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ear audio response and a built-in 2" x 6" speaker may make you
think the cc you' re working is in the room with you and there's
even an external speaker jack.

There's also much more. LEDs indicate that the synthesizer is
locked en-frequency and warn It the channel is already in use. A
mode switch selects sim plex, -600 kHz offset or an "eux'' crys ­
tal with a diflerent ot tset frequency. A buil t-i n continuous/burst
encoder accesses most closed repeaters.
The HW·2026 is one cttne smallest synthesized rigs you can buy,
but it's not ouucurt 10 build - just 5 ci rcui t boards 10 wire. Align­
ment requires only a VTYM, allhough a frequency counter would
be helpful.

NEW HEATHKIT HW·2026­
transmit & receive

on any 2·M channel
with no crystals to buy!

Kit HW-2026, Synthesized Transceiver 289.95
(plus 2.52 postage)

Ki t HWA-202·t , AC Power Supply 32.95
(plus 1.72 postage)

A true 5 kHz per step synthesizer opens every 2M channel trom
144 to 147.995 MHz, The leve r switches on the front panel are
much easier to use than tnumbwneets and a 0/5 kHz loggle
switch permits split channel operation.

Ten watts mimmum output end frequency modulation cu t real
punch into your signaL And the transrmner is lully protected­
even operates Into an infinite VSWR Without failure!

The receiver is lops in features and performance. "Hot 05 "V
senSllvity lor 12 dB SINAD, SchmltHfigger squelch With a three­
note 01 0.3 p.V or less, a diode-protected dual-gale MQSFET
front-end. Ie IF, dual conversion and an a-cere crystal filter for
superior IF shape and excellent adjacent channel reject ion Lin-

Three new money-saving
Heathkit

NEW HEATHKIT HW·104 CW/SSB TRANSCEIVER­
now the latest broadband technology costs less

The reviewers and hundreds 01customers have fallen In love with
our SB-1 O4's Instant asy Irs easy to understand why - you just
pick the mode and baoc. then dial the frequency. rt's that easy.
Advanced broadband crrcurtry keeps you in tune - Without pre­
setectcr. load or tune controls
Now Heath offers the same basic circuitry in our lower-priced
HW·series. Like the SB-l04. fhe new HW-l04 is 100% soli d state
- cool and quiet c- with an output you can ins tantly switc h from
100 watts to 1 watt. us coverage extends 'rom 3.5 to 29.0 MHz.
And, if you need the top end ofl0 meters. add the optional HWA­
104-1 accessory. lis coils and tnters fit cote the "104'5" existing
clecurt boards and take you up to 29.7 MHz
The HW-104's performance is superlative. Transmissions are
clean and crisp - at 100 watts third-order crstornon is 30 dB
down and unwanted Sideband succresston is 55 dB. In the
receiver. broadband design virtually ehmtne tes adjacent signal
overload. yet sensi tivity is less than 1 i'V. And because cross­
modulation and intermodulation have been dramaticall y reduced,
signals seem to "pop out" 0' a quiet backg round.

The HW-104 also has the convenience you want -a 15 MHz
WWI/ position on the bandswitcb. a 15 MHz per turn spinner, 5
kHz markings on the circular di al. and a buil t-in 100 kHzl25 kHz
calibrator for accuracy to 2 kHz, Since irs 12 VDC powered. the
" 104" is an ideal mobile rig and the optional noise blanker pro­
vides up 10 50 dB 01 effective blan king. For base station use. buy
the optional HP·1144 AC Power Supply.
Plug -in phenolic circui t boards and two wiring harnesses simpli fy
construction.Alignment requires onIy aVTVM,mikeand dummy load.

Kit HW-l04. Transceiver 539.95 (plus 5.56 postage)

Kit HWA-1 04·1 , l o-M Accessory 16.95 (plus .76 postage)
Kit HP·1144. AC Power Supply •..... e9.95 (plus 5.08 postage)

Kit H5-1661 , Matching Speaker 19.95 (plus 1.40 postage)

Kit SBA· l 04· 1, Noise Blanker 26.95 (plus .76 postage)
Kit SBA-104-2, Mobile Mount 36.95 (plus 1.56 postage)

Kit SBA-1 04·3, 400 Hz CW Crystal Filler 39.95
(p lus .76 postage)



----------------_.------------------------------------------------
Heathkit products-digital·design color
TV, stereo and quadraphonic compo­
nents, automotive accessories, fishing
and marine gear. Irs the world's larg­
est selection of electronic kits.

Our new Heathkit Catalog contains one
of the finest selections of amateur ra ­
dio gear ever - over 56 ham products
in all! You'll lind the same superb per­
formance and value in almost 350 other

Including postage.

o Please send me a copy of the latest Heathkit Catalog.
Pl • ••••end the following m en;:hendl••:

O HW_10" SSB/CW 0 HW·2026 Synthesized
Transceiver 2-M Transceiver

O HWA- 10"-1 0 HWA_202_1
ll).M Accessory AC Power Supply

O HS-1661 0 HW-2021 Handheld
Station Speaker 2_M Tranaceiver

O HP-11.... 0 HWA-2021-2
AC Power Supply Carrying Case 3. Strip

O 5BA-104-1 0 HWA·2021-3
Noise Blanker Auto-Patch Encoder

O SBA·104·2 0 HWA_2021-4
Mobile Moun! Cry stal Cer1iticat81

O SBA-104-3
"00 Hz CW Filler

Send for your
FREE Heathkit
Catalog today!

Heath Company Dep1.12-13

Benton Harbor, Michigan 49022

Enclosed I. ",,"",,- _
lor thl items chlcked.

StleeIAddrns' _

Naml _

NEW HEATHKIT HW-2021 HANDHELD TWO-METER
TRANSCEIVER-a great value in personal
and emergency communication gear

reasons to build a
Transceiver

Compare the HW-2021 with any other handheld two-meier trans­
ceiver. In value and performance, we think you'll agree it's un­
surpassed.
A lop-mounted knob selects any of five crystal-controlled chan­
nels - we even include a crystal for 146.94 to get you on the air
fast. And, to save money, a single crystal controls both transmit
and receive! A simplex/offset switch and -600 kHz crystal ac­
tually give two transmit frequencies for every crystal you buy­
just like having a 10-channel transmitter!
The transm itter output is one watl minimum with 0.005% (or
better) stability. Frequency modulation and a separate built -in
mike provide a better signal. The receiver features 0.5 ~V sensi­
tivity for 12 dB SINAD and a squelch threshold of 0.3 ~V or less.
The HW-2021 comes with built-in nickel-cadmium batteries and
a separate AC charger. The battery-saver circuit uses a pulsing
technique to extend the battery life by 75% in the standby/re­
ceive mode.
For personal and emergency communication, the optional HWA­
2021 -3 Auto-Patch Encoder accesses telephone lines through
repeaters with touch -tone input. The 12-digit keyboard and key­
ing light mount directly on the front of the transceiver. You can
add the encoder when you build the transceiver or later.

Finally, the HW-2021 is both compact and lightweight - it weighs
just two pounds, including batteries! The HW-2021 and HWA­
2021 -3 are not difficult to build, but, due 10 compactness, some
soldering experience would be helpful. Alignment requires only
a YOM or VTVM. To make the HW-2021 an even better value,
we've included accessories worth up to $60-a crystal for 146.94
MHz, a -600 kHz offset crystal, a flexible "rubber duckie" antenna
plus an output for an external antenna, a built -in nickel-cadmium
battery pack and a separate AC charger. And you get them all at
no extra cost when you buy the HW-2021 . That's the kind of value
that has made Heath a leader in two-meter equipment!
Kit HW-2021 , Handheld Transceiver, 169.95 (p lus 1.40 postage)

Ki t HWA-2021-3, Auto-Patch Encoder, 39.95 (p lus .92 postage)
HWA-2021 -2, Carrying Case 12.95 (plus .76 postage)

r---
•

City State ZIP Please add the above items and postage to my Heath

All prices are mail order, FOB 'actory. Revolving Charge Account # _

Prlces llIld .pecification• • ubject to change without notice. Signature -,- --,__--,_--,_--,-, _
See your Heafhklt Catalog fo r credi t terms and details. AM-321 (necessary 10 send merchandise)~_._•• J
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PAX·'
TRANSISTOR
RF POWER AMP
A single tu ned outp ut amplifier
designed to follow the OX or
OF-1 oscillator. Outputs up to
200 mw , de pending on
frequency and voltage. Ampli­
fier can be amplitude modulated.
3 to 30 MHz. Cal. No. 035104
Specify when ordering ,

Price $4.75 ea.

BAX·'
BROADBAND AMP
Ge ne ra l pu rp ose am p li fi er
which may be used as a tuned
or untuned u nit in AF and
audio applications. 20 Hz to
150 MHz with 6 to 30 db gain.
Cat. No. 035107
Specify when Ordering

Price $4.75 ea.

SAX· l
TRANSISTOR
RF AMP
A small signal amplifier to
drive the M)(X-1 Mixer. Signal
tuned input and link output.
3 to 20 MHz, Lo Kit. Cal. No.
035102. 20 to 170 MHz. Hi Kit,
Cal. No. 035103
Specify when ordering

Price $4.50 ea.

MXX·'
TRANSISTOR
RF MIXER
A sin91e tuned circuit intended
for signal conversion in the
30 to 170 MHz range . Hat­
monies of the OX or OF-'
oscillator are used lor injection
in the 60 to 179 MHz range.
3 to 20 MHz, Lo Kit . Cal. No.
035105. 20 to 170 MHz. Hi Kit.
Cal. No. 035106
Specify when o rdenng.

Price. $4.50 ea.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102

Sh ipping and postage (inside U.S., canada and Melllco only) will be prepaid by
International. Prices Quoted tor U.S., Canada and Mellico orders only . Orders
tor shipment to other countries "'1111 be Quoted on request . Address orders 10:

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

EX CRYSTALS
gHC 6/U HOLDER)

at. No. Specifications
031080 3 to 20 MHz - For

use in OX asc La
SpeCIfy when ord enng

$4.95 ea.
031081 20 to 60 MHz - For

use in OX asc Hi
Specify when ordering

$4.95 ea.
031300 3 to 20 MHz - For

use in OF-1L asc
SpeCify when ordering

$4.25 ea.
031310 20 to 60 MHz - For

use in OF-1 H asc
Specify when ordering .

$4 .25 ea.

OX OSCILLATOR
Crystal controlled trans­
istor type. 3 to 20 MHz. OX-Lo.
Cat. No. 035100. 20 to 60 MHz,
OX-Hi, Cat. No. 035101
Specify when orderin~.

Price $3.95 ea.

OF·' OSCILLATOR
Crystal controlled trans­
istor type. 3 10 20 MHz, OF·' ,
La, Cat. No. 035108. 20 to 60
MHz, OF-t, Hi. Cat. No. 035109
Specify when ordering ,

Price $3.25 ea.
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For over 40 years••.dedlcated to amateur
radlo... to offering the finest products.. . to

dependable service.

Henry Radio's
TEMPO
VHF/ONE

All advanced dellgn
synthesized 2-metlK......-

Full phase lock synthes ized (PLL) so no channel crystals
are required . Solid-stale. 5 d igit lEO receive fre­
cuency display . Full a-meter band coverage (144 10
148M Hz) for transmit and receive _ Automatic repeater
split (selectable up or down) _ 2 built-In programmable
channels . $495.00 .
TEMPO SSB/ONE (SSB adapter for the VHF /ONE).
Selectable upper or lower sideband . Plugs directly into
the VHF /ONE . Noise blanker built-in _ VXO lor full
frequency coverage . $225.00.

I(ENWOOD

T5-520
"The trend setter.. the hottest little rig on the air."
You have . heard it on every band ..Kenwood's
go-every-place/do-everything transceiver. SSB &
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-7ooA z-meter transceiver
and the R-599DIT-599D "twins. "

Henry Radio's

2K·4
The 2K-4 linear amplifier em­
bodies all 01 the famous
leatures 01 the 2K-3 ... rugged
construction , reliable perfor­
mance and heavy duty com­
ponents, plus unique modern
styling . The tilted RF deck
laces up for easy visibility and
convenient operation . 11 you
are one 01 the more than 3000
happy 2K owners , trade up to
the new 2K·4 . 11 you are not
one of the group , now is the
time to join .
The 2K·4 (console or desk
model) $995.00

-

Plus a large staff 01 highly auatltied sales and service
personnel pledged to serve you . Henry Aadio carries large
stocks of all major brands . We take trace-me . sell used
equipment and offer better terms because we carry our
own finanCing . Our reconditioned equipment carries.
15 day trial , 90 day warranty and may be traded back
within 90 days lor lull credit toward the purchase 01 new
equipment . Export inquiries solicited . AlSO . military ,
commercial , industrial, and scientific users...please write
lor inlormation on our custom tine 01 high power tmear
amplifiers and AF power generators .

Henry Radio's #

TEMPO
"ONE"

The Tempo "ONE" SSB transceiver represents the
culminating achievement of many years of exper­
ience in the amateur radio field . Modern design,
superb performance, sturdy construction, out­
standing reliability ...at a surprisingly low price
makes the Tempo "ONE" the best bUy in tran­
sceivers today . Please come in or write for
complete specifications.
The Tempo "ONE" $399.00
The Tempo One Dig;tal...$498.00
"'Cl oroe. 110-220 volt~I&Ocycl8 power s upply $99.00
OCI ' ... . 12 wo11OCpow...upply $120.00

Now,
meet

Henry
Radio ... Walt Henry

W6ZN
ANAHEIM

<-
Ted Henry

W6UOU
LOS "'NGELES

Boh Henry
W!lAAA
eUTLER

Henry Radio stores c an now supply the complete line 01 Yaesu equipment.

11240 W. Olympic Blvd., l os Angeles, Cali f. 90064
931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

4 • CO • January, 1976

213/477-6701
714/772·9200
816/679-3127



EDITORIAL STAFF

Richard A. Ross, K2MGA
Editor

Alan M. Dorhoner, K2EEK
Managing Ed ito r

Witlred M. Scherer, W2AEF
Technical Consultant

Kim Smith
Editorial As s ista nt

CONTRIBUTING STAFF

Frank Anzalone , W1WY
Contest Chairman

John A. Attaway, K411F
OX Editor

Herber1 S , Brier, W9EGQ
Novic e Ed itor

Fred Capo ••ela, K6SSS
W. W. Contesl Director

Hugh C a••id y, WA6A UD
Assistant OX Ed ito r

William DeWitt, W2DD
SSTV Ed ito r

A, Edward Hopper, W2GT
USA-CA Director

George Jac ob., W3ASK
Propagation Ed itor

Irwin Math, WA2NDM
Math's Notes

Donald McClennon, W31N
160 M. Contest Dire cto r

William I. Orr, W6SAI
Ante nna s

Adrian Weiss, K6EEG/,
QAPp Ed ito r

Bernie We lch, W81MZ
WPX Contest Director

Gordon Eliot White
Surplus Editor

BUSINESS STAFF

Sanfo rd R, Cowan
PI -s joe nt

R ichard A. Cowan, WA2LRO
Pu blishe rI Advertising S ales

Cary L, Cowan
Ac c o unts

S arah Gre enberg
Controller

G lo ria For. yth
Circulation Manager

PRODUCTION STAFF

Alan M. Corholler, K2EEK
Produc tio n Ma na g e r

W illiam H. Trni.
Art Director

Lisa Terra s i
Liz Be ener

Staff Artis ts

K & 5 Graphic .
Illust ra tions

T his issue marks the beginning of
what will be a new ara for CO, The Ra·
dio Amateur's Journal. After 31 years
of being published in the nominal 6 " X
9 " size, CO now joins the vast majority
of co nsu met and technical publications
in the 8 %" X 11%" format . But rather
than just " p utting t he old magazine un.
der t he magnify ing g)ass" and simply
giving the same design only a little lar­
ger, we h....e labored to produce a maga­
zine which is totally new in appearance,
and which will , over tha na"t f_
months taka a totally d,fferent lIP­
proach to this hobby of Amateur Radio.

The new approach will include such
techniques as the "Real T ime Review."
For decades the Amateu r has been sub­
ject to various quality editorial reports
on new Amateur equipment, but usually
the reports 1'1.... 1'1 come too late to help
the eager buyer. The gear is a year old
before the first word of comment hits
the Amateur press. We 're changing that .
A lready underway are "Real Time Re­
views" on two major manufactu re r's
products which will not be released for
several months. You'll read evaluation 's
of these products in the issues of CO
following the manufacturer 's own pro­
duct introductions.

There are wvetal other " new twists"
we'll be breaking over the next f_
months but o nly after we've ironed the
mechanics of each one wi ll we re le8Sl1
them to the pages of CO.

CO is not the largest of the Amateur
magazmes, but we believe il 's the besl
for the aclive, inlelligent Amateur. CO
has always been lndepende'n l and pro­
gressive, sometimes controversial, and
unfortunately. often late. As we change
$0 many of our characteristics we will
st rive to retain our progressiveness. m­
dependence and controveniality, and
most importantly, shake off the pernio
cious probl..... of lateness onc1l and for
air. This iuoe should arrlVtl somewhat
earlier than the dreadfully lale Novem·
ber and December iuoes, and February
will show still fu rther improvement.

Despite groundless rumo n to the
contrary, we' re in t he Amateur Radio
publishing business " fo r the duration"
and we intend to remain a factor in this
highly unprediclable hobby/service.
Those who would count us out would
do welt to tend to their own business.
CO was around before 73 or Ham Radio
were gleams in thei r publisher's eves,
and we'll still be around when other
Johnny-come·leleIV's crop up, but we'll
still be around, of that you can be sure.
Onward and u~ard!

K2MGA

On The Coyer

T he you ng tecv b a la n ci n g t h e D XCC
OAPp no . 2 Trophy is South Dakola
born Diana Wetzler, friend and fo rmer
student of K8EEG .

A G uesl Ed ltor'"
b y D r . Th eod o re J.
CO hen , W 4U M F

The Fal l of the Amateur Service?

An apparent emergency on Christ­
mas day, 1975, involving a small boat
on Lake Erie, and the resultant eom­
munications be.-n Amateurs and the
Coast Guard on 3804 kH.l , raises many
questions aboul our valua In emergency
situations, and about the general con­
duct o f Amateurs today. For an Inci­
den t which involved manv Coast Guard
districts, a Coast Guard cutter, and a
number of helicopters, one certainly
would not h_ e"pec-ted to hNr the
follOWIng from Amateurs on the emer ·
gency frequency : monologues by oper.
tors supposed'y trying to assist with the
rescue efforts. swearmg. backbi ting,
belching, tuning up and ether forms of
intenlional interference, calling CO
wi thout checking to see if the frequency
was in use. and calling in on the fre­
quency by operators who only wanted
to say they were standing by. Then too.
some Amateurs even attempted to 11'111

the Coast Guard how 10 handle the
search effort, fur ther complicat ing a sit·
uation alreacly made difficult by the
poor weather conditions prevailing at
the time. So chao t ic were the "amer·
gency communications" alone point
that the pilot of Helicoptet 144 1. in an
erroneous but not unw.ranted c0m­

mern, lamented the fac t that the CB 'ers
on the channel were not keeping the
frequency open! Even af ter 3804 kH.l
was declared an emergency frequency
by the Coast GU/lfd, the disruptive actio
vities of many misguided individuals
demonstrated a lack of self· restraint and
and respect for authority which per.
vades so much of our Society today.

Procedures for operator conduct duro
ing emergency are well documented In
t he Amateur lite rature. Su ff ice to sev
here thaI if any operator has assumed
control, do not transmit on t he emer­
gency frequency unless d,rected to do
sc.

As for those individuals who lack lhe
maturity to conduct themselves ,n an
acceptable manner, and who hide thei r
adolescenl behINior behind the enonv­
mi ty of uns igned transmissions, ignore
them! Responding to t he ir transmissions
just wor$llns an already deteriorating sil ·
uation . Remember , . . Amateur Radio
e"ists for the serviCft it provides, And if
we evet hope to maintain lhe Amateur
Service as a viable communications me·
dium in the years ahead. each of us
must pursue our on·the·ai r activities in
such a manner as to re flect credi t upon
the Service, and upon cu-seives as well.

- W4UMF
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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature. larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually, each
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation. a wide margin in mechanical stability
and far superior electrical performance.

• Lowest SWR-PLusr

• Bandwidth at its brCNId.,tl SWR 1.6 10 1 or
better at band edges.

• Hustler exclusive trap covers '"Sprttz" extruded
to otherwise unattainabkl close tolerances
assuring accurate and permanent trap
resonance.

• Solid one inch flbergla.. trap lorm. tor
optimum electrical and mechanical stability.

• Extra heavy duty aluminum mounting bracket
with low loss-high .trength insulators.

• All sectiOns 1,,-_~ .811, high strength
aluminum. length 21 '5 .

• Stalnl••••teet clamps permitting adjustment

without damage to the aluminum tubing.

• Guaranteed to be 8ules! assembly 01 any
multi-band vertical.

• Antenna has ""-2-' stud at top to accept RM-75
or RM-75-S Hustler resonator for 75 meter
openUon when desired .

• Top loading on 75 meters for
broader bandwidth and higher radiation
efflclencyl

• Feed with any length 50 ohm C08'C

• Power capability-tull IegIII limit on SSB and
CN.

• Ground mount with or without radials; roof
mount with radials.

one setting o(totalbandcowrage!
-\I 40 THROUGH 10 MmRS

(IIV)f1;.'BII)
Available from all distributors

who recognize the best!

neui-tromos corporation
6 • CO • January, 1976

MODEL
4-BTV

15 POUNDS

15800 commerce pari< drive.
brook park. ohio 44142
Exporter : Roburn Agencies. Inc., New York, N Y



Our dersSay

Ruuian Boyco"

Editor, CO :
Regarding The Sasa Storv I have to

make a comment. Describing the "Russ­
ian boycott" of the Israeli amateur
radio contacts the author states, "This is
basically because the Russians are very
careless, and in some cases very stupid
operators."

I understand the frustration in seeing
valuable points wasted in a contest be­
cause of such a "boycott" but I cannot
approve calling the Russian amateurs
very stupid , for several reasons.

First of all, the Soviet Amateurs,
(not only the Russians, as the author
calls all the U hams. even the Kazakhsl,
are excellent operators and very know­
ledgeable technicians. I was in the So­
viet Union and personally met many U
hams. Most of them have learned
enough English to handle a light coover­
sation and that's more than the majority
of the world's hams can do, at least
those who cannot speak a second lang­
u."..

Secondly, no matter how biased or
upset a ham is. he should not call
another ham names. This kind of talk is
far from the spirit and mentality of
amateur radio. Ham radio means friend ­
ship and there is no place for name call ­
ing in our hobby .

Thirdly, the author does not under­
stand life in the Soviet Union . He blam­
es the Soviet amateurs for the rules set
up for them by the ir political leaders.
This is like blaming the average Sov iet
citizen for not spending his winter vaca­
t ion in sunny Miami. Why? Is it up to
him? What can he do when he is ordered
not to work with a certa in country?

About 20 veers ago, when I was
Y02BO in Roman ia, we were ordered,
for pure political reasons, not to work
Yugoslav amateurs. What could we do?
Defy the order and get us and our fami l·
ies in trouble? Here and there, for the
sake of a new country we tried to make
a forbidden OSO, not emphasizing the
prefix or the name of the country, just
barely mumbl ing the forbidden letters
vu,

About in the same t ime, Spanish
amateurs were not allowed to work us.
When one called CO and we answered.
or he replied not mentioning our prefix

(but asking QSL through a neutral
Swedish ham) or he told us honestly :
this 0 50 is prohibited. Could he be
called very stupid? I don't think so. And
we should not forget that there have
been a few countries which we the hams
in these good, old , U.S. of A., could not
contact at various times, this is still so
and with the Canadian hams.

Otherwise, "The Sasa Story" is an
excellent article, informat ive and enter­
ta ining, with many good photos.

George Pateki. W82AOC
New York, N.Y.

Trigger Electronics

Editor, CO:
I read about Mr . Veen's experience

with Trigger Electronics in your Octo­
ber, 1975, issue ' ''Our Readers Say"
Column).

I sent Trigger Electronics a check
for $79.40 on August 29, 1974. Of
course , they have not sent the rrercnen­
dise and it has been over a year, al­
though they were very fast to cash the
check . I have written them several let­
ters to no avail , including copies of the
cancelled check . They claim to have lost
these copies and are unable to find the
order.

I would suggest that there ie a strong
possibility they are making fraudulent
use of the U.S. ma il.

M.C. Gilliland, W80NHG
Denver, CO

Editor, CO:
Concerning the letter in the recent

issue of CO about Trigger Electronics
located in a suburb of Chicago.

Trigger has had a bad reputation for
at least the past 10 years. This has been
a known fact to Chicago area hams. Un­
fort unatally he makes his money
through mail order and it takes a first
experience with this store to know what
is going on .

There is a rumor that Trigger is
switching over to C8 and is getting out
of the amateur radio market.

If your readers have any complaints
they could write to the manufactuerer
of the item they ordered from Trigger.
Tell them the complaint and perhaps

they will go to bat for you. After all
they gave Trigger permis.sion to sell
the ir products and they have a repute­
t ion at stake too.

Instead of wri ting the 8 .8 .8 . con­
t act the States Attorney office in
Chicago.

Larry Cotariu, WA9MZS
Skok ie, IL

We would like to hear of other exper­
iences -both good and bad- which
readers have had with the people who
sell to Amateurl. As space allOWl, we
will publish your fetters . and where
warranted. the dealer or manufacturer
will be given an opportunity to reply
in print. - K2MGA

Repeater Woes

Ed itor, CO:
Steve Cole's. W888GO, article

"Don't 8uild A Repeater" could not
be more eccurete, and I'm sure there
ere hundreds of other trustees that
agree .

Manny Marcel, W8280N
Trustee : WR2ADZ, W82A E8

Uniondale, NY

K3AZ's Firecracker

Ed itor CO :
Two items, Dick :
1. Dial·A·Prop is great. Makes one

feel someone is personally interested
in readers.

2 . K3AZ's IThe AZ - Special) arti­
cle much appreciated . 8rewed up
same . the antenna is an absolute fire ­
cracker! One problem - no one believes
me anymore when I c.w. the info that
I'm running ORP at 650 mw. I mean :
579 in Spearfish , South Dakota on less
than 1 watt?

Makes one want to take out a life­
ti me subscription to COl

C. Rozycki, WN28XH
Patchoq ue, NY

To Each His Own

Editor, CO:
I think it's great that progress is be­

ing made towards aiding the handi·
'continued on page 151
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A Replacement is an Improvement
with
AmPerexRF Communications Components

RF PowerTubes,
RF PowerTransistors,
Small Transmitting Tubes,
Microwave Triodes,
Silicon Rectifier Stacks,
Vacuum Capacitors,
Industrial Receiving Tubes.

For complete Intormarlon on
Amperex Replacement Tubes
and Components for
• RF Communkations Tr.nemitten
• R.dio & 1V B~dUl•• Equipment
• Indu.bial Power Supplies & OscUiliton
• Mkrowave Owene & Commercial Radar Equipment
• Scientific Instnament•...
contact Bob Norris, Dismburor Sales Operation.
Amperex Electronic Corporation. Hicksville. New York I lH02
Telephone 516-931 6210

Arnp ereXi
A NORTH A'-1ERICAN PHIliPS COMPANY



•

DealtlMi throughout the world
or order direct from

SJIVAItI~
E LEC TRONICS

Now..

A ..'-d...r~'" C"",", GrM'poro'_
Ho me O ffice:

305 A irport Road, Oceans ide. CA 92054

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

The Swan Model 742 Triband Mobile, the only automatic amateur radio
antenna, eliminates coil changing, tap adjusting, switch flicking and all
the rest of mobile antenna inconvenience.

Now for the first time 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-e-perfectly.

Rated at 500 watts P,E.Poo 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, $79,95,
Only from Swan, Where else?



Now save $100+
on the 2 meter rig

you've always wanted

•

•

Sh.own with KLM
160-watt totally­
compatible amplifier

You know the KL\l MULTI·2000. It's the
best. It's reliable. The plain fact is it's
incomparable.

It's incomparable because it gives you a
state-of-the-art synthesized oscillator that's
always crystal controlled through a
phase-locked loop.

No other multi-mode 2m transceiver has this.

Now $679
The incomparable

KLM MULTI·2000

• SSB
• FM
• Full Band Coverage

And now the "Multi-" can be yours at a
$1 t 6 savings.

See your KLM dealer and take one home
today.

Or call Mel Farrer (K6KBE) or Mike Staal
(K6MYC) at the factory.

Also ask them about KLM's tobOy
compatible amplifiers and antennas.

KLM ELECTRO
17025 Laurel Road .• Morgan Hill. CA 95037

(408) 226-1780. 779·7363
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Wc'lI GUA RANTEE
no olhcr balun, .1 any
price. has all Ihese

OI Dft DIIlECT (Ulurn.
Dept. CQ UNADILLA, N.Y. 13849

lin...

IT 'S WHAT'S
INSIOf

lHAl COUNJSI

WITH
IUILT-IN

LIGHTNING
ARRESTER

THE: .\I·PROVED LEADtNG HA.. AND ~~~~,,~=;o"=~~~~"W2Aij)rB'ALU°f:r-$:;la~CJi,5-
TlMI pro"" _fun 1. HANDLES FU U 2 lCW P£P AND THEN SOW£,

Broad-Band~ J t o 40 Me .
2. HELPS TVI PROBLEM S 8 y Reducine Cou Line

ROildiation
J . HOW -ALL STAINUSS sun HARDWARE. 50239

Double Silye, Plat ed
.. . 'MPROVES f IB RATIO By R. d ue ;n. Coax Line

Pic k-Up
S. REPLACES CENTER IN SULATOR. Wi lhstands

Antenru. Pull of Ove, 600 Lbs.
6. BUILT·IN LIGHTNING ARRESTER. P,0Ie<:15 a .lun

- Could Als o Sav. Yo ur Va luabl. Gear
7. BUilT-IN HANG·UP HOOK. Ideal For Inverted

Vees. Multi·Band Ante nn. " Dipol es. a eam and
Quads

HOW BEING USED EXTEHSIVELV BY ALL BRANCHES
OF THE U.S. ARIUO FORCES, fAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAM S
THE WORLD OVER They',. built to last

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

Come_ in 2 modell . 1 :1 m.ICM . 50 or 75 ohm un­
h lanced (CN . line) to 50 o r 75 ohm ba lanced INd.
. ; 1 model matcM . 50 Of' 75 ohm unh lanc ed (coa.
line) t o 200 or JOO ohm ba lanced load.

AVAU A.lf AJ AU LfAOING OfA LU S. " NOJ.

UNADILLA UDIATION PRODUCTS ~:'~S.60~.~~~:s

•nounclng
• Wheaton, Illinois - The Wheaton
Community Radio Amateurs midwinter
hamfest is Sunday, February 8, at the
DuPage County Fairgrounds, Wheaton.
Ill ino is (Manchester Road , near County
Farm Foad ), 8 a.m. to 5 p.m. Tickets
$1.50 advance, $2.00 at the door. For
advance tickets send $1.50 each and a
sett-eddressed stamped envelope to L.O.
Shaw, W90K I, 433 S. Villa Avenue,
Villa Park, Ill ino is 60 18 1. Advance
tickets postmarked no later than Feb. 1.
• Southfield, Michigan - The South­
field Amateur Rad io Club's 10th Annu·
al Swap and Shop will be held on Jenu­
ary 18, 19 75 at Southfield High School,
Ten Mile and l ahser Rds., Southfield ,
Michigan, Tickets $1 .50. For more in­
format ion about tickets and tables wri te
to Mr . Robert Youn kders, 24675lahser
Rd ., Southfield, Michigan 48075.
• Traverse City, Michigan - The Cherrv­
land Amateur Rad io Club will hold its
th ird an nual Swap ' N Shop on Saturday,
14 Febru ary 1976, from 9:00 a.m. to
4 :00 p.m. at the Northwestern Michigan
College campus in Traverse City. Door

prizes wi ll be given away . for more in­
for mation contact Bill Mader,
WABWWM, Box 2, Empire A.F .S., Mi.
49630. Donat ion is $1.00.
• Griffith, Ind iana - The lake County
Amateu r Rad io Club, lnc., announces
its 23rd Annual Radio Club Banq uet
scheduled for February 23, 19 76 at the
Griff ith Knights of Columbus Hall,
1400 South Broad Street. Griffith, tn­
d iana. The banquet will start promptly
at 6 :30 p .rn.. CST. Enjoy a delicious
home-eooked meet . . all you can eat - ­
enterta inment. special awards, speeches,
gifts, and an even ing of companionsh ip
with your fellow amateurs. Tickets
$7.50 each, avail abel from Herbert S.
Brier, W9EGO, 409 Sou th 14th St.•
Chesterton, Ind iana 46304, or from
other club members. Posit ively no t ick­
ets so ld at the door!
• Cuyahoga Falls, Oh io - The 19 76
Cuyahoga Falls Amateur Rad io Club
Annua l Auct ion and Flea Market will be
held February 27, 1976 at the Bo lich Jr.
High Schoo l, Cuyahoga Falls, Ohio. The
adm ission is $1.50 advanced regi stration

(Deadline Feb. 1, 1976) and $2.00 at
the door (night of auction) Talk in
W8VPV 84/24·04/64-52/52. For info
contact K8VAK 216-644-1213.
• Mansfield, Oh io - Mansfield MidW in­
ter Hamfest /Auction will be held Sun­
day February 1, 1976 at the Richland
County Fairgrounds. Forums, indoor
flea market [tables $1 .00l displays,
prizes, auction . Easy access from 1·71
and US 30. Registration $1 .50 advance ,
$2 .00 at door, starts 9 a.m., auction 2
p.m. No commision. Talk in on 3,972.5.
146.52 and 146.34/94 . Add itional info
from K8.lPF. (4 19) 529-2801 home
(419) 524·1441 work.
• Davenport, Iowa - The Davenport
Radio Amateur Club Hamfest is Febru­
ary 22 , 1976 at the Masonic Temple,
Davenport, Iowa. Adm ission is $1.50
advance , $2.00 at door. Tables available
at a small fee. Talk in on 28/88 and 52
simplex . For t ickets and info. write:
WA0'GXC, Dick l ane , 116 Park Ave. So.
Eldridge, la. 52748.
• Stuart, Florida - The second Stuart
Half ·A·Buck Hamfest will be held 9 a.m.
to 5 p.m. Feb. 28 at the Tri-County Re­
hab ili tation Center, 4461 S. Federal
Hwv.. Stuart , Fl. Exh ibits and Swap
Shop covered and air cond itioned . Swap
Shop opens 8 a.m .; set up Friday. Talk­
in .46/.06, .94/ .94.
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"FACTORY DIRECT ONLY"
•

"WILSON GOES MOBILE"
FEATURES

introducing the new WE-224

SPECIAL
INCLUDES:

WE-224; 52/52, SIMPLEX PLUS
TWO TX/RX CRYSTALS, YOUR CHOICE
(Common Repeater Frequency Only),
MOUNTING BRACKET; MOBILE MIKE

1. 24 Chlmnl' Oper.tion
2.01'11 priority Channel
3. Se~.b" 1 or 10 Witt. 01,11
4.10.7 Monolithic: Filter 1,,",,1'-d
5.465 KHz eerlmic Filt...
8 . Nu,,*,iall RMd-out ()f'j ..dl ChII"".'
7. Buihoin Adjushb" "Tone- Burst:" G.......ator
8 . Front Panel Tone Encoct- Control
9 . Aecapb Wiilon 1402 II l405SM Xu"

10. IndividUliI Trim,... c.pec:itors 'eM' both T)(/RX
11 . Most.. Front End
12. tMlieel R_l\IItOf
13. High VSWR Pt'otectton Circuit
14. R..... Poa.ity Protection Circuit
15. NBFM ·15 KHz Ct."".. Seperltion
16. Extlfnlll $pNker hid!.
17. Built-in SPMk.,
18. Dynamic Microphone lnduded
19. Mobil, Mounting 8o'.dtet InclucMcl
20. Frequency Ringe 144-148
21. 6W'V'(x 2\ol,"H II 9%"0
22. Wfight : 5% Ibs.
23. Po_ RMluire""""ts:

Soure:.: 13.5 VDC ±10%
R.-i..: .46A
TrIMmi1 : 2.8A 11 OWl. .7A (1WI

SPECIAL ON EACH RADIO INCLUDES:

HAND HELD
ACCESSORY

SPECIALS

se-t NI-eAD
BATTERY CHARGER
WITH REGULAR AND

TRICKLE CHARGE
FEATURE

ecr . IATTIIR ... CHA.GIII ')II."
... . ",-eAo ,.TT.IIV
PACK. . . . . . . . . . . . . . . . . . . 15."
LeI · '.'1 Lt..n'lUt
CAS&. • • • . . • • • • • • • . . • • • • • .....
L.(:2 · L.IIATHIUt C"'SII
"0Il 1"1,22.2. U.2 ..
S'OJ · UOIl"'KIII"'KIl
"Oil '..el2 "'NO n .n
TE' • su.·...uO'.L.1 TONE
ENCODE II 'NSTAL.u:O , ••• )1.91

TT" · TOUC" TON.- .... 0
'NST... L.u:O •••.••••••••• IU.n
ll'" • n. J MONOUT"'C
," Il.T L. "'L.TEII 'NST ..
CIIYIT L.S, Til. 011 1I11
(C........o .. " .... . 0",,1" .•... ...St

OIlSCII,n,ON

$279.95

1405SM HAND HELD
5 WATT

TRANSCEIVER
144-148 MHz

• .. e ' 0"",., ..
• ' 101 ' T." ..

