKWU 124, k5ROZ
tia, ESHZR o7, WIWAH[S 91, WIAHQ g5, WASQKE 4s,
KsbbN 3%, WSAIR 31, WSTFW 31, WAS1XD 13, KSWYN 8,
EAIPROS 5, WaAl 1, WSKLY 2. Total 18DG.

('ANADIAN DIVISION

ALBERTA UM, ©Don Sutherband, YEGFK - PAM:
vEGADS, VHE PAM Calgary: VERAWY, The S5ET did nnt tax
the APFSN enough. As usuzl there were sume weak points, but
moast of the net operations vere well handled. The NC stations
did a fine job. VESAP reports that 20-meter traffic maved easier
than farmer vears. Calgary EC VESAE R was disappointed m the
Calgary participation, However. the station at Simpson did a fine
PR job. YE6XC did 2 fine job of moving traffic. YE&HN and |
enjoyed a visit to the very bnspltable Vulcan Hadio Club,
VESAHE has heen doing sume sxtensive vhi rebuilding. He is
lunking for soe serinug competltion 1o the Iyne VHIE {inntest.
VE6SMYX un dan. 21 wis heard on 2-meter fm Simpiex by
KIDIV, Awestgrass, and VE6ASL. boremust, The Ualgiry vhe
group has been working with the Southern Area vhiers regarding
repeater frequencies. Red Peer is also progressing with its
repeater. Sounds (ke u 2-meter proviacial net may saof be
possible. | Jeeply segret to report the Iose of YE6eAUH,
ex-VESKS, in # skiing accident, He wll he greatly missed by the
Hishon Grandin HYS Radio Club, iratfic: VESXLC 73, VERAP 54,
VERFK 33, Whess 1.4, VEAVE 1o, VEaTY 7, ViebV &,
YESHN 3, VEaHBL 3, VESHD 3, VEAXD 3, VE&YW 3, Vents
L, VESMA L

BRITISH COLUMBLA - 5uUM, H k. Savage, VETTR — brutish
Calumbia Apmteur Radio Public Service Cneps Nel meets on
3165 ki at pLUGT seven days 4 week now ond nightly check-ns
are over the fifty mark, tve have a jurge numher in sick huy:
YEINI, VETKY, YETOU, VETBI, VETIOT, B.l-E.M, Vom-
munications Aseil. held a sucvessful meeting and large display
and talk oz new equipment, Membersinp now is 125, the third
newsletter had some very gnod 2-meter hints, VETHELH has a .
opetator, YEVBB alse has a fr. cperator, YETBAL has been
sutertaming skunks nrder fis shack; operaies a sutior buny
transmitter on 2.enefers. VEIES is now VETOR. VETGQ reports
a hall on 160 UX vontest, Richmond ARC is donating power
supply. North and West ¥ancouver ARL, an identifier for the
44 tepeater for the H.C.-b.M. Unmmunication Assn. HESALL,
furmerly YETUHL member, reports Zurith has a repeater on 432
and uses laxt rigs, VETDOYs mother, VETTH, has tow jolned
QUWA, Beaver Valley ARC puper Uleks is a fine effort. Narth
and West ARC Ham of the Year Award weat to VETBVLL
Traffie: VETKE 55, VETHLW ee, VETRQA 49, VETOU 4o,
YETAL 2B, VETREA 19, VETLL 18, VETSE 14, VETGLG Y,

MANITOBA — 50'M. Keith Witney, VE4El — As of Feb. the
only regular bulletin is the Mantreba Amatenr which absorbed
SPARKSE and U4, Present plans cail for a hi-monthly publiea
tian with hopes of increasag this to u monthly noe. The
Winnipeg Hepeater Society has acyuired a repeates station o go
with its new site, Dscar § is being tracked by the ¢1UM gang n ab!
weather — nesded, une yemstrony fotator. Our SEC pulled a
successiul SET out ob hus hat tor those who participated. Thers
are twa hamtests this vear. Mid-Clontinent at the beace Gardens
and the centennial nne in Winmpeg. Watch for detals. WARC
had an interesting tulk on the earty days of spark. VE4RW
reports that linear 1Cs are heing toyed with in Branden on
several projects. VEds ON, O, Eb. MB. Flare working on slow
scan with goud results being reported. Remember MTN 15 now
on 660, Tratfic! YE4FD 136, VE4RO 71, VEdKE d0, VigyC
25, YE4XN 12, VEANE 10, VE4RL 10, VEGQ 9, VE4TIA B
VEASW 7, VF41.0 4, VE4UR 3, VESIK 3, VESYQ 3, VE4ME 2.
VESHA I, VEARRB 2, VEATE 2, YE4EU |, YE4AWT 1.

SWITCH
TO SAFETY!
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SENGORE FE16 HIGH ACCURACY FIELD EFFECT CGUSH-CRAFT [.4C-1 Lightning Screstor Rlitz Rug,

YIYM, 14, Accuracy. $84.50 postpaid. Brand new. §3.95.

GQOLLINS 30L-L. 1 KAV Linear Amplitier, "Mint'* cond, Vlrder all your Cush-Creaft needs thea Barey, Saciory warranty

YVith bouk, $375.00. . i applies.

T AL LB Moblle Power Supply (£2 VDC Input) REGENGY PR-185 Complete UNF Recetver, Tunm
] WM Model WV-B3A F K K T o : continuousiy from 15 thru 174 MHz, $39,95,

s ha0ras odel WV-83A(K) Rit. urie. seled RCAbox. | BRCEREY K152 ‘Complote P Receiver. Tunes

.
[ 4
[ ]
.
L]
-
.
[
.
[ ] . : :
T 2 I ECKY B Fes vontingously from 108 thre 142 MHz, 334,95
o O fa0g MYST Model WY-77I(K) Kir. Sealed | GORNETLDUBILIER HAM. “M" ROTATORS sud
® CGALAXY V TRANSCEIVER, 10, 15, 2u, 40, 51 Meters, | SOAtrol hox und 100 ft. of cable, Chmplete package only.
$ hith leatching Galasy symeer Comole, anl Galixy 1 3 P e RO TATOR and Gontrol
® built-in AU Power Supply in Speaker. Excel, cond, Checked Box ¢ A et 42 ‘ 5 an mc[l]ntro
® uut $295.00. Box at $34.95. +[00 i, of cable at $4.57 per ft.}.
: TUST ARRIVED NAYY . ANTINNE COUSLIK 2R
T . 'E VY Ei COUPLER AN
® SWAN DELUXE GYGNET Model 270, 260 Watt 1 5.0, SRA-15. 0 ¢ Yrach U
- ! 3 A-15. Operates from o thrangh 18 MHZ, EBach Conrpler
§ IR Ehdg Coiete biston s 17 | S B R
. T Pl SRE Pas - ¥ Itilizes UUS-300 Vacunnm Variable at 1§ £V and S000
.
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a lmndl{r;mﬁaz'xjnd new with factory swarranty, in sealed Mmid Variahle Adr Capacitar, Strictly “Rolls Rovee™
carton, $525.04. . . anality, Mint cond, Unused. $95.00 per section or , . .
SWAN UGYGNET Model 260 Transceiver (Same as the | §375 G0 for 2 sraly of f0ur sith eabinat and Hhewer,
mardel 270, hut without the deluxe featuresi, Standard DATA INSTRUMENTS Model 536-A 3" Scage, Solid
Model 260 Only 3435.00, - , . State. Mint erndition, Crig. boxed, with hook $95.00.
SBWAN CYGNET LINEAR AMPLIFIER. 1200 Watts | ‘"RP TUNAVERTER Model 15648 Covers 150 thry 164
PP L0 thea 80 Meters, Self-contaited MG, power | agils, 1 1300 KH 2. §44.95.

supply, Matches Cygnet Traasceiver. $295.00. KNIGHT Model KG-6E6 RF flenerator. Wired, 100
rdey all yomr Swian seeds lwru Borry. fnfiz to 34 MHz, "Mint™ cond. $39.00.
WIRELESS INTERCOMS. fust plirg into AC cwtlets ton
DRAKE R-4B RECELVER $475.00. same transforimer liney awd talk, $39,95 the pair.
DRAKE T-4XB Transmitter $495.00, CUSH-CRAFT A144-7, 2 Metet, 7 Hlement Beam. 4 ibs.
DRAKE L-4b LINEAR AMPLIFIER $825.00, Jracked, $12.95,
ACG-4 POWER SUPPLY 115/220 V) for xll Dirake | DRAKE F-4XB Xmtrin stock at 495,00,
Srtrs and Transceivers, $99,95. DRAKE AC POWER SUPPLY (1157220 VA
Order all your Drake needs thra Barsy, Factory warranfy | SALE ON CKYSTALS: Holdor Type CRIA/AR at $1.50
sbplies v ull Drabe wew Faclory sieck, each®s KT 243 4t $200 each*; ORI/ ve 2,50 ench®
i*. . Spercify frequencies wanted, We will ship closest in

B.T.I. BRAD-THOMPSON INDUSTRIES Grounded- | Stock. Ur, if you tequire exact frequenctes, write frst for
Grid Linear. llzes single Kimac 3-1000Z, 3 KiV. P.f.b, | Stact availahility).

for MARS and Military High-Power use. LUnn also he
operated on legal 2 KW, PLEL P, Power, $895,00,
TOWERS: TRI-EX W.-Z Way Faoln

Drder any of these towers from Barry Lirect!

MORILE MIEE TYPE M-85IAU
Hatd held, quidirectinnut, aonisewcan-
velling rathon mike, With & it. cuble,
With PI-068 plug, Impedance: 40 tn
10U Ohms, Breq, response: 300 to
$000 CPS. Muolded finger grip, push
to tulk switrh., §4.95,

HALLICRAFTHERS SR-2000 2EW. P.E.P. Transceiver
in stock. Brand new, factory warranty. $1095.00.

P2000 AL, POWER SUPPLY/SPEAKER, 118,230
VAL at $450.00,

HALLICRAFTERS HA-20 Remnte VED/VSWR Match-
ing Congole {Far SR200:0) §199.95,

Order all your Hallicrafier weeds thry Barey, Pactory warranty
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appiies on ail new faciory siock, I BARRY ELECTRONICS DEPT. -4 |
| 503 BROADWAY, NEW YORK, N. Y. 10012 i
HY-GAIN 203BA 20 Meter, 3 Hlement Hepm. $120.95, I g%ﬁi d"i:“f:m‘:;":’r‘f"r""!’t‘;“m ol iy oxder. brices |
o ol T - ) N A > 2hues] Lol = E 1 eT. "
t!::;n?ﬁl}y;‘!'i‘ HoDXX, 10, 15, 20 Meter, ¢ Flement l F;IQB. NY%' Shipn;we.ntutr;lver fg I‘E“- mlll ’,’1" shinped oullect fon I
& = A0 s . i ., Le 8, inc g1 rele .
HY-GAIN I8-TD TAPE DOUBLET (s nsed by onlling | | Anv orrrake Sl 5o retunded . Fragila 1obes wnimmet otii2s: |
far I3 X-pedition and Travelling) $84.95, I way Hypress, Minimum arder §%,00, l
Uhvder ol your Hv-Gawn weeds thrw Rarvy, Faclory warranty [] Send 10¢ for new ¥6 page Greenshest 1965-1959 Catalog
appiies. I #19. Wrire for your copy, ]
~— — | {0 Sendinformation. . ... visvineen... e E R e ]
vt MOR-GAIN ANTENNAS: — E Cienanaan e I
Model 75-40. Covers entire 40 and 75 Meter Haneds, Name. ..., .o0iu.n Cevaeiierea careeaa Tile
EAW AM/CW or 2.5 KW 11 1. $29.00, [ Company I
Model 75-10. Covers 10 thri 75 Meters, $38.00. I Tty Trenee TrErmeErTey R
Madel 80-40 CW, Covers CW end of both 40 and 80 meters, Addresa. oo SITI
at Foreign portion or 80 and 40, $31.00, L 3 11 T, l
AR LA AL L AL L L LT L Ll L L L L T e P |

WORLD QSL BUREAU

5200 PANAMA AVE. RICHMOND CA 94804 USA

PLAN 1. We forward vour Q$Ls (please arrange mipha-
beheally} to aiy place in Warld, including gl
foreign tountries, and to or within USA, Can-
ada, and Mexico, for 4¢ each.

BEAN 2. You use pur special log form and send us a

msnv. ‘i;llef;upplv Oi"al.wmake out (FSL—daliver

! B

TRONIC

AUTRONIC 19 95 AUTRONIE 7 5

Preferred by betier operators

: ELECTROPHYSICS CORP.
— i i e B8 W 18Lh St Coste Mesa, Calit

Power rating 2 Kw, P.EP. 80, 40,
LRL-66 ANTENNA 44 Lone. 80 THRU 1om @  £075s otine 2 Kw P.EP. or over on 80, o

. 4

5 [
fhee | OPERATES ON 3 BANDS AUTOMATICALLY
In B 2 1. Loading coila for 3¢ & 40M doublat operation 5, Center insulator with famale coax @
us. . 2. Adjust ends to sot 30 metar vefonance _connector to taks PL-259 pluy
A, ppd. 3, 4. Decoupling stubs for 20 & 10 maters 6. Fittings on insulators to tie on rope
LATTIN RADIO LABORATORIES . Box 44 . Owenshore, Kentucky 42301




LATEST
EDITION

A big 30 % 40 inches;
printed in eight colors.
Continental boundaries
plainly marked. FEach
country prefix shown on
the country and in a
marginal index for easy
reference.

| . The ARRL World Map
$ 2 . 00 is your best buy in oper-
postpaid anywhere in the World ating convenience.
L

The American Radio Relay League
NEWINGTON, CONNECTICUT 06111

$100’000 Guarante! With Spec. Sheets! 3
e e PENNY SALE!

Foicchita  MONEY BACK GUARANTEE' EACH le MORE

i} 900 Buifer . fer 1,49 2 far 1.50

1) 903 2 Toput gale Nand/Noz .2 for 1,98 & for 1,99

.. 910 Dual Two Input Gate Iier 1928 4 for 1.9y
1 914 Tual Two Input Gate ... 2 for 1.98
15 Dual 3 input Gate Wand/Nor L2 for 1,69

RECTIFIERS $1 223 JK Flip FIop oo ‘% ter 1.98

Dual 2 Input Gate 1 for 1,49

27 uad Inve rter aa. .1 for 1.49

4 930 Dual 4 Input Gate Nand/ .1 for 1,49
] 933 Yual Input Gate, Expander 1 for 1.49
944 gl 4 Input Power Gate .1 for 1.49

< 709C 0P AMP 149 oo e

.1 for 1,49 -
. 948 Clacked Flip Flop
Guaranteed With Spec. Sheofs!

g O fer 1.98
[J 953 2-2-3-Input and Gate 2 tor 1.69

SALE ON HIGH VOLTAGE | 400 mc 299

FAIRCHILD By . SALE T AMP|Nen HicH PowEr
COUNTING “ICs” Qiggg‘ e " gy P u:: TRANSISTORS

Gu.aranteed! $4.95 y zgg SILICON | 2N3632 23W, 3A,

With Spec. 3 for $14 "
o FOR OUR BARGAIN CATALOG OM:
No, DBSCTiniOI’] 'E Y0000 3.-50 RECTIFIERS 1o¢ (m] Smunnduclnu [2] Poly Paks [[] Parts

I’ 958 Decade Counter Terms: add postare. Ratedlhet 30, md.a Aai&.
'] 959 Buffer-Memory | 4000 P IV '
] 960 D -Dri

['] 960 Decoder-Drivar RECTIFIERS P.0. BOX 942 M

1 AMP 800 PIV 10 149 l 9 > Lynntield, Mass.
RECTIFIERS ‘ / 01940

160




1-H5.ﬂ @ sIG"N'

“W2AU” BALUN-$12:95=—15>

1. HANDLES FULL KW.INPUT—THEN $OME.Broad- NN PATTER
Banded 3 to 40 Mc. s T

7. HELPS TY! PROBLEMS By Reducing Coax Line - B
Radiatlon

3. NOW ALL STAINLESS STEEL HARDWARE. 50239
Doukle Silver Plated
4, IMPROVES F/B8 RATIO By Reducing Coax Line

Prok-Up

5. REPLACES CENTER INSULATOR. Withstands
Anfenna Pull of Qver 600 Lbs,

G BUILTIM LIGHTNING ARRESTER, Protects Balun
-—Could Alsa Save Yuur Valuahle Gear

/. BUILT-IN HANG.-UP HOOK. ideal For [averted
Vees, Multi-Band Antennas, [Dipoles, Beam and

Permits

Quads

&, SPECIAL SELECTED FERRITE. High
Power Operation Without Breakdowns

9. FACTORY ADJUSTED LIGHTNING ARRESTER.
Bleeds Off Heavy Static Charges, Makes For
Quieter Listening

BIG SIGNALS DON'T JUST HAPPEN-—
GIVE YOUR ANTENNA A BREAK

Comes in 2 models, 1:1 matches 50 or 75 ohm un- FOR $
IT'S WHAT'S balanced (coax line) to 50 or 75 ochm balanced load. Y(?U BEST
INSIDE 4:1 model matches 50 or 7% ohm unbalanced: {coax R
[HAT COUNTSI fine) to 200 or 300 ohm balanced load. RALUN BUY

AVAILARLE AT All LEADING DFALERS, IF NOT, ORDER DIRECT

UNADILLA RADIATION PRODUCTS ~ VFRS. OF BALUNS & QUADS

UNADILLA, N.Y. 13849
Dept, H

<¥‘_1-hmw':i sl Wi m"‘;ﬁf‘;&a il Mn“i&z

station.
West End Avenue, New York, New York 10024,

s i e o Y :r'-:-w;wrm"ﬁﬂmwmgg

R

TRANSCEIVER
HAM RADIO COUNSELOR, Mate, for Co-vd camp in the AUTO-MOUINT
derkshires, Massachusetts. Able to instruct campers in - Adjustabie
fungamentals of ham radio. Fully equipped ham radio ~ Fils it modets 95
Write to Robert Kinoy, Camp Taconic, 4351 » Simple instaitation RETAIL

ARCO MFG. CO.

