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...a tradition for thousands

When you buy Heathkit Ham gear, you continue a tradition
established by thousands of Hams the world over, You get fine
performing equipment that is designed for you to build, so you
learn about your hobby as you contribute to it. And you save
money in the process.

Best of ail, you're deaiing with a company whose reputation for fair­
ness, honesty and outstanding customer satisfaction is the envy of
the industry. When we say "We won't let you fail", we mean it! From
the extensive troubleshooting and service gUides in each of our manuals,
to our technical consultant service, we strive to provide quaiity Ham
products that perform better than any ready-mades. And the pride and
satisfaction you get when you put it together yourself is a "built-in"
bonus with every Heathkit product.

See the exciting iine of Heathkit Ham Gear in our bright, new
Spring Catalog! Mail coupon today!
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Heathkit Spring '76 Catalog.
Send for it today.._-- ._._---_.-
HEATH COMPANY, DEPT. 12·16

_~_ .===--= BENTON HARBOR, MICHIGAN, 49022

III HW-2021 hand-held a-meter trans­
ceiver. 1 watt out, 5 receive and 10

transmit channels get you on 2
while you're walking, working,

outdoors, anywhere. There's
even the HWA-2021-3 auto-patch

encoder you can build right in,
as shown.

III HW-202 crystal-controlled 2·
meter transceiver. The one used by

thousands because of its reliability,
performance and low kit-form pricel

00 Add up to 8 watts power to your HW­
2021 with the HA-201 2-meter amplifier.
ithstands infinite VSWR without failure­

oes together in an hour or two.

HWA-202-1 AC power supply lets you use
he HW·202 as a base station transceiver­
rovides smooth, steady AC power.

HM-2102 VHF Wattmeter helps you know
how you're getting out with your HW-202.
Has built-in SWR bridge, adjustable sen-
sitivity.

The HWA-202-2 tone burst encoder brings
ven more versatility to your HW·202. Has
our tone select buttons to allow the HW·

202 to access repeaters. Mounts directly
nto 202 chassis - not a "Black Box" or
umbersome add-on.

Over 400 easy­
a-build kits

Including:
Amateur, CB and

WL radio. Stereo
nd Hl-Fl Components. Test Equipment

• RIC Gear. Marine, Aircraft, Automotive
acceescrtes • Color TV
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I
I
I
I
I
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Please send me my FREE Heathkit Catalog
Name' _

Add ress' _

City, State Zip _
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Ken wood's superb 2 -meter FM mobile transceiver.
Designed to withstand the most severe punishment
while providing consis tently excellent performance.

Packed w ith features
like t he PRIO Rl lY
f unction ... Put your
f av orit e crys tals in
c han nel 7 , and the

7200A automatically returns to that frequency when
it senses activity there . 146-1 4 8 MHz coverage, 22
chan nels, 6 suppl ied. Completely solid state . Voltage
required : 13 .8 vee. Antenna im pedance: 50 ohms.
Frequency adjusti ng tr im mers on every crystal. AF
output power : 10 watts (o r 1 w att at low power).
Adjustable frequency deviation (factory set at ±5
kHz) . Automatic VSW A protect ion . Rece iver sensi­
tivity less than ,5 uV for 27 dB. Selectivity: 12 kHz/
- 6 d8 and 24 kHz /-70 d B. S ize : 7-1 /16" Wx
2-3 /8" H x 9-7 /16" D. 5 -1 /2 Ibs .

Complete with dynamic mike, DC power cord , mobile
mount , mike hanger, auxiliary connector and external
speaker pl ug . Amateur net . . . $249 .00.

The perfect companion to the TA-7200A is the PS·5
AC /DC power supply . Together they p rov ide an
efficient and ha ndsome base stat ion . The PS-5 is
complete with a d ig ital clock and automat ic time
control feature buil t in . Amate ur net ... $ 79.00 .

the TR-7200A

Kenwood 's high performance portable 2 -meter FM
transceiver . . . completely trensis torized, rugged and
compact.
12 channel capacity . Built in tel escoping antenna
can be easily replaced . or stored in carrying case.
Connector for external antenna also. Externa l 12 VDC
or internal m-ead batteries. complete with 120 VAC
battery charger , 146·148 M Hz frequency coverage.
12 channels , 6 supplied . Battery saving " Iight off "
position . Hi-La power switch (2 watts -40 0 mW).
Sensitivity : 0 .5 uV or le55 /26 dB S+N /N. Built-in
speaker. Size , 5-3 /8 "x 2-5 /16 "x 7-1 /8" , 3-3 /4Ibs.

Complete w ith Dynamic mike. 0-T-5 carrying case,
all cables. speaker /headphone plug and 10 Ni-Cad
batteries . Amateur net $229.00.

either way is the
right ay

the TR-2200A

. . .they' e both
KEN CCD
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the
hottest pair
on the

•
air

The Tempo
T 2000 LINEAR

- AMPLIFIER

The brand new T-2000 linear is the perfect
companion for the Tempo ONE. It is
compact, reliable, and priced right. Uses
two Eimac 8873 grounded grid triodes
cooled through a large heat sink. The
T-2000 offers a full 2 KW PEP input for
SSB operation and provides amateur
band coverage from 80-10 meters.
Provides a built-in solid state power
supply , built-in antenna relay , a relative
RF power indicator, and built-in quality to
match much more expensive amplifiers.
Completely wired and ready for operation
. . . only $795.00

The Tempo ONE is available at Tempo
dealers throughout the U.S.. Also available
is the Tempo CL -/46A , CL·220, OFOION£,
OFOIK, FMH, RBF·/ and TOC. Please call
or write for specifications and prices.

.. • co • April , 1976

The Tempo
ONE sse TRANSCEIVER
. . . a proven name, a proven value .
Look at the specifications , look at
the price tag , ask any of t he
thousands of Tempo O NE owners
about its reliability ... and the reason
for its unparalleled popularity
will be obvious .

FREQUENCY RANGE : Allamatel,lr bends 80 through 10 meters,
MODES OF OPERATION: SSB upper end lower
sideband, CWend AM.
SOLID STATE VFO: Very stable Col pitts ci rcui t
RECEIVER OFFSET TUNING IC LAR IFIER): Proyides ±5khl.
v.,.i8tiorl of ree;eiYer tunin; wherl switched ON.
FREOUENCY STA~L1TY: Leu tMn 100 cydel,fter ~-up.
80d less tt'IIIFl 100 cyd es for plus or mil'lUs 10% line \/Ol tllgIIctwnge.
INPUT POWER : JOO_m PEP, 240 watu CW
AF BANDWIDTH: JOO.2700cp$
RECEIVER SENSITIV ITY : 1/2 fJ.v input SIN 10dB
AGC: FilS! attack slow deca y for SSB and CWo
SELECTIVITY : 2.3 khl.l-6 dB) , 4 khz. 1-60dB)
IMAGE REJECTION : More than 5O dB.
AUDIOOUlPUT: 1 _tt .t 10%distort ion .
AUDIO OU11'UT IMPE DANCE: 8oh~ and 600 ohl'm

TUBES AND SEMICONDUCTORS: 16 tubes. 15 diodn. 7 tran~non
ANTENNA IMPEDANCE: 50-75 oh~

CAR RIER SuPPRESSION : -40 dB or better
SIDEBANDSUPPRESSION : -50dBat 1000 CPS
THIR D ORDE R INTERM ODULATION PRODUCTS;.JO dB IPEP)

TEMPO "ONE" TRANSCEIVER .399, OU
AC/ONE POWER SUPPLY .99,00
DC/1 ·A POWER SuPf>LY 12volb DC .120.00

Pncn MIljoct til c-... ...a.t ....

Hoor/Radio
11240 W. Ol,mpic Blvd., Lo. An,eln, Cali f. 90064

213/477-6701
9]1 N. Euclid, Anlheim, Cal if. 92101 114/772·9100
Butler, Miswuli 64730 116/679·]117



People who read such things as maga­
zine mastheads (staff listings) will notice
a change in the Editorship of CO. After a
little under 12 years as CO's Editor, I am
pleased to step aside and let another per­
son "have a go at it ."

Rapid growth within Cowan Publish­
ing Corp., CO's parent company , has
created the need for an Associate Pub­
lisher to help carry the mushrooming
managerial and administrative load. I have
been asked to fill that position, and I
have accepted . Additionally, I will be
editing a new trade publication , the first
issue of wh ich is already in the mail to its
readers.

Taking over as Editor of CO is AI
Dorhoffer, K2EEK, a long-time friend
and associate who, for the past neertv .
12· years has been as much a part of this

magazine as have I. AI's wit and erudition
have become eviden t in CO t hrough his
well-researched historical writing and fan­
ciful advertising copywriting for CO pro­
ducts . I hope the responsibility of the
Editorship will not suppress these fine
talents. I wish him great success.

In closing let me thank the hundreds
of contributors, Amateu rs and non-Ama­
teurs, who have made my editorial rela­
tionship with CO so preasent and enor­
mously satisfying. And now, after 15%
years on the CO Editorial Staff· one
hundred and eighty six consecutive
monthly deadlines . it gives me great plea­
sure to say, "AI it's all yours. I'm taking a
vecationt"

VY 73, Dick, K2MGA

April, J976 • CO • 5
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·0• a name

thatsaMs
it all

For over 40 years ...dedlcated to amateur
radlo•••to ollerlng the Iinest products••• to

dependable service.

Henry Radio's
TEMPO
VHF/ONE
An adYenoed c1 u lgn

. r lll! ulred 2-met.--
Full phase lock synthesized (PLL) so no channel crystals
are required . Solid-state . 5 d igit LED receive fre­
quency d isplay . Full z-meter band coverage (144 to
148MHz) for transmit and receive . Automatic repeater
spilt (selectable up or down) • 2 built-In programmable
channels . $495.00.
TEMPO SSB/ONE (SSB adapter for the VHF fONEI .
Selectable upper or lower sideband . Plugs directly Into
the VHF fONE . Noise b lanker built-in . VXO for lull
frequency coverage . 1225.00.

\(ENWOOD

T5-520
"The trend setter..the hottest little rig on the air."
You have heard It on every band.. Kenwood's
go-every-placeJdo-everything transceiver. sse &
CW on 80 thru 10 meters, built-in AC & 12VDC
power supply, VOX, RIT. noise blanker and all the
other features you want. The 52O's low price.. .
$629. Write for full description on the 520 as well
as Kenwood's new TS-700A 2-meter t ransceiver
and the R-599DJT-599D "twins."

Henry Radio's

2K·4
The 2K-4 linear amplifier em­
bodies all 01 the famous
features o f the 2K-3 .. .rugged
construction , reliable perfor­
mance and heavy duty com­
ponents , plus unique modern
styling . The titled RF deck
faces up lor easy visibility and
co nvenient operation . If you
are one o f tne more Ihan 3000
happy 2K o wners , trade up to
the new 2K-• . It you are not
one of the group , now is the
time to join .
The 2K·4 (conso le or desk
model) 1995.00

Plus a large Sl.ll of h ighly qual il ied sales and service
personnel pledged to serve you . Henry Radio carr ies large
st ocks 0 1 all major brands . We take trade-ins , sell used
equipment and otler better terms because we carry our
own financing . Our reconditioned equipment carries a
15 day trial , 90 day warranty and may be traded back
within 90 days lor lull c red it toward the purchase of new
equ ipment . Export inqu iries solicited . Also, m ilitary,
commerc ial , industrial , and ecreeuuc users .. .please write
l or information on our custom line of high power linear
amplifiers and RF power generalors .

213/477-6701
714/772·9200
116/67"3127

Bob Henry
WrlARA
BUTLER

<
Ted Hen ry

W6UOU
LOS ANGELES

Walt Henry
W6ZN

ANAHEIU

11240 W. Olympic Blvd.. los A"lelM, C.lif. 90064
931 N. hdid, A".heinl, Calif. 92101
Blltler, Miuouri &41)0

Now,
meet

Henry
Radio ...

a VH F/ FM mobile transceiver for the 2 meter ama­
teur ba nd. Compact . rugged and all solid state . One
channel supplied plus two of your choice . 144 to 148
MHz. Multlfrequency sp read o f 2 MHz. 12 channel
possi ble . Internal speaker . dynam ic mike. mounting
b racket and power co rd supphed . A Tempo "best buy "
at $239.00.
'I'£MI'O VHFfUHF AM PLIFIERS

Solid state power amplifies for
use In most land m obile applica­
tions . Increase the range . clari ty .
reliability and speed of two way
com m un icat ions.

Henry Radio's

TEMPO
CL146J1

Henry Radio stores can now supply the complete line of Yaesu equipment.

".,.. MIld II ............. .-e
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..
We'lI G UARANTEE
no other balun, at any
price, has all these
features.

Dept. CQ UNADILLA, N,Y. 13849

" 'S WHA J'S
INSIDf

FHAJ COUNJ$/

WITK
BUILT·IN

L1lliHnUNG
ARRlSTtR

THE APPROVED LEADINQ HAM AND ~=l~~~rii;~~;j~~~COMMERCIAL BALU);N 1l'IE WORLD TODAY. ~

"W2AU BALUN -$:l--2;-.9]5- ,.@
The pro",en balun 1. HANDLES f ULL 2 KW PEP AND 1l'IEN SOME. t .., .~..:.::... ,o"

....Il l B.o.d·Banded 3 t o . O Me. ~'~ ~

2. HELPS TVI PROB LEMS By RedueinC Co... Li ne ,,' .....
Rad.at.on

3. NOW -ALL STAINLESS STEEL HARDWARE. S0239
Double SIlver PI.ted

• . UIIPROVES FIB RATIO By Red uein, Co... Line
P,ek·Up

5. REPLA CES CENTER INSULATOR. Wilh,t. nd,
Anten na Pull of Ove r 600 lbs.

6. BU l lT·IN LIGHTNING ARRESTER. Protect, S. lun
-Could AI, o 5.ve Your Valu.ble Ge. r

7. BUILT-IN HANG·UP HOOK. Ide. 1 f or Inverted
vees. Mu lti ·Sand Antennas. Dipoln , Bum . nd
Quad,

NOW BEING USED EXTE:NSIVELY By ALL BRANCHES
OF' THE U.S. ARMED FORCES. FAA, RCA, CIA, CANol.
DIAN DEFENSE DEPT. PLUS TliOUSANDS OF HAMS
THE WORLD OVER The:)"'... buill to I..t

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Com e. in Z model• • 1:1 "",'ehes 50 or 7 5 ohm un­
ba l. need (COIl a line) to 50 or 75 ohm b.l.need load.
4 : 1 mode' m atches 50 or 75 ohm unb.l.need ( COIl a
line) to 2'00 or 300 ohm b.l.nced 10. d.

AVAilABLE A1 AU lEADING DEAI E' S. " NOr, O' Dn DIIECJ

UNADillA RADIATION PRODUCTS ~~~560~.~':'~~sNs

Our
CO's New Loo k

Edito r, CO:

CongratulatIons on the new tmcrov­
ed CO! It is all you said it would be and•
then more. The January issue is a real
eye ca tcher and an attent ion hol der.
The a rticles are more inte resting, and
the ads more ap peal ing. Keep up the
good work !

A.S. Biel inda, W21DA
Sadd le Rive r, NJ

Hope you can get a SignallOne ex­
11 and write about it .

Keep up t he good work.

Jerry King, W4M LA
Miami , FL

Ed ito r. CO:

Congrat ula tions on CO 's new look .
You are to be commended.

Leslie Fu ltz
PomeroY,OH

bad events by any me ans, but they are
large ones that had a big effect on
humani ty .

1776, 1812, 1865, 1898, a dip at
1914, 1930, 194 2. The Korean and
Vietnam unpleasntnesses are also near
dips.

Wonder what 1976 will bring? Hope
it isn't another present from Prose
Walke r.

Keith Olson , W7FS
Belfa ir. WA

Solar & Xerox Act ivity

Ed ito r, CO: Strange Co incidence
Ed ito r, CO :

Was just reading in J anuary CO
about your " Real Time Reviews" of
amateur gear. Sounds like a great idea as
it is nice to know more abou t a piece of
gear before ma king a pu rchase. Most of
the write-ups are a year or two aft er the
equipment is first introduced.

Ed itor. CO :

In refe rence to your Solor acuvuv
graph , (top of page ' 9 , Janu ary '76 is.
sue ). Did you notice that the dates of
catastro phic events coincide (nearly)
wi th low sunspot numbe rs. Not all are

I have read with renewed interest the
excellent a rt icle on "Soler Activity" in
you r January issue of CO Magazine. I
have ma de several xe rox co pies and dis-

(cont inued on page 741

Apri l. 1976 e CO • 7
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LDM-S1S Transistorized
Dip Matar
Docks w,th our L1M·B70A 10
tae,l'tate beller antenna
matehlng, Portable. battery
()pefaled AdjuSI wllVe traps. ale......

•

L1M-B7QA Antanna
knpedanca Matar
For en-sue antenna adlUSIm8f1ts &
better eflie'ency Uses 9v batl ·y
Cheeks linea. amplit,er and
receive- impedances ,".1lS

• (8) LBO-310Ham osen-
c toacope with Bulh-In

LA·31 RF Monitor
Adapter.

Observe IF circuit
waveforms and moni­
lor SSB and AM xmrt-

ter signals. The burtt- in
LA-31 Adapter helps pro­
vide continuous monitor of

RF output (to SOOW). This ver­
satile scope will also indicate tuned
condition for ATTY operation. The m­
te-net 2- tone generator checks SS8.
Vert seos.nvuv is 20mVp·p/dlv ;
DC·4MHz b'width. It's sensmve qener­
at purpose scope. too!
LBO·310Ham 3" Scope $269.95

LA·31 adapter tor u.. with our
LBO-310A or any .cope with direct vert.
deflection plate connection. $ 22.95

(e) LPM-880 RF Wa«meter
Measure RF x'rmtter power output In the
0.5 to 120W range from 1.8 to 500MHz.
Features pushbutton range selection
with 50U load impedance. Also
measures power losses in low pass
filters and coaxial cables. Complete with
sturdy lilt stand $149.95

Complete your Communication. "Performance Test Center"
by adding the.e valuable Leader ".trument• . . .

• UI 0_1 _ PI , Y 1110J 15111122·.300
In C.,1Oda Dot"""",,,.. ua M""" H I o.oeo-:

_ _ _ Mail this coupon now. Place your order today!

le.der Instruments Corp. Communications DrYlSiOn. Dept. a ,
,"=,",===:;-:"",:;::",,:-::~c="~',,Du'i::ponS::' ::S=t ':.::eel. PlainvIeW. N.Y. 11603 (516) 822-9300,....", to".,,,. _out of ..,..ig ...itl! J...- r_ G_

O s.nd meyrNr t.eeConwnunocaION 1....._1. Cat*",
o Send me yrNr lvII hneealMog of 1_ InStrument. lor

servICe. In()"slry. E~1Ql"l1Wld Malnlenanee

o S/'Mpmell",lolloonng~ CommunocaIloons TM/ Ge.- .

..

LAc·ns Anlanna Coup.r
FOf opl:imum anlenna matching &
reducing TV!. Has buill-In SWR
and in- line powermeIer IOf
accurate meaurement in 5 bands.

$151.15

Proper modulation means
better results when you're
out to make longer lasting
contacts What's more. you
can gel maximum power
output anovsvoerrecrauon
when you work your r ig with
the he lp of leader Test ln­
struments You also achieve
opt imum operat ing capabfhty .
proper Impedance matching and
minimum TVI problems Easy to
operate. Leader gear IS pnced to give
you the best value for your commuruca­
tions dollar It is the Ideal " performance
- lest center"

(A) LPM-885 SWR Wall Meter
A sensmve. In-line type power meter
which measures SWR of x'mission lines
and power output from 1,8 to 54MHz.
Facilitates adjustment of transrrutter
and antenna systems tor better results.
May be lett rn Circuit for continuous
power output rrorutor Ing In the 1-1000W
range SWR Power Detector crrcurt as­
sembly separates for remote measure­
ments Forward-to-Reverse power ratio
IS used for accurate SWR readmqs.

$99.95

Get the most out of your rig with LEADER test equipment

• • CO • April, 1976



think of yourself as an

antenna expe
-you select your components !

,
•

-
-

-Get optimum performance ba::d_ - - - - - - - - ­lor band. Choose from medium
or high power resonators tor
your favorite bands. -

For convenience. use the
Hust ler sta in less steel
resonator spring.
and special design quick
disconnect.

" the home 01 originals "

,

Gel excecnoner reports,
broadest bandwidth,
lowest $WR. Use with any
convenient length 50 ohm
coax . Match ing dev ices
not required .

Mode' BM -l
B umper M o u nt

Stainless steel ball mount, 180°
adjustable. commercial duty for
superior mechanica l and electrical
performance.

Fold over, 360° swivel mast for

Quick band change or easy ~:-------------------garaging Setect trom two
versions. lender/deck o r bumper
mount location.

•
'•.
-7...., ---.

••.and you'll mobile
with the experts' foremost
choice••• Husl;£BB
Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

A vllilllble from
111/ distributors

who recognize the best.

new-tronlcs
corporotlon
15800 Commerce Park Drive
Brookpark. Orne 44 142
(216) 267·3150

M ooe l MO -2
For B u mper

M o u nl
Loc.ho n

S'-nderd
R e lOI\IlIOf ,

RM
. 00 Walla P EP

Super
()(lei M o- t RelOI\IllOfl

For Deck or RM(S )
Fende r 2KW PEP

LocatIOn Greatest Bar'lCl Wldtf'l

H ........ ""'9~•••• " .....' u_ , Oft<o 00" "'00". of "'-_ '''il ._....,10 .._-, "'. CorllOO'._ 3n11T31
3!>' 3412 34 ' _ 11 387_ 330'7311 ~1" 3M1ZMoI

M ooell-14-240
lol " SpeC

50 O hm Feed line
Mod. ' RSS-2

Re -ena,o . S 'IrIng

MOd.' SSM-2 Sail M Ount

Model 00-1
Ouiek Dlseon~1

HUSTLER 'E PROOUCTS -Io< ....
_.- go , " - .....,.., "' u·K1 ..."" "'_ ,- -_, -- "".......... .....ea ,rw__.... __
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SUPER THUNDERBIRD
The UltimateTri-Band

...

No other antenna gives you performance on 10. 15 and 20 meters equal to the
TH6DXX Super Thunderbird. tt's built, without compromise, to be electrically and
mechanically superior to everything else.

Separate " Hy-Q" traps are used for each band and they are factory tuned for
peak performance. You can get optimum results on transmission. phone or CW,
with the easy-to-use tuning charts we supply.

The cast aluminum , tilt-head. boom-to-mast bracket accommodates masts from
lV4" to 2Vz" and provides mast feed-through for stacking with other antennas.
Taper-swaged, slotted aluminum tubing is used for easy adjustments and light
weight. Full circumference compression clamps are used throughout, instead of the
usual, self-tapping screws. All element-to-boom brackets are formed from extra
heavy gauge aluminum.

Hy-Gain 's exclusive Beta Match is used to give optimum matching on all three
bands and a positive DC ground path.

For tn-band OX, nothing can beat the Super Thunderbird.

Up to 9.5 dB gain over V2 wave dipole
3 active elements on 20 and 15 meters
4 active elements on 10 meters
25 dB trent-to-beck ratio
SWR less than 1.5:1 on all bands at resonance
24 ' boom, 20 ' turning radius
6.1 sq . tt. surface area, net weight 61 .5 Ibs.
For best results, always use a BN-86 Balun

6-element Super Thunderbird
3-element Thunderbird
3-element Thunderbird Jr.
2·element Thunderbird

Order No. 389
Order No. 388
Order No. 221
Order No. 390

Hy-Gain Electronics Corporation 8601 Northeast Highway Six ;
Lincoln. NE 68505 ; 402 /464-9151; Telex 48-6424
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• Erie, PA - The Radio Assoc iation of
Erie Inc. is sponsering Radio Classes. In­
struction in Radio Code and theory for
the Novice and General Class Amateur
Radio Licenses. Starting April 5, Mon ­
day evening thru June 7. 7pm to 9 :30
pm. at the General Telephone Training
Center. 16th and Cranberry Streets. For
more in format ion call 866-3035 Frank
Grace .
• Lake Tahoe, NV - The Sierra Nevada
Amateur Rad io Society is planning a
Memorial Day Weekend excursion on
the M$ Dixie paddlewhee ler on Lake
Tahoe.• on Mav 29. The trip will consist
of a tour of the Lake Tahoe shoreline , a
steak dinner and music for dancing.
There will also be 9 hours of continuous
activity on 80 meters thruough 20 me­
ters (10 and 15 if conditions are goocH.
Cost is $25.00 per person. For more in­
formation write to the Sierra Nevada
Amateur Rad io Society . P.O. Box 7B08,
Reno . Nevada B9502.
• Trenton. NJ - The Delaware Valley
Rad io Associations annual flea market
and auction wiII be held on Sunday,
May 2. at the Pennington Road Fire Co .
1666 Pennington Road . Ewing Town­
ship, Trenton. NJ . Flea market at 9 am.
auction at 1:30 pm. Registration $1.50.
tailgating $2.00. Indoor flea market tao
bles available . Follow signs from Rt . 1
or 1·95. Talk-in W2Z012 on 146.07 ·67
and 146.52 MHz. Refreshments avail­
able . For informa tion write : DVRA.
P.O. Box 7024 . W. Trenton . N.J. 08628,
• Bellwood. IL - 160 Meter OPs and
SWLs: The Chiburban Rad io Mobileers
160 Meter Net operates 1833 and Of

·2 khz (ORM) every Wednesday night
0200 GMT. as well as 1700 GMT Sun­
days. All AM. SSB or CW operators. fix ­
ed or mobile , are welcome to check in.
• Morristown. NJ - A plaque and a S50
prize are being offered to the writer of
the best article about ham radio pub­
lished in an American non-ham radio
publ ication during 1976. Articles w ill be
judged on how well they attract non­
hams to ham radio. Photostats of art i­
cles with the name and date of the pub·
lication should be sent to Ray Coll ins.
WA2GBC, Harter ad ., Morristown. N.J .
07960. Enclose SASE . All entries must
be submitted by Jan . 31 .1977.
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• West liberty. OH - The Champaign
Logan Amateur Radio Club is holding
their 6th annual flea market and auction
on May 16. at the West Liberty Lions
Park . For more information contact:
John l. Wentz. Box 102. West liberty .
Oh .43357.
• Duluth, MN - The TWIN-PORTS FM
CLUB sweetest is May 8th from 113m
to 3pm at the First methodist Church .
6th Ave. East and Mesaba Ave. A 34/94
talkin will be available. Advance regis­
tration $1 .00 at the door $1.25. booth
space $.75. Several restaurants nearby.
Write WAeBJY for more information.
• Evansville, IN - The Annual Evans­
ville Hamfest is Sunday May 16th at the
Vanderburgh Co. 4H Center (8 mi.
North of Evansville on Hiway 41) . Large
indoor flea market area. grand prize.
displays. door prizes and auction span­
sered by the Tri-State Amateur Radio
Society . Lunch will be available . Adrnis­
sion is free . Talk in on 147 .75/15 and
146.52/52. For more information con­
tact Tom Dick WA90DZ, 2851 Wayside
Dr. Evansville. IN 47711 (812) 476·
2188.
• Lake Delton. WI - The Yellow Thun­
der Amateur Radio Club will sponsor
their 6th annual Hamfest on Saturday.
May 22, at the Dell View Hotel at 10
am. Swap Shop. OX. VHF. RTTY.
MARS. ARPSC. hidden transmitter
hunt, ladies activ ities. liars contest and
an evening banquet with entertainment.
Grand Prize : A Regency HR2·B. Admis·
sion $7 .00 in advance or $7 .50 at the
door. ($1.50 or $2.00 without the ban­
quet.) For further informat ion contact
Kenneth A. Ebneter. K9GSC. 822
Wauona Trail . Portage, Wi . 53901.
• Easton. MD - The second annual
Eastern Shore of Md. Hamfest sponser­
ed by the Easton Amateur Radio Socie­
tv on May 23, 10 am to 4 pm. Located
5 miles north of Easton. Md . on Rt.50
at the Talbot County Agriculture Cent­
er. Talk in on 52 and 94 simplex and on
146.445 . 147 .045 reot. Reasonably
priced food and drinks. AdmISSion
$2 .. additional $2. ta ilgaters. For info
contact: Tim Meekins. P.O. Box 805
Cambr idge. Md. 21613.
• Wabash. IN - The Wabash County
Amateur Rad io Clubs 8th Annual Ham-

fest will be held on May 23. at the 4·H
Fairgrounds. Major Drawings. Free
Camping, Flea Market. For more infer­
mation contact : Bob Mitting, 663 N.
Spring St., Wabash, In. 46992 .
• Sandusky, OH - The Erie Amateur
Radio Society is sponserinq its Vaca­
tionland Hamfest on May 23. at the Erie
County Fair Grounds . Free camping,
flea market. amusement park . ht Grand
Prize 1200 watt A.C. gasol ine generator.
Tickets $1.50 in advance $2 .00 at gate.
For more information contact : EARS
P.O. Box 2037. Sandusky . Oh. 44870.
• Trenton, TN -The Annual Humboldt
ARC Hamfest will be Sunday, May 30.
at Shady Acres CitY Park in Trenton,
Tn . Flea Market, Ladies Activities. Play­
ground. Contact Ed Holmes, 501 N.
18th Ave., Humboldt. Tn . 38343.
• Vinton. VA - The Roanoke Valley
Amateur Radio Club is sponsor ing their
Annual Hamfest to be held at the Vin ­
ton War Memorial, May 30. Registration
will be from 7 :00 to 9 :00 am.. and the
Hamfest and Flea Market will be from
9 :00 am until 3:00 pm. Tickets $1.50
each 4 for S5.00. Talk in 34/94 28/88.
38/98. and 94 direct. For more infor­
mation contact W. Dave Peterson. Jr.
4924 Rowe Ridge Rd., NW. Roanoke
Va. 24017.
• Burlington, KY - Kentucky Hem-O.
Rama will be held on May 30 at the
Boone County Fairgrounds. Burl ington .
KY . 10 m inutes south of Cincinnati .
Oh. near 1-75. Prizes. forums , XYL
program. exh ibits. flea market. Tickets
$1.50 advance . Info : NKARC. P.O. Box
31. Fort Mitchel l, Ky. 41017 .
• Lake Tahoe. NV - The Sierra Nevad a
Amateur Rad io Society is planning a
Memorial Day Weekend excursion on
the MS Dixie paddlewheeler on Lake
Tahoe .. on May 29. The trip will consist
of a tour of the Lake Tahoe sharline, a
steak dinner and music for dancing.
There will also be 9 hours of continous
activity on 80 meters through 20 meters
(10 and 15 if conditions are good), Cost
is $10.00 for daytime activ it iesl :oo to
5:00 pm. $16.00 for evening activities
6:00 to 10 :00 pm. includ ing dinner. For
more info rmation wr ite to the Sierra
Nevada Amateur Radio Society, P.O.
Box 7808. Reno. Nevada 89502.



KENWOOD'S TS-700A finally fulfills the
promise of 2-meters ...more channels, more
versatility, tunable VFO, SSB-CW and, best of
all, the type of quality that has placed the
Kenwood name out front.

CJI TS-700A
(gJpecifications

MAX FREQUENC ~ DE VIATION (FM) :!:5 kH,
REPEATER FREQUENCY SH IfT WIDTH

600 kHI
TONE BURS T TIME 0 .5 10,..,
MODULATION Balanced modu laho n 1<>1 sse

V."ab le ,e;>clance Ir e<lu~ncy , ,"" 10 ' FM
Low POW"f modulal,Of1 10< ....M

MICROPHONE: Oy""mlC mlC'Op~. 50011
AUDIO FREQUENCY RESPONSE 400 2600 HI.

•,""n- 9 db
RECEIV ING SYSTEM: SSB , CW, AM: S,nllle

,upe'hel~'od~ne FM Doub~
supe,helemdyne

INTERMEDIATE FREQUEN CY SS B CW AM
10.7 MHL. FM. h 'IF 10.7 MHL 2nd IF

4 S51o.H,
RECEIVING S£ NSITIVITV SSB CW SIN .. 10

cB 0' ben... at 0,25~V 20 cB "",s.e
Quo,""", = le» ,han 0 4 .'0' AM SIN "
10 cB 0< ben... a l 1.'0'

IMAGE RATIO Belter 'han 60 ea
IF REJECTION Belter lhar> 60d B
P....SS BANDWIDTH sse CW AM Mooe tl'lan
2 4 kHI al -6 d B Fill l,Ioo-. "'an 12 kHI a l

-6 d8
RECEIVER SELECTIVITY SSB. CWoAM leu

'tt.on 4 8 k>" al -60 d8 FM Less ,nan
24 . H, a ' -6Od8

SQUELCH SENSI TIVI TY 025....
AUDIO OUTPUT Moo~ than 2W a' 8U_

(l0"ll0 "",ort""')
RECEIVER LOAD IMPEOANCE 8U
fREQUENCY ST....BllITY 1'0 ,""" - 2 .H, du'.....

....... hour all ,. cl .pm I,op

and . ''''on 150 HL du' a<>y lO ""nule
peo-ood l~~

POWER CONSI.!&oIPTION T,an, ,,,'" _ 95'11'
(AC 12'OI22OV). all CDC 13 8Vl "", .
RKe_ mode (no ~naIt 4 5W (AC 1201
22OV1 0 SA (DC 13 8'0')

POWER ~QU.RE "'ENTS AC 1201220Y
50/60 Hz DC 12 16'0' (13 8V a, ,eI........)

OII11£NSlONS 218/Wl . 124 CHl • 32'0 (D) "...
WEIGHT II loll
SUGGESTED PRlC[ 1100 00

TRANSMiT/RECEIVE ~REQUENC~ RANGE
144 148 MHL

MOO[ SS8. FM. CW AM
RF OUTPUT CVo. FM ....,.~ than lOW ""'pul

Alol """"' lh;tn 3Yf ""'PUl SSB ..-e
than 2(No DC "'P<J1

ANlE NN.A IIolPEOANCE 50lI (u"balanced)
CARRI ER SUPPRESSOo ae.r.< than 40 dB
SlOE BAND SUPPRESSION ~r.< "'-' 40 ee
SPURIOUS RAOI ATOo L..s ""'" -60 db

•••

The TS-700A IS available at select Ken.....ood
dea lers th roughout the U S For the name o f
your nearest dealer , p lease write

your favorite ch anne l

• Outstanding frequency siabillly provided
through the use 0 1 FET·VFQ

• Zero center o.scnmmator meTer

• Transrnu I Receive cabebihtv on 44 channels
witb 11 crvstats
• Complete With m icrophone and burtt-in
speake r

• The TS- 70 0 A has been Thoroughly f ield ­
tested Thousands of umts are In operatio n
throughout Japan and Europe

When you
get tired
of compromises

• Operates all modes SSB (upper & lowe r),
FM. AM. and CW
• Completely so li d state ClfC U, lry c rcv.ces
stable. long las tin g. t rouble-free o peranon

• AC and DC ca pa bdrtv Can oper ate from
you r car, boac or as a base sta tio n through
its built-in power supp ly

• 4 MHz band co verage (144 to 148 MHz)
Instead o f the u sual 2

• Automat ica lly SWItc hes tra nsml' frequency
600 KHz for repeater opera tion JUSI dIal In

vour receive freq uency and the ead.c does
the fest S implex repeater reverse

• Or do the same thing by p lugg ing a Sing le
crystal In to one of the 11 crysta l pos.nons fo r

116 EAST ALONORAIGARDENA. CA 90248
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BAX·1
BROADBAND AMP
General p u r pose amplifier
which may be used as a tuned
or untu ned unit in RF and
audio applications. 20 Hz to
150 MHz with 6 to 30 db gain.
Cat. No. 035107
Specify when ordering

Price $4.75 ea.

PAX·1
TRANSISTOR
RF POWER AMP
A single tuned output amplifier
designed to fo llow the OX or
OF·, oscillato r. Outputs up to
200 mw • depending on
frequency and voltaqe. Ampli­
fier can be amplitude modulated .
3 to 30 MHz, Cat. No. 035104
Specify when ordering .

Price $4.75 ea.

Shipping and postage (inside U.S.. Canada and Mexico only) wIll be prepaid by
International . Prices Quoted for U.S.• Canada and Mexico orders only. Orders
for shipment to other countries will be quoted on request. Address orders to :

MIS Dept.. P.O. Box 32497, Oklahoma City, Oklahoma 73132.

SAX·1
TRANSISTOR
RFAMP
A small signal amplifier to
drive the MXX-t Mixer. Single
tuned input and link output.
3 to 20 MHz, t.o Kit , Cat. No.
035102 . 20 to 170 MHz, Hi Kit,
Cat. No. 035103
Specify when ordering .

Price $4.50 ea.

MXX·1
TRANSISTOR
RF MIXER
A single tuned circuit intended
for sIgnal conversion in the
30 to t 70 MHz range . Har­
monics of the OX or OF-1
oscillator are used for injection
in the 60 to 179 MHz range.
3 to 20 MHz, Lo Kit. Cat. No.
035105. 20 to 170 MHz, Hi Kit,
Cat. No. 035106
Specify when ordering .

Price. $4.50 ea.

Inte rnat io nal Crystal MIg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102

fI
<'Of, r ,. ~ .

• . '. -. -, •, • • )• • -
,.' ,.

•

EX CRYSTALS

gHC 6tU HOLDER)
at . No. Specifications

0310BO 3 to 20 MHz - For
use in OX ase La
Spec ify when ordering

$4.95 ea.
0310S1 20 to 60 MHz - For

use in OX ase Hi
Spec ify when ordering

$4.95 ea.
031300 3 to 20 MHz - For

use in OF-l L OSC
Specify when ordering

$4.25 ea.
031310 20 to 60 MHz - For

use in OF-t H ase
Specify when ordering.

$4.25 ea.

OF·1 OSCILLATOR
Crystal controlled trans­
istor type. 3 to 20 MHz, OF·l,
Lo, Cat. No. 0351 OS. 20 to 60
MHz, OF-1, Hi, Cat. No. 035109
Specify when ordering .

Price $3 .25 ea.

OX OSCILLATOR
Crystal c o nt r ctteo trans­
istor type. 3 to 20 MHz, OX-Lo,
Cat. No. 035100. 20 to 60 MHz,
OX-Hi, Cat. No. 035101
Specify when ordering.

Price $3.95 ea.
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Now..

•

Add the amateur radio mobile antenna to the list of things successfully
automated for our increasing comfort.

The Swan Model 742 Triband Mobile . the onl y automatic amateur ra dio
antenna. eliminates coil changing. tap ad justing. switch fli cking and all
the rest of mobile antenna inconvenience.

Now for the first lime ever you just sit behind the wheel and change
from 20 to 40 to 75 meters while your 742 automatically loads itself for
each band - perfectly.

Rated at 500 walts P.E.P.. the new antenna is one of a complete line of
advanced amateur radio antennas and antenna accessories by Swan. All
designed to help you put maximum power where you want it.

Model 742 automatic triband mobile antenna. 579.95.
Only fro m Swan. Where else?

Dealers throughout the world
or order direct from

S"'.AIV~
E L E C T R O N I C S

... ouhoidio'y of Cubic Corpora I,,,n

Home Office:
305 Airport Road · Oceanside, CA 92054
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The recent volcanic eruptions and subsequent tremors had destroyed
two out of the three scientific stations in the island. The third station,
operated by the Argentine Navy, remained damaged and unsafe with its
radio amateur station silent since 1967. But like the volcano itself,
LU IIe was to become active once more ••• this is my story.

BY ALBERTO HERNANDEZ, WA3YVN

D ecember 28, 1970, it seems to me tha t it was
only yesterday when I was sitting home waiting for
that very specia l phone ca ll. When the call finally
came through, the voice at the other end of the
telephone sounded as if it wa s coming from the
bot tom of the world . " You have been selected
among many applicants. Your job. should you de­
cide to accept it, will be to provide communicat ion/
elec tron ic support to scientific expeditions operat-

;00,

unzc

DECEPTI ON ISLAND

SOUTH POLE

",,,,

PAC F C
OCEAN

SOUT H
AMER ICA

ATLANTIC
OCEAN

DRAKE PASSAGE

SOUTH SHETLAND
ISLANOS

o

A TARCTIC PAN NSULA

ing in the antarctic peninsula area ... three weeks
later I was south-bound to join the United States
Antarctic Research Vessel Hero. My new job was
taking me to Antarctica, the wo rld's last frontier.

During the three yea rs that I participated in the
U.S. Antarctic Research Program, I had the rare
opportunity to explore many places in the antarctic
peninsula region , the South Shetland Islands and
the South Orkeney Islands. During those years
(1971-1973) I actively operated the radio amateur
station aboard the R/V Hero . . . KC4AAB/MM. It is
difficult for me to single out anyone of those remote
places as the most beautiful or exciting since they
all fit under these categories. However, from a
radio amateur's point of view one place stands out
all by itself.... Deception Island, the home OTH of
LU1ZC.

Deception Island has a vivid and exciti ng history
worthy of a special mention. The island was fo rmed
from an ancient volcano whose crater is now inun­
dated by the cold waters of the Antarctic Ocean
which penetrated through a narrow entrance. De-

Deception Island a very " ac ti ve" dot on the map between
South America and the South Pole.
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Vie w of the Argentme research station at Deception
fS/and, QTH of LU1ZC.



The author operating the radio amateur station (KC4­
AABIMM) aboard the RIV Hero.

ception is located 60 miles north of the antarctic
peninsula at 62- 59' latitude South and 60- 43' longi­
tude West. It is part of a group of islands that run
parallel to the antarctic peninsula and known col­
lectively as the South Shetland Islands.