Oft TIt/IIX c.r ..
• .... Cr' ..... "'" ,,,
• , r "Ho ( ••• ",Ie.. .
• .t.7 ..

Ole: ,,"· ., .._.
......_ty .
Q tl ...

• , I 'II. " •• ._..~· .......,.,_...
• ...., .. ,,. .. I .,.

.. I 'ill·........._ .
W.tt, ..,_ ...
0 ' .. 12 VDC

• C 0 , _)I;
, TIt ..
{Iw l 100 "WI

• M ..' M •••........
• Un••••IIU" UU",,..

4.52152 Xul
5. Your Choic. of 2 TX /RX Crystals

lCommon FrMjotlnc:y Only)

FEATURES
1402 SM 1405 SM

• .. C:~.""" 0 " ..
• ' ...,.'...., Trl ..

u •• TX,ltX Cry "
• ... coy...., 'ft.
• II KHI 0:- ..
n-

o 11.1'P ....
... ott "· ., 11II,,_ ,

• _ ...."' ... I ....
~.-·_ , .
_ w.y

• ._ " ..y, ..
• Sk." • 'ill • 1 7,.

• 17,.
• 1 .1 w ,_'"

0 ' .. II VDC
• e 0 ..1" Itx
I."" Tit ... IIIIA

• U ".'wltc," M,••
I .. llu

'l • Ant.nN
z.cee
3.8lItt..-in

OPTIONAL
TOUCH·

TONE
PAD

SHOWN

$199.95

1402SM HAND HELD
2_5 WATT

TRANSCEIVER
144-148 MHz
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,-----,
announces the addition of

220 AND 450
2202 SM

FREQUENCY RANGE 222 ·225 MHz

• , Cl'lilnlMll OpeuUon
• Indl"ldull T.I"'....n on .11 TXtAX C.ytUII
• All Cry,U.I Plu, In
.,2 KMz C...",lc ,-lIter
• 10.7 .ncl4~S KC IF. 0' Mlcroyolt 5en...U.,lty for 20 Db Quletln,
• we'lnt: 1 lb. 14 oz. .... 8.tt.~

• ailn••)! Indicator
• Slze ' • 7/1" 1 3'4 II 2 7/1
• Swlh~"lbl. 1 .. ! .S waltl Output

. 12 voe
.2.5 Wltll Minimum Output . 12 voe
• Current Drain: AX 14 MA T X 500 MA
• MICJ'Olwltcl'l Mike Sutton
• Unb...ak.lb" LA••" _ C...

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

INCLUDES
1. 2202 SM 3. Battery Pack
2. Antenna 4. Leather Case

5.223.00 Simplex Installed

4502 SM
FREQUENCY RANGE 442·450 MHz

• ti Chi nne' Opera 1101'1
• l"dl., ld...1 Trlmmen on a .. TX/RX CrYIU"
• All CrylUI5 Plug In
.12 KHz ceramic: Filter
·10.7 and .55 KC IF
• •3 Microvolt sen"".,lt)' for 20 Db Quoltln,
• Willtrll : 1 lb. 14 oz. " IS SilUery
• Silne.)' IndlC.ltor
• 51z., • 7/' • 1 3,4. 2 7ft
• 5wlto;hlb" 1 10 1.' With Output

• 12 VOC
• Curr.nt Orlln, FIX 1. MA TX 500 MA
• MlcrOIw1tc:h Mlk. Button
• Unbruklb" u.ln. Clse

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

95

INCLUDes

1.4502SM 3. Battery Pack
2. Antenna 4. Leather Case

5.446.00 Simplex Installed

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(7021 739·1931

JANUARY FACTORY DIRECT SALE ORDER BLANK

__RX XTALS 0 $4.50 ea.

BC1 OJ $36.95.

____ SM2 @ $29.95.

np@$59.95.

_____ 2202 SM @ $279.95. 4502 SM e $299.95. WE·224 @ $209.95.

__________ 1402 SM@$I99.95. 1405 SM @$279.95. _

____ BP @$15.00. LCI @$14.00. LC2 @$14.00.

__ TEl @$39.95. I SPECIFY FREQUENCY 1

__ XF1 Q' $10.00. TX XTALS 0 $4.50 ea.

EaUIP TRANSCEIVER AS FOLLOWS: XTALS A. _ B. _

Z1P _

C. D. E. F. _

ENCLOSED IS 0 CHECK 0 MONEY ORDER 0 MC 0 BAC

CARD # EXPIRATION DATE _

NAME _

ADDRESS _

C'TY STATE _

SIGNATURE _

Add $5.00 per Radio for Shipping, Handling; and Crystal Netting.
SALE VALID JANUARY 1 THRU 31, 1976 C Q NEVADA RESIDENTS ADD SALES TAX
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Memo from Drake

One of our observers wrote the other day that we do some rather

curious things from time to time here at Drake. For example, he

said. we seem to have a penchant for putting wattmeters in

almost everything.

On thinking that over. it is true that the W-4 is a fine device for

up to 2 kW from 1.8 thru 54 MHz. The WY-4 covers 20 to 200 MHz

and we do have W-4 type units in the MN-4 and MN-2000 antenna

matching units. We also have one in the C-4 Station Console, and

a 3 kW meter in the L-4B Amplifier.

Our friend went on to say since we have put so many wattmeters

in various things, we had probably even put one in the coffee pot

here at the plant. Now obviously that carried the whole thing a bit

too far - after all. we had enough trouble getting one into the

water cooler!

When R.~ power needs to be measured
conSIder one of the products

from the good guys
at Drake

14 • CQ • January, 1976
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PC05 450-470 MHz.

PC06 150.8-174 MHz.
any model

any model

Ion. The Ten-Tee, Atlas, Signal One
and Swan broadband transce ivers are
all fine quality gear, and all had their
own distinct design objectives . The
fact that anothe r transceive r str ikes
the fan cy of a reviewer at a particu lar
moment , in no way reflects his opin­
ion of ano t her transce iver. We can
only review one at a t ime ! - K2MGA

The Editor. of CO welcome your letter.,
cerd., c:omments end ot.8rvation. about
Ameteur Redio in all iu ....' ieties. To
impi"o ... your c:henees of _ ing yo ur lener
in print, p ..... type, print ....tly o r u..
your molt legible longhand. Sorry, but we
cen't print , letter whic:h we cen't ..lid .

The GENERAL ELECTRIC

W.2:v. ~ . H . 5 ".O . r Weight -9 0z .
Both ranges ava ilable in 2 models.

(Prices Include No·Cad baTtery and charge.),
oeeuct $t5 less c ha .ge.: ded uct sm leSS eanenee.

Personal Pager
FM SINGLE FREQUENCY RECEIVER

• Tone only (no audIO).

• Tone and Voice (tone followed by messag e).

( Tone models '0' use w ith one c r tw o selec tive
t requencies from 517,5 HZ to 967.5 Hz).

Send lor Gregory Electronics
Fabulous NEW 1976 CATALOG!

Motorola TLD·1000
11 Channel Mobile Telephone

• Rugged l EXAN case " light werqnt - pocke t
s Ize · Spring clip mounhng • Can be used With
Ni-Cad. Merc ury, or Dry batteries.
• Reeds if available - $5.00 each

Call for more information.

int roduced the 100V, a bro adband­
tuned linear amplifier . So the simple
presence of br oad band·tuned out pu t
ci rcui ts in a transmitter does not by
itself , indicate the "ul timate" in aim­
pl icity or operating ease . It was an d is
my opinion th at the total ease of op­
eration of the 58-104 in all respects
warranted the observation , " Amateur
Radio operat ion hasn 't been th is sim­
ple before." Operating preferences
vary fro m one operator to the next,
and while our aim is to remain impar­
tial in our equipment reviews, it is im­
possible to d ist ill out all personal opin -

For manual o peration only. l es s ac - $208
ce sscrtee . elemen ts an d case (c ha ssis
o nly).

Editor, CO:
I am writing in response to the

statement made by Mr. Richard Ross,
K2MGA, in his review of the Heath
58·104 (CO, August 1957). In parti­
cular please refer to page 73 co lumn 2
sentence no . 1. "Amateur Rad io oper­
ation hasn't been th is simple before ."
Ev idently K2MGA h imself wasn't "in
tune" with amateur rad io, as I've been
using a Triton II by Ten-Tec for a
good year before the 58-104 was in­
troduced and Triton II does not need
tuning (I will give you the benefit that
you do need to " resonate" the receiver
but it is broadband tuned .I I feel an
apology if forthcoming to Te n-Tec ­
by the way when d id you test the
Triton . I've only been subscr ibing to
CO since June 1974?

I real ize that Heath is a "biggy"
and you w ill no t offe nd them but
please give us Triton/Argonant owners
8 fair shake . I'm pleased with both .

OurReaders Say

capped (The Optacon. Oct . '75) . but
would rather read about it somewhere
other than my CO Magaz ine "T he
Radio Amateur's Journal."

. . . Continued

Steve Gillispie . WB8CGC
Hurricane. WV

Fair Sh ake

As the title above says, "To Each
His Own." But it seems to us that one
of the most e lementary concerns of
Amateurs is the welfare of their fellow
human beings, What we attempted to
do occasionally during 1975 was to in­
troduce Amateurs to some of the tech­
niques and devices which are becom ing
ava ilable to blind or deaf and bl ind
persons to enable them to function in
a seeing society . All told . very little
page space was devoted to the subject,
but Mr. Gillespie apparently wou ld
withhold even that sma ll amount of
coverage from ca. Sorry . Steve , but
the vast majority of our readers fee l
d ifferently , and so do we . - K2MGA

Jake Meyer, KZ5JA!WB0NUL
Fort Clayton, Cana l Zone

Most certa inly, broadband transmitter
out pu t ci rcui ts have been wi t h us for
many years. In the late 1950's,
1959 to be exact, Central Electron ics

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

24' Rout..... SMd'e Brook. N. J_07112
Pho,,.: (201) .19-1000 -- -
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TEMPO
6 N 2

TEMPO/1mb
So much lor so little! 2
watt \lHF IFM hand held
6 Channel capab ili ty . solid
state. 12 VDC . 144-148 MHz
(any tw o MHz) . includes
1 pair 01 crystals. built-in
charg ing terminals lor ni­
cad cells. S-meter , battery
level meier . telescop ing
wh ip antenna . interna l
speaker & microphone .

fMHMC'''' _..... $199 .00
Coo'O_c'" ---_.........TEMPOIC£ 146J1

. . .a VHF/FM mobile tran­
sceiver for the 2 meter amateur
band . It Is compact, ruggedly
built and comPletelr, solid state.
One channel suppl ed plus two
channels 01 your choice FREE

144 to 148 MHz coverage. Multilrequency spread 01 2 MHz. 12 channel
possible. Metering of output and receive . Internal Speaker, dynamic
microphone, mounting bracket and powercord supplied . A Tempo "best
buy" al $239 .00 .

Tempo VHF/ONE
the "ONE" y ou 've been waiting for

No need to wait any longer - this is it! Whether you are already on
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TV and Audio Electronics and
take advantage of the growing
need for qualified full and part­
time tedmicians in these dynamic
fields. And do it at your own
convenience, learning at home in
your spare time with proven NRI
training.

Choice of the Pros
No one else can give you the kind
of training yO'J get with NRI.
You learn by doing, actually
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is no hobby kit, jury-rigged for
make-do training, but a 100%
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stage ofconstruction.
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Over half have home
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"Wha"s happening '0 'he solar cycle?" "When will i, bo"om ou'?" "Wha'
sor' of DX condi,ions can we expec' over 'he nex' few years?"

S o la r Activi t y U p d a t e:
The Tra n sition Years

BY DR. THEODORE J. COHEN, W4UMF AND GEORGE JACOBS, W3ASK

ca has commissioned two well-known experts in the field of Radio Propagation to look
into the crystal ball to see if they can come up with the answers. Dr, Theodore J. Cohen,
W4UMF, and George Jacobs, W3ASK, CQ's Propagation columnist, have pooled their
experience and talent in the following exclusive CQ report. You may nof like their
conclusions!

S UNSPOT Cycle 20 is now in its declining years,
and with spots already observed from Cycle 21 , it
should not be long before the 12-month smoothed
sunspot numbers start to increase, officially signi­
fying the start of the new cycle. In the meantime,
the point at which the forthcoming mi nimum will be
reached is the subject of much debate. Specula­
tion abounds, with some analysts misinterp reting
the lull in solar activity during May, 1975, and the
subsequent. but temporary, increase in activity in
June through August, 1975. as indicating that Cycle
20 has " bottomed out" .

When can we expect the low for Cycle 20 to
occur? What will the high-frequency spectrum be
like during the low? And what level of solar activity
can we expect during Cycte 21? These are the
questions on everyone's mind. But before attempt­
ing to answer them, a review of previous solar ac~

tivity is given so as to define the phenomenon
known as the sunspot cycle.

The Sunspot Cycle

Sunspots are known to have been observed by
the Chinese over 2000 years ago. It was not until
1611, however, following the invention of the tele­
scope, that sunspot activity was recorded for sci­
entific purposes. During the middle of the 18th
Century, and early in the 19th Century, European
astronomers began keeping independent records
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of solar activity on a regular basis. One, an amateur
astronomer from Dessau, Germany, named Hend­
rick S. Schwabe, studied data he had collected
over a 2Q-year period, and in 1843, concluded that
the interval between sunspot max ima was on the
orde r of 10 yea r's du ration. To Sc hwabe, then, goes I
the credi t for the discovery of the sunspot cycle.

In 1849, Rudolf Wolf, Di rector of the Zu rich Ob­
servatory in Switzerland, devised a means to de­
scribe solar activity in terms of a " sunspot num­
ber." This number is obtained from daily observa­
tions of sunspots and sunspot groups, with greater
weight being given to the large, active groups.

Since a record of daily sunspot observations ex­
hibits wide fluctuations, it is necessary to smooth
the data in order that trends may be observed. The
first smoothing is done by averagi ng the dai ly num­
bers over a one month 's period ; the result is the
monthly mean relative sunspot number, RD)' The
monthly means are then smoothed by taking a 12­
month running average. These 12-month running
smoothed sunspot numbers, R., define the so-called
sunspot cycle, and are derived from the following
equation :

R. ;:; V2R"'1 + R"'2 + R",:I ~2' " + Rn ' l ~ + V2 R",13 (1)

where: R. is the 12-month running smoothed sun-
spot number centered on R. ;,
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Fig. 2-The average sunspot c ycle. based on the c har­
acteristics of the 19 cycles wh ich have taken place
since 1750. At A, the average minimum value is 5; at
B, the average minimum value is 109, and C marks the
end of the cyc le 10.8 years etter irs beginning. The
average time interval for the rising portion AS is 4.1
years, wh ile the average descending period is 6.7 years.

Cycle 20-The Past

The c urrent sunspot cycle, Cycle 20, began in
October 1964, with a smoothed sunspot number of
9.6. Though starting at a level somewhat higher than
average, this cycle rose to a peak of 111 (12-month

II should be noted, in passing, that at the start of
a new cycle, sunspots first appear in two areas, 25
to 40 degrees north and south of the Sun 's equator
(fig . 3) . As the cycle matures, spots occur progres­
sively c loser to the equator until at the end of a
cycle, the spots appear almost on the equator.
Spots from a new cycle w ill be observed near the
end of the old cycle, and the two sets of spo ts may
be observed together for a period of two or more
years. For convenience, it is the min imum in the 12­
month running smoothed sunspot numbers (com­
puted with no distinction made between " old" and
" new" spots) which is used to defi ne the end of
.the old cyc le and the beginni ng of a new cycle.
This point generally occurs when the spots asso­
ciated with old and new cycle activity are equally
numerous.

Ranges from 7.3 to 17.1 years,
with an average of 10.9 years.

Average

New cycle begins with 12- J..
month f unning smoothed sun- -.'
spot number between 0 and 11 : III

5 is average. J
Varies between 2.6 and 6.9 ! ...
years , w ith 4.1 years as aver-
age.

Ranges between 49 and 201 ,
with 109 average.

Varies between 4 and 10.2
years , with 6.7 years as aver­
age .

Average of 10.8 years.

I
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Table I
The " Average" Sunspot Cycle (Cycles 1-19, inc l .) .

Characteristic

and R",! through R"' l:I are monthly mean relative
sunspot numbers for 13 consecutive months.

While the preparation of daily relative sunspot
numbers was begun at Zu rich in 1849, Wol f, using
the sunspot records of earlie r observers. was able
to extend the data on mean monthly sunspot num­
bers back to 1749. The first accurately reported sun­
spot cycle, then, began in 1755, and since that year,
19 complete cycles have been observed. with the
20th now nearing its end (f ig. 1).

From fig . 1. solar activ ity is seen to vary in a
periodic manner. The number of years between
consecutive minima varies from cycle to cycle, but
averages 11 years. Fo r this reason , the variation in
sunspot activity is called the 11-year sunspot cycle.
No two cycles have been observed to be identical,
however; some have lasted only nine years, while
others have been as long as 14 years in durat ion.
The average cycle determined from data for the
first 19 recorded cycles is summarized in Table I
and fig . 2, and will serve to orient the reader on
genera l sunspot cycle behavior (see, also, Jacobs
and t.etnwou') .

Fig. 1-Solar activity from 1749 to the present.

Maximum values

Ascending period to
maximum value

Sunspot minimum

Descending period n om
maximum to minimum

Period from minimum to
maximum to minimum

Interval between the
maxima of two ad;acent
c ycles
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Fig. 3-Positions 01 sunspots associated with the start
01 a new solar cycle (B and C) and with the ofd cycle (A).

These methods, called empirical predictions meth­
ods, fall in two categories; those that consider each
solar cycle as an independent event, and those that
assume solar activity to be a periodic phenomenon.
Some attempts have also been made to predict solar
behavior on the assumption that planetary tides on
the Sun trigger solar activity.

Independent Events

One family at solar prediction methods is based
on the premise that each t t-year (approximate) solar
cycle is a relatively independent event. No assump­
tions are made as to the existance of long-term
periodicities, but rather, each rise and subsequent
fall is considered an independent outburst. In this
method, extensive studies on the behavior of previ­
ous cycles are used to derive empirical relation­
ships between the various solar-cycle parameters.
For example, the following empirical law derived by
waromerer.' relates the time, e, in years between the
maximum and minimum of a given cycle, to the maxi­
mum smoothed sunspot number, R., tor the cycle:

(2)(; 3 + 0.03R. years.

-- - -------,~ -...
-------

.....

.,
•

,
•

running smoothed sunspot number) centered on
November, 1968. Thus, during the ascending por­
tion of the cycle, Cycle 20 followed the average
cycle more closely than did any previous cycle. 1
Based on this behavior, one would have predicted
in 1969 that Cycle 20 would end 10.8 years after it
began or in mid-1975, with a minimum 12-month
smoothed sunspot number of 5. That the 12-month
running smoothed sunspot number centered on
April, 1975, is 18.6, and given the recent solar ac­
tivity of July through September, 1975, most of
which was related to sunspots near the Sun's
equator (hence, related to Cycle 20), it appears that I
Cycle 20 will not end before mid-1976. What has
happened, of course, is that significant periods of
high solar activity (for example, the sunspot activity
observed in late 1974) have punctuated the decline
of Cycle 20, thereby elevating the smoothed sun­
spot numbers to levels higher than would be ex­
pected from an examination of the average cycle.

Given the vagaries of Cycle 20, what can one now
say about its decline, and the transition to Cycle 21? I

Sunspot Cycle Predictions

Methods for predicting the future course of sun­
spot-cycle activity are as numerous as the number
of investigators who have attempted such predic­
tions. Unfortunately, no satisfactory theory exists for
the origin of sunspots, and so, methods for predict­
ing the behavior of future sunspot activity are almost
totally based on data observed for previous cycles.

For Cycle 20, the maximum 12-month running
smoothed number, 111, was reached in November,
1968. Using this value in Equation 2 yields a decay
time of roughly 6.3 years. As such, this method pre­
dicts that the minimum for Cycle 20 should have oc­
curred early in 1975.

Another empirical method developed by Jacobs
(unpublished) is interesting to consider. In using this
method, one first selects about five or six cycles that
more or less are similar to the cycle under study.
Moving three years forward in time from the peak ot
each cycle, the monthfy sunspot numbers are aver­
aged over the cycles selected. This yields an average
level of monthly mean sunspot activity which can be
projected into the current cycle. Using these pro­
jected numbers, one then calculates the predicted
12-month running smoothed sunspot numbers for
the remainder of the current cycle.

For Cycle 20, application of this technique in 1972
suggested that the minimum would be reached in
late 1975, with the expected minimum 12-month
smoothed sunspot number being on the order of 7.
Re-analysis of the data using the latest monthly fig­
ures available for Cycle 20 now indicates that the
minimum may occur in August 1976. with a smoothed
sunspot number of 5.

Empirical methods such as those developed by
Waldmeier and Jacobs may be used only for pre­
dicting the course of a cycle once it has begun. It
is desirable, however, to predict not only the trends
for the current cycle, but also to predict the behavior
for future cycles. To do this, consideration must be
given to those methods which assume that solar ac­
tivity is a periodic phenomenon.

20 • CQ • January, 1976



Table I~PredictedSolar Activity Table III-Predicted Solar Activity
(Uncoln-McNish Method NOAA). (Boykin and Richards Method-NASA).

Predicted Sunspot Number Predicted Sunspot Number
Year and Month (12-month) Year and Month (12-month)

1975 September 17 1975 April 20
October 16 July 16
November 15 October 15
December 15

1976 January 15
1976 January 15 April 14

February 14 July 13
March 14 October 12
April 14
May 13 1977 January 13
June 13 April 15
July 13 July lB
August 13 October 21

Periodic Phenomenon
Empirical methods for predicting solar activity

which are based on the periodic behavior of the solar
cycle seek to describe the short and long-period
recurrence behavior of previous cycles, and to ex­
trapolate these results to portions of the current
cycle and to future cycles.

One method for predicting solar activity which
assumes that the sunspot cycle is periodic was de­
veloped by McN ish and Lincoln." This method takes,
as a first approximation to the prediction of a future
value for a particular period in the current cycle, the
mean of the values observed during similar periods
of the ten previous cycles. The values associated
with this mean cycle are then modified by adding
correction factors which are based on the amount of
deviation observed between earlier values of the
present cycle and the mean cycle. These correction
factors are computed by the method of least squares.

The Lincoln+McNish prediction method is recom­
mended only for use in predicting 12-month running
smoothed sunspot numbers up to one year in ad­
vance. It is possible. using this method, to predict
two and three years into the future. but by the fourth
year, activity in future years is best predicted using
the mean of the previous ten cycles.

For Cycle 20, the lincoln-McNish method yields
the predicted smoothed sunspot numbers shown in
Table II.'

That no cycle has " bottomed out" above a 12­
month smoothed sunspot number of 11, and given
the predicted slow decay for Cycle 20 shown in Table
II, these data are interpreted here to suggest that the
minimum may not be reached until early 1977.

Another solar-prediction method which is cur­
rently used is one developed by Boykin and Rich­
erce.' These investigators modif ied the Uncoln­
McNish technique so that the smoothed sunspot

numbers could be predicted up to 15 years in
advance. A good background In matrix algebra is
required to understand Boykin and Richard's work,
so no attempt wilt be made here to elucidate the
sta tistical technique employed.

Applying the method of Boykin and Richards
yields the result shown in Table III.- As seen, the data
indicate that Cycle 20 is expected to end late in 1976
with a predicted minimum smoothed sunspot num­
ber on the order of 12.

A new approach to predicting long-range solar
activity was devised by Cohen and Lintz Y.a in 1974.
Using the Maximum Entropy Spectral Analysis
(MESA) technique, these investigators found that the
spectrum for the sunspot cycle was quite compli­
cated, with significant signatures observed at 8.1,
9.9, 11.2, 57.1 and 89.6 years. These results suggest
that the repetition period for a waveform produced
by the super-position of sinusoids having these
periods is about 179 years (2 X 89.6 = 179.2; 3 X
57.1 = 171.3; 16 X 11.2 = 179.2 ; 18 X 9.9 = 178.2;
22 X 8.1 = 178.2). This 179-year recurrence in solar
activity can be seen by compar ing Cycles 1 and 17,
2 and 18, 3 and 19, and 4 and 20 in fig . 1. Note, how­
ever, that the period of 179 yea rs is not an intrinsic
periodicity of the solar cycle.

If the major characteristics of the sunspot cycle
repeat every 179 years, then, by definition, the data
are periodic outside an interval of this length. That
is, to a first approximation, the level of solar activity
observed 179 years ago should again be observed
today. Thus, sunspot activity can be predicted by
taking the spectral components corresponding to
the data for any 179-year interval, and reconstruct
the smoothed sunspot numbers in that interval. By
repeating the waveform outside the i nte rval ,
smoothed sunspot numbers can be extrapolated for­
ward in time.
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Table IV-Predicted Solar Activity Table V-Summary 01 Predictions for the
(Cohen and Lintz Method). Date of the Cycle 20 Minimum.

Predicted Sunspot Number Source Smoothed Sunspot
Year and Month (12-month) or Dateo' Number at Minimum

1975 April 18
Method Minimum (12-month)

July 15 Average cycle
October 13 characteristics Mid-197S 5

1976 January 11 Waldmeier Early 1975

April 9 Jacobs Late 1976 5
July 7

Lincoln-McNishOctober 5
(NOAA) Early 1977*

1977 January 4 Boykin-Richards
April 3 (NASA) Late 1976 12
July 3
October 3 Cohen & Lintz Mid-1977 3

1978 January 4 Jose 1977

April 5 Wood Early 1977
July 7
October 9 •Extrapolated from data published in September, 1975.

Using the technique described above, Cohen and
Lintz computed the 12-month running smoothed
sunspot numbers shown in Table IV. As seen, the
minimum for Cycle 20 is predicted to occur in mid­
1977, with an expected smoothed sunspot count of 3.

Planetary Tlleory ot Sunspots

No discussion on sunspot predictions would be I
complete without some reference to the planetary
theory of sunspot causation. Basically, this theory
holds that sunspot activity is affected by planetary
posit ions, and that planetary tides on the Sun vary in
the same manner as do sunspot variations. Jose,"
for example, observed that the variations in the mo­
tion of the Sun about the center of mass of the solar
system has a periodicity of 178.7 years, and by visual
inspection of sunspot data, he asserted that the sun­
spot cycle is found to have the same period. Based
on this analysis, Jose predicted that the minimum for
Cycle 20 would occur in 1977.

Wood , in his analysis of solar tides, found a simi­
larity between the solar tidal height fluctuations and
sunspot numbers. He postulated that the minimum
for Cycle 20 wou ld occur in early 1977.

Similari t ies in solar-ti de effects and sunspot num­
bers notwithstanding, the planetary theory of sun­
spot causation has recently come under renewed
criticism. Writing in Nature, Okal and Anderson "
stated that the apparent agreement of the sunspot
cycle with planetary tidal effects is an artifact of the
calculations. By analyzing 1,800 years of solar-tide
data based on planetary positions, Okal and Ander­
son showed that the spectrum of these data ex­
hibited only a single long-period peak at 11.86 years
(the orbital period of Jupiter) . No planetary peaks
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were found at 8.1 , 9.9, 57.1 , or 89.6 yea rs, as were
observed by Cohen and Lintz; further, no peak was
found at about 179 years, again indicating that this
peak is not an intrinsic periodicity of the solar cycle.

~t the least, the planetary theory of sunspot causa­
tion is considered speculative. For that matter, any
of the methods used for sunspot prediction must be
considered speculative, for the period on which the
predictions are based (225 years) represent only
the smallest fraction of the Sun's li fe to date.

Speculative as they are, the methods outlined here
for pred icting solar behavio r must, for the present,
suffice. Using them, th e investigators cited, and
others, have produced numerous predicti ons for the
date of the Cycle 20 minimum.

The data of Table V summarize the predictions
reviewed here. As seen, the data suggest that the
minimum is not expected to occur before late 1976,
and possibly as late as the middle of 1977. The 12­
month smoothed sunspot number at the minimum
will almost certainly be less than 11 . and may be as
low as 3.

The Transition Years

In al! li kelihood , the minimum for Cycle 20, and
the transiti on to Cycle 21, will be marked by a period
of two years or so in length, during which time the
12-month smoothed sunspot numbers will probably
lie in the range 3 to 10. What this means in te rms of
ionospheric propagation on the high-freque ncy
bands is best described by Jacobs,U Jacobs and
Leinwoll. ' and Jacobs and Martin." Briefly, du ring
the sunspot minimum, the total number of hours that
all Amateur bands on a particular circuit remain open I
wi ll drop sharply (see "Total Usable" columns in



Table VI-The number of hours each amateur band is Table VII-The total amount of time (average daily totals
usable daily (falls between the MUF and the LUF) during for the four seasons) that each amateur band is usable:
the four seasons of the year : a comparison between high a comparison between high and low sunspot activity for
and low sunspot activity for the eastern USA-western paths between the USA and nine areas of the world.
Europe path. (Sunspot) 160 60 40 20 15 10 6

High Solar Activity (SSN = 100) Total Black- 1. Eastern USA-Australasia
Band (Meters) Usable out (High) 1 4 10 21 16 19 0 73 52

Season 160 60 40 20 15 10 6 (Low) 3 5 15 g 7 0 0 39 72

Winter 1 3 6 9 7 4 0 6 2. Eastern USA-South and Central Africa

Spring 0 2 6 12 7 4 0 5 (High) 1 3 11 21 19 27 0 62 40

Summer 0 0 2 10 5 1 0 10 (low) 3 9 14 12 13 2 0 53 59

Fall 0 2 6 12 7 4 0 5 3. Eastern USA-Central Asia
(High) 0 0 1 g 9 1 0 20 77

Tota l 1 7 22 43 26 13 0 112 26 (Low) 0 0 2 6 0 0 0 6 66

4. Central USA-Central As ia
Low Solar Activity (SSN = 10) (High) 0 0 1 11 g 1 0 22 64

Band (Meters ) (Low) 0 0 2 6 9 0 0 10 67
Season 160 60 40 20 15 10 6 5. Central USA-South America
Winter 2 6 5 6 3 0 0 g (High ) 2 16 24 37 54 35 3 171 14

Spring 1 3 7 11 0 0 0 7 (Low) 6 20 26 22 30 9 0 113 21

Summer 0 1 3 6 0 0 0 14 6. Western USA-Australasia

Fall 1 3 7 11 0 0 0 7 (High) 1 6 g 19 21 21 1 76 39
(Low) 4 9 16 9 15 3 0 56 55

Total 4 13 22 34 3 0 0 76 37 7. Western USA-Western Europe
(High) 0 0 2 10 14 2 0 26 70

The average daily number of hours an amateur band is expected (Low) 0 1 3 6 1 0 0 13 64
to open on a particular circuit serves as an index for a particular

8. Western USA-Far Eastseason. For example, in Table VI , the 40 meter band is expected
to open for 5 hours a day during the winter season of row solar (High) 0 6 14 24 33 15 1 93 35
activity. This index, taken for each of the four seasons and to- (low) 1 7 19 17 13 0 0 57 51
taled, becomes the " Total" column in Table VI. The "Total" is

9 . Western USA-South and Central Asiasignificant only as a convenient index for making comparisons.
In Tables VI and VII the "Total Hours Usable" for each band is (High) 0 1 5 14 26 20 1 67 43
totalled to give an overall "Total Usable" index. (Low) 0 3 9 10 13 1 0 36 63

Tables VI and VII), with the overall average reduc­
tion being 43% . Thus, the amount of high-frequency
spectrum which will be usable for long-distance
communications during the period of low sunspot
activity (the next two to three years) will be less than
two thirds of the amount usable during a period of
relatively high sunspot activity. Further, for the ten
representative circuits considered, the amount of
time that communications cannot be maintained is
25% greater at sunspot minimum than during peri­
ods of high sunspot activity. Finally, as the solar
cycle declines towards a minimum, there is a shift in
emphasis from the higher to the lower frequency
bands, with the 20, 40, 80 and 160 meter bands open­
ing most frequently.

For a detailed band-by-band (160 through 6 me­
ters) summary of conditions as they are expected to
exist during the summers, winters, and equinox
periods of the sunspot minimum, the reader is re­
ferred to the portion of this month's CO Propagation
column entitled "Outlook 1976" and to the work of
Jacobs and Leinwolt ." Then, too, because openings
will be fewer and of shorter duration, short term
propagation forecast methods which give the oper­
ator indications of current or expected band condi-

lions should be employed to maximize one's com­
munication capability (see, for example. cohen,"
Jacobs and cohen." and Tilton '7). Propagation
forecasts such as those provided by WWV, '8 OIAL­
A-PROP. '" MAIL-A-PROP, ~o and CO, ~' as well as
those included in such publications as the West
Coast OX Bulletin;" The Long Island OX Association
Bulletin;" and Geoff Watts' News-Sheet." also serve
to assi st the operator in effectively planning his ac­
tivities on the high-frequency bands.

Cycle 21-What Can We Expect?

The first sunspot associated with Cycle 21 was
observed on 15 November 1974. ~ s Since that lime,
sunspots from Cycles 20 and 21 have been observed
together, with Cycle 20 sunspots considerably more
in evidence, even at this writing. Given that the mini­
mum for Cycle 20 is expected to occur sometime be­
tween late 1976 and mid-1977, what can be said
about the expected activity for Cycle 21 ?

Figure 4 summarizes some of the predict ions
made for Cycle 21 . In addition to work previously ref­
erenced, the data of Gleissberg ~8 have been in­
cluded here. As seen, the data show that the maxi­
mum 12-month funning smoothed sunspot number
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Fig. 4-Predictions for cycle 21 .

There is no q uestion that ionospheric propagation
during the trans ition years will pose a challenge to
Amateurs. However, though the Sun will be in a quiet
state, occasional bursts of solar activity will drive the
Maximum Usable Frequency (MUF) to 20 MHz or
more. During these periods, only those operators
with the foresight to monitor WWV and to use the
currently-availab le propagati on forecasts will op­
ti mize the ti me they spend in maintaining communi­
ca tions on the high-frequency bands.
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for Cycle 21 is expected to be in the range from 48
to 96 counts, with the maximum expected to occur
between 1980 and 1984 (1982 is favored) . Thus, these
predictions suggest that the activity of Cycle 21 will
be lower than that associated with the average cyc le
(Table I and fig . 2). Should these predictions come
true, conditions on the high-frequency bands during
the next maximum will be similar to those experi­
enced in the period 1971 -72. Even during this period ,
however, consistent worldwide openings were ob­
served on the 10 and 15 meter bands, and the 20
meter band was open around the clock on some
circuits for several days at a time.