P.0. Box B1?, Grand Forks, N. Dak. 382t

Vlook what Lampkin’s type 107

Digital Frequency Mefer
can do for YOU...”

% Accuracy guaranteed better than 000019, in the
field, independent of WWV. Dial precision 0.00002%,.

% Operates as FREQUENCY METER or SIGNAL GENER-
ATOR, to above accuragy. all channels, fram [0 KHz
to 500 MHz—IF, RF, UHF.

Y Extremely simple and easy fo operate. Simply set
frequency on digital dials. Easier and faster than
a counter. Shows DIRECTION and AMOUNT of trans-
mitter eiror — no arithmetic.

¢ Dual power supply, either 110 volis AC or 12 volis
DG, Weight only 22 Ibs. Leasing terms available.

$2,3%0 F.0.B. Bradenton, Florida

LAMPKIN TYPE 10
DIGITAL FREQUENCY METER

= For cumplete specifications — Mail coupon today

{ Name
I Address . .
LGty o

LAMPKIN LABORATORIES, INC.

- MFG. Div., Bradenton, Fla, 33505

161



NEWI-VACUUM COAX RELAY
{Nothing Else like this under $250)

* Silent—"~ast—1Long Lite
% Ends Artenna Retay Clatter
REPLACE vyour present NOISY
felay with this silent, longlite
ralay (contacts in vacuum-—uhie
wver DNE MILLION operations.:
FAST OPERATING==—urder 10
ms tor Model 23, 15 ms for
Models 25,
LOW VSWR-—under 1.1 af 30 mc )
POWER CARRYING RATING (@ 30 me i@
“Model 23—3 KW, Operates 245 vde
“Model 25—=5 KW, (iperates 76.5 wic 1200 ma - $100
“Model 27-—7 KW, Dperates 26 & vde o0 120 ma — §115
Models 23, 25-UHF tittings. Model 27 HN Fittings

DC POWER SUPPLY 35 VDC @ 1 amp.—%$14.50

Order Direct from us....Data Sheet free.

ORGANS & ELECTRONICS [ ovbari &

Lockport, 1IL 60441

RADIO TELETYPE EQUIPMENT

Teletype Modekls 35, 33, 32, 29, 28 ASR, 28 KSR, 28
1.PR, 28 LAHY, 28 LXID, 28 LBXDI, 14, 13, 1Y, Page
Printers, Perforators., Heperforatars, Trans-fHst,
polar relavs. tape winders, eabinets. Collins Re-
ceivers, 51J-3. 31J-4, H-338, H-290A. SPotofX,
Frequency Shift Converters, LG, Power Supplics,

ALLTRONICS-HOW ARD €0,
Box 19, Boston, Mass. 02101 Fel: 6lT-742-0048

/HAM RADIO CENTERN

HEADQUARTERS FOR
COLLINS » SWAN - DRAKE
HALLICRAFTERS » NATIONAL
HAMMARLUND ¢ SIGNAL/ONE

For the best deal in new or used eyuipment. wrife

BILL DU BORD, WOKF
ar
1.1 Waelterman, WOLU
Ham Radio Center 8342 Qlive Bl

Unity YSWR:
M ma - $29

§t. Louis, MO. 63132
\__.__Phone (314) 9936079/
E_GREENE Center of @

WITH or WITHOUT
BALUN

Dipole
| nsula}wﬁ. i S
FLIER—tree "'m{ ; %w"

GWE
GNE

0. WATSON GREENE

21000 .
P.PUSA WAKERIELD. ki, WICP]

36.00

MEENNE o EEEEw = ¢ ¢
GUARANTEED CUBICAL GUADS
PRE-TUNED—COMPLETE—PRE-CUT—PRE-DRILLED

SQUADS ARE BETTER BECAUSE: They have more gain:
ethan lat tops, clement for element—Ae quicter—Iless static o
and ipmition nuisp—Possets Tower vertical radiation angle—
Require loss space—(t: width of flat tops)—uireater capture
area, o hetrer on weak sipnals—Nerligible cotona jowsey—
Excellent SW K/ Freq. characteristio—} ight waight (30 Ibs for o
3 el, 6 fos far 4 el) Detanming less from nearby chiects,
“wour chnice, bamhoo or fibergiasy—in aluminum spreaders,
Ramhne eaceptionsl guaisty amd half the cost of fherglass.
SPRCIAL DEAL on purchase of an b /4 WAY Tower/guad
combination, Free litereature,

SKYLANE PRODUCTS ramps rome Tt ag17

G TS O Jyaaaam ¢ ¢ &
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MARUTIME  50M, William §, Gitlis, ¥F INR — LRC: VETHE

i Cin Feb, 4 the town of Mavaville, N, B., was eud off from all

rnad access wnd telephone commumeation w28 vt becausw af’
flonding on  the MNushwash Hiver. .\a eipergency net RS
immediately set up with VIE1TC as the anchor station. Vi1 H#M
hundled pumberous phone patches with VEIy AUR ALM., AGK,
Ak, v, AMI, U, s wany others, all contributing to the
handling of the tratfic. Much of the teatfiy was itom paolice and
muuicipal autfenities regarding the satety of irens, ete, ftlso
through the etforts of VEtHE and VE1IXE, the Maritrme Net
trequenry, A780, tins cieared tor all bit ewecgeney tratfic, Phis
is certainly & vommendable eitort hv all voncerned ad, m
addition tn remperiag  valuable service, gave much favorable
publicity to awateur radio, Lungrats to VF1ALL on stisueastully
passing the exuw. VELPI hat been uppointed net enardinator for
sew Moneton Area ?-meter mobde net, YETAQOH reports new
linear uader construction. Praffic: VEIRO 203, VETAMR 120,
VETAMB 15

ONTARK) ~ SOM, Koy A White, YEIBUX — (nr Feh. OST
waduma (p. 140y credited sponsurshiip of the RS0 Convention in
‘Toronto fa the Svabure Amateur Radio Club, This should have
heen the Skywdde Amatene Radie Clob. I'raffic: VEIRRE k9,
VEIHLE 22w, WHIDY 20a, VEIGHD 213, VEIE RU 18D,
VEIGE Ja% VEINRG 148, YEIRWD (24, VPIFRC D, Vi3
KHI. 34, VEAEX] 74, YEIULR 43, VI A5, VEIVI u,
VEIAYR 410k ] VEICTR 100, ¥E3AW! 34, VESEYH d0,

QUEBLEC - S0, 1, W fhey, YEFOT Many  WEIR
participated in the 1970 LIX contest. tine nhservation, the
amount ot delibesate amming va the 73-sneter band is appailing.
V2K [ techaieal firector for MARC, has created @ wry
interesting tectuocnl net oo Y153 kHz Sunout 11 A, Suceh
things v Csear 5, X antennas and solid state devices bave heen
chiscussend, breezing cain has fuken os tofl ol autenoas, YEIEC
ard VE2OTH heing amosy the Insers. YE2ZANT is welromed o
the fratfic rets. Ume morg repeater sration, VEIMT, has &
wiebly net — Lue, ab 7:30 P.M, [The Annual RAQH Convention
will e held in Quebec City Suly Tu-1 1-172. 1 est temps de penser
4 vos vacipees! 11 est temps de fare Jes projets pour RS 0ol
déete. Los plus belies vacanvees columetoent par voire presence 81
celfe 1ie votre espouse a0 Cuiges Proviecal de RAD a Quebec.
las 10, (1 et 12 Jwllet, Yener wons ainuser! Vener rencondrer
vos ailis athateurs! Tous fes gars du monde a cpueber e 10
Juillet, Le Congres provincial de cette anoee vous veserve de
sutprises ¢f uR programme hien prepare. Fratfic: YETRVY (55
VETHRD 168, YETALL 128, VEIDR RY, YEO] A3, VEICH
2. YE2APY 14, YFIDOW A, VEREC 4,

SEAOND VE2 CONTEST

This wontest, sponsored hy o the Kadin Amuteurs nt'
cehac, AL will take place frem Ldu ta a0 HMT
Spunday A pnil 26 (plooey and 136 Lo 00 T Sueulay
May 3 (ewh Uiy 5 bonrs of eagh 12-hour period may be
wed, |iUme spent operaling st be ¢leuly marked in log,
1t 1s open tu YEZ or poitable VE? stations only. dtalions
may be corked ofice anorach hanid. Cruss-hand contacts
are ot walid, Lall U6 V372 Che excinnge will he Rt 11,
vear heensed and conntry, faodine mformation: Preced-
inp information plos usual defails. Seoring system, A
stantion may he e bed nnee on each band for [ point,
@ith the exrception ni the 1o AU directors, Bach af the
s08 Ciiebge voniities counts as @ omnldiplier. That ouslti-
plier may be counted ooly caee regurdless of the hamis
unedd. bach of the In ®AUL directors will he 1ssued 2
spucial 2derter tdenrifier m plave of his Lanty, I'his wall
ottt & puints tor the oontack and gives une (Rore
wilhpher for each of the directors worked, Anards wall
te presented to fhe winners Uy July at the RAGL
LCogvention o (Jueber Citv. Sead your tog te RAQL
Contest  Comittes. P I hb (Annt-dol cinebec,
Canada.

SASKATCHEWAN Guorton Pearcs, YISHE — SFCD YESCL,
FAM: VESHA 00 ¥ESHG and VESKE, ORS: VESHO. OVE:
YESUT and VERTIS. Obs VhsUS Olbsr YESGE nd VIS
RM: WESGT . FOs VSO, VESRI. VIFSHG, VESNK, YESIL,
Remna Harefest, Suly 3, 4 and & The AFT wiis aug of the hest
vet, Fhe tueu total ports wwre G160 This vapr (1970 we
teconled BKO ponts, a 70 inerease, Al sections tnok part and
ull seetions reported. Most sigmeficaat ot ull, there s:as an
incrense af du'd in ndividnad participation over last vear. Well
done, Duskatchewan! We expect fo he able o anmminre 4 e
Saskatchewail (SO Bty saon, We alsu e vontemplating o vl
Event for (4T, Saskatchewan’s Homecoaamg S eat, $tch for
Jdetails later, Traffic: YFAOE 339 VRGO 783, VUSSC B
VTSRS 8. Yhebo 1o, YESHE 12, VESsN Jo, YFSMX <

VESY K L



» HOW TO BECOME A RADIO AMATEUR

» OPERATING AN AMATEUR RADIO STATION
= THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone starfing out in omateur radio will find these publicafions o necessary
part of his reading and studying for the coveted amateur radio operater's
ticket, Written in clear, concise ianguage, they help point the way for the be-
ginner. Tried and proven by thousands vpon thousunds of amateurs, these
ARRL publications are truly the "Gateway to Amateur Radio,”

$9.50

POSTPAID

The American Radio Relay League, Ine.—Newington, Conn. 06111
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l NOW WITH OPTIONAL AC SUPPLY
The DIGI-KEY IC KEYER

4 Featuring:

& solid state construction

o linear speed control 5-50 wpm

@ wxact werght and ratio throughout the en.
tire spesd range

o self completing

& transistor output for most grid block rngs —. 100 V. at 35
MA. maximum, Optianal reiay for cathode keving.

@ power requirements: accessory AC power supply or flashlight batteries .

[ cnglé:;letely wired and guaranteed with instructions. Fuenished less power supply, chassis, and
waddle.

Keyer: $16.50 Relay: $3.00

New FRCOM DIGI-KEY
“The SPLITTER" «© Frequency Marker

o High quality solid state construction

e Outputs 5.30-25-50-100 KHZ continuous
ar selectable with aptional switch

e Ugeable to 144MHZ

]

.

.

Exciusive edge-connector interface
Power requirements: Accessory AC sup-
pHy or batteries

Wirad and guaranteed with instructions,
edge-connector, and crystal,

Lass power supply.
SPLITTER: $19.95 SWITCH: %2.00

SPECIAL OQFFER: Power Supplies for Keyer or “Splitter”
$10.00 sach when purchased with either of the above.
$12.00 if purchased separately,

DIGI"KEY Box 27145, Minneapolis, Minn. 55427

7 would like the following League publications shipped to me postpaid. | am
anclosing payment of $—— ..., (These prices apply only to the USA.)
Ship to this address:

NAMEI...“O.llllll..llIl"..llll...'l...’.'ll.CALLIIC....III.....
SrREET Y IR A R R R E F YRR AR R A A A R R R R R R N N N NN R NNEE R NN NN

CITY 2aceunranonavesenarssraassse STATE L (L L L ZIPoeevaas,.

ARRL HANDBOOK $4.50 A COURSE IN RADIO FUNDAMENTALS  $1.00
The standard comprehensive mantal of ama- Use this in conjunction with the Handbook
teyr radiocommunication ANTEHNA BOOK 50

UNDERSTANDING AMATEUR RADIO $2.50 Theory and construction of antennas

i i —th haw-to-
Written for the beginner—heary and how SINGLE SIDEBAKD FOR THE RADIO AMATEUR

The best s.s.b, articles f ST
VHF MANUAL $2.50 fcles from @ $2.50

4 A h treatment of the amateur THE MOBILE MANUAL $2.50
uﬁ,?f"ﬁg& thorough treatment af the L The best mobile articles from QST

LICENSE MANUAL $1.00  [] HINTS AND KINKS $1
Complete text of amateur regs, plus Q&A for  L— 300 practical ideas for your hamshack

amateur exams OPERATING MANDAL $1.50

E:l HOW TO BECOME A RADIO AMATEUR  %1.00 The techniques of operating your amateur
Bl about amateur radio and how to get station—DXing, ragchewing, tratfic, emer-
started gencies, efc.

{Ploate tee the other side of this page for an applicatien for membership in ARRL and 12 issuves of QST)

FHE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111




NOW! USE YOUR TAPE RECORDER TO LEARN CODE!

Read code like a Prol It's easy! PICKERING CODEMASTER tapes give
professianal instruction on your own tape machine from digital com-
puterized tapes! They can't be matched for timing accuracy! Beginners
get course of professional instruction at 5% WFM right on the tape!
Practice for General and Amateur Extra ranges from 11 to 30 WPM. - 8
Nothing else like it! See below for CODEMASTER tapes you need. Get
up to spead! Order today!

=1

tsmouth

L,
(]
[

CM-1: For the beginner. A com- CM-114: An intermediate tzpe, as- CM-2: For Extra-Class license
_ plete course of instruction fs on pegially for General Class exam study, Maostly straight text; soms
4k, the tape, Practice material at T study. No instruction; just prae- -+l code groups, 1 hedr at 20 WPM:
=75, 7, 9 WPM, Prepares you for '*7 Hee b he 11 WPM: Lbr 14 WPM: %’ 14 hudr each at 25 and 30 WPM,
Novice axam. Includes code groups Ly hr al 17 WPM. Includes coded For real QRQ, play this tape at

and punctuation. groups and straight text, twice speed!

GODEMASTER tapes are 2-track monsural; zvailable in two sizes: 7-inch reel (3% 1PS} and 34-Inch reel (17 iPS).
Will play on any but full-track machine, SPECIFY hoth type and size of tape you want, Any tape, 36.95 pastpaid USA
4th clasz. Any two fapes, $13.00; all three, $17.00 PPD. Immediate dalivery, CODEMASTER fapes are made only by
Pickering Radip Company, P, O, Box 29, Portsmouth, R. I. 02871. Satistaction guaranieed.