The island resembles a jagged, ice-covered
mountainous belt surrounding an internal harbour
which is accessible 'rom the sea through a narrow
aperture at the southern side of the island. This
aperture was carved there a long time ago by the
cold waters of the Antarctic Ocean. The aperture
measures only half a mile across and is framed by
sheer cliffs of red and black rocks rising several
hundred feet into the air. It is this physical shape
that causes both strong currents at the mouth of
the entrance and heavy winds to funnel outward
through the aperture. Frequently we encountered
very strong winds while passing through the narrow
aperture. However, once inside Foster Harbour, the
winds diminished considerably just as if we had
entered the calm eye 0' a hurricane. It is this wind
phenomenon that gained this entrance the name of
Neptunes Bellows, as it is commonly referred to in
modern sailing directions.

Author, erecting the 20 meter wire d ipole antenna used
in the LU1ZC DXpedition.

Closeup view 01 the Argentine research station at
Deception Island.

The captain of the R/V Hero once told me that
this aperture was also known by other names, spe­
cially to those mariners whose ships ran aground
while trying to gain access to the internal harbour.
" Hell s Gates or Dragons Mouth" ... you can find it
listed both ways in old sailing directions dating
back to the shore-whaling days of the early 1900's
when Norwegian sailors used Deception as the
base of operations for their whaling factories .

Modern day ships equipped with radar, sonar and
depth finding equipment are capable of pinpointing
their track accurately through the narrow entrance
channel reducing somewhat the risk of running
aground. Once inside however, the feeling of in­
security always prevailed knowing that we were
navigating inside the crater of an active volcano.
So active in fact that it has erupted four times in
the last ten years.

As we looked inside, the violence of the past
eruptions became visible everywhere. At Whalers
Bay for instance, only the twisted framework of an
old whaling factory remains and next to it the badly
damaged buildings of a modern British scientific
station. Further to the north and around the inside

Scientists and crew of the RIV Hero landing at Pen­
dulum Cove.
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Deception Island showing meior site locations.

--...
NllI)tul'lft
Bellows

1910 crill••
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8 ITISH STATI ON

Ptndulum Cove

•ARGENT
STATION

LUIZC)

the island are the buildings of the Argentine re­
search stat ion. This station was only slightly darn­
aged during the 1967, 1969 and 1970 eruptions. It
was from here that LU1ZC was frequently active.
However, this station was also silenced in 1967
after it was determined that the entire island was
unsafe for year-round scientific operations. Every
austral summer the Argentine research station is
reopened by a group of geologists and volccnolo­
gists who travel to Deception from di fferent co un­
tries to study the development and volcanic activity
of the island.

It was during two of those austrial summer sci­
entific programs that I was authorized to activate
LU1ZC, twice in 1972 and then again twice in 1973.

Eltped lfion to inspect some 01 the new craters forming
in the vicin ity 01 the destroyed Chilean research station .

perimeter of the island are the ruins of a Chilean
research station, totally destroyed by a volcanic
eruption. It was from here that CE9AN was often
active until silenced in 1967 by a violent volcanic
eruption. In 1969 another eruption totally destroyed
the then abandoned Chilean station and a year
later. in early 1970, another eruption blew a large
crater on top of a hill located directly behind the
ruin s of the Chilean station. Th is c rater measures
several hundred feet across and is filled with algae
covered water approximately 300 feet below the
rim of the crater.

As we looked around we could see signs of vol­
canic activity everywhere. New young craters were
form ing a few hundred feet away from the 1970
crater and the steam escaping from the ground not
only kept the water in the harbour warm, but also
appeared to be a sign warning us of the eminent
danger of another eruption. This however, was not
enough to disturb a group of scientists and crew
members who did not surrender to the volcano the
thril l of swimming in the hot thermal waters of
Pendulum Cove.

Across Foster Harbour. on the western side of

OSL card prepared lor the LUUC DXpedition. Crater left by the 1970 volcanic eruption .
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RIV Hero navigating in the Antarctic Peninsula region. Expedition to inspect the 1970 crater.

50 what••• it's a
BARGAIN SALE

c/o Cow"n PUb l ish i n~

14 veneerveoter Avenue
Po rt Washington, NY 1IO~O

WOR LD ATLAS

It ' . sort of lib buyine • gr." jeek.t rully ctw.p, but it '.
slightly irregul.r.•.you just adjust your body to fit...it '••
bMpin.

Return wit h In now to rhoM d. y. of ynt~..r, to soma of
IhoM countries w hich no longer '}lin . nd happier t i"," by
q uickly 18Ik ine ad".nl. of o ut H.m mond Work! All.. Sale .
W. h ..... . d irect to you. bol h the H.mmond Med. llion . nd
H.mmond Ambasudor Edition. for the ridiculously low priet
of $6.00 .ech ponp,eid. T.... fi ne " inteve "olumes lc iree
••rly 6Os'l so ld for much much more . nd will .nh.net . ny
coff.. tabl•. They' r. br. nd n_ •••led in ea rtens. You ee n . 1.
w.y. lColeh·tepe soma of the n_ n.ma. ont o the m.ps.
R••t Allured though, mo.t of the world in cluding the U. S.
h.1 re mained intact through th•• t ima•.
Send to

All four ti mes landing wi th a KWM-2A transceiver,
gasoline driven generators and other equ ipment
necessary to activate the radio amateur station. My
OSL manager for the Deception Island OX opera­
tions was K4MZU, a job which Bob handled very
efficiently.

The radio amateur station setup at Deception was
simple. Each time I used a Collins 3128-5 v.f.o. in
con junction with the KWM-2A transceiver to work
split frequency, transmitting on approximately
14.195 MHz and receiving between 14.200 MHz and
14.210 MHz. The antenna was a wire dipole tuned
for those frequencies. In 1972 I first activated
LU1ZC on January 9, at approximately 0211Z, and
then again on December 29, at approximately
0530Z. In 1973 I activated LU1ZC on January 10,
at approximately 0428Z, and finally on January 28,
at approximately 0400Z.

The 1972 and 1973 OX activities from Decepti on
were limited to just a few hours of operation each
time due to bo th the tight schedule of the A/ V Hero
and the inclement weather conditions that we en-

(continued on page 73)

Ruins of the Chilean resea rch station, totally destroyed
by the 1967, 1969 and 1970 volcanic eruptions .

Scientists and crew 01 the RIV Hero swimming in the
hot thermal waters of Pendulum Cove.
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A New Look At

Helically Loaded Antennas
BY JOHN SCHULTZ, K3EZ

T he advent of PVC (and similar plastic materials)
tor piping has certainly made simple plumbing
jobs easy for the handyman. It has also lead to the
birth of a few new ideas tor antennas for radio
amateurs since the plastic tubing is available in
lengths up to 20 feet, in diameters up to several
inches and with a variety of accessory T-joints,
bends and angles such that almost any antenna
form can be constructed. No threading is involved;
the parts are bonded together with a special
cement. Adapters with threading are available.
however, if one wanted to go, for instance, from a
PVC boom on a beam to a steel pipe as a mast. The
PVC tubing is tough and can be used outdoors
under almost any condition.

The PVC tub ing can only serve as a form for an
antenna, however. One would not want to build a
full-size antenna out of PVC since aluminum could
then be used as well. So, the PVC material is ideal
if one wants to build some form of shortened an­
tenna-be it a dipole (one-element beam), a multi­
element beam or a vertical. Articles have appeared
before using this idea but the shortened antenna
form was achieved either by lumped constant load­
ing (a big inductor) with its consequent losses or
by more efficient helical loading . But, the latter re­
quired the tedious winding and glueing of wire
around the PVC tubing. Fortunately, the advent of
stainless steel tape has changed this. This tape can
be wound easi ly around the PVC tubing to form
a constant helical loading of an element. Further­
more, it is weatherproof , can be soldered to attach
transmission lines and has low loss at h.f. because
of its large surface area.

The marriage of PVC tubing and stainless steel
tape can produce a variety of efficient, low-cost

r Y.t), ( Nctr~1} - i
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Fig. 1-A helIcally wound half-wave dipole with a con­
stant diameter and pitch 01 the windings .
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shortened antenna forms ranging from helical load­
ed mobile antennas which are more efficient and
have greater bandwidth than the usual base or
center loaded type; to disguise balcony antennas,
to portable antennas, to shortened multi-element
beams, etc. The purpose of this article is not to
present any specific antenna type, however, but to
give the amateur a design guide and method for
approaching the construction of such an antenna.
One could, of course, rush out to buy PVC tubing,
stainless steel tape and start winding the tape
around the tubing. Eventually with the use of a
grid-dip meter and s.w.r. meter a workable antenna
will be developed. But, it would be easier to do a
few simple calculations first and consult the graph
presented in this article to get the antenna dimen­
sions in the right ballpark at least.

The helical form of loading is simply constant
inductive loading along the length of the anten na
as shown in fig. 1 for a simple half-wave dipole.
The essential characteristics of the dipole are main­
tained (that is, maximum radiation broadside to the
axis of the antenna) as long as the diameter of the
loaded element is small as compared to the oper­
ating wavelength. This will certainly always be the
case on the h.1. bands using PVC tubing. If the
diameter starts to become significant in terms of
wavelength (perhaps 10% or more) then the basic
dipole characteristic will change as significant
radiation starts to take place from the ends of the
antenna.

Unfortunately, one cannot measure out a half­
wave-length of tape for a given band as based on
the usual half wave-length formu las, wrap it arou nd
the tubing and have an anten na that resonates
properly. The spacing (pitch) of the windings, size
of the tape width and diameter ratio of the tubing
with regards to wave-length all playa role in mak­
ing the antenna resonate properly. These terms
are illustrated in fig. 2. The only exception to this
might be if one simply wanted to construct a heli­
cally loaded vertical in a space-available situation
and then use it with a transmatch at its base to get
power into it on any given band. Especially on the
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Fig . 2-Stainless-steel tape used over plastic PVC tubing
to provide helical loading.

cals can all be produced with the helically wound
tape method white preserving better efficiency and
bandwidth than with lumped co nstant load ing. One
can go back and forth with th e graph. That is, start
with a desired reduction for an antenna, sta rt wi th
a length of space available fo r tubing, sta rt with
a tubing size or even start with a given pitch and
then determine how the other factors co me out.
Don' t forget also that various sizes of PVC tubing
can be nested together. So, one can produce a
tapered helically loaded element by calculating the
pitch, etc. fo r each length of different diameter
tubing. This has the nice advantage that the pitch
of the larger size tubing can be made so wider tape
can be used at the center of a dipole or base of a
Y4 vertical, where the current is hig hest, to reduce
ohmic power loss. The graph was based on test
results using a constant diameter but there is no
reason to believe that it wou ld not be reasonably
accurate fo r the tapered diameter situation also.

The length of tape needed can be calculated
L

from the fo rmula p X V pi -t- (.. 0)2. This is the

number of turns ( ~) times the stretched out length
of one turn. Steel tape isn 't as cheap as Scotch

(c ontinued on page 73)

Fig. 3-A graph to determine helically loaded an tenna
dimensions. Refer to the text for examples of usage.

lower frequency bands where the loaded antenna
does not exceed a V4 , this wi ll still get more
power radiated than loading into a metal rod of the
same length as the tubing.

Fig. 3 presents an emperical graph which can be
used to determine the spacing of the wi ndings
needed on tubi ng and possible tubing diameters
to use. By another simple formula (given later) one
can determi ne the total length of stainless steel
tape needed to be wound on the tubi ng. The graph
does not yield exact, unique solutions for any an­
tenna but rather indicates possible combinations
of wind ing pitches and tube diameters that wi ll
wo rk . The graph is good fo r the cases where one
might employ 1N wide steel tape wound on a 4"
diameter PVC tube to V2" wide tape on a 1" diam­
eter PVC tube. Naturally, to reduce ohmic losses
it is desirable to use a large width tape but the
tape width has to be governed by the pitch and
this in turn is governed by how much one wants to
reduce an antenna in size from its full length.

Some examples wi ll make thi s c learer. The graph
is based on the size reduction desired for an an­
lenna. A V4 whip for 20 meters in full size would
be about 16V2 feet long. Say we wanI to reduce
this to about 8 feet or about 50% of its full size by
hel ically loading an 8 foot length of PVC tublnq.
Entering the graph at 50% we encounter three pos­
sible OIL rat ios (diameter of tubing to length of
tubing) of .01, .02 and .04. Since we know L (8 feet
or 96"), the co rrespond ing diameters would be .96",
1.92N and 3.84". For a mobi le application , the .96"
diameter possibilily using 1N diameter PVC looks
interesting. The .01 OI L l ine at 50% produces a
PIO ratio (pitch to diameter ratio) of about .75".
So, the taped turns have to have a center-to-cente r
spacing of .75" wh ich means the tape can only be
about V2 " wide to provide a V4" gap between
windings.

For a fixed station installation one might go all
the way up to the avai lable 4" plastic tubing for the
3.84 N result on the OIL ratio of .04. From the graph
again, at 50% size reduction and for a OIL ratio
of .04, the PIO result is about 1.5. For a diameter
(0) of 4", the pitch is 6 inches. This is long enough
to easily use 1" wide tape and to have the spacing
great enough so the turns are sufficiently separated
even at voltage maximum points on the antenna
with high power.

Obviously, all sorts of combinations are possible
but size reductions greater than 30-40% usually
yield unrealistic results . One could build a 40 meter
rotatable dipole only 20 foot long but the tape width
would have to be reduced to the point where losses
increase significantly , bandwidth would be restrict­
ed 10 a small portion (perhaps 50 kHz) of the band,
and the antenna wou ld only be good fo r low power
because of the very close spacing of the turns. But,
reasonably size- reduced beams, quads and verti-
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1975 CQ World Wide OX Contest
High Claimed Scores

The following are high claimed scores received 8nd processed by February 1, 1976, so don't be
alarmed if you don 't see your score listed

Phone

2.171
2 .1128
1,"25,..

see

7 MHI
W3PHl 111 .7.8
K&OW 108,6&4
WA8EPO 93.• 38
K8lUU ••,5"11
WIFXO ,. 3.296
WB.OKE , 3<1 ,. 70
W9NZM .32.•85
W1YN . 27.0<18
W9CH . , ,26.36<1
WB4KSE . 20,935
WB9 MOG .18,720
W.OJD , ... 17,2111

,.MHI
K9PPY . , 31. ,« 0
WA7UWE 2.2,792
WIIZ AX ,230.298
WA1NKK ,221.551
WA7...BI< 208.280
W91RH17 203.320
WIIVRA 200.202
WIIPCO 1118.152
WA3Of>X 1110653
WB9LHI 1110 208
K8lIF , 11111 428
W...,VQP . lea.56
WAIlJOT '.6,<189
WAIYFIJ . 130,_
W...n;:OL . 119 \144
W308T 1111.335
W5TWI 112.125
W8<lSIJ 105 "Oll

21 MHI
K1JHX , 35<I ,7lNI
WA8EKl ,293440
K.PHV 262035
W.FOA 2,.,eoa
WB9HAO . 181.&25
W....OSM 1&2.7711
W2NlN 180 ,880
W.W$F 15".759
K41SV 151 .927

. 1.215.85"
,1 .136.850

Multi-Opflralor
Mulli.Sinll_

VP2M 5.801 .131
EA8CR 4.707.092
Ol~WU •.221115.
UK6AP'" 4.210.0ll8
VP5WW 3555.774
FGeMM 3 033.600
PY'EMM 2875.072
G.O....... . 2 743,5"8
OM20l1 K 2666,988
SL2A 2,.07.5"6
OH2BM 1,875.77
O H60 X 1 735,SJO
VP2A I m 048
G3 ACV 1 eoe 8M
J A2VAB 1 2211 525
G3 RAC 1,108 117'

176.6olO
175,780

. 186.171
21 MHI

CV4CA 1.... .801
CX8BE 271,353
LUBFEU , l ea.• S2
PV3BXW . 125.62.
PY3CFP . 38.280
OH3XZ .211 ....
9V1SH 23.958
IT9WGl 22.6<17
9H1CH . . , • . 22.050
KH6AHZ .. •. .. 111 .336
G280Z " .. U.6"
GW.CVO U.2.0
SP3001 . ., 11.9ll8

Multl- ....1Il
OlOPG 7.930.111'
PJ1M 6 ,1lllII .316
oK2BI .6 0lW.!5llll
OI(JKX 4471,037
OH1M .e.378.162
DllWW • .204.565
OH2"'W 3,8-31 .1'5
VXIIA .3.322.6 n
GB3t.lCG 3 ,123 .12.

7 MHI
O HSNW 189,620
15FC K 112.llO<I
J A2 BET .83.18 7
.M.GO 5570<1
St.l.CAN ,50.7<13
OA.VR .27. &6<1
JA1M CU .21,6<15
PY2ELZ 20,592

U MHI
CW3BR . 1.10<1.072
OH2BH . 9111.8 15
G3XVP 810.• 3.
I1GPK . 710 .6<16
G3HCT .. 70<1 .•59
VZ2RNE . &M.fla8
C9MJO ,665.877
VE7BC ,ll32.ca2
YV2AM M ,608,069
OK400 . 523.050
J H1ECG 422,875
XJ3WT . 390,630
SMSBNZ ,390.128
3A2GX . 379 .566
KH&IAC . 328 .176
WAllLRG I

KB8 302.382
LU20CI

KV. , 2119.892
JAIlAG ,288.099
XJ8MP 2llO•• 76

21 MHI
G3WJN . 534, 681
C X3 BH 501 .• 2.
VK8CT 468.309
EA8JJ .55.1175
YV<lYC "36.008
YZ~RJ ,.22.818
KZ5Jt.l .'6.500
VE3KZ 390,775
OH282 ,332.920
OK3£A, 257.Q.40
12TTL 239.682
II0U 232.500
OJ'XT . 208.78 1
ZSllYK 199.200
XJ3GCO . 1113.980

.2.813.132

.2.582.838
2.021 .592

.1 .78&.93<1

. 1.591,779

. 1.53<1.00<1

. 1. 508.2. 0

. 1. 399.9....
,1. 35-8.093
. 1. 33<1 .236
1,260.3<15

G3LNS
OW","
UB5WE
PJ8VFO
I. B NR
OK2RZ

'DO"".....,
VU20K
KH81J
IV3VLS
WBIlAJf l

eve
I.ZSO
VE2AOSI

TG9 .1.0"3.739
1100Z .1.031,.""
9V.NP . ..1.000,692
XJ3HUM ,922,176
EP2SN ,881,600
lU2AfH .771,39'0
Ol8PC .7.3.015
XJ7WJ .. . 73. ,3113
lU7MAV .727.712

$Inille Ope.alo.
Sing '" Band

1.' MHI
XJ3BMV .8.6olO
PAl!H IP . 3.02.
VE3ECP . 2.7$4
GM3VQA . 1.35<8
OH280 1.1 ....
sreee <160

3.' MHI
XJ3EOC 1.' .728
C NllHO '.' .077
13MAU 113.535
CHlX X 71 .640
VE7BWK/3 6<1.021
VE3BBN 57 .• 58
ZUAMO 50 .6J.4
OK3SN .2.iOO
VE1AlH .' .872
KH6GOW 36.050
V£8WX 29 .• 50
HI8lC ,19.935
SP2BBO ... 11.395

WBOLLR 151 018
WA8KCX 1«.".
WA5S0T 1"3.837
K.OJC ,U l.771
WA80XG . 135. 135
W9IY 125.073
W'MDO , 120.538
WEWIUX 1"1.57.
WB6PNa , 102.600
Wa8GKG 100 ,838

n MHI
WA1HFN U .1M
WaSHIH . 13.« 0
K.HWW .11.515
W81 MZ . 11.•50
W8HX , 11.312
W.OZf . . '0.85.
W8PXG . . , 10.U5
K3lG Al 4 ... . 10 ,818
WA1UAO 10,3311

U••
Multi-Ope.aIO,

M"m.Slnlll.
W60NV 1.660,3115
W2HPF 1.3ge.7.1
K3M"lT17 1.300.33<1
W6PM 1,0ll8.332
WA1NZT 1.0$2.000
WA1STN 1.020 ,&21
WA.LZR 1,00<1350

Mu lti-Mu lti
W2PV 8.052887
W3AU 5.Il<I\144
WA2ZAA 52835<10
K6SEN .'70 0lW
W3WJO . ,011278<1
W3QPE 3 .1ilM.131
w.avv 37111.• 30
Wa5QOE 3.387.500
wascrx 3293.• 72
W7SFA 28811,70<1.,

$Ingle e>p.,ralo<
All Band

FY7AK 8 .813.500
VP2G .e.33<1,888
KV.IJ .3,250. S<l2

27.'lI 72
21 .571".,.
17221
17 010
15 .'lI39

WB<tONP
W3Kt.lV
we""
WAlJt.lP
W....,,"'.

U"Si"9I" Operalor
SOng le Band

, .. MHz
WllRL
K,PBW
we..czr
W2BP
W,BB

USA
Single Qperator

All a.nd
W7RIol .... .2220.120
W1ZM .. 1.685.125
W3LPL .. 1.527.750
weRR .1 ,455,172
W7JST .. 1.«7,0111
W3CRE , 1,440.373
K4VX ,1 ,1118.039
W2HJ.lH .... 1,'71 .4211
W2QXQ . .• 1.111,725
W4acw 1180,590
WBllBPG 838.272
K1Rse 831,111
WSNOf'/5 746,171
VE30X¥/W6 .703.750
W"'2WMT/B .680.208
W2 RHE ,660,536
W3VT ,.6046,170
W5UOK/l .624,102
WSPFL .618.400
W8PLH __ .607.3511
K4POL ".600.351
WA5RTJ .581,828
WAllBWY ,514.922
w4UGE .5&0.320
W3GRF . 555.788
W"~YA .555,772
KSfVA . 550 .500
WAIONl _514l ,780
Wnl,lL . 516.224

3.' 11Hz
WIEBe 79.000
K81NX 65.065
WA2LTO .6 2.50.
W7KW 58,052
WA2EKH 39.853

c.w.
JH1JQX . 113.6 53
OK9FV •. , ., 108 .116•
G3GR l ,107,930
G3S XW 10<1,312
S M5EXE 104.0&2

21 MHI
<lX4RO . .294.768
lU30S1 .126.768
VPSAH ,1l9.360
YVSA MG . '2.750
G3AZI fA . 8 7.340
OK3oo .88,262
TI2WX ,60.8llI
OE1ZG... . 511.2711
JR6RRO .58.53<1
01160 . 55.381
G4CNY 52.380
St.l2CQA . • 7.1102
SMOKV/e 3lil•• 7
VSBBl .3 7.504
JE1JKl 28 .1lllO

n MHI
lU6EF . 23. 5"7
VK.X'" 2 .
G2BOZ 2 2
JAlXVF 1.13<1
JA11NZlJOl ,336

MuIli..()pera lo<
Multl ·S!rlg1e

FY7AK .,197.384
CT3/0ZS0X 3 .<175 .1130
.MSA"lT .2.853.<150
OC.A . ,2.387,915
VP20X .2.122.200
ZF1AL .1 .187.87.
VK80S . . 566,010
SK7CE . ,382.850
SMlIPX . . , .. 254, 130

Mulll,Mulll
Ol0PG. .2.033,108
OH2"'W .1.812.032
OLlIKF . .1 .371.216
JA3YKC ,1 .139211

,.2,688
.•',464
.36,890
.3•.510
,30 .120
. 28.079
.23.940
21 .336
20.452

1 MHI
262,07.
252.135
178,868
153.120

. 152 220
130.• 96
106.5"2

" '""...,.....
53.003
50.100.. ,..
43 .980
...eaa,....
36.736

VP5GS
C V. Ol
KG8JFV
VZ1BCO

"""'.YV4NO
KHeHSW
SP.BGA
OH1PSI2
VE38BH
JAS IEV/J01
JA1CWZ
VK3APN
'3AWW
JH1AFt.l
OX3AB
OK10 KR

,. MHI
CX.CR ." 8.4 7.
CX7BV 519.930
VK6HO . <1611.320
PY7AKO I. ,298 ,529
G3HCT 2<17,292
OH20V 191.662
VZ.VCA . 175,sao
G3RUX 172,700
G3KOB .. , 164.75.
SM6CNX .183.•00
PY2FRW ,.157,920
KP40KX .. 135.317
JAtlCUVI1 135.266
JA2 MGE . 123 ,. 20

ZL1AMO
OHIVO
OJ2AA
OH3PE
OK1FO
Zl2BCO
VEIIG
KH6GOW
VP9HP

OJ3KR/OA. 1.632,S12
ZF1TW . t.591.116
EA21 A .1,191.900
KH61J . 1.115,808
CSAJ ,1,059.8112
ZE1JV . 1,o n .3 75
G3LNS , .893.78.
Ol7AV ... 866.346
JA2JW . 7. 9.760
OH60X " .7.2.074
UB5WF .. 690.768
XN1KE .623,.55
VK3MA .591 ,1l9<l
KH8CF . 5"1,500
12XXG 46ll.031
JA2AAO .. 480.008
WA1RFM IVP!l .".\144
I<<lJWOI KV. 372.• 80
OI(.PH . 35" 835

S"'9'" Ope.alo.
SIng_ Band

1.' MHI
YVl0B 10 .920
PAlHIP .8.532
G04BEG . 8.932
XJ3Bt.lV 1.860
OK1ATP 6351
OI<2PG F 3 .080
OJ.KWIP . 2.178
G.BXT ,2.071
OKl HA$ .1.984
G3V MC .•. 1.700
VE3ECP .... t.680
OH2BO , . . , .1 .67.

3.5 MHI
KV4FZ 193,213
ZB2X 1,..S.O
FP8AA , 108,570
4X.NJ .. ,104.139
G3HTA .. 72.917
OH1XX ,88.13<1
13GNO ' . .. 58,40<1

K3JGJ .. ,59,.00
W9GIl ., 58.200
K6AO .. . . 8 ,102
W7APN . .. , , ,46.023

21 MHI
W2HBT ,8 1.180
WA8KCX 30.300
WA2MBP 27 .720
WA9lZA ,23 ,779
WB9MMA /2 23.0.0
W9lKl ' 04.,
WB'lIMOB ,8 532
WA.GOJ ,8. 157
WA2PAT 1."-82
Wl71BE/WN7 762

2IMHI
W8wPC 278<1
W""HFN 2.380
W8VSK 1.250
W8KLP 1.032
WB2NOA . 273
K1lW I 231

t.lu lli.()~ralor

Mufti-Single
W6QUN 1.0<16,82.
W2YO 1.030,817
WA6NGG 788.8117

Multl ·Mull i
W3AU 2190.880
W3WJO . 2.500,656
W4BVV 2.4&4,820
W3GPE , 2.373 ,8 72
W8PVB .2,201 .0.5
W3FRV 1.1103.4.6
K6RR . . .1.607.98.
W3BWZ . 1.060 .868.,

Single Opa,alo.
All Band

EA8eR. ,3,298.331
VV4AGP 2.l116.09.
VP2 MIA 1.982.268

14 MHI
220.345
207.llOe
199.017
195 .&4.
11ll1.878
172,2&4
170,232
1611,218

,15-8.818
, '.9,270
U5,484

.112,.37

. 110.29S
,100.818
. 911 .123
.112.505
. 79 .883
. 72 .5 76
eo.eea

K810£
..vx
Mt.lEt.l
WBIILHI
W.WSF
W2AO
W8KFL
WoPCO
K6SOA
WA3SWF
W2AX
WA5VOH
WA610M
WA2AJN
K5BGB
W50KA ..
W3AFM
K9ClO
KIIEA

K9UKM/9 1.1175
WA0EM$ 1,.85
W9UOK .. . 1.235

1 MHI
W5WZO ,231 .818
W8t.lUA .. 198.730
WB50TX .135.900
K80Zl11 ,133.210
WIYG ,112.312
KllOW ,105.070
W61TY 103.2611
W.OCW 113,018
I<2LWA 58.752
W&4KSE 5",ll"8
K8HlA 5" 200
W1YN 50 03<1
K8lUU 33 .000
KllOC 32 396
WB7ABK ,31.11041
K.I<08 27.3llO
W&40KE 25315
WlGTA/1I 11.104

USA
Single Operalor

All Band
W3lPl . . , . . 1.003 ,055
K3GJO 829,838
W2GXO 829.092
WIZ M 72 4.8 15
K6COF 708.295
W3BGN . _70<1.05"
K80VJ ... 702.800
W20Xl .883.7&2
W3GRF . .583.024
W&4AEX . . 5"7.032
W9SZR/3 .525.600
Wl0AL . 525.210
W.YWX , ,505.440
W....YVR ••'1 .910
K2TOC .e79.8ll5
W2GGE . 46ll.99O
WMLZR .438.320
W1CMH .•28.1178
W1TMl . • '0.1lllO
WtlPLH _ <IOO. l ~

Single Ope.alo.
Slftgltl Band

1.' MHI
KIPBW .',1l4a
W1BB ,2.57.
W2LWI .. . .. 1.302
W8RW ,1.050
K5JVF .. . .20
WA70AU 5"

3.5 MHI
W1MX 41.8 16
K40BZ 27.072
VE30XV/W8 .. 22.0<10
W7JlU 21.6<18
W9lT 11.718
K4EZ 8.6.8
WI SWX 1. 4fla
K3AV 6,680
W8BDO . . , • . .6. 422
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Cheap and Easy Bandspread
For The SP-600-JX Receiver

BY ADRIAN WEISS, K8EEG /lJ

H aving been in amateur radio since boyhood, I
have fond memor ies of the effects that ce rta in ad­
vertisements had upon my over-fert ile imagination :
like those I got fr om ritualisti call y leafing through
a Walter Ashe Catalogue or an ARRL Handbook
and fro m drooling over the pictures-descript ions
of those exotic pieces of equipment-gear that was

infinitely beyond my tender and non-existent finan­
cial reach.

My leafing usual ly involved a slow repetition of
the magic formulae, punctuated by gee and a num­
ber of sighs ; the magic formulae here-the equip­
ment model numbers; and the longer the number,
the better and the more intense the imaginative

Main tuning shaft

,
Anchor )

bracket /
ho le (,

1"'''1]...-Dial pointer template

DIAL POINTER

'"

Panel mounting hole

'"

--$-vernier cen ter

Dial plate

Dial po inter

'"

cC "/"3:'!'-----... ~<::?
Vernier

mount ing boles

Inked pointer edge

Hole to r mount ing d ial pointer..--1..,
,.,HT 2nd bend (set! note)

'/,,1 '---,..--\, 1st bend {see note)

Fig. 1-Construc tion deta i ls for
hardware needed to add band·
s pre ad t o the S P· 600 ·J X

receiver.

NOTE :
Bends should place pointer with in
'!"t of dial surface

Front view of the tuning mechanism
showing the position of the anchor
arm, dial pointer and dial pointe r

mounting plate .

The new calibrated dial is now in
place and you 're ready to go.
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Fig. 2-Dia/ temp/are for calibrating tne receiver.

00'-

(Continued on page 73)

to test-tune. With the vernier in
place, such a move would take five
minutes of energetic twisting and
would bring on an early arthritic
attack.

One feature of the SP-600-JX
suggested an outboard mounting
of the vernier. A "tuning lock" al­
lows one to arrest the movement of
the entire gear train. The main
tuning knob, which drives the gear
train via a friction mechanism,
slips when the "tuning lock" is
locked. Hence, recalibration when
changing bands would be an easy
matter with an outboard vernier­
the "tuning lock" would simply be
locked and secured and the ver­
nier dial "slipped" onto frequency.
With all this in mind, I thought of a
practicable way of mounting the
vernier assembly.

The rigidity of the main tuning
shaft indicated that it could easily
carry the weight of the vernier so
I chose that way of using the ver-
nier instead of some complicated

bracket arrangement. I selected a National "Velvet
Vernier" for the job, although I could have used a
Jackson Brothers vernier with some minor revamp­
ing of the mounting arrangement.

Fig. 1(A) illustrates the anchor-arm, which is
screwed to the mounting plate of the vernier at one
end, and secured by means of a self-tapping screw
to the stationary bracket at the other. The bracket
(fig. 1(B)) is fastened to the front panel by means
of the existing mounting bolt that holds the panel
to the chassis. Both pieces are cut from ~1 inch
cookie-sheet aluminum, and the bracket is bent, to
achieve a height of Va inch from the front panel.
This height will give about Va inch clearane-with
reference to the anchor-arm-so that the vernier
can be rotated freely during "tast-tuninq."

Next, a template to mount the vernier dial-pointer
is cut from the cookie-sheet aluminum, as shown in
fig. 1(C). The height of the dial-pointer template is
determined by the radius of the dial plate, which,
in turn, is limited only by the height of the main
tuning shaft from the table upon which the receiver
sits. Maximum radius is about six inches with a
cabinet model SP-600-JX.

After the holes are drilled in the template, it is
bent at the top to allow for about U6 inch clearance
between the surface of the dial-plate and the dial­
pointer. The pointer is made from a stiff piece of
thin, clear plastic. Its length should be sufficient
to allow it to reach from the mounting template,

250
14000 40--
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e
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+

~
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effort-HRO-50-T, SP-600-JX; NC-303.
Well, one fine day my dream turned into reality.

An opportunity arose at an auction to acquire an
SP-600-JX at a very reasonable price. Although the
receiver looked rough on the auctioneer's block,
what with all the grime on the cabinet, fifteen min­
utes back in the shack convinced me that the SP­
600-JX was all I had imagined it to be- it was and
still is a truly fine, high-quality general coverage
receiver, with excellent frequency stability (.001 %),
image rejection (120db). and selectivity in six steps
(0.2-13 kHz); with an adjustable crystal phasing
filter. All in all, an exceptional receiver. But there
was one catch!-no ham bandspread: in fact, no
bandspread at all.

What looked like the main tuning knob was, in
fact, the bandswitch. A single main tuning knob
drives both the main dial and a logging scale dial
through an elaborate gear train, an arrangement
that results in a totally unusable tuning ratio (1.5
turns covers the whole 20-meter band). But a simple
thing like no bandspread could not be allowed to
stand in the way of my boyhood dream-receiver
coming true. So what if there's a no-bandspread
mountain in the way ... move it, I said ... in the
best ham tradition.

A vernier would do the trick, but how to tie the
vernier into the existing tuning system without
permanently modifying the receiver? I discarded
the idea of mounting the vernier behind the front
panel, because this arrangement provided no easy
way of defeating the vernier whenever I wanted
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A One Ounce External
Oscillator For The FT·101·E
BY FRANK JEROME, K5CM

Fig. t-s-tne completed sc hematic for eKternal osciflator. It is made from the
basic Internationel Crystal "OX" oscittetor kit with the addition of the

darkened components .

Photo (A ) shows the positioning of the 2.2k resistor plus the 2N3904 tran­
sistor and socket. (B j shows the location of the lOOk resistor, (Cj shows the
39k resistor on the underside 0' the board, (OJ is the completed oscittetor
ready to go , Be sure all parts are snug to the board and don't interfere with

the power transistor heat sink in the FT-l0l-E.

Pin 5

Pin 8

Pin 6

Pin 1

Octa l plug

Pin 4

(CI

(D)

the output, octal socket pin 6.
The lOOk and 39k resistors con­

nect to the foil side of the "r.t."
(Continued on page 74)

"OX" Oscillat or Board

(AI

(B)

I
,

"on ,

'" lOOK
,

.005
,,

.03
,,

" RF"
Q 2N3904

I

r-, ,
~

2N512B ,
...... .005 I

,
3.31( loon 39K 2.21( ,

Crystal

capacitor connect to the emitter
pin. The output coupling capacitor
is routed up and over the transistor
socket, right near the transistor, to

VfIant to keep the weight down
when you go off to some exotic
place DXing but st ill want to work
spl it frequency ? Th is gadget may
be your answer. It is crystal con­
trolled but you need not slide up
and down the bands if you are rare
enough.

The basic circuit is the Interna­
tional Crystal " OX" oscillator with
an added buffer adapted to the
eight pin plug on the rear of the
FT-l01-E. The added transistor is
a 2N3904 (o r Radio Shack 276­
1603). Component values can vary
considerable without affecting
operation. The "OX" oscillator for
the frequency in use calls for the
slug in the circuit, but works as
well with the slug out.

Follow the " O X" assembly in­
structions, and add the 2N3904 as
shown in the photo. Tack on the
parts. but try fitting tothe FT-l01-E
to make sure there is clearance
between this thing and the power
transistor heat sink.

For want of a better name I called
this the FV-007.

Crystal selection is quite simple.
91BO kHz crystal has output on
7020, 14020, and 21020 kHz. The
9060 kHz crystal puts you on 7140
and 14140 kHz, nice frequencies
if you are OX. The BBBO kHz crys­
tal gives you 14320 and 21320,
along with 1B20 in the old 160
meter band.

You transmit on these crystal
frequencies when you select "TX
EXT" on the FT-l01-E front panel.
(The receiver portion remains on
the internal v.t.o. of the FT- l01-E.)

The pin for the base of the tran­
sistor plugs into the "r.Lt'-out hole
in the "OX" circuit board. The col­
lector and emitter pins are wired
from the top side of the board, The
2.2 k resistor and output coupling
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27th Annual

Armed Forces Day

Communications Tests

T his year's observance of Armed Forces Day (Sat­
urday, May 15) marks the 27th anniversary of an
annual event reflec t ing the long-standing good re­
lat ions between the amateu r radio fraternity and
our military rad io stations.

A featured highli ght of the nation-wide 1976 cele­
bration wil l be the trad itional milita ry-to-amateur
co mmunications tests.

These tests give amateur operators their yearly
op portunity to demonstrate technical skills and re­
ceive p roper recognition for their proven expertise.

The proceedings include crossband operations in
C .W., s.s.b. and Any receiving tests .

Special commemorative aSL cards will be awarded
to amateurs achieving a verified two-way contact
wi th any of the partic ipating military stations.

Specia l ce rtificates also wil l be sent to amateurs
who receive and accu rately copy the Armed Forces
Day message from th e Sec retary of Defense, as
transm itted in both c.w. and RTTY du rin g the receiv­
ing tests.

Interception by short wave listeners (s.w.l.) is not
acknowledged by OSL cards. However. anyone with
the requi red equipment and ability can qualify for a
certificate by copying the Secretary 's message.

In keeping with the Bicentennial spirit , the '76
Armed Forces Day slogan is "Honor America. " The
emphasis is on the vital role that our armed forces
play-and have always played-in defending , pro­
tecting and helping to preserve our nation and our
great national heritage.

The grave responsibil ity has been willing ly shared
by volunteer American amateur radio operato rs. wi ll­
ing to devote time. effort and applied skill to a mu­
tually beneficial working partnership with U.S. mili­
tary communicators.

The military-to-amateur crossband operations will
be conducted from 15 /1300 GMT to 16 /0245 GMT.
The military stations WAR. NAM. NPG and AIR will
transmit on mil itary frequencies and listen for ama­
teur stations transmitting in those portions of the

amateur bands indicated below. The operato rs at
the military stations will specify that portion of the
amateur sub-band they are tun ing .

Military
Frequency
(kHz unless Appropriate
otherwise Amateur

Station noted) Emission Band IMHz)

WAR (Army Radio 4001.5 c.w. 3.5-3.75
Washington, D.C.) 4020 l.s.b. 3175-4.0

4030 RTTY 3.65-3.775
6997.5 c.w. 7.0·7.15
14405 c.w. 14.()'14.2
20994 u.s.b. 21.25-21.45

NAM (Naval 3385 C.w. 3.5·3.75
Communications 4012.5 RTIV 3.65·3.775
Station 4040 l.s.b. 3.775·4.0
Norfolk, Val 6970 I.s.b. 7. 15·7.3

7301 C.w. 7.0105
7380 RTTY n7.l5
7385 c.w. 7.05·7.15
13827.5 RTTY 14.1 ·14.2
14385 u.s.b. 14.2·14.35
14400 C.w. 14.()'14.1
148.410 MHz f.m.
150.90 MHz

NPG (Naval 4001.5 I.s.b. 3.775·4.0
Communications 4005 c.w. 3.5·3.65
Station 4010 C.w. 3.65·3.75
San Francisco, 6989 c. w. 7.01075
Cal 7301.5 I.s.b. 7.l5n

7347.5 RTIV 7.0n
7365 c.w. 7.075-7. 150
13922.5 RTTY 14.0·14.15
14356 u.s.b. 14.2·14.275
14375 C.w. 14.0·14.1
14389 u.s.b. 14.275·14.35
20983 C.w. 21.0·21.2
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THE UNIHD STATES Of AMERICA
COUNTIES AWARD

Frequencies (kHz unless
otherwise indicated)
4030,6997.5, 14405
4012.5,7385,14385
4010,7347.5,13922.5,148.410 MHz
7315,13997.5

Transmitting
Station
WAR-Army
NAM-Navy
NPG-Navy
AIR-Air Force

Armed Forces Day Test
Co mmander, United States Army
Communications Comma nd
ATTN : CC-OPS-OM
Fort Huachuca, AZ 85613

Stations copying AIR should send their entries to :
Armed Forces Day Test
A ir Force Co mmunications
Service/DOVF
Richard Gebaur Air Force Base
Mi ssouri 64030

Submission Of Test Entries
Transcriptions should be submitted " as received ."

No attempt should be made to correct possible
transmission errors.

Time, frequency and call sign of the station
cop ied as well as the name, call sign (if any) and
address, in cluding zip code of the individual sub­
mitting the entry must be indicated on the page
containing the test. Each year a large number of
ac ceptable copies are received with insufficient
information or the necessary information is at­
tached to the transcription and was separated,
thereby prec luding the issuance of a certificate.

Entries should be postmarked no later than 25
May, 1976 and submitted to the respective service
copied.