Finally, the minimum following Cycle 21 is pre­
dicted to occur between 1986 and 1990. If this mini ­
mum corresponds to the minimum following Cycle
5, as is postulated by Cohen and Lintz, ":" the mini­
mum following Cycle 21 will exhibit the lowest 12­
month running smoothed sunspot numbers observed
since 1810.

Conclusions

The current sunspot cycle , Cycle 20, is slowly
declining towards a minimum which is expected to
occur between late 1976 and mid-1977. Cycle 21,
from which sunspots have already been observed,
may peak around 1982 with a maximum 12-month
running smoothed sunspot count in the range 48 to
96. The next two to three years , then, are best de­
scribed as "the transition years." During this period,
solar activity will be very low, and as a result, the
usable high-frequency spectrum will shrink to about
half of that available during periods of high solar
activity. Emphasis will shift to the lower-frequency
bands (HO through 20 meters, inclusive), and even
the 11')0 ro- te- band wilt exhibit openings to many
areas Of the wo rld during the hours of darkness,
especially during the equinox and winter months.
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BY ADRIAN WEISS, KBEEG
OAP Editor, CO

A Solid State 13 Watt R.F. Amplifier
for 1.8 MHz

under normal conditions is tantastic. Manufac­
turer's specs rate the 2N5590 at 10 watts output in
the v.h.f . region, but all of the devices I have used
easily provide in excess at 13 watts output at 13.6
Vee! One applicat ion in a transmitter for 20 meters
holds the record at present-240 mw drive pro­
duces a clean 9.2 walls output! That is a consider­
able degree ot gain, to say the least. Likewise.
efficiencies on the order of 60% are easily achieved
with proper attention to tuning conditions.

In short, if you've been "turned off" by the tend­
ency of older devices to break into self-oscillation
at the slightest provocation, or to vaporize at the
least mismatch encountered, you have to try one of

Amplifier p.c. board and ~l inch aluminum heatsink at
center of cabinet, CI, trimmer at lower edge of board.
Angle bracket mounting for amplifier visible to the right
bottom of board. Rotary switch and L network antenna
coupler switch front panel, C~ lower edge. Coax lead to I

antenna jack.

Inan earlier paper.' I described a moderate power
solid slate transmitter for 160 meters, and outlined
the difficulties encountered in its design and con­
struction. The only major difficulty occurred with
respect to the final transistors that were tr ied in the
final amplifier stage. Although the 2N3632 and
TI487 could be made to work efficiently in the cir­
cuit, both were very prone to instability under high­
gain conditions, and very precise tuning of circuit
components was essential to proper, stable oper­
ation. In spite of these difficulties, the transmitter
has performed flawlessly on the air, especially dur­
ing two grueling CQ WW 160 Contests.

Balanced Emitter R.F. Power Transistors
My prediction that the new modern breed of " bal­

anced emitter" transistors would become available
to the ordinary amateur experimenter in five years
or so was wide of the mark. and happily so, now
that I have had an opportunity to use the balanced
emitter devices in a number of circuits. And price
is remarkably reasonable too. Reference 2 lists
some sources of the 2N5590 featured in the amou­
fie r described below.

The advantages 01 this new breed of r.f. power
transistor are numerous. While the construction of
the device. which places numerous individual tran­
sistors, each with its individual emitter resistor, on
a single chip, results in nearly destruction-proof
operation under direct short conditions, the bal­
anced emitter approach provides another very im­
portant advance over earlier devices in terms at
operational stability. Emitter degeneration is no
problem. Likewise, input impedance appears more
constant over a wider range at operating conditions
than with earlier devices. And finally, p'ower gain

I Weiss. A.• K8EEG, "Design Notes on A Moderate Power
Solid State Transmitter for 1.8 MHz," CO Nov. 1972.
p. 18. Check for construction details. photos. circuits.

r The following firms presently offer the 2N5590 and
other balanced emitter power transistors : Semiconduc­
tors Unlimited. 1095 East Indian School Rd.• Suite 400.
Phoenix. AZ 85014, $5.00: Nurmi Electronic Supply.
1727 Donna Rd., W. Palm Beach, FL 33401, $6.00: Tri­
Tek Inc.• PO Box 14206, Phoenix, AZ 85031 . $5.00.
SPECIFY "MARKED" TRANSISTORS ONLY! If a tran­
sistor is unmarked, that means that the manufacturer
rejected it, and it will not perform adequately!
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c, L,
eleven position rotary switch, and so the transmitter
is now a completely self-contained unit from v.to.
to antenna coupler. The antenna coupler, inciden­
tally, has proven very useful in maximizing ampli­
fier matching to 50 ohm coax feedline.

Fig . 1-Design of interstsge matching network lor the
160 meter solid state amplifier.

these new breed devices before quitting solid state
entirely !

Design Objectives
The design objectives outl ined in the earlier I

paper were sti ll in effect for the new final amplifier. I
However, the 2N5590 was selected to allow opera­
tion at the standard 13.6 volt (nominal tz-votts)
level. Secondly, since the triple section variable
output capacitor would not be necessary in the new
amplif ier circuit (it had peaked the double-pi net
in the old amplifier). it was decided to make it func­
tional as part of a self-contained " L" network an­
tenna coupler.

Previous experience had shown that when one
uses a random wire on 160 meters (as is often the
case), it should be as high and as long as possible.
Inevitably an external antenna coupler was re­
quired. Space was available for a single pole,

Design and Testing
Since the driver board already in the transmitter

was capable of producing in the vicinity of 1 watt of
clean drive, it was decided that a tuned input
matching network would make for easy incorpora­
tion of the new final into the existing transmitter
and provide another stage of harmonic rejection .
Standard formulas for component values of the in­
terstage matching network were followed and pro­
duced workable values (see fig . 1 formulae) . The
circuit was breadboarded first to optimize com­
ponent values. C1 and C2 were variable capacitors
of approximately 500 pf each.

A few simple instruments were required for tun­
ing and checking output purity: an absorption
wavemeter. general coverage receiver, and the
boob-tube. The procedure for optimizing the values
of C" C2 and L1 is simple, and can be applied to
great effectiveness when using other balanced
emitter transistors in amplifiers in the h.f. region.

Once all components are selected and mounted,
the absorption wavemeter is coupled tightly to the
2N5590 collector inductance (L 2) , the coupling
being determined by the sensitivity of the meter.
The objective is to determine at what settings or
combinations of L,·C1-C2· the maximum amount of
r.t. " feedthrough" appears on the final collector.
Next. adjustment can begin. The B + I. disconnect·
ed from the final collec tor! R.f. drive is applied,
and CI-C2 tuned for an indication of r.f. teed-thrcuqh

121

131

1<,Xl ' • OlR2 ( I~ Q . R2 • Input imp«!'r'lCeol fin,l tr.nsirtorl

XCa. R. ) " 2CO..2. 11 _1
R,

,.

L,L.

,.
112 - 13.8 w.l

L.

• .10l)n1
L, .j, .m •• 15w_

C. r:,- m_ " -... ~
,~ L, •• • L• . V'C3AA mi(lDn <, <, c.

C, ,..iw
"C~"" ""'" .... l? 10Clpf

~

r-s .j,,m R, 601>' It.iple leCtio n,on broaduSl v. i,blot)

C.
~ - - -

'"500

Fig. 2-eircuit of the solid state 13 watt amplifier for 160 meters. All grounds should be connected directly to the
emitter strips of the 2N5500.

L.-38 t. #24 e. on Amidon 1-50-2 toroid.
Lr-4 1. #22 plastic covered, same direc tion of twist as

LJ, beg inn ing at dotted end of Ll •

L.-25 t. #22 plastic covered, tun circumference of Am­
idon 1-68-2 toroid.

L~7 t. =22 plastic covered, same direction twist, begin
at starred end of LJ•

L,--44 t. #24 e. on Amidon T-68-2 toroid core, tapped at
15,20,25,33 and 38 t.

L.--44 1. #24 e. on Amidon T-68-2 toroid core, tapped at I
15,27 and 36 t.
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Emitter
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Emitter strip

o
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2200pf
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C3A

~mf
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B+ 0 .01 1(---<>
o If-<>

Collector strip

~31 o-If-<'
Antenna _+-0 l,

Other ends of L3 and L4

grounded at emitter strip
r---=--+----7r-=~""----_'_____,

(AI
(BI

Fig. 3-{A) Actual size printed circuit board layout for the 13 watt 160 meter
Parts placement is shown at (8).

amplifier, shown from the tott side.

P.C. board layout showing CJ , mounting detail and
method of taking all grounds to either upper or lower

emitter strip.

ping resistor which carries the B+ to the driver
collector. The v.t.o. draws its B + directly from the
B + input post. The 62 ohm value was achieved by
hacksawing into the carbon center of a standard
two watt 47 ohm resistor until the reistance was

(Continued on page 74)

.01

Base

C,

C,

Ground
point

l 00mf

GOpf 2200pf

\.

•1

B+

Aluminum
heat sink

Antenna

to the tinal collector. If no indication can be ob­
tained. increase coupling, or simply connect the
input side of the wavemeter directly to the collector
coil. Once indication is achieved, the input network
is adjusted for maximum teedthrouqh. and then the
collector tank (LJ-C J ) tuned fo r a peak.

Next, check for second and third harmonic en­
ergy with the wavemeter-c-It none is present, fine.
If harmonics are present. try different settings for
C,-C2-L, until the harmonics are nulled. Once these
procedures are completed, B + can be applied. The
amplifier should " take off" immediately. All com­
ponents should be repeaked for maximum output.
The wavemeter should then be used to check for
harmonics, and the general coverage receiver tuned
a couple MHz both sides of amplifier frequency to
insure that "0 "hash" is being generated.

The variable capacitors for C, and C2 can then be
replaced by fixed silver mica capacitors until the
proper capacitance values are reached. It may be
necessary to make the final adjustment of the input
network by compressing or spreading apart the
turns of L1• The amplifier is ready for installation
and use.

Construction
Figure 3 shows an " iso lated pad " p.c. board that

will be useful for this and other power amplifiers.
The heat sink consists simply of a piece of ~2 inch
or larger aluminum stock. Several thinner plates the
size of the p.c. boards will serve equally well. so
long as good thermal contact is achieved.

Since the 13 watt output was far in excess of my
usual QRPp level of five watts. the s.p.d .t. B +
switch shown in the original transmitter was used
to insert and remove a 62 ohm 2 watt series drop- I
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"Professor" Gottlieb sheds some
light on the subject of Light ...

Radiant Photons and

Other Scintillations
BY IRVING M. GOTILIEB. W6HDM

Fig. 1-Words found in spec-sheets on electro-optical
devices. Devices include LED's, solid-state displays,
solar oetts, photo-diodes, photo-transistors, photo-FET's ,
semiconductor lasers, oscilloscopes, photo-mult/plfer
tubes, image-converter tubes, image intensifiers, and

gas lasers.

N otwithstanding some suggestive evidence to
the contrary, this author has long contended that
hams are normal people--or at least, most of us
tend towards normalcy most of the time. In any
event, the nightmare which intruded upon my
peaceful somnolence the other night probably was
induced in much tne same way that ordinary ilk
(non-hams) fall prey to these disturbing experi­
ences. Although I am not now able to recall whether
I partook of such classical provocation of nocturnal
scenarios as peanut-butter and sardines. I did en­
gage in a rather f ruitl ess OX quest. all the ti me
guzzling several varieties of spirited brew. No
sooner had I hit the sack, or so it seemed, this
mundane hassle faded into oblivion and, lo ! I oc­
cupied a ri ngs ide seat to the following flic k:

Two slow-scan TV hams were aSOing via thei r
video equipment and simultaneously over a voice­
channel also. One was saying, " The radiant inten­
sity of your pictu re is pretty good, OM, but it
wouldn't hurt to brighten up the irradlancy a bit.
And if you could get more Lumens on those large
areas, the hue on the overall contrast would prob­
ably perk up som Why don't you try for higher
luminous exitance from your light source ... but
don't get too many candelas in the gray areas or
your Illuminance w II be leaking all over the place."

At this point, I abruptly awoke in a cold sweat.
Without resort to pun, the picture was only too clear
-no Freudian ana lysis was needed, nor did I re­
quire the talents of a Joseph or Daniel for an in­
terpretation. I had obviously been treated to a
typical replay of what goes on when ham-radio
invades the domain of ham-optics. And this in­
cludes LED's, sol id state and gaseous readouts,
electro-optics, lasers, and light-beam communica­
tion links, as well as SSTVl Let's face it gentlemen,
our grasp of optica l parlance is often limited to our
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ABERRATION
APOSTILB
BRIGHTNESS
BRILLIANCE
CANDELA
CANDELA/

UNIT AREA
CANDLE/UNIT AREA
CANDLEPOWER
CHROMA
CHROMINANCE
COHERENCE
COLOR
DIFFRACTION
DIFFUSE
DISPERSION
EMITIANCE
ENERGY
FLUORESCENCE
FLUX
FOOTCANDLE
FOOTLAMBERT
HUE
ILLUMINANCE
ILLUMINATION
INTENSITY
IRRADIANCE
LASING
LUMEN
LUX
LUMEN HOUR
LUMINESCENCE

LUMINOUS FLUX
LUMINOUS

INTENSITY
LAMBERT
NIT
OPAQUE
PHOSPHORESCENCE
PHOT
PHOTOMETRIC
PHOTON
POWER
PURKINJE EFFECT
QUANTITY
QUALITY
RADIANCE
RADIOMETRIC
RADIANT EXCITANCE
RADIATION
REFLECTION
REFRACTION
SATURATION
SHADE
SOURCE INTENSITY
STERADIAN
SURFACE INTENSITY
SURFACE

LUMINESCENCE
TALBOT
TINT
TRANSLUSCENT
TRANSPARENT



BEAUTIFUL . .. An oft-used adjective which
neatly sums up good optical-technology and
pleasing esthetics. (As with "nice," often
beautifully mis-apptled.)
BRILLIANT . . . Generally used in the same
sense as "bright," or "intense." Also denotes
a sparkling or glittering quality. This word
fails to communicate rigorous meaning be­
cause " brightness" and "intensity" are dif­
ferent concepts in optics.

CHROMA .. . The quality of light pe rception
which includes color and its purity. The purity
of a color varies inversely with the amo unt of
" noise," that is, white light mixed with it.
Thus, pink, red, and deep-red describe chro­
mas for the visible wavelength in the vicinity
of 650 nanometers. In parlance more relevant
to optics, chroma pertains to the response of
the eye to the combined effects of hue and
saturation.
CHROMINANCE • . . Pertaining to chroma,
that is, to the " mix" of color and whi te light.
Note that brightness is not involved. Thus,
pale-pink may be either more or less bright
than its " pure" constituent, red. An example
of this is seen in a TV receiver wherein the
color sig nal is processed in the chrominance
channel, but the brightness information is
handled separately in the luminance channel.

COLOR . . . The everyday term for hue. One
of the two constituents of the quality, chroma
(the other, being white light). The mind-eye
sensation produced by different wavelengths
withi n the visible spectrum produce the col­
ors, some of which are simp ly identifi able by
such names as violent, blue, green, yellow,

orange, and red. (Black, white, and gray are
not properly described as colors, but this is
a d ifficult rule to abide by in the everyday
expe rience.)
DIFFUSE . .. Light which has been either in­
advertently, or purposely scattered. Such dif­
fused light propagates in many directions and
is not intensely polarized when it illuminates
surfaces. With diffused light, a high bright­
ness-level may be achieved with minimal
glare.

HUE . . . A more inclusive and more precise
ident ification of the optical wavelengths than
the co mmonly-used word, "color." Rather
than argue whether the maximum daylight
sensitivity of the eye is to green-yellow or
yellow-green, it is technically mo re rigorous
to state that it occurs at a hue of 555 nan­
omete rs.
OPAQUE ... The optical qu ality of a sub­
stance whereby light cannot pass through it.
The meaning is directly opposite to that of
transparent. Thus, steel is opaque to visible
light.
SHADE A mixture of a color with black.

TINT A mixture of a color w ith White light.

TRANSLUCENT ... Partiall y transparent by
some diction ary defini tions, but in optics the
not ion of imperfect, or diffused, l ight trans­
mission is generally impl ied. Thus, a trans­
lucent material may conduct light, but not
clear images.

TRANSPARENT . . . Implying clear and un­
impeded transit of light. Window-g lass is
common exa mple.

Fig . 2-Words which may be used to describe various aspects of light behavior. With the exception of " beautiful,"
these words have been extracted from the fist of fig. 1.

abi lity to describe the danci ng frivolities on the
sc reen of the color boob-tube. (Some of us have
not even read the labled adjustment-knobs!) Surely,
an overv iew of thi s semantic debacle is very much
in order. Nor is it far-fetched that even some of you
peddlers of optodevices may profit from a little
pedantic intimacy with relevant wo rds! Indeed, if
observation is a teacher, the ensuing discussion is
properly dedicated to all of us (at least, most of the
. I)ttme..

The underly ing reason for such lingoistic con­
fus ion is that we are dealing with a deceptively
complex subject. And if it is not inherently complex,
it certainly has been made so by an abundance of
units, non-standardization, and by somewhat differ-

ing philosophical approaches to the subject. Nor
are we helped by the fact that there are three ways
of " looking at radiation." The physicist often deals
with the photon system, whereas applied technology
is best served by the radiometric system. Finally,
those who design and experiment with optical ap­
paratus are more concerned with the photometric
system of light quantities. Rather than attempt to
squeeze a co ndensed course in radiation and op­
tics into the few pages allotted for such an article,
we will content ourselves to peruse a portion of the
vocabulary attending these extensive subjects and
try to capture a qualitative and dimensional feeling
for many terms which are often misconstrued or
misused.
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ABERRATION . . . When incoming rays of
light pass through a lens. they should con­
verge at one point. Because of lens geometry,
and because of the difference in the bending
(refraction) imparted to different light fre­
quencies (colors), this ideal may not be satis­
factori ly approximated. The focusing of the
image is then blurred by such aberration.

DIFFRACTION . . . When light encounters an
obstruction, it spreads somewhat around its
edges. Thus, light emerging from a tiny hole
will display a larger diameter than that of the
hole. Similarly, light passing through a lens
tends to focus into a small disk. rather than a
point. Such spreading, or diffraction, reduces
the resolution of the image.

FLUORESCENCE . . . Many substances emit
light when excited by energy manifestations
such as x-rays, ultra violet light, electrons. or
visible light. The emitted light generally is of
a longer wavelength than the impinging radi ­
ation. (Such fluorescence may persist for a
short time after the excitation is turned off.)
Example: Fluorescent Lamps.

ILLUMINATION ... When objects are ren­
dered visible by light ref lected from thei r su r­
faces to the eye, the objects are said to be
illuminated. In illumination, much interest
usually centers on the source of the original
light.
LASING . . . A unique mode of light produc­
tion by stimulated emission from excited
atoms. The uniqueness of the lasing process
is that the light thereby generated tends to
be a sing le frequency, coherent in ti me and
space.
LUMINESCENCE . . . A generalized term for
light generation other than that from incan­
descence. Luminescence includes both fluor­
escence and phosphorescence. Not to be

confused with luminance (brightness).

PHOSPHORESCENCE . . . The light produc­
tion by many substances for a long period of
time after excitation from another energy
source is turned off. Essent ially, it is t ime of
persistence th at distinguishes phosphores­
cence from fluorescence. Example: Clocks
wi th hands coated with radi um salts. The
hands glow after exposure to ordinary light.

PURKINJE EFFECT . . . As ambient lighting is
dimmed, the response of the eye shifts away
from the red region and towards the blue
region of the color spectrum. Maximum re­
sponse then tends toward a blue-green,
rather than the yel low green mexima of bright
dayli ght.
RADIATION . . . The emission of electro­
magnetic energy into space regardless of the
frequency. Thus, radiation includes thermal,
radio, visual, and x-ray energy. The propaga­
tion of energy by radiation does not require
a medium to support transmission.
REFLECTION . . . The change in direction im­
parted to light rays which impi nge upon a
surface but do- net penetrate therein. (Those
rays which penetrate are ei ther absorbed as
heat energy, or ref racted within the materiaL)
Equally applicable to other radiation.
REFRACTION .. . Light rays which impinge
upon a surface and thereafte r continue
through the material or substance, generally
have their direction of travel altered. Th is
bending co nstitu tes refractio n. Example :
Light entering wate r fr om the air.
SATURATION . . . A term applied to a color
which is "pure" to the extent that it is not
mixed with white light. The less wh ite ligh t,
the more saturated the color is said to be.
This is suggestive of "signal to noise" ratio.
where the " noise" in this case is white light.

3-Words which denote various manifestations of ligh t or other radiation. These words have been extracted from
'he fist of fig. 1 because they represent important behaviorisms of ffght under different circumstances.
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1 is just a list of words taken more-or-less
from literature on optical and electro­
' ices. It is by no means comprehensive

prove sufficiently inclusive to serve our
ducating against gross mis-applications
Ie and identifying words. If you can
orne spec sheets on LED's, displays,
to-mult iplier tubes, solar cells, photo­
etc ., you will surely find some of these

') mission will be to cast some light upon
some. if not many of which may pres-

ently produce fuzzy mental images. The best way to I
undertake this task is by classification - we will
endeavor to cut this long list down to size by deal­
ing with groups of words which have things in com­
mon. For example, there are words which identify
basic radiati on phenomena. There are others wh ich
tend to be more descriptive in nature and are more
often used as adjectives. And then, there are the
names of units. It will be found that th is syste matic
breakdown will alleviate any feelings of being
"snowed" by the co ntents of fig . 1.
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Fig. 4-5ome common manifestations of ligh t and their
key words. (A) Aberration. from tense geometry (spher­
ical aberration). (8) Aberation from selective bending
of colors (chromati c aberrat ion). Note the difference in
the focal points of red and violet light. (e) Separation
and spreading of the colors. This type of aberrat ion is
known as dispersion. (0) The production of visible light
in a neon sign is a phenomenon of luminescence. (E) In
the fluorescent lamp. ultra violet is generated by lumi- I

nescence, but visible light is generated by fluorescence.
(F) The hands of a clock glow in the dark because of
phosphorescence. (G) The lasing process generates
single-frequency coherent light. (H) The Purkinje Effect:
Night (scotopic) vision is displaced toward the blue
region from the day (photopic) vision. (I) Reflection is
the return of light from a surface. Relraction is the
bend ing of light rays which, having penetrated a sur­
face. cont inue on their path through the new media.

In fig. 2 we concern ourselves with those words
which describe, or which invoke description of var­
ious aspects of radiation and light. Everyday words
like " b rill iant" do serve mundane purposes without
getting us into too much trouble. However, its loose
usage can lead to the inference that it is an apropos
substitute for both intensity and brightness. Such is
not the case, inasmuch as brightness denotes in­
tensity per unit area, or per unit solid-ang le. This
may sound like nit-picking , but such distinctions
separate sc ience from esthetics, and often, the men
from the boys!

The list of words depicted in fig . 3 name impor­
tant behaviourisms of light and o ther rad iation.
There is a greater tendency for these words to be
used as nouns than most of those l isted in fi g . 2,
and there is less likelihood of these terms cropping

up in general conversation, especially involving
those who are not technically-oriented . Allowing for
some overlap, or gray area. the words listed in fig .
3 are a "lesson-ahead" of those in fig . 2. Further
in sight into the meanings and implications of these
manifestations may be gleaned from the sketches
in fig . 4. Note that the emphasis is on optical phe­
nomena, and more precisely, on the vis ible portion
o f the radiation spectrum. (In rad iation technology,
" opt ical" manifestations embrace the cause-effect
relationships which include the ultra-violet and the
infra-red spectral regions .) Fluorescence and phos­
phorescence are special kinds of luminescence.
And the difference between fluorescence and
phosphorescence is in the durat ion of the " after­
glow," (light em ission after the source has been
turned-off) . Generally , phosphorescent substances
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Fig. 5-Some Properties of the photon, the " bui lding I
block" of radiation and light. (A) The photon additionally I
has zero electric charge and zero magnetic field. (8 ) The I
energy of the photon is directly proportional to the 're­
quency of its wave manifestation. (C) The speed of the
photon in vacua cannot be exceeded by any other type
of energy-transport. (0) " Pure" particles could not pro­
duce the circular pattern observed when the light beam
is passed through a narrow slit or tiny hole. (E) Although
the photo-electric effect is a oertlote-impect phenom-

are those which glow for seconds, minutes, or
hours after being excited. Fluorescent substances
ideally cease their light emission following excita­
tion. Actuall y, most fluorescent substances require
some time to decay to zero light output. If this short
time is, nevertheless, important to the optical ap­
plication, it is well to describe the substance as
being phosphorescent. A case in point is the "phos­
phor" coating used in oscilloscope screens. Here,
the afterglow, or persistence has importance. Con­
versely, the phosphor used in " fl uorescent" lamps

32 • co • J a nuary, 19 7 6

enon, no electrons are released (nor withstanding the
number of impacts per second) unless the photons have
a certain minimum frequency , or threshold energy. (F )
Extremely delicate torsion-balances have been con­
structed which actually measure the pressure exerted
by a light beam. The drawing is only intended to convey
the basic concept that photon energy manifests itself as
a " push" when it impacts a surface. (G) Various radia­
tion quantities can be measured or described in terms

of photon units.

serves no useful purpose by virtue of whatever
afterglow it may have.

Note, also, that aberration, dispersion , reflection,
and refraction all deal with the intentional, or in­
advertent change in d irection of light rays. And,
finally, it may come as a surprise to many that the
color response of the eye changes with the bright­
ness of ambient right. A more realistic rend ition of
color is had from the TV when some ambient
brightness-level exists in the room, providing that
the glow of the red phospors are bright enough.



Corrt spondinl
Quantity Radiometric Symbol Unitls)

Quantity

luminous Enerty Radiant £nerD a Lumen-hour,
or Lurnen-see.,

Quantity of Lilht Talbot.

luminousPower Radiant Power f l umen.
or ..

l uminousFlul Radiant Flux

lIIminous Intensity Radiant Intensity Candela,
Candle,
Candlepower,
Hefner candle,
International-
candle.

Illuminance Irradiance , lUl,
er Lumen per sq.

Illumination meier,
Phot,
Footcandre.

Lum inoustntanee Radiant tntanee l Same as above

lum inance Radiance B Candle per 5<1.
or meter,

"Ph otometric Briahtnus" Candle per sq.
foot, etc.

Nit,Stilb,
ApostHb.
l ambert,
foot lambert.

Fig. 7- Photometric quantities. The radiation detec tor
required is the photopic (dayligh t respond ing) human

eye, or a device displaying the same response.

Note that all o f the depic ted quantit ies are ex­
pressed in terms of the p hoton. Source intensity,
a lso cal led radiant intensity applies to sources of
radiation, id eally " point " sou rc es. What is mea­
sured here is the flux or power conta ined in a unit
so lid ang le or " steradian." Dwell on th is a moment :
imagine a flashl ight beam. The beam d iverges o r
sp reads, thereby forming a "soli d angle." The rad i­
ant flux, or power conta ined in th is beam, or in a
known portion of i t, is proportional to the source
intensity of the tiny lamp.

The concept of irradiance is simple, too . The fl ux
or power impinging on a unit area of a surface is
the irradiance. It has the d imensional concept of

power density. ( If the imping ing radiation is in the
visible spectrum, the term irrad ianc e w ould be re- I
p laced by illumination, o r illuminance.)

Emittance, otherwise known as radiant emittance,
or radiant exitance, is dimensionally the same
measurement as irradiance . However, now we are
dealing with the pow er density of the rad iat ion
leaving th e su rface. Obviously, the nature of the
su rface, its texture , " c o lo r," transpa rency, etc.
comes in to p lay here.

Final ly, radiance is another way of measur ing o r
describing the rad iation leaving a surface. Here,

(With earlier co lo r T V tubes, th is was not the case)
It IS inesc apable that we should have to delve

somew hat into the physic s o f rad iation. Parado x-
icatly. the language becomes simpler. Behind and
underneath all of the myriad p henomena and d i-
verse man ifestations is the si mple photon. At least ,
the basic concept of the photon is a simple one.
The main features of the photon are show n in f ig. 5 .
In rad iation and optics, one can bec ome profi-
c ient w ith the relevant hardware sans much knowl-

Dimen-
Quantity sie nal Description Symbol Unitlsl

Concept

Radiant Energy Thisenergy res ides in U Joule.
Enero the space surroundmg Erg,

asource which emits Watt·hour,
photons (or generates Watt-second
electromagnetic waveu.

Radiant Power The rateof energy P Watt,
Power or expediture froma Kilowatt,
Radian source of photons(or Milliwat t,
Flux electromagnetic waves!. etc.

Radiant Power per Defines the power con- J Watts per
Intensity unit solid tained in aunit solid steradian.

angle angle or "beam" eminat-
ing from apoint-soutte
of radiant energy.

Itt.lldiJnce Power per Measures the power een. N Watts per sq.
unit area sity impinging upon a meter,

surfilCe, Watts per sq.
foot, etc.

Radiant Power per Measures the power den- W Watts per sq.
EJitance unit area sity leaving asurface by meter,

" re flection, transmission, Wattsper sq.
Radillnt or insome cases, by foot, etc.
Em illance emission.
tscme-
times)

Radiance Power per Essentiallyapower- N Watts per sq.
unit area intensity concept in meter per
per unit whicheach unit area of steradian
solid angleasurface is treated as

an equivalent point·
source of radia tion.

• • .. . . -Fig . 6--Rad,ometrlc quantities. An Ideal reaiometric de
rector or "eye" would have lIat response encompassing
the ultra-violet, visib le, and infra-red regions of the
spectrum, at the least. In principle, the flat response of I
such a detector could extend to the X-ray region and to
the microwave region, although the prac tical realization
of such a wide-band device would incur form idable

difficulties.)

edge about the photon, j ust as skill with electronic
c i rc uit ry is not nec essari ly p red icated upon an in­
t imate acquaintance w ith the electron . Yet, i nsight
is enhanced in both discipli nes if some rap po rt
with the fun damental parti cl e, o r basic " buil d ing­
bloc k" has been estab lished. In particu lar, it wi ll
prove rewardin g to become acquain ted with the
table o f rad iat ion quant it ies shown in (g) of Fig . 5.

January,1976 • CO • 33



Arell ·9A

Photons 01
III energiM
lfrequenc ies)

PHOTONS
(Il OU.."TUM EffICIEIICV· ElECTRONS I( I.

lCl DIVERGENCE (..-I)

• 0
V C
• 0

Wlttmeter

,

Io-- ---- -d - - - - - - ___

1-- 2units ------1

1--- - -------3 units - --- - ----1

1----, uni t --01

Area· 4A~ --:4
Area · ~A ---.:oi

So"'~~=J

LIGHT fLllI(
IAl LUMINOUS EfflCI ENCY • EL ECTFUC 'DWEll I( III

Fig . 8-Additional concepts pertinent to
light and radiation. (A) The luminous em­
ciency of a light source compares the
power (flux) residing in the visible radia­
tion with the electrical input power. Instead
of expressing this figure of merit as a per­
centage, if is olten stated simply as so
many Lumens per Watt. Thus, a 100 watt
incandescent lamp (tungsten) may have a
luminous efficiency on the order Of 17
Lumens per Watt. Conversely , LED's may
have luminous efficiencies ranging trom
less than one, to several-percent. It is also
true that the frequency (color) selectivity

1------------ -----"---------- -------1 curve for the eye depicts its luminous ef­
ficiency. (B ) There are two quantum effi­
ciencies lor LED's . The internal quantum
efficiency relates to the radiation genera­
ted in the iunction itself and can range as
high as 50%. The external quantum effi­
ciency relates to the radiation actually
available from the exterior ot the device
and is generally considerably lower be­
cause of transmission losses. (C) The at­
vergence , or spread, ot light is directly
proportional to the square of the distance
from the source. If the angle of divergence,
9, is small, and is expressed in radians,
the diameter, 0 , of the light circle is equal
to the distance, d, from the source times 9.
(0 and d must be expressed in idenfical

units.)

each unit area of the surface is treated as a point
source of radiation. Thus, both areas and solid
angles are needed to produce the unit of radiance.

Inasmuch as most of these quantities involve
radiant flux or radiant power (photon-per-second
units), the various concepts depend on how the
flux is geometrically distributed and/or whether a
source or surface is involved. There should be no
confusion thus far. But be patient! Opportunity for
confusion will not be lacking as we penetrate
further into what will become a veritable tug-of-war
between physicists and illumination engineers, as
well as between British and metric units. As hinted
earlier, we are not going to resolve the battle of
units in this article, but will try to clarify the im­
plication of the basic radiation quantities. The sur­
prisingly large number of units encountered in the
visible region of the radiation spectrum can be
connected by conversion factors which can be
ferreted out of engineering handbooks.

So much for our brief encounter with photons.
In applied technology, we are more likely to be in­
volved with the units which appear in fig. 6. Note
that the same radiation quantities are under con­
sideration. However, now the units which describe
the origin and distribution of radiant flux (power)
are old familiar friends-watts, milliwatts, kilowatts,
etc. Be sure to study the Description column of this
table . Doing so will tie things together and will pave
the way for ready comprehension of the quantities
shown in fig. 7. This is the real objective of this
article.

Actually, the quantities in fig. 7 repeat those
listed in fig . 6, despite the different nomenclature.
The name-changes stem from the fact that we are
now restricting consideration to radiation which is
visible to the eye, i.e., approximately from 400 to
700 nanometers. Such spectral selectivity is implied
by the term, "photometric." The only real difficulty
in transferring thought from fig. 6 to fig. 7 involves
the matter of the numerous photometric units. With
regard to the intent of this article, it should suffice
to realize that this situation is analagous to using
miles, kilometers, yards, and other linear units to
depict distance. (In both cases, there exist appro­
priate conversion units connecting the various
units). It is relevant to note, however, that extreme
caution must be employed when computing prob­
lems in photometric radiation-it is, oh so easy,
to foul up!

A typical light problem might give the required
or measured illumination, "E," impinging upon a
surface. This will be so many foot-candles, or
lumens-per-square-foot. (the two units are numeric­
ally identical) . If the distance in feet, "d," between
source and surface is known, what is the luminous
intensity, "I," of the source? The basic equation
connecting these quantities is I = d> X E. " I," in
this case, is given in candlepower, candela, can­
dles, or in lumens-per-steradian. (All, numerically
identical.) It so happens that illumination measure­
ments are conveniently made by placing an in­
strument known as an illuminometer on the illum-

(Continued on page 74)
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Table I-Input and output frequencies used by 2 meier repealers-1972.

A Survey:

Two Meter Repeater Growth
1972 1975

M ost Amateurs recognize that two meter f.m. is
currently the fastest growing segment of our hobby;
but few realize just how fast that growth has been.
There is one aspect of this growth which is quite
unusual. The increase in repeaters from about 250
in 1972 to over 1100 in 1975, just 4 years later, is an
obvious factor in this growth. While the growth is
obvious, it is not so evident that the growth has been
extraordinarily orderly. It is to the great credit of
Amateurs, repeater groups, and regional organiza­
tions of repeater groups that the f.m. scene today is
less chaotic than it was in 1972.

All the data on which the statistics in this article
are based have been taken from the 1972 and 1975­
1976 repeater directories compiled by the ARRL.
These directories do not, of course, list every re­
peater, and Amateurs being the incurable experi­
menters that they are, it is impossible to keep any
list of repeate rs up to date. However, these directo­
ries are the best readily available and provide a
homogeneous data base which permit trends to be
accurately identified. In compiling the following
tables only those two meter repeaters which were
listed as open or available to all Amateurs were
considered.

In 1972 the ARRL issued its first repeater directory.
Several ot her li sts were already ci rculating and 2
meter f.m. was well in to its period of exceptional
growth. Frequencies used by repeaters were scat­
tered all over the upper part of the 2 meter band.

Table I shows all the various frequencies which
were used in 1972 by two or more open repeaters . In
this table the input frequencies are listed on the left
and the output frequencies are listed at the top. The
number at the intersection of any two lines repre-

(Continued on page 75)

Table II-Unique 2 Meter Repealer Pairs-1972.