KW BALUNKIT STILL ONLY $51

The AMIDON Toroid Bafun Kit makes a modern, compact antenna

J & J ELECTRONICS 1 |
Will Custora-Build Your Mainline TT/L-2 FSK Demodulator

iranstormer that can be wired for either 4:1 er 1.1 impedance ratle. The

L n . halun is idea! {or use befween a coaxial feedling and a balanced an-

m——————————— T L ———— tenna. It reducas ceax radiation and gtly batances the Eener'?y for
[—— L ® L e T —— applicalion to the antenna's feedpotm. Ths balun alsa acls a3 an lsola~

ice and removes the capacity of tha coax fromsuw armanna

AL I B 1om This kit can be used lo agvantage oo these antenna lypes, Dipole,
COMPLETE-SELF-CONTAINED Quad. Beam, Inverted Ve, Windom and Folded Dipole
» Autnstart » Heavy duty Inop supply » Eiectronic keyer stage
* Sjagle bar tuning eve + 2 Sets of filter for B50 & 170
shitt = 2 toch scope indicater with separate power
supply = Motor control stage » Includes both FM (Limiter)
& AM (Limiterless) witk 3 section low-pass filter for opti-
mum reception of 60-75-100 WPM » 844 X 19 Gray Ham-
mertone silk-scieened front panel suitable for rack mounting
Wired and tested by the expert: W1SOG, Jahn F, Roache
I Windham Road

12033 OTSEGO STREET
NORTH HOLLYWOOR, GALIF. 91607

Canterbury, Gt, 06331

.o Complete

MObllB? Your log-keeping needs can hbe met by
the ARRL MINILOG. Convenient, pocket-size, it con-
taing proper headings for all necessary entries, MINT-
LOG will help you comply with FCC regs, provide a
lasting record of the many pleasant (3308 you'll enjoy
the year round. Spiral hound, 4 x 6" (-

U84, 6 elzerchiore

At Home ? If o, you may prefer more detailed station records, and the ARRL
Log Book with ruled 814 x 11 sheets (also spiral bound to lie flat when open), will make teor:rd-
keeping a pleasure. Useful also for portable or mobile as well as fived station operation!. . .50¢

tind, ol elsewhere
These are available in loose-leaf form (punched for 3-ring binders), 100} sheets ... 32,00

Yhe AMERICAN RADIO RELAY LEAGUE, INC.
NEWINGTON, CONNECTICUT 06111




QUALITY MERCHANDISE —_— QUAI.ITY SERVICE

MERCHANDISE IN

DELIVERY

NATIONALLY ADVERTISED BRANDSWTHE TEST MODELS

Instant shipment on cash or bank charge
orders of new equipment and accessories.
TRIGGER ELECTRONICS has the most com-
plete stock, for your convenience. Ship-
ment is usually made the same day your
order is received. Avoid delays! With cash
orders send cashiers check, postal note or
certified personal check,

L ]
NO DOWN PAYMENT WITH INTERBANK
AND MIDWEST BANK CHARGE CARDS.
lJust confirm your order in writing along
with the number and expiration date or
series of your card. Your goodies will ke
on the way.

.
Trade-ins: We allow much more on trade
of ur present gear. (Clean, recent vintage
equipment,) Write for a trade-in quote.

L J
Like new equipment at money saving
prices. The most complete inventory of
tep-notch, ¢lean as a pin gear at bargain
prices.

another important
TRIGGER service:

WE BUY USED HAM

GEAR FOR CASH
PROMPT SERVICE..
PROMPT CASH1

Write today! Send for FREE C’:fm" q!

TRIGGER ELECTRONICS An Exclusive Ham Stors.
ALL PHONES: (AREA 312} 771-B616

STORE HOURS

{CENTRAL TIME)
WEEKDAYS . ... . ... ... . 10:00 AM_ . 7:00 P.M.
SATURDAYS ... ... ... .. 10,00 AM. - 3:00 P.M.
TRIGGER ELECTRONICS is conveniently located 2%
miles north of the Eisenhower Expressway near the
west city limits of Chicago en the main street of
Morth Avenue (State Route #64), 3 blocks west of
Harlem Avenue (5tate Route #43). Just 10 miles
due west of downtown Chicago, or 20 minutes
southeast of O'Hare Airport. Plenty of free park-
ing. Come in and browse. See the latest in ham
gear attractively displayed.

Chicuga O'Hare
international Aérport 1 l
) o
E ]
294 2 £
"~ s '?— North Avenus f@*’-ﬁ,’b
g (§4)="*
2] TRIGGER W -

\ ELECTRONICS{OAK PARK
fisenhower Expwy
\ isenhower __ __’Eﬂ '

(T
30 CICERQ
BERWYN

Hatlem Avenve

"

£ £t N

8 e[ Chicage
<9 3| Midway
- Ajrpart S

| TRIGGER Attn: WaIVJ ast 4/70 |
| 7361 North Avenue

] River Forest, Ill. 60305 Amount

I RIISH THE FOLLOWING: Enciosed

}

| ] Send free catalog.

: NAME

I ADDRESS

| CITY STATE e

(WEST

TLEAN AS & WHISTLE LIENEW BARGAIN SPECIALE FOR APRIL

At b Al ..a By LwWAN TR0 K AL. .79 Hrunon MiNT...53i193
aala

SHAN Thar MINT. 1ia LELA MINT,.oo.. 24%
SWAN R0di MING . %N [ L PP L L |

HTaa, DAL DRAD FAL. FWT

° o Suriy SIHNSOM RANuEN, 73
GRARE 4b HINT.. 144 Ry THOSHITCH, 4 hrs 19
URAFE 2 MTNT., 13} LIS Fren frdf NPW., 4%
DRARE THX,..... INE 319 LiCn YLK NEW., %0
FRAKE YRA, ..., k 2RbE? MINT % HOLR BeOPE, ... X%
UGRARE THRE KR, ., 9 SxLhE q P
SBELE MINY WHYUDE MIN @ 44
EL T L L wRub, HAAA ) INEaR 149
AT EC... SRUAA Shzan LENEAR.., 7%
GB7 MOURT . SRISU. . £ sp3al ﬂﬁﬂﬂit‘!ﬂ. vy
GHY CHUAPIER... st feAL L by RNIGHT f48,...- ks
CALART voile. o HOLTQA S YHF Mm( yus JONES SWR £ MER %4
CLESE 99ER. ... HEEDL ol bt REA WPw WYREE, 37
INTERCERION ., ... ¥ A ‘ L1 S Lk SEMPRON ¥Ha wviH 7

T osuecnad mad? rrdez priced Iddd S0 cud @é moAfk anfy )

RgST; [LLINOIS 60305'




HAM-ADS

(1) Advertising shall pgrtain ta products and services
which ure related to amateur radio.

(2) No display of any character witl be aecepted. nor
van any special typographical arrangement, such as ail nr
part capital tetters, be wsed which would tend to muke
wite advertisernent stand nut from the others. No Hox
Reply Service can be maintained in these columns nur
may  commervial fvpe copy be signed solely  with
aniteur eall ledters, Hum-nds signed ooly with a puost
nftive hos o telepllone number without fdentifying
sMgngture cannat be acvepted,

1 I'he Ham:Ad rate is 50 cends per word, except as
noded in paragraph (o) below,

(47 Remiftance in full must accompany cupy, since
Ham-Ads are not carried on our hoaks, No cush or
vontract discount or ugency commission will be allovwed.

(51 Ulosing dute for Ham-Ads is the 20th of the
secerd month preceding publication dats, A

i6) A speeial rate of 15 cents per word will apply to
advertising  which, in onr judgment, is cbviously
non-gemmercial in nature. Fhus, advertising of hona fide
sutplus squipment owned, used and for sale by an
wdividual - ov upparatus  offered  for  exchaoge or
wlvertising inquiring for special eguipment, takes the
PS-cent rate. Address and signatures are charged for,
escept there is no chaege for dipeode, which is essential
you furaish, An attempt to deal in apparatus in Tﬂmﬁﬁf
for profit, even if by an individual, is ecrmmercial and aft
advertising so ¢lassified takes the SO-cent rate. Provisions
of paragraphs (2), (2) and (3] ppoly to afl advertising in
this codumn regardless of which rate owy apaly.

{7) Because error is more easil{) avuided, (¢t i®
requested copy, signature and address be printed plainly
on one side of paper unly, Typewitten copy preferred
but hamidwritten  signature must accompany 2l
aurhr[).tiéed insertions. No checking copies can be
supplied. s

(3) No advertiser may use wore than 100 words in
20y ome adverfisement.” nor mare than one ad in one
3p01€, .

(4} Pue to the tiphtness of production scheduies,
cancellation of & Ham-Ad slready acvepted canuot be
guaranteed beyvoond the deadline nated in paragraph (3)
abiove,

Having wiade ho invesrgedon of the advertisers tn tie
classified columns #xrept trose abviousty commercial in
cliqracter, fae publishers of QST are ynable o vouch for
their integrity or fur tRe grade wr characier of the
products or SeFvices ddveriised,

sl Cards?¥ Amezica’s  finest,  Personulized  made-to-order,
Saraples 2B¢, Deluixe, 35%c¢, Religious, 25, (Refunded). Rus
Sakkers, WEDED, P, O, Box 218, Hofland, M1, 49423,

U, FRITZ QST,s bring preater returnst .‘s';t.mpies ‘}.Ec. d;rduct;l;i;_
BOK' 1884, Scoltsdale, AZ 55252,

Q8Ls “Brownie® WACJL 3111 Lehigh, Allentown, Pa. 18103,
Samples 100, Catalng 2or.

QRLe AN types.  Atttactive demgns, auick retamn,  Free
sutnples. WTITZ Press, Hox 2387, Eugene, UR 97402,

QBL PRINT, Samples .25, P.OBox 33, Melrase, MA, 02177,
SAMELES Joc. Hany Sims, 3827 Missoun ave., 8t Lot MO,
walis

NEW 7(;]5!,. catalog! Hundreds of cuts, stuck and ink samples,
nine repnrt forms  plus ten samhgle Qule 9%, {‘omeilson’s
Quality YsLy, 321 Warren 5t., Noyth Babylon, NY | 1704,

QsLs, Fnest YLELSs. OM*s swnples 100, W2DJH  Press.
Warrensburg, NY 12885,

5B s 100 3-rolor plossy $3.50; siiver globe on frond; report form
22 b%cl{. Free samples. Rusprint, Box 7H7H, Kansas City, MO,

PICTURE Q81 cards uf your shack, rie. from vour photogeaph.
Sl 812 1,000, £15,25, Also unusual noa-pictire desipns
Generous sample pack, 286, Half gnuml of samples Glc, Baum’s,
4164 Kifth St., Philadelphia, Pa, 15140,

Q@ELs, SWEs, WPE, Samples |5¢ 1n ady, Nicholas & Son Printery.
E.0y, Box 11184, Phoenix, Anz, 86017, . .
QSLs, Free sumples and estimates, &, F. (lohen, Speeial Printing,
Drawer , Pitistord, NY 14534,

Q‘_SLS-SWLS. Hundrad, $4, Samples dime. Willow Press, 223 N,
Mdriks r., Battle Creek ML 49017, B
LW Priced ‘SSL_S {26¢ deductibley KL1, Press, PO, Box 258,
Martinsville, Nd okxda,

Q5Ls, samples t0e, Fred Levden, WENZJ, <b4 Proctor Ave,,
Revers, Mass, 02151,

QHL.: Free sumples, attrartive designs. Fast retum, WTITZ Press,
Box 2487, Euene, Oregun 37402,

Qs 3wolor glossy 10O, $4.50, Rutgers Vnri-'l‘y'pi.n Serviee,
1:__)’1':6 samples, Thomas 8t,, Riegel Ridge, Milford, NJ OBB4E,

an Him — The modem comcept that makes ali others
uld-fashioned, Samples 25¢ {refundugte). #-0 QRL,. Cn,, Monson
A, Mass, )1 08T, B

Q8Ls 30 for %4.50, smnples 10c, WOSKH, George Vesely,
Rte.tl, LOO Wdson Ha., Ingleside, 11E 600141, X
SLANE Tngraved budges, any color, %125, Special rates to
vlubs. Fallert’s Engravings, {21 NN, }l.amilton OH. 45013
RUBRBER mps 1,25 ineludes tax and postage, Clint’s Radis,
W2UBO, #2 Cuberland Ave,. Veronu, NJ 07044,

DELUXE QNLs Petty, W2HAY, P.O.Box 5237, Trenton, NJ
UBHIE, Samples 10¢,

Sls. With all this cumpetition, vou've gotta hmre something
different, Try us.  samples  Tue,  Adkanprint, Box 84494,
Minneapuolis, Minn, 55408,

AUCTION, North Jersey, teally different. New sauipment
banths, food and drnk and barguns galote, Sunday aftemaonn
Agril 19 from 1 PM Ctil dark, ai The Arbor inn, Hock Ave, and
th Piscataway, NJ. Hasv to ceach From Rte,22, Turm souwth un
Rock Avenue (% tiles, sponsored by ‘Tri-County Radio Club.
Bob Higpins, Pres.. TURA 104 Mapie Place, Cranford NJ 07016

i you have uperated amateur radio 40 yeurs ago vou ave eligible
tor the exclusive Old 0O)d Timers Club, Ine, Write Hay Mevers,
WEMLZ, Box B, han Gabriel, CA 91778 tor details,

SULTHERN California Amaleur Network 14,325 MHz Monday
through Friday, ll_-'?l.ll'l GMT. KeYUM. o
HOCHESTER NY is again Hamfest, VHF Meet and Flea Market
Heudguarters for inrgest event in Northeast, Mavy {6, (970, Write
W?TY Hslxlmfesi, Box 138K, Rochester NY 14603 for program and
nfarmaklon,

AN invitabion: NYC area Hams and SWLs are mvited to attend
NY Radio Club Meetings — #nd Monday nf every month, George
Washungton Hotel, 23rd S5t und Lexington Ave. at X 8M,

ANTIQUE  Wireless  Assaciation 1970 Hictoricu) Radio
Conference,  Ford  Scienre  Museum, Bearbarn, Michigan,
Wr_-:-kr:nd Aug. Bth and Yih, Write W2QY for full information.

RAGS Hamfest SyracuseNew York, April 11, 1970 ai Soog
Mountain Box 88, Liverpoat NY 130RS,

FREE sample ropy Lang Island 1% Assn. Bulletin, Latest DX
news, Business size sase. to K2ZAFY, Box 74, Massapequu Parl,
LENY 1176%

JUNE 7, 1970: Save this date for the Starved Rock Radio Club
Hamiest. Same place as last vear. Details on requost after Apr. 1,
1970, Write SRRC/WIMEKS, G, [, Keith, Secy/Treas., RFT) 1,
Box 171, Ogleshy, IL 61348,

WUWA — Quarter Century Wireless Associalion is a non-grofit

arganization founded 1947, Anv amateur radio a)ﬁuramr Heersed

25 ur mose years s ehgible Ty membershup. Write  for

iﬁf;’\‘);r?ation. A, Gironda, W2JE, Box 394, Mamaroncelk, NY
1543,

INDMANA&"s Most progeessive Hamfest Sunday May 24, rain or
stung,  Spounsored by Wabash Co, Amauteur Radin Club, %1
danatinn for admission, For information write to Bob Mitting,
TQ0 Centennial St,, Wabash [N 46592,

Q5L SWL vards thal are different, Quality Card Stock Samplos,
{Uc. Home #rint, 2416 Elmo Ave,, Hamilton, Ohio 45015,

@GETs, Becond to aone, Sume day service. Samples airmailed,
dhe, Rav, KTHLR, Box 331, Clearfield 157 B4015,

GORGEOUS OQRLs, Hetnbows, ele, Top guality! Low prices!
Samples,  14e efundable, Joe Harms, W4BLG, Roz 15K,
Edgewater Fla, 3¥0R2,

NEW! Q8Ls professionally  designed.  Fyvery eard onginal,
Sumples, ‘10e. Pyinting loilow-through by W1FLX, QSL Designs,
200 Britton Rt Pitisfield, MA 1201

QRLs: 100, 81,40 and u§ [S]ﬂht.pﬂ!d, Sanaples, dime. Holiand, B3,
Box Hat, Duluth, MN 55804,

SELLING Fntire station! Hammarlund HQ-119A¢ VHF Yeceiver
(mint eende; new vuused Eico 720 xmir., Hy-Giain SR 80-10
m. doublet, cozx and key, all for $28b or first best offer. Also:
Hiwa U'P-B02 tape-recurder. six wonths old, $60, Box of vatiable
e parts, inrcluding 14 Madler B.F, transformers, Miller veraier
diul and NicCov xtal-filter purkage. Waorth way over 3 LU0, ¥Yours
for $48, Paul Racthey, 2072 Jumes, St. Paul, MN 55105,
SR-2000,P2000, tminaculate, new-like condx, nn bugs, original
carton, manual, trade or sell: #8545, Don Payne, K 41D, Box 525,
sprinphield, TN £7172, Tel, Nites 6 1 5-1R4-8543,

WE'RE irving to cuomplete our collection for Callbooks at
Headquarters,  Anwone  have extra copies of Government
(,Ea#lilgﬂnks 1922-25 and Radio amateur ('.’alllbonks Lu2g-1944,

A 5 Main St., Newington, Conn, D111,
FOR S B-d0d), exrellent conditing, $240. WABDV X, 619 N,
Sugar 3t, Colina, OH 4bR24.

TRLETYPES — 15, (Y, ete., Brlow U.N, prives. Also Deskfax
trapscerwvers, Harry Lang, VE3ARO, 1% Orchard b, Port
f,"utt;qrne, nt, Uanaga.

8T= 19521968, 31l gud coadx, 96w seiat, $200. Express
cullect. No oifers, YO IBH, any ralibook.

WANTED: Une vr twy BLe 172 tubss for ut HF-3% Hallicrafters
linpar. 0, Warner, VETASY, Rt T4. Crawlord Rd.. Kelowna,
B, Canada, !

WANTED: AR-¥B revr. Write, piving locytion, "':i“dx‘ price. R.