Stations copying NAM and NPG should send their
entries to :

Armed Forces Day Test
Chief, Navy-Marine Corps MARS
Building 17
8th Street & South Courthouse Road
Arlington, Va. 22204

Stations copying WAR should send their entries
to :

RTTY Receiving Test
The RTTY receiving test will be transmitted at 60

words per minute. A ten minute CO call for tuning
purposes will begin at 16/0335 GMT. The special
Armed Forces Day message from the Secretary of
Defense will be transmitted at 16/0345 GMT. This
test is to exercise the technical skill in aligning and
adjusting of equipment by the operator, and serves
to demonstrate the growing number of amateurs be­
coming skilled in this method of rapid communica­
tions. Transmission will be from the following sta­
tions on frequen cies listed.

NPG-Navy 4005,6989, 14375,49.995 MHz
143.885 MHz

AIR-Air Force 7315, 13997.5

~,.~,.

­"-

3.775-4.0
7.15-7.3
7.0-7.3
14.0·14.2
14.2·14.35

21.27-21.4
50.IJ.51.0
144.0·146.0
145.0·146.0
146.0·148.0
221.IJ.222.5

UltR'N

· "• RICORD •
" 10011 "/
" "• ••••••••

LS.b.
l.s.b.
C.w.
c.w.
u.s.b.

u.s.b.
a.m. /u.s.b./c.w.
a.m./u.s.bJ c.w,
a.mJRm
t.m.
a.m./u.s.b./c.w.

4025
7305
7315
13997.5
14397

That's all it takes to get
a copy of the USA-CA
Record Book delivered
to your door. Ord er
one o r two today and
start collect ing ccun ­
ties for one of amateur
radio's most prized '\
awards, USA·CA.

CV \1 \(;\ZI\E
14 Vanderven ter A ve.

Port Wash ing ton, N .V.

11050

20998.5
"49.995 MHz
"143.995MHz

""148.41MHz
""148.95MHz
"222.0 MHz

• To be operated from Mt. Vaca
•• Tobe operated from Mt. Diablo

AIR(Air Force
Ra dio
Wa shington, D.C.)

c.w. Receiving Test
The c.w. receiving test will be conducted at 25

words per minute for any person capable of copying
International Morse Code. The c.w. broadcast will
be a spec ial Armed Forces Day message from the
Secretary of Defense to all participants. A ten min­
ute CO call for tuning purposes will begin at 16/0300
GMT. The Secretary of Defense message will be
transmitted precisely at 16/0310 GMT from the fol­
lowing stations on frequen cies listed.

Transmitting Frequencies (kHz unless
Station otherwise indicated)
WAR-Army 4030,6997.5, 14405
NAM-Navy 4012.5, 7385, 14386
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Over a million men
have trained the NRI way.

Send for the free NRl catalog
and discover u.!ly more than a
million men have chosen the NRl
way. Read about the "bite-size"
lessons, self-pactng. and "power­
on" training.

There's no obligation and no
salesman Mil call.

If coupon is missing write to :
NRl Schools.
McGraw-Hili
Continuing
Education
Center. 3939
Wsconsin
Avenue,
IAashington.
D.C 20016.

as a base station, the
"designed for training"
Transceiver gives you the
only fully-up- to-date 220

MHZ equipment for
ccmplete training in
professional commer­
dal conununications;

you get "hands-on"
I'/!/Y experience that
~ puts your course
theory into practice.

The complete program includes
10 training kits (Mth your 00Ifl

Discovery Electronics Lab) a new
Antenna Applications Lab. and
an Optical transmissions system_
48 lesson texts. CMOS digital
frequency counter. and a 1VOM

Learn toservice CB equipment
andgetyour FCC licensewith NRI's
Complete Communications Course.

Careeropportunitiesare openingupfast
for the man trained in communications.

A wide choice ofcareers
for trained men.

The NRl Complete Communica­
tions Course COolers AM and FM
Transmission Systems. Radar
Principles, Marine Electronics.
Mobile Communications, Aircraft
Electronics and digital electronics
including frequency synthesizers.
You Mil qualify for a first-class
radio telephone FCC license or
you get your money back

Two-way, citizen's band radios
are selling faster than the manu­
facturers can tum them out.
That means countless career
jobs in CB design, insta1lations
and maintenance. Start training
flOOI. at horne, to qualify for one
of those openings . . _
the professional
NRlway_

Get your own 500 .
Channel digitally­
synthesized VHF
Transceiver.

The NRl Complete
Corrununications
Course teaches you to
service and/or adjust noo-way
radio including CB equipment.
using your 00Ifl digitally-synthe­
sized 500 Channel VHF Trans­
ceiver and AC power supply,
Mounted in your car or used

o ....Pf'ROVEQ FOR C .... REER STU DY UNDER Gl em
Ch",d to' d ela ,

c..... S..... Z,g :::==========__~editotd ",",mw Notoono Ho me $tvdv Counc;.l_ _ _ __ _ _______ _ J

r----------------------- -,Rush tlw IT.,.. ClIlalog of my choice l selorct only NRII one . please) No selesrn ...n will aoll 28-046 I
o Communoc_,..""CB 0 ""' ......d ... ServICIng . ' ~~ . fCU;allOflCeNel'I Complete Commumco- Choo.. f,om 5 COur.... "'J, 39:N'M~~ I

!,on. EI.cIfOnoc • • FCC 0 Appl,,,nce 5., ..."ng c:j e 4il Wast'iirQlOl\ D,C 20016'I l",,,,,... . ...."crof! Homeo.._ & P'o-- I.n• I
El.clfon"" • Mob,le 1"''''''01 Qepo,n

I C""'mun","",on, • 0 ...... romot> Meehon",. I
Mer Electron"" Moo lomoh....o Rodoo T.chnlOOn • Tune--Up

I 80s< ond ~"n,,,.d 0 ond 80s< ~... I
C......_ 10 ..... Cond~ No---~-_o;:==.---- ...'--

I 0 1nd<n00oot & "'- 0 ConcM~ & I
EIecIr"""" ltooft-pot>on

I Oogotol C"""",* e.-: ..... COftdotoo'*"II S"... I
Eleclrona • floc- S. riC'"'lI • _
Or""", led>nology • C........ on ..... Condo.

I a-c Electron... • '-""'lI. Q.o4'p"""" I
L

MoOII to< EIlClron... & l-Iecrhng----------
April, 1976 • CO • 29



30 • CO • April , 1976

•

... ~-­• •·.. --... .'. . .
• •• •, .

•



S o you want to build a kilowatt linear. And you
already have a transceiver capable of delivering
somewhere between 50 and 100 watts output. Fur­
thermore, lets assume that you have done some
home brewing in the past. This is not the project
for a neophyte. You need a certain amount of know
how and basic understanding of circuitry. If you
need a cook book recipe for a coil and capacitor
to tune forty meters, you are not quite ready for
this project. Also you should have due respect for
high voltage, 3000 volts is quite lethal, and in fact
could easily kill you.

Having considered the above, several possibili­
ties for a linear will present themselves. First of all
since you have a sizeable exciter the grounded grid
circuit looks very good. In general you need some
filament r.t. chokes which may be purchased or hand
wound on the right kind of a ferrite core. In either
case they take up room and are hard to mount. If
you are a purist you may add a tuned circuit on
the cathode side which further complicates things.
A second obvious choice is the grounded cathode
circuit. In this case the usual circuit calls for a
tuned input and if you are goi ng to operate on ten
meters even the best tetrode you can buy is going
to need neutralizing. Needless to say any triode
will have to be neutralized. A band switching tuned
input circuit is a nuisance and so is neutralizing.
Furthermore your 100 watts drive is not needed.
(This might be desirable if you have an SB-lO or
and Argonaut.)

A third alternative has occurred to this writer. It
may appeal to some. A simpler circuit does not
exist! The literature down thru the years has alluded
to the passive grid circuit. little has been done
with it. One of the Editors and Engineers Hand­
books has such a circuit for a kw linear. Top Band
Systems, now defunct, came out with one using
five or six TV tubes in parallel. Both of these ci r­
cuits dissipate 50 or 100 watts in a non-inductive
resistor. This is OK but where do you get a 75 ohm
100 watt non-inductive resistor and how much does
it cost? Well , we decided to give the circuit a try
and we got our (reasonably non-inductive) resistor
at the grocery store. There is no cheaper 60 or 100
watt resistor than a tungsten light bulb! Yep that's

A Simple
Kilowatt (Idea)
BY BOB BAIRD, W7CSD

what we used, a 60 watt one to be exact. You im­
mediately object, "the resistance will change when
you talk into it and the bulb lights up." Yes. that is
true too but it is not as bad as you think. At the
time the bulb is brightest the load is the lightest
(high resistance) but the amplifier input is in paral­
lel with this and it is calling for more power. It is
kind of self compensating.

We used the circuit in fig. 1. with a pai r of old
WE 701A tubes that have been kicking around in
the junk box for quite some time. 4-400As, 3-500zs.
a single 4-1000A or half a dozen other types would
work equally well . The simplicity of the circuit is
self evident. The amplifier is completely stable. We
did put in the ferrite beads in the grid circu it be­
cause it was easy to do. They may be unneccessary.
An FT-l0l will drive the plate current to 400 mils

Here's something to jog the memory of the good old
days. With a little effort and some junk box parts you
can model your present day linear Irom this beauty.

(Photo by Gary Gray.)
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you don't have to neutralize the
the amplifier. It's stable as the
rock of Gibralter. What more coulda.c.
you ask?

Now as to this exact model.
Please OM, don't try to duplicate
it. Please don't write me and ask
the size of the plate blocking
capacitor. As indicated in the
opening remarks , build something

smaller for your first home-brew effort. Now for
those who have a little experience, the photo shows
our experimental amplifier. TVI shielded, it is not!
We have a cabin out in the country with no neigh­
bors within a quarter of a mile, Maybe we can use
it there. Any kilowatt amplifier to be used in town
would have to be shielded, double shielded, pre­
ferably with a power supp ly built in, have an r.f.
filter with the a.c . line, a low pass filter in the r.t . line,
and a good earth ground. This particular amplifier
wa s built simply to determine how well it would
work . Aside from TVI , exposed high voltage, and
not being generally beautiful , it works very fine.
Use the idea not the model. •

Fig. 1-A simple k ilowatt pesesve gr id ampli fi er.
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Ferrite
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? ' ~-'"' II 110v.

- •
[D~w 6~~ Filament Xfmr

light blJlb
lOw.

Zener 1Io r bias)

at 2500 volts very easily . The light bulb does light
up . Judging from a " christmas tree" pattern only,
it looked exactly like the exciter . On the air tests
indicated no difference between the linear and bare
foot as far as audio quality was concerned. We did
not make inter-modulation measurements but the
thing put out a very respectable signal.

It is true that you waste all of the power dissl­
pated in the light bulb. However if you used a
grounded grid circuit you would have to count this
power as part of your kilowatt, legally. As long as
you are building an amplifier this big anyway it
might as well deliver all the power. You have no
filament choke or tuned c i rc uit in the input and

,.
Cou ial

input f rom
transceIVer

The "EAR$PLlTTER BIRDY"

can be activated at your leisure by a
switch under your dash, or controlled auto-

matically when the car is put into reverse. Now,

watch the people smile- guaranteed to attract lots of

attention. Sounds like a nest of happY,chirping birds.
A great safety device too!

j ~?~~.~~!9.~5~R

VERTICAL
ANTENNA

HANDBOOK
Comp,In22 vealS ",Ort h 01
malena l f, o m the~ 01
CO on . en,ca l an len na
Iheo,V. deSIgn ,n>lall a l'On ,
cOni!'uclton Cove,s .e,
l .ca" affav s. l!!ed,ng and
malch,ng. <!lO rt . ef\ <cal s.
g,ound ell""". mul l .-band
and smgle-band .en,ca ls,
""s",e'l lhe most co mmon
4ueSl<ons aho ... t .e'"cal
antennas 6"" X 9" 136

'"''1''' $5.00

Please send me cop,es.

Name Call _

Add,ess _

City _

State Zip Code _

CO M811uine
14 V.nderventer Avenue

Port WlShington, N. V. 110!'>O
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The Prolonged Sunspot
Minimum and its Implications

With Respect to Future
Sunspot Activity

BY PROFESSOR EMIL HEISSELUFT"
Lauton Institute

Grossmaul-an Der Donau. Austria

N.H••SMSMSHZNZMZ MSMSNSMZ•••••Z.S.SNZ.S.Z.

Dear Readers of C~

Things a r en ' t bad enough in thi s wo rld.
n ow comes a long my good fri end and
prot ege , Profe s s or Emil Hei s seluft. with
h is f orecast t hat we may be in for a
prol onged peri od of low sunspot ac t i v i t y .
l owe Emil s pecial thanks f or 8 very nice
a r t ic le he wro te in t he April, 1969.
issue of CQ . t elling the world about the
Dis t i nguished Orde r f or Scientific Effort
(D .O .S . E.) that had been be stowed upon
me . If it wasn't for thi s, I would never
have permitted him to interrupt my
bli s sful retirement a t beautiful Santa
Mari a beach . But a long he came, and 1 di d
r ead hi s a r t ic le . I mus t c ompliment Emil
on hi s improvement in Engli sh, j us t a tew
years ago his accent wa s wo rse t han mi ne .
But what more can I say , dear r eaders .
Fa ct s a re f a cts and truth i s t ruth,
whet he r or not we like what t hey say .
While Profe s s or Hei s seluft' s a r t i c le may
not have a h appy end i ng , it must be read .
So , dea r readers, r ead it very care­
fully, and se r ious l y think a bout it s
cons equence s .

Auf Wieders ehen!
Je r r y Ost e r mo nd - To r , D.O .S .E.

( ex YM4XR )

Editor 's Note: Professor Heisseluft is also the author 01
" Developing a OX Voice ," which appealed in the Apri l ,
1965, issue 01 CO.

Introduction
l ate in the last ce ntu ry, Sporer (1887, 1889) and

Maunde r (1890, 1894) identified a m-year period
(1645-1715) in the histor ical record of solor activity
during which time almost no spots appeared on
the surface of the Sun. Called the Prolonged Sun­
spot Minimum, th is anomaly, if it did occur, could
have important implications with respect to our I
attempts to pred ict future sunspot activity.

In th is paper, evidence supportlnq Sporer and
Maunder's finding is examined . The conclusion is
that the Prolonged Sunspot Minimum probably did
occur, and that similar periods of extremely low
solar activity may be observed before the end of
this century.

History of Sunspot Observations
The first sc ienti fi c observations of sunspots were

made by Gali leo in 1610. However, it was not until
some 230 years later, in 1843, that Hendrick S.
Sc hwabe. an amateur astronomer, analyzed the
sunspot data he had acquired since 1826, and postu­
lated that sunspot occurence may exhibit a 10-year
period icity. With this discovery, interest in solar
ac tivity inc reased, and in 1848, Rudolf Wolf, Direc­
tor of the Swiss Federal Observatory, began an
effort to record relative sunspot numbers on a
dai ly basis. Wolf also began a review of the his­
to rica l record on solar activity. and in 1868, he
published estimates of yearly mean sunspot num­
bers dating from 1700, and monthly mean sunspot
numbers dating from 1749. Unfortunately. Wolf's
data for the interval 1700-1749 have been largely
ignored, perhaps because they were not ad justed

•Professor Hetssetutt is currently on Sabbatical leave
trom the Lauten Institute. Correspondence 10 the
Professor may be directed c t o CO, 14 Vanderventer
Avenue. Port Washington. L.I. , N.Y. 11050.
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Fig. I-Mean annual sunspot numbers (schematic repre­
sentation based on data published by Schave (1955)).

Prolonged Sunspot
Minimum

Intensity of Maximum··
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M
M5
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WW
W
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WWW
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5
55
5
M
M
5
55
5
WW
WW
WM
55
5
M5
55
W
M
W
M5
WM
5
55
SSS
S

M = Moderate
WM = Moderately weak

W = Weak
WW = Very weak

W'WW = Extremely weak

(801
1901
11001
170)
1401
(50)
160)
(50)
(30)
(501
(' 30)
('40)
(110)
80
90
110
ISO
130
50
50
70
'40
'20
'00
'40
60
90
60
'00
80
110
'SO
190
110

TABLE I
Sunspot Cycles

1600 to the Present
(mod ified after Scnove. 1955)

Sunspot Number
at Maximum-

• Mean annual numbers (sometimes referred to as Wolf
or Wolfer numbers). Numbers in parentheses are
estimated.

• 'The following abbreviations describe the intensity at
maximum :
SSS = Extremely strong

SS = Very strong
A = Strong

MS = Moderately strong

apparent low sunspot activity is one of the most
interesting perturbations in the sunspot record.

Because the Prolonged Sunspot Min imum offers
to be an excellent period in which to test various
solar-terrestrial relationships (e.g ., the relationship
between solar activity and the climate). it has once

Year of
Maximum

1604
1615
1626
1639
1649
1660
1675
'685
1693
1705
1718
1727
1738
1750
1761
1769
1778
1788
1805
1816
1829
1837
1848
1860
1870
'883
1894
1907
1917
1928
1937
1947
1958
1969

50 , and that for one cycle. it dropped to as low as
30. This anomaly in the Sun's behavior was ob­
served by many astronomers during the 17th Cen­
tury and was rediscovered by Sporer and Maunder
late in the last century, but these f inding s have
been largely forgotten. Cal ted the Prolonged Sun­
spot Minimum by Maunder. this 70-year period of
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-

""

"'''

- -

o
reoo

o
"'"

Fig . 2-Mean annual sunspot numbers (modified
Schneider and Mass, 1975).

Sunspot ActiVity Since 1600
With respect to sunspot data from 1600 to the

present , Schove's (1955) findings, augmented with
observations made during the last 20 years, are
shown in Table I and fig . 1. Note that from around
1645 to 1715, Schave cla ims the annual mean sun­
spot number at sunspot maxima never exceeded

'Readers are referred to Cohen and Jacobs, CO, January
1976, for a brief review of some of the prediction
methods used. Editor

on the same basis as were the numbers after 1749.
Thus, it is generally thought that the sunspot num­
bers computed by Wolf and his successors Wolfer,
Brunner and Waldmeier (the latter currently issues
monthly bulletins from the Swiss Federal Observa­
tory in Zurich. Switzerland) for the period from
1749 to the present. represent the only valid record
of sunspot occurrence, and attempts to predict
future sunspot activity are based almost entirely
on these data' .

While sunspot data for the years 1700 to 1749
may be somewhat less acceptable than the data
acqu ired after thi s date, these observations are
useful for examining the general level of solar
activity wh ich occurred during thi s period. Further.
numerous, though not necessarily complete, rec­
ords of solar activity collected by observers work­
ing independently on the European Continent permit
the sunspo t record to be traced back to about 1600
With fa ir re liability.
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Fig. 3~A) Variat ion in c oncentration of C'· as a function of time (modified after Eddy, unpublished), (8) Paris­
London winter severity (aller Lamb, 1969 ).

again become the subject of scientific investiga­
tions. Eddy (1975a), after a thorough study of the
historical record on solar activity, concluded that
the Prolonged Sunspot Minimum really did occur,
and that it does not simply represent a pauc ity of
measurements du ring thi s period (see, also. Eddy
(1975b, c) . After all , astronomers of the 17th cen­
tury had the instruments, knowledge, and ability
to detect the presence of even small sunspots
(Eddy, unpublished). It was during the Prolonged
Sunspot Minimum, fo r example, th at astro nomers
discovered the first division in Sat urn 's ring (1675)
and found five of Saturn's satel lites (1655-1684).

Sunspot data assembled by Eddy, augmented
with that of Waldmeier (1961 , plus data published
monthly by the Swiss Federal Observatory at
Zurich) , and Schneider and Mass (1975). are shown
in fig . 2. Here, the almost-total absence of sun­
spots in the mid to late 1600's is striking, with
activity at a level lower than that postulated even
by Scheve. At no time during the Minimum, ac­
cording to these results, did the mean annual sun­
spot numbers exceed 10.

Auroral Activity
The association between the aurora and the

Earth's magnetic field was established by Loomis
in 1860. Prior to this date. however. a relationship
between sunspots and geomagnetic disturbances
had been postu lated by Sab ine (1852), Wolf (1852),
and Gautier (1852). Thus, by the latt er hal f of the
19th Century, the relationship between the solar
cycle and the aurora was well accepted. Observa­
tions of auroral activity, then, can be used to infer

relative levels of solar activity.
A review of auroral activ ity is beyond the scope

of this paper. However, it should be noted that
even the astronomer Edmund Halley (1716) wrote
of the lac k of auroral displays since the early
1600's, a phenomenon he had long waited to ob­
serve. Then, too, Schave (1955) observed that
auroral activity was low during the 1600's, speci­
fical ly identi fying aurorally weak periods in the
intervals 1641-1670 and 1681-1715. These and other
studies provide additional evidence to suggest that
few auroral displays . .. and hence, li ttle sunspot
activity . . . was observed during the prolonged
Sunspot Minimum.

Regardless of the absolute level of solar and
auroral activity thought to occur, the data pre­
sented here suggest that for a 70-year period be­
gin ning arou nd 1645, the average level of solar
activity was significantly lower than at any period
since that time.

Implications With Respect to Future
Sunspot ActiVi ty

Th at the Prolonged Sunspot Mi nimum did occur
indicates th at the sunspot cycle has changed sig ­
nificantly over the past 400 years, and that it may,
in fact , be a transitory phenomenon. At the least,
it should be recognized that having occurred once.
a prolonged period of minimal solar activity may
again occur, and specifically, may evidence itself
in the interval 1976·2005. This conclusion is based,

(Continued on page 71)
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CQ Reviews:
The Drake TR-22C

2-Meter Transceiver
BY HUGH R. PAUL, W6POK

O ne of the longest playing attractions in the
amateur two meter equipment fie ld has been the
Drake TR-22 transceiver. Now in its " C" version,
the unit continues to sell well. While the package
des ign is unchanged, there have been improve­
ments in performance, which make the unit more
attractive.

I fi rst encountered the TR-22 while liv ing in W8
land. I was loo king for something that could serve
as both a portable and a low power base station.
The local dealer provided me with a unit for a short
trial. At tha t time there were two repeaters operat­
ing in the area. With the TR-22 I could receive
both of them with only one set of crystals. The re­
ceiver was broad enough that the undesired re­
peater would break the squelch of the receiver
cont inually. This was distract ing to say the least
and resulted in the purchase of another brand of
transceiver. I lamented the necessary action be­
cause the TR-22 package had a number of desirable
features that suited my style of operating.

The Drake TR-22C is a 12 channel transceiver
covering the entire two meter band. Measuring only
57'1" X 2K,NX 7X" and weighing in at 3.75 pounds,
the transce iver is too large to hold in the hand, but
is comfortable to carry over the shoulder in the
vinyl covered carrying case supplied as part of the
package.

The transceiver requires 13.0 v.d.c. ± 15% to
operate. Inc luded with the unit are ten Ni-Cad bat-

tertes. which mount in two holders inside the trans­
ceiver. If desired, eight pen light cells may be
substituted in the battery pack. For mobile opera­
tion an accessory d.c. power cord is included. The
internal battery pack is automatically disconnected
when operating from an externa l d.c. source.

I have spoken with several amateurs who thought
the TR-22C had a built in a.c. power supply. It does
not. It has an internal battery charging circuit that
operates from 117 v.a.c. The advertisements for the
TR-22C state that a.c . and d.c. power cords are in­
cluded and they are, but the a.c. cord is to be used
for powering the Ni-Cad charger only.

Current drain in the standby receive mode is 45
mao In the transmit mode, current drain is 450 mao
With the average portable operation, a full days use
can be realized from the built-in Nl-Cad battery
pack.

An external speaker jack and an 18 inch tele­
scoping antenna are to be found on the front panel.
On the rear panel, in addition to the power cord
jacks, is a coax fitting that mates with a standard
PL259 connector. To operate wi th an exte rna l an­
tenna, you merely retract the built-in antenna and
co nnect any antenna of 52 ohms impedance.

A small meter provides a means of measuring
relative signal strength and power output. It also
serves as an indicator of battery charge level. The
latter function is most important if damage to the
Ni-Cad pack is to be avoided by overly discharging.

The Drak.e TA-22C two meter transceiver offers 12 channels of operation throughout the entire two meter band.
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The trensmnter
The transmitter is phase modulated with audio

from an IC microphone amplifier. The oscillator
uses 12 MHz region , fundamental crysta ls: Output
in the two meter band is achieved by doubling,
trip ling and doubling again the oscillator frequency. I

As you ca n see from the photographs, a lot of
parts are packed into the case of the TR-22C. There
are two main phenol ic ci rc uit boards. One for the.
receiver circuitry and one for the transmitter. Every- .
thing fits snugly into the aluminum main frame and,
a bit of ex pertise is required for servic ing. .. ,. .

Removal from the case is accomplished by un­
snapping two connectors at the back of the unit and
pul ling on the fro nt panel.

The microphone supplied with the uni t is a 500
ohm, dynamic type. It is larger than the old pe1'rt;;1
type that used to come wi th the TR-22 and it is
bett er sounding in my opinion.

The Receiver
The receiver problem experienced with the early

TR-22 no longer ex ists under most operating con­
dit ions with the TR-22C. I was unable to come up
with a schematic of the early version of the trans­
ceiver, thus it is a bit difficult to relate specific
ci rcui t changes. The prese nt receiver has dual con­
vers ion, with a first Lt. of 10.7 MHz and a second
Lt. of 455 kHz. -

The r.f. amplifier is a~ This is the only
FET in the transceiver and is a good device, but not
as good as a MOSFET such as th e 3SK41, The ­
mixers are conventional and not of the balanced
type that so many of the manufacturers have gone
to in th eir designs. -

One big change in the receiver is the inclusion
of a two pole monolithic crystal filter in the 10.7
MHz i.f., followi ng the first mixer. I wou ld suspect
that this filter accounts for th e greatest deg ree of
improvement in the receiver. A eight section Murata
ceramic filter is used in the 455 kHz second Lt .

A TA7061P, b,igh gain IC, functions as the limiter.
This device in conjunction with the diode ratio de­
tector results in good immunity to impulse noise.
Once full limiting is reached the audio amplitude
remains co nstant wi th large increases in signal
level. The performance of these two circuits con­
tribute greatly to the overall " sound" of the receiver.

The manufacturer rates selectivity as 20 kHz at
the -6 db point and plus or minus 30 kHz at the
-75 db point. This is a considerably wider pass­
band than found on most of the newer transceivers
and I was anticipating problems as a result.

Mobile operation wi th the TR-22C proved satis­
factory. Some inter-modulation was experienced ,
but it was not severe enough to inhibit operation
under most circumstances. A couple of times the
receiver went bananas when in close proximi ty to
another mobile unit operating on an adjacent chan­
nel (30 kHz separation).

Drake rates receiver sensitivity as " typicall y .5
microvolt for 20 db of quieting." The unit under test
required .9 microvo lt to achieve 20 db of qu ieting.
Squelch opened at about .4 microvolt or less, de­
pending on how carefully you set the threshold and

- (Receiver section)

(1ransmitter section)

As you can tell from the photographs, a lot 01 parts are
packed into the case 01 the TR-22C. There are two main
phenolic circuit boards. One for the receiver circu itry
and on e for the transmitter. Everything fits snugly into
the aluminum main frame and a bit of expertise is re-

quired for servicing.

the state of charge on the Ni-Cad pack.
Audio quality of the receive r is good, but with

the built in speak ia -not -s ffic ient for mobile use.
Connection a inch aker to the external
speaker jack I the audio you could
possib ly want.
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Audio is good and can best be described as com­
municat ion quality.

Power output is conservatively rated at a mini­

mum of 1 watt . Under test conditions, power output
ranged from a low of 1.4 watts with 12.6 volts applied ,

The spectrum analYSIs photograph Illustrates a swee p
width of 10 MHz per division and an amplitude of 10 db
per division. Approximatel y 12 MHz above the carrie r
IreQuency you can see a spur, whic h is just over -40

db do wn trom the carrier level.

to a maximum of 1.65 watts with 15 volts applied.
•

The spectrum analysis photograph illustrates a
sweep width of 10 MHz per division and an ampli­
tude of 10 db per division. Approximately 12 MHz
above the carrier frequency you can see a spur,
wh ich is just over - 40 db down from the carrier
level. This spur corresponds to the fundamental
oscillator frequency of the transmitter. The second
harmonic measured - 45 db down from the carrier
level.

Other spurs are in excess of a -55 db down
from the carrier level. With all spurious well out of
the two meter band, YOlJ need not worry about inter­
ference with ad jacent channel repeaters . The pos­
sibil ity of interferi ng with services adjacent to the
two meter amateur band is also unlikely due to the
attenuation of the average antenna at frequencies
that are far removed from the band.

I found the power output of the unit to be ade­
quate for most mobile operation around the Los
Angeles area. If you feel that some additional power
is requ ired in your area, you could purchase the
Drake AA-10 power amplifier for $49.95. The AA·1Q
is rated at better than 10 watts output , when pow­
ered by 13.8 v.d.c. and driven by the TR-22C. Better
yet. pick up on one of the many solid state circui ts"'1­
that have been published in the past couple of
years and build an amplifier you rself. It's an easy
project and will save you a little money.

(Continued on page 71)
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WILLIAM I. ORR, W6SAI, ON

Antennas
I pulled slowl y into the driveway
and parked the car near the garage.
Atop the tower, wh ich was mounted
next to the garage. I could see my
tneno Pendergast. He was locked
to the tower with his safety be lt and
was Obviousl y workmg on his anten­
na sys tem. I got out 01 the car and
SQUinted up into the bright sunl ight .

" What are you doing up there?" ,
I called. In reply , Pendergast yelled ,
H eao s t!". and tossed down a hand­

lui of tools and rusted nuts and bolts
which landed with a thump at my
feet . " I'll be right down" , he shouted
as he unlastened the aatetv belt and
began hi s passage down the lattice­
work tower, When he reached the
ground he was pulling.

" You are certainly out 01 shape" .
I observed. " A fellow your age
shouldn't go about c limbing towers
like a 20 year old lad" .

Pendergast gave me a disdainful
glance as he slid out of the satetv
bell.

" Nonsense", he replied . " A little
exercise never hurt anyone. And it
is a good idea to look over all the
antenna hardware once the w inter
season is over. Look at these turn­
buckles and bolts! All very , very
rusty . I've replaced them all , and the
tower is ready for another year 01
hard OX work !"

" Agreed", 1 repl ied. " And now you
can come over and do the same
ma intenance work on my antenna".

Pendergast ignored the invitation
as he wiped his hands on a di rty
c loth. He glanced at the car, and
asked, " Anything interesting in to­
day's rnait?"

" Yes", I replied , " I just rece ived
the January issue of Radio Com­
munication from Eng land by slow
boat. What a great magazine! And
this issue has some real good an ten­
na dope in it. You should subscribe
to it'."

" What's in the January issue that
is of inte rest to antenna butts?".

asked Pendergast. as he tossed Ih e
dirty c loth onto the sea t of my car.

" Well. 10 or 15 years ag o DL 1FK
designed a two-band d ipole. It was
described m va rious magazi nes and
also in my Beam Antenna Handbook
(fig. 1). I al ways thought this was a
OIfly way 0 1 work ing a d ipole on two
bands. But the idea died. It never
caught on " .

" How does it work?" . asked Pen­
dergast . He wa lked into the shack,
took a copy of the Handbook Irom
the shel f and turned to page 133.
" Here's what you said about the
DL 1FK antenna" , and Pendergast
read :

" The complete antenna element is
made sell-resonant at the highest
frequency 0 1 operati on. At some
lower freq uenc y the element is cen­
ter-loaded by a paral lel tuned ci rc ui t
c ons isting 01 the center 01 the ele­
ment , a capacitor c onnected ac ross
the element , and the connecting
leads of the capacitor. The element
(Which is slightly more than va -wave­
length rong at the highest frequency)
presents a capacit ive reactance
across the tuned c ircu it at the lowest
frequency 0 1 operation. This react­
ance, plus the reactance of the
pa ra llel capacitor are sufficient to
resonate with the inductance 01 the
center loop at the lowest operat ing
frequency . Al the highest frequency
of ope ration. the tuned c ircuit ex­
hib its a capacit ive reactance wh ich
is nullified by lengthening the ele­
ment a slight amount " .

Pendergast placed the Handbook
on the table and picked up the issue
01 Radio Communication. " I see that
Pat Hawker's Technical Topics c ar­
ries th is idea a bit further" , he ob­
served , " The d iscussion comes from

'Membership in m e Radio Society 01
Great Britain , plus their magazine, Radio
Communica tion costs $1 5.50I year, Ap­
plication is made to General M anager
G.R. Jessop (G6JP), R.S.G.B .. 35 Doughty
51., London WC1N TAE (England).
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10· minImum,
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Fig_ '-Representative hall-wave dipole
or driven element o f parasitic beam de­
signed lor two Irequency operation.
Capacitor C in conjunc tion with the in ­
ductance L be tween points a-b provides
a resonance Irom 0.5 to LO octave above
the tunaementet frequency. connections
to the capaci tor are made wi th tubing o f
". -inch to 'h-inch diameter l or a tubing
element of Pl. -inch diameter. For 14
MHz, the d istance a-b is about 7 teet

and ca pac itor C is about 90 pF,

Les. G6XN, who has done a lot of
o ri g inal work and development wi th
aerial s- that means antennas in
America " , said my fr iend.

" Thanks", I replied . " You are a
big help".

Pendergast continued to read from
the magazine:

" The illustrati on (fig. 2) shows how

21MHl

K
c

'"
Fig . 2-A 14 MHz element can be res­
onated at 2 1 MHz by capacitive load ing
and at 28 MHz by a combination of L
and C. To convert antenna (b) into antenna
(a) the capacitor C can be increased so
that it tu rns ou t L in addition 10 the
inductive reactance 01 the dipole. How­
ever. the presence of L has considerable
enec t on the lundamental 14 MHz res­
onance and tots must be compensa ted
by se ries capacitance at points X-X or

by shorlening the dipole.
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28 MHz and up to 1 dB at 21 MHz.
There are. of course. no traps to
incur losses or to require supporting
in the elements, so simplifying con­
struction. When applied to a Quad,
as much as 3 db extra gain may be
achieved at 28 MHz, plus freedom
from the interacting effects of
'nestec' elements",

"This is really a very clever idea",
I said. "As G6XN points out. dual
frequency operation is very simple
and In-band operation seems pos­
sible if the user is willing to adjust
the value of capacitor C when chang­
ing bands.

"It seems the experimental work
was done on a three element 14 MHz
Vagi. with the element arrangement
shown in fig. 1. A dual band beam
was achieved by simply stringing a
capacitor on each element, as in­
dicated In the draWing. For the 14
MHz element. the distance a-b is
about 7 feet and the capacitor is
about 90 pf. G6XN started out with
receiving-type capacitors until he
achieved the resonance points he
desired and suggests that the capaci­
tor have a 2 kv rating for legal limit
operation.

"While element spacing may not
be optimum for the higher band, it
IS not entice! and gain IS good. Front­
to-beck ratio. however. seems to
suffer with the greater spacing be­
tween elements, when the antenna
is ooerannq on the higher frequency
band, '

"Very tnterestmq". commented
Pendergast. "How did G6XN feed
his dual-band driven element?"

"look at fig. 3", I replied. "G6XN
modified the shunt capacitor ar­
rangement into a triangular shape,
and used two capacitors. one in
series with each leg. The feed point
is at the junction of the capacitors",

"So by placing capacitors on the
reflector and director of a 20 meter
VagI. as shown in Ilg, 1. dual band
operation is achieved lor these ele­
ments. And by usmq the arrange­
ment of fig. 3 on the driven element.
the beam can be fed and matched
on two bands," said Pendergast.

"Tnats about it," I replied. "Of
course, no guarantee can be given
of equally low s.w.r. on both bands,
but there's plenty of room for experi­
mentation. I hope some reader of my
column has the time and desire to
experiment with this novel idea, as it
looks as If a dual-band Vagi can be
built up without the use 01 lossy
traps or messy stubs. I like this con­
cept. and hope to have more Inter­
matron on it in the future. Hats off
to G6XN and G3VA for a noteworthy
contribution to the search for a
multi-band antenna."

10.a:!

""

to 28 MHz by adjustment of capaci­
tor C. The element is resonated at
Its higher frequency by the capacitor
acting in conjunction with the dis­
tributed inductance L represented by
the section of the element across
which C is connected. Matching to
a driven element is no great problem.
G6XN reports, since the radiation
resistance of the dual-frequency ele­
ment. when expressed as a resist­
ance in parallel with L. has (or can
easily be arranged to have) compar­
able values at each of the operating
frequencies. The feed resistance
between any two points along L
tends to be independent of fre­
quency. The beauty of the system
is that the capacitor has virtually no
effect on the basic dipole resonance
(say 14 MHz) except lor a slight.
and potentially useful. shift in band­
center frequency of the order of 1
percent when a 14 MHz element is
being used and C is given the ap­
propriate value for 21 MHz,"

Pendergast interrupted himself,
thought a moment, and then said,
"It seems to me that an element
such as this should provide some
signal gain on the higher
frequencies"

"Read on", I invited.
Pendergast continued reading:
"Since the full aperture 01 the

element IS used on all frequencies
this means that a 14 MHz element
can Itself give up to 2 dB gain at

Fig. 4-The W3/N
folded umpole for
160 melers. The
90 1001 tower is
shunl-fed by one
of Ihe guy wires.
A len fool ex/en
sion alop fhe lower
prOVIdes a bit 01
top loadmg and
improves the metcn
at Ihe base of the
guy wire. A simple
L-nefwork is used
to resonate the
system. Ten 150
loot radials oro­
vide 8 good

ground screen.
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Fig. 3-The G6XN balanced feed system
lor a mu/liband driven element. Wlln
reference 10 fig. I, the capacitor has
been split in two and the inductor L has
been brougttr 0" at angles Irom the at­
pole to form a matching device Ihal
permits a good match 10 a 50 ohm un­
balanced transmission line via a 4-lo-J

balun.
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Ad S1 L,ndClo. 1 lSWR

a 14 MHz element can be resonated
at 21 MHz by capacitive loading and
at 28 MHz by a combination 01 Land
C. To convert antenna (b) into anten­
na (a), capacitor C can be increased
so that it tunes out L in addition 10
the inductive reactance of the dipole.
However, the presence of L has con­
siderable euect on the fundamental
14 MHz resonance and this must be
compensated by series inductance
at points X-X or by shortening the
dipole,

"Using these techniques, the end
product of this approach is the an­
tenna of fig. 1. This antenna can be
resonant at 14 MHz, yet span 21 MHz
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Fig 5.-Neighbor's view 01 the W31N lolded unipole lor 160 meters.

Pendergast sighed, then he said ,
" I wish some of these smart fell ows
would come up with a good antenna
for 160 meter OX fo r me. I am sti ll
using a loaded , 60 foot wi re and 1
can 't punch my way out of a paper
bag. Have you received any mai l on
this subject?"

" Yes," I replied , "I have. In fact, I
got a fine note f rom Don, W3 IN, who
did the summary of the 160 meter OX
contest in the Decembe r issue of CO.
Don has worked 72 count ries on 160
meters and was among the top te n
high scores in both the CO and the
ARR L contests for the past few years.
So he qualifies as a DXpert on the
top band!

" Don has a 100 foot , guyed tower,
top-loaded by a t o-toot " star" made
of metal rods. He lights it up at
Ch ristmas, too-"

" With R-FT, inqui red Pendergast.
" He doesn 't say," I replied . " To

continue . . . Don says the tower
needs guy wi res to hold it up, so he
uses one of the top guys as a feeder,
This transfo rms the tower into a ve r­
sion of a folded untpote (fig. 4). He
places a st rain insu lator at t he ground
anchor of one guy and feeds it with
an L-network placed in a weather­
p roof 'd og house' at the foot of the
guy, All the other guy wires are
broken up with st rain insulato rs, and
the top port ion of the guys are bolted
directly to the tower to act as addi­
t ional top loading . A heavy cable is
buried from the tower base to the
leed point to keep the loop resis­
tance low. And , in addition , ten 150
foot radials are laid along the sur­
face of the g round and connected to
the tower at the base. A photograph
of the installation is shown in fig. 5.

" Don uses a surplus roller coil w ith
8 millihenry inductance in the match­
ing unit. The capacitor is a th ree­
gang broadcast variable uni t, as the
voltage across it is quite low. He fed
the tower with a few watts of power
at 1825 kHz and adjusted the coil
and capacitor for minimum S .W.r. on
the feed line, He says the S.W.r. is
quite low across the whole 160 meter
band from 1800 kHz to 2000 kHz."

" Well I heard Don, W31N, during
the last 160 meter test . He put one
helluva signal out here in California ,"
sa id Pendergast.

" We ll , he may not be so loud now, "
I replied. " In his leiter, he says he
is experimenting with a parasitic di­
rector aimed on Europe , It is sus­
pended from a cable between the 90
foot tower and an 80 foot towe r
about 200 feet away in the desi red
di rection, An insulated 60 foot top­
loaded hori zontal portion plus a 75
foot down-lead is used for the di rec­
tor , shaped like a 'r-etement. A ro ll er

coil from the bottom of the vertical
wire to a second set of radials pro­
vides the tuning ad justment. A re­
mote relay shorts out the roller coil
when a circular pallern is desired.
The gain is not spectacular , but on
160 meters , every bit helps!"