Input Frequency Output Frequency
(MH2) (MHz)

145.155 146.90
145.25 146.75
145.66 145.30
146.11 146.61
146.52 146.19
146.58 147.03
146.61 147.33
147.12 147.68
147.18 147.84
147.21 147.21
147.40 147.81
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0000 GMT MARCH 27-2400
GMT MARCH 28, 1976

SPECIAL BICENTENNIAL
PREFIXES FEATURED

A " prefix" is considered to be the
two or three letter/number combina­
tions which forms the first part of an
amateur call. (W1 , W2, WA2, OL1 ,
OJ, 4X4, SA1 etc. See WPX rules.)

Each prefix may be counted only
once during the contest.

Exception: During the 1976 WPX con­
test a double multiplier (2) may be
counted once for each different spe­
cial prefix as authorized by the FCC.
(Example: AA1, AB2, AC8, ADO, AH6,
AJ3, etc.) for use by United States
amateurs to celebrate the USA Bi­
centennial. (These contest OSO's
may also count toward the CO Special
Bicentenn ial Achievement Award,
" USA·WPX-76." See rules in Oct.
1975 CO, p. 27.)

Note: USA amateurs may submit log
entries for utilizing the special Bl­
centennial call prefix, or the regular
call, or both, at the same station
location. Separate logs are required
when submitted for both prefixes.
Each such log received will be
judged as a separate station entry.
Each must be in compliance with
these rules.

VIII Scoring: 1. Single Operator (a)
All Band score, total OSO points
from all bands multiplied by the num­
ber of different Prefixes worked . (b)
Single Band score, 0$0 points on
that band multiplied by the number
of different Prefixes worked. See VII.

2. Multi-Operated stations. Scoring
in both these categories is the same
as the All Band scoring for Single
Operator.

3. A station may be worked once
on each band for OSO point credit.
However, prefix credit can be taken
only once regardless of the band.
IX Awards: Certifi cates will be
awarded to the highest scoring eta­
tion in each category listed under
Sec. IV.

1. In every participating country.
2. In each call area of the United

States, Canada and Australia.
All scores will be published. How­

ever, to be elegible for an award, a
Single Operator station must show a
minimum of 12 hours of operation.
Multi-operator stations must show a
minimum of 24 hours.

A single band log is eligible for a
single award only. If a log contains
more than one band it will be judged
as an all band entry, unless specified
otherwise. However, a 12 hour mini­
mum is required on the single band.

In countries or sections where the
returns justify, 2nd and 3rd place
awards will be made.

X Trophy & Plaques: (Donors)
1. WORLD-Single Operator, Sin­

gle Band. (Jack Reichert, W3ZKH)

1976

three d ig it contact number starti ng
with 001 fo r the first contact. (Con­
tinue to four d ig its if past 1000) Multi­
Transmitter stations use separate
numbers for each band.
VI Points: 1. Contacts between ate­
lions on d ifferent conti nents; count
3 points on the 14, 21, and 28 MHz
bands, and 6 points on the 7, 3.5 and
1.8 MHz bands.

2. Contacts between stations in
the same continent but not in the
same country ; count t point on 14,
21 and 28 MHz, and 2 points on 7,
3.5 and 1.8 MHz. (Exception: c on­
tacts between different North Amer­
ican countries count 2 points on 14,
21 and 28 MHz, and 4 points on 7,
3.5 and 1.8 MHz. This applies to
North American countries only).

3. Contacts are permitted between
stations in the same country for the
pu rpose of obtai ning a Prefix multi­
pl ier, but have no OSO point value .

VII Multiplier: The multiplier is. deter­
mined by the number of d ifferent pre­
fixes worked.

1

Jobn. <Q, Q:ll1Jtester,WXXX
In Itrr119nUion t{ IIw ,.d.',.p,.,-' t{ _ .....;..,

1976

Fi,.t Placlt

,. "" I. MHz~ O........>blm" ,. ',... P.
USA-EighIhCallM-.

.\ ii:Dlal _ 0( 100,000 ~ - -fwI-I
.... II.. ~ "! ,~ _~ f{ tkliMu _If rI .....I ..II~jt~ ,. "ld rINI.
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&'-'..L.AUL#I,oIZ ~~__ .1~ I • 4J/"-'-y ",.t~/J0 .4-, ,r,O/~A--- --- -

CQ WORLD WIDE
WPX/SSB CONTEST

I Contest Period: Starts 0000 GMT
Saturday, Ends: 2400 GMT Sunday.
Only 30 hours of the 48 hour contest
period permitted fo r Single Operator
stations. The 18 hours of non-oper­
at ing tim e may be taken in up to 5
periods anytime during the contes t.
and must be clearly indicated on the
log. Multi-operator sta tions may op­
erate the full 48 hou rs.
11 Objective: Object of the co ntest is
for amateurs around the world to
contact as many amateurs in othe r
parts of the world as possible during
the contest period .
III Bands: All bands, 1.8 thru 28 MHz
may be used , but ope ration is con­
fined to two-way single side band
only.
IV Type of Competition: 1. Single Op­
erator (a) All Band, (b) Single Band.
2. Multi-operator, All Band, on ly. (a)
Single Transmitter, (only one signal
permitted), (b) Multi·Transm itter, (one
sig nal per band permitted).
V Exchange: Five figure seria l num­
ber, RS report plus a progressive
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2. WORLD-Single Operator, All I
Band. (Don Murray. K4FMA)

3. WORLD-Mulli--operator, Single
transmitter. The Ted Thorpe, ZL2AWJ
Memorial. (Don Mmer, W9WNVj

4. WORLD-Multi-operator, Multi­
transmitter. The Chuck Swain, K7LMU
Memorial. (Don Miller, W9WNV)

5. USA-Single Operator, Single
Band. The Joe Johnson , W50BM Me­
morial, (Richardson Wireless Klub)

6. USA - Sing le Operator, All
Band. The Joe Hiller, W40PM Mem­
orial. (Jerry Hagen, WA6GLDj
7. CANADA-5ingle Operator, Single
Band. (Gene Krehbiel. VE7KB)
8. CANADA - Single Operator, All
Band. (Garth Hamilton, VE3EUP)
9. WORLD - Contest Manager's
Plaque. To the DXpedition especially
organized and operated in the WPX
Contest, that the Committee conside rs
the most worthy. (A minimum of th ree
logs must be received. Bernie Welch,
WBIMZ)
XI Club Competition: A club award is
being considered. provided interest
continues to increase. and additional
logs are received indicating the fact.
XII Log Instructions: 1. All times must
be in GMT. The 18 hour non-operat­
ing periods must be clearly shown.

2. Prefix muttlpllers should be en­
tered only the FIRST TIME they are
contacted.

3. Logs must be checked for dup­
licate contacts and prefix multipliers.
Recopied logs must be in their orig­
inal form. with corrections clearly
indicated.

4. A prefix check list is not only
desirable but a must for proper con­
test operation. (It is recommended
that you also send it along with your
contest log.)

5. Each entry must be accom­
panied by a Summary Sheet listing
all scoring information. the category
of competition and the contestant's
name and mailing address in BLOCK
LETTERS.

Also a signed declaration that all
contest rules and regulations for
amateur radio in the country of the
contestant, have been observed.

6. Official log and summary sheets
are available from CO. A large self­
addressed envelope with sufficient
postage or IRCs must accompany
your request.

If official forms are not available
you can make your own with 40
contac ts to the page.
XIV Deadline: All entries must be
postmarked no later than May 10.
1976. From rare isolated areas the
deadline will be made more flexib le.
Your support is appreciated.

Logs go to: CO WPX SSB Contest
Committee. 14 Vanderventer Avenue .
Port Wash ington. NY 11050 USA.
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CQ Reviews: The KLM
Multi-2000 2-Meter

FM/SSB/CW Transceiver
BY HUGH R. PAUL, W6POK

T he Multi 2000 is a recent entry into the US ama­
teur market, one which has created considerable
interest among two meter operators. The unit is
currently being imported and distributed by KLM.
Until recently International Telecommunications
Corporation was the importer and was the source
of the unit tested.

The Multi 2000 has a number of interesting fea­
tures. A phase locked loop frequency synthesizer
covers the entire 144 MHz to 148 MHz region in 10
kHz steps. Ten watts of wide or narrow band f.m.,
c.w. or 15 watts PEP on s.s.b . Mars and CAP fre­
quencies above 148 MHz can be covered with
crystal control from a three-position auxiliary os­
cillator. For repeater operation , a 600 kHz transmit
offset, either above or below the receive frequency,
is switch selectable.

A receiver incremental tuning control allows you
to shift the receive frequency, plus or minus 5 kHz.
With the AIT control in the off position. you can
shift both the transmit and receive frequency, plus
or minus 7 kHz , by means of the variable crystal
oscillator control.

There is also a switch marked "test," which when
pressed, keys the push-to-talk line and an 800 cycle
audio oscillator to modulate the rig in any mode.

Add a high-low power switch, a noise blanker,
an r.t. gain control and you end up with a crowded,
but functional front panel.

Construction
The rig is housed in a heavy gauge, two piece

steel cabinet. Remove nine screws and the top lifts
off. Remove three more and the entire unit can be
lifted out of the bottom half of the cabinet.

The majority of components have been mounted
on eleven main etched circuit boards, mounted
above, below and within a sturdy steel frame,
chassis combination. The circuit boards are con­
structed of a heavy phenolic material. I prefer glass
epoxy. The additional manufacturing cost is so
slight, that 1 can't understand why they would use
anything else. I don't want to mislead anyone. These
are good quality boards with heavy foil , laid deep
into the board. They are better quality than some of
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the thinner glass boards currently being used by a
number of manufacturers. 1I's just tha t I have this
thing about Mil Spec boards.

Most component identification is clearly silk
screened on the top of the boards and in addition
they have silk screened the outline of the foil on
the top sides. This can be a big help in trouble­
shooting. I wish I could say the same for the in­
struction book. It is terrible. Not only is the English
difficult to understand, but it fails to mention things
like the location of the deviation control. Even the
block diagram has a number of errors. The sche­
matic is so small, that anyone wi th less than 20-20
vision will find it impossible. It too. has erro rs in
labeling of wiring, etc.

There was a note attached to the instruction
book stating that the importer (ITC) was preparing
a new one, which would be mailed to all registered
owners as soon as received from the printers. Per­
haps now that KLM is marketing the unit, this will
be rectified .

The power supply is buil t on the chassis, at the
back of the unit. The reg ulato r transistors are
heavily heat stnked. as are the r. t. power transistors
and the audio IC package.

Synthesizer
The heart of the transceiver is, of course the fre­

quency synthesizer. Employing 13 IC's and a num­
ber of transistors, in a phase-lock loop system,
this one displays extremely high accuracy and
stability.

The location osci llator is crystal co ntro lled in
the region of 13.9 MHz. It is this oscillator, which
is shifted by the RIT and VXO controls, th us pro­
viding for transmitting and receiving on frequencies
between the switch-selected 10kHz points.

The 13.9 MHz LCO output is multiplied nine times
to the 125 MHz region and is. in turn, injected into
a high level mixer with the 130-MHz-region signal
from the voltage control osc illator. The resulting 4
MHz mixer signal is ampli fied and passed through
buffer stages to the t t N frequency divider, where
it is divided by ratios of 200 to 399. The result is
a 10 kHz signal. which wilt be phase compared



with the channel oscillator signal.
The channel oscillator is crystal

controlled at 10 MHz. After the 10
MHz is processed through three
1/1 0 dividers, the resu lt ing 10
kHz is applied to the phase com­
parator. The phase comparator
produces an output proportiona l
to the di fference between the two
10 kHz signals. This output is am­
plified and a control voltage is ap­
plied to the Varicap diode of the
voltage control oscillator. The
change in capacity o f the Va ricap,
shifts the frequency of the VCO
until the comparator no longer
detects any phase d ifference be­
tween the two 10 kHz signals.

""""" ".,..".,""""""""".,""""",,"" ..,.
1I..'I .....'·lIlIXI'

The KLM Mu1ti~2000 2-meter FM/SSBI CW transceiver.

Receiver
The receiver section employs

double conve rsion i n the t .m .
mode and single conversion for s.s.b. The first
i.f.• which is common to both modes, is 16.9 MHz.
The second i.f. is 455 kHz.

A dual gate MOSFET is used as an r.t, ampli fie r,
followed by a JFET in combination with a three
section helical resonator, which acts as a band
pass filter. The first mixer is another MOSFET
where the incoming sig nal mixes with the 127 MHz
to 131 MHz output fro m the synthesizer to produce
16.9 MHz. The design of the first three stages, in
my opinion, is excellent.

Following the first mixer is a single-section
crystal filter and then the fi rst of the 16.9 MHz i.f.
stages. The noise blanking process takes place in
this stage. Noise pu lses are sampled from the i.f.
transformer primary, amplified by an IC network,
rectified and the resulting d.c. pulses applied to
the gate of an FET. The FET provides some ampli­
fication and squaring of the pu lses, prior to their
being app lied to th e junction o f a pai r of blanki ng
diodes. The pulses cause the diodes to conduct,
thus cutting off the i. 1. signal during the time dura-
tion of the pulses. I

There is no provision for adjustment of input
level to the blanker circuit and in my opinion, the
level in my uni t is a bit too h igh, res ulting in a
degradation of the desired i.f. signal. The noise
b lanker circuit is not as effective as some of the
more complex ones being used in other imported
transceivers, but is still worthwhile in the s.s.b.
mode.

After the noise blanker has done it's job, the Lt.
signal enters another transformer. In the secondary I
of this transformer, the s.s.b. and f.m . sig nals are
separated for further processing. I

The f.m. signal is applied to the second mixer I
and converted to 455 kHz, th en passed through a I

ceramic filter, two Lt. amplifier stages, a limiter
and is finally detected at the discriminator.

The s.s.b . signal continues at 16.9 MHz through
another i.f . amplifier, then by means of a diode
switch, is routed through the crystal filter and Lt .
amplifier shared with the transmitter section. From
there the signat passes through two more i.f . stages,
f inally being detected in a diode ring demodulator.

AGC is derived from the last 455 kHz Lt. stage
for t.m. and the last 16.9 MHz Lt. stage, for s.s.b.
AGC is then applied to the r.t. amplifier and the
first 16.9 MHz Lt. amplifier. AGC act ion is not
suffic ient to prevent overload when receiving a
couple of the stronger local repeater signals. The
r.I. gain control is a necessity for these stat ions.

Sensit ivity of the receiver in the I.m. mode is
excellent. Over most of the band, squelch opened
with 0.1 microvolt and 20 db of quieting was
achieved with 0.2 microvolt. At the very low end at
the band , squelch opened with 0.15 microvolt and
0.3 microvolt was required for 20 db of quieting .
SSB sensitivity averaged 0.15 mi crovolt for 10 db
sig na I ~pius~no ise~to-noise.

Manufacturer's selecti vity specifi cations are 15
kHz at - 6 db, shape factor 2.5 :1 on f.m. and 2.4
kHz at - 6 db, shape factor of 2 :1 on s.s.b. Tests
verif ied these speci fications . An attempt was made
to operate on one of th e new sp lit channel re­
peater ass ignments . It is very d iff icult with the
receiver's 15 kHz bandwidth.

Splil channeling is developing rapidly in some of
the larger metropolitan areas. The manufacturer
will no doubt be required to provid e, e ither switch­
able crystal filters or forego the wideband capa­
bility of the receiver if the fu ll market potential for
the transceiver is to be realized . I

The squelch ci rcuit is unique. The threshold is
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distinct and yet, as you advance it beyond the
threshold it tightens up very slowly. At the full on
position, it can still be opened by the stronger
stations.

In addition to the S meter, the transceiver has a
zero center meter to indicate off frequency tuning
of the receiver. Tests revealed that each division
was equal to about 1.1 kHz and is linear in readout
either side of zero. On my transceiver, I found that
the meter was indicating in reverse. Stations higher
in meter reading were in fact lower in frequency.
A simple reversing of the leads from the d.c. meter
amplifier to the meter should solve that problem.

Two watts of audio at less than 10% distortion
is available from an IC amplifier package, rated at
5 watts. An external speaker jack is provided, but
is unnecessary. The built in 3" one does a fine job.

Transmitter

In the transmitter section we find modulation
accomplished by two stages of audio amplification
followed by a diode limiter and another stage of
aud io amplification. There are two outputs avail­
able, one for wide band f.m. and s.s.b., the other
for narrow band f.m. In the former, audio is taken
directly from the output of the third audio stage
and either applied to a varrcap diode at the input
of the synthesizer's voltage control oscillator for
f.m., or to the modulator for s.s.b .

In the narrow band f.m. position, audio is taken
from the third audio stage thru aSK pot. This
allows adjustment of the deviation from zero to
about 12 kHz, which is the fixed deviation realized
when the wide band f.m . position is selected. Re­
member that the selection of the wide band or nar­
row band position with the transceiver's mode
switch determines only the amount of deviation to be
realized. It in no way affects the receiver selectivity.

C.w. is accomplished by plugging a key into the
jack on the back of the unit and keying the push
to talk line and the 800 cycle test oscillator men­
tioned earlier in the article. The 800 cycle audio
is applied to the audio limiter stage through a buf­
fer amplifier. It is also used to provide a tone for
monitoring your keying. You will soon notice that
you are also keying the transmit-receive relays.
This is a situation to which they will no doubt react
adversely, if you are an ardent c.w. man. A better
way is available : The accessory plug on the back,
gives you access to the push to talk line. Ground­
ing this line turns the transmitter on and you can
then key the oscillator without the relay clatter.

A word of caution : You are actually keying an
audio oscillator in the s.s.b. mode. This means that
you must unplug the microphone or stray audio
will also be present on the signal. Perhaps the
manufacturer will consider installing a switch on I
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the front panel which will ground the push to talk
line and at the same time, open the microphone
audio line.

144 MHz r.f. output is achieved by mixing thel30
MHz signal from the synthesizer with 16.9 MHz
from a crystal oscillator for f.m. or with the 16.9
MHz upper side band signal for s.s.b. FOllowing
this mixer are three lower level r.f. amplifier stages,
a driver stage and finally, a single NPN transistor,
designated 2SCll77 does the job of delivering
the r.t.

An outstanding job has been accomplished in
the design of the driver and final amplifier section.
From board layout to heat sinking and shielding,
it's top notch. In the past couple of months, I have
evaluated two solid state 10 watt f.m. broadcast
exciters. None were any better in the design and
contruction techniques used in the amplifier sec­
tions. Both fell behind the Multi 2000, when it came
to shielding.

Following the transmitter final is another shielded
assembly containing a harmonic filter, the protec­
tive circuitry for the final amplifier and the a.l.c.
circuit. The protective circuit samples a high
standing wave ratio. The rectified r.t . supplies d.c.
to a silicon controlled rectifier, which when it fires,
in turn lowers the collector voltage on the first low
level r.f . amplifier, thus reducing the drive to the
following amplifier stages. The a.l.c, circuit is
conventional and seems to work well.

Transmitter power output was measured through
the band and found to be a minimum of 12 watts
and a maximum of 12.4 watts S.s.b. produced a
minimum of 12.7 watts PEP and a maximum of 14
watts PEP. Power measurement while operating
with 13.9 v.d.c. was almost identical to that ob­
tained with operation on 117 v.a.c.

Spectrum analysis in the high power f.m. mode
revealed a spur about 4 MHz above the carrier
frequency, which was only 18 db below the power I
output at the desired frequency. In checking rigs
owned by others, it was learned that some also
exhibited this spur and/or one at 16.9 MHz. Further
investigation resulted in a cure for this problem.

Careful re-alignment of the transmitter convertor
and driver stages while observing the transmitter
output on a spectrum analyzer dropped the level
of the spurs to a more acceptable figure. In the
case of my Multi 2000 the spur dropped to a -46 db.
All other spurious signals were better than a - 50
db. Since the average amateur does not have
access to a spectrum analyzer, it would be wise for
the importer to measure the spurious from each
unit, prior to delivery.'

On s.s.b., spectrum analysis revealed third order
products to be 29 db below a single tone of a two
tone test. Suppression of unwanted sideband was
49 db and carrier suppression was 4 db.
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SWR-l guards against power loss
(or $21.95

If you're n ot p umping out a ll the
power you' re paying for, our little
SWR- l c om bi natio n power meter
and SWR bridge will tell you so. You
read forwa rd and refl ected power
sim ultaneously, up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5 to 150
MHz.

Got it all tuned up? Keep it that
way with SWR-l. You can leave it
right in your antenna circuit.

S IIVA ItI®
ELECTRONICS

305 Airport Road . Oceanside, CA 92054
(714 ) 757-7525
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Operation
During the past few weeks I have operated the

Mult i 2000 extensively and have found it to be
versatile and fun to operate. In the f.m. mode the
rig has received more unsolicited compliments re­
garding audio quality than any other piece of
equipment I have owned.

A number of contacts have been made through
Osears 6 and 7. Power output of the unit proved
adequate when used with a ground plane on most
passes nearer than one thousand miles. The VXO
control proved adequate for frequency excursions
while working through Oscar, but the lack 01 a v.t.o.
was a bit frustrating when looki ng for s.s.b. aso's
on the low end of the band. If your main 2 meter
interest is f.m. than you will apprec iate the fine
synthesizer in the Multi 2000 and the lack of a v.t.o.
will not prove a negative factor.

Extensive effort to measure crossmodulation and
intermodulation products in the receiver, was not
made. I don't know at what signal levels the im­
porter made these measurements. They claim figures
of - 80 db and - 70 db respectively. However, what
I did was inject r.f. signals of sufficient level to
achieve full quieting of the receiver. No cross­
modulation was discernable and no evidence of
intermodulation products appeared on the spectrum
analyzer display. At higher injection levels, inter­
modulation products, of course, developed, but I
believe the receiver to be better than most units
on the market, in this respect.

All test data was compi led in the electronics labs
of the University of Southern California

My special thanks to Gary Sprong, WB610J, for
taking time from his two way radio service work to
verify the sensitivity figures for the receiver. _

Footnote
1 Since submission of the evaluation to the publi sher, the author

has had the opportunity of discussing the Multi-2000 with Mel
Farrer of KLM Electronics.

Mel has assured me that since they have taken over distri­
bution. all units are being chec ked on a spec trum analyzer.
If required , the units are being ra-aligned to insure that all
spurious is below the published speci fication. In addition, a new
operator's manual, co rrecting the deficiencies mentioned in the
articl e, has been prepared . A co py will be mailed to every
registered owner .

For those of you who may wish to put some shoes on the
Multi·2000, KLM will soon have available a power amplifier
that matches the cabinet design of the transceiver. We will
report on the unit as soon as it becomes available.

Forecast 01 Things to Corre

Wanl lh ~ r;n~,t in lon8·, . nge fO '''C'Sl' of ladio propog.lion <",ndilion.?
Want to ... t a <k..d to an y plac.. in lh......orld? CQ" PIOP'lluiu" ("olum"
can give you all tile ."'.... en .... ith ha.d-lo·b<'al accu.acy. 11'11 ......n tell you
.... hal 'io 'l o( .ign.l ,' .~ ngh l ' " .." p...: l! Monlll . in adnn<~!

Ilu r if you· . .. looking fo. ''' p'',-ac<'ull le "'OIl l..rm (",u 'l •• yo" u n gel
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The "Impossible" Challenge:
DXCC QRPp

BY ADRIAN WEISS, K8EEG
QAP Editor, CO

T HERE must be somewhere in the vicinity of a
thousand " awards" available to competition and
service oriented rad io amateurs these days. But
only a few-a very few in fact-really stick out as
"impossible challenges. 160 Meter DXCC is one
such challenge. Working 100 count ries with less
than five watts output seems equally ridiculous. Or
so it seemed back in the latter half of 1970 when I,
as Editor of The Milliwatt: National Journal of QRPp.
toyed wi th the idea of offering two new awards for
DXCC at the five watt and one watt levels. At the
time, only a few fellows had managed to work WAS
QRPp!

Responses from seasoned DX'rs and veteran
QRPp'rs were almost unanimous : " Can't be done,
so why bother, " "Ya gotta be kidding," "Better get
a check-up OM." The whole idea sounded crazy,
but I went ahead with the official announcement of
DXCC QRPp (five watts output) and DXCC MILLI­
WA TT (one watt output) in the April, 1971, issue of
The Milliwatt. John Attaway, K4I1F, obligingly car­
ried the announcement in his DX Column in CO. It
wasn 't long until K40CE snapped up the first DXCC
QRPp Trophy with an enviable stack of aSL's. Four
years later, Sandy Sadowsky, W2G RR, becomes the
second operator to meet the seemingly impossible
challenge--QSl's from 100 ARRL countries verify­
ing contacts made while he was running five watts
output or less. What does such an achievement in ­
volve? l et' s let W2GRR tel l his own story.

What could possibly motivate an avid DXer /contester l
certificate hunter to give up his kilowatt and speech
processor for a transceiver capable of running a mere
five watts input? In this lime 01 low sun spots and over­
crowded bands, one might answer that the aforemen­
toned DXer must have suffered a severe blow to the
head or a prolonged loss 01 oxygen to his brain. Well,
I'm the guy that did it, and th is is my story.

I was undergoing one of my yearly ebbs in enthusiasm
lor Amateur Radio. With high power and a lour element
20 meter yagi situated in the backyard of my hi lltop
OTH the challenge had all but vanished from my hobby.
If some unwary OX station dared show his head on
Kilowatt alley (14.200-14.225 MHz), my processed audio
would be one of the first to be heard. One day after
working an AP2 I sat back lazily thumbing through a
copy of CO as I listened to 100 hungry stations attempt­
ing to work the station with whom I had just chatted. I
suddenlly came across something even more impressive

I than the AP2. It was a photograph of a lovely bikini-

clad lady who, I discovered about 60 seconds later, was
holding aloft a couple of trophies. The picture was
located in Adrian Weiss ' ORPp column, a column which
I had not previously read. After all, what interest could
a man who runs a kilowatt have in a ORPp column?
Some time later, after I had thoroughly studied the
photograph, I read the caption and discovered that one
of the trophies was offered by the Milliwatt Magazine to
any ham who could offer OSl confirmations for contacts
with 100 countries while never running more than 5
watts output. I laughed to myself thinking that Ade
Weiss and his Milfiwatt Magazine would certai nly never
go broke buy;ng trophies offered for an impossible task.
Sure, I'd worked well over oxec in one contest week­
end, but with my station that was no great task. "How

The antenna at W2GRR-four elements on 20 mtmus at
about 40 It. It isn't much. considering some of the alumi­
num the big-gun KW's push to 100 ft. or more! Like the

Old Man said: " it's the man at the key that counts!"
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W2GRR at the operating position which netted him OXCC
ORPp no. 2. Sandy's occupation (airline pilot) aided his
quest for the trophy by enabfing him to " be there" when a
rare one "popped up." But nothing can overshado w his
enthusiasm, patience, and determination in his success- ,
ful achievement of the almost impossible task! More re­
cently, Sandy has branched out into long·distance run­
ning and tries to get in at feast ten miles a day on the
track, He's in some condition for a OX-hound: a focal MO
had him on the treadmilf for a heart check-Up and gave up
after a couple hours work wouldn't push Sandy's pulse
rate above 160 or turn up any heart function abnormal­
ities! Nor bad for a guy who sits at the Argo tuning for

"new ones" for hours-an-end!

could one hope to even get out 01 his backyard with five I
watts?" I wondered to myself 8S the pileup on the AP2
became more frantic. My appetite was certai nly whetted,
and with thoughts of trophies and bikinis (not neces­
sarily in that order), I quickly tuned my rig to the 20
C.W. band, and carefully loaded up my rig to just under
live watts output: I would see for myself if one could
possibly contact another Amateur more than two blocks
away with 5 watts. I found myself on a frequency on
which SM6AOU was in OSO with a station. I patiently
(never before could I use that adjective to describe my
Ham activities, but it was a virtue I was soon to develop)
awaited the end of the OSO, and then called the
Swedish station, certainly not expecting a reply. Wow!
The guy actually came back to me, and gave me a signal
report of 559! I was stunned, excited and at that moment
hopelessly bitten by the ORPp bug. I felt the same as I
did some twenty years previous, when as a new Novice
operator, a station finally answered my 158th CO.

I purchased a TenTec Argonaut. a nifty tittle ORPp
transceiver, and put my main rig up for sale. My fi rst
hours of operation with my Argonaut were during the
last 3 hours of the ARRL OX contest in March of 1974.
To my amazement I discovered that I was making OX
contacts quite easily, and in three hours worked numer­
ous countries in 5 continents! My first month of opera­
tion was spent strictly on c.w. By now I had learned the
true meaning of the word "patience," and I th ink I de­
veloped more operating skills in that month than in my I

previous 20 years combined. My many hours spent in
daily tuning, listening, waiting, pleading, and calling
netted me fifty countries worked that fi rst month.

I had not yet tried my little Argonaut on s.s.b., be­
cause in spite of my unbelievable success on C.W., I was
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convinced that five watts p.e.p. would work nothing. One
day I ventured up to myoid home (Ki lowatt Alley) just to
listen around. I was startled to hear JW1S0 calling CO,
and I was terribly disappointed that I had sold my " big"
rig a week previously, because I needed Svalbard Island
for my non-QRPp country total. He finished calling, and
in desperation I shouted into my microphone, "DOUBLE­
YOU TWOO GERMAN NY RADIOO RADIOO, DOUBLE·
YOU TWOO GERMAN NY RADIOO RADIOO." He came
back to me! As it turns out I was the only station calling,
but I had netted a new country, and a rather rare one at
that, with my first ORPp s.s.b. contact. I was soon to
have my most exciti ng moment of my ham career on
ORPp s.s.b.

One morning about 0030 local time, I came across a
gigantic pile-up on 14210 kHz. The object of the com­
motion was 5W1AU in Western Samoa. I listened for
about ¥l hour as he gave one W6 after another 59 sig­
nal reports, and needless to say I didn't waste my breath
trying to break through the " RF Curtain" on the West
Coast with my 5 watts. I heard no East coast stations
calling, but being a weekday I suppose most were in
bed. (As an ai rl ine pilot with lots of time off, I have the
advantage of being able to work OX at " unusual" tlrnee.)
Finally 5W1AU answered a W9, and gave him a 57 re·
port. I was suddenly inspired, and knowing that there
was no chance for my signal to travel 7,000 miles plus
through the West Coast pile-up, I picked up my micro­
phone, and yelled my call twice. 5W1AU's next words
were, W2GRR you are 59, over. " I was so shook up I
could hardly answer, and with the gang patiently (maybe
not so patiently) waiting, I said, " wait a minute, I'm only
running 5 watts, do you really mean that I'm actually
59?" His reply was that when the skip is right you can
work them on a wet noodle. That contact left me high
for two weeks, but my biggest surprise was still to come.
One night at 2000 local time I had a solid ten minute
OSO in Kilowatt Alley w ith VK4ZQ-Iongpath l I don't
know what the distance is long path, but from New
Jersey the short path to Australia is some 10,000 miles.
My signal report was 53!

With just under three months of ORPp operation, and
88 countries worked , I discovered the YL International
Single Side Band System. This friendly service oriented
group of hams meets daily tram 160QZ until sometime in
the evening on 14332 kHz. Their primary purpose is the
handling of emergency traffic, and they have check-ins
from all over the United States and the world to facilitate
the timely handling of any emergency traffic that might
arise. When no emergencies exist members are able to
work one another. They are very helpful to ORP oper­
ators, and frequently stand by for QRP check-ins. My
first two days of operation on this wonderful system
netted me contacts with the following goodies: 7X2BK,
5T5LO, SV1BV, ZB2CF and 5U7BB. I frankly could never
have had the ORPp results that I experienced without
the help of the YL ISSB, and I certainly thank them. Ap­
propriately enough on June 26, 1974, just 3 months and
13 days after my first ORPp OSO, I worked my 100th
country on the YL ISSB-TG9EP. Anyone who has set
themselves a difficult goal, and fi nally achieves it, can
appreciate my elation upon achieving QRPp DXCC.
Although three months and 13 days sounds like a short

(Continued on page 74)
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" The tirst problem to solve is
which band to use," I said. "An er­
ror of choice at the beginning of the
game could turn out to be very ex­
pensive and time con suming. As you
know, radio signals travel ing through
space are attenuated as the square
of the ratio of the frequency. ccnee­
quentry. the path loss to the moon
and back is 8.3 t imes (g db) greater
on 144 MHz than on 50 MHz, and a
simi lar increase in path loss occurs
between 144 MHz and 420 MHz and
between 420 MHz and 1250 MHz.
Figure 1 shows the loss, based upon
1 milliwatt of radiated power.

" In addition, transmitter efficiency
tends to decrease and receiver noise

e.M· e o.~ SOMH, '''MHI 4J:2MHz 1296MHl 2400MHI
~thbu m,1fI!I (kMI 'db' 'db' 'db' 'db' 'db'
P.igee 221.463 177.89 181.00 '96" 206.17 2n.43

1356.334}

A".,.. 252.710 119.03 '88.21 191.76 207.21 212.58
1406.6101

maybe it isn 't the end of OX after
alt. Just because the 20 meter OXers
are fooling around doesn't mean that
OX is really dead."

" Right," I exclaimed. " There's a
lot of OX activity on 144 MHz, 220
MHz and 432 MHz. Take 2 meters.
My friend W6PO is up to 33 states via
moonbounce and meteor scatter, 4
continents, and has worked over 40
stations via moonbounce. And there
are others who have higher totals
than his. "

Pendergast took out his black
notebook , with a serious expression
on his face. " Tell me all about it."
he commanded. " Especi ally the an­
tenna problem."

Fig . 2-Moonbounce nomograph provides
guide line to successfu l EME contac t. The
graph is based upon 590 watts outp ut,
zero decibel receiver noisfl and 100 Hz
bandwidth . Lay a straight fldgfl across
any two columns and reea thfl dflsired
unkno wn in the th ird co lumn. The antenna
gain figures rflprftsftnt a compromise be­
tween calculated gain required basfld
upon free space losses and the fu Pt1ri ­
ence of successf", moon bounce fUP#Jri·
menters. At 144 MHz, for examplfl, for an
aVflrage signal-to--noise ratio of two dflCi·
bfl/s, a total antftnna gain (tor both finds
of the path } is about 44 decibels. Thfl
graph shows an ftxample for a Zflro dflCi·
bel signa l·to--noisfl ra tio, but this is im­
practical at ,.... MHz becausfl of sll y
temperaturfl no ise. The zftro decibel fig­
ure, how(J1ler, is quite prac tical . t 432

MHz, where the sky noise is lower.

Fig . I -free space path loss for earth-moon-earth circuit when the moon is at pe'iQ~

(221,463 miles) and 8pOg6'& (252,110 miles ). The nomina l I ." dec ibel ditferenc." In

signal loss between perigee and apogee t&Com8s 2.28 decibels for the ,oun~ mo to
the moon and back, For a m arg inal circuit. the additional loss may make the dlltertmcfI
between success and lailure. The char' is bas&d upon a transmitter pow., output of

one millwa'! .

"Noth ing enrages a vulture as
much as bit ing into a glass eye," re­
marked Pendergast.

" Why do you say that? " I rnc utrec.
Pendergast did not reply, but the

copy of the Appliance Operator maq­
azine he was reading was tossed in·
to a graceful arc, landing in the
waste basket.

" It is the end of OX," replied my
lriend in an angry voice. " Can you
Imagine making two pee-wee islands
in Canada into two new 'countries'?
It bogg les the mind! What next?"

" This opens up a world of possi­
bilities," I replied. " Think big. Why,
atl the National Parks in the U.S. can
become separate 'countries', Take
Yellowstone Park, for instance. II 's
run by the National Park Service, has
its own Pol ice Force, and has a dif­
ferent color on the map than the sur­
roundi ng states! It is a natu ral for a
new 'country'. Or how about Treasure
Island in San Francisco bay? It's
under Navy jurisdiction , not the state
of California. It has its own Fleet Post
Office address and the autos on the
is land have Navy license plates, not
California plates. And how about
Manhattan island? It it were a new
'country' and the Manhattan hams
charged a dollar a aSL cetd. they
could bail New York city out of all
its financial difficulties . .."

"Stop!" commanded Pendergast,
hold ing up his hand in mock protest.
'" have my own private means of
compensation. Goodbye to false
'countries' and hello to v.h.t. OX! I'm
th inking of going up to 2 meters and
I'm getting interested in moonbounce
work !"