Maskell, 383 Douglas Ave., Oakville, Ont. P,, Canada.
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EDITING 2 club paper? Need public reiations hel?‘? ¥y should
belong tw Amateus Radio News Service, Fouinfo. vontaet Al
Marcy, W4LD, Secy., 51 Third Ave,, bau Gallie, Fla 32937,
R{=R/U conxy fow-loss foam  Acphenod 10r per fnot, K200
26G.8/0 Yo » foot, PL26H-BNRH, 40¢ each. ].5485. Foab,
Maonte dnuthwared, Fete, 1 E, Upper sandusky, £1H 43561,

SB.20H1 sell for $200, 1t mint eondx. Pick up, Now built S8-220,
FATOP, 182-41 #ath Hoad, Jamaica, 1.I NY 11423,

SELL: tionset Cnmmunicator 4 ¢(B-meterd wicrysials, m oxe
candx. 3200, WALHND, 1415, 1412 W. tain, Pearis 11 61608,

HEWLETT-PACKARD 5240 counter and Tektronx 5454
seope, Golling 9181 and 51J4 recejvers, UHK/IZNY, 220 and
2O rereivers. Gush_ur irade edqual valpe dor Colling ham sear,
Write ur fone, W2ADD, TMI11 and FRE-33 manuals wanted,
Your prepasterous prire puid,

HAM dicket, The Amsteur Radio Licepse (uouyrse fnr Novice,
General, Advanced, BEitez (lass, FOC makes it diftienlt 1o gef a
ham Heense, bet Ham Ticket maie 2 easy! Packaged course for
earch elass lirense, Courses leased, not sold, tloglvﬁght 1u70,
Write for brechure, Clayton Radio Co,, 220 Mira Mar ave,, loog
Bearh, CA SOBOI,

QRTs Wanted: December 1916 tn {Jerernher [HIR. 1913 {RE
Croceedings, Any unreasnnable price! ‘Teu Dames, W2KUW, gux
Hirkory 8t., Adinglon, N,

a8R1L showers may bring May flowevs, bt they also bring
thoughts of the Hudsna Division Couvention, t)ctober 1714,
Hilton Motar inn, Tarevtown, NY. Exhibits, lectures, cantesky,
gablests, New York Uity sightseeing, Fun! You wen’t need an
wmbrella, Get all the facts from Hudson Atusteur Kadio Counetl,
Box 58, Central Lslip, NY 1172%,

DX Awards log | b0-page bank lists cantacts for over [0 major
worldwide awurds, Indindual logs oy each award for recard of
cuniaets and confirmations. Hequired aver iwn year to Erepure.
$3,95 1%4.95 foreizm). MeMahon {nmpany, 1115b 80, Lk Knoll,
Pasudena, UA 91106,

AN Apanish-Engheh Manusl, 83, Ppd, Gabrel, KAB2Y, 1329
H.E. 4th Ave, Enri Lauderdale, Fld 33304,

PDAH-DITTER Kever. inteprated civenit eiecironie kever, Fully
selbrompleting ut both il apd Qan with sutomatic spacing
Builb-in “we pwy. supply, reed reiay nutput, with side-tone
munitnr and spesker, Clompletely asswembled aod tested, vnly
434,96, Dealer Jnquiries myiterd, NSend yrur nrder o M B M
Hinctronics, 6&3% sunovbrook, N ¥, Stlanta, Georgin 30238,

WIRELERS shop, New aud reronditioned equipment, Write, eall
ar stop for free exfimates, 131b Tennessee, Yallejo €A 94590,
Tel TU7-548-2197,

Vo E-ReY lo-ter-esi-ing samble senl free, W Bargains guiore, 1'449
Yt Reek Lane, 8t Louts Wit) 63131,

FOR Sale: SE-L] and SR-200, Wanted kils to wire, Heath
sreferved, 12% of onst‘bsnme in stock, lgrofessinnullv wired, Lan
aehter, KE3SUN, 131 Florence Linve, Hamshurg, Penna 17112

PHONE Patrk, with @5 k¢ fiter, far Ywire cnupler or ditect It
aut requived; oo treky adjustmenis, Kit, $8.95; wired, add 84,
Ham Kits, PO, Bpx 175, Cranford NJ U018, R

‘\‘FFE buy ull types uf tuxbes for cash, e};pucially Eimace, subiect 1o
5‘5‘!.1116 test, Mariime International Co. Box &k, Hempsiead, N¥

}-—tTR, Sauk: BU-RLO transmitters, mndifled,f‘n{- commercial use.
?;-{a_eﬂn{:h fshare Raydits, ine., PO.Box 23505, New urieans,
[ Lda,

IASH Paid for vour unused Tubes and good  bam acd
commercigl  equipment. Senrd ksl to Barrv., W2ILNI, Bamy
Elertromira, 512 Brosdway, NY 1000, Tel, 212-925-7000,

¥E buy ciectron tuhes, diodes, transisiors, :nirgrgted eirruits,
somieonductors ang resrstors. Astral Electronics, 150 Maller St.,
Elzabeth, NJ 07207, Tel. 201-454-31 a1,

WANTED. Tubes and gl mreraft atd pround rading, Uinits like
170, Sl X, 6187 o7 5. RagH, RIS GEC, Aoy bl senes Colling
wnit, Test eauipment, everything UREM, MM, GRM, efn, Best
offer pald, 24 vears of fair desling. Ted Drames Co. A0S Hickorv
st., Arlington NJ U703

INTERESTING sample vopy iree. Write: “The Ham ‘Trader,

HSgeamore, Ll 6O

RFTY gear fny sate. List issned monthly, 84 or 44 MHy toraids
five tor $2 b0 postpaid. Elliott Ruchunza & Assov., Joc,, Buck,
WHVEC, 1067 Mandaia Blvd,, Dakdand, Calif, 94hi 1

WORTLT Q5L Bureuy. Ree ad page 154
COHINTER, 100 ke, Berkiey, vput, model Y150BDE, excellent

cundition, $208, Safety helts for elimbing, new nvion ody belt,
%16, John Kenk, 1081 Aron 3L, Vocoa, Wla, 3anZ2.

TOROID Colls 88 mh upessed postoaid. 5/52. La ¥ron Zachry,
€1, Box 346, Apple Valley. Calif, AT,

pages, Send the. teshna, Nahant, Mass, G19U4.

NOVICR crustaly J0-15M $1.%8, 50 M FIRE Free fiven Nat
Stinretie, tilectronies, Umatilla, Fle. 32TR4,

SELL swap snd buy ancient vadlo yet amjl.};n.rts iagasines,
{avertv, ! 1B N, Wycomb, Lansdowne, Fa, 19060,

TELETYPE parts, Bust service, Machunes to M35 Buy, tou
S8, Uypetronies, Rnx 8873, Ft. Lauderdale, Fla, 333410,

FOROINS, wnenwed . B8 ur 44 mh, B for $1.50 ppd, M.
Welnschenker, Box 363, lrenn, PA 15642,

REPAIR and enfibration service, Write belore shunpimg. Pan
Teonics, joc,, 6HOE Edsall Rnag, Alexandna, VA, 22212,

WANTED: Muitary, commercial, surplus, uirhorne, geound,
transemiters, receivers, test sets, especiully Collins Airbome, We
pay cash and  freight, fitco Electromics, Box 1hG-QHGT,
Annadade, VA, Tel TOA-560-5480 Collect,

WANTED: 2 to 12 304TL tubes, Gallanan, WOALT, RZB West
Juekson Blvd., Ctieagu, 13l BOG0R,

WANTEL: For persanal eollegiton: The HRadio  Amateur’s
License Mamzal, Bdition §2, ARRL “#ap of Member stations,”
914, WICUT, 18 Moiawk Drive, Untonville, CT. 060RA,

WANTED: HPAZ4A freq. converter and any plug-in acressory
for HPDH24E or Northeastern Engrg,, tne. 14-200 cointers, Need
10-18 over und wssembly for 14-200C cvunter, prefer working
e, and manual for 14-2M1 Pepan 5, Powceon, ald .
Mistletoe AVe., San Antome TX 7RE0L. el 512-735-HB54

SRELL: Hesth DX-GUB Bi-14 meter transmutler. Never used ang
in perf. rondx, Must sell: 76, Postpaid, Mike Wilke, WEAAL)L,
3607 Cambhndge Kond, Montgamerv, AL doill,

NOVICES: Need help for {eneral ticket? Complete recorded
sadio-nisual theory mstruction. Easy, no electronic backpiound
Hecessary, Wroite 1of free information. Amateur License, Box
R0 5, Nortoll, Va, 2iEH0H,

SALE: Ulegg Feus, 5400 and Intereepior, $3%5. Deake TR-4
with power supply, 500 and R-48B, $326. Qlson =R owith
Lafayette 6 and 2 VFO, $lun, Al in mind condx, fuettary
manuals and cartons. Any rrasonuble ofifer ronsidered. Bamey
Sohool, KB5S Kimberly Rond, Sharon, PA, TAT46. Tel
112-424-4464,

JOHNSON invader 2004, 2 KW S8SB, 1 KW cw, 80-10 meters,
2265, Gonset  GRER RX  with welde power, 350, =30
lightweight 'TTY, %/R, |20 ae, wotor, brand new, $75, All with
wranuais. WEME, $178 Chasin K&, Qceanside, A 92054,

COLLINS B13-1, the finest teesiyer, With watuals, excellent,
Current Cnlli jtem rurely uvuilzble wsed., Cerlified oheek
€1146. Aur prepatd, W. Xay, Hox JRT, Fairbanks, ALSK wwtul,
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COTLINS 784A-4 4 ke, and 41 ke filters, In pe;t’ coda, AN,
Jubn Morin, 4145 Sonnet Ave,, Ogeadu Mi 48750,

WANTED: Electronics wmstructor.  tieneral,  Theury .mﬁ
Wnrkshugs. Scence wump, Luke Plaeid, NY. Write Eppsiecin,
Apt. 4B, 440 Westend Aye, NYC 10024,

WANT early issues of Pioneer Wirrless Maguzimes for WAAA
Historieal Librury. Wavne Nelson, Concord NC 2805,

l‘ii'E'l.'\'lS-LELARKE, CEl, DEL and other spemul purpose receivers
wttted, Send arewrate deseption of what vou have to Tucker
Flertponics, PO Box 10, Liarland, 11‘)& THL4n,

TELETYPE wanted: Models 24, 32, %8, Bdcpivers R-390A,
R-2RK, tash or brade for amatedr equipment, Alltronics-tHoward
Co,, Box 19, Bosion, Maess, 02101, Ted G17-T42-01144.

SHDERS for boumless iuads, Hehare weided aluminum, Al's
Antenna  Arcessorias, 1439 So. Washimglon St Eennewiek,
Wash, 99336,

RING, Y0, RA9UA, bll4, THA4, 78844, NCTUIX, HROSOT],
BHOGWEE, SPRN0, KWM-1, KWM-2, 628%, 21285, Ha-2, nud
athers, List for 8 A%, W2AaDi).

SF LAy, Lude or buy Call Books, Handhonks, magazines, und pid
;5al1|(fm Efjghﬁzﬂ‘[l parts. Frw Hasmussen, 164 Lowell, Bedwood Uity
iglit b b

WANTED: A opgm_tuniw ta yuote rour ham needs, S0 venrs u
ham gear Jualer, Unllins, Sigral/One, [rake, Swan and all akbhets
Aler %25 00,00 inveilbury  used aear, Heguest list Chuck
'\Qfaiil]}c, Eleetronic instnbnziors, (960 Peck, Muskegon, blhich,
Bl .

FTHRANSFORMERS rewouad. Jess W4CLJ, 411 Gunby, Orland,
wla, 42801,

HERNE - ;,‘enter of dipnle insulator with oi without buiun:
Free flyer. O, Watson Greene, Bos 443, Walkefield, RI OZREO.
Hee December @S, p 150,

MICHIGA e hams!  Amateny supplies, standard brands, Store
howrs GRAG tn TTA0 Monday throuph saturday. Roy b, Darchase,
WHHP, Purciwse Gadio bupply, 397 E. Hoower St Ann Asber,
Mich. 48104, Tel. NOrmutdy H-HdG2,

POROIDS, 8K mh  umcased, WSZ.50. Postpad Hirmpheey.
WABKKN, Box 4, Dixon, Calif,

SAVE, tn uil wakes of new and used coquipment. Write ar call
Bob (irimes, &% Aspen Road, Swampscait, Mass, o1 T-A4KE-2H0)
fur the gear u want at the pricesu want to pay,

WANTEL: All tvpes of tubes, Top prices puid for vanan and
Eimac, daro Blectranies Corp,, 150 Chambers St., New Yok, NY
10007,

WANTED: Miitary and comrpereial lahoratory test equipraend.
Plectrnnirraft, Boy 13, Ringhawmton, NY 1380, _
DUMMY loads 1 kw, Wi-band. 7,95 wired, 51495, Ham K3,
PO Box 175, Urantord, NJ 1,17(11&

L POV 6 1.5 amp, vpoxy diodes imelgdes dise bypass cups &
hrdging resistors, [GiK3,96, 100/&A0. Past aid USA. Dealers
inguines invited. Fast Cowst Eleetromes, 143 8t, Bontare B,
Cheektowaga NY §142%50,

SATELLUPE Amateur Hadio Equipment Cn, New and Used tinw
Gear, Repair service, Ham antennas — supplies, 426 Roston Poy
Rnad, Waterfor 1348b, ‘el 208-443-8R41. o
COLLANSR TaA4, ser, Na, Buds, 2 filters, ®iabU. 4111, $335.
Suntn 480 and 117 R0 po 8376 Al smat eonds. . H, Klapp
ladwish kd., Delmar, N7 12054, 'Tel, 518-489-9531.

RECEIVING abd industnal tubes, transistors, aft brands. Bigges!
discounts, Techniclans, hobhyists, oz perimenters, Hatuest fred
a.\%a‘;_nti {‘;(L]agllng and save, Falgtton, 4Ky Jerichu Tpk,, Mmeniy b
? a01,




HELP! Hawaia, Alaska where are you? What GMT and bapd do
yau hear Germany? Need for WAS, Sei schedule. Vandegrift,
DLAVA, !\TA'I‘C_OMLSM(‘_'L‘API‘)‘ NY 05052,

SN 101mkd $199.95; Drake 24 $1B89.96; 28 §${(79.95; NC30Q
$149,98: Free “bluesbouk”™ list for rmore. Writer 3415 West
Breadway, Council Bluffs, iows HLG0E,

CHRISTIAN Ham Fellowship is now arganized for Christian
foliowship and wilness among licens amuteurs, Free posbel
trart sample and details on the nrganization on request. Chrstlan
Ham Callbouks, lsting memnbers, $1 on donation, {'hristian Ham
Fullowship, 5857 Lakeshore Livive, Holland, Michigan 44423,

SELL: BICO 7884751 su?]piy FW and carton works $145.
WAYPT Route 3 Box 246 Chariottesville, ¥a. 22901,

SWAN H00C, 117XC, mike, All mint, Best offer, 371 Jarkson
Ave., West Hempstead, NY, 516-181-2021,
M- with 516k-1, ac supply, 134B-1 noise hlanker, mebile
morat, 250, DR Clayion, E&DFF/4, Ri3, Box 159,
Warrenton, VA, 22186, .

WANTRD ~ Copy of "Practical Wireless Telegraphy™ written by

tilmer 15, Bucher published by Wireless Press in New York —
subsidiary uf Ameriran Marconi Corupiny gboui 1919,
Heasanable price — Jobn B, Allen, WBPE, PO Box 777, Povd

Isuhel, T% TRYHA,

CLEANING House — selling Hammarlund SPEOUSI X receiver,
exenllent condition — new, pever used Central sideband sliver,
Madel B — dobnson Viking | Trnsmitier, Tvied, new 4D32
tibe, Heath AM2 bridge, Collins 36C LP filter — FM VED wilh
speech elipper — powerstat 2KV A, Type 1126 — Meissner EX
Jpnal skhifter and FMX — RME VHF converter, 1M/6/2 meters -
1} considet Lair ofiers, Wrte David Adlerblum, W2@al, 14

SELL or trade Mmtr Globe Chief deluxe 80-16 m, S0 wabts $25.
& m oow ambe & oisup‘:x}ly\ bas VFQ $15, B&K model 500 mutusl
cond, tube istr $20, Want Z.d.o. B converter of 8m xuevr, Gene
WAGRXE, 1002 Cancert Keohuk Iz, 5263%, 319-524-7569.