"l'd certainly love to put up some­
th ing like that ," said Pendergast ,
with a wistful tone in his voice. " II' s
tough to be loud on a city lot. "

"Well , you are a lot luckier than
some fellows I know. I got a leiter
from Jerry , W4IQW/4. He's going 10
North Ca rolina State College and
lives in a two sto ry, wood frame
apa rtment bui lding . No antennas
allowed, naturally. So Jerry merely
tossed a small diameter wire across
the roof of the bui lding (fig . 6) . The
antenna l ies hidden on the roof and
dangles a few feet down the opposite
side of the building. He brings one
end of the wire in through the win­
dow to an L-network and uses the
heating system wh ich runs around
the baseboards of the room as a
ground. He says the simple antenna
works well on 40, 20 and 15 meters .
He doesn 't know how long the wi re
is , but guesses il is about 35 feel
long . judg ing from the width of the
building ."

"Necessity is the mother of inven­
tion ," rema rked my fr iend.

" Now that we 're speaking of end­
fed wires, I received an interesting
note from 'Speed' , WBRKD. He's
using an end-fed wi re that is high in
the cente r, and low at the ends ,
somewhat in the fashion of an in-

verteo-v . He feeds it wi th a pi-net­
work , through a coax bridge . He
notes that the mini m um s.w.r .
changes with the weather. During the
dry season his S.W. r. is near unity
and in wet weather il rises as high
as 1.5-to-l . I have noticed that the
s.w.r . and also the antenna currenl
on my 160 meier Marconi va ries with
the dampness of the soil , and I'm
pleased to see Ihat someone else
ag rees wi th my observations. It
proves that the ea rth under the an­
tenna really exe rts a profound in­
fluence upon the operation of the
antenna. "

" Wel l. I notice th at the s.w.r, on
my feed l ine changes when I aim my
20 meier beam inlo a nearby tree ,"
rema rked Pendergast. " And I also
notice that the s.w.r. change depends
upon the season of t he year. The
more leaves on the tree-s-end the
more sap in the t runk , I suppose­
the higher the value of s.w.r. "

" I don 't think we know everything
about antennas just yet ," I observed.
One of the things that puzzl es me is
the often-published graph showing
the radiation resistance of a halt­
wave dipole above ground. Of course,
the curve is the theoretical case and
may not represent what is going on
in real life , where the dipole is sus­
pended above an imperfect ground .

" In any event, the classic curve
shows that the radiation resistance
of a dipole is about 73 ohms at a

(continued on page 70)
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Who is ~ J ? ?

How Many Are firsts??

These and other questions are answered in an early report on the CO
sponsored Special Bicentennial Achievement Award:

BY BERNIE WELCH, AC81MZ

W' hen is an award a contest? It had to be when
the "USA~WPX·76" was announced by CO in Octo­
ber 1975. A numbered award presents a special
challenge from the start and ours was no exception.
As of 0500 GMT, January 1, 1976, the bands be­
came saturated with the special bicentennial-pre­
fix calls. In fact, for the first few hours it sounded I

like a combination of the CO World Wide OX, the
WPX/SSB Contest. Field Day, and Sweepstakes,
plus 1 or 2 others. You can bet your old wornout
807 that this QRM included a big percentage of

The USA-WPX·76 DX :: 7 Award Winner is Richard C.
Spence/ey. AJ3AA, betfer known as Dick. KV4AA. This
was an excellent endeavor by the person who starred
it all many years ago. As originator of the WPX Award
Program for CO in October 1958, Dick is aware of the
importance placed on his special "AJ3" prefix by
WPXers. He is putting forth an all out effort to make if
available to the world. As of the first week in Feb., he
had made over 2200 contacts. In 1969, Dick was the
4th member selected ro the OX Hall of Fame. A OCWA
and DXCC member, he rates WAZ tops among his
many awards. He is past President YASME Foundation

and from 1951-1959 was CO's OX Editor.
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WPXers working contacts toward that number "t"
on the award.

How many number "ts" can be awarded. For
this award we have three: USA : 1-for the Con­
tinental USA; OX :: 1-for outside the Continental
USA; SWL = t-i-ter a special version for Short
Wave Listener Stations World Wide. Each of these
in a separate numbered series.

Congratulations To:
Rick, AA5VDH,-USA =1 and Dick, AJ3AA,-DX
::1 on their outstanding bicentennial year achieve­
ments. Rick and Dick as well as USA :t2,-Scott,
AABUUY accomplished this during the early hours
the first day of 1976. As yet (early Feb.) no applica­
tions have been received for the s.w.1. awards.

Never let it be said that in the quest for #1 there
are no "firsts". This award has a "carload" poten­
tial. Early examples are Doug, XJ4QZ (Canada);
Bob, AK9RMG (Novice); Douglas, G6TA (England);
Clara, A84NXA (YL). And the bold listings in "The
USA First 35" block indicate the first award issued
for a different prefix and/or state. Can you imagine
the number of firsts not yet tapped??

Thanks for your many letters. As a result of
queries received, several items pertaining to the
rules need clarification. (1) The award is FREE,
courtesy of CO. Send no money. (2) The award
period ends as of 0500 GMT, Jan. 1, 1977. The cut­
off date for the acception of applications is March
1, 1977. This is to allow time for boat mail to arrive
from rare and isolated areas of the world. (3) Yes,
you can qualify for more than one award-a fixed
station, all contacts from the same QTH and a
mobile station with all contacts mobile, are sep­
arate awards. Each could qualify for more than
one award in their category, provided all the con­
tacts were with new and different stations using
the special USA Bicentennial Prefixes. (4) The use
of WPX Award Application Form 10518 is not
mandatory. You can make your own form. Just



fo llow the applica tion requi rements l isted in the
rules. (5 ) QSLs are not requ ired. If you haven 't
already sta rted to accumula te those specia l bi­
cen tennial prefi xes, the re is still ample time to
quali fy for this very att ractive award . Some award­
chasing amate urs are work ing toward " spec if ic
num bered " certificates such as : #50, # 100, 200,
etc. It is not uncommon fo r others to be a double
or tri ple achiever fo r the same award . This is even
an excellent opportu nity for non -award hunters to
join the fun .

The USA-WPX-76 is a once in a li fet im e award
and is defini tely a part of the Spi ri t of '76. GOOD
LUCK ! Watc h fu ture issues of CQ for addi tional
reports .

Appli cations fo r USA-WPX-76 Cer tificate Awards
shoul d be sent to WBIMZ, 7735 Redbank Ln., Day­
ton , OH, 45424, USA.

AWARD "

001
002
003
004
005
006
007
008
009
010
011
012
013
014
015
016
017
01 8
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035

• THE USA FIRST 35 •

CALL

AA5 VDH
AA8UUY
AA0TKJ
AA9UEK
AB81 AY
AC4CRW
AC7H KI
AA1 EUO
AC7CKW
AD0QIX
AC9LUH
AC7WMY
AC4CHK
AC8WT
AA70 BH
AA4WTG
AA2AUB
AC4WSF
AC3 ARK
AA6CPP
AK9RMG
AC40ZF
AD9DAF
AC1DWA
AC8KPL
AB4ZXP
AA2CCF
AA6GLD
AC6GSQ
AC7ULC
AB4ZTI
AC7KOI
AC2GA
AC81 EC
AD1 RQF

STATE

AR
WV
KS
WI

OH
VA

WA
ME
AZ
CO

IL
WA
VA
MI

MT
FL

NY
VA
PA
CA

IL
FL
WI

MA
MI
KY
NJ
CA
CA
OR
NC
NV
NY
M I

MA

The Ark ansas OX Association President , Rick Roderick,
AA5VOH is the USA ;: 1 Award Winner . Primarify a
DXer, Ric k enjoys contes ts and is an enthusiast ic
award chaser. Among his many accomplishments , he
is especially proud of his 20 meter CW. WAZ #7. He
has won WPX Contest certificates , holds WPX Awards
fo r S.S .8.. C.W. and Mixed and is on all three WPX
Honor Rolfs. A OXCC member, he has 5 Band DXCC
and WAS. An active radio amateur since 1968. he is
past President of the Arkansas Vaffey Amateur Radio
Club. A very remarkable fea t, Rick . Tha t extra effort

did the job.

ALUMA TOWERS
ILOW PRICEDI

M.d. In Aluminum

* TELESCOPING
* WALL MOUNTED
* GUYED

FOR :

TV-CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL
Towers to 100 feet. Specials
designed & made. See dealer

o r ca ll.

ALUMA DIVISION
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MathsNotes
BY IRWIN MATH, WA2NDM

R

500 - 0

63.
CT

2C1I 'C+ act
2 \~ , !,
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Fig. 2-A " d igi tal'" capacilance decade.
See the texl lor details.

in itself but can save hours 01 time.
(Believe me I've used it on many
occasions) .

As can be seen, half of a 6.3V
filament transformer (3 .15 volts) is
connected in series with a current
limiting resistor, the unknown diode
and a zero center d.c. milliameter.
If a good diode is connected to the
circuit, It will rectify the a.c. and
cause the meter to deflect. If the
diode is open, there will be no meter
reading and if it is shorted, a.c. w i ll
pass which will not deflect the meter.
In ad di tion by bu i ld ing the ci rc ui t as
shown in the fig ure, the meter leads
may be connected so that the meter
poin ter points to the cathode ter­
minal . thus unmarked diodes can be
easily identified. The operating vott­
age of the device is also small

(Cont inued on page 69)

FIg . 3- A Simple d iode lester / ldentilier .
The va lue of R should be chosen for
lu ll scale del/ection 01 the meter wllh a

good diode.

orec.sron resistors at gIve away
prices and this is an excellent way
to employ them.

Several such decades may be
mounted in a common cabinet and
connected in series and will result
in a wide range precise variable
resistance. Remember however, the
wattage rating of this decade is only
as high as the lowest wattage rating
of the resistors used .

Fig. 2 is another interesting "dec­
ade +" device but this time, with
capacitors.

Here we have employed a standard
BCD tnumbwheet switch to switch a
series of 4 capacitors between 0 and
10. The BCD logic of this type of
SWitch is such that the capacitances
are paralleled in the correct order to
achieve a 0·10 range . The value of C
is 1/10 the total value desired by the
decade. So , for a 0 to 1 uF decade.
C would be .1 uF, 2C .2 uF and so
fo rt h. With this scheme, one could
also ob tain d ig it al t hu mbwhee l
switches that go beyond 10 and
therefore get ca pacitances up to 1.5
times the basic value of C. Alter­
nately, slide or toggle switches could
be used if you do not mind doing
the mental arithmetic-the sum of
the switch settings is the capaci­
tance . Like the resistors. Ihese dec­
ades could also be " stacked" by
placing them in parallel (the " 0"
posrtion 01 the switch does not con­
nect any capacitance).

There are two precautions to bear
in mind if you do use th umbwheel
switches . First is to be certai n t hat
the contact ratings are adequate to
carry the currents to be encountered
-particularly with erecrorvnce. and
second to take into account the stray
capacttance when dealing with very
low capacitance values (below about
50 pF) .

In fig . 3 we have a neat httle gadget
that can be quite useful when check­
ing diodes from one of those bar­
gain sources that give you " hund reds
for a dollar. This device IS simplicity

c s'6

Q O~__

o O~- _

L ast month, you will recall , we be­
gan discussmg various ways 10 Im­
prove lest equrpment-c-oarucutarty
Lt. generators. This month we will
continue in the test equipment area,
but instead 01 improvements we w ill
present several simple but interest­
ing items thai will be useful additions
10 all experimenters labs.

Fig . 1 is a schematic of a versatile
decade resistor thai can be made of
only 4 independent resistance values
and a standard 2 pole 10 position
rotary switch. The value of "A "
should be 1/10 of the full range of
the decade desired. For example . if
a 0-1 K decade is desired, R would
be 100 ohms. 2R, 200 ohms and 4R.
400 ohms. If precision resistors are
used. then the entire decade will be
a orec tston device. Many surplus
houses do offer various assorted

FIg . I -A Simp le reSISlance decade device
described in the led.

r
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In Focus
BY BILL DEWITT. W2DD

Yes, You Can Watch SSTV On
Your Regular TV Set!

Right from the start , interest In

slow scan television has been in­
hibited by the transient nature of
the images viewed on a greenish­
hued screen. Because slow scan

. pictures are transmitted at optional
rates ranging from 8 to 34 seconds
per frame. it has been necessary to
view them on a long pe rsistence CRT
screen simi lar to those used for Ra­
dar display. Now, a device calle d a
scan converte r makes it possible to
see these still pictures in complete
lorm on a " regula r TV set " . These
black and white p ictures can be
v iewed in sequence as received, o r
ind ividual Irames can be "trozen"
lor extended viewing. II you haven't
seen a demonstration of what is cur­
rentl y possib le, you just don 't know
new exciting SSTV can be!

So , scan conversion represents the
first revo lutionary change to occur
in SSTV technology since the int ro­
duct ion 01 the system by Copthorne
MacDonald (now Wi!ORXIVE1 ) in the
late tittles.

Don 't get the idea that scan con­
verte rs are brand new " hot off the
press" items. They have been around
for several years , but they have not
been generally avai lab le to amateurs .
What then has changed the picture?

I bel ieve that four things are prin­
c ipall y respons ible for the rapidly
inc reasing number 01 scan convert­
ers used for TV set d isp lay 01 re­
ceived images. Not necessarily in
order of importance, they are : The
ava ilab il ity of designs (by W0LMD,
WB9LVI, and DL2RZl for d ig ita l scan
conve rte rs: The lowering of prices
01 many of the IC chips used in d ig­
ita! scan conversi on : The avai lability
01 a commercially built storage tube
scan converter (Robot Research 's
Model 300): Th e ava i labi lity 01 PC
boards designed for the const ruction
of the d ig it al scan conve rte rs men­
tioned above.

I'm su re that watching SSTV pic­
tures on the long pers istence (P-7)
type monitors w ill continue to hold
great fascination lor a grea t many
hams. The P-7 monitors are less
complicated and cheaper by far to
bu ild , but there 's no doubt about it,
the advent of TV-set display of slow
scan pictures is broaden ing the base
of interest in SSTV enormously. " In
Focus" w ill after further comments
of a general nature on this subject
as tim e goes on, but now, on to
specifics !

Scan Conversion Scoreboard­
At Home And Abroad

By the time you read this, I expect
that there wil l be at least 15 or 20
WB9LVI-designed converters (usi ng I
the W3GKW boards) in use , and more
on the way.

Rick Vidmar, W9LXM, of Wood­
ridge, III. and Jim Rogers, W4ATK of
Birmingham, Ala., have buil t their
own versions of Dr. Steber's design,
Rick 's converter uses a core plane
memory, while J im 's unit employs
2102 RAMs instead of the 1404 mem­
ory chips . More deta ils and p ictures
of W9LXM 's convert er are incl uded
later in th is column,

You say wiring up those boards
is just too much? You say you can 't
find the components? You say the
whole thing is just too complex?
Well , Nor ris Sapp, W8LFA, has the
power of positive thinking . He is
building BOTH the W~LMD and WB­
9LVI scan converters! As a mailer
01 tact . he's just fin ished up the LMD
converte r and w ill be working away
on the LVI boards during his current
voyage on the contai ner ship Nancy
Blykes (WCUU). Norr is is the Radio
Officer on the ship.

On the European con ti nent, DL­
2RZ's scan converters are finding
favor. There may be close to a dozen
01 them in ope ration by this time. In
Eng land there are 8 or 9 LVI con­
ven era taking shape. How about
some reports Irom Africa . Asia , and

Fig . I-Power supply board for the
W9LXM Scan Converter .

Down Under?
So far as the storage tube ap­

proach to scan conversion is con­
cerned , I bel ieve that there are onl y
three or lour amateurs using home­
brewed storage tube converters. In
early February , Joe Hawkins, Presi­
dent of Robot Research told me that
they had shipped about 60 Model
300s, still working on a stack of
orders.

Dayton bound SSTVers are anx ious
to see the Sumner HCV-2CS scan
converter usi ng Charge-Coupled De­
vices and the Dig ital Group 's W~LMD
Super System on wh ich no deta ils
have been ava i lable.

Fig. 2-Horizontal and vert ical sweeps
are " p iggy-bac ked " a top the Microdata

board.
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4. Wi th the co re memory, a picture
can be sto red indefinitely-even dur­
ing a power-off condition.
5. The complete scan converter con­
ststs 01 4 modules:

A. Power Suppl y
1. 5V. at2.2 Amp.
2. -1- 12V. at.2 Amp.
3. - 12V. at.2 Amp,
4. 6V, at.1 Amp,
5. - 5V. at .03 Amp,
6. 16V. at 1.6 Amp.

8. A board corresponding to fig. 3
in WB9lVI's a rticle. These com­
ponents could have been just
as easily mounted on the main
Augat board . but were bread­
boarded separately as insur­
ance against possible problems.
Rec ommend placement on the
main board.

C, The main board conta ins the re­
ma in ing ICs and associated
components. Th e Augat board

Fig. 5-FLASH! Naval vessel captured by
SSTV camera' Blame the little eots on

W2DO·s tape playback

bytes. Each byte contains 8 bits. To
fU lly utilize the memory capacity of
65K bits, the pixels are packed two
per word.
2, The memory is accessed at a 474
kHz, rate (.984 MHz. divided by 2).
The memory address is driven di­
rectly off the outputs of UJO. U31 ,
and U33 in WB9lYI's article.
3. A complete memory cycle actually
takes only 1.0 microsecond: 0,5 m i­
crceec. fo r a read operation plus 0.5
rmcrosec . for a write operation at the
addressed memory location, Each
memory cycle always consists 01 a
read followed by a write operation.
The write operation however, can
consist of re-writing the information
just read or writing new informat ion.
This function is controlled by a front
panel switch to enable wri ting only
desired pa rts or portions of a re-run
of the same frame (to eliminate QRM
or destroyed po rtions 01 an al ready
sto red frame).

Y-1, mostly unreadable, loses sync ,
pictures Interrupted.

Ken Wood Jr. K611S. is principally
responsilbe for this reoortmq system.
He started out with a scale of 9, but
soon discarded it as being too cum­
bersome. The system has been in
use on the Navy Marine Corps MARS
SSTV Specialty Network for some
time , Tom says, " Try it you may like
It!" Not a bad idea, and thanks for
the input Tom ! Inc identally, t ha t
MARS SSTV net meets at 2100Z on
Saturdays and Sundays on 13975 .5
kHz ,

Details On The W9LXM Core
Memory Scan Converter

DUring a recent SSTV contact with
Rick Vidmar , W9lXM, he mentioned
that he was viewing my transmissions
on a 12 inch TV set via a modified
version of the scan converter de­
scribed by Dr George A. Steber,
WB9lVI, in the March and May, 1975
issues of OST

Rick is using a Microdata Core
Memory Plane. Part No. 20002208.
Core drivers and read-out amplifiers
are Included on the 8 12% inch
board. This was a " rare" surplus find
on Rick 's part but there may be
others showing up. Unfortunately
Rick cannot pm-pomt any source of
these core memories. However, those
interested would do well to keep
Checking their surplus sources for
tt us Microdata board or its equtv­
alent.

As is evident from the information
supplied by Rick , the use of a core
memory like the Microdata 20002208
can greatly reduce the total effort
involved in bUilding a digi tal scan
converter.

The photographs of figs. 1, 2, and
3 show Rick's handwired boards. The
line averaging feature of the scan
converter was not operational at the
time that the monitor screen photo
of fig 4 was taken . There will be a
paired picture comparison showing
the image quality obtainable with
and without l ine averaging in an
early Issue. The sharpness . tonal
scale, and lack of " whiskers" or
other defects in the "girl picture"
indicate how effectively Rick has
'put it all together."

These preliminary comments are
offered as an introduction to Rick 's
information. I think that Rick's data
will provide a timely and useful guide
lor anyone contemplating the con­
struction of a digItal scan converter.
-W2DD.

Scan Converter Details Supplied
By W9LXM

1. Storage IS accomplished by a core
memory module that contains 8192 I

F, 4- 0 1f the screen man lo r photo
demons rra tmg sharpness and tonal range

of W9LXM' s system,
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You don t have to be a latter-day
Hugo Gernsback or a present day
Jeanne Dixon to predict t hat 1976 is
going to be the year of the scan
converter!

R·S·V-An SSTV Reporting
System

A recent leiter from Tom Pollock.
WB6ZYE of Monrovia CA.. reports
the use of an effective signal report­
ing system for slow scan. Come to
think of it, we could use a qooo
reporting system!

'rtus system was developed lor
MARS use, but Tom suggests its use
for amateur SSTV. Here's a near
verbatim version of the R-S-V system
as described by W86ZYE.

R stands lor Readability. S stands
for Signal strength,

Y represents Video Quality accord-
ing to the following ratings:

VAS, closed circuit quality pictures.
Y.4, good pictures With multi-path.
Y-3, gOOd pictures with interfer-

ence,
Y-2, readable pictures with multi­

path and interference.

FIg 3 Augat board (lrade name) con­
tammg many ICs and associated com­
ponents As mentioned m the text th s
type 01 board has excel ent vee and GRD
dlstnbutlOn planes. 30 gauge wire wreo-

ping is used lor all connections.
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(Continued on page 69)

A Little Feedback Means A Lot

Bill Clasen, W6THR, taped a good
share of the contacts between We,..
MUX/ Papillon and land based sta­
tions. The "stitching" marks on the
picture (fig. 5) made from Bill's tape
were caused by a problem with MY
tape recorder. Sorry Bill !

Mail response to the DCX/CLG
SSTV Monitor article (CO, Dec. 1975)
has been most gratifying to author
Steve McKeown , WA2CLG. Twixt
terms at Rensselaer Polytechnic In­
stitute. Steve added 256 line capabil­
ity to h is monitor. If you 're interested
in the details, drop him an s.a.s.e. at
17 Seneca St. , Sidney. N.Y. 13838.

Steve and his Dad, Jim McKeown,

- --- - -- - -- --- --

Fig. 6--Jerry Foster, WgOWH, en;oying some " arm chair copy" .

Pacific waters just ot! San Diego-­
in brill iant sunshine with the temper­
ature at 85F.

Dave Smith, WB6ZFT, Peter Kuehn,
WB6TOC , Paul Babcock, WA6UOU,
and Lee Cohen, W6MUX, loaded a 1
kw gasoline-powered generator, a
Swan transce iver, a Robot 300, a fast
scan monitor, and a camera onto
Lee's sloop, The Papillon, for a day's
cruise and fun slow scan!

Live pictures of the crew, passi ng
boats, and dock scenes were trans­
mitted during the scores of contacts
made from The Papillon. Ocnqratula­
tions to these enthus iast ic SSTVers
for getting out of the " graphics rut"
and making imaginative use o f slow
scan! Incidentally , here's a good
example of the value of the f rame­
grabbing approach to slow scan
video!

used for the main board has
excellent V., and GRD dist ribu­
tion planes. Th is greatly reduces
noise probl ems. (No problems
were encountered, but this fea­
ture vi r tually e l im ina te s th e
probl ems encounte red when
hardwiring multiple boards. One
problem-they are expenstve.)
30 gauge wi re wrapping is used
for atl connections.

D. The memory board contains atl
the necessary X·y c urre nt
drivers and read-out amplifie rs.
Data communication is via a bi ­
directional data bus to data
latches on the main board. The
Wri te data la tches are fed by
U21 (WB9LVI's article) and the
Read-out latch es drive U50 and
U51 (WB9LVI's article).

Please di rect you r comments and
questions on this information to W2­
DO. The courtesy of an s.a.s.e. will
be appreciated.

How To Improve Your SaUd
State And Digi-Power

Heath kit has a couple 01 winners
in the homestudy category. Digital
Techniques (Ki t EE-320 1) covers
fundamentals of digi tal circuit de­
sign. This homestudy (NOT corres­
pondence) course is comprised of
two large notebooks f itled with ex­
planations of most solid state devices
commonly used, and di rections for
thei r experimental /instructional use.
Also included in his kit are six 33 '1:1
r.p .m. records and 44 parts fo r use
in 24 experiments.

A study prog ram broken into 10
segments (wi th questions) leads you
through the digital " woods" from
binary numbers to micro-processors.

As an adjunct to the Digital Tech­
niques course. and for independent
experimentation, Heath offers their
Dig ital Design Experimenter/Trainer
(Ki t ET-3200), Th is ki t consists of a
portable typewriter-si zed enclosure
the top of which is fitted wi th sock­
ets. switches, and facil ities fo r bread­
boarding various circuits. The unit
also includes three regulated power
supplies and many ICs such as LEOs,
clocks, etc,

In my opinion, you cal") learn just
so much by reading about someth ing.
Until you sta rt putting a few ICs in to
a ci rcuit, making them work (and
blowing a few!), you reatly don 't know
what the devil you're talking about.

Slow Scan Rides The Waves
Oh to live in southern California!

Last January while I was sta ring at
an unbelievable - 15F, on the ther­
mometer and wondering what to do
about frozen water p ipes, a group of Fig . 7-When Wt10WH says " I'm ready wi th video" , he really means It ' Lights ,
W6's were cru is ing in the calm I camera , action!
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ADRIAN WEISS. K8EEG. ON

GeHing The Thing To Work III:
Current Loops And Bypassing

tr, an ideal situation such as that
implied by a circuit schematic , the
on ly r.f . path from one end of a
transmitter circuit to the other is
thru the components represented by
the schematic symbols. The paper
c ircuit assumes theoretical levels of
stage amplification and selectivity
which are in keeping with design
objectives. For example, the de­
signer may choose a double ptnet
Interstaqe matching network be­
cause in theory it will provide a
higher magnitude of harmonic rejec­
tion than will a single plnet or tank­
link matching approach. Many such
choices confront the designer, and
with care , he may produce a paper
design which promises an overall
ga in of 35db with unwanted nar­
mentes down 40db. Unfortunately,
these figures are merely theoretical ,
which means they are ideal.

Such ideal situations simply do
not occur in reality. In a transmitter,
we are dealing with r.f. currents
wh ich can radiate in all directions
from wire leads, toil strips, and the
components themselves, all of which
can serve as miniature transmitting
and receiving antennas. In other
words, in an actual transmitter, a

Fig . I -A typical intefmediate amplilittr
stage used to illuslfa te bypass thttory

discussed in the text .
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multiplicity of paths exist along
which r.f. currents can pass to places
where they don't belong.

Our primary objective in tinkering
with a transmitter , then, is to ep­
proximate, as closely as possible,
the schematic ideal 01 a single r.f .
path thru the successive stages of
an amplifier chain in order to elimin­
ate harmonics, parasttrce. and other
problems mentioned in an earlier
column. This process requires close
attention to the physical layout of
components on the p .c . board , espe­
cially with respect to the major and
minor r.f. current loops. and bypass­
ing points; secondly, to interboard
connections if more than one board
is used; and thirdly, to external con­
nections such as o.c. power leads.
key/mike leads, bandswitch leads.
tuning capacitor leads, r.f. current
beanng switching leads, output
ports , and others. While the impor­
tance of any of the above three
categories varies with the specific
transmitter under development, gen­
erally speaking , many of the above
mentioned items will be of signifi­
cance in the effort to achieve ade­
quate purity in the amplification of
the signal.

Bypassing Strategy
The nature of effective bypassing
strategy can be focused in question
form : when is a point on a board a
real ground point and at what tre­
quency. given the frequency of op­
eration 01 the stage and the values
of the bypassing capacitors? In gen­
eral , little attention is paid to selec­
tion of grounding points for bypass
capacitors both in homebrew and
commercial p.c . boards . The com­
mon assumption seems to be that,
given the usual small size of a typical
o.c. board, any point on the ground
foil is as good as another when
bypassing is concerned. That this
is not the case has been indicated
many times in my experience--but
not always. For example, the MFJ

40-T transmitter board has a driver/
oscillator stage bypass capacitor
grounded at the top side of the
board (opposite the bottom, where
common emitter ground points are
found) tnat. when changed so that
it grounds at the emitter common
foil point, produces a small dif­
ference in stage gain. That difference
is further ampl ified by the final t ran­
sistor to produce about a 0.4 Vrms
difference in ultimate output of the
40·T. It isn't much, but it does ll­
lustrate the point. Similar effects
have been encountered with home­
brew rigs developed by this writer­
until I paid ettentlon to bypass
grounding strategy as a matter of
course in board layout. The general
rule of thumb to follow is : a common
grounding point should be used by
all bypass capacitors in a given
stage, and that point should coin­
cide as nearly as possible with the
emitter ground point for that stage.

Consider a typical intermediate
amplifier stage shown in fig. 1. The
function of B+ bypass capacitors C,
and CJ is to remove r.f. current from
the B + lead coming to the stage.
This insures that the r.f. developed
in the stage will not find a path to
other stages through that B+ lead .
Capacitor size is chosen to present
a very low reactance to r.t. currents
to be bypassed to ground. In rela­
tive terms , bypass capacitor size is
very large for the given frequency
of stage operation because it is as­
sumed that very little, or no, induc­
tive reactance will exist in series
with the capacitor in the form of
capacitor leads or tol! strips. Typical
bypassing strategy is to choose
values whose reactance will (as­
suming zero lead length) effectively
bypass r.t . currents above and below
the operating frequency, as welt as
removing currents at the operating
frequency. However, given a 0.1
mf capacitor, it doesn't take much
lead length to provide an inductive
reactance which, in conjunction with
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the capacitive reactance of the ca­
pacitor itself, will produce a series
resonant circuit in the v.h.f., or even
h.f . region. If that occurs, the exact
opposite of bypassing occurs with
res u Ita ntinst abi lit le s / h arm on ics
ad-teo to the circuit signal, as well
as poor B + isolation.

In practice, then, our objective is
to make bypass capacitor lead
length as close to zero as possible
- including the length of t he foil
strip reaching to the common emit­
ter g round point for the stage. If
this is done, the stage becomes a
self-enclosed amplifier, in a sense,
with r.t . passing only from input to
output. Now, this is not to say that
a 1 5 inch foil strip will produce
problems related to gain and stability
in every circuit-merely that u can
and has. at least in my experience.
An interesting experiment that will
illustrate that not every point on a
p.c. board ground foil is at zero r.1.
potential is performed with a sensi­
tive v.t.v.m . and d . probe (read ing
down to microvolts, and in some
cases, millivolts will suffice). Select
a common ground point , such as at
the emitter of the final amplifier,
and proceed to run the probe around
the foil. Be sure to avoid picking up
stray r.f. as opposed to d . currents
in the ground foil. Now. not every

transrmtter will produce readings,
bu t some will. Jt makes one think
twice about "when is ground actu­
ally ground?"

Oftentimes the simplest method
of bypassing B + leads wi th zero
lead length is to mount the bypass
capacitors uncerboaro rather than
aboveboard. Generally, if the board
is fa irly compact, t his method wi ll
allow the shortest possible connec­
tion to an emitter ground site. One
method of layout to definitely avoid
is to ground bypass capacitors of
successive stages to a thin strip of
foil that runs the periphery of a p.c.
board , eventually reaching the emtt­
ter ground side of the board . This
is the case with the MFJ 40·T men­
tioned above. The total distance of
the foil along the edge leading from
the above-mentioned bypass capect­
tor to the actual emitter site of the
driver is only about 2 inches, but
that is significant in this case:
Replacing the capacitor to an under­
board position produced the above­
mentioned difference in output.

Board layout should be designed,
in short . with bypassing strategy in
mind. For example, see the- hoard
layout for the 13 walt 1.8 MHz
amplifier shown on p. 26 0 the
January, 1976 issue and note the
strategy: the B +- lead is posit ioned

on the board so that the three by­
pass capacitors can be soldered
directly to the emitter strip of the
final transistor. Note also that ground
points for major and minor current
loops also are soldered directly to
the emitter st rips. We'll continue with
that subject in the next column.

News
Would you be lieve it? KBMFO's

package of 100 + OSL ca rds arrived
in the mail last week and qualifies
him for ORPp DXCC =-3!!! Don had
to work 126 before all the necessary
cards were received. And so , two
months after asking in print " Who
will be the next to qualify for ORPp
DXCC?" we have the answer­
KBMFO. I'll have to get to work on
the rather gruesome task of photo­
graphing a suitable publicity shot of
the trophy . Gruesome.

Again , we are getting to work on
sorting out and returning mail re­
ceived by The Milfiwatt. This is a
long process . so patience please. We
are looking into the possibility of
someone taking over the publica­
tion of The Milliwatt , since it does
not appear that I will be able to
continue with it.

Hope to see many of you at the CO
booth at Dayton later this month.
Until next month, 73's, Ade, K8EEG /.0
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Wan' '0 display 320 OSL's in 13 square 'ee'?

Or how abou' J 120 cards in 23 square 'ee'?

Read on and ' ind ou, abou' a good one evening project.

Build Your Own
QSL Card Display Rack

BY JOSEPH P. FINCUTIER. W31K

Hesr

HC4T

KK91

Actual construction need not follow the detailed
procedures and the dimensions given in the article
are approximate, but sufficient information is given
for you to design a rack to suit your own needs.
The mounting board itself is about 36- long, with
hangers spaced about 1·2- apart. The photo shows
a rack, made from what was available in the shack.
and hung from the ceiling joists. Basically there
are a number of trianqular hangers mounted in
screw eyes on a support board and from each of
these hangers two Tepabco hanging files are
suspended.

Fig. 1 shows details of the hanger const ruction.
Fig. 1 (A) is a simple bending jig using a board and
either wooden dowels or standoff posts to fo rm a
uniform triangular configurat ion to bend the hang­
ers. I used galvanized iron wire about O. l u in di­
ameter to fo rm my hangers. After a suffi cient
number of hangers were fo rmed, I held them in
a vise so that a pivot wi re could be attached. The
pivot wire is laid along the groove fo rmed by the
overlap of the hanger wire and soldered as shown
in fig. 1 (6) . The pivot wire should be a little bit
longer than necessary at this point unti l a method
of mounting is decided.

You must now decide on a method of mounting
the hangers. In my case I mounted them on a
board which in turn was hung from the ceiling
joists. However if you wanted to mount it directly
on a wall you could use screw eyes and a retaining
bar. In the photo I show the use of screw eyes and
a %" square metal bar. Fig. 1 (C) shows this meth­
od. Fig. 1 (0) shows the use of some small alumi­
num angle and channel. However if you have a
drill press the channel could be replaced with '2 ·
square bar and drilling all the holes to the same
depth.

Cutting the pivot wire to length comes next. This
length will be determined by the spacing of either

HBOXt ~

D o you like to cover the walls of your shack
with aSL cards? Why cover up nicely panelled
walls ? Why use valuable wall space for cards
when you could use the same wall space for book
shelves to hold textbooks, manuals, magazines
and the like? However, if you like to display your
aSLs so that you can brag about your accomplish­
ments, I would like to present an idea and some
simple construction plans on how to display a large
number of OSL cards and not rose much wall space.
The photo shows a display for 280 cards in about
10 square feet of wall space. So pick the size of
display you want and read on.

so • co • April , 1976
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Fig. 1-Construction details lor OSL card display d iscussed in the text .

8B GREGORY ELECTRONICS CORP.
~ 249 RI. 46, Saddle Brook, N.J. 07662
L:...:...:..... Phone : (201) 489-9000

for 520 cards in approximately 11.5 square feet.
I won 't even try to come up with ideas on how, or
in what order, to display you r ca rds. There are
just too many ways to " order" the display. Let 's
think BIG! With 27 hangers on a 6 Y2' board you
could display 1120 cards in approximately 23
square feet of wall space. Big enough?

(Finder's Fee)

For Information
Leading to the Capture of:
Used FM Two-Way Radios
made by General Electric,
Motorola and R.C.A.
We're Interested in Buying . . .

CALL or WRITE

Ill~ "'1\n))

Ihe screw eyes and the retaining bar or the angle
and channel. You want to be ab le 10 insert the top
of Ihe pivot wire into the top screw eye far enough
so that the bottom of the pivot wire can be placed
in the bottom screw eye. When Ihe bottom of the
pivot wire touches the retaining bar the top of the
pivot wire is held inside the screw eye. You have
the same problem with the angle and the channel.
The spacing between the angle and the bar must
be such that the top of the p ivot wire goes far
enough into the angle to allow insertion of the bot­
tom in the channel then drops down into the chan­
nel and is still retained by the angle at the top.

U might be well to discuss cutting the bottom of
the pivot wire. This should be a nice smooth cut
at right angles to the length of the wire with the
sharp edges chamfered slightly. This will prevent
unnecessary wear on the ret aining bar as the
hangers are swung on their ax is. Once I got all the
hangers built and the pivot wires cut to length, I
cleaned them very thoroughly with some steel wool
and sprayed them with black enamel. Of course
you could choose a color to suit the decor of your
shack.

Now comes the problem of puttinq the hanging
files on the hangers. Well, I guess there are many
ways in which thi s could be done. I happened to
have some black twine in the shack and I laced
two files to each hanger, back to back. Staples
could be used : spli t metal paper fasteners could
also be used. I believe that the most important
factor is to fasten them in a secure manner so that
as you " fold" them back and forth to show off
you r accomplishments they don't " pull apart" .

Since writ ing th is artic le, I have built a new rack
using the " angle and bar" method and have space
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Novice
BY HERBERT S. BRIER, W9EGQ

W'hen a Novice starts looking for
new. commerc ially available equip­
ment spec ifically designed lor his
needs, he has at least three choices
within the Heathk it line. One choice is
the HW-1S. 80. 40. and 15-meter c.w.
transce iver lor $11 9.95. The others are
the OX-60B trenermtter and the HA­
lOB receiver coven ng the 80 . 40 , 20 ,
15. and 10-meter bands at $109.95 per I
unit Both the OX-60B and the HW·16
transmit a 75 or gO-watt input . crystal­
controlled C, W. signal . and each can
be c onverted to '1.1.0. control with the
addition of the optional external HG­
10 variable-frequency oscillator at
$64.95.

Under present propagati on condi­
tions, the HW-16 is probably a " best
buy" for a Novice able to scrape up its
purchase pri ce, because the 10-meter
Novice band will probably continue
to be " dead" most of the time for an­
other year at least , and his license
does not permit 20-meter operation.
Nevertheless, the higher initial cost
of the DX-60B-HR-l0B combination
does buy both present and future ad­
vantages in addition to operation on
two more bands. The HR-lOB does a
good job of receiving s.s.b. and a.m .
phone signals on the 80 through 10­
meter phone bands, whi ch are not
covered by the HW-16. In addition , a

Rev Ben Ranum. WN90 0 G Arena. W IS .

53 913 uses the UbiqUI tous Heath/ot HW·
IS transceI ver and HG·10 vt o. lor general
operatmg on 80 and 40 mete rs and to keep
a schedule w/fh hiS son In Terre Haute.

Ind. (Photo via K9PKO,.
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built-in screen modulator makes the
OX-60B capable of transmitting a
15-watt a.m. phone signal. While a.m.
phone is no longer used extensively
by radio amateurs, there is no rea­
son that the OX-60B cannot be used
for local a.m. ragchews when the
bands close up for OX by operators
who have the necessary licenses. In­
cidently, Bob, WA9WWH. has report­
ed that the c .w. selectivity of the
HR-l0B receiver can be improved
by pulling out one of the crystals in
its crystal filter, The idea is easy to
try.

For those who already have a suit­
able amateur-band receiver , acquir­
ing only the transmttter makes sense.
Besides the OX-60B, other candidates
are the CONAA 15-watter covering
the 80, 40, and lS-meter bands from
National Aadio Institute, Washington,
D.C., 20016; and the Model 50, solid­
state unit from Matrtc . Box 185A.
Franklin, Pa. 16323, selling for $50.00
to $70.00, depending on the options
chosen. You should also check into
the Ten-Tee series of equipment
(Ten-Tee tnc .. Sevierville, Tenn.
37862).

For completeness, we include the
Heathkit HW-8, S-wett. BO-through­
15-meter c.w. transceiver . Selling for
$129.95, the HW-B lights up the eyes
of flea-power afficianados. See
Adrian Weiss, K8EEG 's, monthly
" Q APp" column in CO. Flea-power
operation can be great fun when
done by cho ice, but we really can't
recommend it to an inexperienced
Novice just breaking into amateur
radio.

Other Options

Although there are lew pieces of
equipment specifically designed lor
the Novice be ing currently manu ­
tactured. NOVices stili have many op­
tions 10 their selection 0 1 ecu.oment.
governed largely by their ingenuity
and the size of their pocketbooks.
For those with lots of the termer and
a small pocketbook , the usee-equip-

ment market abounds with possibili­
ties. It includes transmitters like
Johnson Adventurers. Navigators,
Aanger-lls. Valiants; Heathkit OX­
zoe. HX-l1s, OX-100s , Apaches ;
Globe Scouts ; EICOs; Collins 32V2s
and 32V3s: Haulcretters HT-40 's,
Knightkit T-SO, T-GO, T-1SO, and many
other transmitters. The easiest way to
latch on to one of them is to write to
an amateur equipment dealer lor his
latest list 01 guaranteed, reconcmoned
equipment. But to get a real bargain,
you have to pick up the unit from an
individual at flea markets at hamteete.
through hamads, or at club meetings
and put it in operating condition your­
self.

You will need a volt-ohm-meter to
test components for shorts and opens
and the unit's instruction manual. In
fact. you probably can get by servic­
ing a simple two or three-tube (plus
rectifier) unit without the manual by
consu lting a "handbook" and a tube
manual. The equipment inst ructi on
manual is easie r and Quicke r, how­
ever, If the unit is not too dirty, a
vacuum cleaner and a damp cloth
will be sufficient to clean out the
spider webs and accumulated dirt,
but il it is really dirty, the best thmg
to do IS to wash it with soap and
water. An automatic dish washer is
ideal lor the purpose. 00 not leave
the chassis in the machine to tonq.
though ; otherwise the identification
marks disappear from the chassis
and individual components. After
rinsing with clear warm water, drain
the urut and allow to dry in a warm
place for at least 24 hours before ap­
plying power to it. Use the warm air
from a hair drier to accelerate the
drying process.