" Have you seen the latest issue of
CQ·Ham Radio from Japan? It has a
feature article on moonbounce com­
munication and a lot of information
on the 144 MHz contact between
JAGOR and W6PO. And plenty of good
pictures of moonbounce antennas
and v.n.t , stations in JA·land."

My fr iend brightened up. " Well ,
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moonbounce circuit is equipped with
an antenna having a gain of 26 db
over a dipole, the station at the other
end will need only a 17 db antenna
to provide an average signal-ta-noise
ratio of zero db. This graph is based
upon a transmitter power output of
590 watts, zero db receiver noise fig~

ure and 100 Hz receiver bandwidth."
"And two stations using 22 db

beam antennas can do the job," said
Pendergast.

"Th is is the average situation," I
repl ied. " Don't forget that at 220
MHz and below, sky temperature
changes make a zero db noise fig·
ure impractical. About the best you
can ach ieve is 2 db noise figure .
Anything much better than that will
just 'hear' more noise. "

"Any other problems?" asked
Pendergast.

" The free space path loss varies
about 2.28 db on the round trip, be­
cause the orbit of the moon is not
a perfect circle, the distance to the
moon varying between 221 ,463 miles
and 252,710 miles. And you also
have to take Faraday Rotation and
Doppler Shift into account."

Faraday Rotation and
Doppler Shift

"This sounds more complicated
than 20 meters," groaned Pender­
gast. " What are these problems?
What do they mean to the newcomer
on EME?"

"Take Faraday rotation. When a
radio signal travels to the moon, it
may be rotated in polarization sev­
eral times before it strikes the moon.
When the signal is reflected back to
the earth, any rotation present is
enhanced on the return journey. Far­
aday rotation is produced by the et­
tects of the earth's magnetic field
and the result ing polarizat ion
change produces a cyclic fade in
the moon-reflected signal because
the path length is continually chanq­
ing . On 144 Mhz the fade is quite
slow, and most moonbouncers
merely work around it.

" Doppler shift is the change in
frequency of the received signal
dee to the relative motions of the
moon and the earth . At the equator,
the shift in Hertz is 2.966 times the
frequency in MegaHertz. When the
moon is rising, the received frequen­
cy is increased ; when it is setting , the
frequency is decreased."

" Wow," sa id Pendergast, shaking
his head in amazement, " It sounds
as if moonbounce communication is
really pushing the state-of-the-art, as
far as amateur radio is concerned ."

"That's right," I agreed. " The moon
only reflects 7 percent of the signal
that strikes it, and that portion of the
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of reasonable size are relatively easy
to assemble and provide sufficient
gain for successful EME (earth­
moon-earth) communication. And
there are operational 420 moon­
bounce stations in many parts of the
world ."

I took a big breath and continued.
"The 220 MHz band is a difficult one
because it is not an internat ional
assignment and it has a lot of QRM
from channel 13 TV 'spill-over' in
many areas. And a lot of fellows are
reluctant to make the substantial in­
vestment in time and money if the
band is going to be split up for the
Citizens Radio Service."

" You sound as if 144 MHz may be
the band for EME work ," observed
my fr iend.

"It is a personal opinion," I replied .
" To date, most amateur moonbounce
contacts have taken place on the 2
meter band. That's where the action
seems to be, as of right now,"

" How much power is needed? What
about antenna gain?" asked Pender­
gast.

"Well , look at the chart of fig. 2," I
replied . "The right-hand scale is
total antenna gain for the EME clr­
cuil. The example shows that i f a
144 MHz station at one end of a
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Fig . 3-A coaxial cable fflanilold leed system lor two and four antennas. Each antenna
is provided with a 200 ohm balan :ed leed point (8 folded dipole, lor example). A
halt-wavelength coaxia l balun is placed at each antenna to convert the impedance
down to 50 ohms. At the lower 'requenc ies , the lolded dipole and beln are olten
rap /a ced by a gamma matching system. Individual dipo les are io/ned to the common
50 ohm transmission line by means 01 matching sections L1 and L3. Sections maflled
L2 are not comsoerea as tfansfOfmflrs as they match SO ohm tefminations at each end.

Which Band to Use for
Moonbounce?

"I would th ink that at the present
state of v.h.t, technology, the various
gain and loss factors seem to com­
bine most favorably on the 420 MHz
band. Conventional tubes work well
and you can generate the necessary
power at this frequency. Good, low
noise receivers are easy to make. In
addition, conventional stacked, mult i­
element Yagi and collinear antennas

and transmission line loss increase
with inc reasing frequency. So there
are compelling reasons to use as low
an operating frequency as neces­
sary ."

" It sounds as if 50 MHz is the band
to use ," muttered Pendergast.

" On the other hand," I continued,
" the power gain of a directive anten­
na of a given size increases by the
same rat io that the path loss in­
creases and , because the antenna
gain is real ized in both transmiss ion
and reception at each end of the
circu it, tnere is a net signal gain with
increase in frequency, even after
deducting the increased ci rcuit path
losses."

"Well, then, 420 MHz is the band to
use," said Pendergast.
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Fig . 4-Representative stacking framework 10 support four long Yagi antennas. The
cross-bracing is important to counteract wind torces. Lareral stresses on Ihe Irame­
work are a tuncuon of the frontal area lacing the wind and its distance from the
support mast. The same style 01 assembly can be used tor ver tically polarized arrays
but the framework members In the same plane as the elements should be made 01
nonconducting material. The stacking distance is a function of Ihe capture areas 01
the individua l antennas and increases with the gain 01 each antenna. Stacking distance
musl be carefu lly chosen il maximum IronMo-back and minim um side lobes are
des ired. Rule-ol·thumb indicates a stacking distance equa' to boom leng th 01 one

anlenna .
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"Obviously you need a very rug·
ged framework to keep all that an­
tenna and harness in the air. Figure
4 shows you the general idea. This
f rame is designed to support four
long 144 MHz Yagi beam antennas.
The cross-bracing is important to
counteract wind forces.

"Some amateu rs having even lar­
ger arrays than th is use tower sec ­
t ions for the horizontal portion of the
boom structure. Some very tmpree­
slve designs are shown in the pboto­
graphs. "

" Well . how many indivi dual anten­
nas do you need to get the job
done?" demanded Pendergast. "It
looks to me that it's almost an lm­
possib le task."

" II is possible to make a good es­
t imate," I replied. " One of the most
popu lar arrays is made up of 8 Yagi
beams, stacked four over four, as
shown in fig. 5. A widely-used Vagi
is the r-etement job shown in the
ARRL VHF Manual. A conservative
estimate of gain for this antenna is
11 db. Two antennas, properly
stacked one above the other should
give you twice the field strength , or

Torque brace.
FI.1 stock

5,... 01 .lumi.,..,m tubong.
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---- .... _-- ~ -- ....~f!.... r-, -
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Bolts

es the impedance of the main trans­
mission line. Adjustments are made
by monitoring the s.w.r. in the main
line.

" Figure 38 shows how four anten­
nas may be matched and fed wi th a
50 ohm line. Again , each driven ele­
ment is a folded dipole having a 200
ohm terminat ion that is transformed
to 50 ohms wi th the aid of a half·
wave coaxial balun. The remainder
of the harness is made up of 50 ohm
coaxial line. The section designated
as l2 is not considered as a trans­
former and the length is unimportant,
as long as all L2 sections have equal
length. At po ints (a) on each side
of the harness, the two sec tions are
connected in parallel to provide a
nominal impedance of 25 ohms. Sec­
tions L3 are 50 ohm transformer sec­
lions which provide a step-up t rans­
format ion to 100 ohms in each in­
stance. Parallel the two terminals at
po int (b) to provide a nominal 50 ohm
term inal to match the transmission
line."

" How do you mount such a mon­
ster in the air? " asked my friend, as
he looked at the illustration.

signal is re-radiated and diffused all
over space. The fraction of the echo
signal that returns to earth is spread
over an area of about 98,470.000
square miles. Compare this vast area
to that of even the largest 144 MHz
antenna! Obviously only a small trac­
tion of the t ransmitted power ever
reaches the receiving antenna afte r
the round t rip to the moon. Yet,
amateurs are having eso's regularly
by moon reflected signals on both
sideband and c.w. So you see why
moonbounce has challenged the best
talents of many of the world 's most
skilled v.h.f. amateurs. No wonder
they don't get excited when a new
'country' is invented by over-eager
DXers!"

Active Moonbounce Antennas
" Leaving aside the problems of

locating and tracking the moon, let's
look at the moonbounce antenna for
144 MHz. The ante to get into EME
is an antenna, steerable in bOth
azimuth and elevation. that provides
about 20 db gain over a dipole. Prac­
tical moonbounce antennas often
consist of an array of beam enten ­
nas. Stacking two or more antennas
to obtain additional power gain or
directivity requires that each anten ­
na in the array be fed an equal
amount of power in the proper phase.
The power to the array, therefore,
must be divided evenly between the
antennas. The secret of success is
the use of a completely symmetrical
teed system which appl ies power to
the driven element of each array in
equal fashion. A manifold feed sys­
tern, such as shown in fig . 3 is one
way 01 doing the job. This illustrates
the method of feeding two, or four,
Yagi antennas from a single coaxial
l ine. The driven element of each
Yag i has a balun and matching de­
vice so the antenna presents a 50
ohm term ination. Typically, this may
be done with a folded dipo le driven
element having the proper im­
pedance transformation , and a half­
wavelength balun. There are several
other ways of accomplishing this, in­
cluding the gamma match, and the
omega match."

I paused as Pendergast continued
to write in his notebook. " The individ·
ual dipoles are then joined to the
ma in transmission line via quarter­
wavelength matching transformers.
In fig . 3A each dipole and balun
combination is adjusted to 50 ohms
at point (1) and the impedance is
then stepped up to 112 ohms by vir­
tue of the 75 ohm coaxial transfo rmer
section. At point (a) the two 112 ohm
terminals are placed in parallel to
provide a nominal impedance of
about 56 ohms, which closely match-
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FIg. ~The "four orer 'our" array 0' K4IXC. John's anrenna is made up 0' eight, l-e lement Yagis . The assembly is low enough
' or easy aimmg and maintenance. The anrennas are fed with a coalC ial harness. John's linal amplifier uses a pair ot ofCX250B tubes.

(Continued on page 74)

power gain of 20 db. "
"That's barely enough," objected

Pendergast. "You were speaking of
a power gain of about 20 db, or
better."

"Right," I agreed "But this antenna
will work for EME, even though it
might be considered marginal. Other
experimenters have antennas that
have more than average 20 db power
gain. and make up the difference.
K41XC, one of the more popular
moonbouncers, uses an antenna of
this type and has made many
contacts. In order to actually achieve
an overall power gain of 20 db, you
have to use eight Yagis at minimum.
each with a power gain of 11 db, or
better. And I'm not talking about in­
flated, OX-type decibels! These are
the rBBI thing. Of course, the prob­
lem is that as the gain of the individ­
ual antenna is increased, the spac­
ing between the antennas in an ar­
ray must be increased too, or full
power gain will not be achieved.
Each antenna has an effective aper­
ture, or zone about it, that must not
be invaded by the adjacent antennas.
By spac ing the individual beam an­
tennas so their effective apertures
just 'touch', power gain will increase

strength, or a power gain of 17 db.
Now, if you double the size, to in·
elude e ight Yagis (four over lour)
you add another 3 db, to achieve a

•r
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FIg. 6--Orville, K5VWW did an elCcellent job on this array of four 1of-e/ement, 1ofof
M Hz KLM log-periodic Yag is to pro ridtt an easy way to change the elevarion ot an
" H-'rame" mounted array. Borh Kof lXC and K5VWW are prominenr " moonbouncers."

3 db more power. So that adds up to
14 db over a d ipole. An arrangement
of four antennas (two over two)
shou ld provide tw ice the field
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The eltperimentaf transmitting antenna setup used at W9L T. Elements for the Ifarious bands were placed atop the trellis seclion
elttending between the lower and the house. The recellfing antenna was a dipole located 75<J leet away.

Interlaced Elements for Vagi Antennas

Table I-Parasitic Elements

BY LAMAR RAY, W9LT

tower. A wooden trellis (used as a
boom) was laid between the tower
and a step ladder on my nat-rooted
house. The parasitic elements were
added on the trellis with only one
in use at a time and without provld­
ing any readjustment 10 the Heath
58-401 once it was loaded into the
bare dipole on a particular band.

The receiving set-up consisted of
a well-calibrated Bruel and Kjaer
type 2006 Tunable Voltmeter and an
8 foot high, 20 foot long doublet fed
with a resistive pad network. as
shown in fig. 1. A Texscan model
SA-SO adjustable attenuator was in­
cluded to provide a cross check of
the voltmeter calibration. Communi­
cation was maintained, with much
difficulty, through a set of the junior
operator's C8 handitalkies.

It was decided that a practical
interlaced beam might employ mini­
mum spacings of 2Y2 feet between
10 meter elements and those of a
lower frequency band, 3 feet for 15
meter ones, and 5 feet for 20 meter
ones. Further, 5, 7, and 10 feet were
selected for typical element spacings
for 10, 15, and 20 meters respectively.

Most of the elements used were
those removed from previous unsuc­
cessful antenna projects. No attempt
was made to optimize the element
lengths. Table I lists the self-support­
ing aluminum elements used.

With much climbing up and down
the tower between readings, the re- I

Length-- ~

Hy Gain 4028 Reflector
(c.w. setting)

65 feet, 9 inches
35 feet , 3'h inches
31 feet, 11 inches
23 feet , 8 inches
21 feet, 1'h inches
17 feet, 8 inches
15 feet, 10 lf.! inches

40 Driven et.
20 Reflector
20 Director
15 Reflector
15 Director
10 Reflector
10 Director

Element

40 Reflector

F OR many years I have tried the
interlacing of elements for several
bands on Yagi type antennas. The
first seat-of-the-pants experiment
almost 25 years ago gave excellent
results on a 10 and 20 meter ccm­
bination. Seven or eight other ver­
sions since haven 't been that
successful. Yet, the lack of traps
continued to make the thought of big
inerlaced arrays intriguing.

The result was that two years ago
I set out to find just what seemed to
affect what. With the able assistance
01 WB9LHI and planning of WA9GFR.
a makeshift antenna range, constat­
ing of a path length between stations
of about 750 feet. was set up. Un­
fortunately, one tcw-prctl!e residence
was roughly in the middle of the
path . And , metal flashing , quttere.
etc. on my home were directly be­
low the transmitting (experimental
antenna.

The experimental antenna shown
in the photo consisted of a Mosley
TA-31-40KR driven element trapped
to operate on 40, 20, 15, and 10
meters mounted at 14Y2 feet on my
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Unarco-Rohn

"

NOW YOU CAN CHANGE,
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD~VER

TOWER ... designed for the
amateur. When you need to
" get at" your antenna just turn
the handle and there it is. Rohn
" fold-over" towers oHer unbeat­
able safety. These towers let
you work comp letely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb­
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum . . . the
Rohn "fo ld-over"!

Like other Rohn big communi­
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
... for almost a Quarter cen­
tury .. . in most every type of
operation . You 'll be in good
company. Why not check with
your distributor today?

3 - 0.1

7 - 0.5
3 - 1.5
3 - 1.2
7 - 1.3
7 - 5.8
7 + 1.9
7 +1.1
2.5 + 1.1
2.5 + 0.9

Spacing db Relative
in Feet to Dipole

3 -4.8
7 -3.5

Table II-Frequency = 28.5 MHz

Parasitic Spacing db Relative
Element in Feet to Dipole GET TO40 Reflector 2.5 - 5.3
40 Driven

Element 2.5 - 2.2 THE TOP20 Reflector 2.5 -3.0
20 Director 2.5 - 1.0
15 Reflector 2.5 - 1.5

FAST!15 Director 5 - 2.7
15 Director 2.5 - 2.0
10 Reflector 5 - 6.2
10 Director 5 + 1.5

Fig. I-Receiving antenna and pad used
for evaluating inlerlacfld bflam antflnna

perlormanCfI.

suits 01 Tables II, III, and IV were ob­
tained. Based on repeated double
checks, the data was repeatable 10 at
least ± 0.3 db. The low gain figures
measured with the directors were un­
doubtedly due to the need for re-read­
ing of the transmitter. The low front­
to-beck ratios were attributed to ef-' j
tecte trcm the house, guy lines for the
tower, etc. However, since we were
only looking for trends, we felt thai
repeatable readings, not absolute
ones, were adequate.

Table III-Frequency = 21 .25MHz

Conclusions
I was satisfied that Ihe data trends

(not the actual forward gain or front­
tc-back ratios) were accurate and
should be useful to the "roll-your-

(Continued on page 73)

Parasitic
Element

40 Reflector
40 Reflector
40 Driven

Element
40 Driven

Element
20 Reflector
20 Director
20 Director
15 Reffector
15 Director
10 Reflector
10 Reflector
10 Director

----~----
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In Focus
BY BILL DEWITT, W2DD

ranging from visually-merged effects
(rapid successive display as men­
tioned to produce color or stereo),
to slow sequences as in displaying
several previously received SSTV
pictures simultaneously.

It's going to be very interesting to
see how the evolution of Robot's new
system proceeds. Whatever the final
choice of features, it appears that
the Model 300 plus its Add-On will
offer a challenge to the imaginative
user.

would make a good "order list" for
the major portion of today's indus­
trial, military, commercial, and ama­
teur equipment. (We'll have more
about Gernsback in a future issue.)

In 1915 and 1918, Gernsback wrote
a series 01 articles on what we now
know as television. The May 1926
issue of Radio News carried Gerns­
back's two page editorial on "The
Next Great Development In Radio".
It was Gernsback's opinion that tele­
vision represented the wave of the
future. He predicted the use of at­
tachments to the broadcast receiver
that would permit simultaneous view­
ing and listening, He also predicted
similar attachments for use with the
telephone.

Does all of this begin to remind
you just a little bit of what Cop
MacDonald started back in the late
fitties?

The timing of Gernsback's predic­
tions wasn't perfect. but he did pre­
dict the amateur use of television in
conjunction with phone operation.
His optimistic estimate was that hams
might have something going by 1928.
(If you know of any hams who were
operating television gear at that time,
let's hear from you. I'm referring to
TV transmissions.)

As a bit of frosting on the cake,
the May 1926 issue of Radio News
cover portrayed a love-lorn ham pro­
posing to his girl via television. See
accompanying photo.

lacking Gernsback's visionary tal­
ent, and recognizing only the reali­
ties of today, I ask myself what re­
sponse did the Yl make to her de­
voted suitor? Encoding the story and
picture into my PHOTOENCEPHlO­
GRAPHICTIMETHIZER, pushing the
UPDATE button, I get an immed­
iate three-Irame update and play­
back. You may not believe it, but the
YL flipped olf her mike and camera,
turned on her keyboard, and typed
out "K PSE."

-

.-

•

--
A Pre-Slow Scan proposal.

Looking Backward And Forward
If you look younger with your hat

on, you will undoubtedly remember
the famed Hugo Gernsback, long­
time Editor and Publisher of Radio
News. He was indeed one of the most
prolific authors of etectrtcet/radro/
electronic articles and texts. Gerns­
back's visionary and creative genius
brought literally thousands of ideas
into his editorial writings. Gernsback
died many years ago but his predic­
tions of things to come in the field
of radio and television applications

ROBOT Research has disclosed I
the fact that several possibilities for
the control and use of stored images
are being explored in preparation for
supplying an Add-On unit to go with
their versatile Model 300 Scan Con­
verter.

Because of the numerous possi­
bilities that are being considered .
no announcement of specific capa­
bilities will be made until trade-otts
between cost and function are fully
evaluated. Of interest to Model 300
owners however ls the fact that what­
ever emerges will be plug-compat·
tbte with the Accessory socket (al­
ready installed) and will not require
any modification of their units.

It appears that Robot Research
has put the enormous capacity of the
storage lube system to work. It can
be said that storage tubes are ex­
pensive , but so is any other storage
system of equal capacity.

The transmission and reception
of color images is the most exciting
potential feature of the proposed
Add-On unit. Other possible features
include " Zoom" and stereo.

The reason that Robot can ac­
complish these functions without
adding another storage tube or other
memory devices is because somuch
information can be stored in each
Quadrant of the storage tube target.
(This fact has certainly not been well
understood by many potential users
of storage tubes.)

By storing brightness and control
information representing a color pic­
ture in the four Quadrants of the tar­
get and then programming the read­
out to sequentially control the three
guns of a color tube, a color display
on a broadcast color TV set is pos­
sible.

There are all sorts of other
" spec ial effects" possible. Pictures
can be written small and read large
so that several successive SSTV
frames are displayed either simul­
taneously or in succession. This
gives rise to multiple-picture stunts
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Fig . '-Simple illuminator 'or slides.

Use two lamps for even illumination.

]

Note :
A • White cardboard
B • Difhl$ing glass
C • Openi ng for slide
BOK size IS not crl ticil l
Interior of too Kmust be wh, te
All dimenSlons.e in cent Imeters

pany plant or office where you work?
Pictures of the products you help
produce? Have you EVER sent any
part of a circuit diagram to anyone?

And what about sports? Own a
camper? How about boats--do you
have a canoe or a cruiser? Did you

ever catch a really big fish? You
must have pictures at that occasion!
Maybe you even have a picture of
a deer trophy or game fish right on
the wall of your shack.

What About Slides? ..
It's a cinch to put your slides on

slow scan. Suddenly close-ups are

FSBDJ's optical system for slides .

~~

•• • •

•

_".;--C

" live" or pla in old flat copy, it helps
to use one lamp on each side of the
camera as shown in the accompany­
ing photo. You can gel by with one
lamp if the " copy" is small, but
people will look a lot be tte r on your
screen if you use two lamps, and
add an overhead lamp when you can.

Pictures-Pictures-Pictures
It hardly seems necessary to talk

about how to generate a collection
of pictures for an interesting tape.
On the other hand, it IS easy to
overlook some sou rces.

Direct SSTV camera "shots"
around the shack are not difficul t
to get. However, since there is a lot
of similarity in gray and black boxes
around the world , why not tape some
views of your home? Sometime I'd
like to see what F6BDJ 's front door

10

looks like. How about a view of your
kitchen, your car, your pets? If you
are a collector of antiques, paintings,
coins, clocks, stamps, old ham gear
--or what have you-make a series
of pictures showing olf your collec­
tion.

Have you or your fam ily won any
awards? What does a French ham
license look like? What does your
local newspaper look like? Do you
grow flowers or vegtabtes? let some
of you r SSTV friends see them,

Do you have a family album? Get
it out and let the boys on 20 see how
you looked WITH hair. (Speak for
yourself, Bill!)

How about those slides or snap­
shots of your trip to Europe, North
America, etc.?

Do you have a picture of the com-

A Plea For More Pictures!
The real value of SSTV is its Pic­

ture Transmission capability. Picture
transmission combined with voice
commentary offers a means of in­
format ion exchange not possible by
the use of graphics (printed words)
no matter how they are generated.
The extent to which SSTV is currently
used as an inefficient teletype system
has reached the almost unbetleve­
able stage.

I recently demonstrated my slow
scan gear to a non-ham visitor who
was intrigued by my description of
how sti ll pictures could be sent
around the World . Afte r seeing sev­
eral minutes worth of " Rig here ­
Name is - Ur sigs - K PSE", my
visitor said, "Why don 't they just tell
you what their names are by speak­
ing into the microphone? Why do
they take so much time to spell out
all these words that they could SAY
much faster?"

Since I didn't have any good an­
swer, I kept looking for a picture
transmission. It took a while, but
soon we were watching a sequence
of pictures that included a bullfight,
kids playing in the snow, ye op's
wife, daughter, son, and finally, YE
op himself. A sequence from another
station included views of his home
and his ca r. Now my visi tor was fas­
cinated . He said, " This is terrific!
Imagine being able to see the home
of a ham in England without using
a few million dollars worth at satel­
lite and fancy NASA-level equipment!
But who would want to sit around
looking at all those printed messages
by the hou r?" I decided that his
question was a good one.

Time For Helpful Hints?
It's true that the resolution of our

SSTV system limits the detail that
we can receive and transmit, but
don't be inhib ited by that restriction.

Use Close-Ups. If your camera
lens won 't focus below say 46cm or
about 18 inches, try to pick up one
that will tocus to onethi rd that dis­
tance , or, get a close-up auxiliary
lens and use it! let's face it, in slow
scan, you just can't hold the detail in
a " long" or " medium" shot that we're
accustomed to in snapshots, flat
copy, or on " TV" , So, if detail is
needed, use a Close-Up to show it.

Lighting In One Easy Lesson
Avoid extreme brightness ranges.

How do you do that? Use two lamps
with reflectors. If you use one lamp,
you'll probably have a hot spot sur­
rounded by a sea of ink. And just
remember that it's best to use rea­
sonably flat lighting, avoid sharp
shadows. Whether the subject is
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eyed square box for eight days whilst
working 43 countries, 530 SSTV con­
tacts, and WAC from GD3-land, At
his home station, Neville has finally
achieved his goal of WAS-SSTV.
That's the first outside of the USA.
Congratulations!

Just to wind up our coverage of
G031AD, take a look at the photo of
G031AO's station 10. That picture,
taken in a moment of great excite­
ment was made by Eddie Collins,
W4MS. is contact with GD31AD gave
him his 100th country on SSTV and
Eddie snapped the picture as proof­
positive. (But Eddie, how do we know
he was working YOU at the time?)

Eyer hear of the Texoma Ham­
arama? It's a biggie in hamfests, and
a good one too. Warren Weldon,
W50FU, of Tulsa, Oklahoma walk­
ed off with First Prize for homebrew
construction at lake Texoma in the

Fall. Warren's prizewinner was a
slow scan monitor using a Direct
View Hughes Tonotron Storage Tube.
Received pictures can be stored on
the screen for extended viewing.
Warren gets a good gray scale with
this monitor, a feature not always
easy to come by with Tonotrone. In
addition to slow scan, Warren is in­
terested in monitoring weather con­
ditions with a TV camera. I hope that
we can get some pictures and a com­
plete story on this unusual accom­
pl ishment from Warren for inclusion
in an earty issue.

Bob Arrowsmith, W4JNN, of Ann­
andale, Va. is looking for SSTV con­
tacts via the Oscars. Anyone inter­
ested ?

John VandenBerg , VE30W, lo­
cated near Hamilton, Ontario, seems
to have a very special technique for
adding titles to the pictures he trans­
mits. John throws in an upside-down
title now and then just to see if you
are really "copying" him!

73, Bill, W20D

Prool-positive of W4MS' tOOth SSTV
country worked.

I
I ··

GD31AD

News And Pictures From Around
The World

A letter from Neville Jackson,
G3IAO, of Nottingham, reports that
his August expedi tion to the Isle of
Man almost las ted longer than ex­
pected. Neville had his ent ire stat ion
loaded into his car tor the trip home
-and with one hour to departure
time, the car wouldn't start! Jim Par­
nell, G03YUM used a land rover to
tow Neville's car five miles to the
docks. Two minutes before departure
time, Neville got the car started and
on the boat . Expeditions can be fun
even if they do " age" you a bit!

Neville says that the dazed look on
his face in the accompanying photo
is the result of staring at the green-

his simple " box illuminator" for
slides, I built one myself. Jim said
that his illuminator is simply a "frost­
ed" light bulb in a box with an open­
ing in the top.

My slide illuminator was " de­
signed, engineered, and construc­
ted " in about fifteen minutes. Maybe
it looks it, it works, see fig . 1. This
technol ogical gem was made out of
a discarded box. I used staples, glue,
and masking tape to hold it together.
The toughest thing to find for an
illuminator is a piece of diffusing
glass or plastic to even out the illum­
ination. Check your local photo deal­
er or Woolworth's plast ic items.

To put your vacation pictures on
television, just locate the slide over
the opening on the illuminator, locate
your camera directly over the slide
and zoom in until the slide fills the
mon itor screen. Mask off the open­
ing so that light does not spill out
around the slide image. (It will ad­
versely affect any automatic level
control device in the camera.) All you
need is a 15 watt lamp, so don 't use
200 watts and start a hovsenre or
burn up-your slides!

What About Negatives?
K4TGC says he just flips the "re­

verse" switch on his camera and
Voila - beautiful pictures from his
color and B&W negatives.

Now That You Have Those
Pictures On Tape

Sometimes the condit ions won't
permit it, but it is possible on occa­
sion to run through a picture se­
quence with quick verbal comments
interrupting the video-and no loss
of synch. I'm not suggesting that you
tell your life history between frames,
but you co uld say, " Here's my young­
est etc." just before the vertical
synch pulse occurs. Try it sometime.
YV1AOE used to do this as he trans­
mitted some of his excellent pictures.

So what...
It'S a
8mliN
SAlE

c /o CO"ln PUbt'~hjnt
t4 Vlnoe,.,enl., Aven...
Port WUh in,lon, NY t tOSO

It 's 1011 of like buyine • ".el jKket
,ully ~p, but ii 'S slightly itt-eu l.,. ..
you jlnt .:ljust you' body to f" ... it's e

u ....'n.
Relu,n wilh us now to tho. days of

yftleryn" to .0..- of tho. countri"
which no 10"" e.in end q,pp;." Ii"..,
by quidlly uk". Minnt.,. of ou, Hem·
mond WOf"Id Alln s.... We h_, di'K! 10
you, both the Hemmond Medellion .nd
Hemmond AmbnYdor Edilions fo' the
ridiculously low pri~ of $6.00 ..ch post ­

lMid . T.... fine yinll". volumes Icirce
..tty 60s" sold fo' muetl much more .nd

will enhenc. eny coff.. tMl". They',.
b,end _ • • eled in c:ertons. You eIIn .1·
weys scolch·lepe some of the new nemn
onlO lhe meps. Rest nsu,ed thouogh, mOSl
of the world includine the U. S. has
,."..,ned inlK1 th,oueh tt- timn.

A 'Iery tired GD3IAD.

Send to

World Atlas

no problem. Use your slide projector
to get the image size you want, point
your SSTV camera at the screen,
and you've got it made.

If you don 't darken the room, am­
bient l ight will probably ruin the Con­
trast of the projected picture and
you'll get " washed out " quality.

You might say that Jean Nicolas,
F6BDJ, of Grenoble goes " First
Class". Jean uses the very elegant
optical device shown in the accom­
panying photo to transmit /record
his slides. A light source (not shown
in the pho to) illuminates a diffusing
glass in back of the silde. The slide
is imaged on the vidicon by a com­
bination of lenses that 1 hesitate to
label a "close-up attachment".

After Jim Young, K4TGC, of St.
Petersburg, Florida told me about I
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BY IRWIN MATH. WA2NDM

Math, Notes

Fig . 2-The hookup 01 a product detec to r with an optional test -ott-stow a.v.c. swi tch .
Be sure to kft6p the connection on the l ast i .l. transtormer short.

people operate a vas t clearing house
fo r anyone t rying to buy or sell any
type of amateur radio gear. II you
are a buyer all you do is call them at
617-536-8777, weekdays from 9-5,
and Wednesdays and Sundays from
7 p.m.-midnight eastern local time
and tel l them what you want. They
will then provi de you with the name
or names of fellow amateurs selling
the item and the price. Other than
the phone call to Boston. there is no
other charge.

If you are a seller, a phone ca ll
will put your gear on their giant l ist
and you must then agree to pay a
10% commission when you sell the
equipment. At the time this is being
wri tten, Steve Kirshner, WB2MZU/ 1
tells me that they wi ll shortly offer a
monthly subscription to the list for a
nominal fee however the free (to
buyers) 10% commission to sellers
service will continue and you are
f ree to use the service whether you
subscribe or not.

In the past year we have received
many fetters expressing extreme in­
terest in the modificati ons we have
indicated for olde r equi pment-par­
ticularly receivers. As a result, we
would li ke to present some more tips
in th is area.

As you well know, the mode of op­
eration on all of the lower bands
these days is s.s.b. Most older re­
ceivers will receive s.s.b. signals,
after a fashion, with the use of the
b.f.o. but the e.v.c. and S-meter suf­
fe r due to overload from the b.t.o.
signal. Also, strong signals are cis­
torted and tuning become a pain in
the neck.

The solution of course is to add a
product detector and the fo llowing
circuit, tried, tested and installed in
our receiver should fit the bill per­
fectly, As can be seen from fig. 1 the
detector employs a 6BY6 (in keep ing
with the fact that the ba lance of all

( Continued on page 72)
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small fract ion o f its original cost and
can easily be the basis of a really
good piece of equi pment once " mod­
ern ized".

Wi th this thought in mind, I 'd like
to acquaint you wi th a new company
called " Buyers and Sellers" located
in Boston, Massachu setts. These
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I,Dlike to start the new year with
an ite m of Interest to all of the bar­
gain hunters that read th is column.
As we have been saying one of the
best ways to build up a good ama­
teur radio station is to obtai n and
modify o lder equipment This equip­
ment is otten available at a very

Fig. J- A product detector tor s .s .b. reception . The starred compone nts may be
added to allo llt' the output 01 this detector to match the output 01 the a .m. detector

to prevent blasting when switching beween 8 .m. and c. w.ls.s.b.
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Novice
BY HERBERT S. BRIER. W9EGQ

A V2-wave. centerted dipole works
equally welt mounted horizontally or
vertically. Vertical operation requires
running the feedline horizontally for
a V2 wavelength from the antenna
before dropping the line vertically to
avoid disrupting the antenna radia­
tion pattern. Alternately, the antenna
may be an unbroken conductor fed
at the bottom end through a match­
ing device that transforms the SO­
ohm line impedance to the estimated
nom inal 1200-0hm end impedance of
the dipole.

An ingenious matching device
(used in the Cush-Craft "ringo") is a
V..-wavelenqth conductor bent in a
horizontal circle. One end is clamped
to the bottom of the radiator, and the
other end is clamped to the antenna
support mast. The shield of the
transmission line is also terminated
at the latter point. and its center con­
ductor is connected to the matching
ring several inches from the com­
mon point. The system is adjusted by
varying the length of the radiator and
the position of the center conductor
of the feedline for the lowest stand­
ing-wave ratio (s.w.r.) on the teed­
line, as ind icated on an s.w.r. bridge
in the line. The problems in mount­
ing and feeding ja-wave vertical
antennas are not too serious in fixed­
station installations, but generate
more trouble in mobile installations.

mobile operation make verticals the
overwhelming choice of v.h.1. f.m.
operators, who are usually interested
in effortless. short-distance commu­
nications. On the other hand. v.h.l.,
a.m., c.w., and s.s.b. operators gen­
erally prefer horizontal polarization,
primarily because horizontal receiv­
ing antennas pick up less man-made
noises than verticals do. and the hor­
izontals seem to result In stronger
signals over extended distances. Not
all v.h.t. operators agree with these
polarization conventions, however.

vertica lly bring

Verticals or Horizontals
One of the first th ings the v.h.f .

operator has to decide when erect­
ing an antenna is whether to use
horizontal or vertical polarization.
When radio communications between
two po ints are by direct rays without
any intervening reflections-as v.h.f .
communications are virtually all the
time-the transmitting and receiving
antennas must be similarly polarized;
otherwi se there will be up to a 2O-db
loss in rece ived signal strength. In
co nt ras t on th e lower frequency
amateur bands where signals are
normally reflected by the ionosphere,
the reflect ions so scramble the orig­
inal signal po larization that matched
antenna polarization is rarely impor­
tant .

The omni-d irectional characteris­
tics of vertical antennas and the ease
of installing them on vehicles for

Offector ,95 XL

Aluminum CIO lhl!$line

,
D,rector .95 XL

Waterprool glue

pvectoe .95 XL
8-12'"

Dr....en ."'men t L(Incnnl • 51 16
F....,

Gamma ""'tch,25p l variable cepecoor

50 n coui.lline tilpod to boom

Reflector 105 X L
AlumInum lub lng or~, rod

I-A medium gain. minimum adjus tment v.nt, array. If operated
the fHd/ine along the boom behind the rellector.

Fig.