MOSLEY (‘M-1, hamband double conversion recever and Globe
Scout AB0-A transmitter, BO-A mefers, $110, Shlp]ping extra,
Thomas Ledoay, 10 Haines Bivd,, Champaign, L1, 81820,

SWAP only, Have near new THS3B/I2SI/312B4, Want KWM-2
B251, J, Thacker. RRE 18, Box Lil, Indiznapokis, Ind, 48224,
317-R52-3R3 2. )

R-392/URR receiver (2dvde H-39U} $600. Collins 180 S-1 bw
antenna tuner $58, Colling 180 -2 3-30 Mes, vertical antenna
system $200, Heath HA-14 linear $100, WAeGLZY, 4133
Stonecutier Way, North Highlands, CA 95660,

FOR Mate: Gulaxy 5H5MEK3 500 watt with speaker in mint
condition. 275, Also model 19 teleprinter with table and tape
19]?7-:1591‘ $75, Jobn Willis, Apt.278, 2449 Union Hlvd,, Islip,

WANTED: 2 meter Lnear with ae. power supply, WATITR,
Wallace Luther, Colfax, WA, 94111,

JOHNSON Invader 2MWW) with ecables, nanual, $495, Excellent
candx, HRITOC with muwhmﬁr spk, manual, $175. BExcellent
rondyx, Don  Schowaetz, WHQVL, Tu13 Gorgas Clircle, San
Antogtio. Tex, 78234,

¥l Ave,, Ynu}:ers NY LoTDh,

FOeR Snle; Heathkit BW-1%2, transceiver wicalib $8U Healhkit
HW-22, $70, (ilobe King S500A, 8126, Gonset $13A hOlw linear,
200, Ciomset 2y HWIw linear wispate finals, $75. (onset Conm
M. 9115 Hieo 120 90w cow rig, #60. Kpdght R-100A receiver,
$55, Heathkit VF-1 VrO (11-160m;, 15, Swan Mark V1 6m
limear {2 Kw nputl, ga9b. All equipment is in mint rondition,
Ytave mmabualzs for evervthing You pay shippm,?. Merilyn
Dittrich, 605 Hroad St,, Kndicotd, NY ].'1‘2‘6& Tel, 807-764.4101
Pefore 3:80 PM,

BHEING trunsferred to Philadelphia area — looking fur pruven
vadin locationy Atiractive colonidl house aluminum sheathed,
fully modemized, Nix bedronms, iwe baths, iwo lavatortes, full
wttic, besement. Fireglaces — living, dining & library, New
slementary, Jr. & Sr. high schools nearby, [hpole attennas for
160 thru 40 meters plus bearns on toweis for 10, 8, @ and 114
meters ineluded, Luxurious 2 aeye privacy oif the ighway, less
than 30 minutes [rom #rban ecnters, td Braddock, WZ2BAY,
4, Box 305, Haddonfield, NJd oslds,

FOR Sale: URRSBC 200-400 Me, receiver , sisl and tunable
cunbeot §160, 7881 with 500 rycle filter, $240, 2 meter kw
linear, pair of 4CXI0UA as per Feh, 1960 Q57, complete with
tubes’ lews poweT supply $100, NUX3 with matehing speaker
MIWET s‘uPp\y 160, BME DB22A pre-seiecior S Jennings
JCSLI0ON with metor %20, Miller 27=32 Me, pe-amp $15,
super 12 converter $25, Gonset superveiver 815, Peeraft CC-B0
B meter canverter $35, Hallicvafters PA4L kw power suppiy
(rew) $B0. Send sase, (or list of nther junk. James M. Long,
& ox %142, Birmingham, Ala, 35210, 2055929988,

WEED HRO-STAT meever with cous, speaker, power sypply. [
w14 vears uld and will use this recrdver In pet my code speed
up amd get my license. Any reasonable price uk, T will have i
wacked ff vop ate wore than 200 miles from e Bokby
Hecksher, dr, Hox 216, Fort Myers, Fla,

SB-101 - Esvellent, BICO 751 p.s All 8
W.' Mpuntain, W. Simshuty i) A .
DRAKE TR ACH, M53, DU3, Exeellent condition, $460. KW
matchbos, 0. WAKCKY/4, R. Nixap, $425F, 201 Harbouor
City Parkway, indian Harbour Heach, £la, 32945,

250, Tom Schnabel, 38
AlJGE,

SELLING: Model 26 ‘Teletype, $500, Model 28 KSR, best affer,
Super-Pro receiver, L2680 ke to 40 0e. with ps,, 1), ARC-2
Lransceiver, 546, Navy REM3I rovrs 1 and $2, 300 ke 10 20 Me,
with pwr supply, $60. TS B34/AP. scupe, 525 Pwr supply,
RA-62C, 820, Tel, 2124526473, Write:r K0P, Leo W,
Schubert, 73 Jeftrison 5t., Brooklyn 6, N'Y, 11206,

WANT Viking VEO and matehbox for viking 11, Albert Aving,
DAL, USA Eng, Comd, Const.[is. AVO New Fork 49757,

CLEGG 99er 8BD, Knight V10T VED $20. Both in excellent
condition, D, Reese. MD. 747 Madisan Ave,, Charloiiesville,
A, RAB0R,

SWANS: Fxreltent condition n¢ seratches, 400 $197.50, 408
VEQ $37.50, 120 VFO $640, 412 DO 885, 1178 AC §37.50,
combination 400, 406 and 415 B278, or éuu, 420G and 1178
$4756, Poce includes .-ckup?pmg. WaQUP, B3N Hiphland Road,
Tthaca, NY 145850, Tel, aUY-273-0811,

HEATH SBH40 stalion somscle well wnved, 268 postuad,
Crestals, #O-10 meter, [vee list, R1, Steve, WALFKE (2
sanderson, W. Catdwell, Nd 07005,

KEYBOARD tnr eodelyper, stectronie BRUTY, ete. B0 low
ez-essure wwilches 1 frame, typewrider {ormat. $30, Ampes
PRYOOG VTR, %1000 (plelap anly). Xtal time macker generator
{03 Rick Factor, WAZIKE, M West 60th St,, New

EOR the finest in an\utcur_g‘e;ié, write for a free catulog, Amateur
Radio Headquarters, 514 Yellowstone, Billings, Mok, 59102,

HAM — voptseior, over LB, to instrued ut 2 chitdren’s romp in
the Pocono Kountaing of Penna, Own equipment reguired.
typlain type edtispment and further guatifiestions tn Pncono
Highlund Camps, 8528 Caston Ave., Phila, Pa 19149,

WORLD #%ADIO has used gear with trial-lerms-guarantee!
JAALC $129.95; HW32 $89.95: Swan 2501 $199,05; HOUC
98 Duofander 54 $9%.45: 753 $119.95; SBA3 R189,495;
Caloxy  Brel? $279.957 THAG  $209.967 TAREE Rdgu.uh;

radio  prn Top NY .state

COUNSELLOR  [or ham ram.
lity. Camp Seatico, 25

brothersister camp, 100 males N, uf
Fenimore gd., New Hochelle, NY 10804,

MORILE bi-band fm ten watt transceiver % |5, Thirty watt §25,
No shipping. W2QDC, Pleasantyille, NY, Lall 914-760-4351,

NOVICE Station. Heath 5W-16 transceiver. tactﬂ!g aligned &
new tubes; HG-10 VFEO: SB-600 speuker: Knight SWR meter;
Newironics J4BTV antenna with 80 mefer resonutor; Hygain
SHDGQ frap doubles, All jpc:rfe:‘t. $IK5 cash & carvy, Seymour ¥,
Goudman, WN4LELD, 10 Huntington Place, [Danville, Va,
24547, TUS-THE-HUR),

COMPLETE Station: HA-360 receiver wispeaker, $95. 'T-150
1Bi-watt AM-UW transmitter w{ VFO, key, micruphone, crystals,
s, Electronic keyer, $30. Pluy tr-switch/preamp, cw filter,
antennas. cables, connectors. Petex Smek, 306 Walden St.,
W.Hartford, Conn. 06107,

FUR Sdbo: Swan GOOC, 117K0, equipment in mint fon,
450, Drake TV-1000 low pass Filfer, 1, K9LWA R nbert
White, 2540 Rixch Drive, Richmond, Ind, 47374,

COMPLETE Bom mohile rig, HW-12 S4B xcyr, HP-13 de pw.sp,,
HR-24/spky, GU-12 mike, hustler whip MO-1, #M-TH resopator.
110 takes. Cash pse, Yau ship, WRAMGA . 4307 Wyncl:ft Dr,,
Richmnad, VA, 23235,

RELI BR400 transceiver and PSB00AC power supbly B596, Will
consider trade for S-line equipment. Like new condition, K2ZAC,
exK 2GDP, Wheeler Ave,, Fuyetteville, NY 14066

HR-LUB tevr, (ke new conds. $65. A, E. Wilkon, Box 392, Bast
Brewster, Mass, 12640,

NRAKE T4XR with AC-4 power supply. Both brand new, 3375,
fur both, WIQMT, 145 Julia St., Lemont, 1. 604%?3,

SWAK 350, vw sidetane, sclectable sideband, calibrutor, mike,
hug, 117%¢ sumi»ly. 5205, WR2KDB/b, 2401 Taxcn, +241, Fort
Worth, Texus T6116.

SALE or Trade: Retina Mark [V camera FK serial nurabexr
comnpletely reconditioned by Kodak £ 2.8 lens, Cash 8140 or
trade cotnparable steven tape reeorder. A, H. Davis, 1608
Gawsin, Botger, TX 79007,

WANTED: Colins 3253 ur 3281 with PR, mint congition.

WABFXQ, Ed, 561 Charles Drive, King of Prussia, Penoa. 194086,
WATIONAL VX-601 VEQ coosole $125. Cumdel speech
prucessor 3100, Both mint condition. WAYFHK, 73 N,
Garfield, Lombard, 11l 60148,

SELL: Swan 240 transceiver, Galaxy te power supply. Hoster
mabile antenna, Heath € meter transceiver, Cecil Enlow, 3127
Brackenwnaods Lae, Cincinhati, Ohio 45211,

WANTED: RME 69 in sorking condition with tuhes. State price
in first letter, Jpck Swapson, WREM, Covington, La., joddd,
NRAKE T4X, Late, factory updated with FET PTO, AC wgig:
M54, R4B. MN4, 502, 8C6, PS1, and approximately d
warth of shoré-wave cevstals and mise. iterus, All immaculate
with very few hours, All for $900. Will consider some jlerns
sepurate. Beason is other inte;lgsts. Calvett Blacketer, WADUGH,
Pt) Box 515G, Prineston, Ind, £7BTL

WHO 15 prepared to help? A German Ham would like Lo work us
an operator with an American firm which 15 engaged with
weismic or ehecking pipelines by wenns of using witrasonic and
Horay- equipments. Many yedts of experience ahroad, Who
Lnuws ann UM in cil-basiness or whe Koows semebody [ ean
contact? Plénse do write to me. Faul Soeldner, DIAMIL, bBox
1651, Colugne/{iermany,

WANTED: HW32A, no p/s. WAUR, PO Box 10, Falls Churrh,
va, 22046,

HELL: Une two thousand volt Dive hundred mil power sapply
with variae seventy dollars, BEdwnnd Gighiotti, WIAPE, Bangor,
Penna, (8013,

WANTED: Used Urake TR-4 hlanker preferred, AC-4 and DC-4,
Pe‘ef(’cc o Er;c‘;ng enndition wanted, State price, WIFTE Skip
Culion, &Ez North St, Windsor Locks, Cobn, 06096,

e
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GALAXY ¥V MKZ $320, AC supply $5h.  Deluxe (Galaxy
arcessory cansole £7T5. Vox, calibrator, and ¥3 ew filter three
fuf $65. Heath HDP-21A mike $20, The package $500, KIHTO
nkhannoglk, Pa, 18657,

T lN‘-n‘ ‘]0 settie
& 1 $165, 11
316!‘: Mrs. d, B, Frye,
BUT-T44-3 | vd,

sitate, KWME2 ghub, 30l $RTH, BI4E
P ETES R 100 tales all. Also Swan 24
6 Butgett Or,, Homer NY 13077, Ee

01, LINS T58-238 with 10 m. xtal and 5 ke, filter — 328-3 —
312B4 and home brew power supply. Lute modets with factory
mads, $9TH, Drake R48 . Myd — TX4B & H.B.E.S, latr models,
%625, Lrake TR4 & HH.P .‘a. $3Ri). Tab test equip & HP — K.
prd ete, 255 C & 1, 430- 00 CD, 4U0H, 4158, 4124, 4108,
ehe. 'Too sumerous Loy sk, be-nd SASE for hst, Egqup in o3 S eetlent
cund, Shipping cnsts extra, Prefer locul deals. Lel Crowell,
WGV, +34 & Ridge, Mesu Ariz, §5204, b6d-0712.

WANPED: ok nr oz BICO TE3 ssb transceiver, state tube or
aemiconductor vin, vy HW 100 sB33. Cheap linear Hunler
Bangit LA4NL, Warrtor, Mmspmductﬁ B24-2kw beam, Lenpnart
tmr‘ﬁnn, vuleaousy. 8:11 urkhulm.:;weden

WANTEDN: Transeniption revords 16% Armed Frrces Rﬂdm
Rervice, Thesaurus, ::tandm‘d HCA-NRBC W4Mb, 5041 Jakeman
S5t Vo Beach, VAo 23455

GROUNDED grid mamcnt chnkes 30 amp-a $4.50, Plate Limkes
HiHY ma. $2.50. 330 Mc, PPUSA 4B Willilam Deane, 3331
Soverergn Rd., San Biepo, Calf, 9212d

SELL: 5X-8R &80 FL,2008 10-80m filter 558 Tx 240 w PEP
with Mie, $124, Jnhnmn 2THw matchbox wih SWE $50. Omega
T noise hridge TE7-0 New %10, Heath kw duwmmy load new
$14, R&W balun roil set $5. Bud kw low pass filter 5)/75 ahms,
s1in Carter Uynamotors L2y input 600V @ 400 ma & Sty @
0ma, both for 810, 14AVE vert new %26 W H. Wiley,
P.O.Box £$H9, 1‘"( CGranucds, CA. 94018, 415-726-250‘1

MANUALN — &- ~AN0/URR, RdQﬂAIURR QR-BCU, 865,50 each,
Wany others. List e, §. Consalvn, 48905 Roanne Trive,
trashingtan, DO 20021,

HEATH Shawnee six meter transceiver with nuvistor preaaip,
hke new congitions §LU, Hallievafters HAS VEO $ 3. Mike
lpnm, WaLRAT, 824-43 Street, Brookiyn, NY 1234 Tel
21 24387 LB,

STEAL: NCX-b, mk-11, NUX-A and VX-B01 ofo console
Complete matehin &statmn tor $395, Contacl WAIMB(: Belvinu
Qirctle, Pelbum, N 3uTe, Phone [JIRS hd'a-zbtl

DRAKYE L4 hnear, new ('(mdmnn will deliver Znﬂ miles, $hHOk
or  trade [or TR 94, AC4d, B, Henbach, Wu2aAlL, 216
Exipewaad, Marton, [ 61’)5

SX-iul-A recpver exeeilent condition, stable, manuul, speaker,
E150 ar best offer, ML Jum Gratty, 11226 Freumseh,
Latrangr, i1, 6ub2h,
HEATHRLIT HW32A

Pr‘rler't £130. Jim
Hib2o

!{’]‘54, ’;l(lll Wien  TRN, 1;“."0,
tnmm!utor 830, Krat Farlow,

20m mmse:-wpr power supply 120-24)y,
erschherper, Uoshen College, Goshen, Ind.

Hira VFO, 15 Eicao T30
Sy saibveraide, Wilmington, Del,

LINEAR amphﬁer hﬁmehrew A-HETAS, 380 12AVQ vertical
‘RL Qv eoax relay §5, Juhnson TR switch $15, W2NGE/3,
7878 Nelson Loup, i, Meade, Md, Bty FThs,

sHE-34 miat condition, used very litlle 2280, Conrad Welch
KIBR 1647 Dogwood Cirele, State to[lpge Pa, 1h#0a].
5!4-217-.\!2&4

T AL suod cundition luow af-l‘lal numbvr $360, Halhcrafters
H’ 3% pood rondition 8175, W yav shy Write HP1 Hadio
liub, Wi2SZ, Bl Depl., Troy. H‘: 1218 m‘ cu[l 51 R-'ET.#',IE)(L

ANTED to buy for private muscum, Spark gets old reveiver
I}”mll Marconi, Paragon, Amtad, Murdock, (-rﬁbe“ mennedy,
Fuderal, Delrorest, Audion  contrnd boats, Stanter Heak
Hreadbourds, Huddam Wireless Museum, Emest A, Woods,
Heaver feadow Hoad, Hagganem, Looan, 08431 Hrige 4 5a 2044,

MARCUNT mstruments; 2002 AM Generator, 10khz-72mhr un
lundumenhals all transistar; TF 106HE UHF gvnemtnr 470960
bz, IF 2TOL in-situ bru!ze, llhll( VTV, all brand new
exerat \'T‘V\{ alxght use, H do L PPTP? KP3ARV. 247
Ha, jlth Ave, Highland Pa!'k.. NJ  BB904. 2117 %0364

"

nings.

ToiRI 6 thry 80 meters VIEFQ §51, 5408 revr 350, Robert H.
Cushing, |2 Corter $t,, Plymouth, Mns‘s 02360,

AR !inmm}arlund Higlioa recerver 160 mieters thrma to 6

ineters with 24 hour clock hke new sondition will dehver llJn
jrdbe radius § 160, KEMEX 1 Lenoir Ave,, Frachold, NJ 0772

SFLL: NUKS all bulletins 8[')“ NCKA AC supply 360, SR200
mnt S0, twn evtra Citron 0728 $14 earh Heath NP13 DU
».upglv 40 W . KB, Mnkf‘na L Gixd4.