The idea tnat electronic equipment
can be washed is greeted by dIS­
belief by most technicians, but It IS
true, nevertheless. However, o ld
paper bypass capacitors with their
wax end seals cracked and bu lging
may sizzle and pop when power IS
applied to the unit alter Its bath. But



Kurt KirKey , WN90MJ , 327 So. Lincoln Ave., Mundelein , III. 60060. started his rad io caree r
building crystal sets. It wasn' t until he was nine. last summer that he got his Novice
license. He operates 80, 40 , and 15 meters using a Heathkit HW-16-HG-10B 11.1.0. com­
bination to drive a signal into inverted-Vee antennas. He has worKed all U.S. call areas
and a couple of Canadian provinces, too. A lO-w.p.m. code-proliciency certi fica te com­
petes for space with his OSL ca rds on the shack wall. We are sending WN9 0MJ a one­
year subscription 10 CO Magazine for submitting this winning pictu re in ou r monthly
Photo Contest. If you wou ld !iKe to enter the con test, send a clear photo (p re ferrably
blaCK and white } and some in forma tion aboul your radio career to : Photo Contes t, c i a
Herbert 5, Brier , W9EGO. 409 So. 14th Street. Chester ton , Ind. 46304. Even it you don' t

win , suitable pictures will be prin ted as space pe rm its.

·, , , , .. , .

•

Home
training In
AMATEUR
RADIO

NRI , le a d e r i n Comm u nica ti o n a,
T e le v h ion , E lec tro n ic B a n d TV ­
Ra dio home tra ining. now offeu t he
flut in Amat eur Ra dio courses, de­
Big ned to p repare you fo r the F CC
Ama teur Lieen se ycu ....ant or need.

•

85711 , has gone places w ith his
license. He was first licensed as

(Continued on page 68)

Don't lose your favorite frequency
T he F CC hall aaid "either-or" on
licenBing , but to pan Adva nud and
Extra Claaa examB, you need the
te<-hnicallJUidance aB offered by I\'RI.
NRI Adva ncN Ama teur Radio i. for
the ham who already ha . a General,
Co nditional or T ech Cia.. ticket .
Bll8 ic Amat eur Radio ia fo r t he be­
g i n n er a nd l nct u d e a t r a n amitt e r .
3-band rece ive r , code p racti ce eq uip­
ment. T h ree t raining plan B offered.
Get all t he f actB. Mail cou po n. No
obliKation . N o ..Ieaman will call on
you . NATIONAL RADIO e
I N STIT UT E , W aahington, -
D.C. 20018.

• .••• •• , •• • • • MAIL NOW· •.•• •••. ••••
•

• HATtOHAL It4D1O IHSTITUTt: 8().06G •
: WKl>;"-'..... D C. :l'OOUi
• PIe__ .... Iftt_at_ 001 .......1.... R.., " :
: I " ' n ;.._

: c;ry sc... 1 ;1'_ :

: ace'Uln, IItllN. ".'Il".~ 110111 IT'll" eOiIlC I~ :

•· ._ - - - - - - - - - _ .....- :
•:_..~..~:;;:;::=.: ;:::;~;::;:::;;;::::= .

July. Incidentaly, Newfoundland and
Labrad or stations may use the " XN"
prefix. instead of "VO. "

Congratulations to Robert J .
Nemeth, AK9RMG , fo r being the fi rst
Novice to Qualify fo r the " USA-WPX­
76" award in the first few weeks o f
January. Complete rules for th e USA­
WPX -76 were published on page 27,
Oc tober. 1975, CO. Rules and appli­
cation b lanks can be obtained upon
request accompanied with a large.
stamped return envelope. Mail to :
WPX Contest Director, Bernie Welch,
7735 Redbank Lane , Dayton. Ohio
45424. Quite unusual in this day of
increasing costs, this attractive award
is tree.

Co incidentally . the first letter I
picked up alter finish ing the above
item about USA-WPX-76 and Bob
Nemeth. was from our hero himself.
Robert J . Nemeth. WN9RMG
(AK9RMG). 1017 Wellman Ave., Mont­
gomery, III. 60538, is 14 years ol d and
has had his license for eight months.
His Heathkit HW-16 and HG-1 0B
v ,1.0. has worked over 30 count ries
and 48 states in the cou rse of ma k­
ing ove r 900 contacts. Bob was a
Ragehewers Club (RCC) certificate
in addition to a i s-w.p.m. code-pro­
ficiency certificate. He is also a mem­
ber of the "THN" Teen Ham Net.

News And Views
Charles t . Goldsmith Wl7IBE/W7.

6133 East 34th 51., Tuscan . Arizona

such c apacitors should be replaced
with modern disc ceramic or poly­
ester bypass capacitors of the same
ratings. anyway. To be honest about
It , however. I d id discover too late
that the calibration marks on one
glass dial were water c olors and not
waterproof ink! That was embarrass­
ing! After the chassis has thoroughly
dried ou t and obvious defects like a
dried-out power cord have been re­
paired , the conse rvative app roach is
to use your ohmmete r to make sure
tha t the re are no shorts across the
high-voltage ci rcui ts and to check the
resistance across various compo­
nents be fore plugging it In. Resisto rs
should measure within 10 percent of
their rated values: by pass and cop­
ling capacitors should indicate very
high resistance across their termi­
nals. High-capacitance electrolytic
capacitors (identified by their + and

polarity markings) should cause
the ohmmeter pomter to flip over to
the ze ro-resistance mark when the
test prods are first touched to the
capac itor terminals and then grad­
uall y fal l back to indicate a f inal re­
sls tance of 10 .000 to 100.000 ohms
or more as the ohmmeter battery
charges the capacitor th rough the
ohmmeter's internal resistance. The
time it takes the meter pointer to
settle down to its steady value de­
pends on the capacitance of the
capacitor and the ohms range the
meter is set on. High resistance and
capacitance means a slow lime can­
stant . An approximate check on the
capac itance remaining in an old elec­
trolytic capaci tor (They eventua lly
dry out.) can be made by compari ng
the meter action on the o ld capacitor
and a new one of the same capaci­
tance - the slower the ac tion, the
better the capacitor. Ollen othe r com­
ponents connected directly or in­
directly to the same terminal as the
component being checked will modify
its apparent resistance : temporarily
d isconnect one lead of the compo­
nent be ing tested Irom the rest of cir­
cuit when in doubt.

( To Be Continued)

News And Views
Dave Bennett, VE7AZG /XJ1AZG,

3145 - 176 51.. Su rry, B.C. , Canada
V3S 4N8 was hoping to work some
Novices using their Bicentennial call
Signs In the 1976 " Novice Roundup"
- especially on 10 meters. He also
co rrects the statement in VE6UP 's
lett er In last December's " News And
Views" that Canad ian amateurs a re
authonzeo to use "x.J" In 1976 in
honour o f Canada's Bic entennial
wtnch wil l occur in 2067. The reason
IS 10 honour 0 1 the Summer Olympic
Games to be held 10 Montreal in
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HUGH CASSIDY, WA6AUD, ON

DX

The group which was working on
the l U2XR plans this last January
will also be interested in the possi­
bility this Fall. Wh ile there is yet to
be a solid commi tment, the Argentine
admiral who will be making the de­
ctston is reported receptive to the
idea.

On the matter of a possible BY­
China activity, there were repo rts
last Fall of possible VS6-type being
able to operate in China, A Query to
a long time Hong kong resident and
active amateur indicated that th is
most likely was more wishful think­
ing than anything solid. However,
the VS6er did feel that the possibili­
ties of some activity has improved in
recent years but that activity prob­
ably would come from Chinese
nationals within the country and
operating a station at a technical
school or a radio club station. This
may not add up to anything real
so lid but definitely it should keep the
hopes and anticipation alive.

CO WPX Award

The new prefixes heard since Jan­
uary has stimula ted a lot of interest
in the CQ Bicentennial Award. While
the regular 1051 B form can be used
to apply for the Bicentennial WPX,
the award itself is being handled by
Bern ie Welch, K8IMZ. Your app lica­
tion for the award should go direct
to K8IMZ. The full details were in
the October CO.

Vegetfi. 12VDX, and his portable Yaesu
FT-IO' starion. He has earned C.W.­
Phone WAZ No. 3841 with fhis dandy rig.

JAtiEYO
WONAR
JA11BX
FOAUS

. DllIDH
Dl6TD
WB90RE

3921
3922
3923
3924
3925
3926,
3927,

3913 W6BJH
3914 WA4YVO
3915 WtiOKK
3916 W3HHV
3917 WA5UBV
39111 WA9lUD
3919 DM3BE
3920 DM2CJJ

Complete rules for Ihe Single Band WAZ P,ogram
appear on pgs 57-511 of Ihe December, 1972 'SSue
of CO Comrlele rules for ,egular WAZ are lound
be'! nnon'! On pg 46 of the Ap"l, 1975 155ue Appl,.
cation bla,,~s and rep"nts of the 'ules tor all WAZ
awards may be oblalned by send n9 a self-ad­
dressed, stamped "".elop" to Ine OX Edllor PO
Bo< 205, W,nle, Haven, Fl 331180

is a bit harder to see and understand
at first glance.

The indicators are that these type
of countries may be a bit more diffi­
cult to gain approval fo r in the tu­
ture. While it was possible to ration­
alize Individual instances such as the
Kingman Reef item. the precedents
being established might have caused
some second thoughts. It also may
run into the factor that it is usually
easier to give than to take back.

The WAZ Program
Single Band WAZ
15 Meter Phone

2 EAIICR

20 Meter C.W.
9 W4KN

20 Meter Phone
19 JA3BOE 21 WB4SlJ
20 12SLA 22 14ZS0

S.S.B. WAZ
1302 JA11BX 1304 .JAISKE
1303 JA~OE

C.W.-Phone WAZ

South Sandw ich/ China

A couple of months back there was
mention of the chances for opera­
tions from South Sandwich, China
and Iraq. There have been some in­
dicators that an Argentine effort for
South Sandwich late this year is an
excellent possibili ty. Some have
been working to interest the LU­
Naval autnonnes in the matter and
the initial Indicators were thai they
were taking a serious look at oper­
ations in the South Sandwich area,
possibly In the period from Decem­
ber to February which is their sum­
mer In the southern hemisphere.

I

T here are some changes apparent
in the OX field and this may be par­
ticularly noted in the future in the
application of the country criteria for
new countries.

The January A ARL Board of Direc­
tors adopted a resolution that the OX
Advisory Commillee would be con­
sul ted in future instances where the
OX country status of an area is to be
determined. It does seem thai there
has been instances where DXAC
members found out about country
changes by calls from friends or in­
formation passed over the air. It is
not clear that the DXAC will be con­
sulted when there are negative de­
cisions on the matter of an area
being named a new OXCC country
but their position may be a bit
stronger.

Another matter is the apparent
stiffening of position on naming new
countries. there being a possibility
that instances of an area being a
'country' because of that part of
Point 1 which makes it a country
because ... ' ... of a distinctively
separate administration' such as was
the instance for Sable Island in the
operation last Fall. on SI. Paul the
criteria cited was Point 3, ". sep­
aration by a foreign land", Point 1 ap­
parently was used because Sable is
administered by the Canadian De­
partment of Transportation. The mat­
ter of the 'foreign land ' for SI. Paul

•

Bill Callahan, WA7QFWI4. was once fa­
miliar 10 DXers as HS4AFG AWards were
much eas.er to come by with iJn HS4
call. but Bill is hard ill work on WAZ

from his new stateside QTH.

54 • CO • Apri l, 1976



Chaplain Jim DeMott, KA6DE, received Single Band WAZ :t12 on 20 meter phone.
In 14 months operation from Okinawa, Jim worked over 220 countries.

DXped;t;ons
A couple of DXped itions should

be active at this time, actually they
should have come to your notice
some weeks back. The JA-group
which planned to operate from VR8­
Tuvalu du ring the CQ WPX Test the
last week-end in March were due to
operate for three days from April
8th from 3D2-Fiji; for four days from
Apri l t tth from YJ8-New Hebrides;
for three days from Apri l 14th f rom
VR4-Solomons; for th ree days f rom
April 16th from C21-Nauru and would
return to Japan from Nauru. This
group was planning to have JA2PJC,
JA3KWJ and JAilCUV/1 as its oper­
ators.

Gus , W4BPD, was planning to de­
part the latter part of February on
one of his trips and the indicators
were that his itinerary would include
the SouthEast Asia area includ ing
some Himalayan possibilities plus
other areas on the southern edge of
the Asian continent and the Indi an
Ocean areas. It is also possible that
Gus was joined along the way with
another West Coast DXer for some
joint efforts along the way.

San Hutson, K5QHS, is aiming for
a Ht{RJ-BAJA Nuevo effort th is sum­
mer, this initially having been sched­
uled for the April period but put off
a couple of months on the advice of
those fami liar with the area. The ad­
vice was that i t might be a bit drier in
mid-summer at Baja Nuevo than it
might be in April.

Northern California DX
Foundation

The NCDXF has changed its ap­
proach somewhat since the Kingman
effort , the feel ing being that it might
be more productive to attempt to get
some of the semi-rare ones on the
air rather than seek another block­
buster like the KP6KR effort. The
Foundation did have CR9AK on the
air for a short run in December,
W61S0, K6AHV and W6MAV put­
ting th is one on but band conditions
were not favorable during mu ch of
the operation. However, the Founda­
tion did arrange to have a beam ship­
ped to CR9AJ who has been active
from Macao since he took over the
lighthouse duties there and is often
found at 14225 kHz from 2300 with
W7PHO. The feeling in this instance
is that the stronger signal with a sus­
tained operation wi ll benefit more
DXers than short efforts which are
presently at the mercy of the sunspot
cycle.

The NCDXF has also been direct­
ing some inquiries to the possibili ty
of getting some better antennas to
some of the stations in the Ind ian

Ocean and African areas, especia lly
in those areas where the re is a sta­
tion often active but using a vertical
for an antenna.

Abu Ail
FlBOM operated from Abu Ail in

the Red Sea a few months back and
the reports are that it was around a
ninety minute operation. While the
maintenance crew was attending to
the lights on the island, Fl80 M got
ashore, put up an antenna and fever­
ishly worked a number of stations,
mostly in the Middle East and Euro­
pean areas.

However, FlBOM is planning to be
back at Abu Ail du ring April for about
a week or operating during the Easter
period . Another FlB-operator will be

along and they plan to work as much
and often as possible. A late check
of the possibilities may give you the
operational up-date on these plans
of FlBOM.

Fresno International DX Meeting
This big annual gathering of the

DXers on the West Coast wi ll be at
the Fresno Hil t o n May 14/16th.
W6EJJ, Jay Holl aday, and W6AOA,
Frank Cuevas, are co-chairmen for
the gathering and the Southern Cali ­
fornia OX Club will be the host cl ub
this year. A good gathering of b ig
name DXers has been promised and
an inquiry to either of the chairmen
wi ll bring more information on this
big annual event.

Club Notes
louis Muh leisen , K5 FVA , was

named the Delta OX Assn 's " DXer
of the Year " down there in the New
Orleans territory. The new officers
for 1976 in the North Jersey OX Assn
are: President Lou Amoroso W2ZZ;
Vice-President Leo Cunniff, W20EH;

/sao, JA 10eA, operating from Nauru
Is/and as C21DX.

Secretary Bro. Pat Dowd, W2GK;
Treasurer Charles Moraller, WB2UKP.
The North Jersey OX Assn is also
the custodian for the QSL duties in
the W2 area.

J. Harvey McCoy, W1IYX, is the
new editor for the Long Island DX
Assn. Bulletin. John Heisey, K2FL,
hand les the awards for the Frankford
Radio Club, th is including Frankford
Radio Club Award which you get for
working 25 club members . . . and
i t comes free!

No doubt many readers have worked
Kuni, JA1D/O, one of Japan's most active
DXers. Kuni recently qualilied for CO's

Worked All Zones (WAZ) Award.
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Joe , PY7Y$, in the doorway of his PYOY$
QTH on Trinidade Island. Joe handles the
cards tor Ihis operation and also has
logs and cards for CRBAG and CRBAL.
He is looking forward to future operations
from Fernando de Noronha (PUOY$), Atol
de Rocas (PROYS) and $1. Peter and Paul

Rocks (PSOYS).

New officers in the Southern Cal ­
ifornia OX Club are: President, John
Cashen, W6KNC; Vice-president,
Cleyon Yowell , WB6EHT ; Treasurer,
Marty Wa ll , WB6VZI; Secretary, Joe
Westheimer, WB6KUC and Directors
Irv Emig , W6GC, Jay Holladay, W6EJJ
and Harvey Hetland, WA6KZI is the
SCOXC Bulletin editor.
Some Random OX Notes:

Wl BB has the recent issue of the
160 meter bulletin available for a
s.a.s.e. Stew continues to jump with
joy over the 160 meter openings
that are being found in the low part
of the sunspot cycle. W8lRL made
WAC on 160 in two hours is an
example of how things are on the
top band .

FR7AI who supplied a good num­
ber of Glorioso OSOs around the
turn of the year will be going to
Europa in June for a tour of duty.
This will count for Juan de Nova,

The Vanik RFI leg islat ion, H.R.
7052 is expected to be at the critical
point in the second session of Con­
gress about this lime. If you have
not already, it would be timely to

Palle Madsen, OZ3FU, 01 Slige, Denmark,
rece ived C. W. -Phone WAZ No. 38B2 for
his exce llent effort using only 100 warts
to a dipo le . Palle is 66 years old and a
retired sailor. He celebra/ed his WAZ with
the purchase of the new TR-4C proudly

displayed on the bench.
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write In support of t his needed
measure. W4UMF will supply an RFI
packet if you will send him a sase
envelope with 24c on it.

The Colvins made over 18,000
OSOs from Funafuti wi th the VR8B
operation. Previously they made
4,000 as VRl Z. They were in the
Fijis signing 3D2KG after leaving
Tuvalu and will be at Fresno for the
Intern ati onal OX meeting. In a note
from 302, their feelings on repeat
contacts was made very clear, t hey
do not want them even though they
are calling " CO". They finally shut
down at VR8B when the number of
repeaters got to be more than they
wanted to cope with .

In the Brazilian Contest last year,

The WPX Program

2X sse.., . DUI REX 888 . .DJ5TH

c.w.
1445 ,LZ1 XL 1450, ,WA8l DY
1446. DM2BYJ 1451 , .LZ1 XZ
1447 , , K90AF 1452. . K8YPQ
1448, SP4BG R 1453 ,PT2GF K
1449 ,SP5GOL

Mixed
513 , WB6AGP

WPNX
88, ,WN4QMO

Endorsements
SS,B, 1050 WA6MWG , W4N JF 1300: I1ZS 0 950;

700 UW3 IN; 650 WB9EBO ; 600 WB9EBO 400 OU1­
REX, UK3ABB : 350 DU1RE X. UK3ABB, UL7NW.
WA70BH

C,W. 1200 W8l Y, W8KPL: 1050 WB2FMK : 1000 WA_
6MWG, 950 W3ARK: 900 W3ARK : 750 W4WST,
WA5 VDH: 550 W1DMO, KJ'lDEO: 500 K9DDA, KJI ·
OEQ: 450 UB5VK , 350 JH3A IY, UY5GG

MIX ED: 1 5 ~0 W4LRN : 1350 WA6WMG ; 1300 W2NU T,
1200 WB2FMK, 1000 WA5VDH; 800 SP9AI; 700
YU3DO; 650 Kil DEO; 600 KJlDEQ, W6ClM, 550 «e.
DEQ. WB4TPU ; 500 JH1VRQ

VPX, 55O UA4·133·21: 500 UA4 133-21, 45O UA4 133-
21 400 UA4 133-21, 350 JAO 1893/1, UA4 133-21

160 Meiers , WA8TOY
80 Me iers : l X1Xl. SP5GOl. YU3DO
40 MeIers UB5VK . YU30 0
20 Mel er s, UAil'Bl. U Y5GG. YU3DO. UA4 133·21
15 MeIers, JH3A IU. YU30D
AIO. : UWOI E, U A4- 133-21, JAO-1893/1
Eu'ope: DM2BYJ. K9D OA, l Zl Xl. SP5GOL. UAOBL.

UW()I E. UY5GG. WB4 TPU. UA4 133-21, W5· 10353
Norl h Ame ' ie" WOMHK
Oeean,a: PABSNG, UW.!I IE

Complele rules fo ' WPX may be foun d on Page
87 of Ihe Feb,uary 1972 issue o f CO. App liealion
fo ,ms may be oble ,ned by seml,ng a bus' ness IOza.
No 10 envelope. se ll -addressed end sl amped , 10:
CW OX/WPX Awards. 80. 3388, San Ralael . Cahl,
94902

John Irwin, K6SE/2 and signing
KC2ITN racked up over 70% of the
U.S. score all by himself , getting
29.6 K points out of the 40.9 K re­
ported lor U,S. stations. This was
the 6th World Telecommunications
Day Contest and the 7th should be
along next month.

A2CCY has been living in Canada
and while Bob does not have the
logs for his Botswana operations
available right now, he says to send
QSLs and eventually he wi ll get
everything answered. His address is:
Bob Furzer. Apt 411 , #20 Carabob
Court, Agincourt, Toronto. And the
address for F2QQ, which often gives
a bit of trouble. is: Richard Gemehl,

F200, 52 rue de Saussure, 75017
Paris, France. Variations have shown
up but this is the latest true-blue
one.

K6KNH returned in February from
his around-the-worl d trip and brought
back a number of 4S7-0SLs plus a
few others that he picked up along
the way . Clyde volunteered to per­
sonally get QS Ls in some instances
where things had been slow and
difficult. EA8CR mad e a final opera­
tion f rom EA9-Span ish Sahara late
in January and this was the last
action out of that country, it being
subdivided between Morocco and
Mauritania at the end of February
and with Algeria seeking to get a bit
for itself. It should have joined the
deleted countries by now. If 3B80A
has not made it already, he should
be on St Brandon about now, Alex
operating last year from Rodriguez
as 3B9DA. He will be signing 3B60A
from St Brandon, the SSB activity
coming from the rig shipped out by
the NCOXF.

ZL3NC/C is often found on the
lower bands from Chatham and he
wi ll be there for some time. VR3AH
was going to be on from Christmas
Island as soon as his gear arrived
and he will be the re fo r a long stay.
ZK2AO closed down from Niue in
February and asked OSLs to his
home OTH.

W4KN has picked up his fourth
WAZ, he getting No. 9 twenty meter
C.W. WAZ. Previously he has earned
WAZ as W7BE, KH6VP and W4KN.
VC9UM was a special call for the
Festi val of Life and Learning at the
University of Manitoba in Winnipeg.

The JAs are looking for some
close-in action after a JARL official
in January announced that they were
going to " .. . have a brand new
country in Japan". Some are look­
ing towards Parece Vela as the pos­
sibility and it may have surfaced by
the l ime you read this. If this is not
the hot prospect, look for the Sen­
kaku Archipelago.

AP2KS, Khalid, has been hospi ·
tatized a number of times in early
parts of this year. Apparently some­
one has been using his call at times
for c.w. work.

De Extra
The DXer As An Internationalist •..

Last week I processed a S.S.B.
for Welikodnyj Wiacheslav who signs
UL7NW in the Chimkent area of the
Kazahk Republic of Soviet Russia .
On the forms a note was appended
noting the contact with Siava back
in September 1970.

Last Ch ristmas there were ma ny
cards from amateurs around the
world, including three from behind
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4UllTU-To W"K" 10'
October 26127th 11175
On ly

W,llOn Roed . A" " " n .
Bm ,'" CoII",'b"
VO t.l1 RO

XJllolE~T o HMCS
IROQUIS. Fiola .
Helot. .. . NO\I. $cot"

73, Hugh, WA6AUD

Ed DuBois , F9fL ,
recen!ly qualilied
for all ph one WAZ
=506. Ed is a/so
a winner of CQ's
US-CA 500 certi-

ficate.

302KO- To Y"SI.l E
Fo und a t ;o n . Bo. 2OZS.
C" ' .O V.lI.~ . C.
lIasa&

C.....OZ- To Jorg.
F.da igo . A.... M• •Q .... .
a.- Pomba l NO. a,
To m e, . Po"ug.1

VE7 QSL 1I.., ••_To
Ho*1fd Merl In .
VET" FY. a~

Alex , PJ9CDC/W1CDC pounding out •
QSO on 20 meters during his visit to
Santa Marlha Bay, Curacao. Alex made
1,040 contacts in 58 countries all on C.W.

YPS.A _ To KaGWK
YS1MAE _ To WZKF
ZD7WT_ To W3KT
ZEIJH_ To WA6VNA
Zf1WW_ To W3KT
Zf1TM _ To WOlTC
ZIt2AP_ To WOJRH
l5SPOIZS3- To

w "aHI-iG
Z568Hf_ To SMa" ,..Y
51012F'''X _ To WIWTE
7P.AO_ To SI,IX;XS
7PIAH_ To SM3C XS
1L18H_ To SM3CXS
,nTA _ To WASCFS

QSL Information

A2CGD- To St.l 3CXS
HD5EE~To WASTOY
JAtIEY/JD1 _ To JA8JL
LU2A- To LUZAFH
PJ'HR_ To WZJKN
PYQ.P'O_ TO PY7PO
PYi8XC-To PY78XC
fK'8G _ To W7D K
YEZ...QS/TI - To VEZKQ
VC9U_To v eevv
YP25V-To K3GYO
VP2Ke-To WTOK
YKIII-TO VKf;RU
VKIIW_ To VK6RU
VU2AHlI'iU7"'HI-

O... e!

years. Maybe it is the time to evalu­
ate some of the 'new' panaceas and
take another look at the DXers.

For they are truly Amateur Radio 's
Internationalists. They have been
and they will be ... every day, every
month, every year. A lways!

you will quickly learn that " new"
is the essential adjective . " New" is
what sells , " New" is what attracts
attention.

Perhaps it is time to stop and
look again at WARC 1979. The feel­
ing is sometimes that it is only the
U.S. that has any stake in the results
of the ITU meetings and that few
other nations have. Communications
are essentia l to all nations, whether
they be industr ial ized or emerging
and many of the newer nations are
going directly to the satell ite phase
of provid ing for their internal com­
munications and by-passing the in­
termediate stages. It can be felt that
the ITU is a meeting of common
inte rests and with c ommon needs
and goals. If we need fri end s, the
DXers have worked that f ield for

AI Segen, W2BP's neat 160 meter DX s te tion at Pleasantville , N.J. He has worked
over 80 countries and WAC! He's taken some of this gear and DXpeditionedl160 at
VP2G. FGiMDT /FS7, VP2LH, FMOADT, VP2MA D, and VP2DAE, giving a "new one"

to many. (photo via W1BB ).

•

CW
,UA68 V
ZLZ8CO

IllS.,,,.
.Zl . W....WTG
.zz.. WA2SPG
. Z3 . ,J...ZUYS
.z. PA,EE
.zs . .WATLAG

Endorsements
CW 150 ZL2B CO
SS8 : ZTS WA.WTG. WTyeX , Z50 W""WTG : 200

W"OPS. WA..WTG : 1$0 W"OPS. WA"WTG. wee­
AGP . ZL26CO
Compl.'. rul.. . nd .ppllc.t lo n fo,m. 10' Ifle CO

OX " d P,og•• m m., be o b l.;...d b, ••nd inG •
bu.; " " . "'0 . 10 . '....1101>1.•• II_. d d . . ... d .nd
.t.mped. 10 : CW OX/WPX A....d• . 8 0. 33815. S.n
R11 1..1. Cehl ..IIOZ

The CO OX Award
SSB . Z6 . , . W6 6AGP

• ZT , .. ZLZ6CO

the Iron Curtain . A VS6 a few weeks
back called from the airport as he
passed through the area. Another
amateur in South Africa wrote re­
cently on another trip he was tak ing.

Is all of his unusual? Most DXers
would hardly g ive this a second
thought for it is an ongoing expe­
r ience with them. Dxers. in a world
which seems to be more difficult
to understand every year, are a
group whose scope of operation is
truly international and every OXer
is a true Internationalist . And there
is nothing within amateur rad io , nor
very little elsewhere , that can match
the degree or breadth of the friend­
ships that exist within the OX ranks.

WARC 1979 is looming higher on
the amateur radio horizons. There
are studies going forward to develop
the position of the United States at
this meeting which will consider
revisions to the International treaties
under which the radio frequencies
are allocated. There are being heard
plans to attempt to foster friendly
feeling toward the United States and
its delegations by an intensive pro­
gram of cultural exchanges, there
being often mentioned the possibility
of running 'phone patches' so that
people can get acquainted and the
warm feelings will engender a
groundswell that will bring strong
support lor the U.S. position at
Geneva.

Maybe it will. Maybe it won 't. And
phone patches are still prohibited in
most of the world , just in case you
forgot. In As ia . Israel is the only
possibility, in Africa , Liberia is the
lone poss ib ility and in Europe there
is no possibility at all.

If it is fr iendship and understand­
ing that is needed, those amateur
radio internationalists , the Dxere.
have it already. It it is day to day
meetings that cement the bonds of
comradship over the years. the
DXers have it already. In the inter­
national fields, OXers were there a
long time ago and sti ll are.

II you work for Madison Avenue
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LAST MINUTE FORECAST

V.H.F.lonospheric Openings
Chances for some unusual v.h. f.

ionospheric openings during April
look pretty good.

Some A ur oral -t yp e openings
should be possible durin g periods
of radio storm iness. Check the Last
Minute Forecast at the beginning of
this column fo r those days during
April that are expected to be BELOW
NORMAL or DISTURBED.

Lyrids, a major meteor shower is
due April 22·24. It will probably peak
late April 22 or early on the 23rd ,
with an average of about 15 good­
sized meteors entering the earth's
atmosphere every hour. This shOuld
considerably increase chances for
v.h.f. me teor-scatter type openings.

Sporadic-E propagation usually be­
gins to increase during Apri l, and it
should continue to do so through
the spring and summer months. Look
for an increase in short-skip open­
ings on both th e 10 and 6 meter
bands during the month. Most open­
ings on 10 meters should fall be­
tween approximately 750 and 1300
mil es. Sporadic-E openings, as the
name Inters. may occur at any ti me
of the day or night, but there is a
tendency for them to peak between
8 a.m. and Noon and again between

sunrise. Some gOOd OX openings
should also be possible on 80 meters
durin g the hours of darkness and at
sun rise. There is also a good chance
for some 160 meter OX open ings
dur ing this same t ime period .

Seasonably favorable propagat ion
conditions over long paths between
the northern and southern hemt­
spheres , for example. to Australasia,
South America, southern Africa, etc.,
should cont inue during April on all
h.t. bands.

Thunderstorm activity increases
during April in the northern hemi­
sphere, and this should result in in­
creased levels of stat ic on all h.t.
bands, especially 40 , 80 and 160
meters.
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Day -Io-Day Con dlion. h p e cted f o r April, IOlll
hpacred Sione ' O" I I,'Y

(4) (3) (2) (1)Propap"rion Ina/u

Data
...t>o~. No rm al Apr III

Hill h No , m l l Ap , 10,
16. 111, 2&

Low Nor ma l Ap. 1 S-tl.
e-9, 11_12. 14·1S. 17.
20-21,24·25.27

B••ow "Io , ma l Ap. 2-.
1,13 23 <'8-30 C

D,,'ur_ "'Ill' ~ D-E
Whe...~~rH .1,,".1 Ilua l l ty I,
A-E.ca lla nt open'....,. uceohonally .tron!l, , t.ady

.,gnal. 11'••'.' lha n 59·30 d B
6--G00Cl open nil. _e'I'ely "tong lio"al. ". 'Y'

Ing betw.... S8 and ...30 dB, w ,lh 11111" t ad "ll
or no•••

e-F." o~n,ng. "g"a.1 M I " mOOfl'.lely . 'tong
aft(! .. . .... v. ry,ng M ' 53 a"" 59. wi'"
.0.... 'ad,"g and no .

o-Poo< open,,,,,. ..,th ~ •• on.,s v.ry ,ng be-
hv_ n SI and 53.•nd ..ith con,ida',bl. I. d ing
.nd no...

E-No OPln,ng I 'Plct.d
HOW TO USE THIS FORECAST

1 Find p' Op. "I/,on indIU lI.o<::ia ted .. l1h patl ,c·
ular band open,ng from P,opagation Ch. rt, a p­
pa.,ing o n ,h. fol1 o...,ng I>ag e•.

2, With ,ha ptOpl".tlon 'ndlU. us. lIIe Ibove labia
10 fo nd the e . pec ted ti g nal Quality an oc itrad
...irh the band ope nino lor any dly of rhe month .
For exam ple.•n o pan ing ,ho...n in Ihe ch.rt,
Wirh a ptopaoa lion 'ndIU 01 (31 ... ill be 'a" (C)
o n Ap'i l 1. poo , 10) on th e 2nd . 3,d and .th• • nd
'I" ag,," (C) on the 5th a nd 6tl'l . elC,
For updlte d in'o rmalio n di a l Are. Code 516-833­

6223 10' OIAl· A-PROP. ,ubscribl to b l. ...e .kly
MAll ·A.PR OP. P ,O, Bo. 86. No,lhporl . NY 11768 ,
o r check WWV .t I. minula, 1>111 ••ch hour

months, but some fairly good OX
still should be possible towards
southern and tropical areas, espe­
c ia l ly during the afternoon hours
when conditions are HIGH NORMAL
or better. Few 10 meter OX openings
are expected this month, but an cc­
castonat one should be possible from
all USA time zones towards South
America, and Irom the western states
towards the South Paci l ic. Be sure
to check this band during the after­
noon hou rs when conditions are
HIGH NORMAL or better.

For a few hours after sunset, op­
timum OX propagation conditions
should be shared between 20 and 40
meters. Good openings to many parts
01 the world are fo recast for both
bands between sunset and Mi dnight,
and on 40 meters from Mid night to

1975
Jan. 18.9 July 28.2
Feb . 11.5 Aug . 39.7
Mar. 11 .5 Sept. 13.9
Apr. 5.1 Oct , 9.,
May 9.0 Nov , 19.4
June 11 .4 Dec. 78

The yearly mean was 15.5. This is
the lowest level of yearly mean solar
activity observed since 1965.

There were a total of 82 days our­
ing 1975 when the sun was com­
pletely spotless. The highest da ily
level was 104 reported on August 6.
The only other day that had a level
in excess of 100 was August 7, with
a count of 102.

The monthly mean values observed
during 1975 result in the foll ow ing
smoothed sunspot numbers, upon
which the sunspot cycle is based:

1974 1975
July 34 Jan. 23
Aug . 33 Feb. 22
Sept. 32 Mar. 21
Oct. 30 Apr. 19
Nov. 28 May 17
Dec . 25 June 16

The Swiss Observatory reports a
monthly mean number 01 8.5 for
January, 1976. Th is results in a pre­
visional smoothed sunspot number of
15 centered on July, 1975. A smooth­
ed sunspot number 01 7 is forecast
lor April, as the present cycle ccn­
tinues to decline slowly toward a
minimum value.

April DX Propagation
During April , 20 meters should be

the optimum band for OX propaqa­
tion conditions during most 01 the
daylight hours. and into the early
evening hours as well. Somewhat
fewer openings are expected on 15
meters compared to the winter

T he Swiss Federal Solar Observa­
tory has published the offi cial sun­
spot numbers for 1975. The following
are the monthly mean numbers re­
ported :
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McMu. do N,' 07-08 (1) 0 1..()5 (1) N"
Sound, 08·09 (2)
Anl a ,c · 09- 10 (II
hc. 16·20 (I )

20-23 (21
23-00 (1)

Ap"l ts-June 15. 1976

Time Zones: COT & MDT

(24· Hour Time)

CENTRAL USA TO:

" so " ""'e ' e r. .loI.,.,. "'10'10" 1.1.,.,.
W••'e,n 14'18 (I ) Cl7-08(1) 19-21 (1 ) 21.(10 tIl
'" Soulh· ()8-'0 (2) 2t-23 (2)

"" 10-13 (I) 23-01 (I I
Europe '3- 15 (2)
'" NOftn 15-16 (3)
A1"e. 16·17 (2)

17'19 (1)
NOli n_ Nil 07·08 (1) 20-00 (1) 2t·22 (I)

", 08·10 (2)
Eu,ope " 10'1 4 (1)
Eu .o pe ll U · 16 (2)
USS R 16· 18 (1)

20·22 (II
Easle rn N,) 07·09 (1) 20-00 (I) NN
Me di le,· 13·1Sl1)
' anean '" 15·17 (2)
M' <ld l. 17·18 (1)
Eas l 22.(10 (1)
W••l••n 12·14 (1) 07.Q9 (1) 20--01 (1) N i l
Ah ,e . 14·15 (2) 12-15 (1)

1~16 (1) 1~17 (2)
17·19 (31
19-20 (21
20·21 (I )

E..l· 13-15 (1) 07-09(1 ) 21.(10(1) N,'
.,n '" 13-18 (I)
CIOn".I 16-'9 (2)
AI" e a ,e.19 (I)
Souln· 1»-11 (1) , .·16 (1) 20-22 (1) 22.(10 (1)

"" 11·13 (2) 16-18 (2) 22.(10 (2)
...Itle. l3-f4 (I) 18-21 (1) CJO.OI (I)

C.nl..1 17·19 ( I) 08-10 (I ) ~7(1 ) Nil
" Soutn 17·1 9 (1) 19--2' (1)
AlO a 19-21 (2)

21·22 (I )

Soulh. N" ()8-10 (1) Os-.o7 (1) N"
•••, AlO a 19-22 (11,,, 18·20 (1 ) 07-OS (1 ) 03.05 (1) 05-Ol!i (1)
E• ., ()8-10 /2) 05-06 (2)

'0-12 (I ) 06..Q7 (I )
18·20(11
20-22 (2)
22·23 (1)

Souln 15-17 ( 1)' 16·1 9 (I) 00-02 (1) 02..(U(1)
Pae, 'ic !l -' 5 ( 1) 19·21 (2) 02·04 (2) 04·0S (2)
'" New 15·17 (2) 21·23 (31 04·05 (3) 0~06 tu
Ze.land 17·18 (3) 23·03 (2) 05·06 (2) 04·05 (f) '

18·1 9 (2) 03.07 tn 06·07 (1)
19_20 (I) 01-08 (2)

08·10 (3)
10· " (2)
"·13 (I)

Au.f.a l• 16-18 ( I) 06-08 (1) 02..()4 (I) 04.(16 (1)
lI,a 18·20 (21 08-09 (21 oeoe (2)

20·21 (I ) (lV-l1 (3) 06.07 (1)
11.12(2)
t2·16 (II
16-18 (2)
t8-21 (I)
21.(10 (2)
CJ0.02 (I )

cese- It.13 (I) ' 00-0 7 (1 ) 19-21 (11 21·23 (1)
tIe.n . 13-16 (2) " 07-OS (2} 21·22 (2) 23-04 (2)
CAnf••1 16-'1 m- 08-10141 22-m (3) (l.t.06 (1)
A.... tlc. 09- 11 (1) 10-12 (3 ) -," ClO-05 (1)'
'" No n n. 11·12 (2) 12.15(2) ~..Q7 (1)

"" 12·'4 (3) 15-17 (3)
Coun- 14·15 (41 17· 19 (. )
Ir_ 01 15-18 (3) 1S1-21 (3)
South 16-17 (2) 21·23 (2)
A..... ie. 17·19 (1) 23.(10 I II
P• •u 12·'5 (1 ) ' CI6-Oll(ll 21·22 (1) (10-04 (1)
BOI'v'•. 1s- Hi (2) ", 08-09 (2) 22.(10 (2) 01·03 (1)'
P.... 16·17(1 1' 09-10 (3) 00-02 (1)
Quay . 08·10 (I ) 10- 16 (1 ) 02..(U (2)
B'Il, I, 10-12 (2) '6-18 (2) 04.05 (1)
Ch,I. , 12' 14 (I ) 18·1 9 (3)

14·1 5 (2) 19·20 (41
.... gen. 15-17 (3) 20-2 1 (31
tin a '" 17·18 (2) 21·23 (2)
U,ugu. ~ 18·19 (1) 23..()1 (3)

01·02 (2)
02..Q4 (1)

MCM u rdO , S· 17 (1) 08· 10 (1) 00-06 (1) N il
Sound, 16·18 (1)
Anll1 , e · 18·2212)
lic . 22-00 (I)

(continued on page 68)

I 1l,lul. For T. lecommu n'CIl 'on Seranc•• 01 Ina
U S DeDI 01 Com....rc. Bou rd •• , Co lo . It<!O, lI0302.

C."l>- 11· " (I ) " (l.t-06 (I ) 19-20 (1) 21"()2(11

~""
14·16 (21" 06-07 (2) 20-21 (2) 02.05 (2)

C.n"•• 16-17 (lr ' 07-OS (3) 21..(U 13) 05-07 (1)
Am,,,, c . '0-11 (I) 08-'0 (4) (l.t.0612) 03-06 (1 ) '
'" No.ln· 11·13 (2) 10-11 (3. 0&.07 (I )
.,n Coun. 13·'4 (3) 11-15 (2)
1".s 01 " -16 (4) 15.17 (3)
Souln 6·17(3} 17·19 (41
Ame,ie. 17· 18 (2) 1!J·20 (3)

18-19 (1) 20-22 (21
22.(10 (11

P••u. 12· 15 (1)" 06·07 (1) 2().21jll 23·03 tn
Bohvi., 15· ' 6 12)" 07·09 (21 2 1..Q4 (21 03..Q5 (2)
P B.a· 16' 17 (1) " 09·15( 1) 04·06 (I) 05·00 ( t}
Quay , 08 ·0911) 15·17 (2) 03·05 (11 '
B'81,I, 9-11 (2) 17. 18(3)
cene. """, -.If"gen. 14·15 (2) 19·20 (3)
l,na '" 15·17 (3 ) 22 (2 1
U.uguay 17·18 (2) 2.(10 (3 1

18·19 (1) 1 121
1·03 \1)

Souln.