T RUE to our promise to include
materi al of inte rest to prospective
Communicator licensees, let's d is­
cuss v.h .t. antennas. Actually, an­
tenna princ iples are the same on 146
MHz or 220 MHz as they are on 4
MHz. However, v.h.f. antenna d imen­
sions are small enough to allow
erecting an efficient v.h.f. antenna in
locations too c ramped to erect even
a med iocre h.t. antenna. For ex­
ample, a Y2-w8ve, 146-MHz antenna
is approx imately a meter (38.5
inches) long , compared to 37 meters
(125 feet) for a Y2-wave. 3.75-MHz
antenna. These lengths are calcu­
lated with the aid of the fo llowing
equations: length in feet 468 /Fre­
quency in MHz. Length in inches =
5616/Frequency in MHz , and Length
in meters = 142.5/Frequency in
MHz. Length of V.. -wave antennas I
are cut in half.

I
u,

I

I

!-
2L

r
3L

L
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Home
training in
AMATEUR
RADIO

NEW
from
NRI

need Missouri. Don 't be surprised if
he is si gni ng WB~PZW. though.

Ruddy Ellis, W4LNG, 2936 Arden
Ad ., N.W., Atlanta, Georg ia 30305, a

(Continued on page 72)

Evelyn Fox , WN9QZA , Merrimac . Wisc.
53561 , a 78-year old 9raduate 01 Jim,
K9PKO's Novice Class , sponsored by
the " Yellow Thunder Amateur Radio
Club," Baraboo, Wisc.. opera ting her
Heathkit HW·101. Evelyn is active on 40
meters and en;oys correspondence and
getting OSL cards. We are sending her a
1-year subscription for CO Magazine lor
this winner in our Month ly Photo Contest.
If you would like to enter the contest,
send a clear picture (prele rably black
and white) of you operating your ama­
teur s tation and some de tails about your
radio ca reer to : Photo Contest. c /o
Herbert S . Brier, W9EGQ. 409 S. 14th se,
Chesterton, IN 46304. Even if you don't
win . suita ble pic tures will be published

as spa ce permits.

NR I , l e a de r in Communic ati on a,
T e levialo a , Electroni c a lin d TV­
Radio home t r a ining , now offen t he
fi l"llt in A mateu r Radio court«. de­
IJigned to prep.re you for t he F CC
Am. teur Li N-nae you want o r need.

Don't lose your favorite frequency
T he FCC h.. Ilaid "either-or" on
licen lling . but to plln Advanced and
Extra Cl.n exams, you need t he
technical guidance as o l'l'e red by NRI.
NRI Adv .nced Amateur R. d io ia fo r
the h. m who alre.dy has a Ge ner al.
Condition.l or Teeh CI.... t icb t .
B. lJic A m. teur R. dio ia for the be­
ginne r and i nc lude a tr. n am itter.
3· b.nd r eceiver, code practice eq uip·
meet, Three training pl.na offered.
Get all the f lletll. Mail coupon . No
obligation. No ....Ielman will ca ll on
you. NATIO~AL RADIO S
lN STITUTE, Washingt on, sO\:
D.C. 200 16.

: ••••.••••••• MAILNOW ••••••••• •• • •
• "ATIOfoIAPo. !tAlMO ' "STrTlITt: a0-0 16 :
: w""' D.C. 20016
• PI w ncl .... In lorm.lion on Am.I."r Rad io •
: Ir. in ' .

News And Views
After attend ing a Novice study

course laught by John Kienzle, WA2·
UON, a teacher at Maple Rock High
School, 121 6 Maple H ill Road, Cas­
tleton-an-Hudson, New York 12033.
Richard, WN2CPD, Tom, WN2CPE,
Peter, WN2COL, and David, WN2­
COM , rece ived their lice nses i n
November. That's what I ca ll a suc­
cessful amateur course! The boys
join Ann , WN2WXT, and Jim, WN2­
ZFF, who got thei r l icenses last win­
ter, as the l icensed members of the
school rad io club (A couple gradu­
ated in the spring.) .. . Larry Noyes,
WN6MCY, 211 S. Verdugo Rd., Glen­
dale, Calif. 91205, takes us to task
for calling him W6MCV in the October
column. Bu t that is what he said h is
call le tters we re, honest , boss! He
thanks us aga in for steering him to
choose a horizontal antenna in the
July. 1974, NOVICE SHACK, after
hearing how much more local no ise
vertical antennas p ick up .. . We
don 't suppose many Novices have
spare power amplifiers laying around,
but you never know. U. Hla Oung,
WA6SNC, ex-YU2AC, AI2AC, XZ2AD,
Rangoon. Burma. is looking for one
" d irt cheap." When the Burmese Mil­
itary Government took over recently,
all of his rad io equipment, including
antenna and mast , was confiscated
and he is starting over again in San
Francisco, a stranger in a fore ign
country. If yo u have anything for his
junk box, his address is 210 Richard­
son Ave., San Francisco, CA. 941 23.
... Jay Johanson, WN~PZW, Bridge­
ton , Mo. 63044, age 15, works 15
meters in daylight and 80 and 40
meters at n ight. His tools are a
Heathkit DX·60B transm itter driven
by HG-10B v.t.o. and the matching
HR-10B rece iver and a Mosely RV­
B-C 10·through-80 meter vertical an­
tenna. In a couple of months of
operation , he has worked 28 states.
Canada, Curacao, Brazil and Eng­
land. So verti cal antennas do work.
Look for Jay on 15 meters between
3:30 and 4 :30 P.M., h is time, if you

ment array has a nominal gain of 10
dbd, a ga in of 20 dbd may require
over 100 elements in an array of ar­
rays. Such monsters are not recom­
mended as first antenna projects,
but a roll of aluminum clothes-l ine
wire for elements, and a 5-foot alu­
minum tube or broom handle for a
support boom are the major com­
ponents for a 4- or s-etement Vagi.
Center and glue the elements in
holes dril led in the boom with epoxy
glue. Consult a v.h. t. handbook for
simple matchi ng systems to feed
power into the radiator.

Th e V4 -Wave V.H.F. Antenna
By cutting a Y2 -wave antenna in

half and mounting it in the middle of
the car roof (the preferred position)
or the center of the trunk lid with an
insulating fitting a %-wave vertical,
mob ile antenna is formed . Connect
the cente r conductor of the coaxial
feed line to the base of the rod and
its sh ield braid to the car top or
trunk l id through a terminal lug
under the insulated bushing. Con­
nect the other end of the feedline to
the transmitter/ receiver via a coaxial
connector. Considering its s implicity,
such a V.. -wave verti cal antenna
works well, and one can be pur­
chased for a few dollars, if you do
not want to build your ow n. Some
commercial units use a sta inless
steel whip for the rad iator for strength
and flexibility. However, the stainless
steel has much higher resistance
than copper or alumi num ; tberetore.
for lowest losses, try to get one with
a coppe r or aluminum rad iator.

By sUbst itut ing four V..-wavelength
conductors (radials) runni ng out from
the four corners of the base ins ulator
for the car roof top or trunk l id, a
"ground-plane" antenna that can be
hoisted high in the air for tlxed-eta­
tton operati on is formed. The rad ia ls
are often slanted down from the cen­
ter 30 to 45 degrees to increase the
antenna base Impedance from ap­
proximately 35 ohms to 50 ohms fo r
a good match between the trans­
miss ion line and the antenna. Also.
by replacing the V4 -wavelength rad i­
ator w ith a % wavelength rod and a
small coil between the rod and the
inner conductor of the teedtrne. the
antenna will concentrate its rad iated
power closer to the ground, resulting
in a 3.cfb increase in e ffective radi­
ated power (ERP) over the V..-wave­
length r o-" . The l o ad ing co il ,
approxi mately 5 turns of =12 or :.1:14
wire, ~ inches in d iameter, is ad­
justed fo r minimum stand ing wave
ratio on the transmission l ine with
the aid of an s.w.r. bridge connected
in the line. No changes are made in
the rad ia ls (i f used).

Parasitic-Element (Vagi) Arrays
By plac ing a " di recto r" five per

cent shorte r than a va-wave rad iator
O.l-wavelength ahead of the latte r, a
2-element array w ith a forward gain
of 5.6 dbd (dbd """ db ga in compared
to a d ipole) is formed. Add ing a " re­
flector" five pe rcent longer than the
rad iator 0.15 wavelength beh ind the I
rad iator brings the gain up to 6.5-7
dbd. Additional directors, each 0.2- 1
wavelengths ahead of the previous
one, w ill further increase the power
gain but at a etc......er rate. A s-ere-
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HUGH CASSIDY, WA6AUD. ON

DX

WB6RJP .t the DUIJMG rig during his I
visit '0 the Philippines 1851 summer (Photo

I by DUJB05)

I
Papua-New Guinea will be accepted
for OXCC starting January tst. Sable
Island and 51. Paul Island, VX9A and
VYOA suddenly came on the scene
in late October and November when
VE-amateurs put Sable Island, VX9A,
on the air tor the CO Test. Then in
November Saint Paul , VYOA, was put
on the ai r rack ing up over 5000
asos und er difficult condtions. Lloyd
and Iris Colvin were expected to
open the first of January f rom the
new country of Tuvalu signing VRBC,
th is being a renewed activity spon­
sored by the YASME Foundation.

Angola became independent in
early November and was slated to
sign 020 instead at the familiar CR6.
With the departure of the Portugese
administrators the situation within
Angola was fluid and some have ex­
pressed a feeling that th ree, possibly
four, new countries may evolve from
the termer CR6 area.

Transkei Republic wi ll be a new
one later this year when that horne­
land in South Africa establ ishes itself
as an independent nation. Prepara­
tions for this separation 1rom South
Af rica has been proceeding fo r some
years, the Transkei area having been
largely self-governing for a long pe-­
riod. In October 1976 the homeland
will be completely independent and
from then on will be known as the
Republic of 'rranskel.

easiest matter. An approach a few
years back to one major Dxpedlt'on
that a running log should be matn­
tained and the feel, the action and
the day-to-day color 01 an OXpedition
be put into permanent form brought
the obviously sincere reply that every
single minute of the trip was abso­
lutely taken up with absolutely some­
thing and there was not and had not
been the slight possible time avau­
able to record or log any of the
events.

When one goes back fi fteen or
twenty yea rs in the wo rld of OXing,
there is often considerable di fficul ty
in locating information on a OXeffort.
While some may feel that the event
itself should enshrine them forever
in the memories of OXers, those of
the present and all those OXets to
come in the future, this is not so and
the great days are soon forgotten.

More of the adventures of DXing
should be preserved. OXpeditions
are unique events and there will be
many in future years who will wish to
know of them. Even the minor ones
would benefit f rom a record and no­
tations, the major ones should be
completely chronicled.

There seems to be a void possibly
existing in the history of OXing. The
tonq-term rewards of more atlention
to ch ronicling the great days would
be worth the effort.

New Countries
There have been changes during

the last few months 01 1975 with
Papua-New Guinea going Incepend­
ent on september 15th and the P29-

The CO OX Award Program
SSB C.W.

411, .VE7CE las . .G3AI-lE
412, . S~OZ I 1M. ,UB5SG
413, .G400$ 1117 ... UAUY

Endo rsements
WI\2ZHA 150: WA2ZI-lA 200; 3So7 Mi-ll WllSET.

Compl.t. rul...n<1 .pplic.tion 10..... 1o. ttl. co
OX Aw.rd Progr.m m.y bel ob\.llln.d by ••nding •
bu.,n....il• .:no .nv.lope. ..11·.dd.....d .nd
.llmpe(!. 10 CO OX/WPA Aw.rd•• Bo. 33811. SIn
A.r••I, C.lit. U902.

Ken Mil/fir, K6/R, with 5.5.B. WAZ No.
1234 proudly mounted bflhinci thfl rig. Ken
has been IiCflnsfld sincfI 1940 and oper­
ates 10. 15 and 20. He is in the electronic
equipment business. specializing in digital

communications and fest inslrumfmts.

T HE memory of a DXpedition if of­
ten shcrt-lived and with the years
there otten is difficulty in establish­
ing the facts of a past OX effort.

There is adventure in DXing and
a major OXpedition to a rare location
is otten a high point in the memory
of many. This is true not only of those
who we re on the effort but also for
those who worked the OX action. But
it does seem that the recording of
these great efforts is otten sketchy
and incomplete. Soon many of the
salient details ere blurred by the pas­
sage of the months and years and the
effort is forgotten by many and un­
known to those DXers who came
on the scene late.

One of the few significant efforts
to record the experiences and the
background adventures of DXing has
been HC2YL, Darteen Magen's story
of her operations from many OX
areas around the world. With part of
the story involving a sudden, pe rson­
al t ragedy, the recounting of her trips
and experiences in her book Globe
Trotting Via Amateur Radio has tew
recent equals in recall ing the adven­
tures 01 OXing and getting them into
a permanent form.

Getting the facts and experiences
of a OXpedition is not always the
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are a bit optimistic on Iraq because
of the changes in the political si tua­
tion there in recent years.

Iraq has swung its poli tical inclina­
tion toward the Western nations in
the last year or two and a good num­
ber of western corporations are do­
ing business in Baghdad but things
are not completely relaxed as yet.
At the W90XCC meeting last Fall,
Hank Meyer, W3ACE, and who once
signed Y/2AM, reported that he had
some talks last summer with the top
man in the radio field there in Bagh­
dad and Hank had gotten the feeling
that the time might be favorable tor
some Yl-operations. W3ACE applied
for a license, th is going all the way
to the top echelons of the govern­
ment before coming back with the
'Reject' stamp on it. However. there
still remains some cautious optimism
on this one and it is considered pos­
sible that a YI-station may be heard
on the air before many months pass.
if one has not been heard already.

On China there are recurrent ru­
mors. A year back LA1SH/BY was
heard for a brief operation. working
only c.w. and saying that he was
from a Norwegian merchant ship
docked at Darren. A number of eta­
ttons worked this one but with some
bit of caution. However. QSLs were
reported coming through from this
operation some months back, these
being marked "Dai ren (peoples Re­
public of China) " . It might also be
noted that last Fall trte FCC announc­
ed tha t there was no longer any ob­
jection to communication with BY­
amateur operato rs.

There are other reports of stations
ready to go at a moments notice, The
JA operato rs have used a number of
dip lomatic and business avenues to
make inqui ries and wh ile the answers
have all been to reject the inquiries,
there is a fee ling that there is a can.
nnued look going on and something
will come one of these days. While
the offic ial position is that the re are
no amateurs in BY-China, there

Jus, call this photo "Nosta lgiasv il/e:" Left
to right are Jack Asffey, Skipper of tile
" Edward Bear," Larry Page , WB2DHFI
VQBCH, Don Miller, WgWNVIVQBCB, and
Bill Rindone, WA6SBO, just before their
departure tor St. Brandon from Mauritius .

505 XE2t.4X
5lMl II5ANZ
507 . , .OK6 FT
soe ..• OJI5MU

1425 . , . UK!08E
14215 Ul7NAF
1427 120MK
1426 , .. WSMCO
14n" .W3EAl
1430..W2RPZ

•

c.w.

The WPX Program
Mixed

501 G4BVH
502 JA10XY
503. , . YZ1NPF
50<4 • • •G3XYP

14.9 K40AS
1420 UB5C1
142 ' UT5YF
1422 U....cAC
1423 UK2FAM
1424 . •. UP28 AV

SSB
1571 U056Z 1174 ... OK11U
1172 G3XYP 1175 .•. WA8CCP
1173 G4AHJ 117& ,. W"' 708 H

Endorsements
M,.ed; FIIRM '350; WA2EAH tooo, WA2EAH. w,u.

VOH 1150; WB4S1J 900; KI5Ztll. &50: WM TAX 750;
G3 XYP, Ol(6FT &50: G3XVP &00; G3XYP 550:
G3 XPY 500: G3 XYP 450 .

CW.: W2HO IHIO; WB2fMI( 1000; WA&JVO, VO' AW
&50: 1(610 l . V01KE, W5MCO 700: W5MCO &50;
W5MCO 600; W5MCO 550: Ol1 l0. UB5C1 . W$MCO
500; OUlD. UB5Cl. W5MCO 4SO: UB5CI . W5MCO
400: UB5CI, W5MCQ 350.

SS8. HP1JC, 115M 1000; 111M 950; WA2EAH, WB....
su. 16SF IlOO; G3XYP . FSJ A. UB5WE, W8 2FMI(
650: G3XYP lIOO; G3XYP 550; G3XVP uosez 500;
G3XYP , U058Z 450; G3XYP . U05B Z 400 ; G3XVP ,
J AJA EV, U05B Z 350; G3XYP 300; G3x PV 250.

1IO ....1.": UYSOO, UBSCI
20 M.l. ' I : UY500. UBSCI
A',ica: G3XVP
...... : G3XYP, UBSC I. UYSOO
Europe : G3XYP , 01(6FT, 120MK, UQ2AN. UBSC I.

UV>00
Compl.l. WPX Ru'" mly be found on Pllge 6 7 01

F. b......,. 1972 luue 01 CQ. App tlcallon 10""1 . nc1
prints 01 ll\tl ....1.. mer be lul>ed by ••nd lng • bu.l·
nnl lized, :::10 .n....lope. ..U-. dd ...1Md .nd
1I......ped 10 CQ OX/ WP X A. I ,d . , 80. 33158, San
R. lu l, C.lil. 94902.

Clyde Schoenfeld, W6KNH, depart­
ed in October for an extended trip
wh ich would take him to BV/9V1/
9M2/9N1/VU/4S7/VQ9/5Z4/ZE and
PY before returning home. Those
who were looking for QSLs from
Clyde for his efforts, for any of the
stations that Clyde would no rmally
be handling, wi ll have to wait until
his return to California.

China/Iraq /South Sandwich
Last Fall Geoff Watts in his DX

News Sheet gave the result of his
po ll for the "Most Wanted ccun­
tries." South Sandwich was No.3;
China was No.4 and Iraq was NO.5,
Then the WCDXB polled the WIVE
amateurs and Iraq was No.1; South
Sandwich was No.2 and China was
No.6. Thus, it is rather definite that
from whatever angle you look at
them, these countries are high on
most of the needed lists. And a lot
at OXers would be interested in hear­
ing them on the air.

Back before Thanksgiving there

I
was a number of recurrent rumors.
One W7 amateur had hopes of put­
ting Iraq on the air when he was

I there in November at the invitat ion
of the Iraqi government. However,
this did not work out. Then there was
another poss ibility be ing guardedly
mentioned and th is involved a large
number of 'maybee'. The line-up did
look good and it may have already
come off. If not, there are some who

r=--

Glorioso
Guy P. de la Rhodiere, FR7ZL, was

due to arrive on Glorioso on Novem­
ber 20th and should be there through
this month. In spite of having been on
the air a number of times in recent
years, this was still a very rare one,
be ing No. 11 in the Most Wanted
List compiled by the WCOXB in No­
vember. Much of the demand for
Glorioso, and much of the frustration,
stems from the failure of a previous
operator to OSLo Guy, FR7ZL, has
an excellent record in his aSLing for
past activ ity on these French islands
in the Indian Ocean and Glorioso
should drop down in demand. In the
poll made by the WCDXB, Glorioso
was needed by 48,5% of those re­
spond ing.

Travelers
Northern Californ ia amateurs were

moving in various directions during
last Fall, some of their actions aimed
at producing some OX activi ty.

Lloyd and Iris Colvin departed in
December for the start o f another of
their OX efforts under the auspices
of the YASME Foundation. Their first
objective was Funafuti in the Ellice
Islands where they were ready to put
the new country on the a!r when it
became independent on January t s t.
Almost a decade back W6KG and
W600D had visited the group while
on a Pacific DXpedition and had had
the callsigns of VR1V and VR1Y pre­
viously assigned to them, From Tu­
valu the Colvins are aiming for more
ac tion in the Pacific area and thei r
future plans should be interesting.

The Northern California OX Foun­
dation planned to send two operato rs
to Macao in early December to acti­
vate CR9AK and clean up some of
the de mand for that one. K6AHV,
Bob Ferrero, wh o was on the KP6­
Kingman effort, and Don Sch liesser,
W6MAV, were aiming to open from
CR9AK the first week in December.
CR9AJ, Horac ia Torres, has been ac­
tive from Macao on 15 meters but
during the early Fall very few W/Ks
had been able to work him.

Harry MacLaren, WSFGO, i$ anotller recent
WAZ winner. Harry's fine Heath station has

qualilied for most major DX awards.
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Awards

The National Capitol OX Associa­
tion is offering a Bi-Centennial Award
for all those strange prefixes that
came with the new year. If you work
ten of the NCOXA stations using the
special Bicentennial call signs, they
will supply you with the Bicentennial
Award .

All you have to do is send a certi­
fied list to W40AW, Raymond Spence,
10013 Coach Road . Vienna. Virginia.
U.S. Stations send 50¢. OX Stations
get the award free. Any band or
mode may be used.

The Santa Clara County Amateur
Radio Assn. (SCCARA) is also offer­
ing a Bicentennial Award for con­
tacts with amateurs in Santa Clara
County. The rules are a bit more
complex but you can get all the in­
fo rmation by sending a note to the
club at Box 6. San Jose, Calif. 95103.

There are a number of awards be­
ing offered during this 1976 year of
celebration but one of the problems
has been to figure out who is what
behind those unfamiliar prefixes. As
the year neared its end there were al­
so some rumors that the FCC was
ready to make some changes in the
availability of the 1x 3 and 1x 2 call­
signs.

lava into the ocean nearby their oper­
ating site. The island itself is pretty
much of a spi re sticking up out of the
sea and while but three miles long.
it has a peak that reaches over six
thousand feet high.

VP8HF/VPB operated from the
South Sandwich in March 1964 and
this was apparently the most recent
operation there. In a recent conversa­
tion with lU20X. he indicated that
the Argentine Navy has no plans for
any operations in that area in their
summer which is now on in the
southern hemisphere, so any possi­
ble operations are a year or more
off. Probably several years if one
reads the signs right. lU2DX noted
that the seas in the general area of
the South Sandwich group are often
high and rough and a vessel with
good sea-keeping qualities plus a
helicopter are almost essential to any
effort to get on the island and stay
there.

If you want an educated guess as
to the possibility of hearing a legiti­
mate operation from any of these
countries. it wo uld seem that the
placement would be (1) Iraq, (2)
China and (3) South Sandwich. All
this is speculation but eventually
these will be heard again but, in the
meanwhile, you probably will add
some new ones you have not yet
even heard of.

p
might come with little warning. Those
close to the scene feel that the possi­
bility of an outsider putting a station
on the ai r is a bit remote and any ac­
tivity most likely will be by a Chinese
national and operating a strictly BY­
Chinese station.

South Sandwich is always going to
be a difficult one because of the
location on the edge of the Antarctic
and because of certain natural acttvl­
ties going on in the group itself. This
one does seem to be the most re­
motest possibility of these three
countries.

There are at least two active vol­
canos in he South Sandwich group
and these are violentty active at
times. The fumes from the volcanic
eruptions can be dangerous to hu­
mans should there be a wind shift.
However, on this point the wind is
usually easily predicted because
it is usually howling at gale force
out of the west except for the times
it is howli ng at gale force out of the
east.

lU20X who operated with the Ar­
gentine OXpedition there in 1955.
the party operating from the South
Sandwich island of Thule . says it is
not only difficult to get to the islands
but it is also difficult to stay once
you have made it.

The 1955 Argentine effort signed
lU2ZY, lU3ZY and lU4ZY and the
group had to be evacuated in a bit
of a hurry when one of the volcanos
on the island started pouring molten

v ern Dam.ron. K1DRN. rec.iving his
FP_XX license trom the Telecommunica ·
tions office at St. Pierre. XYL Janet and
daughters Lauree. WN1VUM. age 10! and
Susan, age 6. also made the Irip this tim e.
The Dameron's are becoming Ihe number

one tOtHlst family ot FPB-Iand.

• e
those close to the border of China
have reported hearing them working
each other, and diving for cover if
someone tries to break them.

One of the U.S. personnel with the
U.S. Liason office there in Peking a
year or two back tried but could not
get operating permission. This OXer
was there during the time of the
lA1SH/BY activity but could get no
information about this station and
whether or not it was authorized or
legitimate. When this amateur with
the Liaison Office wished to bring his
rig to Peking. there was no problems
and for many months he sat there.
ready to go with a complete station.
but only a BY/s.w.1. as the hoped for
operating permission did not come.

The changing political climate may
bring something in the future to help

WPX HONOR ROLL
The WPX Honor Roll is based Ofl confi rmed current prefixes. which are submitted by
separate applicat ion in strict conformance with the CO Master Prefix List. Scores
are based on the current prefix total. regardless of an operators an-ttme prefix count.

Mixed
WKRN 1415 YU16 CO ''''' WASVQ M '" W9WMM ." W"' JM P '"WA6MWG 1276 WASGlO .,,,,, '"roe ... ," , "" l( TNMG '"vnGCO 1210 W' M '''' W.WSF on SM60MU ." WAllEPQ . 713
MIca ,.. ""0 "'" OlleF on K6ZDL ""

,,..,.,.
'"~I """ 1'87 PAlSNG 1017 K2AAC '" 11llAG" ,." W9ZT O roo I

W2 NUT "" YU2DX '" w"'" ". "'"" '" W~PX ."W'" "" WB.KZG .., WB4S IJ '" 1("';06 '"~ W TA X sse"'"V, '''' YU1 AG ." D'OO .., JA'AG '"W.CRW " .. WA2EAM .'" wersc '" K8UOJ ''''W8ROC , 111 1 W.. IC '''' WA6JVO aae W'SF U ''''OJ1CX .1 102 'I" ... W.....KDJ .824 crux '"W4eQY _1102 D UM Q ,.. SM7TV eaa WASLOS '"WB2FMl( " 00 ~"UB '" W3YMR ... PV""P '"ON..ax ",.. K6SDR ." W6NJU ." K,llBLT n,
C.W.

"''' "'" m...QX ''0 W6TCO ." K2AAC n. WASVOH ...
KaK Pl ,,.. "'"0 ... VK3AMO ... WA2HZR '" "',SO ..,
0l10 T """ YU1BCO ", w ....&JVO eoa 'IS> no K2ZRO ...
W2AI W ." V01....W .n W3....RK .. SI,l SBN X '" Kllwr '"WB2F1.AI( .., OJ7C X .., W<lBYU ". VOIKE roo VUOX ..
w....SlJlwG ... G2GM .., YUlAG '" 1(6Z0l ess Ol<20X .100
W9FO ... 1(7....BV er a W4lC ". O l( 20 B ."

2 x sse
W<lN JF "00 18K06 ." PAOSNG "" OllMO ." PY39XW ..
I' ....MU "" rezv ." F2MO ... 0 1<281 '" WB2NYI,l ..
"""

,,,,
DC"'" ... l aYRK "" lTiJT '" W<l IC ..

W",CO 1013 HP 1JC ... "'".. ... Y\J1BCO ." W3YMR '"WA6MWG """ CT1PK '" K2PO.... "" ....." '" OE2EGl ''''woowo .., uzso on z s ." W30 JZ ." D' OO '"OKI MP rea W2EHB '''' YU1AG '" W ....ST.... X "" W....5VOI-l ."W8<1SIJ '" WA2E....1,l '''' W6YI,l V no C X2CN '" CR71 K ."DJ7CX '" W....SLOB '" WB 6DXU '"~ WB<lI<ZG ' 00 '<llCI( ."
seems to be some of this type of ac- I the patient OXers. While it is not ex-
tron ;n Ih T chmcet Schools and ected to come this next week. ;1
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Two hundred years ago today
nothing happened in amateur radio .
However, about one hundred and
thirty years from now there will be
a tremendous rich history and trad­
ition to draw upon in celebrating
amat eur radio 's bicentennial.

Amate ur radio like history is full
of exci ting change. Perhaps there
won 't be something to report for
every day, but if the present is any
indication of what's to be then
there'll be plenty to report on.
You 're lucky enough to be here at
the relative beginning, makin g it
happe n and helping it grow. Keep a­
breast of tomorrow's amazing his­
tory by subscribing to CQ today .

•

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

Amateur Radio
Bicentennial?
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toMe 10 W1VF!C
1J2111H '0 YE3AU M
J,-,os 10 us. Emboluy.

APO N_ Vorlo; 09892
K~ST 10 eox 599.

S'.rling. Vlrgini.

''''''KYIHWC ' 0 N.vel
We e pon a Ct •.. Chin.
l .ke. C•. 93$5$

T1SAA to Box 115,
Gu.tem.l. City,
Gu.,.....1a

WWlWWW '0 eox 1.
P'ymotn", . WiK. 53075

YUillE 10 8 0x 2025.
Castro Vel"".
cenr. ~5048

73, Hugh, WA6AUD

So the 100TH', finally ~ve up
the ghost and your Leyden jer is
out of Leyden .. . • now what?
It's time to either replace or reo
new . . . and quickly.

Here's your chance to locate
those hard to find oems or to oet
into the swing of things by buying
a new rig to grece your OTH.

Teke some time and fill out
the coupon on page 76 !that's the
spirit) to get in on CO', FREE
CLASSIFIED ADS. You can buy,
sell or swap your way into any­
thing you need (electronic that js)

pronto.
Ads will be run first come first

tern as space permits and with
CO's new format that means a lot
of space. 803', anyone?

Mellish Reef will have to wait a few
months until the cyclone season
abates.

The Yanik Bill, H.A. 7052. will be
facing some critical points in this
second session of the 94th Congress
and help in the form of letters to your
Congressman may help get this legis­
lation enacted.

KT4MP was on from the Dry Tor­
tuqas during the time 01 the CO WW
SSB Test in October. this one being
submitted for New Country Status be­
cause of its separate administration
from the State of Florida. However,
the Awards Committee turned it down.
There will be more of these turning
up, his being the " Kingman Rule"
and springs fr om Rule 1 of the DXCC
Country criteria.

aSL Information
CT7IlEA to CTl ow
FIlIZO 10 FSUS
FO'lIIl11 to WA1JKJ
J....AOH/JDt 10 JARL
KEUH to K6SE /2
K0501ll£ to WSlJK or

WA5TRX
PJIYFO to WA.STC
W5TlSfKJa to W2GH K
YP2LL 10 W2MI G
YJ>20M8 to W5MVA
VP2MIA to W1FCO
VJ>2M 10 VErsV
VP2A 10 K21GW
VPSWW to we.EYX
V.,A to VU G UT
VTIlA 10 VE3MJ
VA.1l to YA$ME
VA'C 10 YA$ME

FREE CLASSIFIED
ADS IN C(I'S

Some OX Notes
OXers are reminded that the old

style IRCs will be no good after the
end 01 th is 1976. Actually, there are
two old-style lACs still in circulation
and while still valid during 1976, will
not be acceptable after the end of
this year. The new style IRC, with the
spaces along the bottom and no
country designation, and with all the
printing in French language, will con­
tinue to be acceptable. As the IRC
is the creature 01 the Universal Pos­
tal Union, this change applies every­
where.

The Northern California OX Foun­
dation air-freighted a s.s.b. rig to
Alex Mootoo on Rodriguez last Fall
for his 3B90A operations. Alex ini­
tially opened with only a c.w. rig and
the rush shipment kept him active on
Rodriguez lor an extra month and
with a multitude 01 s.s.b. contacts.

John Al laway, G3FKM, who has
handled the OX Column in RSGB's
Bulletin, was elected Presidenl of the
RSGB last September. G3FKM has
been long known to many OXers l or
his monthly column "This Month on
the Air" .

VK5XK arrived on ZK2-Niue early
in November to put ZK2AP on the
air for a month. Just before Arch ar­
rived ZK2AO opened up, all of th is
causing a bit of a puzzle. It was fin­
ally easy to sort them out with ZK2AP
mostly on c.w. and OSLIng to WOJRN
while ZK2AO was on SSB and a SLs
to Box 36, Niue. The c.w. transmitter
ZK2AP took to the island with him
was built in 1944. As it had worked
well Irom VK9-Norfolk in a recent op­
eration, Arch saw no reason why it
would not perform just as well Irom
Niue.

The CO WW Test in October
found good conditions l or the s.s.b.
portion but rather poor cond itions
lor the c.w. ettott, The conditions as
forecast through the CO articles of
W4UMF and W3ASK proved to help
many OXers in figuring out what is
going on. These pred icti ons and the
Solar Flux and A Index from WWV at
18 minutes after the hour are proving
a valuable help.

Ed De Young was aim ing for some
possible action late last year with
Willis being mentioned as a possibil­
ity. Sd is now signing VK4LX and
says that he is still waiting for the
word from the ARRL and the ITU
on country status of the Hult River
Principality in western Australi a. Th is
one came into being when a rancher
in Western Australia had a run-in
with the Australian tax authorities
and declared himself and his lands
the "Hutt River Principality" . Ed also
says that any ac ttcn directed towards
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GEORGE JACOBS, W3ASK,ON

Propagation
N inetee n hundred seventy-five was I
a year of low and still declining solar
activity. In all probability. the mini­
mum 0 1 the present cycle and the be­
ginning of a new cycle wi ll occur
during the New Year.

The o l d ye ar began with a
smoothed sunspot number of 23, and
by the end 01 1975 the c yc le had
dropped to an estimated level of 11 .

The new year is expected to begin
with a smoothed sunspot count of 10,
and reach a min imum level of around
5 by mid year, although il could oc­
cur somewhat taler.

During 1975, low and sti ll declin­
ing solar activity resulted in a con­
siderable reduction in OX openings
on the 10 and 15 meier bands, at­
though some good 15 meter open­
ings were sun possible. mainly to­
wards southern and tropical areas
during the daytime hours. Twenty
meters continued to be the best all
around DX band during 1975, with
openings possible to most areas of
the wor ld from just past sunrise to
shortly before sunset. and to as late
as Midnight during the late spring
and summer months. It was the opti­
mum band for OX during the daylight
hours of 1975.

Overall , there seems to be a slight
improvement in 40 meter DX condi­
tions during 1975, especial ly from an
hour or two before unti l and hour or
two afte r sunset and again fr om
about an hour or two befo re until an
hour or so afte r sunrise. During the
late spring, summer and earl y fall
months the band ofte n remained
open for DX to most areas of the
world throughout the hours of dark­
ness, but during the winter months it
often dropped out for several hours,
especially towards Europe and Asia.

Condi tions on 80 and 160 meters
usually improve as solar ac tivity de­
clines, and this was very evident dur­
ing th e past year . Eighty meters
opened for DX from sunset to sun-
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LAST MINUTE FORECAST
o.y·/o-o..,. Condmorq E.~~r~ For J a". 1978

E'~~Iad Sig".' Oualify
Prop.g.lio" '''chI , ___.__'.. '" '" '" '"Dal.
Above No ,ma l, 9,11,17 • • B C
H i ~1I Normal : 1~. 10,

13-14. 15 B B C 0
lo... Norm. I ' 1. ,,-6. 1 ~, 1S.

18-~1. 28.:U B C 0 ,
Bel""" Normal' ~-3 22,

2'5-~7, 20-30 C 0 , ,
D,.lurtle4 23-~" O~ , r e
wtlefe .,~ted .il1".' qu.',,,, i.
A---£ rcella'" Ope"i"lI. e reapt,o".lIy . 1'0"11. I tlldy­

.i9".i. g r.lle, til." S9. 30 dB,
B-GOOd openinll, mOd" , . ,e ly . t,ong .ign.11 v.ry­

i "~ betwee n 59 . nd 59 f 30 d B, witll IlUi. f.ding
0 ' noi l e .

C_F.i ' opan ing.•ig n.l. bel .....n mOde ,a te ly , t,onll
.nd ...ea~ vlrylng belween S3 and S9, ... ,tll
so",. tadlnll a"d no,".,

D-Poo, cpanlnll ...ith .....k lill"al. v......ing be­
twaen SI and 83, and wI ll eO"lIde,at>l. lad nil
and no'..

E-No cpan ng .. r peeled

HOW TO USE THIS FORECAST
t FInd prOPlllat 011 ",dl ' "'OClllfld • III p.nic_

ul.. band O(l8 nlng I,om P,opag.t,on Cha", ap­
pal,iog on llle lollo. ,nll Pill"'.