Iy l.Ia

,ums 758 .m unused perfect $490, W, Kinghorn, 44
tHh Ave S Minneapohs, finn, 56417,

M\-i in esvellent condibion §118, Will \hlp Rzrk Rnﬁrn
‘\’wﬂ KB, 6252 Northwond, 5t Louss, Mn. 8410

AUTOMADIC antenm:.ri;r{ér doffman hi-pws Navy uoit, never
uxed, Unioplete manuad sheets, !F.Z'-)’i FOR Atlantie (‘11.?. [¢ 8
Haorm, 5.&7 N, tfass. Avere, 0840

CHTs WANTED: inokirg for TAQP? and sSC2IRalli.
\Vu\'ne WR](:LHF[)Z Kos 30b Fairmont, W.Va, 265854,

Advise

SLs Fast service, i{rl:r-mmple& Rox 98 4H

\ustin, Texas TRTHT,

TRADE: V-8 TTY umwrtr‘n Hallicrafter iSB rec-2
Northern Master tise 2oty M7 for seuba gPar
W 1M Y, 18251 €7rest | mlbridge, Va, 2214

Fuok Sale: NOX-3, HE-14. R1BG, 74 and 20 meter humne
mount (ustler, Motorola Mie, Wespu scooter rtradets B
Rolek, | 166 Kldge Road Bast, Rochester, WY 74821,

FANT Lo buy: A r-Ju]-‘\ug-Hﬁp ucr 196K Ham Fhldlo Muﬂklzm(
Jemler, 3930 N, Hutrhinson &t I'hlladelphm Pa. 1941,

R Sale: NR-401, SR401, SB200 plus many extrast AQ 1
wxerl condx. Wil consigder trade on llzhlmng ciass snilboat ¢
rieal nn boat in the (“al-27 category. KEMPF, L0i9 Wnodlawi

K alamazoo, Mich, 44002, Phone 6 L6-327- 4517,

SKLL SB-200 linear! tining 5H-220. Absolute mmt condiiior
Lised Litthe, New, rutewunalh wirer. best pniee ayer £215. Har

dnlles, WHOWC,

=30 MHZ
Way Lyny

Brown, WASI 2IB6E  Allendule Drwve, lurksville, Ten

371040 o )

‘g\'\?l E;[z) itrake #4X, WOHI1, b464 Qiympta Dr., Greendnl
e, 53 .

Fl‘s GO $.§’1 V-dd VRO 10, TH-108 885, Al n exua Tine shao
W*\»BY K, 827 Dundee Ave., Rarrngton, [ suoelo,

5T — et trom Feb. (Y31 1o jan. Loun WMuke oifer, WALS Ri
Fann, Ht 1, Box | 7. MeHue, k. 2101,

i,!-‘.N [‘RAL Firctyomes 1A & ‘v“I-‘(). $60, NL200 yoevr $b
Itl‘Tl‘tllq ARC4 330, R, Legg, =114 Bine H1ll Ave. Fairlawn, N

SB-30¢, just rec uudltlon?d s.wu 60, $%b, Hico 732 VT

£25, D-104 with stand, %A‘s fdghtin® Rug, $15. {otham V- X

\ENK‘RI with roof stand, $1%. lns.trum‘.ug;ra})n w‘lth tapn(, % 2!
Trrhwond Ilr\ {{{R]

WANTED: 180 with 1y msu Ih'.a!
Emeur prefer HA 14 gr ete ziso want Galaxy \Mth AU suppl
L KL A, 214 Ward St Senatohia, Miss. 3866K

[‘u){ sme- Heath HW100 $220. }leuth BE Lab gencmmr E ]
Both fully ghiagitesd and purchaxed this vesr, H'44 xmitie
hest ffer. E\ INDX, 4724 . Gourt, Montomgery, Ay, 3610
21 2-2HB-0268,

KMER — Collins '[CS-12, 160 JADM VED xtal, SOHBZR2, A Wk

1.3-8%. | Mes, Revt BU4hAA«I0H, Gonget GRYLIL with Remet

wned ANL, comoeroal r--nm'ltﬂre #.5:54 Me, National bU

"Tln“del'llatﬂl“, R. ®Herh, E2UUR, 13 Ganrgetown, Harhm, N
L]

FUR Salet Johngon Vikmg bun, Exeellent eandian 200, Mr
Russell B, Freed, Ridge Roud, H.D.¥1. Potistown, Pa. 18dB
Phone 215-4d62-6004,

FOH  sule: Brake lR.-l HV-4, B . Mint ruendx, Ba
Thnmpson, KUK RN, Wnn-.lnw fnd, 47598, Phone h1£-erJ-.ﬂI

O Sale: BOAE-], 45RVFO), KIH.
best offer, (o M. sSchartaa, B, Box 17
30803,

5B-200 Absnlute mint rondy. Kest offer over %175, K. Jansin
100 St.Mary’s Bivd., Green Bav, Wi 54401,

COLLEGE-Bound, must ~cl Hammariund HQ‘I TUAL '1[
J‘\("PIIDU], condition, $18h  1T-60 transmitter, 812, Hob Wilde
WARUWX, 268 Wrehway, Medina, Ui -;4,;’1

( (!LL[N‘} KWN-2 transcewver with Waters rejectinn noteh fitt
aned A1GF-2 .w power supply for wle. 450, {ontact Lh
Cronemeaver, W2DQRL, 211 Bames St Udsining, NY LUSEZ. T
Y1404 12840

MEC 6 & ';.' 1|rr|1t.Ler w tr-rq Nuwegter fonverter for & x.
Fhl.l Mtl]er WALIAY. $251 8.W. 44 8t M, Fla, 34165,

WRITE, phone or wisit ws [or the dest deul o new
reconditioned fins, Dirake, Swan  CGraluxy, Hallie ta fte
Hamemarlund, Hy-(3ain, Mosley, ‘Waters, Heary fnear, BTE lines
towers, mtatnrs wiher' cquipment, we meet iy udlvertised on
prre an most equlpmunr. We try to zive vou the hest servic
pest prce, best ferms, best trade-in, Wote far prirn hsts, Yo
mguiries myited, Henry Radin, Rutler, Missouri 64730

YAESU Fldx 20010 | kw PEP hnear, 175 or \v best oiter, R
Furaker, WRAPHIH, 4259 Governor D1, San Im-gu, U, HATR

MEIST sell Yahant [, A little work on pr netwnrk tuumﬁ faust
good cnndition: 578, WAZYWH, sparts Metbodist {hure
Sparty, NJ OTET], 201 -7128-3650,

COLLINS. Never an ay, 325-3 §4uh, 7HS. dH s4t5, pS-1 V)
convecter 8445, HIBR- 2 Lill F00e1 BUNS L for Bi65
AHV 14 S0, W estern A\- e Hpnngnvld L 4540

cewer HSB;U FrA M letvrs metuded. Cond
sxu\ll[‘nt Need cash S17H, WRZ2CGW., S, YVearsiev,
Waliworth Park, Cherry Hill, NS 0B854,
CHICAGU ares 2 mefer fm Lvde sceiver
146.93 crystals, complete.
Uundep Ave,, Harnngton, 1.

96 il manue
. Huntselie, 5

wnth vibeator p
u’[dkl‘ an effert WABHI R, o
i

COLLING THA-4 4 ke and 2.1 ke Flters, In perferi :-nnditinn.
t Jdnhn Mm—m 4145 Sonnet Ave., Oscoda, Mich, 387bu,

LLINS Siline latest modvls exce u_nnal fne condy TaRAR
ith vw filler $5%6, 343 with 516F2 £R10. David T‘dllev,
'W“Pl' 30 Fast $ith 851, New York TU0US, Tei. 3 L 2-083-2420,

VAMP Instructor. Farst phone, Advanved amateur, rehrf-r] LiINAF
officer will dopabe mstrizetinn tna summer camp, W7BEF

SWaN hud + AL D ﬂ:ppiv fnr zale KA00. Mediral stpdg
hag vsed very little, Steve. BY9YTL, 3055 N, Menrdian 8
Apt, IH, indianapeolis lnrl EEPATY

WJ\NT. T Deluxe Cygnet, ar SH 400 or Ni
Havo to trude: wlute ' pool tuble, 8595 value
f-bandet aad cash. tan darlwer n seuthern Calr
p.rxf.ﬂ Aol to Gene, WARWUH, 168K swaft Ave,,
EE{HIKS Ku‘s-h-t‘!-‘ib)nl

X-5 mnnple
tigiler los:
ta, Phone
T eatura, Ol




YENEZOLANOS -= ge vende magquina de ielelipe (Teletype
orp,s modein 15 con ennvertidor Northern Radin 152, umbos
en perfectas cundiciones. WAIHXR/YVEH, Tel 6 1-B0-67 Caracas,

VENEZURLANS — Seling teletype model 15 with automatic
© arnaae return and line feed, and h?m-thrrn Radjo |52 converter,
hoth sxcellent conditton, WAZHXE/Y V3, Tel §l-50- 67
t,u.mcas.

HEATHKIT HR-20 mobile recewer. Completely assembled,
inviuded are alsio power sapply and spesker, Covers bands #U,
10, #0, 15, and 10. Desipned to vereive SSB, AM and W,
Fyeellent condition and beautiful reception, & (00, Write ur calt
Stunrt Sutker, 22 Chandler Rd., Edison, NJ. Phone ‘BAy-Baud

DRAKE R-4 receiver with Mb-4 speaker, new cuandition, mth
manual in original carton. %200, C entral Elertronics 200V
trunsimitier, the cadillac of all transmitiers, also like new, S'iti()._
Hoth of abgve for $600. Ganset 6 meter u\mmummtnr H
W DC supply, excellent eondition, $125, ._Rusaeli, K&ZUJ
11714 East 1%-]1 Place, Tulsa, Lkl |412E th ‘pl244.

HEATH HW-100 scvy with ae, de pos, perf, condx, Plus i keyer,
tuney, SWR matey, mobile unl, and 100 B, coux, Best atfer aver
5330, W%@VNH o2 Linden, Laverne, an. bh156

FULL 3% Kw professional built Heath *Chippewa’ KT.-1 linear,
Uit 15 in exeellent condition uud can prowvide full 24 hour key
douwn operation, Will consider all offers, H, Korn, 35 Charlotie
I, Sprang Valley NY 10977,

TOROINDS! Lowest éariep utly where. 404810 postpaid, 88 or 44
mhy veater tapped 5/$2. FRXDI1U tvpm% teperforator with T
nn same hase 825 1send for dpﬁcnpt]nn] lite printer $1/0, Perf
tape 11/16" %10fcase/40. Lorenx Gerinan }ua&e printer OO tall
(9] qpeedh HR140X 940, Drake 28 $1 50 ohnsun BEN% s;u
Stamp for list, Wanted: model 28 (elety‘pe equipment, Van
W2DLT 3027 Passaic Av, Stirling NJ 07980

R-4B Drake mimt ccmd‘ Bestafter, WN4KJ(,19< Ph, RR3I-FO28.
Clarksville Ind. 47180

HAMMARLUND HiG-145C wispeaker and xia) calibrator. Mint
cend, Used for W A5 and O countries, £130, Write Timothy
Hardin, 64-200 £ 194th Lane, Flushing NY 11365 or call eves
21 2-454-946H,

BEAT Rust-corresivn! Indoors-cuidoors! Stainless, other, balts,
mach:nr‘-wc-nd %rew's hex-specialty-nuts, rods, vashers. cable
elamps. Guying tenna. aceessaries, Lists 15e7 WRBLR, 29716
Eiriarbank. Soaphheid, Mich. 45074

‘stﬁjélfﬂ ‘ransistor transformer Heath HP 13 power supply $11.

SELEL: DXANA xmir $55, BAVQ vertical szﬁ. Walt Edge
WARIUN, 104 Forest Av., West Caldwell NI 07006

WANTED; Clegg 22%r,
Maryland 208140,

l'DLL]N‘; 75\-33 receiver $3%h, [28-3 transmitter with 51672
ply & W2ZHU, 37 Hedney Lune, Westbury, NY 11590,
'i"e 51bs 1312

H'l-44, P§ LBO, 5% 117 — .5;415 SKE-34 plus mlke calibratoy,
mobile mount - %195, Skvlane quad (ftherﬁlass) s.ﬂﬁ Cusheraft
adiustable _dipole (10-15-% M’ ,?l: er $135,
VieCensby WGP, Chetham, Mass, (lzh.ﬁd 432118

FOR Sale: Gonset Comm 11 and B El Telrex $1U0. NUX-3 w ar
«Upply  $200, HA-H FO $40. Eiwco T3 830, Al in goud
sondition, Aleg  Steingat WEB2MZE, {356 Frederick St
Weeanside, NY 11572, 516- h?R-Eﬂs!

‘UJ.LJNS "EWS-1 SN 1691 DI04 Mike, Ant Relay., 7THA4 SN
5417 with B, 3.1 and U B ke flters. Roth $1U00, 4150 Tapetone
umverterq X144 two meter with p.s. RO B0 {4 six meter with
p.s  (Hnbe Hlectropies VHF 62 fifty watt xmtr. entral
Eleotrontes Multiphase RF unalyzer. 8, L, Dyake Phone Patch,
All Tittle used Excellent condy, Make offer, H, 8, Burnos,
WIKVY, 38 Greengate Bd., ¥Falmouth, Mass, 125640,

WANTED: HME 60 in working condition with tubes, State price
m hrst letl:er. Jack Swanson, WHPM, Covington, La, TN433,

Williams, 96565 Muirkitk, Laurel,

SELL Swan Cygnet 270 operated oniy 4 hours $4756 or be&t
nffer. W2TPE 111 &n, Crexcent Dr. Rome NY 13440, Tel
315-336-045%,

TRADE TR-4 {mint -~ 6 mo.oid} for Hda and 1'4x or wilt sell it
tor $495, Wanter brrake .?.N.l" T4aXb, Waltl Gass.515H- 233—189‘5

DRAKF 2¢, 20Q and zial calibrator -— exerlient condition $2058
FOB. Ken Bauer, 6358 Lvrie Lane, Falls Church VA 22044,

LINEAR buildings — Send s.a.s for amplifier ax:d power
-mpply parts low price fist. Mare — "#H06 Skyline [, Las Angeles

“’&N’[‘FD HAL HA-H VF‘L‘) in vy pud eundx, Jesse Hausch RR2
Gretdysburg So.Dak, 574

SELEL - the late WATLEX s Swan 3000 & [I'?X.C little used,
erfrrt, Best offer nver $450, Tumer +2 mike with preamp 520
{and key $3. Uashier’s check or MO Ship colleet, Mrs, L, D
Wamer, Bote Acres, Greenwich CT D6RIZ,

FOR SALE: Hy-Gain jog perindic LP-H)(I‘? (13 T‘:, M'(--cr Fhw)
L]

8360, Rguiressunders  SS-1R, factory
reconditioned Feh f‘U) sbuu EPTs 1 x)JhF 234':0 TBA-1,
Collins vernier knoh, B slicey % 201 TErnev,

2% Summer E:ut Fast Rothestﬂ "NH 03867,

WALHNVY,
OED 3-}&5340.
VARIACG Geueral Radio 20 amp 120 volt, 8 amp 240 volt Uke

new %25 esach. LOQ ft 50 obhm aluminum couax with connectors
%30, K6ZUT Bvrn 613 K, Lambert Fullerton, Cu]lf 92633,

SELL aut: hmghL T-150 xmir (perfect condition, gerfeor audio,
cw, VEQ, B0-6 meters, professionally wued: $50; H-100C revr,
pg—rfpcr Tile nr-w,$w3 Antiqus 1925 teleplex code machine
csimilar to lnstrurtograph) like new 5:2‘\ Handbouuk Nuwistor &
meter convertay (professionally wired, pertect) $20; rommand
ARCU-B xmbrs: Globe Seout GRO-A xmtr. Ken Johnson WA BNQE,
T01 Carolyn, Austin Texus '?ﬂ"m":

SWAN 500, PS, VOX -~ mint condilions cullege expenses, tuke
heghi»ffer WAQD(:},. 609 Lower Johnson, Si Peter, Minwo.
56

SALE: HQI?U With clock §1641, Viking Valiani 3100, HE26A
with Saturn Halo $55, Johoson Challenpger §60, W2SUS 44
Morris Ave, dison NJ 08817,

{av"XﬁTED Drake RVod, RV-3_ Will trade Drake DC-4 mobile
gply Will buy or sell it can’t trade Sell very early K WWM-2 with
yuwe: supply, W4DYE, 1223 Penwiek, Lynchburg VA

(?qu. Matching BCABR VFO, 6100, Hinear $250. Will separate
Z0A. VEW 114, hnm. swo WBESHO, 8410 Dierks Rd,,
Sacramento, Calif. 95823 hr-.ihd-d-(M

CANADIANS — ins 74 2.1 and 200 cps triters,
Excellent condition, (rnrdnn Htpw.xrt., YE4GS, 26 Dominton
Hay, Thompson, Man.