"" 12·" (21 16·17 (21 22.(10 (2)
AI" c a " ·15 (1) 17·18 (3) CJ0.02 (I I

18·20 III
23-01 (II

Cent,.1 17·19 (1 ) 07.10(1 ) Os-.o7 (I I Nil
'" Soulh 14·16 (I ) 19-21 tu
A. ,a 19-21 (1)

Soulh· " oe-l0 (1) N" N"
.ast Alfa 18·20 (1),,, 17·1 9 (I ) 08-10 (1) (l.t.(l611 ) N il

'"' 18-19(1 )
19-21 (2 .
21-23( 11

""''' 1~11 (I )" Cl7.oe 11 ) 02-03 (1) 02-03 (11
P.e.l,e 09-11 (1) lI8..QII (2) ~(2) 03-.()5 (2)

'" "10.. 1~17 (1 ) 1)9-10 (3) (l.t-06 (3) 0!Hl6 (1)
Z••I.n" 17·19 (2) 10-12 (2) 06-07 (I) 03-.()5 (1)'

19-20 (1) 12·111 (I)
16-18 (2)
le.20 (1l
20-23 (2)
23-02 ( II

Auslral· rr-eo (1) 07.oe (1 ) 03.05 (1 ) 04.07 (1)
nia 08· 10 (2) 05-07 (2) (}<I·06 (1) '

ICI·ll (II 07·08(1 )
15·16 (1)
16-18 (2)
18·21 ru
21·23 (2)
23·01 (ll

HOW TO USE THE OX
PROPAGATlO" CHARTS

t . ", C n. n app.Opri.,. 00 ,~, l. a n.min. ,
loeahon ", EU1••n USA en• •1 can 0- used '"", I , 2. 3, 4 . 8, " P4 , KG4 .n" KV4 .,.es in til.
USA .nd ."lae.nl e.1I ...15 in C.n.d.; Ill. C.n.
1••1 USA Cha'l ,n In. 5. SI and 0 • ••••: the W,"I·
"m uSO Cna" '" '"" • ""'

, a·.u. "", .. illl
som. ..n at I... aeeu••ey ,n th. 1< H6 a nd I<l7 . , . ...,

'"' p''''',elit<l t, ..... ., O(>en"'gs "" lound
und.' ,"- approp"al. ....1• • b.nd column I"
Ih ' ough 80 M. le n ) lor a pan,cula, OX ' · SI,on.••
.no..n ,n Ill. lett n."" COlumn 01 tn. Ch.n•. A ,.
"'d,c.t.s ", "''' t,m. 00 Ios •• n 00, " .... t.,
o pan, nSl' • be.l 10m•• 10' 160 m.l•• open,ng.

3. Tn. plop.g.'Jon Ind• • i. lh. num be, 1ll .1 '0-
pe... '" I ) • It.< ,", hm. .. neh p<lt<!iClltd
open,ng Tn. ,n"• • ,n<l,e.las tn. nu mbe' 0 1 d.Ys
"utlng ., monlh ~ ..hiclt ,," open,ng .. "'-pec l..., 10 lak . pl.e. II 100 l"",s '

(4) O","n't>Q should occu ' on mo , . tn.n 22 days
(3) Opening .nould occu, bal... . n 14 .nd 22 daya
(21 Opening snoul" eeee- tlel ....n 7 .n" 13 dey.
PI Open,ng snoul" oeeu ' on litis Ih.n 7 ".ys

ReI . , 10 11'1 . "'l••1 Min ul. FOr.e3S r · at tn. begin.
n,ng .. tr" s P,o p . g. l io n column ,,, ", .clu al
d.'.s on wn ie n .n open,ng w,'n a .peeilic p,opaga·
" o n inde. i. lik.l y to oceu., .nd In••igna l q ua hly
Inal c an be e> peete d

• Tim. snown in In. Ch .." ... in 11'1 . 24_hour
. ySlem, wner e 00 i. midnigh t: 12 i. noo n: 01 is 1
A M.. 13 is 1 p .m" ele, App ro p' ia te d.yllght lime
II used. not GMr, To convert ) 0 G MT, a dd to tn e
limes . nown '" ,... atlP,otl"al. e h..l r h ou rs '"POT Zone. 6 ho u rs in MOT Zo n. , 5 nours in COT
Zone, and 4 h ou.. in EDT Zone . Fo. e xample, "nou.. 'n Wasn inlllo n , DC .. 18 G MT Wnen il "20 no u,s ,n l o s Anll" I•• , " '. 03 GMT, ele.

s ", c haffS ." b""" upon , l,.nsmille,
I>Ow., of 250 wano c .w . o. 1 kw, p,.,p o n sid.·
band. in to a dil>Ol••nl.nn•• Qu.n.'.w.v.l.nglll
above g'ound on 160 and lIO m.'e... a n aU-w av.
above p,ound on 40 and 20 ....I. n . a nd a w....·
I.nllln .bov. g'ound on 15 and 10 m.'.... For .aeh

" ee ga,n above 11'1••• , . t. ' . n e. I.v.Is , .,
P,olUlll.,jon ;nd• • ""," 'ne..... by on. ......" ,,,
a.clt 10 dtl lOll , ,t will 10".' by one I.v.l, P,op.gation ".1• . conta,"'d in U'I. C h. t1s ha a...." p.ep.,ed Irom tI,..,e <l.t. published "
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5 and 9 p.m., local time.

Shorl·Skip Propagation
For openings between 50 and 25

miles, use 80 meters during the da
and 160 meters at night. Betwee
250 and 750 miles , use 40 meter
during the day, 80 meters at sunris
and sunset, and 160 meters durin
the hours of darkness. For opening
between 750 and the short-skip limi
of 2300 miles, use 20 meters durin
the day, 40 meters at sunset an
sunr ise, and 80 meters during th
night , Expect an inc rease In short
skip openings on 15 and 10 meter
between d istances of about 500 an
1300 miles. during the daylight hours
but these will occur sporadically
There is also the possibility for open
ings on 15 meters during the after
noon hours between distances of ap
prox imately 1300 and 2300 miles
Check the CO Short·Skip Propaga
tion Chart which appeared In las
month 's column for more deta ils .

DX propagation pred ict ions fo
each amateur band between 10 an
160 meters tor the period April 1
through June 15, 1976 appear in th
OX Charts on the fol low ing page, Be
g inn ing th is month and cont inuin
through the summer and fa ll , th
t imes shown In the Propagatio
Charts will be local daylight t im
(EDT, COT, MDT and PDT).

Check the day-by-day genera
propagation forecast for Apr il . whic
appears in the Last Minute Forecas
at the beginn ing of th is c olumn,

73, George. W3AS

April 15-June 15. 1976

Time Zone : EDT (24-Hour Time)

EASTERN USA TO :

" '" eo "M.,... M.,.,. Me' e" M.'...
W• .,.,n 12·17 (1) ~7 (1 ) 18-19 (1) 20-22 (I)
'" C. nl' .' 07·10 (2) 19·21 (2) 2NII (3.
Eu'ope '0-1 1 (I) 2'·01 (3) 01.02 (21

'" N'''ln 11 ·13 (2) 01-03 (2) 02-03 ( 0

At" C. 13·U 131 ~(1 ) 2NI0 (1) '
14·16 (4 , CJ0.0212)'
16-'8(3) 02~ (1)'
le.19 (2)
19-20 (1 )

Nonn. ... 11"6 (1 ) Q6.07 (1) 19-20 (1) 20-00 ( U
Eu' ope 07.Q9 (2) 20-23 (2)
'" lO u•e- 09-13 (1) 23.01 (11

~""
13-16 (2)
16-'8 (1)

En '.rn U ·'6 (I) 12·1 4 (I ) '9-21 (1) 21·23 ( II

"'.""10" '4.16 (2) 21-23 (2)
.an••n '" 16-18 (3) 23.(10 (1 )
M," " I. 18·19 (I)
Eesl 22.(10 (1)

W. " . , n 12·14 (1)' 06·07 (1 ) 2O·22 (1l CJ0.02 (1)

AI"c. 10-12 (1) 07.09 (2) 22·02 (2)
12·'S (2) 09-13 {1 1 02-03 (')
IS·16 ( 1) 13-15 (2)

15-17 (31
17·1912)
19·:l/l11 )

Eu""n 10·13 (1) 07·09 (1) 21·01 (11 22000 (1)

'" Cenl.al 13· " (2) 13·15(1)
Ahi c. 14·15(11 15· 16 (2)

16·17 (31
17·18 121
18·'9 ( 1)

- Ind,e'les tIe., llm. 1o. 160 Me llO ' open't>Q
.. In<l,eal.' e••'llme 10' 10 Me llO ' open,ng

Apr il , 1 976 • CO • S9



•

..
ntest lendar

BY FRANK ANZALONE, W1WY

'We have extended the mailing
deadline for your WPX sse Contest
logs 10 May 1Qth this year giving you
an exira 10 days to get them off 10
us

The Radio Sports Federation of
the USSR has made some changes
in their "Ca ·M" contest this year.
Dates have been moved 10 later in
the month, and this year lor the first
lime contacts may be made on c.w.
or s.s.b.

The multiplier is now determined
by the countries and regions worked
on each band. same as in our WW
Contest. 1 suggest you review the
rules.

It was unfortunate that the otsas­
terous Guatamala earthquake oc­
curred just before the ARRL Phone
Contest in February. The 20 meier
band carried a heavy load of emer­
gency traffic and contest operating
sometimes created a problem. I noted
however that any QRM to the emer­
gency nets was seldom caused by
the contesters who stayed on the
low end of the band and QSYed
when requested. but by the " rag­
chewing " roundtables who refused
to leave their pet frequencies. The
same groups that are always com­
plaining that contests interfere with
their daily schedu les.

73 for now, Frank , W1WY/AC1WY

Connecticut 050 Party
Starts : 2100 GMT Saturday. May 1
Ends: 0200 GMT Monday. May 3
This party is again sponsored by

the Candlewood ARA. The same sta­
tion may be worked on each band
and each mode for QSO credit.

Exchange: OSO no. , RS(T) and
OTH. County for Conn., ARRL sec­
tion or country for others.

Scoring: One point per OSO, 2
points if it's with a Novice. Conn. sta­
tions multiply total by ARRL sections
worked. Others use Conn. counties
tor their multiplier. (max. of 8) Conn.
to Conn. OSOs permitted.

OX contacts count for OSO points

60 • CO • April, 19 76

Calendar of Events
•• Apr. 3-4 Polish (SP) OX Contest

• Apr. 4 SIX Meter Contest
Apr 3-5 ARRL "Open" CO CW.

• Apr 10-11 County Hunters SSB
• Apr 10-11 Novice aso Party
Apr, 10-12 ARRl " Open" CO Phone

•• Apr 17-18 Florida aso Party
• Apr. 17-19 ZERO District aso Party
• Apr. 16 TWO Meter Contest
• Apr. 24-25 Bermuda Phone Contest
• Apr. 24-25 PACC OX Contest
·May 1-2 Swiss "H-22" Contest
May 1-3 Connecticut aso Party

• May 8·9 Bermuda C W Contest
May 6-9 Vermont aso Party
May 8-10 GeorgIa OSO Party
May 9-

Nov 29 YugoslaVia YZ-30 Contest
May 14-16 YL ISSBers aso Party
May 15-17 Michigan OSO Party
May 22-23 USSR "ca-M" Contest
May 22-23 New York State aso Party
May 22-23 Wisconsin aso Party
June 4·7 CHC/FHC/HTH Party
June 12-13 RSGB National Field Day
June 12-13 ARRL VHF 050 Party
June 26-27 ARRL Field Oay
July 3-25 Space Net VHF Contest
July 17-19 County Hunters CW
July 24-25 ARRL Bi-Centennial

•Covered in March Calendar
• "Covered in February Calendar

but only one additional multiplier.
W1QI /1 will be active on all bands
and both modes. Contacts with him
are worth 5 points. each band and
mode.

Frequencies : C.W. - 3540, 7040,
14040, 21040. 28040. Phone-3925,
7250. 14300, 21375, 28540. Novice­
3725. 7125, 21125, 28125. (C.W. on
odd hours. Phone on even hours.]

Awards: Certificates to the highest
scorer in each ARRl section, OX
County and Conn. county. (min. of 6
QSOs) In addition. a special WACC
certificate will be awarded to sta­
tions working all 8 Conn. counties .

Mailing deadline for logs is June
1st to : Candlewood A.A.A. , c/o
Charles Paulsen, WA1SCV, 2 Ryders
lane, Danbury, CT 06810.

Vermont Q50 Patty
Starts: 2100 GMT Saturday, May 8
Ends: 0100 GMT Monday. May 10

The Central Vermont ARC has
changed the dates of their QSO
Party to a more suitable time of the
year when operation from this com­
paratively rare state is not so diffi­
cult. This change should now make
some of the rare counties available.

The same station may be worked
on each band and mode for OSO and
multiplier credit and mobiles in each
county change.

Exchange: eso no" RS(T) and
QTH. County for Vermont. ARRL sec­
lion for others.

Scoring: Vermont stations score 1
point per contact, and multiply total
by number of ARRL sections and
countries worked. All others score 3
points for each Vermont station
worked. and multiply total by Ver­
mont counties worked on each band.
(14 per band possible)

Frequencies: 3685, 3909, 3932,
7060, 7265, 7290 , 14060, 14290,
14325. 21060, 21375. 28160, 28600,
50260, 50360, 144-144.5. 145.8 (Try
c.w. on odd hours. phone on even
hours GMT)

Awards: Certificates to top scoring
stations in each ARRL section , OX
countries and 2nd. 3rd and 4th place
in Vermont. Also muttt-operator and
mobile stations operating in Vermont.
There are Trophies tor the top scor­
ing single operator in Vermont and
out-at-state.

Contacts made during the Party
may be credited for the W-VT Award
tor working 13 out of the 14 Vermont
counties.

Mailing deadl ine is June 15th to:
Peter Kragh. W1AYK/K2UPD. 170
Summit Ave. , Ramsey. N.J. 07446. In­
clude a s.a.s.e. with your entry.

Georgia QSO Patty
Starts: 2000 GMT Saturday. May 8
Ends: 0200 GMT Monday, May 10

This is the 15th annual QSO party
sponsored by the Columbus ARC.
There are no time or power restric­
tions and the same station may be
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Single Opr.

~.~

OK5WL
5L1F
U4NJ
WIZM
YV4YC
VK6CT

KGIJ 11.• 20
KHIlI 5,100

11I ..11I-011.
K3EST ...• _ 3<11 ,432

(T' OIlI'l, W,nner )

PHONE
u.s .

W1ZM , U l ,0I0
W2Q XO 144 ,1'"
1( 2CWf 2 •. .. . 104.601
WB2JJ"I .. 15.19<1
WAI P IDI1 .. 12.2<40
WA,2£A,H .. 1,S2e
W4000 5."-3<1
W2LEJ ,2.310
W""S0B 2.1«
W... ,RGW " 1.2OO
WIOGH SOot
W6RDF 144
W3GCO f m 101
I(P4 0'" 1.130

CoInada
XJ3FfA 28,'54
XN1AW .8.261

1II.. II;..op.
W"'2MBM .... . 15.400
K'Hl" N .Y'

flTTY
u.s .

W3EKT 43,152
('.opl'ly Winna. l

1(6Wl ...• ... .,8,658
K810 E 4.599

VE2J R eo
1II..u;.-op.

WIIIIX 32.141

21 MHz
KiSOR 1G.UO
W6 RNF , 3.045
1(3M "ITI1 200

" IIBancll
WIIIIAR 115.114
WtlRH I1 ..••.. 41 .024
WA6WZO ••.•.. 12.524
W68J8 .•..••.. _3.318
W"'SVOH 1.314
W4WSF 140

Mulll Op •.
KISEN" I1G,"4
I(6SVL , 109.388
W60NV 101.531
W60KK '1 .711
W1ARRII .18,483

Troptl, Winn•••
hP"(lpe
Af ri c a
.... 1.
N "'ma,.
S "'me.,
Oee.n,.

C.W.
G3 FX8
V0 90
4X4VE
WAIK IO
CXil8 T
KGSJAR

c .W.
u.s .

WA1KID ,414.304
W2QXO •.••. .3S"'.U'
W3LPL •. •• 211,200
W3QAF .... . 211,1U
K3QJO • ..... . 253 ,321
W3CAE 101.108
WA,lSTN 16, 320
K<4YFQ 5<4 ,
K,I OE 51,180
w allvc 41.01 5
WIFYZ .35,138
W4BV . 34,010
WB2 FMK ,31.158
W""UO( 24.495
W11 A ... . •.. 24 ,...0
W"'SZWC 21,'54
W3...PK 19,'20
K,"Q I I ,U O
WB1...BK 15, 418
W4HOS 10.010
W...6EPQ •... . .. 9.114
W2 KHT , ... . 1,5M
WIY NE ..•.. .6 .120
WA,I I(OI .. 5.891
I(!MJIV .. _5,838
WA,ITOY 2.180
WICNU , 2.280
WAJDMH .2.1&0
moWM 1.9&8
WID PJ 1.288
WA1FCN 580
WA4KAM •.•.. . . . . 504
W600X 4 50
VE2Cl(/Wl 360
WI DC H , 300
W6GBY/ 4 ..•.. . 168
WA1UAX .. _1«
W6Ir,l AA .. 132
1(21(F . .. 112
W8 4WH£ / 4 . . • . 100

European 1975 Contest Results
Single Operator

All Asian 1975 Conlest Results
Continental Top Scores

Singl.Opr. Mu1110pr.
5Z40M 10.260 AI" c.
U"'3SAQ 58.e..1 Eu.ope UK3AAI 111 .112
ilMINK 10.18& oe_",,,
CX38H 2.361 So "'m
W6M...R 115.114 No "'m K15EN/6 n o.*"
U41X 131 ,112 .... ,. UKiI...B... 210,612

country and Mich. county. Plaques
and Trophies to Top C.W. and Phone,
Novice , V.H.F. and aggregate Club
in Michigan. And C.W. and Phone
out-of-state. (Single Operator only)

A summary sheet is requested and
a signed declarat ion. Mail ing dead­
line June 18th to : Mark Shaw. WAS­
EDC, 3810 Woodman, Troy. Mich.
48084

May 15-22 has been designated as
Michigan Week. Achievement Cer­
tificates will be issued to stat ions
making Michigan contacts during
th is period.

CA N..OA
14 MHz

VE3FF.. , 1,120
VE3...XO , 144

U.SA.
1 MHZ

waSCEI •..• . 1,110
14 11IHZ

KI HI" .. . .. 35.322
WII(HI .. 12.090
1(1RSC 3.112
K8H LR " 3 ,692
1(8CFU . . .. . . . . 406
W48...A ... ,400
W"'6UFY , 220
W""STN 204
W60GH 18
W4EED iI

on different bands for OSO points,
but the mult ipl ier is counted only
once. There are 2 six hour rests that
can be taken any time in the contest.

Categories: OX/WK, YLIOM teams
and single operato r. (Non-members
use latter)

Exchange: Name, RSCT), SSB no.,
country , state, partner's call if any.
Non-members send " no number."

Points: Two points for member
contacts on same continent, 4 points
if on different continents, and 1 point
fo r non-member contacts. Double
above points it contacts are on c.w.

Multiplier : USA states. DX/WK
teams and YL/OM teams.

Frequencies: C.W. - 3565, 7085,
14070, 21070. Phone - 3873, 7273,
14333, 21373, 28673. l isten for OX
on 3775, 7090.

Awards: Certificates to the 1st &
2nd place winners in each count ry
and state. Plaques to the Top world
sing le operator and DX/WK & Yl/
OM teams.

Pairing of DX/WK teams must be
cleared by W7EOI. Yl!OM teams
must be related pairs. Write to lyle
for more information.

Logs must be postmarked no later
than June 30th and go to : l y le W.
Coleman, W7EOI, 412-19th Street.
S.W., Great Falls, Mont. 59404

Michigan QSO Party
Starts: 1800 GMT Saturday May 15
Ends: 0200 GMT Monday May 17
Th is year's party is sponsored by

the Oak Park ARC. Phone and C.W.
are separate contests, but one may
enter logs lor each mode. The same
station may be worked on each band
and mode, portable/mobi les in each
county change , and Mich. stations
can work other Mich. stations for
county multipl iers.

Exchange: RS(T), OSO no., and
OTH. County for Mich., state or coun­
try for others.

Scoring: For Mich .-1 point per
OSO times (states + countries +
Mich. co unties)

Out-of-state-1 point for each
Mich. OSO, 5 po ints if its a Novice
or spec ial events stat ion. Mult iply
OSO points by Mich. counties worked.
(max. 83)

V.h.f. entries score same as above
but add multiplier from each band
for total mult iplier.

KH6 and KL7 count as states, VE
as country.

Frequencies: C.W. - 1810, 3540.
3725,7035,7123,14035,21035,21125,
28035, 28125. Phone - 1815, 3905,
7280, 14280, 21380, 28580. V.H.F. ­
50.125 and 145.025. Try 15 on the
hour, 10 on the half hour.

Awards : C.W. and Phone certi f­
icates to leaders in each state,

worked on each band and mode. Ga.
-to-Ga. contacts are permitted.

Exchange: OSO no., RS{T) and
OTH. County for Ga.; state , province
or country for all o thers.

Scoring: Each OSO counts 2
points . Ga. stations multiply total by
total number of differen t states and
VE provinces worked. Out-o f-state
stations use Ga. counties for their
multiplier. (max. of 159) Ox may be
worked for OSO points but have no
mutttp fler credit.

Frequencies: C.W. -1 810, 3590,
7060, 14060, 21060, 28060. S.S.B.­
3900,3975,7245.14290,21360,28600.
Novice-3718. 7125, 21110. 28110.
Try 160 at 0300Z, 10 on the hour and
15 on the half hour during dayl ight
hours.

Award.: Certi ficates to the highest
scorer in each state , province, coun­
try and Georgia county. Also 2nd and
3rd place awards where warranted .
Awards to Novice, both out-of-state
and in Georgia . There are Plaques
for the top single and multi -operator
Ga. stations, top out-of-state, and top
Ga. mobile and portable operating
outside own county.

Make up your log in the usual
sequence, include a summary sheet
with the scoring and etc ., and the
usual signed declaration.

Mail by June 7th to : Columbus
A.R. C., At! : John T. Laney III , K4BA t,
P.O. Box 421 . Columbus, Georg ia
31902. Include large s.a.s.e. fo r copy
of the results.

Yugoslavia YZ-30 Contest
From : May 9th To : November 29th

In celebration of the 30th Anni­
versary of Liberty, the S. R. J. has
organized the YZ-30 Contest . All
Yugoslavian stations will use the
special YZ prefix.

All bands and modes will be used
but no cross-band or cro ss-mode.
The exchange will be a signal report
only.

Only req uirement for the colorfu l
YZ-30 certif icate is contacting 30 or
more YZ stations.

Your log shou ld conta in time and
date, YZ station worked, signal re­
port and frequency. II is requested
that you also include the usual
sig ned decla ration , and 3 IRC's to
cove r mail ing.

Send to S.R.J. YZ-30 Contest , P.O.
Box 48, 11001 Belgrad, Yugos lavia.

Yl/SSBers QSO Party
Starts: 1901 GMT Friday, May 14
Ends : 1900 GMT Sunday, May 16
Rules fo r t h is one are rathe r

lengthy. It is suggested you write to
W7EOI lor more details and party
log forms.

The same stat ion may be worked



Wisconsin QSO Party
Starts : 0000 GMT Saturday. May 22
Ends: 2400 GMT Sunday, May 23
The annual aso Party is spon-

sored by the Neenah-Menasha ARC.
The same station may be worked on
each band and mode. and Wis. sta­
tions may work in-state stations for
aso and multip lier credit.

Exchange : RS(T) and OTH. County
for Wis .. ARRL section or country for
others.

Scoring: For Wis.-W/K and VE
asos 1 point. OX 3 points. Multiply
050 points by ARRL sect ions worked .
(max . 74)

Out-of-state-Mult iply Wis. asos
by Wis. counties worked. (max. 72)

KP4. KH6. KL7 and KZ5 count as
OX and also sect ion multiplier.

Frequencies : 1810. 3550, 3735,
3900. 7050, 7135. 7235. 14050. 14280.
21050. 21135, 21300. 28050, 28600.
Also 50-50.5 and 144-146.

Awards : Certificates to high scor­
ing Fixed. Portable, MObile, Novice
and V.H.F. both in Wis.. each ARRL
section and OX country .

Indicate each mult iplier the first
time worked and include a summary
sheet with your entry.

Logs must be received by June
15th (July tat for OX) and go to:
Neenah-Menasha ARC. Att : Mark
Michel . W9PJT. 700 Kinzie Court .
Menasha. Wis. 54952 •

New York State QSO Party
Two Periods (GMT)

1600 Sal. May 22 to 0400 Sun. May 23
1200 to 2359 Sunday May 23

The Radio Club of Rensselaer
Polytechnic Institute. W2SZ agam
sponsors this one.

The same station may be worked
on each band and mode, N.Y. sta­
tions may work other N.Y.ers for
OSO and multiplier credit. Out-of­
state stations may work NY. mobi le
and portables in each county change.

Exchange: RS(Tj, OSO no. and
OTH. County for NY.; state, province
or country for others.

Scoring: One point per eso times
the mutuptter. States. provinces and
countries for N.Y.. and N.Y. counties
lor others. (max. of 62)

Frequencies: C.W. - 1810, 3560,
7060. 14060. 21060. 28060. Phone ­
3975. 7275. 14285. 21375. 28575.
Novice - 3725, 7125, 21125, 28125.

Indicate each new multiplier as
worked. Check sheet is required for
stations making over 100 contacts.

Appropriate certi ficates to all win ­
ners.

Mailing deadline June 30th to :
John C. vodts. WA2EAH,' 43 Beacon
Avenue , Albany . N.Y. 12203. Include
large s.a.s.e. for results.

USSR " CQ-M" Contest
Starts : 21C10 GMT Saturday. May 22
Ends: 2100 GMT Sunday. May 23
This is a world wide contest so do

not confine your activity to working
USSR stations only. This year con­
tacts can be made on c.w. or s.s.b..
3.5 thru 28 MHz . The same station
may be worked once only regardless
of the mode.

Categories: Single operator. both
single and all band. Multi-operator,
single transmitter all band on ly. And
s.w.t .

Exchange: RS(T) plus a progres­
sive 3 figure 050 number. The USSR
boys will send RS(T) plus the num­
ber of the ir region (oblast)

Points: Contacts between stations
on the same continent 2 points, dit­
terent continents 5 points. Same
country may be worked for multiplier
credit but no 050 points.

S.w.1. get one point for reporting
one exchange, 3 points if both ex­
change numbers are reported.

Multiplier: Is determined by the
number of countries and regions
worked on each band. The "R- 1 50~S "

list is the standard . essentially same
as the OXCC list plus some add i­
tional obtasts.

Final Score: Total aso pomts from
all bands times the country/oblast
mult iplier from all bands.

Awards: In the form of certuicates
and badges will be made to the Top
scorers in each continent and each
country in each category. A special
certificate and badge will be awarded
to all participants who make 50 or
more contacts with Soviet stations.
There is a special award for the con­
test leaders.

Contest contacts may be credited
for the many USSR awards in lieu of
aSL cards if request is made with
your log. (R-1SQ-S. R-100-0 , W-100­
U, R-15-R. R-10-R. R-6-K)

All entries must be postmarked no
rater than July tst and go to : Kren­
kel Central Rad io Club, " CQ-M"
Contest Committee. P.O. Box 88,
Moscow, USSR.

Michigan stations will gl\le infor­
mation about their stale which must
be reported by the receiving station.
They must make at least 15 out-of­
stale contacts for the certificate .

Out-of-state stations must work at
least 5 Mich. stations. and OX sta­
tions at least one for the Achieve­
ment award.

Logs with the information received
from the Mich. contact go direct to:
Governor William Milliken, Lansing,
Mich. 48902 and must be postmarked
by July 1st.

• Th. AUOClil!lOn of 8m.1t Bind" Ow"."

• L..V.... to Se'tll S....ll B,nct.rs

We
the
Undersigned

• The Federat.d Sm.1I Bind.r Consortium

• Amlllpm.ted Small Binder User.

• TM Scx:..ty for the Pr_,vatlon
of Small BIndel's

I
I
I
I
I
I

IName I
IAddress I
10Iv- - - - - - - - 1
I~'· I
L =J

CO Magazine

114Vandenenter Avenue
I Port Washington, NY 11050

IDear CO:

I I d rather order smal l

binders now ($3 for sa.50l
I then pay through the nose

I later. My money is enclosed.
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"Hi Frank, we 've got some good news" "On one hand our readers look forward

to it,"
"We',e sure you ',e going to like this
one,"

" d bad".. . an some .

"The good news is that we're not going
to do something silly to your column
this April:'

" The bad is that we're still planning
something."

"And on the other you seem to always
like it."

"Just think of it as a ' c ontest ' ."

"To think of what we',e going to do,"

"Cause it's our way of saying we like
you,"

"So relax and enjoy it."

"And think of what's coming next
year,"



A. EDWARD HOPPER, W2GT, ON

Awa

U5A-CA Honor Roll

."WNlTAI 1077
WB~uPW107e

''''WB~UPW 379''''wa~upw 23a

""WB~UPW 2e..

"lowe a very special thanks to
Cleo, WN!SHE, for her determina­
tion in giving me my last county. It
took three t ries to do it. The first
attempt was stopped by an ice
storm; the second t ry was stopped
by a snow storm; and the thi rd time,
halfway there she developed rig
trouble, went back to her home OTH,
exchanged rigs and tried it again ;
and we finally made it. Inc identally,
these trips were made from Kansas
City to Nebraska, I'm sure that Cleo
knows the mileage. I know that I
developed an ulcer from it. I also
developed a few pressure sores ,
wore out my equipment , and in gen­
eral , just collapsed in the heat.

" What I am about to say now, I
hope will not scare people away
from County Hunting, but like so
many others who have completed
them all , I too have developed that
disease called '3079it is', I know that
in the past many who have com­
pleted them all have just disappeared
from the Net, while others have re­
mained, I wish to be remembered in
the remaining category, and should
be back on the Net long before this

as a Net Control on weekdays. It
really was fun! I wish 10 thank all
of those who acted as backups while
I ran the Net, and I sincerely appreci­
ate all the counties I collected from
many, many Mobile Operators. I won­
der if all you County Hunters realize
that without help from the Mobile
Operators, no one would ever reach
that magical number? I wish to ex­
press a special thanks to them, and
wish that I could rec iproc ate for all
the time and money they gave, not
to mention the wear and tear on
their cars, equipment, and they
themselves .

Special Honor Roll
(A ll Counties)

:138 Robert C. Holt.
GW3NWV 10-21-75.

ability while County Hunting. I pre­
ferred this , not because I am
ashamed or embarrassed, but felt I
didn 't want any special treatment,
mainly from Mobile Operators. My
goal , like many other County Hunt­
ers, was to reach that magical num­
ber. I wanted to reach this without
too many special favors from the
very thoughtful County Hunters,

" My disability is due to an auto
accident in 1952. In 1959, after visit­
ing four Polio victims who are friends
of mine, and seeing the enjoyment
they got out of amateur radio, I
decided that this was for me. In
1963, I took the examination and got
my license, which then opened up
a whole new world and way of living
for me.

"I am laying here now, just think­
ing back over the last seven/eight
years of happenings while County
Hunting. I think of the many mobile
trips that I followed from my bed.
Michigan to Washington State,
through a snowstorm; Washington,
D.C. to California, many limes; New
England to Florida and back again;
and the countless days and nights
01 following and working mobile
expeditions. The trips with salesmen I
from customer 10 customer and slate
to state. Trips through windstorms.
dust storms, rain storms, and ice
and snow storms. Also one mobile
trip by a single individual and his
tape recorder, that ran 5,000 mites ,
This was accomplished by W9JR
(Ralph, I hope your Wife doesn 't
read trnsj .

" I also think about the countl ess
number of friends I made while
County Hunt ing. and those who as­
sisted and co-operated with me dur­
ing the almost 2 years of operating

Although Leroy rriestea, WA90FF.
became a silent key alter this story
was wmten. ,t was felt that all his
friends would not want to miss th is
story,

Ed. W2GT

A s told by Lee, here is the April,
" Story of The Month" :

Leroy M. Friestad, WA90 FF

All Counties ::97,2-23-73
"My first introduction 10 County

Hunting came about when I was
shown an article in the local news­
paper about Ralph Alley, W9JR and
his many awards and accomplish­
ments, back in 1966. Each morning
after chasing OX, I would generally
end up on 20 meters and listen 10
the County Hunters. After months of
listening to how the Net operated,
I decided 10 'gel my feel wet'! My
DXing came to an immediate hall
and I became hooked on County
Hunting.

"As the photograph will show, I'm
handicapped, or in medical termi­
nology, I am a quadraplegic. I have
only limited use of my right arm. I
state this only to explain why and
how I operate on the Net. Only a
few amateurs ever knew of my dis-

Lee. WAf/OFF at hIs complica ted opera­
tmg set-up
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their organization. Send s.a.s.e. for
list of members and for the Award,
simply send a list of the stations
worked and s.a.s.e. for the Award
to : C. Norman Peacor, K1IJU, Cote
Road. Monson, Massachusetts 01057.
The club also publishes a large club
paper titled Zero Beat which is mailed
to all members on a monthly basis.

Notes
Sad news to report, deaths of:

Anne Carnette, WB9lMH (XYL of
Jim, W9UZC, USA-CA-500­
#464) .
Dr. J. Blasi , W4NXD (exKR6IX,
KA6IX, W5ROP-ALL COUNTIES
#30).
Jack DuBois, K20Q (exK2CPR,
W3BXE, FP8AA - ALL COUN­
TIES #56) .
Jeff M. Holt, GD3GMH, USA-CA­
500 #849-0nly GO with any
USA-CA and brother of GW3­
NWV-ALL COUN TIES #138) .
"r ex" Sweeny, K2K L/W2DXX
member of NJDXA.

I wanted to reminisce about meet­
ing my friend, with whom I had my
very fi rst aso back in 1921, after not
seeing him in over 50 years-but
that story will have to wait for more
space at a later date. How was
your month? 73, Ed., W2GT.

2 METER
CRYSTALS
IN STOCK

FO R THESE RADI OS ON
STA NDARD A RR L RE PEAT ER

FREOU ENC IES:

• DRAKE - TR ·22

• GENAVE

• ICOMNHF ENGINEERING

• KEN!WI LSON

• REGENCY HR·2A/HR·212

: HEATHKIT HW·202

• REGENCY HR-2B

• S.B.E.

• STANDARD 146 /826

• STANDARD HORIZON

Send for free frequency
list and order blank to:

Awards are based on c.w., phone
or a combination of both.

Stickers will be available for ad­
ditional groups of contacts as re­
quired under (a) and (b). Make same
application as original, but there
will be no additional charge .

Applications for this award shall
be add ressed to the Richmond
Amateur Radio Club, P.O. Box 73,
Richmond, Virginia 23201 . An Alpha­
betical list of calls shall accompany
the application giving the date, GMT
time and mode. This list shall be
signed by two other licensed ama­
teur operators or an officer of the
local radio club, certifying the fact
that the appl icant has the aSLs in
his possession , verifying the con­
tacts . A fee of $0.75 or 3 IRCs shall
accompany the application. The
Richmond Amateur Rad io Club re­
serves the right to request anyone
of the OSLs for verification (GCR­
rute) . The thirteen Original Co lonies
are: Connecticut : Delaware, Georgia,
Maryland, Massachusetts, New Hamp­
shire, New Jersey, New York, North
Carolina, Pennsylvania, Rhode Is­
land, South Carolina , Virginia .
WHCRA Certificate Of Achievement:
This Award, sponsored by the Hamp­
den County Radio Association, Inc .,
of Springfield, Massachusetts, is is­
sued for working 15 members of

and five contacts wi th Rich­
mond Stations. The five con­
tacts are in addition to the one
required for Viriginia as a
Colony.

(b) Rest of the World (Including
Alaska and Hawaii). One con­
tact wi th each of the Original
Thi rteen Colonies and th ree
contacts wi th Richmond Sta­
tions. The three contacts are
in addition to the one required
for Virginia as a Colony.
H enrico and Chesterfield
County Stations will count as
Richmond Stations.

Contacts shall have been made
during the period January 1, 1976,
to December 31 , 1976 inclusive.

Worked Hampden County Radio Associa­
tion Award.

VA-VIBA Award.

story gets into print.
" I know that time and space will

not permit me to list all the names
and calls of those I would like to
thank. I'm sure they know and realize
how appreciative I am for the many
happy hours I had while County
Hunting.

88s to those YLs /XYLs I know and
73s to all the OMs" .

(Note-Lee waited until he had
them al/ before send ing his applica­
tion 2-23-73 and received SOD through
2000 endorsed All 14 S.S.B. , and
2500 through all endorsed All S.S.B.).

Awards Issued
Bob Holt, GW3NWV was happy to

gain them all. He is the on ly GW sta­
tion to receive any USA-CA Award.

Frank Winn , WB4UPW was issued
USA-CA-500 endorsed All Fcne, All
14, All 7 and All 3.9; USA-CA-1000
All 14 Fone: 1500 All Fone and Mixed
USA-CA-2000.

Bob Czajkowski, WN1 TAl (now
WA1TAI and with Advance license)
got USA-CA-500 endorsed All A-1
and became the 4th Novice to get
USA-CA-500. The others were; WN4­
EBE (now WA4EBE); WN4UCC (now
WA4EMA) ; and WN71RD (now WA7­
IRD) and " Will ie" was the only YLI
XYL Novice to get an award. Others
with Novice endorsements were:
K8ZNI , and K8SWW/W~JSW who not
only got 500 so endorsed, but got
the only 1000 so endorsed.

Awards
Virgin ia Independence Bicentennial
Award (VA-VIBA): The Virginia Inde­
pendence Bicentennial Commission
and the Richmond Amateur Radio
Club of Richmond , Vi rginia are
pleased to announce a new award.
This award is being issued from
Richmond , Virginia, to commemorate
the Bicentennial Year of 1976, and
is available to all l icensed amateurs.
Requirements are :

(a) United St at es and Can ada
(Does not include Alaska and
Hawaii ). One contact with each
of the original thirteen Colonies

April, 1976 • CO • 65



BY GORDON ELIOT WHITE

A nyone who wo rks muc h with sur­
plus, as I do, sooner or later picks
up equipment wh ich req ui res 400 Hz
a.c. power. A great deal of the ai r­
craft electronics used 400 Hz and

some units not generally thought of
as ai rborne come wi th 400 Hz motors
or transforme rs. The MITE te leprint­
ers, fo r example, are often seen on
sale with 400 Hz moto rs, and a lot of

servo equi pment and servo or motor­
tuned communications or navigation
gear needs at least a small 400 Hz
power source.

If you can use the 400 Hz gear,
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Fig. 1-Schematic diagram far the 0-2 gun bamb rocket sight pawer supply.

66 • CO • April, 1976



,
I,
I,
I,

»< ,", •, • r, , •, ,
o

"o o•• o, ,..

gested but for several reasons 1976
was not a suitable year. I so licit any
discussion interested readers might
have on having such a meeting in
1977. I suggest that if possib le we
might meet at the Air Force Museum,
in Dayton, Saturday afternoon of the
Hamvention. I would like to invite
many of the designers, technicians ,
pilots and eng ineers who worked on
the Command design and the units
which led to it.

I would plan to bring with me my
coll ection of Command gear, includ­
ing prototype set Type 1 seria l :: 1,
examples of the RAT, RAT-1 , and
R-112 and T·90 tuneable v.h.f. equ ip­
ment, the 28-41 Mhz Eighth Air Force
receiver, the Navy crystal -controlled
ARA receiver and the late ANI ARN­
59 and R-1021 /ARN-30D navigation
sets.

Anyone with equipment to display,
or information to add to the Com­
mand Set history 1 urge to contact
me , as well as all those who have
written me about this equipment over
the years.

Jet Engine Starters
My recent mention of using surplus

jet engine starters to power electric
automob iles elicited Quite a b it of
response. More, in fact. than I had
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An elp /oded view 0 ' the 0-2 power suppl y.

C3A14 thyratron power tubes. The
fork (Y-151) is contained in a sealed
can and is quite stabl e and accurate .

It should be possible to tap into
the a.c . output of the iso lation trans­
former (T-151) to get single-phase
400 Hz, if desired. At that point the
voltage may be stepped up to , say,
117 volts for some applications, using
common transformers designed lor
50 Hz a.c. current. You can run 400
Hz through a 60 Hz inductance be­
cause the 60 Hz un it has plenty of
iron in it to handle higher frequen­
cies. Runn ing 60 Hz power through
a 400 Hz uni t leads to overheating ,
smoke and fire because the 400 Hz
unit has too little metal , and draws
more current at 60 Hz than it can
handle. The difference is, of course ,
the reason for using 400 Hz power
in ai rc ra ft , where weight is an im­
portant factor. The same basis is
behind using 28 volts dc in aircraft ,
a change made early in World War
II. Before that, 12 volts systems were
common in military aircraft .

Dayton Get·together
As the historian of the Command

Sets, I have had some requests for
a possible get-together of collectors
of the equ ipment . The Dayton ham­
vent!on later th is month was sug-

you can often get the piece far more
cheaply Ihan the 60 Hz versions. The
MITE 60 Hz A.C. motors, for example,
are expensive items. Some gear has
no 60 Hz counterpart . and if you
don 't have 400 Hz ava ilable, you
can't use it.