2 Witll tl'l e prOp.gllion Inda• . cse IlIfI a bov. lIble
to lind tile • • p.et.d IIg na l quality ...ocil l. d
...ilh til. bind o peninll 10' . ny day 01 III. monlll ,
Fo, erampl". a n opflning Illown ," th. e ll" "1
. ilh • prop.lll rio" i"chI. 01 l31 Will ba ,. " (C) On
Jln 1. poor (0) on Ih. ~ .. 3,(1 a nd I. i, IC} .g.,n
on Ih. Ith th,ough Ihe 6 11'1. ere.
For upd.ted Inlo''''"lon d al Are. Coda St6-e113­

8223 lor OIAl-A-PROP. ....~~"ba 10 b'-.....Id '
r.lAll _A. PROf' . PO 80. lIS. North POf'l NV 11768,
or c".o;k WWV all .. "''''u''' pest ••~" hour

rise throughout most of the year. in­
cluding the short nights of the sum­
mer months. W1BB reports 1975 as
one of the best years he has observ­
ed on 160 meters. During 1975, 80
shared honors with 40 meters as the
best DX band during the hours of
darkness.

Outlook 1976
Very few DX openings are ex­

pected on 10 meters during 1976,
during the daylight hours.

Somewhat fewer OX open ings are
expec ted on 15 meters this year, as
compared to last year, but fairly
requtar openings should continue to
be possible during much of the day­
light hours, especially towards south-

ern and tropical regions. The band
may open occasionally towards
Europe and Asia during the spring,
fall and winter months.

Twenty meters wi ll continue to be
the best band for daytime DX during
1976. The band shou ld co ntinue to
peak for OX during a two-to-three
hour " window" just after sunrise, and
again during the late afternoon, al­
though OX should be possible during
most of the daylight hours. During
the spring and summer months, the
band will often remain open until
Midnight, especia lly towards south­
ern and tropical regions.

On 40 meters, expect good OX
openings from about an hour before,
to an hour or two after sunset. and
again from about an hour or two be­
fore. to an hour or so after sunrise.
During the late spring , summer and
early fall months, the band often
shou ld remain open throughout most
of the hours of darkness. During the
winter months, expect the band to
c lose for DX from an hour or two
after sunset until an hour or SO be­
fore sunrise, except towards the
more favorable southern and tropical
areas.

Look for a continued improvement
in DX conditions on 80 meters dur­
ing the New Year. The band shou ld
open for OX shortly before sunset
and remain open to one area of the
world or another throughout most of
the hours of darkness. and until
shortly after sunrise. During the fall ,
winter and spring months. 80 meters
should be the best band for night­
time OX. During the summer months,
when DX openings should be poe­
sible despite a seasonal increase in
static levels, it should share this
honor with 40 meters.

Expect improved conditions on 160
meters as well. There should be fairly
good DX conditions on this band
throughout the hours of darkness,
especially during the late fall , winter



HOW TO USE THE SHOAT-S KIP CHARTS
1. In 'h_ Sllort-S ~iP Chart, Ihe p redicted 11m.,.

01 o~ninll' Cln be fo und under Ii'll Il>p.op,la'.
dil'I"':' eolumn 01 • Plrticutl. Me'., bind (10
th roug" 180 1011 ' . " 1. as ahown in tI•• I1I I hind
column 01 , ,,. ellart. For the AI..~ . and HI",s, i
Chart. tr>e pr~ic:ted Ii...... 01 openi"Os . '.
found unde, ,... Ippropria te "..,•• bind col ...",n
ll5 III'OUlll'I eo "". ,...., lor • plrt,cula' 0_
gra ph ical "Ilion 01 the conlinentl' USA. ••
I"_n in the II " "Ind column of trll el'la.,e
A •• lndluln Ihe best t ime 10 Iillln 10. 10
....te. ope"i"Ol ; • belt Ii ..... lor '60 ....,...
~il\g,_

2. The tJ#OP80l,ion indu is II•• numbe, ,...,
Ippe,.. in ( I 11I.r ,he I I.... 01 .acto p.ltdic'H
openl"9_ On thl Short-5 l<io C".rt. _.1 IWO
'I"....,.,•••• ahovrn w,lI. ,l'I • ""0'.'" of p.,e..­
tl>nil, the I,rs' loph" to ,,,. shortl' di.t.nce
lor ...h lcfl thl ' o. e CN ' i. m.~. and II••••c:ond
to the g ' ..'a. dillane.. Th" Ind". ,ndical" Ih.
num be. of d ay. during th" monlh on wh it;fl Ih.
opening ,••• pecl.d 10 I.~. I>t.ce.•• lo llooos:
(.) Of>eni ng . hou ld occur on mOr. Ih.n 22 d.y.
(3) " .. •. betw••n 14 . nd 22 d ....."I " .. belWHn 7 . nd 13 d.Y.
11 "" on 1. .. lh.n 1 d.y.

R.'.r to til. " L••t Minut. For. c••t " . t the be­
gi nni ng of thl. colum n lor Ihe eClu.1 datn on
wllich '1'1 Ol>flning with . al>.cillC I>rol>aga tlo"
i "d.~ I. II k. ly 10 occur . and III. aigna l Qual+ly
th., can b•• ~ p. e l. d ,

3. Tim•••how n in tile Charta are In III. 2.·
1I0 u• • y.tem. where 00 I, midn ight : 12 I. noon:
(/1 I, t A M.: t3 i, 1 P.M.. etc. On til. Silo"·
S~ip Chari app rol> rl.t. d aylight li me ,. ulfld al
the Pal" m idpo int. Fo r e.am l> l" . on a cirC Ui t
b. lw..n Main. and Florida, Iho time , hown
wo uld be EDT; on a el .eult betw••n '" Y. • nd
T.~., . Ih. ti t Ih. m idpo int wou ld be COT.
• IC, Ti hown in Ih. Haw. ii Ch." "0 In
tl ST. To convert 10 d.ylight li m. in o tho. USA
lim. l onel . add 3 hou.. In Ih. POT 101'10 ; • hou r.
in MST I on. ; 5 hOU.. in COT , ..... ; .nd e hou..
In EDT l one Ad d 10 hou rs 10 converl ' rom HST
10 G MT. For ...mplo . wh'" it i. t 2 noon in
Honol ulu . if I. 15 Of 3 P ,M In lOi 1.1'1901..; Ie
or e P ,M In W. , h inglon D.C.: .nd 22 G MT. Tim"
.hown in 11'1. At..ka Chart i. g iven in G MT. To
convert 10 d.yllghl in olh" r o f ",,, USA.
aubtracr 7 hou.. in lhe P DT , I hou.. In
MDT , 5 hou.. in COT I and • hou.. in
EDT , ' For aUml>''' . a l 21) GMT il I. HI Of •
P M in N Y C.

a Th. Short-5lc il) Ch.rtl. based UI)Oft a tra ns­
... ,IMod POW.r of 75 w. tt, C, W o r 30(1 w.tt. p ,.,1)
on .Idob.n<:! : The AI..~••nd Hawa ii Ch.ru a'o
based UI)Oft a tr. n. ... in • • power 01 250 w.tI, c w
O' I k* P ,. ,I>, on , id.band, A diPOI. a nlenna •
ouart.r-w.vel"nglh ._ g rou nd i , u.... d
for UIO.n<:! eo t ha ll_w a v. abo g .ound
On ~ and 20 t nd • * . ve l.n<;llh eee....
ground on t5 .nd 10 m.I.r• . For ••e h 10 db
g.ln .bOv. Ih... " '.renc. 1.....1...... prop.g.·
rio" I"d. ~ * ill Inc r.aao by 0"' I.vel; lot .aeh
lOdb 101., it will lowar by o n. I. vel.

5, P rOI>. g . l ion d.,. eOOI.in.d in Ih. Ch. rt.
h.. been I) rel>a red Iro m bulc d. t. pu bll. hed
by Ille In,l llul. Fo. T. I" eommun lcal io n Sci·
. ne•• 0 ' Ih. U,S , Del)I. 01 Commerce, Boulder .
Color.do. 80302.

and early spring months. Best ti me to
check for 160 meter OX is from an
hour or so before sunrise to just after
sunrise, at the eastern end of a OX
path.

During January, 20 meters should
be the best band for OX propagation
during most of the daylight hours,
with some openings also possible on
15 meters, especially when condi ­
tions are High Normal or better. Dur­
ing the hours of darkness. 80 meters
should be the optimum OX band,
with good openings on 40 meters
when conditi ons are High Normal or
better. Be sure to also check 160
meters for interesting OX openings
during the hours of darkness, especi­
ally du ring the 43rd Annual Trans­
At lanti c 160 Meter Test which wi ll be
conducted between 0500 and 0730
GMT on January 11 and February 8.
W1BB points out that during the test
periods Wand YEs shou ld operate
between 1800 and 1807 kHz and OX
stations between 1825 and 1830 kHz.
Wand VE stations should call " CO
FT OX" during the first three minutes
of each fifteen minute period, start­
ing on the hour, then listen for or
work OX stations during the remain­
ing twelve minute periods.

Short-Skip Charts
This month's column contains a

Short-Skip Propagation Chart for use
between distances of approximately
50 and 2300 miles. Special Charts for
use between the mainland and Alaska
and Hawaii are also included. tn­
structions for use of these Charts are
given elsewhere in this column. OX
Charts for January appeared in last
month's column.

V.H.F. Ionospheric Openings
There is a fair ly good chance for

some meteor-scatter type openings
during the first week of January
when the Ouadrantids meteor shower
is expected to take place. This is
usually a major shower, and it should
peak on the 2nd and 3rd with about
30 to 40 meteors entering the earth 's
atmosphere each hour.

January is generally a poor month
for v.h.f. ionospheric prooagation.
Auroral act ivity is usually at a low
seasonal level, and there is little
sporadic-E activity expected. Best
bet for io nospheric openings are on
those days when h.f. conditi ons are
expected to be Below Normal or
Disturbed. These appear in the " Last
Minute Forecast" at the beginning of
th is column.

Latest Sunspot Number
The Swiss Federal Observatory at

Zurich reports a mean sunspot num­
ber of 9 for October, 1975. The
highest level recorded during the
month occurred on the 14th w ith a
daily count of 30. There were nine
days during the month when the sun
was completely devoid of spots, and
the daily number was zero.

The monthly mean for October re­
suits in a smoother sunspot number
of 19 centered on ApriI, 1975. A
smoothed sunspot number of 9 is
forecast for January, 1976.

73,George, W3ASK

CO Short-Skip Propagation Chart

January & February, 1976

Local Standard Time At

Path Mid-Point (24-Hour Time)

#Sa. e ~l>lan.llon '1'1 " How To U. e ShOM·S. '1>
C"'a rt." In box a r Ihe beg inni ng 01 Ihl. co lumn,

· Ind leat.. but li mea 'o r 160 MeIer Ol>e"lng'.
tlndlcale, bull ime. lor 10 "'eler Ol>en;ng"
Nol a : Th. AI.... and Haw a;; P'Ol> agal io n Ch ..I.

ar. ii'll e nded lor diatene.a ",. a,er Ihan 1300
m il••. Fo • • l'Iorle. dial.nee•. u.e lh. I> r.­
tadl n g Short_S.lp P'Ol>agal+on Cha rt,

HAWAII
Openings Given In HST=

<Atnl'al 20-23 (I ) 11 ·22 (1) 03·11 (1) 07·12 (1)
USA 22-00 (2) \1·13 (21

00-02 (1) '3-la (1)
W••t.,n 20-00 (1) 17·18 (I} OIo-OS (1) 05-Ulll
USA 11-22 (2) 05-12 121 12·15 (2)

22-00 (3) 12·15 (1} t5-17 (1)
00-01 (2) 15-16 (2) 12,'5 ( I) '
01..(13 (1) 16-17 (1)

ts '" '" ..
70; AlOlat a Ale ' .... AI. r." AI" .,a
E••I.,n 06-(l7 (1) 06-07 (1) 11-" (1 ) 19-21 (1)'
USA 07.oll (2) 07-09 re 19-21 (2) 21.(1t (2)

011-11 (1) ($.12 (1) 21-00 ~ 3) 01..(13 (I'
11.13 (2) 12-1a (2) coca (2) 23-02 (1) '
13-" (3) 1"15 (3) Q3.Oa (1)
".15 (2) 15-16 (2)
15·1611 1 16-17 (1)

Cenl,al 0Il-07 (1) 06.(17 (I ) 11·19 ru ".2(1 III
07·12 (2 ) 07- 10 (2) 19-:20 (2 ) :20-22 (2 )
12·t a (3) 10-13 (I ) 20-03 (3l 22-01 (3)
l a·16 (2) 13·1a (2) DJ..(M (21 01-03 (2)
16·11 (I ) te-ts (3) oaoe (1) 03-(15 (1)

16-17 (2) 23·03 ru-
11· 18 (1)

W. at. ,n 12.151t) t 06·07 ro 16·16 (t) 1'-2(1 (1)
USA 06·07(1) 07·08 (21 18·19 (2) ro-22 (2)

07·08 (2) 08·10 (.) 19·22 (.) 22·0. (3)
08'12(3) 10· la (3) 22002 (31 0+05 (2)
' 2· 1. (.) 1.·16 (.) 02·0. (2) 05.(11 11)
'.-15 (3) ' 6- 18 (3) 0.·09 (1) 22.05 (1)'
' 5- t 6 (2) 18· 19 (2)
16-111 (1) '9-20 P )

ALASKA

Openi ng Given In GMT#"

" 0 7-09 (o- I ) 07..()f1 (1·2) 07..()f1 (2) 01-08 (2-1)
09·10 (1-3) 08.09 (l·3) oe.os (3- t ) 06· 15 IHI)
10-11 (3) 09-1113-· ) 09- 11 (10-1 ) 15-t 6 (2)
11-15 (3-.) 11_15 a ·3) 11·15 (3-1) 16-11 (+3)
15-16 (3) 15-11 (3") 15-11 (a '2) t6-2O (. )
16-18 (1-2) 16-11 (2-3) 16-11 (3-. ) 20-02 (3-.)
lB-2O (0- 1) 11·:20 (1,2) tB·2I)(2·. ) 02~ (2·31

20-02 (0-2) :lO-O2 (2-3 ) 010-07 121
02-<17 (0- 1) 02-0711·2).. 07.oll (1·2) 07.(11 (2) 07.(11 (2· 1) 07.(l8 {0-1)

01-09 /3-'1 011-10 (....21 (11-10 (2-0) 011-16 (0)
($.ll /a l 10-16 Ia·l ) 10-16 (1-0) 16-11 (1-0)
11-21 12-3) 16-11 (....21 16-18 (2.1 ) 16-:20 13-2)
21·23 (1·2) 11-21 (3-t ) 2'0-21 (a) 2O-23la )
23-03 (1) 21-23 (2·3) 21·23 (3-. ) ","01
03-(17 re- n 23-03 (1-3) "'"01 03-06(2)

03-(17 (1·2) 03-07 (21 06-0712·1)
lB·:20 ("-3)

"" 09-17 {I-o) 17_11 (2' 1' 17_11 (1-0) 11-19 (1-0)
17·19 (3-2) 11-1' {21 l1-1V (2·1 ) 19-21 (2,1)
19-05 1. ) 19-21 (" 3) 1'·21 (3-1) 21..(13 (3)
05-07(3) 21-ll5 (a) 21..(131....31 03-ll5 (a·2)
07-09 (2, 1) oe-ce (3) 03-05la ) 05-06 (2)

0&<17 13-1 ) ee-ee 13-2) lJ6.07 (1-0)
or-os (1-01 0Il-07 (1)

01..()f1 (1-0)

" " " eo
To ; M. I. , a loI a r. , a loI a'e ' s 1oI.'.tS
E..la . n 21·23 (1) 11·22 (1) 03· '0 (1) 07· 12 (1)
USA 22-<l(1 (2) 10· 12 (2)

00-02 (1) t 2-13 (I )

Sl" (AI le J•DfAl. r.,., ..,ane. . twH" • ,ona , ...."" ,..."" 150-130(1 :g)W -mr ,

" ." 10-16 10-1 ) 011-10 ~1 ) 08-0ll (1)
10- 15 11·2) ($.10 (1·21
15-16 (1) 10-15 (2-3.
16-11 (0-1) 15-1111 .2)

1&-11 (1)
11-1' ((1.1),. ." 011-101(1.1 ) 0&<17 (0- 11 Q&.{l7 (1)

1(1.12 (0-2) 07.oll (0-2) 01-01 (2)
12·14 (0-3) 011-10 (1" ) 011-10 (.)
l a·16 (0-2) 10-12 (2") 10·14 (a ·3)
16-22 (0-1) 12·1 a (3-' ) 110-16 (. 1

" ·16 (2") 16-17 (3·.)
1&17 (1-3) 17·18 (2-31
17·18 (1·2) 18·1' (1.21
18-22 (1) 19-20 (1)
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A. EDWARD HOPPER, W2GT, ON

T he January "Story of The Month",
passed along by John, is:

John P. Nelson, W6JHV
All Counties # 51, 2-24·71

" I was born in Albany, California.
August 1, 1933. and got interested
in amateur radio at the age of 12. I
did not get my ti cket until I was 17
and then I went on the air with my
12 watt 2 meier rig . Five years later,
as I recall , I had 400 watts to a pair
of 4-655 with 811·A modulators, still
on 2 meters.

" It was around 1954 that I rebuilt
the rig for 40 meters and I got in­
terested in OX. 1 stayed on 20 and 40
until I got up to 265 countries, WAZ,
and WPX. In 1968 I moved to Mon­
tana and continued DXing as
W6JHV/7.

"I tun ed across the 20 meter Inde­
pendent County Hunters Net one day,
and started working Counties. My first
aso was with WA0WOB and Skip,
WA0WOB later gave me my last
County, Searcy, Arkansas.

"I was married In 1956, worked at
making missiles and am now with a
recreational land development com­
pany.

"May I thank all the County Hunters
for all the help and kind cooperation,
and of course thanks to Skip for my
first and last one-Hi. When I can find

UARAC Award Work&d All Counties
USA Second Time.
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time, I'll be doing some more mobiling
and get active to try to complete them
All 20, All S.S.B....

Awards Issued
Bea Dietz, WA2GPT made them afl,

9-1B-75 (Thanks to Bea for her many
fane calls with valuable information,
her FB Net Controlling and all her I
help to others).

Les Jeffrey, WBWT added All Mo­
biles to his All Counties Award #92,
dated 1-3-73. He already has endorse­
ments of All S.S.B., All 14.

Bill Grew, W9GBI was issued USA­
CA-500 through USA-CA-2500 en­
dorsed All S.S.B., All Mobiles.

LeRoy Ullrich, WAOLMK acquired
USA-CA-2500.

Special Honor Roll
(All CounUes)

1t137-Beatrice A. Dietz, WA2GPT
9-18-75.

Gordy Baker, WA5KOO added USA­
CA-1500 and 2000 to his collection,
both endorsed All A-1.

Doctor Hu gh Unge r, WB4UHN
claimed USA-CA-SOO, endorsed All
14. All S.S.B.

Kate Saul, WA2MIO, with the help
of Bea, WA2GPT, got her paper work
finished to receive USA-CA-500.

Hans Schleifenbaum, DL1VA quali- I
fied for USA-CA-SOO. I
Awards
Achievement Certificate: Issued by
the North Jersey OX Association un­
der the following rules : To non-USA
stations for working 5 NJDXA Mem­
bers via OSCAR 6 or 7; to non USA­
Stations for working 15 NJOXA Mem­
bers ; and to USA Stations for work­
ing 25 NJOXA Members. Send data
and at least postage to : Hayden
Evans, K2BZT, 11 Holly Tree La.•
Little Silver, N.J. 07739, U.S.A. Mem­
bership includes: W2AGW. 2AIW,
2BHM, 2BOK, 2BXA, K2BZT. W2CWK.
K20CA, W20EO, WA20IG, W20XXI

K2KL-silent key. WA2ELS, 2FOG,
W2FZV, W2G HK/4. W2GK. 2GT.
2OUM, 2GZZ, 2HTI, 2HZV, 2JB,. K2­
JGG, W2JLH , 2JVU, K2KER, W2LNB,
2LV, 2MIG, 2MJ. 2MS, 2MZV, 2NHV,
2000 /6, 2OEH, K20JO, W20KM,
20ST, K20BW, K20HL. W20M, W2­
OTI7, 2TP, 2TOC. W82UKP, K2VJE,
W2VO, 2YT. 2YV. 2ZZ. W3CWG/W2­
RGV, K4JRI /W20 EW, W5VO and Wa­
RT. May I mention that the officers
for 1975 were : Pres. Joe, W2BHM;
V.P. Lou, W2ZZ; Tres. Bob, W2JLH
and Sec., Bro. Pat, W2GK ex W2ZTV.
1976 Summer Olympics Award: This
Certificate sponsored by the West­
minster Amateur Radio School, to
honor the 1976 Summer Olympics,
will be awarded to licensed amateurs
(With provisions for s.w.ls. on a heard
basis) who comply with the following
requirements.

1. Canadian Amateurs must work
10 Montreal Island stations (Montreal
Island amateurs must work 20 Mon­
treal Island stations-v.h.f./u.h.f. re­
peater contacts disallowed).

2. Foreign amateurs must work 5
Montreal Island stations.

3. Contacts must be made between
August t 1975 and July 31 , 1976.
Any Mode.

4. Send $1.00 or 5 IRCs and a copy
of your log containing: date, time,
station worked and operator, mode,
frequency, signal report received and

197£
SUMMER 01..VMPlCS
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1976 Summer Olympics Award
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Diy. 01 Bob Whan & Son Electronics, Inc.
2400 Crystal Dr.• Ft. Myers, Fla. 33901
All Phon••: (813) 936·2397
Send 10· for new ca,alog

CRYSTALS FOR
Ci\\~eos Marine

e30c! Radio

We're Fighting
No Price Rise

FOR FREOUENCY STABILITY
Depend on JAN Crystals . Our large stock o f quartz
c rystal materials and components assures Fast
Delivery from us!

CRYSTAL SPECIALS
Frequency Standards

100 KHz {HC 131UI $4 .50
1000 KHz (HC 6IU) . . . . . . . . . . . . . . 4,50

AlmOSI all CB sets. TR or aec . . $2.50
(CB Synthes izer Crystal on request)

Amateur Band in FT·243 .. . ea $1 .50
. ... . . . . . .. 41$5.00
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please,
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report sent. No OSLs required-send
to: Secretary, Westminster Amateur
Rad io School , Box 323, Montreal
lnt'! Airport, A.M.F., P.O. Canada.

MARAC Award-Worked All ceun,
ties USA Second Time: Th is special
Plaque is avai lable to all licensed
amateurs anywhere in the world and
is issued to them as indiv iduals re­
gardless of calls held or operating
OTHs . All County contacts must be
dated after the completion date of
first t ime worked. Also available to
s.w.ls on heard basis . All contact'S
must be confirmed by OSL and OSLs
must be in your possess ion. Any
OSts altered in any way w ill dis­
qualify the applicant. Independent
Cit ies, parks or reservations not ac­
ceptable for ad jo ining count ies .
There is no basi c certificate, different
c lasses, special seals or special en­
dorsements. The walnut Plaque mea­
suring 9 x 12 inches will have the
MARAC Mobile Car mounted on the
bottom portion of the Plaque. The
plate on the mobile car will have the
word ing (In silk sc reen process)
" Worked All Counties Second Time."
A special engraved plate mounted
top center of Plaque will d isplay the
number of the award, operators full
name, call letters at time of appl ica­
tion and the date of the achievement.

USA-CA HONOR ROLL
2500 1500 soo

W
""'• • ,'"I ..: .~,1 W9G BI .. 378 W9GB I . 1073

.. n, c v WA5KOD 283 W8~UHN 107..

"'"W9GBI 236 1000 WA2Mro 1075
WA5KOO .237 W90B I . . 282 PL1VA . 10 76

Applications mus t be submitted in
organi zed book form showing states
alphabetically and counties alpha­
bet ically under each state. Each
county worked shall show call letters
o f station that was worked and date
station was worked. Completed ap­
p licat ions, certif ied by two amateurs
(General Class or higher) or an offi ­
cial of your Rad io Club. should be
submitted to MARAC Awards Cha ir­
man with a fee of $15.00 to cover
cost. MARAC Awards Chairman is :
Jack Scroggin, WOSJE, 602 Jeffer­
son, Lee's Summit, MO. 64063. For
any additional information on MARAC
membership, Awards Program, Coun­
ty Hunting, CH special CSts, tre­
quenctes. etc.... send large en­
velope with 3 first cl ass mail stamps
(will be more than 10¢ x 3 by the
time you read th is) and ch yes, have
your address on it-Bertha Eggert,
WA4BMC, P.O. Box 6811, Southboro
Station, West Palm Beach, Florida
33405.

Notes
The price now for POD 26 (Direc­

tory of Post Offices, Publication 26)
is $5.05. It is sold by the Superinten­
dent of Documents, U.S. Government
Printing Office, Washington , D.C .
20402.

Hurrah for a New Year, let us hope
and pray that radio and other condi­
tions will improve.

Perhaps some of those who tune
up on Net frequencies and some of
those who intentionally cause CRM
to Net frequencies, will make New
Years Resolutions to cease!

May I wi sh you and yours all the
best in 1976. Write and tell me, How
was your month (year)?

73, Ed., W2GT.

North Jersey OX Association
Achievement Award
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ntest lendar
BY FRANK ANZALONE, W1WY

VV e had another good one for the
Phone Contest last October. George
Jacobs was right on target with his
prediction of above normal condi­
tions.

Trust you all got your logs mailed
before the December 1st deadline.
This may have been a problem for
our Canadian friends. The mail em­
bargo was in full progress just about
that time. Don't worry fe llows, just
put them in the mail whenever the
Postal authorities give you the green
light, we'll accept you r entry.

And don't forget, the 15th of this
month (January) is the deadline for
your c.w. effort.

I strongly recommend that you
study the WPX Contest rules on page
00 of this issue. Espec ially the Excep­
tion to the Multiplier in Par. VI I. We
are going to have an exciting contest
this Bi-Centennial year. An excellent
opportunity to fatten up your totar
for the special "USA WPX 76"
Achievement Award. (See Oct. CO).

co WW 160 OX Contest
Starts: 2200 GMT Friday, January 23
Ends: 1600 GMT Sunday, January 25

Rules are the same as previous
years and were fully covered in last
month's Calendar.

For those not familiar with 160 op­
eration, most of the state-side and
VE activity, especially on the East
Coast, will be found between 1800
and 1825, and 1830 and 1850 kHz.
The section between 1825 and 1830,
the "OX Window" by a gentlemen's
agreement, is reserved for over-seas
OX stations. West Coast and KH6
stations wi ll be found below the 2000
kHz edge. (See the U.S. Regulations
for 160).

The OX stations, W6 and W7 and
KH6's usually indicate where they
will be listening. Usually 1800-1805
but not on frequency. It will be a spl it
frequency operation. (If operating
transceive be careful spotting your

68 • CO • January, 1976

Calendar of Events
•Jan. 3 Pac ifi c Net Party
Jan. 3-4 ARRl VHF Sweepstakes

"Jan. 3-4 Nostalgia Radio Exchange
"Jan. 10-11 YU 80 Meter CW. Contest
"Jan. 14-15 YLRL DX C.W. Contest
*Jan. 23·25 CO WW 160 C.W. Contest
'uen. 28-29 Yl RL OX Phone Contest
"Jan. 31-
Feb. -1 French C.W. Contest
Feb. 7-8 ARRl OX Phone Contest
Feb. 13-1 5 eCWA esc Party
Feb. 14-1 5 10·10 Net eSQ Party
Feb. 21-22 AARl OX CW. Contest
Feb. 21·22 YL·QM Phone Contest
Feb. 28-29 French Phone Contest
Mar. &-7 AARl OX Phone Contest
Mar. &-7 YL-OM C.W. Contest
Mar. 14-15 South Dakota e SQ Party
Mar. 20·21 ARRL OX CW. Contest
Mar, 27-28 CO WW WPX SSB Contesl
Apr. 24-25 Bermuda Phone Contesl
May 1· 2 Helvetia 22 Contest
May 8-9 Bermuda C.W. Contest

"Covered last month's Calendar

frequency switch, it could be embar­
rasing. Hi!)

Last year the phone boys were
most cooperative and stayed out of
the "OX Window, " some joi ned us or
took the week-end off. Thanks fel­
lows. its only a once a year request.

Contest stat ions should also co­
operate and not work too close to
1825 and 1830 edges. Some of you
have real potent signals that wil l spi l l
over into the OX portion of the band.

Sti l l ti me to obtain log forms and
U.S. Regulation sheet f rom CO. A
large s.a.s.e. wi th your requ est
please.

Mailing deadline for your logs is
February 28th to : CQ 160 Contest,
14 Vande rventer Ave., Port Washi ng·
ton, L.I ., N. Y . 11 050.

ARRL OX Contest
Phone: February 7-8 and March 6-7
C.W.: February 21-22 & March 20-21

Starts: 0001 GMT Saturday
Ends: 2359 GMT Sunday

This wi ll be the 42nd year for thi s
contest. OX stat ions will be working
the W/ K and VE/VQ's who in turn
will be digging for the OX.

The modified rules used In last
year's contest worked out so well
that the same format will be used in
this year's competition.

Single operator stations will now
be able to compete in one of three
ca tego ries: All Band , High-band (10,
15 & 20) and Low-band (40, 80 &
160) Mult i-operator stat ions, All Band
only. Phone and c.w. are separate
contests.

Exchange: RS(T) plus state o r
province for W/K and VEIVD's. RS(T)
plus 3 figures indi cating power input
for OX stations. (1KW if 1000 watts).

Scoring : Three po ints for each
completed OSO on each band. WI
VE multiply total by the number of
OX count ries. worked on each band
for their final score. OX stations use
the 48 co ntinental states plus VO
and VE1-VE8, a possibl e 57 per band
fo r their multiplier. The same station
may be worked on each band for
OSO and mul tiplier credit. (KH6 &
KL7 considered OX)

Awards: Cert ificates to the highest
sco ring sing le operato r station in
each ca tego ry, in each country and
each U.S. and Canadian AAAL
sec tion. Awards to multi-operator
stations, single and mult i, wi l l be
made in each WIVE call area and
OX country. In add ition OX stations
making 1000 or more a sos will also
receive a cert ificate. Plaques to the
Top single operator in each con­
tinent.

There is also Club competi tion with
detailed requtatlons and a disqu ali­
fication clause. Better check OST.

Log forms and check sheets are
available from ARRL, inc lude post­
age if you wish them sent 1st Class.

Mailing deadline is April 15th to:
ARRL Communications Dept. New­
ington, Conn. 06111.

OCWA OSO Party
Starts: 2300 GMT Friday, February 13
Ends: 2300 GMT Sunday, February 15

The 19th annual QXWA Party is
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sponsored by the Gator Chapter of
Florida this year. Rules and format
have again been changed with a
rather interesting but compllcated
scoring system in effect this year.
(Better have your calculator handy
when you figure your final score.)

Exchange: aso no., your name
and your chapter. Members not atttl­
iated with a chapter use "none."
"D istinguished Members" holding a
50 year certificate add the suffix
"0" after their aso number.

Scoring: Only contacts between
members count.

1. One point if between members
in same or adjacent countries.

2. Two points if in a nearby coun­
try or state separated by ocean or
another country.

3. Five points if in a different con­
tinent.

4. Two points if you contact aCWA
Memorial Station W2MM /4.

5. Add an additional point If sta­
tion worked is a 50 year member.
("0" after aso no.)

The same station may be worked
once on c.w. and again on phone,
but not on different bands.

Multiplier: One for each different
Chapter.

Final Score: Total aso points from J
1, 2, 3, 4 plus "D " members worked
muttlptled by total of different chap­
ters worked.

Frequencies: Phone - 1805-1825,
3940-3960, 7240-7260, 14240-14260,
14280-14300, 21340·21360, 28640·
28660. C.W. - 1805-1825, 3540·3560,
7040-7060, 14040-14060, 21040-21060,
28040-28060.

It is suggested that when calling
CO you use a frequency in which the
last digit is the same number as your
call area. (i.e.-W1 would use 7241
or 7251, W4 would use 14284 or I
14294). Keep your activity within
above limits and avoid operation on
Net frequencies.

Awards: The Annual Plaque award
goes to the "Top Banana" In the
Party. The Plaque is presently held
by W3IN. Appropriate certifi cates will
be presented to th e three top chap­
ters with the high est aggregate
scores. (No mention was made of
certificates for members, like work­
ing 100 members or more and etc .)

Include a summary sheet showing
the scoring, indicate your Chapter,
number of your 50 year certificate if
you hold one, and your name, call
and address. Comments are invited.

Mail your log as soon as possible
to: Dave Davis, W4GO, 6971 Grand
Vista Way, South, SI. Petersburg,
FL 33707

January,1976 • CO • 69



fM YOUR GONSET
lo>r,ou. CIe99 11'..-, AmK' T1l41. Polycorn 2 or PC41.
Jot..... I..Ml. _til _. VHF 1. .... 1~cr.II. ... SR:W)

ePIUIHn mod·
ul.tor puIs ,".
(_mmunicel••
Ir.n.miMe. on,.

e NO modih_
colion or
rowirlnfl on
your Com .
mun,c.lor.
Just plug inlo
mike iock and
CrYlt.ls.ck.l .

Surplus

Sidelights
BY GORDON ELIOT WHITE

• For l ·mole.
to.nd onlV,

.Works wilh Communiutor I. II . Ill. IV .nd cc.
1M and 01"•• rig. li.t~_

• fnquency adlu" lor .. ,Hin<;l built in .
.FM.t ,le..I" Ih, (0,1 01. now rig_
.Sharp. c1••n FM.
eln doily UI. by MARS .nd Civil Delt"" ..ots

.... lionwid•.
eFrH br,d.u" on request .
• Ord,r dirtct, 131.'0 P01tpaid U.S. & Con.do.

Sl'ecily Ir, ..,mitl" mod,l. ClIlilornl. reside.."
.dd. ~rcenl "Ie.lu. IHC-' . U "yl,.1 .nd , .
voll InnliSlo, bllTer, nOI supplied),

PALOMAR
ENGINEERS

BOX 4SS. ESCONDIDO,CA 92025
Phone : (714) 747-3343

AdOp hObiA
! Do you have an abnormal fear of! classif ied ads] A !raid that what you saw
... Isn't available anymore or that no one

iwill ever buy your complete set of
Walter Ashe Catalogs? Does that make
you tense ?

i
Loosen up and lift your horizons,

reach out to the world, help is on the
way. In a few short weeks you will re­
ceillemai l that will answer all of the

feoove questions and perhaps contain
coin of the realm. Quickly turn to page
76 for the prescription to rid yourself ofI the adophobic blues. i

••••••••••••••••••••••••••••••••••••••••••

MILITARY
SURPLUS WANTED
Space buys more anc pays more. High­
est prices ever on U.S . Mililary sur­
plus , especially on Collins equipment
or parts . We pay freight. Call collect
now for our high offer . 201 440-8787 .

SPACE elECTRONICS CO.
div . of Military Electronics Corp.

35 Ruta Court , S. Hackensack, N.J. 07606

COOLING FAN
Cool it with a NEW Mark 4 Muffin tOO

cfm fan. 120 VAG 50/60 Hz. Pcstnerd­
Guaranteed Check or Money order 510

each. P. R. ELECTRONIC SUPPLY

Box 203 Webster, NY 14580
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THIS new year-1976-is an an­
niversary of sorts. It is the 30th year
since World War II surplus came on
the market in 1946. It is hard for me
to admit that 30 years ago I was pok­
ing in piles of olive drab, looking for
shoulder patches. I must have had
the best collection of Army patches
in my junior high school. A little later
I moved over into the electronics
bins, and I still cannot resist the urge
to scrounge a bit in a well-stocked
surplus store.

It must be harded still for those
who actually used those RBAs and
TBXs and ART-13s in combat, to re­
alize how long ago it was. I still get
mail from old brass-pounders who go
back to the 1930's, looking for a lead
on a surplus receiver capable of tun­
ing down into the 500-meter bands,
as if the spark signals and c.w. from
that long-ago time were still bouncing
around in the ether, waiting to be
heard again.

Surplus, by its nature, tends to be
a bit historical. Some things hit the
surplus market almost as soon as
they are manufactured. Some dribble
out for years, as equipment in use is
slowly replaced by newer items. My
belief is that the good stuff lasts
longest-the lemons are dumped
first. The obvious example is the
Command Receiver design, now 40
years old but still in a lot of military
aircraft. Its production lifetime (1939­
1965) was eight years longer than
Ford's Model T, a fantastic statistic
in the present era of instant obsoles­
cence.