SALE: GSB-TOU xmtk (xuod condition, 345, B4TQK Bill SELL: Homebrew #13 xmtir AM/OW 80U, Spare #13 $10. No
Boone, 25 Cross Timbers, Nashvilie Tenn 37227. Phone -.hEpiping E2MGR, “Rurt” 203 9th st Hicksnille NY 11RO,
ARR-FRARG, VE-B033

SE-200 in unusually excellent condiion, new fmals $18b: WANTED: Johnso| kw PA!}!K(‘S}WQ 17

Model 14 re ﬁ)eﬁm‘atn! cverhailed, wio prin H. !?ref’er local
interest. K3MNJ, 8361 Langdon, Philadelphia PA 191

SRELL: 204 with @T-1 and LB453VFQ 58’5 Glabe [JA 1 lmea.r
g50, Mint Drake 2B, $1 Mmua]s OB, K. MeCulle, 139
Denfmrore Ave, Bu[falo NV 1422

FOR SATE: Swan 400 xevr, 406 tuner, 12 v, mubile F.s., F2TH,
WABWKH, 2708 NW 120th i Ok!ahomn City DK 73120,

THRABDE — oy complete Colting 4-line for light plane, 308-1,
A28-1, TAS=-3 and 1207 crﬂnkup tower never used, Jim Lundy
W A65EMM Deming NMex. 88030,

t_-ELL, ‘Hallicrafters SX-117 revr latest model Excint condx
21’!0 Heathkit DX~dU fransmitter gud_condx $300 Vibropiex
d artgingd bug wint condx $25. You pav shipping!
WN!’ZIP ar27 'l‘av]or Jdoliet, 11 GOAES. Tel; 725-4894,

HQ-180C  w/s eakur inind, §2560k HQ-1450C wispeaker, §145;
DXBUB & HG10 VEO mint, $30; RME DB23 signal bomter\
F18:  Astatie L mike w ?stﬂnd §10; will ship., K3JHG
215—[&[45 114522 l‘ew; LUG-29001 ldays)

sts ftee samples and estimates, Cohen, Drawer Q, Pittsford

HAMMARLUND HQR-170A-VHF with unoise immunizer, 164
thri 2 meters] sxcelent condition; $2%5 or BO; FUB Conn,
Stewart C. Davis, KIKTE, 34 Corawall Dr Manchester U]‘
06140, 203=644.2334,

hL.!.. (,.umplete station, K- HAI-AB;}.B(& TXG2/E2IVEFD- Swan
BE0J11TXE- HO 10 BeID4- ping ibraplex- Palvrom 2R-
Mndpl 1'8 RTTY- Mod 14 RTTY-ANSGC] A Rec30 P(S- ¥.12.-
61, Beam 6M- 1LlL beam 2M- AR 22- Entire station 1200, All
exe cond. WHRATEP 2538 Hyacinth St Westbury NY 11880
5163334207,

BRETIRING to smualler muariers, seli: H'l 44 with P8.150-120
Qwer wpplv exrellent conditlon %260; 2R, 2B, perfect $175;
Amero UN- 144W converter, LF 2832 '\«1(‘ with PS-1 power
supply, like new §36; +15 teletyye, rfwent]v rerviced $50. Don
Fox, WB2OYF, 10 Alm Utica WY 1360

n mgtchbox
Wingingway, Madison NJ ()’.":\40 AUI-ATT a6

JE: Heath HW-16, HS-24, both $80. Like new, operates
ully, Ceeil Schriver, CMR Box 1322, APO New Yurk

HALLICRAFTER HT-44 transmltter. PS-120 power sup h
$200,  [regke H-44  receiver $200, FOB Atlanta, Ga.
Davidson, WA4OPH, 3177 Savbrook Dir, NE, Atlanta (A .{tnlq

Higoaul: AM, CW. 55B, RTTY, lutest model. perfectly mint,
arly 3 werks old, %375 Mike Matich, jr. 11001 Ewing Av,
Chicago 10,6081 7. 3127684099,

'[-{»)FL;L:"; f{ lgéalt‘)“’l‘ 1504  360;
-multiplier
t.)oudx. {’

Mosley (CM-2 with Heath
Vikmg maichbox 250=3: Al vry gud

TN
. Cedarquist, WAYIWP, 9706 SW bdth, Portfand,

ML, — NC-ZN0, AC200, salibrator, VOX parts, exrallent
iulld&h()'ﬂ $3(m FOR. Dave Naatz, |12, WEst Grover Rd. Eaa
Claive, Wis. B4,

!jRAK.E R-4 $'Z]l] Tom Mc(‘uma 1521-2 H bt Davm LA UBB 1B,

MOTOROL:A PT.300 FM Walkie-Talkie 136-151 MHz, i watfs,
ull tran.s\sto.’r two  channel, good condition, 21 0. Conrac
CRE-14, 16 MHz (4 inch postable montors s110. Mirabel K21V
31 ineh’ ronitor 95, Roonton 170A meter £75, TR-1&6C
wibook $75. PRD 650-8 power meter §65, 6N2 tran-rmlttcr s6 8,
E4GY0, 430 Island Beach Blvd, Merritt Itiund F'la, 32

SELL SB200 mint conditinn & 196, MO nr ca%?uers
W2CHM Ross Macaiuso,
ORT42, 20 1-BU9-064,

SELL or trade Drake 2B recewer with Q-multiplier good condx
1R ar trade for 10-80m linesy amp asing $-Hi0s, JIMOA or
4002, WAZRL Tlh-')44-bm‘$8 Kichzard Berg 201 Pemberton
KRd, Rachesler NY | 46822,

check,
1716 Rue Mirador, Pt, Plemssnt NJ

CLEGG  d8er t'xvplle;nt enndx, maral (?1 <hip  ¢olleet,
\:.’(Blz%’;/v]is‘;itu’? Urehard Dr. Hu, Blainfield NS OTUBD, Phone
]

171



WANT: Manual for 208 and BC45B cunversion for same, Will
buy ot copy and return. 3. Olson, K1JDY, ¢/o Archer, 104 W,
\tute Medm. Pa. 1503,

ohnson Navigator transmitter, W1QCQO,

HOT _enrrier diodes:  HP28&00, 12810 s Wew Fairchild
e, Matorola

tmemin ic {fepoxy TO=5) 940, 914, 3 9
107908 H1,40,  [URi8: 1(‘1‘8‘%? MOT24P 51,05,
1H$9,.50. Op Amp: SNTZT0ON (1HP) 82, 6/$10. Al
guaranteed, Add ‘posr.nge Wrte for hst, HAL dew:e't Hox 365hA,
Urbany, 3, B1R0D

Moving to England sacrifice mint 3001 with mﬂnua] and cable
serinl 2EXYG alm TAS3, EZway tower RES40G, EZway moto
wineh and CD rotor Ham-mt5-807, Rest ui!‘er takes boih
Z2GLG, 212-75638-9515,

HT-1T 5169.95: NC-30{, crystal calibrator, two and  si
converters, spesker and malching cabinets 4134.95, All excellen
conditinn with manuals, {"nmplete statinm $300, Lem Ho.

WAQI, 919-742- 2280, Siler City, NC 27344,

R the finest in atgateur gear, write for a free catalog. Amnmﬁ
fadio Headquarters, 514 Yellowstone, Billings, Mont. h9102,

H\‘VAN S00-C Lranscoiver,
used, $HI0, J des KJJE
m(ll . Tel. 21 2-6R5-234

FOR SALE: Drake TR-4/RV-4 and a.c, supply $450, Heathhit
SRB200 never used 32UL, Gen mwemgt- recewet 73, VTVM $20,
Signal penn %15, Lafayette HA46G 875, Al 1 exrellent
condition. K 1CIW Lowell Mass, Tel, 617-458-1592,

VHE Clegg ¥Yenus, AC Py and Apollo amplitier $4¢45 takes all,
mint cornid, orlg cartons Aeath Mohawk EX | receiver with X6 [
meber converier $120  you pay shipping. Wanted Hiband
Mntornla SMotrac™ or GE raster. Also have Collins 788-1 tor
sulu ur trade. Latry PFppIP 5136 Riviera Dy, Fart Wuvne, lod,
458013, X 15—?48 0571,

(HYQ'IALH Alrmailed: knvm» LUds, all bands, all Erequemwk
1.50, Fust service from mid-Americs, MARR, SSB, €D

L rystalize that net, Custom fimshed etch stabilized FT-248 00%
.mv kiloevele nl" ﬁ*artmr\ 4500 to RE00 S 1,90, {five or mare this
ange §1.75), (nets, ten vame frequency § 146y, LT00-349% and
Shl]]-ﬂt) Oi'l(l $2 45, uvertopes ahove [NN00, 10,0604 Lo 13,500
mndamentals §2.95, Add SUc each for 0US%. Add 16¢ for
HO-A M hermetr anmatures above 20041, ‘\lngl("z and groups for
QST, Handbook — other construction articles, Be specific, Free
ardersbuzileting  Crvstals  since 1943, -\n*mmlmg 0eferystal
wuwr face Be, (W Crystals, Marshield, MO, 68706,

GUVERNMENT Surplus elecironies bargain rﬂl:a.log 96 pretured
fages. Send a‘ir Mns 4, Nabant, Mass, QEHON,

CONSET GPP i pht,\nﬂ patch — with inst. bnak - postpaid, for
first 825, cert. check. No trades, WOTI - 7252,

wr n:prI;- & spkr o eahinet, litile
m 210, 270 Madison Av. New Yark

YAESU FTDX-400 unnpened $530, Clark, i%03 Lineoln Av
Fﬁmptnn Lakes NJ,

FOR ALE: Heathkit Ap=ache trunsmitter (T'X-F) 100
l.afavette HESQ recewer S50, Both exrel]t‘nt. concutlon Jdoht
Davis, +15  Mountainview A, SILNY. tR14, 7T+
A1 2-dT3-6447T,

58-101 uwners. Eliminate preselector-driver noo tracking witt
rigmate madificatton. No drilling, installs in 15 minutes. Sene
“mf: ﬁ:}d]uudrecs for details und price, Rigmates, Bax #4, King
Far.

‘OIINQF‘LLUR Ps-mm hrothersister camp heeks ham radir
college man with o General license, David Blumstein, 1410 £
241k 84, Brooklyn NY 11210,

LOLLINS TO6A-1 BSC “:lcox 132me xmér. 3B200 lineor
SB4IT.  Hela x.nltﬁ lat ore.  Rack  rails, rabinets
tubus,meters, SASE, Make tr 1.&0 2298 Green Valley Dr.
[ n!lege Park, GA. 30837, 4()4-76‘(’: 65

WANTED: Colling filtey for THA4. 300 cps g*' 455J O3y Writ
Hichard Elliott, Village Giveen, Norfolk, Mass,

COLLING for sule: KEWMZ +13378 with ac and dc Biy 3825
A1 $3001 ull real clean, KELQA Box %8, Sparta, Mich, 49345
VIKING Ranger transmitter, ¥aetory wired, BExcellent, Bes
reasonable ofter. Laeberman, R ti, Brooktondale, NY 14817

GALAXY G580, AU-400. SC-BBU, munt, 10  hour
li!emtirm manuals, cartons, §47T8.  Felrh, W2DVE, 290
barne, Humsvlhe, Ata, 35810,

JOHNSON Thunderbolt kw final $250. Collins K WM-2 moile
mount and bpear systeniz pwr Sapp ly 3!00 KANTE, Bob Pinder,
Hox 2073, Grand Rapids, Mich. !

HALLICRAFTERS SB42-A with HA-26 VEFOQ and Shure 20
mike flatd; Limpandey LE-3 hgh itelligibility audio limiter
_‘1]‘ ? qaljl‘ﬂu tew. D, R, Damel, L3350 Yan Jose, Northridge,
Cali A

WANTED: Rohn wudel tnwer sections, 18 ineh on tnde‘ luddm-
configuration, to extend present tower, G Black, 12317 Hanger
Rd. Fairfax VA 22030,

SWAN pUGC with LLTXC supply bRe new 24505 134X mudule
w40 Turner ¥+% ke $05; Drake W=4 wattmeter %38, WTAUS
TRIE H, Oak 5L Scoiltsdale Anz, 85257,

COMPALT FT&T 220 MHz xmty, pau 4X150A $65; Bendix 3W
%157 Collins 8LI3}R3ER wisSSB produr‘t detector $.3‘-lb param
u-mpnnent,-. UHF/VHE  list  sase. WEAPL Bmc 4008
Arlington, \r.\ 224,

\N"f‘iQUEq tahle l“al('loﬁ 1928 Grebe in nriginal earton %125
1923 Ozarke 8§96, 14256 Workeite 285, 1934 Patterson
recerver 360 fpns;a,:b[e trade for N8B transceiver, K@U2ZH, Delme
Wiudley, Miltford, lown 51851,

ADVANCED cuning. Novice, S"‘“ gumz Heath HW16 pertec
gAhR, HERIOB £75. Built- 6769, Novire band xiais $0 earh
\'vN).JL.F 12 southshore, Liuckawanna NY 14218,

23 RIDERS manualy, 4 fider TV manuals, 741 Sams photofarts
i3 Sams auto radio wramualy, 63 Sams teansistor rudio manyuls
Make offer, all offers considered, Clark Baker, 976 Eatont Ave,
Culumbus, Dhio 43323,

HELLY Drake 20, Plus 205, 3160, Hesthlit HW-15 3 xtals 90
Both in exrellent condition. Philip Dole, WNIKZR, 25 Kingstor
54, Reading, Mass, 01887,

CLEGG 22or. few $149, 8X-33, mint $50, Hygam 3el Z-mete
47, Big wheel, new §% Kellersman, Apt.304, 30 Nutmeg Lzne
Eust Hartford, Caonn.,

Y

& ‘tmeter: Boonton LGU-A Aipha 168% ar Heath kit,
LY ENS) L«nl!ms .-{l)‘»-l amplifier and 35¢-2 low pass filter, For Sale!
Yibroplex %14,50 postpald WAHBKN, 603 Bunkers CUove Hoad,
Fanama City, Fal, 32401,

DRAKE TR-3, AC-3 powey supply, matching Heathkit SWR and
phone pateh, Talling NM-1 mrke (Al above items coatained in
rmmn]e unit = ,,nct.urp ur station sent upon reguesty 16007 conw,
200 telescomng pole, Topaz DU-Z00XEL powes sup lv Web%ter
Bnndepannpv rompliete  packape  with  manu Ak

W RBUR, Sittner Hafl Annex. College Place, Washmgton 953.&4
:(N-bAS uuBn, All exelnt condx, one owner,

FUR SALE: (‘nllmc Sdine J¥s-1 (}10031), 758-3 (+1¢’.’54)
’a]hf" ‘. F13414) 12B-4 station control, [H-1 dummy laad,

-1 mie umpiete station $950. All exeelient coadifion:
HQ 1 BN-0B)spkt-$55, 511 tsphr-g L 15
HT=-37- $1hﬁ Hwan 450 (latey with 117%C & 1C mo L le-8 3500,
New Hygnm Hy-tower-§45. W, K. Jo hnsnn K4iBg, 403 [
College St., Grtlin GA JOZ‘:H 404220 HTl

HEATHKPE VIVM IM-25 856, Lampkin 105-8B w‘gchnrt.! 2200
Will ship. KTHGZ, 6410 W, Sells, Phoeniy, Ariz. 83033,

HEATH HW-16 ew transveiver modified for improved keyin
and »f.abmty“ wtal rahbrator, excellent condition, manual, 585
o =hip 1Y allker, WR2CZX, 71 Ingram Circie
‘\iamwan NG 07T, ‘Jel 20!-5(—.(,-0:%

DRARKE T4XB with AC4 power supply and mic — facton
cartan, manual, Mint 8495 Mosley TA33 $110 with Hamen
rotor § LY Cash, firm, no Lrade:
vollect, WIMXD an Ouimet, |
Nev *309105,

M() VING west to apartment, New geur in factory sealed cartons
G B0 4 NCL-200001 §525, T b $"J45 (_o del CHP-11 £95
l‘\ed ﬁear ln top shape: 2B, 2BQ, 179, THEDXX $85
RCE-52% unmodified 815, CEIOA Q’l‘l 3(1-458 FHLO. Want; 160
t\rnatrjrdr;_}r_:‘ set for CETOOV. K1UHY, R¥N 2, RBox 97, Raymond
WH

Wil ship with freight charge
SE Jaseph Clirele Las Vegns

THEETRONIX 5140 scope, DC bo 10 Me. time bhase ol T to
LorWs, Also BX magmifier, voltage rahhrator and delay to allow
viewing uf iriggering waveform, 50, BU-2721 freq meter mth
power sypply, $4b, I'vpe J36 Bug, ‘ih. Youu pay shy

Bartel, RD-2, Box 31, Kingston, NY 12401, 't‘e] 914-37 —qmq
artey {0 FM,

SELL at bargain prices. 3-400% conditron good $18, High
coltage cvomponents low resistanee for stiff power supply,
Awmertran lutp transformer 2 KV A H200 center IaE ed 110 AC
Spee 2HTY 5685, Thordarsnn choke one arppefre | FEI\ T4ATRATO
&su. Henchx choke wmx henrv 1.5 am wmpere 20 KY S42. Variae
General Radio type [00Q 2KVA J10AC $348, Variety melars
including precision laboratnry and bransmitiing tubes wnte for
nreds. 041 filled Hlter rondensers ope to ten mfd #00 to SO0
wurking voltage, 1RE proceedings eamplete 1458, 1959, Jan to
July 1960 (ot $Jd~ Fh W kilowatl linear 1,168 1A wrih matehing
supply LPS-1 $14b. 'R switch 480-8 $4. Dumont 4°° 164E
M‘UFIE %2H, Wanted l)ruk&' TH-4 and mndern ;M tube shecker,

Whittemore, WaC!l 6 Masterton Rd., Bronxwiile, NY
IIITIJH Fone 4(4-3 ¥7 1[1"10

LENTRAL Oregon Lommun:ty Calle allege Flectronirs Iuh nPPd‘
ham gear, OUr cwmnplete Swan stativon was stolen, Donations
otly, please! dleniral Oregon Community College Electranics
Club, KYOTZ, Bend, Ore, 47701,