The item I will describe Ih is month
is therefore, a handy item to have
around the shack, as it will supply
a modest amount of 28 volt, 400 Hz
power-enough to operate light servo
equipment at least . Though the con­
st ruction appears to be rugged and
oversize for the publ ished ratings , I
am not prepared to guarantee that it
would run a teleprinter motor. There
is a possibility that converti ng the
unil to heavy-duty soli d-state com­
ponents in p lace of the Thyratons
could improve its effic iency to han­
d le heavier loads.

Th is unit is known as the 0 -2 gun
bomb rocket sight power supply
(ruggedi zed). The 0-2 was bui lt by
the Sorensen Company for the Air
Force F-86 jet fighter of Korean War
days. Jl is one of those undistin­
guished black boxes often seen in
surplus stores and kicked aside with
the observation " I wonder what it's
good for, if anything."

Although the 0 ·2 is probably com­
monty found wherever surplus is
sol d, I found mine at a nearby mili­
ta ry export dealer, Air Supply Inter­
nat ional, box 4148 , Alexandria, Va.,
22303 (3121 Colvin SI.)

The Air Force manual on the 0 -2
is AN 03-SFD-12.

The vital stat istics on the 0-2 are
that it requires 28 valls dc at 10
amps. II puts out 28 volts a.c. at 400
Hz, three phase. Connection is nor­
mally Delta, one leg grounded. Power
ratings are from 9.98 walls to 14.5
watts. The box is 12 1J4 inches long
and 61f2 inches square. We ight is
18.5 pounds, and it requires one
AN3102A-19-9P cable connec tor.

Th is is a piece that is well-suited
to being stuck out of sight under the
work tab le. I connected mine to a
stout 28 vo lt rack-mount d.c. power
supply, a G.E.M. 314795-9 model
bui lt for the National Aeronautics
and Space Admin istration by the
Valor Instrument Co.. of Gardena,
California . The supply produces 25
amps of 28 volt d.c. with good req u­
tatlon and circuit-breaker protection.
I recommend the GEM., or any sim­
ila r supply, for the 28 volt c.c. needs
around the shack .

Fig . 1 is the schematic of the 0-2
supply.

As may be seen from the d iagram.
the ci rcui t consists of a tun ing-fork
freq uency standard (at 400 Hz) using
a 26A6 osci llator followed by a 2807
dual pentode driver and a pair of
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expected among readers of this col ­
umn. Jack Nugent, 5111 NE 125th
SI., Vancouver, Washington, 98665,
publ ishes a manual g iving a great
dea l of data on conve rti ng a smal l
gasoline-engined car to battery pow­
er. I recommend writing him before
start ing any projects.

Jack has rebuilt several Renault
Dauphines to electric power, and
recommends them as a start ing
point. The Renau lt, he points ovt. w ill
ca rry as many batteries as the Volks­
wagen , but weighs 700 pounds less.
Weight is the key factor in range of
an electric car. He also points out
that the MG sedan weighs 1,000
pounds more than the Renault, and
although the Fiat 600 weighs 200
pounds less, it does not have enough
room to carry sufficient batteries.

I feel that a couple of points are
worth discussing , however : he sug­
gests d oing away with the clutch and
shift ing the transm ission by syn­
chronizing car and motor speeds.
From my own experience with just
a non-syncbro-tranemlsston Model A
Ford , I feel it is more practical to
retain the c lutch and flywheel, des­
pite the slight weight penalty. Most
people will save more battery power
with the clutch than they will lose
because of we ight. I

Jack also offers a resistive motor
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controller. usmq heavy nichrome
w ire resi stors to d issipate power in
startin g the vehic le. Th is of course
wastes a cert ain amount 01 power,
and provides a reliability problem
with contact points (likely to stlck.]
I find that a solid-state cont roller is
significantly more convenient-not
unl ike the accelerator pedal 01 your
gas car ; it saves battery power, too ,
even though it is more expens ive.

Jack lists five poss ible sources for
d.c. molars usable in cars :
Airborne Sales Co.
8501 Stellar Or .
Culver City. Calilornia 90230
Surplus Center
1000 West 0 51.
linc oln. Nebraska . 68501
Groban Supply Co.
9300 5. Drexel Ave.
Ch icago . III. 60619
Palley Supply Co.
11630 Burke 51.
wnttner, Calif . 90610
C & H Sales
2167 E. Colorado Blvd.
Pasadena. Calil. 91170 •

Novice (trom page 53)

Wl71BE in Anchorage, A laska . where
hi s lather was stationed in the Air
Force in March, 1974. He then oper­
ated lor six months from Tampa.
Florida and had been in Tucson five
months when he wrote. Chuck uses
a Heathk it HW·101 he assembled to
feed a Hy-Gain 18AVT/WB vernca!
an tenna. His tavonte band is 15
meters. bu t he also works 40 and 10
meters. A lthough school work keeps
him off the air, except on weekends
and on some holidays, he has worked
43 states and 15 countries Irom
Tucson. He l ikes all lacets 01 ama­
teur rad io, inclUd ing rage hewing, OX
chasing. exchanging aSl cards. and
hand li ng traffi c. Ch uck passed his
Advanced c lass exam many weeks
before he wrote ; theretcre it is dit­
tlcu ft to predict what call letters he
will be signing when you read his
story. By the way, Chuck has some
a-meter a.m. and f.m. gear waiting
for the new license.

The latest proposal Irom the Fed­
eral Communications Commission is
to relax the regulations requir ing
amateurs ope rating " mobile" or
" po rtable" to inc lude the portable or
mobile designator when sending
their call signs. It will not be illegal
to do so, however, if the operators
wishes to ind icate his approximate
location during such operatlcn-c-at­
most a necessi ty In contest operati on.

We are again at the spot on the
page where we invite you to send
your pictures. " News And Views."
suggestions lor discussion, and com-

ments 10' your column, no matter
what your class of license. Mail all
material to me directly or care 01 CO
magazine. 73, Herb, W9EGO

Propagation (from page 59)

Ap ri l 15-J une 15, 1976
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For technica l dala and cnces on corn­
crete Telre.. l ine , write for Catalog PL 70.
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the term House Sync. More on this in
an early issue.

Globettotting
Ahmed Ebrahim, EP2AD, the well­

known DXer of Pak istan is still
planning to get going on SSTV. At
this writing, he's gathering up com­
ponents and making the big push to
get operational. Ahmed expects to
be in business on slow scan by April .
He already has a tape made up for

-5.

680

By the only te st that means anyth ing ...
on the air comparison . . . thiS array con­
tinues to outperform all competition ...
and has for two decades. Here's why
... Terre.. uses a unique trap design
employing 20 H,Q 75QOV ceramic coo­
densers per an lenna Telre.. uses 3 opti­
mum-spaced . optimu m·tuned reuectors
10 provide ma..imum gain and t roe FIB
Tri -band performance.

iii \

STEP UP TO TELREX!
Professionally Engineered Antenna Systems
Single transmission line "TRI-BAND' ARRAY"

•

MO NARCH
TI5EM/ 4KWP

In Focus (from page 47)

WB2DCX . are now giving some
thought to a means of providing
"House Sync" as painlessly as pos­
sible.

In order to combine various slow
scan video inputs (such as camera
and keyboard) w ithout sleight-of­
hand or other exotic techniques, it is
necessary to apply a common sync
signal to the sundry inputs. Hence

2.21<

Fig . 4-A 70 kHzl100 kHz harmonic generator. For best results the 100 kHz crystal
should be as stable as possibltt-even put in a crysta l oven it possible.

.01
2.21<

Math's Noles (from page 44)

enough to not give erroneous read­
ings on zener diodes and these may
be checked by same way as standard
diodes.

For our final offering we have the
circuitry shown in fig . 4. This is
nothing more than a driver and 7400
TTL chip which may be connected
to an existing, common 100 kHz
crystal frequency standard such as
those used to calibrate receivers or
used with the 100 kHz TIL oscillator
shown on the schematic.

The purpose of the circu itry, is to
generate very fast rise and fall time
square waves (or pu lses if you wish)
that are rich in harmonics all of the
way up to the u.h.f. spect rc m. By em­
ploying a decade divider, 10 kHz as
well as 100 kHz marker pulses may
be obtained.

After fabrication the unit should
be very carefully ca librated to WWV
by beating the WWV carrier with its
appropriate harmonic. Coupling the
output to the antenna of a receiver
along with the regular antenna will
do the trick.

One immediate use lor this device
is as a simple aid to lining up 6
meter. 2 meter etc. repeater chan­
nels. To do so simply switch to the
10 kHz position (which shou ld be
with in the passband of the receiver)
and then adjust the appropriate slug
in the receiver to center the signal
in the passband using the S meter to
detect maximum received signal.

While the preceed ing items were
all quite simple, they all are very
handy devices and should serve to
make exper imentat ion that much
easier. I also hope that these simple
devices answer at least some of the
qu estions we have recently rece ived.

73, Irwin, WA2NDM
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transmission , so look for a " new
country" very soon! Incidentally, Ah­
med has a two element quad at 65
feet pumping an excellent signal all
over the world .

Old frien d Richard Thurl ow, G3·
WW, brings up a good point: What
constitutes a vali d S$TV two-way ex­
change? This question arises in con­
nection with DX-Expeditions which
do not carry a monitor and obviously
cannot verify satisfactory reception
of SSTV signals until the tape is re­
viewed following the expedition .
Comments on this subject are In­
vited. Meanwhi le, Richard is prepar­
ing a proposal for acceptance by
BATC , ARAL, and RSGB.

'Way out West in Kansas, Stanley,
Kansas , that is, lives a handsome
gentleman with an impressive array
01 amateur gear, Not only that. he's
well known in SSTV circles for his
excellent picture " prog rams", The
accompanying pictures (fi gs. 6 and 7)
show Jerry Foster, WOOWH, enjoying
some "armchair copy" and busy with
his nifty program board /camera.

Final·F;nal
I would like to express my thanks

for the continuing support of this
column from all over the globe. In
addi tion to bringing you news and
p ictures of the slow scan world. " In
Foc us" can also serve as a clearing
house for your problems. If you need
help with some phase of a construe­
tton project or have discovered a
means of getting around a common
problem, please don't hesitate to
drop me a line. " In Focus" hopes to
serve as a meeting place for all slow
scanners, so ke ep those leite rs and
pictures coming! 73, Bill. W2DD

Antennas (from page 41)

height of one half wavelength . As the
height of the dipole above ground
decreases. the radiation resistance
of the dipole rises , until it reaches
nearly 100 ohms at a height of about
0.3 wavelength above g round.

"Well , this represents a height of
about 40 feet at 80 meters. And a lot
of fellows, including myself, have 80
meter dipoles at that elevation. I
can 't speak for others. but I've found
that the radiation resistance of the
dipole at that height runs closer to
30 or 40 ohms than it does to 100
ohms. So, I don't think it is too wise
to put too much trust in charts or
diagrams that show radiation resis­
tance as a function of antenna height.
The imperfections of the average
ground prevent such a conclusion
from being reached ."

" Next thmg, YOU 'll be telling me
that there's no Santa Claus ," said
Pendergast with a laugh. •
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Sentry Mig Co.
C rystal Par k
Chrckeshe. Okla, 73018

Please send me the complete 1976 Sentry Cata­
log immed iatel y, Encl osed IS a c heck or money
order lor $1 ,SO

Phone . 40 51224·6780
TWX 910-830·6425

Beca use Sentry communica tion crys ·
tals are the most sta b le, reliable

c rys ta ls available. Anywhere. At any
pnce.

Sentry crystals a re made to the lat­
est state-ol-the-ert specifications from
the finest quartz. And they're g old­
p lated lor long-term reliability.

Since Sentry has the largest semi­
processed crystal bank in the world ,
we can custom-make c rysta ls for any
rig . Any frequency. Faster than any­
one else in the business.

We process our orders quickly and
efficiently, too. And we sta nd behind
our work. With sol id guarantees.

Maybe that's why people who count
on communica t ions count on Sentry .

Send for our complete 1976 cata­
log. It 's just $1.50, deductible from
your first ord er. It may be on e of the
best com m unications investments
you 'lJ ever make.

ependability
THAT'S WHAT

YOU GET FROM
SENTRY CRYSTALS.

Crystal Park, Chrcesbe. Oklebcme 73018

Sentry ~.
Ma nulac tunng [""....
Compa ny

Tuned-In 10
Quality

Conclusions
The Drake TR-22C is a good compromise be­

tween a hand held and a larger base/mobile trans__
ceiver. Its performance is better than some hand
held units and worse than some mobile units. If
that sounds like another compromise, its not. When
you consider the price is only $229.95 including
microphone, Ni-Cad battery pack, built in charqer ­
and carrying case, that's a good buy. Ilike the Drake
TR-22C. I liked it enough that I bought one for my­
self. What more can I say? - .

Sunspot Minimum (from page 35)

among other things, on the work of Cohen and
Lintz (1974)1.

Using the Maximum Entropy Spectral Analysis
(MESA) method, Cohen and Lintz found that the
spectrum of the 12-month smoothed sunspot num­
bers exhibited signifi cant components at periods
of 89.6, 57.1, 11.2, 9.9 and 8.1 years. To a first
approximation, then, the repetition period for a
waveform produced by the superposition of sinu­
soles having these periods is in the range 170-180
years (2 X 89.6 = 179.2 years; 3 X 57.1 = 171.3
years ; 16 X 11 .2 - 179.2 years ; 18 X 9.9 = 178.2
years, and 22 X 8.1 = 178.2 years) . Put another
way, th is analysis suggests that the major charac­
terist ics of the sunspot cycle should repeat every
170 to 180 years.

If a fundamental 170-180 year repetition period
in solar activity exists, another period of low sun­
spot activity should have occurred in the early part
of the 19th century. A review of figures 1 and 2
shows that a prolonged, though not so severe,
period of low solar activity d id indeed occur from
about 1795 to 1835. Further, by this same reason­
ing, the sun would again be expected to exhib it
relatively low sunspot activity over the next 30
years. In this regard, a review of Cohen and Lintz'
data shows that the maximum expected sunspot
numbers for Cycle 21 (1977-1988) and Cycle 22
(1988-2002) are in the low to mid 40's. However,
the data assembled by Schave and Eddy, as in ­
terpreted here, pretend even lower values.

'See also, Cohen and Lintz , CO, March, 1974. Editor

CO Reviews: Drake TR-22C (from page 38 )

If you intend to do a great amount of mobile
operation with the TR-22C' you may want to spend
another $9.95 for the under the dash mounting
bracket. The transceive r simply slips into the mount
and is held in place by two knurled knobs that place
tension on the side of the transceiver case. It's
quick and easy, as I'm sure your tocal thief will
testify.

(continued on next page)
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Solar Activity and Associated Terrestrial
Phenomena

Amateur operators are well aware of how varia­
tions in solar activ ity affect ionospheric propaga­
tion. What may not be well understood, however,
is how these variations affect other terrestrial phe­
nomena. One of the more interesting effects is the
variation in the production of the isotope CIt (Car­
bon 14) with changes in so lar activity.

It is currently thought that C1
• is formed by galac­

tic cosmic rays which impinge on the Earth's
atmosphere. The influx of these cosmic rays is
inhibited during periods of so lar maxima, and con­
versely, increases during solar minima. Thus, meas­
urements in the relative abundance of C \4 over time
(from tree rings, for example) give a proxy indica­
tion of variations in solar activ ity.

Fig . 3(a) shows the variat ion of C1
( as a function

of time. Note the signifi cant increase in the relative
concentration of O" which occurred during the
Pro longed Sunspot Min imum. A similar, though not
as pronounced, increase is also observed early in
the 1800's, very close in time to the period of mini­
mum sunspot activity observed between 1795 and
1835. Positive excursions in the relative concentra­
tion of C1

( are also observed in the middle of the
1300's, and in the last half of the 1400's and first
half of the 1500's. From these observations, it may
be inferred that sunspot and auroral activity were
low during these periods. This inference is sup­
ported by Schave (1955) who shows quiescent
periods of solar activity from 1326 to 1351 , and
from 1468 to 1516.

Though the positi ve deviations in 0 4 concentra­
tion are broad in nature, the existence of a 150 to
170·year periodicity in these data is not to be over­
looked. These data, then, also suggest that an ex­
tended period of low solar activity should be ex­
pected before the year 2000.

Finally, any examination of long-term variations in
solar activity and associated effects on terrestrial
phenomena should include some reference to the
possible relat ionship between the sunspot cycle and
the Climate. For purposes of comparison, fig . 3(b)
shows the remarkable similarity between the sever­
ity of western European winters and the variation in
0· concentration. The conclusion to be drawn,
though still considered speculative by some, is that
climatic variations are associated with variations in
solar activity, and that long periods of low solar ac­
tivity may be associated with significant regional
cooling.

It is interesting to note that the interval from 1430
to 1850 is known as the Little Ice Age, and records
such as those assembled by Lamb (1969) identify
two periods of cold extrema in the 15th and 17th
centuries. During the Little Ice Age, and principally
during the years which define the Prolonged Sun­
spot Minimum, glacters in Alaska, Scandinavia, and
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the Alps advanced to positions last reached thous­
ands of years ago during major ice ages. At this
same time, Arctic pack ice isolated the Norse col­
ony in Southwest Greenland and caused it to perish,
while in Iceland , grain that had grown for centur- I
ies was no longer able to survive (United States
Committee for the Global Atmospheric Research
Program, 1975).

Conclusion
Recent evaluations of solar activity indicate that

the Prolonged Sunspot Minimum (1645-1715) did
occur. Further. whether the mean annual sunspot
numbers during this period were as low «10) as
those indicated by Eddy, or somewhat higher «60)
as postulated by Schave, the fact remains that the
Sun exhibited anomously low activity during this
period . A second period of relatively low solar ac­
tivity was observed between 1795 and 1835, and
based on an approximate 170 to lBO-year repetition
in solar activity, some observers predict that the
maximum mean annual sunspot numbers during the
next two solar cycles may not exceed 50. Finally,
though speculative, the possibility can not be over­
looked that for extended periods between 1976 and
2005, almost no spots will be observed on the sur­
face of the Sun .
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~ ELECTRONICS

If you're not pumping out all the power
you're paying for , our little SWR-l combi­
nation power meter and SWR bridge will
tell you so. You read forward and reflected
power simultaneously. up to 1000 watts RF
and 1:1 to infinity VSWR at 3 .5 to 150
:o..tHz.

Got it all tuned up? Keep it that way with
SWR-1. You can leave it right in your an­
tenna circuit .

SWR-) guards against power loss
for 521.95"

Bandspread for SP-SOO-JX (from page 24)

across the dial-plate. to under the main tuni ng knob.
which is supplied with the vernier; the width is not
important. A line is drawn down the middle of the
dial-pointer, and then half the plastic is cut away.
This will leave only the permanent-ink line and half
the plastic piece. This aids in calibration-marking
later. The pointer is then mounted on the template
with a self-tapping screw.

Finally the dial plate is cut from stiff. thin alumi­
num stock and a X -inch hole punched in the center

Helically Loaded Antennas (from page 21)

tape yet so it pays to do a bit of hunting around
for a good price if a considerable quantity is de­
sired (20 feet, one inch wide should run about $2
at most auto /hardware outlets) .

The final turning of an antenna will have to be
done using a grid-dip meter and a s.w.r. bridge by
pruning turns at the ends of the elemen(s). Turns
can be removed or a few tu rns wound more closely
(and with smaller width tape) at the end to vary
resonance. The grid-di p meter is used to check
approxi mate resonance and then a s.w. r. meter
used fo r final tun ing with in a band.

Although stainless steel tape is weath erproof by
itsel f, further protection can be affo rded by sp ray­
ing the fin ished element with a clear plastic coating
such as Krylon . Although no test data is avai lable,
it wou ld seem th at paint ing an antenna element
with an acry lic resin base paint will not effect its
electrical performance if one wants to hide th e
presence of the shiny sta inless steel tape.

This artic le has not presented th e reader with
specific numbers on antenna construction. except
for the design example. It may take a little time to
figu re out dimensions for a \l iven antenna need
but think of the simplicity of construction-steel
tape wound on PVC tubing-as compared to con­
structing. waterproofing and tuning other loading
devices.

Deception Island (from page 19)

countered. I later learned that another volcanic
eruption had occurred just a few month s after we
departed from Deception Island.

It is hard to predict when lU 1ZC will be activated
again. but if the scientists that have studied the
volcanic activity of the island are correct in thei r
predictions. the volcanoes that once silenced the
radio amateur stations in the island will remain
very active for a long time. •
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'Bandedge caubrauon for setunq the bandspread rna! IS

easily accomplished by usmq the 3.5 MHz second oscil­
lator signal on its harmonics at 14. 21. and 28 MHz. A
calibrating signal of sutticient strength can be obtained
simply by removing the shield can from V8 and holding
the tube lightly. If a permanent signal is desired, simply
msert the end of an 1B inch piece of insulated wire into
the VB shield can and attach the other end to the an­
tenna terminal.

74 • CO • April, 1976

External Oscillator (from page 25)

-out hole of the "OX" circuit board. T he 4 70 ohm

resistor and bypass .03 mf capacito r are located as

near the octal socket pins with as short leads as is

possible.
The mechanical support of holding the "OX"

board to the octal socket is done by foil ground
pins connected to pins 1 and 8 of the octal socket.

While not fragile, the FV-007 will take only so much

man-handling. I have built two, and the one in the

photo has been knocking about a suitcase down to
Sint Maarten and back and still works good. I us­

ually remove the FV-007 from the FT - l 0 l-E to re­
move and re-insert a crystal, and re-install it in

the FT-101-E. •

Our Readers Say (continued from page 7)

tributed them to fellow hams, who have also indicated their
interest 10 this very well written and most interesting ar ncte.
I believe that every Dxer should have a copy in his files. We
are looking forward to more articles of this nature, keep up
the good work.

Leo Haijsman. W4KA
Cape Coral. FL

Squeeze The Tr igger

Editor. CO:

Although I am not a subscriber to your magazine, I feel
that the attached letter to me from the Better Business
Bureau. Chicago. Illinois regarding ncn-detiverv of paid for
merchandise with Tr igger Electronics of River Forest, Illinois
might be of some interest to you and your readers.

David D. Davis. W7MWF
Las Vegas. NE

Please be informed, Mr. Davis, that during the past year,
the Bureau has received approximately 30 complaints tnvo!v­
ing non-detiverv of merchandise against subject firm of which
unfortunately, the majority have not been settled. Because
of the nature and the number of complaints we've received
the Bureau is presently advising all complainants to take fur­
ther legal action through the following agency. h'e regret we
have been unable to assist you. Attorney General's Consumer
Fraud Bureau. 134 No. LaSalle St. Am. 204, Chicago, IL.

Editor. CO:

Refernng to the problems with Trigger Electronics, Chi·
cago. Trlgger·Electronics is very active in the mail-order bust­
ness. I received their catalog unsolficited. Apparently they
send their catalog to every new-licensed radio-amateur.

I recently passed the FCC exam and now hold an Ameri·
can license, new call. WB0RSa.

Herman Aalderink, PJ2HA



Editor, CO:

, am writing to pass along my exper­
iences with Trigger Electronics, 7361
North Ave., River Fo rest, IL 60305. I
only wish I had sen t a setter such as
this sooner and I hope I can save some
of you t he problems I've encountered.

I sent T rigger an order about Sept­
ember 20 19 75 and my check cleared•
soon afterward. I waited several months
before I wrote and checked the order
and was told it would be sent "as soon
as possible". I wrote in January asking
for my money back and received a reply
that the item would reach me in 3
weeks. It 's now 5 weeks la te and I've
sen t them another letter cancelling my
o rder. I in tend to ta ke them to small
claims court if this isn't do ne .

I hope you will join me in not pur­
chasing from this company in the fu­
ture.

Tho mas J. Santros. WN2V PF
It haca , NY

Bicenteni al Calls

Ed ito r, CO:

You won't find me on your subscrb­
er list but I do read CO via a nearby
ham friend so I think the communica­
tion following suits the times and 19 76 :

Our American prefixes, Wand K, are
so well known and fo r such a long t ime
that the re is no real re aso n t o have o r to
use that juveni le " AC" fo r 19 76 . I am
proud of t he Wl, and WB and W9 calls I
have had for 44 years and in tend to stay
USA with 'W" and not dress up like a
juvenile.

Temple Nieter, W9YL D
Evansto n , IL

Shedd ing Light on Light

Editor, CO:

I received the January issue of CO
and was happy to see W6HDM's article
on light. Undergraduates here at OSU
learn that the energy of a photon is E=
hxf where h is Planck's constant and f is
the frequency. It can be shown that the
energy of a photon has nothing to do
with the speed o f pho tons. Ot her than
these errors, the ar ticle was we ll written
and informative.

Stan Quayle, WBBHMG
Columbus, OH

That 's What it's all Abou t

Editor, CO:

I'm writing to let you know what
several ha ms are up to ou t in Southern
Midd le Tennessee .

I live in a spiritua l farming ccmmun­
ity in Tennessee , whe re we use ham ra­
dio several hours a day to keep in touch
with sister communities in Wisconsin,
Alabama, Missouri, New York, New
Hampshire, and Florida.

This Farm supports a thousand peo­
ple and a very active g-man radio crew.
We can really be close to the other
farms around the country using the air
waves. We run our own ne t on 7245 and
7 160 most wee kday mo rn ings at 9: 00
a.rn. C.S. T.

I' m going to send you a Hey Bea tni k
magazine and a couple of flyers telling
what we're up to in various directions,
you might be interested in the radio
page in Hey Beatnik .

The flyer on our Plenty relief organi­
zation has a lot to do with our radio
work, too . We sent a man and his wife
down to Guatamala last week to surve y
t he ea rt hq uake damage and re port back
to us by radio . Thank s to such dedica­
ted hams at TG9LW, TG9 PW, TG9 XX,
and TG9HS, we know what medical and
food supplies are the most needed, and
how we can best help out down in that
country. I felt very privileged to be a
ham and to he lp out with the Gua ta­
mala relief traff ic .

Hams In The Farm Net

Tennessee
Albert , WB4BW R
William, K4 1AP
William, WA4KCF
Daniel, WA4MZX
Martin, WB4J LA
Patrick, WA4GFE
Je ffery , WB4KD H
Mark, WA4 LXC

Wiscon sin
Robe rt , WB9NRY

Mo bile
William, WA4GFE!4
Jerry, WB4MYN

Washi ngton
Randy, WA7BKR

Illino is
Ph il, K9F HP

New Yo rk
Michae l, WA2ZR J
Gary, WA4ZDX/2

William Brady, WA4KC F
Summertown, TN

Cool it!

Editor, CO:

In regard to your editorial in the
Fe bruary Issue , don' t do it ! please don't
do it! Don 't start d own the path o f pol i­
t ici zing a first class journal ! As sure as
night follows day you'll only end up
rad ica lizing a part o f your readers, and
turning off a lot of the rest of us. Our
hobby can't stand much more that the
one radicalizer extraordinaire up there
in New Hampsh ire . You're running a
fine magazine: you've organized it su­
perbly: and you've got a stable of con­
tri bu to rs who as specialists in thei r re­
spective areas do an excellent job .
What's the sense of devo t ing even t he
occasional page to a diversion like the
recent "an ti" AR RL. It 's all we've got.
H you're not for it, your against it.
Somehow this point is vaguely akin to
the "motherhood" bit. Arrogance:
we've all got it, one way or another.
You've got it by even writing a piece
like this one, with as li ttle evident un­
derstandi ng o f a b road and complex
pro b lem as you show. Of cou rse our
Newi ngton friends show some arro­
gance; I've gotten it too. They sit at the
power center of our whole international
problem, and they know it, and they're
human. It comes out with that superior
bias. You must be raising this point
from a simple pique about something.
Cool it. The selection of the headquart­
ers staff: the janitor too? Work to
choose you r leade rs correctly and
they 'll h ire t he righ t serva nts ! And the
meanest cu t of all, Dick , was to suggest
there's a strong sett-servinq bias to the
actions of headquarters staff. Sure there
may be an element of it, like you've got
in you and I in me, each in our own
ambient. But if you've got something on
your mind here, speak up. Straight out,
but no broad innuendos. F inally , on
spend ing "the kitty". Trying to outdo
t he Petersbo ro bo y? It doesn't wash.

Look Dick , I sucked myself into
picking apart some of the nitty gritty
that offended me. Nothing personal.
Just telling you how I reacted to some
of it. Why not just keep CO the clean
constructive journal it's always been.
Leave the crap to the expert up there.
Use the system to put forward concrete
constructive proposals meriting league
action. Drum up support if you must,
bu t don't start a second pat h to radicali­
zation !

Ro be rt F. Ho ltz, W6AXA
La Jolla, CA
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HAM SHOP,?
YES, once again we are able to
offer CO subscribers free use of
the Ham Shop on a non-commer­

cial basis. Here's yo ur chance to
buy. sell, or swap your way into
that ultimate st at io n o r ju st pick
up some extra spending money .
Jo in the crowd rushing to get in
on the action. Run a different ad

every month , and get your ad s in
early . Remember that we have a
two month lead time in preparing
ca. Also keep in mind that wit h
CO's larger format there is far
more room for your ads, so act
now.
Fill out the form below and send
it in with a recent mailing label.
It's just that simple .

CO HAM SHOP
14 Vanderventer Ave.
Port Washington, N.Y. 11050

•

••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Advertising Retn : NO<1-commerc,al ads are 10
cents per word includong abbr"",iations and
addrotsses. Commercial and organIzatIon ads
life 35 cents per word, M inimum charge
$ 1 00. No ad (non-subscriber) WIll be Prin ted
unless accompanied by full reeurrence. Free
to CO subSCribers (ma~ amum 3 lines per
month), Recent CO mailing label must
accompany ad.
Closi ng Data : The 10th day In the th..d
month preceding dare 0 1 pcbucencn Because
the advertisers and eq u ipm ent con tained in
Ham Shop have not been Investig.ated. the
Publisher o f CO cannOt vouch t o r t he
merchandIse listed therein. Direct ell cor res­

pondence and ad copy to. CQ Ham Sho o. 14
V.nderven t er Ave.. Port W ash ington. NItW
York 11050 ,

WANTED: SSB Ex clter for Johnson Viking
Valliant, Working condition pretered. Bert A.
Stephens, P.O. B Ol< 105, Fort Lyon, CO
81038.

RADIO MUSEUM now open. F ree admission.
15,000 pieces of equipment f rom 1850 tete­
grapll instruments to amateur and commercial
transmitters of the 1920 'so Amateur station
W2AN. W r ite for information. Antique Wire­
less Assn. Main St., Halcomb, N .Y. 14H9.

160 METER Oos and SWLs: The Chiourt:lan
R"dlo Mobileers 160 Meter Net oper"tes 1833
& or - 2 khz (QRM) every Wednesd"y night.
0200 GMT, as well as 1700 GMT Sundays. All
AM, sse Or CW operators, fixed Or mobile,
are welcome t o check i n.

CUSTOM EMBROIDERED CLUB EMBLEMS
Your desi9n, l ow minimum, informational
bOOklet, Write Emblems, Oeot 10, Littleton,
NH 03561.

REPA IRS. K6BE. 4 15-548-1889.

UNSCRAMBLE POLICE CODE with decod­
ers. WorkS on all scanners and receivers. For
prices and brochure, write: Don Nobles,
Route 1, BOl< 265B, Hot Springs, Ark. 1190 I.
501/623_602 1.

QSL CARDS· Something completely differ­
ent. Noth in9 even erose to it on the market!
Samples: 25 cents. W5 UTT, BOl< 117 I E, Gar_
land, Tl<. 75040 .

FOR SALE: 480 baCk issues of QST f rom
1935 througll 1973, most in binders. 116
Dack i ssues o f 7 3, including first 3, from 1960
through 1963. For p r ice list sen d a sese t o Ed
H o pp er, W2G T, P.O. B o>< 13. ROchelle Park,
N.J.07662 .

FOR SALE: 4 Jennings JB-12 JO_BlokS, 12
KV P.LV. at up to 1.0 amp. $16.00 , Stencor
PC_S401 plate·filament transformer, $5.00,
Filament transformer II0v to 6.3 v.c.t. atlO
amps, $5.00, RaytraCk 30 amp. filament
choke '4.00, BUd t y pe H-9116 chrome nan­
dies $3.50, Raytrack 6 meter plate cnoke on
3/4" steet tte form '2.50, Ratron Madel 2A,
type 4000 air flow swltell $4.00, 3 pairs Ray­
theon c ircuit board Mounting Drackels,1 1/2"
2",2 1 / 2 " , $2.00, 3 Raytheon knoDs (2 ­
MS91528_3F 2B, I· MS91528-IF2B) '1.75.
A Dorhoffer, K2EE K, CQ Magazine, 14 Van­
derventer Ave" Port wasllington, N.Y. 11050.

DID YOU KNOW t hat supplements to tile
DOOk, "CQ Y L" are available? T hey bring tile
DOOk up to date with YLRL Officers thrOUgh
1973 and t h e 6tll YLRL Convention, held at
Long Beach in May '12. If yOU h ave a copy of
"CQ YL" and would lik e t o add the new sup­
plements (the pages are "slotted" so they fit
directly Into the "CQ Y L" spiral baCkbone),
Cl rop a note with your request to author/pub·
Iisher W5RZJ, Louisa SanCIa, 4417 - 11th St.,
NW, Alt:luquerque, N M 87107. Please enclose
t w o th irtf!fln cen t stamps to cover cost of
mailing. The one " nd only book about YLs i n
ham radio , "CQ YL" contains 21 chapters,
over 600 photographs. Order your autograph·
ed copy Or a gift copy from W5 RZJ. $3.00
postp"ld.

L O OKI N G FOR old Lionel trains. InteresteCl
only in "a" gauge, exceuent to like·new con­
di tion. Primary Interest Is l o co m o t ives prior
to Ig52 but wi ll consider complete sets or
more recent mode ls. Am willing to buyout·
right for cash or sw ap radio gear to meet your
need~. Write DiCk Cowan, WA2 LRO, c/o CQ
Magazine, or call 516{t.83-6200.

SELL: 4_1000 A used, $30.1 ,000 pf 1000ding
cap. $ 1. Raytr<Jck kw plate tank coi l for SO &
40 pIUS kW bandswitch $16. UTC 5_50 6kv
c.t. 300 ma, new, pick-up only, $75. 7200
v.e.r. I a. 115/230 v. pri. $35. PiCk·up only.
OZ-PAKS: L",ge (several kW) $ 30 : small
(2 kW) $20. R. Ross, 95 NorWOOd Ave.,

Northport, NY 11768.

C RYSTALS -50 cents each, send stamped en·
velope and 25 cents for list , (refunded witll
order). Artrip, BOl< 1630 , Ivy, va. 22945.

LOOKING FOR USED GEAR? Buyers&Sel·
ler s reu tc brokerage has the equipment you
w<Jnt at the prices you want to pay. Call our
Ham Gear H o tline : 611-536-8717, WeeKdays
9·5 EST.

Pl••• run this in tM ne xt
availab le issue o f CQ:

Name _

Address _

City _

State Zip _
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MOULTRIE AMATEUR RADIO KLUB 15th
annual narnrest April 25, Wyman Park, Sulli·
van, I L. I nCloor_outCloor market. A dv"nce
ticket sales by mail only, $1.25 or $1.50 at
gate. Write: MARK 0.0. BOl< 327, MaUoon,
IL61938.

WANTED: Old magazines, BOOkS, Catalogs,
Call DOOkS and early Radio receivers, parU
etc. Erv Rasmussen W6YPM 164 Lowell, Red_
wOOCl City Ca. 94062 .

CUSTOM EMBROIDERED PATCHES, no
minimum, no shape or color limits. Double­
knit vests. nylon jackets, custom imprinted
tee·shlrts LePhCo, 2860G Pinkerton, Zanes­
ville, on. 43701 (614) 453-6966.

25th DAYTON HAMVENTION at H A R A
Arena April 23, 24, 25,1916. Tecnnical f o r .
urns, el<llit:lits, anCl huge flea market. Program
t:lrOCllur"'s mailed March 8th , to those regist·
ered within past three years. For accommoua­
tions or advance flyer, write Hamventlcn ,
P.O. eo» 44, Dayton. Oh. 4540 I.

NORTHWESTERN PENNSYLVAN IA Sw"p.
fest. May I, Crawford County Fairgrounds,
Meadville. Free Admission., I to Clisplay. Flea
market begins at 10 AM. Hourly door pr izes:
refreshments. Commercia l displayS welcome.
Indoor if rain . Talkin 146.04/64 and 146.5 2
Mhz. Details, Crawford Amateur Radio Socie·
ty, Bo>< 653 Meadville, Pa. 1633~ .

LEARN CODE in a few days with audio re­
flel< methOd of teaching letters, numbers,
punctuation. One hour cassette only $ 7 .00.
Television diagnostic repair course by master
technici<Jns. Lessons $6.00 eecn. Optional
matclling cassette tape '6.00. Send for first
lesson and master l nd ex , GU<Jrdian Electronics
20 East Main, Ramsey, N.J. 01446.

WANTED: Robyn "Digital 500A" Transceiv­
er complete with AC power supply & Speaker.
D . L. Coleman, 4130 Colorado SI. DUluth,
Mn.55304.

FREE CATALOG. LEOS, MicroplloneS,
NieaCls, IC'S, Re lays, Ultrasonie Devices, Pre­
cision Trimmer Capacitors, Digital Thermo_
meters, Unique Components. Chaney'S BOl<
15431, L ak ew o od , CO S0215.

COLL INS S. Line. Four pieces mint condition
$1':100.00 manuals. Al Evelyn, 65 Hibiscus Dr.
Ormond, FL 32014.

TECH MANUALS for c ovt. surplus gear,
H.50 each: SP-oOOJ><, URM-25D, SG-3/U,
TS-113/UR. TS_I14/U, LM.21, OS-IB/U.
Tllousands more available. Send 50 cents
(coin) for 22 page list. W31HD,1218 Roanne
Drive, wa. 2002 I.

NEED Manual For gonset Linear Using 4 ·
512B will copy and return. Paul Wiegert 625
Van Duzer St. Staten ISlanCl, NY 10 304 .



SELL: Ex celle nt S B·200 $225. WANTE D :
S B·220 , Prota x 375 , IC-22, G TX·2 0 0 , SB-{i l 0
F .H . Kau p p i, R t. I BOx 171 G il bert , Mn.
55741.

SWAP: CI E Ele ctro n ic 'teen. Cou rse 1971
comp le te 73 le sso n o r i9. cost $490. Sw ap for
VFO. MatChbox. Lnry Kellough , R.R. 2
R o b in son,I L 6 24 54.

T RADE o r SELL: Tape R e cord er , 7" reel t o
reel , V·M M od e l 7 II·A. T -V Antenna Ampli·
f ier, B lo nd e r_To ng ue . B. Nastoff, 320 w. 56th
Place, Merr illville , I n. 46410.

F O R SALE: Y aesu Cooling F an f or FT· IOI
series Tra n ce ive r s. $12.00 Postpaid. WB5 L M N
1432 Pa me la St., H u r st , 'rx . 76053 .

G O VE RN MEN T SUR PLUS: Po rce la in insula·
tor set, five se ts, $10.00 gove r n m e n t cos t,
now $1.00, p repa id. Colonel Wayne O. R u s·
sell , 9410 Walh amp ton, Louisville, KY 40222.

WANT E D : R·BOA, R ·Ja 9 , moto r operated
coax sw itChes, silicon b ronze a n t e n na w ire
a nd T e lr ex ro tator. Joseph Marshall, 147
M id d leville R oad, N o r t h po rt, N Y 11768.

WA N TE D : Q uali ty general coverage receiver
t ha ts good on ss e - All b and turna bl e Pream·
pl if ier _ H a m mat lu nd H C I O Slices. P .K . Out·
law R te. I Box 60 Bethime, SC 29009.

WA NT E D: H Q 180, SP600 J X. R ange r 2,
Vi k ing Thunderbo lt , also 2 meter equipment
which is t u n a b le t o cover the whole band.
R .C . Stone, P.O. Box 147 Sylvania, on.
43560 .

F O R SALE: FET V.FO. and power supply,
8·9 MHz , ex tremel y stall Ie, as p e r QST article,
Dec. 1966, p. I I. All high quality compon­
ents used throughout $35 .00. A. DorhoH e r,
K2 EE K, C Q Magaz ine, 14 Vandervente r Ave.,
Por t WaSh ington, N .Y. 11050.

M A GAZ INES FOR SALE: CQf/3/QST /HAM
R A D IO , issu e s at 20 cents eecn (includ ing
USA shipping) trom LOCk heed H am C lUb,
28 14 E mpire , Burbank, Ca. 9150 4. Send list
a nd cheese. Ava ilable issue s and a ny re f u n d
due will be sent promptly .

FOR SALE: Ranger 11 ,15 Walt x mtr , pe rfect
wor k ing cond., repain ted face, $ 8 5.00 . H aro ld
Pe ters, P.O. Box 126 4, T iplo n, pa. 16684.

NO O X QSLS? T r y h am sentences in 54 lan­
gu ages on your card. It workS! Sli ll have some
o x Q S L G u id e s, $3 .95 . Joe M ik u ck is. 6913
Furman Pkwy. Rive rdale, MD 20840.

FOR S A L E : Robot-camera Model 80 $250 .00
Like new- R ea list ic Patrolman - H i· L o Band
Police R x _ $50 .00 . W .E. Cann, Box 26 4,
H a m p t o n BeaCh NH 03842.

Cleaning House · Test Gear·Radio R e cvr s and
X mlrs. T u be s . T ra n Sfo r m e r s _ FiI· Mod Fil
High and Low Power 5 4, A Scope and Plug
in s - SAE for list or individual request. JaCk
Hughes, 2278 W. 236 PI. T o rra n ce Ca. 90 501.