SERla 20 meter station $250 or ndividually, Swan FX0 & AL
Ppuwer X144 Shure ten-foury mike %15, Hy-gain et 200 mir heam
540, =WH bridge $10. ¥xt-ex 50 [t ‘tower $BD, AR-22 rakor 30,
NA-E0 $40. ALl n exceellent rondition, FOR, WTYOFR, 720
Tudor PL, Tueson, A% BET10,
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UNDERPAID teacher asgeimbles Heathkiis, Wntten guarantee
Stanfill, W@MZU, Hills, M. 5138,

HOSS TRADER Ed Moc-rv Anys if ynu don't buy your ham ge ea
from bhim, ¥ou fmght pay ino much' Shop zuoun for your

price aud then eall the “hogs* hvf nre vou buy N w i ln:.
cquipment: Factory warranty; BT1 LE-2000HD, § SX

Drrake TR-4 §49B, HQ-215 Regd$529) Cash sé Uew oo
FlLdx 400 xmir ant FRAx400 Receiver, REg, &3115) Cash $498
New itobn Hi £t foldover tower prepard New Maosles

Used £ tpmem Swar

it lasmc bk n.nd demo Hame=m rotor 3208,
£ TR-4 $429, T4-58 $359, R4B 3 9. L4-B 8539

SO0

260 O Ignet L2956, GT-5850 %358, Ham-m %85, Ed
¥holesale Radin {a, Box BDG, Dewitt, &rk. 72042, Phum
Sl -446-B4 20,

ﬂ‘ﬂANS(‘FIVP.R Lafayette HEZ0C, 1.65 MHz IF cunverted te
1) meters, & walts, 8 channels, | 15AC-12000 Internal PSS, witk
g T; umi mobile brkt, $8h, WeEHBY, TEP Garland, Palo 4ltn

WANTELD: 2 to 12 304TL tuhee Callanan, WHAL, 825 Wes
Jalckson RBlvd.. Chicago, 111, Bil6

lUR('ll'D cores OD 01257 d’f.’:” &¥he; 435 — BT 3%
T3 94 wdoe, (439" or 23NHYT ®4£1. Specify powder
inciude 25c ptlstage Karken Hrrtrrmic% *T4 E M., Blamwnl
Av., Livingston, Nd 0 03

NEEDED NC-303 x-ntwcrter campet and Natlonal NC-300C1
WO, NC=ZUDCHEA (14,46 metpr)é converters. Write Johr
Hampton, 324 2nd 8t., Kevport NJ 07735,




SELE: Eico 763 HB PIS new solid VFQ finals munuais $150 oy
what_bave you good standby ng. WA SKRKL Dick Cornell, 9771
Woodiand Rd., Pittsburgh, Pa. 18237,

SWAN 350 with 4:‘ S“Pply 300 or hest offer to settle KIIRG
;:.td%%lldk\‘ e w Rirhter, 131 ¥lorence Dr., Harrishurg,
A

NELL: Drake ER reevr $165, Collins 75A1 recvr 875, CE-20A
cyciter & 468 VFO 854, Manuasls — see in working cond, Biek uw
deal only. h'.‘hBF Terdl Weiss, 3508 Kings College Piare Bx NY U
10e7. OL 5 3744,

Qibs free samples 200 designed cut catalog 25c, 1ce‘-Printing
AR Clark Av., Cleveland, Ohio.441 0z,

FOR SALE: Mint KWM-2, 111620, $640. less supply, Jack
Vealnan, WRVHY. RETA, Washingion C. 5. Ohlo 43160,

(‘UMPLFTF‘ station Ranger, HQ\}IlUG, antennas and aceessories,
u F'ﬂ Jlm Hadlock, KTIRE/ 1, 215 Herrick Rd,, Newton, Mass,

‘ahbb teath KBINT and YBEU, mint condition $2346 REA
prepd, Dave Melone, KQVYT, H022 38th Place, Des Moines,
Towu HO3L0.

MUST sell Heath HW-22 with xtal calibrator less mike. $70.
K BLAR, 226 5. Aun Arbor St., Saline, Mich, 49178,

SELLING {o get marred, Sl433 $176, Homebrew 1 Ew linear
273 tinished £330, ) m, 80 m Hustler, Mast §15 E\mght GoM
B15. CPU 85, WA.’%BMDII. 36 Pine, Exéter, N.H, 0.38

. 160-6 meters, {00 ke calibrator, Q mu]tﬁ)]uar good
lectivity, stabililty fox UW/ISER, St;llsgaﬂ hew, TJ: excelient
Lond1txon with manual $125, . Counselman, 146G Magazine St
Cambridge, Mass. 02139,

WANTED: Heath LV power Xfr 54-31 ar DX100 for parts, Also
Ranger | or il for paris. Power iransfnrmers, meter and VO
T?q?st be good. Advise cost, W2GNJ, 37 Vista Dr,, Little Silver NJ
1

JOHENSON lovader 2000 w/PS, cables, and manual 2 Kw PEP

Al cond, pot a scrateh, $495 Drake R-4A w/MS4, mint in orig,
cardion aqu Panoramie scanner POA2RT-200, gud cond, clean,
548, WB2ZBM. Roger Batista, 1219 Taylor Ave., Bronx NYC
10472, 597 7425,

HA’WMARLUND HQ-17G (with cloeck), rereiver- Rer.-vnt!v
factory realigned, Excellent condition. Covers ham bands six to
ape sixly meters. With matching speuker and manual, 5178,
Wanted 3.1 ke filter for -¥5A-4. Phil Stout, W'%Ll.;, a24
Broandmoor Rd., Baltimore, Md. 2T218: Tel. 301-435-0226,

HAVE 45 First Day of Issue Amatear Radio stamped cnvvin s
Maijled from Anchorage. Alaslta, A collectors item,
Newell, K401L, 4509 Bethune Dr., Birmingham, Ala, 3‘3213

SR-150 trancr-eivn AC-1C 5ufp]1eq moblle mount, $4L0, RO f,
EZWay crankup tower, TH3 t . 2 & & meter beams,
nseillaseope, sipnak tl‘a('Pr KWMIL mobite mount, All ltke new,
WADKBL 312-439-6844,

HY-GAIN 203BA heam $65, Also fv.Gam 2800 doublet $20.
Both exvelient condition una set io‘rghone vand, FOB, WRVEM,
641 College Av., Columbus, Dhio 43209,

DISCOUNTS! ANtenna pacliages, 2% off an cambo: Tower,
beam & routor, We have the hest prices apywhere! Send s.as.e,
for quote nn any new ham gedr. L. A, Amaieur ftadio Sales,
24214 Crenshaw Blvd., Torranee, (,ahf apbug,

WANT early issues of Pinneer Wireless Magazmes Im‘ WAAA
Historicatl Library, Wayne Nelson, Concord, NC 2

[NFINITY Transmitter wanted. Will pay up to shu H:we 2950
o.p.s, enender. Richard M, .Fa:-uhs WADATY, 4941 Traey, KCMO
64110, 'I‘e] 816-444-196K

PRFP‘\RE {for #COC exams! You need Posi-Check, Original,
expertly dew';ed multipte choice questions covering thatetials
used tn FCC exatns, 0 the wame form as FCC exdms, with keved
HOSHEPS, Pxp!anahons, [BM sheels [or self-lesiing. (ver Jou
questions andfor diagrams for each class, Each class compiefe in
itself, Basie guestions duphcated where they apply. treneral class
83,80, Advanced ¢lass $3.75. Exlra class 84.00, Third class
postage prepaid, Add 3%c per c‘ﬂp) iny first class mailing, 64c for
dirmail. Send check o nmoney order to Prm-( heck, PO Rox
4564, Urbandale Station, [es Mnines, [A 5043

NCK-5 MKIL and N(Jx-A PR with XCV.27 cz\llbratnr wimanuul,
;ﬁt‘;\‘%?{")armm 8375, K. Weizel, 419 Unmn Ave,, R.utherford

GALARY V MK3 like new $356. Voy, cahbrntor and cw filtey
&55, No trades, KPGRR, 319-242-8991,

DRAKE Wanted 1,48 and MN-2000, Have for sale NC-300, iwo
and ez meter copverters, Jerome Emdur KEECFE, 3801 Con-
??S%“’fé"f‘{ Ave, Philadelphia P& 191al, BT5-GRI-TRTT or

CLEANOUT: 10 meters mobile, ST-202A xmtr complete,
BE-103 dynamotor, {innset cnnvertpr. Tripplet tube tester 220
MHz tube iype converter: novice xmir power sulivf) v, Make
TEPI' WAaTEF, Roy Goshorn, B21-Bellview Ave,, Bellwond, PA
hE

NL‘X—SUU, %B-34 in stock, Will soon have Varitronics two meter
M equipment amii Mosley untennas. Low prices fny cash with
Rgﬂt{mde-m Juckalope Engineering, Box 1054, Laramie, Wyo,

H'l‘r LE-2000, late model, serial +3200, good coadyx, $499,
BHUYH 91A- 878-1)'19

HkATH Apaehe at‘ld SH« 1D, $126, WIAZT PO Box 897, New
Britain £3T DEOSY),

THE

LEAGUE
YOU!

Working together, the members aof
ARRL have for fifty years provided the
base of support from which our great
public-service hobby has grown and
maintained the precious privileges that
many amateurs now take for granted.

7hrough membership in the League and
affiliated clubs, many people pool their
knowledge, their skills, their energy, and
a small part of their material resources
to help one another. The result is top-
netch training programs and publications,
h::p-efF icleney fraffic nefs, community com-
munications programs—and an amateur
radio service which is useful to our country
and deserving of its privileges.

”ewcomers gain from the experience of
the old timers, and old timers gain from
the enthusiast of the beginners. The more
we work together in the League, the
greafer will be our collective achieve-
ments—and our security.

sach and every radio amateur is vital
1o the League, and the League is vital 1o
each and every radio amateur. Join now
with over 100,000 Ledgue members so
that we can dll share more fully in these
mutual benefits,

Jeague membership with QST $6.50 in
the U.S. and Canada, $7 elsewhere. Ad-
ditional family members at the same U.S.
or Canadian address, $1,

71‘ you are already a member, help
strengthen your league by spreading
this word to others!

L4

THE AMERICAN RADIO
RELAY LEAGUE, INC.
Newington, Conn, Ob'l_'l'l
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TRANSMATCH or
TRANSMATCH JUNIOR

Allows a transmitter to work Inio the
50 ohm vnhalanced load for which it
was designed. Converts & multi-band
antenng to 50 ohms at all amateur
frequencies hetween 3.5 and 29.7 MC.
Match 10 to 300 ohm wnhalanced
toads.

92200 TRAMSMATCH handles a kw.

%2201 TRANSMATCH JUNIOR handles
150 w.

JAMES MILLEN

MFG. CO., INC,

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS
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1970
EDITION
NOW |
AVAILABLE

7HE STANDARD reference work
and text for everyone—radio
amateurs, students, experiment-
ers, engineers, lab men, techni-
cians.

Continuing THE HANDBOOK tradition of presenting, annually, the
soundest and best aspects of current practice, the 1970 EDITION
offers much new material and revision. It contains many new solid
state construction projects and is even more up to date than the
much-revised 1969 edition. Every important aspect of amateur
rudio is covered: transmitting; receiving; A.M.; C.W.; SSB; RTTY;
VHF and YHF FM Repeaters; mobile; propagation: antennas;
semiconducfors; vacuum tubes; station assembly and operation.

The complete Handbook of Amateur Radio Communication!

$4.50 U.5.A. and Possessions, $5.00 jheAMERICAN RADIO
Canada, $6.00 Flsewhere. Cloth- RELAY LEAGUE, INC

hound Edition, $7.50 1).8.A. Posses-
sions and Canada, $8.00 Elsewhere, NEWINGTON, CONN., U.S.A. 06111



WANT MORE FOR YOUR MONEY? \

We've suggested many ways for you to get more for your money. But they
usually boil down to this: Deal with a refiable firm; and, buy reliable equip-
ment. We back our manufacturers’ warranties with over 40 years of experi-
ence and one of the finest reputations in the indusiry. By dealing with
Harrison you get more than just the best prices available, you get prompt.
delivery, personal service, plus integrity!

13 Bl Parnison W2AVA y

.

You CAN take it with you...and have more fun
away as weli as in the shack:

@ Swan

260 WATT PEP
TRANSCEIVER

This amazing 260 Swan trans-
ceiver comes complete with
microphone, AC and DC input
cords, and carrying handle,
ready to operate—at home, in
the car, or wherever you ¢o!

K Complete transceiver in one package. ® Self contained AC
and DC power supply and loudspeaker. # 5 Bands—10, 15, 20, 40
and 80. m 260 Watts P.E.P. m180 Watts CW input. @ COMPACT!
—only 13" x 5% " x 11”7 deep. M PORTABLE! only 24 pound

270 CYGNET

1200-W LINEAR

De Luxe version, More tubes, d ] v
better suppression, side band For talking with a BIG volce, add this 1200 Watt PEP
selector switch, meter, includes amplifier to your Swan 270 or 260! Same wize, only 25
i00 KMz calibrator. £525 ibs., with carrying handle. 117 volt AC supply buil;z’g};

y :ﬂ ar’n”w@ﬁ

“HAM HEADQUARTERS, USA"™®

We carefully pack and ship ham
gear, accessaries and parts to
most any part of the world.

Address your orders o

20 SMITH STREET NEW YORK CITY - & Barclay St. « BArclay 7-7922
Farmingdale, N.¥, 11735
Please Inciude ampie postagae {plus JAMAICA, L. L. FARMINGDALE, L. I.
%t handling cost with orders under 136-20 Hillside Ave. Route 110 at Smith St

510,) OR, oLl DERAS ! LU
701816 Host 7980 OR (212 BA 7-7222 | REpublic 9-4101 (516) 293-7990




OW— DIRECT TO THE AMATEUR

SPECTRONICS OFFERS THE HIGHEST QUALITY
PRE-WIRED EQUIPNMENT BELOW KIT PRICES.

[A] FTdx560 TRANSCEIVER

Successorto the widely acclaimed FTdx400 Trans-
ceiver, the new FTdx560 features maximum input
powsar of 560 watts PEP in $SB mode and still
maintains Y4 uv receiver sensitivity. Utilizes dou-
ble conversion tunable [.F. system resuliing in
drift free operation and maximum image rejec-
tion. Velvet smooth planetary dial gearing pro-
vides accurate frequency readings to less than
500 Hz. Twenty tubes and forty-two silicon semi-
conductors make up the complement of devices
used in the FTdx560 Transceiver.
SPECIFICATIONS:

Maximum input: 560 W PEP SSB, 500 W CW,
Sensitivity: 0.5 uv, 3/N 20 db. Selectivity: 2.3
KHz {6db down}, 3.7 KHz {60 db down). Carrier
suppression: More than 40 db down, Sideband
Suppression: More than 50 db down at 1 KHz.
Frequency range: 3.5 10 4, 7 to 7.5, 14 to 14.5,
21 to 21.5, 28 to 30 (megehertz). Frequency
stability: Less than 100 Hz drift in any 30 minute
period after warm-up. Weight 45 pounds.

sk
‘ Only $449.95

SP-560 SPEAKER

Companion speaker for the FTdx560, specially
designed for superb voice quality, finished in
matching blue-gray color. Only $19.95

NOT SHOWN:
FV-400S External VFO — $99.95
FLdx2000 Linear Amplifier — $229.95

New from

COST COMPARISON CHART
|

FTdx560 $449.95

Built-in AC Power Supply No charge
Built-in WWV 10 MHz Band Mo charge
25 and 100 KHz Calibrators Mo charge
VOX No charge
Clarifier Mo charge
Break-in CW with Sidetone No charge
1 KHz Readout No charge
Selectable SSB MNo charge
One Year Warranty Mo charge
YOUR COST $449.95

Order direct from your nearest
Spectronics Sales and Service Cenler

SPECTRONICS WEST

BOX 338 = LAKEWOOD, CALIF. 90714

SPECTRONICS EAST

BOX 1457 = STOW, OHIO 44224

YAESU

the FTdx560.

AR 11, 012 e 2 e v

A




Now with %
Noise Blanher
built-in!

34-NB now factory-installed

& GREAT BARGAIN AT S 59995
INCLUDING THE FAMED DRAKE RELIABILITY

Years of Drake transceiver design experience make the
TR-4 one of the finest available. Ahead in circuitry and
compact lightweight packaging, it is ideal for mobile
use, portable, and vacations. USB, LSB, CW or AM.

« 300 Watts PEP input on $5B, 260 watts input on CW. » Com-
plete Ham Band Goverage: all necessary crystals for 80 thry
10 meter ham bands.  Separate Sideband Filters: » Nominal
1.7:1 Filter Shape Factor: e Grystal Calibrator » VFO Indicator
Light « Automatic CW Transmit Receive Switching « Solid State
Permeability Tuned VFQO for accurate 1 kHz divisions on all
hands. = YOX or PTT for use on AM or 35B.

ACCESSORIES
AG-4 120V 50/60 Hertz

Power Supply .......... $ 99.95
DC-4 12 VDC Solid State
Power Supply .......... $125.00

MS-4 Matching Speaker .... $ 22.00
RV-4 Remote VFO—

Separate Receive and

Transmit frequencies on

same ham band ........ $110.00
FF-1 Crystal-Conirol Adaptor $§ 26.95
MME-3 Mobile Mounting Kit $- 6.95

H.L.DRAKE COMPANY 540 Richard Street, Miamisburg, Ohio 45342
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