FO R SALE : MurdOCk , Trimm, Western Elec·
t r ic, B ra nd e s la rge earplines $5.00 pair . Small
Tr im m and Acme , $2 .50 a pa ir, Baldw;ns,
min t · $ 1 0 .0 0 a pai r. FOB. M.J. Douglas,
2254 Pe p pe r O r. Concord Ca . 94520.

SA ROC Second H awaiian Convention, Ku i·
lima H ote l, N ort h Shore , Oahu , H aw aii , Aug­
ust 28, 1976, technical sessions, e Xhibits,
banquet an d reg istration 5 I, .00. Del W"bb
World T rave l OTC charier via unilea Ai rl ines
f ro m Los Angeles depa r t August 2 4 return 31
only $ 3 0 0 .0 0 per person, doubl" occupancy
in h o te l rOom : includes ro u n d t r ip from Los
Ange l"S only, ground t ransportation and bag·
gag" handling airporl/hotel in H a w a ii, sev"n
nights accommodations KUILIMA hotel ,
SAROC registration with banquet, tax and
gratui t y. SAROC Las vegas Convention,
January 6-9, 1977. DetailS On both fro m
SAROC, POB 9 45. Boulder City, Nevada
89005. T e le p h o ne 702 ·29 3·209 I .

SA ROC Second H awaiian Convention, KUI·
LIMA j-eote t, August 28 ,1916, Technical see­
Sions, e xhibits and banquet. SA ROC Las
V"gas ccovenuon, J anuary 6-9,1977 . De tails
f ro m SA ROC, PO B 945 , Bou lde r City, Ne_
vad a 89005 . Fane 702·293-2091.

N EW YO RK CITY T hird Annual Hall of
Science R adio Club A uc t io n F I.... Market Sat·
urda y Jun" 5 at Wo r lds Fair Grounds, FluSh·
ing L. 1. Admission 51.00 Sellers $2 .00. No
selle rs commission but 10 % fee on auctioned
items. Zoo, boating, ch ildrens farm, arl and
science museums adjacent. Field Oay gOOdies
ga lore. Box 1032, F lUShing, 1135 2.

SURPLUS T E L E PHO N E S r S tandard Com­
m e r c ia l Mod" rn dial d"sk phones. Excellent
condit ion. Cost $30 .00 , fine for ham shack,
bed room, etc. Specia l to hams $ 6 .9 5 p repaid
U .S.A. only. Surp luS Center, WO BOH, Box
82209 , Lincoln , Nebr. 68501.

TR A D E : J Motorola DJ3BA T 12 volt Tran·
sceive rs f o r a 2 m e te r walkie talkie re ad y t o
go on 94·9 4 WOOS P John S tiles sne-wccc,
ND 5 8 78 2 .

MA KE O FF ER: 2 t.eee s and N or t h ru p
Speedomax W C har t recorders (chart spd 6 inl
hr) . E d McLinn, 1732 Highland Ave. E., T w in
Fatls ld .83301 .

T V ·C O L O R - BAR Genera tor 16 patterns,
p OCke t size. C MOS-LSI Chip, one transistor.
Complete Plans $5 . WorkShOp, Box 39 3 ,
Beth pag" ,N.Y. II714.

WANTED; Sw an Mobile Motor Oriven An­
t e n na . W5 E KT 21 4·376-7 305 .

WANTED: Hunler 2000B Linear reasonably
priced. Ralph S ieloff RD2, LagrangeVille, NY
12540.

F O R SALE, Yaesu F T.40I B, Mint cond ition
with new f ina ls $470.00. After 5pm. (212)
781 ~661.

FOR SALE; CQf/3/QS T / HR. SASE for list .
E .D. G uimares J r. RFD 2 Box 48 0 AtWOOd
A ve . M id d le b o ro Ma. 02346.

Ham radio magazines, eceks,
S tate price. Donald Er iCkson,

51., Rive rside, Ca. 92504. (714)

FOR SALE : GTXIO Factory MOdified P re
Amp a n d 30 watts MOllile whip· Power paCk.
age le ss b alte ry s • 7 sets of xtets. $15 0 .
Charl"s E. Manning 2306 N . Mor"land, In ·
d ia n a po lis, In. 46222.

WAN TED : O ld National ,880 or 5886 power
su pply and 40 me ter bandspread coilS for SW·
SW·3 alsO old radio magazines for 19 20 ­
1926. Clarence E . F illey, 1109 South 2 nd St.,
Hamillon, Mon tana, ,9840.

WANTED : Manual o r Schematic for G.E.
Signa l Generato r YGS·3 . A . Bie l"nda, W2 IDA,
4 3 C h"stnut Ridge R d., Sadd le R iver, NJ
07458.

FOR SA LE: D rake R4 Rcvr . $225.00. Hea th
H W_7 Xcvr. 555.00 . WOMS, (30 3) 798-{i25 5.

H E AT H DX-60 with HG-IO, $95 :HQ·100AC
rcvr , $110: S X_96 rcvt, 5115 :Am"c02 mtr.
conv. , 530, 0-10 4 mic., $15 . Kurz, 271 12 9
St. Zion, I L 6 0 0 9 9 .

RARS FOUR T H A N NUAL H A M FEST. Apr il
11 a t Crabtree Val ley Mall, US 70 west, Ra _
le igh , N.C. E xpa nded Flea Market still unde r
cov"r. Four big prizes , man y others. Me" tings,
la d ie s activi ties. Walk to n"arby mote ls, re st ­
aura nu, shopping. For mare details w rile:
R ARS, Box 1712 4, Raleigh, N .C . 2760 9 .

FOR SALE or T R A D E for: 2M a nd Or 6M
XCV R,I Hallic rafters 5_10 1 Rcvr. I JOhnson
Advenlu rer XMTR, I JO h nson Vikin9 I I
XMTR . G a ry Gerber , Box 84 G age Ok. 1 38 43

WANTE D:
newsle tters.
6059 Essex
687·5910 .

BUY·SE LL.TR ADE . Write f or f ree m aile r.
G ive n ame , address, call le tters. Complete
Slock of major b randS new and reconditioned
eoutpment. Call us lo r b"st deals. We bUY CO l­
li ns, Swan, D ra ke , e t c. SSB &. FM. Assoc iat"d
Rad io 8 0 12 Conser, Overland Park, Ks. 66204
913-JaI-5901.

S E LL; H ealh GR-{i4 ecv r, I ship. $ 3 0 . T o m
J o hn son, I'll'l l, Famhamville l a. 50538 .

SELL: Swan 350 w ith 117 XC , $225; Heath·
ket S B-{i30 Station ConSOle, 5 5 0; Allied SX·
190 Communicat ions rec ieve r, $ 160 : all e xcel­
le nt. Koss ESPj7 Headphones, $40: G arrard
SL 72B T u rn ta b le w ll h pickering X V 7 5 0 and
Shure M9 I E O and Oust Cover, 510: Pio n" er
Au to·Reverse car cassette pla yer, $40 all gOOd
condi tion. Ga ry Marks, WB2MEY, 159 Ro­
chelle Pk. , Tonawanda , N.Y. 14150.

ROCH ESTER H A MFE ST 1916 is Saturd ay,
May 2 2. You r name add"d to mailing list o r
in formation . Write: Rochester Hamfest, Box
1388, R OCh e st " rN. Y.1 4 6 0 3 .

R-390A in vy good condo wittl all manualS
a nd some spare p a rts , $ 4 5 0 . C ru tchfield 4 7 7
Ri ta Drive , Odenton, Md. 21113.

M O D E RN 60 MIN . CODE C ASSETTES. NO.
vic" 0·, wpm, Progressive ,-13 wpm, G en"ral
13·15 wpm, E xtra 20.22 wpm. $3 E a . 4/$10.
Royal Box 2174 Sandusky Oh. 44870 .

MED ICAL: Any licensed amat e ur radio ope r­
ator in t h" med ica l o r nare- medical fie ld
ShOuld Jo in MA R C O (Med ical Rad io Council).
Contact; Stan Car p, M. D., K I EEG, 4 4 Main
S t . , S augus, MA 0 1906.

HAM RADIO CLU BS _ Engraved Pin B adg"s,
2 line s $ I .5 0 , 3 Lines $I.75. D esk P la tes and
Door SignS, also a va ila ble . Fr"e Samples f or
Clubs. RE MS, 28 Depot 5 1. Richmondvi lle,
N.Y.12149.

CLEGG FM27 B complele 2 m 1m coverage!
Pft , n.... r new (ser no. 2 705 4.41 49) incl. e xtra
mic & 2 mob ile erecxers, $2 9 0 : matching AC
PS 565 , H u st le r 2m mObile col inear $ 15 , or
al l f or 5 3 50 . Nea l, WB 1CUK, (206) 48 5-2079 ,
14602 NE 169th, Woodin viII", Wa. 980 72.

WANTED; TOUCh-tone panel phone and
T o u c h-A ·M a t ic. Box 1684: Wash ington, D.C.
20013.

WA NTED: Sw an 420 VFO. L es lie J. Benton,
14610 L ilva D rive, Cent reville , Va. 2 2020 .

B&'W 5100 $125. Viking Valian t $1 25. Clegg
Zeus s -s $3,0 . Hallicratter S R46A $125.
H o m e m ad e KW Linear $50. Others. C.M.
Rowe, 9924 N W 6th Place. Gainesville, F I.
32601.

FO R SALE : BC -6 10 ·E, J o h n son Vikin9 II,
Valiant and 6 N 2 . Bes t offer on an y or a ll. All
working cond ition. E .K. Aff lerb aCh, P. O. BOx
112, CooperSburg, Pa. 18036 .

SELL: Ne w S impson 1 6 9 9 M illiohmmeter
$150.00, N e w Re co rde r mikes $300, new AC
ad ap t o rs, various vo lt ag es $3,0 . K5ENL Ed
B lOCk, Rte . 4 B OX 127, G randview T x. 76050 .

EI CO V TVM no. 221 , VTV M no. 249 , Signal
Gen. no. 315. Best o ffe r. M. T all uto , 9 422 ·
209 St. Q uee n s V illage, N Y 11428 .

WORLD WI DE Q S L· DX CARDS needed
send t o : P hili p S teven K ur la nd , 3000 valen_
ti ne A ve . Apt. I A B ro nx, N Y 10458.

T R IB AN DE R WANT ED: small a n d rea son­
ably cheap preferr ed. B r iggs, 51, East 75tn
S t. , NY, 10021 . 212-{i28 ·3986.

SWA P: T h ree V H F ARC·, x m trs 50, 144 ,
220 mhZ w/pwr su p ply.mOCl ulator f or what·
nave-you ~ R. Voe lke r, 101.23 Leff e rts B lvd .
R ic h m o nd Hill N Y 11419.

COLLI NS R.Ja8URR • M in t Recv r. W/Spa res
a nd m anual $350.00 H eath 6&2 x mtr. min t
wjmanual $ 100.00. S . B. Cohen, 8 13 2 nc St.
R o nko nk o m a, N .Y . 1177 9.

SELL: Heath SB·401, SB·303, SB-620 with
Spkr. a nd Mic. A ll connect C aOles and m an­
uals, Mint Condition. Be st offe r, a ll or part.
Feely , 15 Locust H ill, Yonkers , N .Y . 10701.

F OR SA LE : Mosle y C M·I Rcv r. needs work
160 , ANj U S M 50 osenuseece in fa ir o pere­
t ing condi tion. $5,. J. Wege r Box 8167 1 E .
32, C hicago IL 60616.

F O R SALE : Magnum six speech processo r fo r
Collins 32SI/32S3, H ew le tt Packard 2 0 0 J
a ud io oscil lator, RCA WO_56A oscilloscope,
Heath GO·48 metal lo cato r, Times R G-331/U
coax. Mike Ludkiewicz, 14 3 Richmond Rd.,
LUdlow, Ma . 01056.
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READER SERVICE ADVERTISER'S INDEX
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CQ Reader Service
14 Vanderventer Ave.
Port Washington, N.Y. 11050

To obtain literature from adver­
ti sers, simply check the number
next to the name of each adver­
tiser listed below whose product
or service is of interest to you .

WA N T ED· R 39 0 or SI·J .... A IiW» COllY 0 1
ARRL, Vol no. I of H in !s a n(l Kin k ~. W6QV,
10912 Sherman Gro ve, Sun land , Ca. 91040.

LIKE NEW, reo- tee PM3-A $39 , 14 AVQ
Vertical $2S. K3AQR , P.O. Box V Conneaut.
Ville, Pa. 16406.

H E ATH H W·2 2A $40., H P · 13 OC SUIlPly
$40., Hu~tler 40 Mt r. MoDi le Ant. $IS.,
H M · I S SWR MT R SI S . P .J . Serafinas, 92S
Cole(icI~ Rd. B a ltim o re , M <1, 21229 .

WANTED: Healhki t: IG-14 POU·Mark~.Gen.
etalO. in ~xc.llenl cOn<!i1ion , AIPa'ri. P.O.
Box ISH, San Jose, CA9SISS.

ECHO 2 Late mooel wit h Ilrea m p , xtal~ an<1
L S B/ US B S400. IC OM 230 wi th l C l .PA ,
splinter Xt a ls, Fac tory Mo(l an <1 a lig nm e nt
S425. M ark Witme r, 19 6 0B LeXington, Grea t
Lakes,IL600SI.

SELL: Healh HW7 F a ctory All ignao with AC
SUPllly S60.00. T o m DornDaek , K9MKX,
2S I S COllege, Downe,s Grove, IL 60~ I ~.

SELL: SB301. CW filler excellent S210.
HR O ·S O T I. A ,B,D .2 D,E,F,G,AC, ceus, S 110,
Manuall. Donal(l W. Conra<!, 1126 N. Hilton
Rd. W,lmington, D~I. 19103.

WANTED: SADP7 Or S A BP7 a nd lAPS o r
any crt. with a PS PhOSllhor. A IIoO 931:A
t Ube!.. W. L~tournlaw , 2331 E. SOuth Ave.,
N o . St. PaUl , Mn, SS I 09.

SELL: SB·IU with 14/94, 94194, 16/76,
2S/SS, S2/!i2 SlSO.OO. R . R . GoD~I, ISOO H.
St. FairDury NE,613~2.

F O R SALE: Drake 2 meter VHF.FM Trans­
eeiver ML·2 Opera te, 117 VAC o r 12 VOC.
12 cnannel. 10 W attl. X tal lor 6. M int Can.
(lilian S200.00. K2BGM 9 Sp.ague D r.,
Valley Stream, N. V. IISIO.

~!\NTED : DX40 in t op COnd it ion . WA 1 SET
RFO 3, Du nde e, NV 14837.

F O R SALE: CQ M agazine~ 1945 No. I t o
(la te 7S,OO - 60 Watt 432 MHZ Rig $22S.00
S ASE. KOJH W. 70 61 Id lewi ld Ave., Jennings
Mo , 6 31 36 .

BE SENTINEL I Hi-LO Band Scanning R••
iever, Base/MODile, Ham Or puP. Setv;c.
ryUals lor 146: .S2 , .94, .64 , .70, .16,.12
nd 147.IS. Excellent S~n~itivily, lik. new
13S trade' PPD Collin~ 3,IKHZ USB LSB
00 KHZ Mech Filt.rl. S30 Pair. K6SDE
401) 167-9S33. 20621 Canyon View Dr.
ara toga, Ca. 9S070.

~RGENTLV: Need 160 meter antenna coil
0' NC 300 re<:~iver. Need in l o r m a t io n wn•• e

[.c_an cu-cnase one, new Or use<1. William To
f""n. 1244 W. Schaefer Dr. T UCiW» n Az.IS10S

to'-'.ANTED: GoOCl used Millen Grid D.p Male.
II coils an(l manual. Wm. Carroll Thay."
00 I Gol(l Star Drive, Api. A-27, LO'" BUCh
a.90110.

WANTED: Galaxy AC· 3 ~ pow.r 'Upply. J,m
JOhnOOll , W4JUG, liS Coleman St. Ralalgh,
N.C.27610.

RECE IV ERS : Background MU'ic, SCA MUlt i
p lex, Commercial Qual ity. Br o w ni ng Labs.

A S E for Specl., S30. W4JGO, 643 Diamon(l
alem, Va. 24153 .

~ANTED: Jenning~ Vac. Variable type UCSL
f- 1000, etso turns counting (l ia l. L. R . D iCk
'nloOn, 633 - 40 lh S t. R ich m o nd , Ca.9410S

I ~ANTED: SCR S22 conve-tee o . unconvert
I "" '. Stan Zucnora, 2141 MUde, Del roi t, Mi

1212.

.70

.70

.70

.. 70

. . ,49

. .30

.... 9

.... 65

.... 70

ce-. II I

.. "

Yaesu Musen
USA Inc.

SST Electron ics "

National Radio Institute
(NRI) Schools . .., ,29, 53

Kenwood

Tetrex Commun ication
Eng ineering
Laboratories .69

Unadi lla Rad iat ion Products . 7

Wilson Electron ics Corp, ,80

Swan Electron ics . 15, 73

P.R. Electronics

Kensco Communicati ons,
Inc , .... "

Sentry Manufacturing Corp.. 71

Space Electron ics Inc. , .68

.... 2 , 13

Leader Instruments Corp, ., 8

Eimac, Div. of Varian .Cov. IV

AFS Kriket

Clegg

DX Eng ineering

New-Ironies Corp.

Palomar Engineers . ., .... 70

Association of Private
Camps

Bul let Electron ics

Fair Rad io Sales 68

Franke, Fred, Inc. , .. 43

Gregory Electron ics Corp. 51

Heath
Company .Cov. II, Insert, 1

Henry Radio , .4, 6

Hy-Gain Electron ics , 10, 11

Internationa l Crystal
Mfg. Co. 14

Jan Crystals ... ,49

Ken-Mont; Ken-Wood
Camps .... .." .. .. ,70

IsRRII IS KC to 600 KC N~w COn<!. $ 17S .00

lE
N Rl Colo. TV ccu-se wi lh color TV S 12 S. J.

unaY,26S N.E. 173 S l. N o .lh Miam, eeach
Fl. 33162.l..- --'",

.cen

Sial.

1 AFS Krlket

2 Association of Private Camps

3 Bullet Electronics

4 Clegg

5 DX Engineering

6 Eimac, Div. of Varian

7 Fair Rad io Sales

8 Franke, Fred, Inc .

g Heath Company

10 Henry Radio

11 Hy-Gain Electron ics

12 Internat ional Crystal
Mfg. Co.

13 Jan Crystals

14 Ken-M ont Ken-Wood Camps

15 Kensco Communications,
Inc.

16 Kenwood

17 Leader Instruments Corp.

18 National Radio Institute
(NRI) Schools

19 New-Tronics Corp.

20 Palomar Engineers

21 P.R. Electronics

22 Sentry Manufacturing Corp.

23 Space Electron ics Inc,

24 SST Electronics

25 Swan Electron ics

26 Telrex Commun ication
Eng ineering
Laboratories

27 Unadilla Rad iation Products

28 Wilson Electron ics Corp,

29 Yaesu Musen USA Inc.

"'am.
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F irst A n nual Hamfesl, Elmira , NY , SeP I. 25.
F o r delails, w r il e WA2SMM, 320 W . Ave.,
Elmi r l . N.Y . 14 90 4. Dealer inq u ir ie s invited.

WANTED: Rege ney HR ·2A 2 m eier Or SOme ·
Ihing similar. Ted Th Ode , ]22 • I $1 Ave . W.
S isset o n , S .D. 51 262 .

SE L L OR TRAD E : CV·59I A/U R R SSB ae,
eelv ing conve rte r. C le m. KaHWW J]121
Brownlea S i e r ii ng Heignts, Mi. 48011.

FOR S A L E: NCX·S ml< II W/AC N eeos Wo' k.
R .39 0A. HW·32 A, T S .1 75. 1 S A3 . Sell 0'
S Wlp. E. A . Slolilnd e r J r.. Bo" 453 , A$h land
Wi . SU 06 .

PLEAS E don't I h row aw ity y o u r o ld Cit ll
BOOkS. please ma ll them 10 m e , I 'l l remail
them t o Elstern Europe where lhey a re w anl·
ed. Joseph B 'yda. 6 0 Oreha rd S t. S pri n gfie ld ,
Ma. 0 11 0 1 .

WANTE D : S IA, B&O for N C_] OO Or Cheap
O ef u ne t N C·] OO w ith In til d blndswlteh. Sun
C lemmons. 49 2 7 E . Sca'l. tt, T ueson, AI.
a51 11,

S E L L OR TRADE , RME O B·2 3 Preamp for
C B r ill. L W R eV(. W.R. Smith. Bro wn Terr.
U"D' id<je. M il. 015 69.

HEATH HP· 1 3 M o Di.e Power S Up ply wilh
C iiDles S4 0 .0 0 C .E. M o ore . ])29 Mlrc:h L a ne
Gilrland. Tx. 75042. 12 I 4 ) 272·999 6.

URG ENTLV NEED : 16 3 tcee. (dual triOde
wme IS 2 -6 v6 's in o n e envelOpe). PilY c:aSh o r
traoe . W iUiilm T oDe n . 1 244 W . Sc:hil ler Or..
Tuno n AI. '5705.

F OR S A L E, Lillyeue HA..fi OOA AM / CW /
SSB Reeeive, wit h HE-4 a c. S p ....... , a nd
manuill. Li .. e new ccod ttton $ 1' 2 .0 0 vllue
w ill sell for S 12 0.0 0 . HerDe,t W. Hatton. 12 0
N orth Plr" S t. c e-rc utco, G I . 30 I I 7 .

S B·12 P l nadlPt ... W /AC Sep s a 5 , G. E. ]0·50
M C Mo n ilor A C Ree S]O. K6KZT 2255 A I... ·
Inder Ave .• L O$ 0$0$. C I . 9 ]402.

FOR S A L E : Hillierilter S H E G en cev. Re·
<:eive ' $ 25 .0 0 . Hallierlfter R-46 Spea"erSI O.
etce V TV M, MOde l 2]2 $ IS.O O. AR C 5 -s, ] -6
me. Re e I nd 5.]·1 m e xml S 1 .50 ....e h. w llers
2 po~ eOl x swileh $4 .0 0 . T u D. s : a l] ' s n_,
ooxeo. $1 5 .0 0 ....en. T . C Od d in9 ton ,
WB6AWC, 7825 scotts V i lle y Rd.• Llk.port
CI .95H].

CALL LETTER LICENSE PLATES, wlnted
fo' cenec uon.wm ~y f or eOllee lion. Will PlY
p OSIl9ll . Art Ph ill ipS WA1NXL. ]401 N o .
COlumbuS Apt. 5 -0. Tueson. AI. as 1 12 .

WANTED , Swan speak.r o r speak.r /ph one
patch. Swan Wlttmeter Or wattmeter/ swr.
Heath MP· IO o r MP·14 inver ter . alSO Heath
Line v olta<je mon it o r , Heath HOP21A mie. ,
GD9 1 ] A m otor speeo eonlrol . T . COdd in\l ton
WB6AWC 7825 Sc:o tt s V alley Rd .. Lake por l,
Ca.9S45].

F OR SALE; Heathkit QRP R ig HW·1 W/
Power Supply. Perfeel worl< ing co n do W orked
the w orld with It. S 1 0 .00 . T Odd G orl in . 4 a 2 9
BuChana n S I. H Ollyw OOd. F l. ]]021.

S E L L: HW.22AS 15 .0 0 . H P·I ] DC S u p. SlI .
Hustle r 40 Mtr . Mobile Ani . $ 15 .00 . wa nted
40 0 H Z CW Fil. for SB·1 0 2 , P.J. Sera f ina s,
925 COle r id ge Rd .. Balt omore. Md. 2 1229.

FOR S ALE: Q ST/7 ] / CQ/HR S ASE fo r liSt .
E. D. Gu lm ;o re s J r. Al w oOd A ve . M idd l. boro,
M ;o. 0 2 34 6 .

F OR S A L E: aa14 L in ear Amplif ier w it h
Power S u p p ly 500 Wittts o utpu t o n 4 ] 2 0 '
Two m eters. WAINGR , P .O. Box 76 C he ste r
Ct.06412 .

S ELL, B C-34 a _L. A C Conv. W . Mounl Mil ch
sp k r. Ll l<e new. S I OO. (202 jl62-o080 .

BOOK WANTED : Radio An!enna E ngineer .
ing by Edmund A . L a por l . C .E . Hiek s W4 MIP
4 1 29 BOuldercrest Rd . EllenwOOd Ca. 300 49.

H ELP NEEDED : A n y info a p p reeiated t o
,eplir a nd o pe, a t e Be.kely ·BeCkma n ~ 5 7 I
F reQ. Meier . D .F . SChwab BOx la1 , F rederic
Wi. ~ 4831.

WANTED , Twder, S ix e r itnd FM Ri9S for a ny
band . KaHWW ]]727 Bro w n lea S terling H IS.
M i. 480 11.

TUBE TESTER, G.E . Mod. 1 T C ] , m fd 194 2 .
$ ~5 . Postpaid. H. Ande,son 6 ] 9 N o. Wah·
Solleh Ave. Colorado S p r ings. Co. 8090 J .

F OR SALE : SB.1 0 2 w / H P·2] A a nd S B-600.
$ 34 5 ; HP. I ] . S4 0 ; SB-6 10, U S : SB-6 ] O, U S :
S B-6 4 O. $ 15 : W6 PBU, Joe Chanee. 156 Ba n·
Elury co ur t. Benicil, CI. 9 45 10.

SELLING my couectton of old lelegraph In·
struments of ye steryea r. N o li st - Wr ite your
own Wa nls. ] I 2 ·1 H·I 000. cne-ne G ood m a n .
5 45 4 South Shore Or. C h iC/lgo. IL 60615.

SELLI NG , RBA, RBB i1na RBC Ely RCA.
Batt le Sh ip reeelve lS a nd PS. E a ch 4 band d i·
reel ca lib ra tion . Oeslgnea for super b CW reo
ee pl io n SASE. Ll saius, 11 6 O r ion Rd .• Cald·
w ell . NJ 07006.

FOR S ALE: S urplus SR T.14 X MTR . C.W.,
AM . R T TY, 250 Frees . Syn lheslser. O pera·
tional , w ltn m a nual, $pa,e 100 l<e XTA L f o r
FreQ. Generittor $ 150. Loce t P lek· Up. w ill
aemonstrate. K 2YPR (516l I V6 -o ! O' .

WANTED : COll ins 75A4 R eee ive. Tne" HZN
o r LM4 10D T o wer. F .P. Heine m l n n. Br o e k ·
w l Y Land ing. Lym e . C I. 06] 11 .

WANTED , Rlde lS Ritd lo Manua l n o . 23 , AlSO
HallL 5 XU 5 Xl 00 S X 13 or any comm . r cv lS.
H.E. Parr, R 2 . C lifton HIli, Mo . 6 5 244 .

COLLINS ] I OB E xee llen t N o viee Tra n smitte r
Or e "eit e r, All Danas. Tel . 21]..fi 5 4·3114 . $1 O.

WANTED , Pre 19 30 C ry U al, Battery. E arl y
A C Radios, Sp.akers, Tu DeS, Pa r U . El c.. F or
Historic Colle clio n . TROE. II I S k y li ne D r. ,
Morristown, NJ 0 19 60.

FOR S ALE : J Oh n son V ik ing II and Johnson
122 V FO eom ple l e wi th all manuals, S100.
Co mpl.te - Pie k UP o n ly. H arald S mi l h . 26
L inden S t . Bayon ne , NJ 01002. (2 0 1143 6·
14 0 5 .

FOR S A L E, Rare ccuec tecs item. MOde l V X·
10 1 V a r iab le F requeney E" cile. Uni t 10-80
MTRS w it h Manual $ 3 5 . P iek·up only. H a rOld
Smith 26 Linden St., Bayonne, N .J. 01002.
(2 0 1)4 ]6 · 1 40 5 .

WANTED ' A ll ied C X·190 Or AX· 19 0 m Od e l
re ceiver. J ames Gle ndening. 1 1114 E . 215 t h
5 1. L lkewood. Ca. 90715.

AME CO TX 6 2 . 2 Cr y sl a ls Dowkey Shu, e
Magnetie Mike $ 12 S . Cal Weisinger WB2GWZ
a 4.2 4 1 2 ] St. K ew G ardens, N V 11 41 S.

E.F. Joh n$O n S peed · X B U\l Key . G o Od Con.
d ition. $ II. Po stpa iO. WA2GMO, a H o Uis P I.•
Hunlin\llo n Slit io n , N .Y . 1 1746.

SELL: Healh SB.] O]. S B"' OI , SB-6 00, All
Mini $ 5 0 0 . Wanl OX Eng. S p ee Ch Proe. F or
O'ake TR"', P . Feely . IS Lucu sl Hil" Yonk ·
e .s, NV 10 70 1.

WANTED: TMC ATS·1 CU·5 0 or COll inS
Coupler fo r Watt meier. S e ll, 4· 1000 A $ 2 5 .
]6 0 0 -0 ·36 0 0 V. Xf mr at I A mp w iln 110/220
Pr l $ 40. WO A IH. Paul Bittner . ]0 4 w. 11 .
Gra nd Island. NE 688 01.

RADIO G RAPHI C S BOOKS , Comp l. te BOOk
service. SASE f o. informal Ion and S a le list.
Raaiograpnles BOOk S, P.O . Bo" 1a 492, C leve­
la nd H . Ig hls. O h. 44 II a.

SELL : C I.mens Stand ard Sig G e ne ralor. SOlid
stale , $ 1 2 5 : few 69]9 l u M S fo ' SSB m i"er/
a m p s, 2-6-220·4]2 $ 5 ea; L ist Shitek <:leanu p
SASE . W4A p I, Bo" 4095 , Ar lin glo n, Va.
22204.

WANTED : 66-0]9 Eleelrie Cloel< fo r Gala"y
PSA -] OO Console. Cm·52 c esee RelleCIO_
meIe r. Don S peek . RD I Bo" 1 ] 4 ·B Hunl ing.
ton. Pa. 16 6~2.

National N CX·5 Mk II t-enscerver ana NXA
power supply. vy <:lean with manuals a nd o rig
UriOn s. F .O .B. S]OO O' eQu iv In O M·I MD
c:amera and aeeess. H . Low.nsleln. W2 HW H.
60 Park w ay Or. , East 0 'an9O NJ 01017 .

VFO - EI C O A ll bana S2S. 6 Meter enewl
S I 0 : 2M S C A ·2 2 X mlr . $ I O:ReV' . S 4 . Mod u·
la to,s. J esse V. Mille ', IS ]) Lowell Ave. N ew
H yde Pa.k. NV 11040.

HEATH GR ·a G e n . Cov. Ree. iver . BillI . Or
AC 15 0 Ke·] O Me. C urrent CatalogS I 4, se ll
a l s a 5 . v ery Clean with ma n u als o r swap for
FreQ. eoun le r. H. Lowe nst.ln. 6 0 Park way
Dri ve E. East Orange. NJ 010 1,.

WANTED : HR0 5 0 0 . HQ21 ~ o r EQua l R e ceiv·
er . W4JWG, 1201 I nWOOd Terr . J aek sonvi lle ,
F l. ]22 01. , , 04 )3 98 ·a g 18 .

FOR SALE , Mag n u m SI" spee ch pr o ussor
fo r Collins ]1 S.I/31S·] , R CA WO·56A 7"
osci lloSCope. Mike L uakiew icz, 14] R ieh ·
mond Rd ., L u dloW . Ma. 0105 6.

T ENT E C PM].A, WRL T C6A, Slinky anten na
A ll m in t. K 8RXD. 147 S. Wise, N . Cln ton,
oe.. 44 12 0 .

F O R SALE : C D E HAM M A ntenna Rotor.
S 6 0 .0 0 . WANTED: 4 CX I 0 0 0 u sed b ut in
gOOd cOndi tion. H .A. Seyse. 10 ] Lou Dr .•
D.pew, N V 14 04 ] .

WANTED : Halierafter Par U Mon. h ind h.ld
reUiver MOdelS 101 o r 10 2 . Billy Mobray,
a ox I Keyes o« . 73 9 41.

TV·OX I C avity tuned antenna preamplifie r.
Je rr o ld TPR4 6 5 to a5 MHZ Flctory set al
T V en, 5 Brand new. A . Randaceio Su it e 1 00
3a 1 Wesl N ot re Da me. M o ntreal Ca na d a
H 2 VI V 2 .

S ELL : Heitlh ApaChe TX · I XMTR a nd S B ·IO
SSB Adapl.r, $ 110 plus shipping. WA' M F Z ,
]06 G reenwOOd A ve.• Wa ukll\lan. IL 600a5 .

Q S L · ox . Send QSL and ox Ca rdS 10 ' pnil ·
lip Sleve n Kurland ]0 00 V itle n Hne Ave. Apt .
IA Bron", NV 10 H a.

K ENWO O O T S ·S2 0 with exler nal UFO. CW
F iller Instll ueo . covers. Three w,".. s o ld .
$6 1 5 .0 0 . F ir m . J.P. Johnson , 115 W. 9 1n St.
Jax. Fl. ]22 0 6 .

NO OX Q SLs? Try ham senten ces in 5 4 lan\l'
uages on y our ca re . II worl< S! K 3CHP'S Ox
Q S L Guid e $ ] .9 5 . J oe M lkuekis, 6 9 1 ]
Furman P kWY. Riv.rdale. Md . 20a40.

VAESU OWNER S, Present Or prospective.
Jo in the F o".Tlln\lo ClUb. Sena S A S E fo r a e ·
tailS, Mill L owens WA20Q/4 . 241 Lake D ora
Dr.• west Palm Beaeh, FI. ]]411.

SEL L: SB2 0 0 p luS set Of S pa re f inalS - V ery
Mini 52 5 0 . KWM2 R nd , H ig h Se, ia l n o . $925 ,
5 1 6 F2 W lSpeaker S I 45 , ] 12 B4 R oundSl60 ,
MI' l with c e e te s S7 0 . OX e ng. R. F Pro eessor
for Collin s $ 1 5 . All prepaid . UPS, Marty
WA ]IFJ (215 } 2S 9 ·a OS O.

WANTED : W .
Bronson BlVd .•

FOR S A L E: 9 Globar 4 10 Ohm SO watt n on·
inductive resi stors, l u se·eli p mtg. SI O.• IRC
S K, 225 w a tt ad ju stable pow.r resistor. $ 2 .75
Simpson MOdel 29 4 " 0 . SOO e.e.e. meter,
56 .00. Sim pson MOdel 29 4 " 0 • 1 .5 ma e.c.
met.r. $ 6 .0 0, 1 0 t ra n smitt ing c:apa cilors, 500
mmf (1.2 0K V . ] · IO KV) , S IO. OO . 4 " Nation.
.1 Sleatite pi lla , (X ]/4 "I screw lOP, mig. Dase
S 2 .00 . PI. Ie Transformer. 1 2 00 v.e.t. • 1 amp
11 5 /2 ] 0 pri ., $ ] 5 .0 0 . A . Do'holf.r, K2E EK .
CQ Magll in., 1 4 Vande rven ter Ave . Pori
WlShin \lI On ,N .V . I I 0 5 0 .

B&.W 5 Posit . Coax Sw . 55; V iDro p le x gold
Elug $]0; HA410 $ 65; Dow Key OKC TRM
SIO; R 4A loaded xlra S 2 50; Drake AC4 S65 :
F OB Art F ord 56 G ildare , East Northporl .
NY 11 1 ] 1.

West.rn O;gital ER·I 42 2B &. ER · 14 ] 2B E ;ght
Digil Ca leu liltor ehips ,ncludinll 26 page m itn ·
ual. Brand new, $14 .5 0 Poslpilid. G. Alfred
DOdds, P.O. Bo" 2 5, Brunswiek . Oh. 44 21 2 .

WANTED : V iDrop.e" Elug, SX ·1 11 itnd "'IT·..
R . voelker . 101 ·2 ] Lelfe r lS Blvd. R lehmo nd
H ill,N V 11419.

TWO METER FM XC VR
Gustafson, KaKQO. 5 2 2 4
PorUge, Mi. 49 0a I .
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WILSON 204 MONOBANOER PLUS OB33

REAL
MONO

PERFORMANCE
ON

10-15·20

The Wilson 204 is the best and most economical antenna of its type on the market. Four elements on a 26' boom
plus I Gamma Match (no balun required) make for high performance on CW & phone 8ttOSS the entire 20 meter
band. The 204 Monobander is bu ilt rugged at the high stress points. Using taper swaged slotted tubing permits larger
diameter tubing where it counts, for maximum strength with minimum wind loading ,

The 0833 is the newest addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight.
economical antenna package, the DB33 compliments the M204 for an excellent OXers combination.

All Wi lson Manoband and Ouoband beams have the following common features:
• Taper Swaged T ub ing • Adjustable 52 n Gamma Match
• Full Compression Clamps • Ouality Aluminum
• No Holes Drilled in Elements • Handle 4kw
• 2 " o r 3" Aluminum Booms • Heavy Extruded Element to Boom Mounts

WilSON AMATEUR ANTENNA SPECIFICATIONS

F~. Frortt-to Frortt·to Boom lOl' II Tumi,. Surt_ Wind to.d A_mbled ShipfM"I
G,in •• fbtill Side R,till '"i::1'h Num_ ,......, Radi.. ... ~ 80 MPH ...."'" -,
IdBI IdBI (dBI e_menu 'hi (ttl ",hl libel Ubel 1Ib11 ",.

M2.. ... 17 30 30 2 73'0'" 39'8" 'O~ 250 eo 63 $290.00
...20 'U 20 30 .. • 38·..•• 21'0'" .~ '25 .. .. 260.00
M204 'O~ 25 30 25 • ,..e- ".... U '00 .. .. 131.00M,,, 'U 20 30 20 • 2..·3'" " '0" 3.7 13 41 .. 131.00M'.. 'O~ 25 30 20 • 2"'3'" 15" " U '" 30 32 91.00

M'" 13.0 20 30 " 0 19"0'" re-t - 2.0 73 34 30 ".00M'04 ,U 25 30 '7 • 11'0''' 12'9" 2~ eo 20 22 .....
08&4(201 12.0 20 30 .. • 36·.... 27'0" 7.0 '08 ,.. "0 291.00

1151 'U 25 30 • 24'3'"
DB43t15J ... 20 30 25 • 24'3" IS...• U ,.. 30 30 l1i.oo

1101 ,.~ 25 30 3 ,.....
DB33lt51 ... 20 30 17 3 24'3" 12'Z'" U .. " 33 91.00

ltOI ... 20 30 3 18'0"

All Willon Antltnr'IM .' FACTORV DIRECT ONLVI The low pricet.r. ~ibl. by ,Iimineting the d..ler·s diSCDunt . Most .ntennas
in stock . If you orO« .ny .ntennr. you rNY purc~.COR ....m II for $124 .95 or. COR CO.... for $85.95. Send check or money
ortt.. or phone in B.nkAmeric:ard or Mester CNrge. All 2" Boom .ntltnn8S shipped Ups' 3'" by truck .

Clill for sped.1T~. Anten~ a Rotor PKkege.

702·739-1931

80 • CQ • April , 1916



Some thi n g new

from Yaesu

FT-221

VHF Mobile/Base Station
2 Meter Transceiver

Here is a compact, versatile transceiver designed for the active 2 meter
enthusiast. The FT-221 features all mode operation- SSB/ FM/CWI AM­
with repeater offset capability. Advanced phase lock loop circuitry offers
unsurpassed stability and clean spurious free signals. Modular, computer­
type construct ion offers reliabi lity and ease of service. Preset pass band
tuning provides the opt imum selectivity and perfo rmance needed on today's
ac tive 2 meter band. Join the fun on FM, OX, or OSCAR, wi th the FT-221
transceiver-another winner from the world 's leader in amateur communi­
cations equipment.

Features

• Complete 144-148 MHz cove rage in 8 band segments-11 crystal
channels per band seg ment. (1 1 xtals = 88 crystal controlled channels)

• SSB output 12 watts PEP-FM/ CW output 14 watts-AM output 2.5 watts
• Dual rate, concentric VFO dial drive with betler than 1 kHz readout
• Three way metering: S-meter, power output, and FM discriminator
• Built-in AC & DC power supplies and speaker
• Bu iit-in tone burst-adjustable 1500-2000 Hz

See your Yaesu dealer or write :

Yaesu Museo USA Inc., 7625 E. Rosecrans.
No . 29. Paramount. California 90723

Yaesu Museo USA Inc.,
613 Redna Te rrace, Cincinnati, OH 4521 5

Eastern Service Center

W&§§(!::!J

The radio.



The Drake L-4Bs
not-sa-secret ingredient.

---

EIMAC 3-500Z triodes.
The good guys at Drake are proud to tell you about their L-4B

linear ampli fier. They won't hide the fact that precision design
insures continuous operation at one kilowatt power input on CW, AM
and RTTY; and two kilowatts PEP on SSB. You won't have to ask
twice about the LAB's features like the transmitting AGC ci rcuit to
control exci ter gain , the standby switch or the built-in RF di rectional
wattmeter.

Our point? Drake doesn't keep it a secret that the L-4B's high
efficiency c lass B grounded grid circuit uses EIMAC 3-5OOZ zero
bias triodes. EIMAC's performance reputation is a much publicized
plus. Use of the 3-5OOZs simplifies the circuitry, provides 1,000
watts plate dissipation and turns driving power info maximum outpuf
power.

To find out more about the reason Drake's first choice is EIMAC,
or to ask abouf our design flexibility to meet ind ividual applications,
drop us a line or call. We have no secrets.

Contact Varian, EIMAC Division, 301 Industrial Way, San Carlos,
Calitornia 94070, (415) 592-1221 . Or any of the more than 30 Varian
Electron Device Group Sales offices throughout the world .

•varian
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