Receivers seem to remain popular
a lot longer than transmitters, natur­
ally enough, I suppose, because the
state of the art has given us single­
sideband, unknown during World
War II. Stability figures have tight­
ened up a great deal, and television
has a demanded sanitary signals not
really required during the big war.

Receivers, however, have pro­
gressed more slowly. Even relatively

old units have proven adaptable to
modern conditions, with product de­
tectors added, and dynamotors read­
ily replaced by transtormer-diode
power suplies. In the very longest
wavelengths, there has been very
little equipment built to replace the
old sets.

The BC-348, and its cousins, BC­
189, BC-312, and BC-342, are still
popular, at least from my mail. K2­
KWK writes, for example, that he had
a BC-348 "in my early hamming days.
It produced much fun, and a good
companionship developed between
this equipment and me.

"In 1970 a bit of nostalgia de­
veloped strong enough 10 make me
seek out another BC-348 and I later
ended up with another for parts due
to its being flooded by Hurricane
Agnes. Interestingly enough, the
flooded one works fine after getting
dried off."

Ed Cafferey, (Spark 5 PKj writes
that he finally junked his BC-344
(150-1,500 kHZ) receiver because the
MFP (anti·fungus varnish) had so
hardened that defective parts were
impossible to replace. Ed recalled
that MFP was necessary in the jun­
gles of the China-Burma-India theatre
because the "bugs" would eat any
organic material, and even etch the
lenses of photo-optical equipment.

Unfortunately, I don't have a good
file on the BC·348 and its design
history.

The receiver was built as a "liai­
son" set for use in large Army Air
Corp planes-large enough to carry
a radio operator. There was no pilot's
remote controt. a factor which has
made conversion simple, since all
control functions are locally op­
erated.

A "liaison" set, as opposed to a
"command" unit, was designed to
communicate with ground-based sta­
tions, for weather and mi litary in­
structions. "command" sets were for
plane-to-plane communications, and
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2 METER
CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENC IES:

• DRA KE - TR·22

• GEN AVE

• ICOM NH F ENGI NE ER ING

• KE NIWI LSON

• REGENCY H R·2 A /H R·21 2

: HEATHKI T HW·202

• REGENCY H R·2 B

• S.B.E.

• STANDA RD 146 /826

• STA NDARD HORI ZON

Send for free frequency
fis t and order blank to:

Phone: 201·775-7252
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KENSCO
COMMUNICATIO NS INC.

DEPT. 20176

BOX 469. QU INCV, MA. 02169

PHONE : (617 ) 471 -6427

M IlliS
\IlICl 1911

Send for latest free Amateur Catalog

AN/GRR-5
R-174/URR
RECEIVER

WITH POWER SUPPLY IN
METAL CABINET. ANY
CONDITION , ANY QUALITY.
CALL COLLECT ~ FOR TOP
PRI CES WE PAY SHIPPING .
SPACE elECTRONICS INC. , 35
RUTA COURT, SOUTH HACKEN·
SACK, 07606 (201 ) 440-8787 .

0. 1 Hz t o 2 MHz in decade intervals.
Pulse output var iable to 5V, duty
cycle 0·100%. Ex t ernal tr igger input,
4V SQuare·wave tr igger output. Li ne
and rechllrgeable batteries (i ncl uded )
operat ion . Ex t rem ely compact and
rugged design. $99 pr ice includes
one-half year w arranty and s-oev
money back guaran tee.

WANTED

WANTED

with TELREX Professionally Engineered
"BALANCED·PAnERN" " PERFECT·MATCH" " BEAMED-POWER"

The design, craftsmanship
and technical excellence of
Telrex - Communication
Antennas have made them
the standard of comparison
throughout the world!
Every Tel rex antenna model
is engineered, precision rna­
chined, then calib rated for
easy and correct assemb ly
at your site for repet ition of
our specifications without
'cut and try' and endless
experimentation.
Also: Hctator-Selsvn Indi­
cator Systems, lnverted-V.
Kits, "Baluns," t z-c cnduc­
tor Control Cable.

Antenna Systems

NEW : PULSE GENERATOR

Interdesign, Inc.
1255 Reamwood , Sunnyvale, Cali fo rnia 94086

for contact with control towers on
landing and takeoff, thus "Com­
mand" sets had to have pilot oper­
ated controls and were designed for
short-range work.

The 8C-348 in the 8-17, for ex­
ample, was located in a radio com­
partment just behind the cockpit. The
radio operator doubled either as the
top turret gunner or used a single .50
cal gun overhead at the rear of the
radio compartment.

Of course the set was operated by
a 28 volt d.c. dynamotor. For those
too young to recall , a dynamotor was
a small electri c motor-generator. You
put in 28 volts and took out 250 volts,
or whatever 8 + your set was de­
signed for. The efficiency of such
devices was incredibly low-about
20 percent, at best.

The 8C-224 was a 12-volt version.
The 8C-312 was a slightly different
12-volt set, of the same general de­
sign, while the 8C-342 was a 11 5 volt,
a.c. powered model of the 8C-312.
The 8C-312/342 had an intermediate
frequency of 470 kHz, whi le the 8 C­
348/224 had a 915 kHz U . A low­
frequency set, 8C-314/344 covered
150-1500 kHz, with a 92.5 kHz i.f.

The 8C-348 and 342 receivers both
covered 1,500 kHz-18 MHz, but the
348 series had a 200-500 kHz band
as well.

Of course, none of these had any
sort of provision for sideband recep­
tion , though all of them had beat­
frequency oscillators. The only refer­
ence I can offer to a sideband adap­
tat ion was written by W4EPL in 05T
In March, 1966.

There are numerous conversion
pieces on the set which deal wi th
power supplies and bandspreading
(see CO Feb., March, 1959, Apri l
1948, Sept 1956, 05T Nov. 1947.)
One of the best ideas was the use of
a command receiver such as the
R-24 / ARC-5 as an outboard Lt. st rip
(O-5er) by tuning the ARC-5 to the
915 kHz i.f. of the 8C-348. For the
other sets, a 8C-453 or R-23/ ARC-5
will tune to 470 kHz and do an even
better job of sharpening up the pass­
band.

After the war a lot of these receiv­
ers were stripped out of scrap air­
craft and sold, but a lot of them
stayed in military and government
service, and have dribbled out onto
the market for these 30 years. I do
not know just where to recommend
nostalgia buffs to look for them , but
almost any electronic surplus dealer
is likely to have one or more on his
shelves, somewhere.

Parts for these units may be in
short supply, unless you can find a
second receiver fr om which to
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scrounge. The same problem afflicts
the other good surplus receivers­
the Hammarlund SP-600 and super­
pro, and the Collins A-388, A-389,
A-390, 390-A, 391 , 51J, etc. I am ad­
vised that 0 & A Electronics, Aoute
1, Box 56, Milton, Pa., 17847, does
stock these parts. 0 & A's phone is
717-742~604.

For manuals , I f ind the best
sources are Sam Consalvo, 7218
Aoanne Or., Oxon Hill , Md. 20021 ,
and Quaker Electronics, Hunlock
Creek, Pa. 18621 .

There was a product detector for
the A-390 wri tten up in CO in the
January, 1968 issue, p. 55, also Sep­
tember 1970 p. 77 and August 1973
p. 43.

The or igi nal manufacturers, of
course, are long out of the business
of building this type of receiver, or
parts. Collins has been sold . and has
not made A-390's for many years.
Hammarlund gave up amateur equip­
ment in 1967 and abandoned com­
mercial general coverage receivers
in 1973.

Sic Trans it Gloria. We now live on
Cit izens Bands, and f.m. First-class
general coverage receivers are no
longer commercially vi able. If you
want to listen around on an the
bands, you have to go to surplus, or
to super-costl y laboratory-grade
equi pment

In this economic and techn ical en­
vi ronment. they don't bu ild 'em like
they used to , and probably never will,
again. Up nostalgia! Up the BC-348!

Novice (from page 59)

member of the " Stone Mountain He­
peater" on 146.16-146.76 MHz, dis­
agrees that you shou ld avo id the use
of "CO" when operating through a
repeater. " If you are making a Gen­
eral Call and will answer anyone
who replies, 'CO 76. This is W4-,'
is the correct cal1. The fact that your
transmitter might be crystal con­
trol led has nothi ng to do with it. I
'CO' is the sho rtest th ing you can
say and means exactry what you are
trying to say wi th '... monitoring the
frequency,' 'Is anyone around,' and
so forth . Also, 'OAZ?' is entirely in­
correct as a substitute for 'CQ.'

" The widespread use of scanners
and synthesizers today makes add­
ing the frequency on which you are
going to listen after the 'CO' advis­
able. A mobile operator with a scan­
ner/ synthesized receiver has to take
his eyes off the road for an instant
to see which channel is act ive when
he hears the call, unless the caller
tell s him. I agree that a long CO is
unnecessary on the first call. But if
you get no answer, or if you are op-
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erating marginal simplex, you should
use the same type of CO that you
would on h.t. Thanks for listening to
the 2-meter old timer." We hope
AUddy forg ives us for condensing his
remarks somewhat.

At this point, we always remind
you that the NOVICE SHACK is your
column . Whatever your c l ass of
license, your " News and Views,"
suggestions, and pictures are what
make the column possible. Address
all mail to the address on the first
page of the column.

73, Herb, W9EGO.

Contest Calendar (from page 69)

Ten·Ten Net QSO Party
Starts : 0001 GMT Saturday, Feb. 14
Ends: 2400 GMT Sunday, Feb. 15
This is the w inter QSO Party of the

Ten-Ten International Net of South­
ern Californ ia. It's open to all ama­
teurs but non-members are not
eligible for awards. However they are
encouraged to submit a log and ap­
ply for membership. Details can be
had from K5MAU.

Activity is on 10 Meters only, using
any mode, but one contac t only with
same station.

Exchange: Name, QTH and 10-10
membership number if a member of
the Net.

Scoring: For members, 1 point for
each OSO, add another point i f it's
w ith a 10-10 member, and an addi­
tional point if 050 is with a out-of­
state, prov ince or OX stat ion . Pos­
sible 3 points for one contact. That's
your score.

Award.: 1st and 2nd place certifi­
cates in each U.S. call area, KHS &
KL7, and each VE province. And to
11 continental and sub-continental
areas over the world .

Complete results will be published
in the 10-10 Net Bulletin.

Logs go to: Grace Dunlap, K5MAU,
Box 445, La Feria, TX 78559

YL·OM Contest
Phone: Feb. 21-22 C.W.: Mar. 6-7

Starts : 1800 GMT Saturday
Ends: 1800 GMT Sunday

Its the YL's working the OM's in
this one. All bands may be used but
cross-band or Net contacts do not
count.

Exchange: QSO no., AS(T) and
A.R.R.L. secti on or country. (See QST
for section list)

Scoring: One point per OSO. Mul­
tiply total by number of A.A.R.L.
sections and countries worked for
final score. The same stat ion may be
worked once only regardless of band.

There is also a power multiplier of
1.25 for stat ions running 150 watts or I

less input. (300 watts p.e.p. it on
s.s.b.) Multiply your final score by
above factor.

Phone and c.w. are separate con­
tests and require separate logs.

Award.: Certificates to the highest
scoring YL and OM in each U.S. and
VE call area and in each country.
There are also 4 Trophies for the
Top YL and Top OM in each contest.
And 2nd and 3rd place certificates
for the runner-ups,

Logs must be mailed by March
24th and received no later than April
18th. This year they go to: Beth New­
lin , WA7FFG , 826 W. Prince Ad. -OS,
Tuscon, Ariz. 85705
(Since the dates are on the same
week-end as the A.R.R.L. contests
but on opposite modes, it wilt be in­
teresting to see if there will be any
loss in participation. At least QRM
should be down. Ed.)

73 for now, Frank, W1WY

Math'. Notes (from page 57)

older sets use vacuum tubes) in a
common product detector circuit.
s.s.b. signals at the I.f. frequency
are mixed with the b.t,o. signal in the
tube and the result ing aud io is fed
to the regular audio stages In the
receiver. There is no path for the
b.t.o. energy to back into the i.L
stage or a.v,c. stage where it would
overload th ings. As a result, the S­
meter will indicate correctly and the
a.v.c. may be left on. Because of the
nature of the s.s.b. signal however,
the speed of response of the a.v.c.
line may not be suitable and a fast
as wen as slow a.v.c. response time
will be required.

In fig. 2 we have Indicated the
proper way to hook up the detector
of fig. 1 as well as provide a fast!
slow a. v. c. switch. The detector
shown in this example is one of the
most common and , with minor varia­
tions. was the one used in probably
90-95% of the 1960's vintage re­
ceivers.

Installation c onsists of simply
punching a hole for a 9 pin miniature
tube socket in a convenient location
near the a.m. detector and b.t,o. tube
and wiring the ctrcutt. The existing
a.m.lc.w. switch may be changed to
a similar one with the proper number
of poles and then the only addition
would be the a.v.c. fast /slow switch.
If one is adventurous, a 3 position
switch could be used instead of the
commonly supplied a.v.c . on-off
switch, making this control an a.v.c.
fast-slow-off control. Then, no front
panel drilling would be necessary
at all .

Ad justment of the circuit is quite



a 10 meter beam.

Results
The con clusions reach ed have been

used as the design premise fo r th ree
different types of antennas involving
various combinations of bands from
40 through 10 meters. The use of some
traps was even worked into one of
these. All have been quite successful
and each has proven competitive with
comparable mono-band Vagi anten­
nas throughout the 1974-75 OX con­
test season as attested to by the
WB9LHI and W9LT scores. I hope to
be able to describe these in a future
article. •

•em,No matter how you stack
Hy-Gain is still the best.

iJ,nTH3Mk3
10-15-20 Meter 7fi-Band Antenna

what inefficien t 15 meter di recto rs.
b. All 20 meter elements on a 15

meter beam boom will act as some­
what inefficient 15 meter relJectors.

c. 40 meter elements on a 15 meter
beam boom probably act, more or
less, as d irectors or reflectors in ac­
co rdance wi th the design for 40
meters.
20 Meters

a. 10 and 15 meter elements on the
boom of a 20 meter beam have es­
sentially no effec t on the 20 meter
beam.

b. 40 meter elements on the boom
of a 20 meter beam probably react
very much like 20 meter elements on

simple. All one has to do is tune 10
a carrier (on a.m.-or if you can't
find one, WWV, CHU on 7.3333 etc.)
being certain that you are getting the
maximum reading on the S-meter.
Now switch to s.s.b.• adjust the b.t.o.
pitch cont rol for zero-beat. and start
receiving s.s.b. the proper way. To
rece ive c.w., it is only necessary to
slightly detune the receiver 10 gel a
desirable beal note or, in a very
critical case, adjust the pitch control
for a desirable tone.

AI this point you might find that
the tuning rate of your receiver when
rece iving s.e.b. is too rapid. The only
direct solution we know of for this
problem is to purchase some sort of
gear-reduction knob or unit and
somehow couple it to the band
spread cont rol of the receiver to help
alleviate the problem.

In conclusion , I would like to thank
the hundreds of readers who have
written to me with the ir comments
and suggestions th is past year and
apologize to those I could net answer
due to lack of time. I would also like
to request a stamped self-addressed
envelope from those readers who
would like an answer to a question
as the volume of mail has-at times
gotten a litt le out o f hand-and the
easier it is for me 10 answer, the
quicker I will.

73, Irv, WA2NDM

Order No. 389
Orde r No. 221
Order No. 390

Other great Hy-Gain r r i-Band beams ...

TH6DXX 6-etemenl Super Th underbird
TH3JR a-erement Thun derbird Jr.
TH2Mk3 Inexpensive z-etement

FOr prices a nd in fo rm a t io n , c o n tac t your local

Hy-Gain distributor o r write Hy-Gain .
Hy·G..n £ lo<;lron"" Co'PO.o t>on : &001 ""'~ .l HI~I> ... y S " , L,ncOln. NE lIIIS01. 402' .....-9151 , T ~·6012.

Broncl> Oll,ce ond W" . hou... 6 100 5epu l_o e l,d.• # 322, V.n NuY', CA il"Ol . 2 1 3I7S!l-~2 , T M ·U5t
Do,I"l)ul1o<;l on C.....<llll:>y LII<:hon Ro"'o 5aJn. LIIl . 211 Hunte' Sl_ W..I , POI_III>, Ontor>o

Outstanding perfo rm ance makes the d,fl erence in Hy-Gain 's popu lar 3
elemen l TH3Mk3 Iri-ba nd bea m. Superior construction makes It the best.
The Hy-Gain TH3Mk3 superior construc tion includes a cas l aluminum.
tilt head. uniyersal boom-to-mast bracket that ecccmmccares masts from
l Y. · to 2Yt" . Allows easy ti lting fo r ins tall ation. maintenance and tuning.
and provides mast teedthru for beam stacking,
Taper swaged slolted tubing on all elements, Taper swaged lo r larger
diameter tubing at the elemenl rOOI where it counts, and less wind loading
al the element tiP, Sioned lor easy adjustment and readlustment
Full cucumterence compression clamps at all /oints are mechanica lly and
elect rically superior to sell- tapping metal sc rews.
Extra heavy gauge machine -Iormed. element-to-boom brackets with
plastic sleeves used only for insulation. Bracket design allows lu ll
support .
" Hy-a" traps lo r each band are tuned at the factory. You can tune the
antenna. using Chart s supplied in the manual. lo r optimum performance
on your preferred mode. phone or CW
Hy-Gain 's exclusive Beta Malch for opl lmum malchlng , ba lanced Input
on all 3 ba nds and DC ground to eliminate precipi tation stati c ,
For besl results . use with Hy·Gain BN-86 balun is recommended
• Up 10 8 db gain. 0 Nel weight ... 36 Ibs.
· 20-25 db trcnt-tc -bece. 0 Boom length ... 1.. '.
o VSWR less tha n 15.1 at resonance • longest element. .. 27 '
• t KW AM. 2 KW PEP power capabi l ity. • Surface area .. 5,1 sq n.
o Tu rning radius ,.. 15.1'. • Nominal 50 Ohm Input

Table IV-Frequency = 14.2 MHz

Parasitic Spacing db Relative
Element in Feet to Dipole

40 Reflector 5 + 0.1
40 Driven

Element 5 - 7.6
20 Reflector , 0 - 5.2
20 Director ' 0 + 2.4
15 Refl ector ' 0 - 0.3
15 Reflector 3 0
15 Director 3 0
10 Reflector 2.5 - 0.1
10 Director 2.5 0

Interlaced Elements (tram page 51)
own" antenna man. The resulting con­
c lusions were:
10 Meter.

a. Interlacing 10 meter elements
with any 15, 20, or 40 meter elements
will degrade 10 meter performance.

b. Poss ibly 10 meter elements could
be placed in a multi-e lement 20 meter
beam with acceptably low 10 meter
degradation (the further forward, the
less the degradation, but also the less
the boom length).
l S Meters

a. All 10 meter elements on a 1S
meter beam boom will act as some-

JanuClry, 1976 • CO • 73



Antennas (from page 48)

directly as the number of antennas is used. And a rough
approximation 01 the aperture is the boom length 01
the antenna itself."

" So as the individual beam antenna grows longer to
achieve more gain, the effective aperture increases and
more stacking distance is required ," mused Pendergast,
as he contemplated the photographs.

" That's right," I replied. " There 's no free lunch, and
the bigger the antenna, the greater the difficulty in sup­
porting it and in making a rugged array that is still light
enough to be supported in the air by a reasonable
framework."

Pendergast sighed. " It an sounds fascinating and a
real challe nge. I would like to learn more about moon­
bounce. It seems as if it is one of the last resorts of the
true, amateur experimenter."

" The v.h.t. region is where the real action is, contrary
to what you might hear on the OX bands," I replied. " But
you have only scratched the surlace. When you have a
few more moments, we'll go into moon bounce a little
deeper.

" Don' t forget , I am still looking for photographs and
descriptions of interesting antenna installations, high
frequency , or v.h.t., i t matters not, and I'll send one of
my antenna handbooks in response to any such material
that I use in this column."

" Right," said Pendergast as he got ready to leave.
" And may you prosper in 1976."

" The same to you," I replied . " That' s very Centennial
of you and I appreciate your good wishes." •

ORP Challenge (from page 44)
time. if the time was given in hours of operation time,
and days of listening for hours without hearing a needed
country, it would not sound too short.

There was only one problem now. It's true that I had
worked the hundred, but I was still short 65 OSL cards
to qualify for the trophy. To make my waiting for the
cards almost unbearable, it took me over two months
to go from 99 to 100 confirmed. Finally, just a few days
short of one year from the time I worked my 100th
country, a shipment came from the W2 OSL bureau con­
taining four new ones bringing me up to 103 confirmed
(I had 119 worked at this time, including all continents
on s.s.b. phone). I would like to thank Adrian Weiss for
his dedication to OAPp and his sponsorship of the fine
QAPp awards program. the Yl ISSB for their friend­
liness and help. My OX associates who occasionally
allowed me to ride " piggyback" on a OX contact, and
last but not least the Ten Tee Company for designing
the oustanding little Argonaut.

II any of you are contemplating QAPp operation be
prepared for one thing-to have the time of your ham­
life.-W2GRR

The big question is : who will be next, and how
long till he claims OXCC ORPp -=3? An even more
tantal izing question is : will anyone ever qualify for
DXCC MILLIWATT? Several of us have passed the
100 countries-worked mark with five watts, but
those cards are ever so slow in coming. Sandy re­
sorted to all known tricks short of transoceanic
telephone calls-but that is a story in itself. We' ll
be waiting for the next qualifier nonetheless. W2­
GAR's achievement is considered sufficiently note­
worthy by CQ so as to warrant the coverage we're
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giving it! And plans are in the works for a separate
ORPp section in the annual CQ WW OX Test com­
ing up later this year. ORPp is where a real chal­
lenge is in ham radio-give it a try if you have a
taste for competition! 73, Ade, K8EEG

160 Meter Amplifier (from page 27)

raised the p roper amount. When switched in, the
transmitte r (with decreased drive to the fi nal) puts
out about 5-6 watts. Power output wi th fu ll drive
at 13.6 Vee is 13.2 watts ; at 12 Vee about 12.5 watts,
and about 9.5 watts with 11 Vee.

The circuit of the "L" network antenna coupler
is shown along with the final amplifier circuit in
fig. 2. Two Amidon T-68-2 toroid cores are wound
fu ll ci rcumference (53 turns) wi th #24. The first tap
position connects the output link L. directl y to the
coax output receptac le, and the remain ing ten tap
positions allow insertion of up to about 24 p.h in
roughly even steps for the first six taps, and larger
amounts for the remaining steps. A two terminal
strip used in the original amplifier was on the rear
panel, and pressed into service as a junction point
for adding external capacitance to Ce ,

Results
The new final amplifier has really improved the

performance of the transmi tter in terms of stabili ty,
ease of tuning, and efficiency of operation. Con­
tacts have been made throughout the U.S. using a
60 foot top-loaded vertical with a very inefficient
ground system (ever try burying radials in frozen
dirt?). I 'm sure that this rig will p rovide much satis­
faction for a long t ime to come. While I didn't end
my earlier paper wi th any exhortations o r promises
of ease of construction and operat ion, I am incli ned
to put thet full stamp of approval on the enti re rig
now that the new final amplifier is in operation. 13
watts will go a long way on 160 meters with a
decent antenna. And the application of the new
balanced emitter 2N5590 has removed any d iff ic ul- I
ties that were present in the o riginal transmitter. •

Radiant Photons (from page 34)

inated surface. Thi s Inst rument is essentially a
photo-diode and a calibra ted mic ro-ammeter. An­
other useful relationship is, F = E X A. Here, F is
the flux or power which resides in the light imping­
ing upon a surface of area, "A". Additional con­
cepts appear " post-sc ript" fashion in fig. 8.

You should now be in a more favorable position
to acquire skill in working out light problems, but
as the textbooks often state, "that is left as an
exercise for the student." Good luck, OM, and re­
member that in an opto-couple r you can express
the input and output in electrical quantities without
concern over the radiation path in the middle of
the gadget! •



Solar Activity Update (from page 24)

1>' Radio propagation forecast information is broadcast by Radio
Station WWV at 14 minutes past each hour, and includes up­
dated readings on solar flux, and geomagnetic act ivity. Solar
and geomagneti c activity reports for previ ous-day activity are
broadcast at 18 minutes past each hour.

19 A two-to-three minute propagation foreca st summary can be
obtained by calling DIAL·A·PROP at (516) 883-6223. The fore­
cast is changed every Tuesday, and co ntains a day-by-day
forecast for a complete week (telephone nu mber is not toll
free).

20 MAIL.A-PROP provides forecasts for a tw o-week period on
a day-to-day basis. This newsletter also contains timely items
on radio propagati on, solar and geomagnetic activity, progress
of the solar cy cl e, v.n.t. ionospheric information , and sched­
ules of meteor showers. A sample co py may be obtained by
send ing a SASE to MAIL-A-PROP, P.O. Box 86, Northport,
NY 11768.

21 Jacobs, G., " Propagation," CQ (Monthly column).
22 West Coast OX Bulletin, 77 Coleman Drive, San Rafael, CA

94901 .
23 Long Island OX Association Bulletin. 416 Victory Drive, Lake

Ronkonkoma, NY 11779.
24 Geolf Watt s News-Sheet, 62, Belmore Road, Norwich NR7

OPU, England.
2~ Wa ldme ie r, M., " The Beg inning of a New Cycle of Solar Ac­

tivity," Nature , V. 253, February 6, 1975.
O<' Gleissberg, W., " The Probable Behavior 01 Sunspot Cycle 21 ,"

Solar Physics, V. 21 , 1971.

Two Meter Repeater Growth (from page 35)

sents the number of repeate rs using that particular
co mbination of frequencies. The numbers on the
right give the total number of repeaters using that
inpu t frequency and the numbers on the bottom do
the same for the output frequencies. Eleven repeat­
ers used frequenci es which were not used by any
other repeater. Th e frequencies are given in Table II.

It is clear from Tab le I that some, but not much,
thought had been given to the frequency allocation
problem. The concen tration of repeaters along the
diagonal of the tab le reveals the tendency to use an
input-output separation of 600 kHz and the concen­
tration of repeate rs on a few pai rs shows the tend­
ency to use the pairs used by successful pioneering
repeate r stations.

Repeaters were scattered al lover the f requency
map. Nevert heless, with on ly nine crystals you cou ld
get on all frequencies which were occupied by ten
or more repeaters. With these crystals you could use
159 of the repeate rs or about 65% . However you
would have to use independent transmit-receive
switchi ng. Fo r example only 84 of the 125 repeater
using 146.34 MHz as an input frequency used 146.94
MHz (600 kHz higher) as the output frequency. Thus
33% used non-standa rd spacing. Once you covered
these 159 repeaters, it was pretty hopeless to get a
significant number of the rest because they we re
scattered all over the 2 meter spectrum. Of course,
the average Ham could use only one or at most two
repeaters because good repeate rs we re relatively
rare and far apart.

By 1975 the pictu re had c hanged considerably.
The number of open repeaters had increased to 11 32,
an increase of over 360%. But strenuous effo rts by

Table III-Currently Used Standard :2 Meter Pairs.

Input Frequency Output Frequency No. of Repeaters Rank
(MHz) (MHz)

146.01 146.61 40
146.04 146.64 49
146.07 146.67 49
146.1 0 146.70 33

146.13 146.73 48
146.16 146.76 143 2nd
146.1 9 146.79 59
146.22 146.82 11 3 3rd

146.25 146.85 59
146.28 146.88 98 4th
146.31 146.91 45
146.34 146.94 188 151

146.37 146.97 47
146.40 147.00 22
146.43 147.03 6
146.46 147.06 17

147.60 147.00 11
147.63 147.03 14
147.66 147.06 9
147.69 147.09 22

147.72 147.12 21
147.75 147.1 5 17
147.78 147.18 16
147.81 147.21 13

147.84 147.24 13
147.87 147.27 7
147.90 147.30 10
147.93 147.33 13

147.96 147.36 10
147.99 147.39 8•

t hose most interested in the development of repeat­
ers had obtai ned the acceptance of an organized
but voluntary frequency allocation along with a sep­
aration of 600 kHz. Thus, it wo uld be a waste of space
to present an upd ated Table I. Instead a li st as given
in Table II I wil l give the best overall picture of the
current frequencies bei ng used. In Table 111 the input
and output frequencies are followed by the number
of repeaters using that frequency pai r. The most
popular pai rs are indicated in the last column.

It should be noted that there is no frequency pai r
anywhere near as popular as any of the first four.
With only eight crystals one can use almost half of
the avai lable two meter repeaters. As a traveling ham

(Concluded on page 78)

Table IV-Summary of Number of Repeaters Using
Non-Standard Frequencies-1975.

Repeaters using spli t channels for both input and
output frequencies 31

Repeaters using a split channel for either input or
output frequencies 6

Repeaters using 1 MHz separation . . . . . . . . . . . . . . .. 6
Repeaters using a separation other than 600 kHz .... 48
Total number of open repeaters using a non-standard

frequency 102
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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 your chance to
buy, sell, or swap your way into
thlt ultimate station or just pick

up some extra spending money.
Join the crowd rushing to get in

on the action. Run a different ad

every month, and get your ads in
early. Remember that we have a
two month lead time in preparing
ca. Also keep in mind that with
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

Pl••• run this in lhe Milt

..... ilabl. issue of CO:

NlIme' _

Addr8'SS _

City _

518Ie Zip' _
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••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Ad'ftrtiling R~..: Non·commerClalads are 10
cenlS per word including abbreviations ",nd
addresses, Commercial and organl28lion ads
are 35 cents per word_ M,nimum charge
$1.00. No ad (non-subsc"berl wIll be prin!ed
unless lICoompan,ed by full rermttanc•. Free
to CO subscribers (maxamum 3 lines per
monlhf . aeceru CO mailmg label musl
ecccmpanv ad .
Closing Oala: The 10Ih day .n tne thIrd
monih preceding date of pcbucauon. Because
Ihe advertisers and equipment conlame(! in
Ham Shop hill/e not been investigaled, the
Publisher of CO cannot vouch lor Ihe
merchandise lisled Iherein, D,re-cl en corres'
pondence and ad copy 10 : CO Ham Shop, 14
Vandarvantar Ava., Port Washington. N_
York 11050.

WYOMING RANCH LAND. Wild horses,
antelope, deer, elk. 10 acre~ $30 down, S30
monln. FREE Maps--Photos--Info. Owner
K6ICS, Michael Gauthier, 9550 Gallatin,
Downey, CA 90240.

Medical: Any licen$fld amateur radio operator
in the medical or paramedical field should
Join MARCO (Medical Radio Counci l).
Conlacl Stan Carp, M.D. Kl EEG, 4 4 Main St.
SlIU9U$, MA 0 1906, (611) 233-1234.

MODERN 60 MIN CODE CASSETTES.
Novice 0--5 wpm, Progressive 5-13 wpm,
Generill 13·15 wpm, Extra 20-22 wpm. S3
Ell. 4/$10 Royal Box 2114 Sandusky 0 H
4870.

ROCHESTER HAMFEST 1976 ilSaturdllY,
May 22. Your name added to mailing list or
information _ write: nocnester Hamfest, Box
1318, Rochester NY 14603.

FREE CATALOG. Tub" for transmitters,
radio , televi$ion. Hu ...e discount to hams.
Coax, wire, condenron parh, schematics.
Guardilln Elecironics 20 E. Main St. Ramsey,
NJ07446.

UNSCRAMBLE POLICE COOE WITH
DECOOER. Works on all ~Cllnners and
receivers. For prices lind brochure wrile:
Don NObles, Box 275, Hot Springs, Ark.
71901. 501 -e 2 3 -s 02 7 (Dealers wanted)

QSL CARDS. Somethin... Completely
different. Nothing even cia,", to it on the
market! Samples: 25c W5UTT, Box 1171E,
Garland, TX 75040.

MICRO-TO MK II deluxe epoxY'\IlaU drilled
circuit boards. S4.00 postpaid; with semlcons
SII.80. K3CUW, 13040 MiUS. Av. S.E. ,
Washin... lon, D.C. 20003.

WANTED : Heathkit: GW·14A CB trllnscaiver
and GWA·14·1 AC power supply. PatriCk
CarmOdy, 120 Ramblin... Road, Apt 3lA,
BlItUe Creek, Michiglln 49015.

SELL CQ's from forly five, QST's from
twenty, Governmenl callboOk$ from 1920.
Any Quanlity. Erv RlIsmU$sen 164 Lowell,
Redwood City, CA 94062.

WANTED: R·390A parts. W6ME, 4118
Chasin St. Oceanside, Ca. 92054.

TELEVISION repair course. Learn how to
service televi$ion from master lechnician$.
Send S6.00 for first I"ron & datai ls to,
Guardian 20 E. Main, Ramsey, NJ

SELL COLLINS GEAR , 312B5, Round
Emblem S395, 516F2 W/$pellker round
emblem SI35 , KWM2A with 90ld plu9 in
relays $850, CPI Xtal pack S165. Calf Marty
WA31FQ, 2 15 --884~0 10.

FOR SALE: 480 back il$ueS of QST from
1935 throU9h 1973, most in b inderS,$125.00
plul $hippin.... 1 1 6 back issues of 73 , includin...
first 3, from 1960 through 1913,S10.00 plu~
$¥lipping. Ed H o p pe,r , W2G T, P.O. Box 73,
ROChelle Park, N.J. 01662 •

FOR SALE: 9 GloDar 470 ohm 50 Wlllt ncn­
inductive r..i~lors, fuse-clip mt9. S IO. , IRC
5K, 225 watt adju$!.ble power re sist o r,
S2.15 , Simpson Model 29 4" 0 - 500 v.e.e.
meter, S6 .00, Simpson Model 29 4" 0 - 1.5 m.
e.c. meter , S6.00, 10 tr.nsmittin... up.citors,
500 mmf (1 • 20KV, 3 - 10KV), SIO.OO, 4"
National Sleatite pillar IX 3/4 '" screw top,
mtg. eese, S2.00, Plate Tr.nsformer, 1200
v.c.t. • I emp, 115/2 30 pr;' , s 35 .00. Variable
Tunsformer (V.riacl. Gener.1 R.d iO type
100-R, 230 volt, 2KV, maximum current 9
limps, $15.00. A Dorhoffer, K2EEK, CQ
Magllzlne , 14 V.nderventer Ave., Port
Washington, N.Y.1l050.

SELL: 4·1000 A usee, S30. 1,000 pi 10 1ld ing
ClIP. S1 Ray track kw plate t.nk Coil f o r 80 &
40, plus kw bandswitch S16. UTC 5 .50 6kv
e.t. 300 rna, new, pick-up only, S15. 1200
v.c.t. I a. 1156230 v. pri. S35. Pick - up only.
OZ·PAKS: L a rge (seveul kW) S 30: small
12 kW) S20. R. RO$s, 95 Norwood Ave.,
Northport , NY 11168.

SPEC IAL DESIGNED P.G.BOAROS: Will
quote and build special boards per customers
spaClficlltion$. For complate informat ion
contact Wayne Camp, Camp Control Co.
P.O. Box 174,Garland, TX 15040.

FOR SALE: SB10 l, SB600, HP23, filter
S250 FOB. K1 BD, 103 E. Bartlett , Selah, WA
98942.

DX~O, HG·IO, S50 p lu$ shipping. SASE for
other ttems, WB6PCV, Marty Bi90S, 1926
Fell , S.F., CA 4 15·J8 1.Q4 09.

SURPLUS TELEPHONES Standard
Commercial MOelern dial d9$k phones.
Excellent condition. CO$! S30.00 _ fina for
ham ShaCk, bedroom, ele. Speci.1 to ham$
$5.95 prepaid U.S.A. only. Surplus Center­
WOBOH _. Box 82209 _ LinCOln , NE 68501

TECH MANUALS _ S6.50 each: SP~OOJX,

USM'16 , BC-348JNQ. ThousandS more
available. Send 50 cents (coin) for large list.
W3 IHO, 1218 Ro.nne D rive, washington, DC
2002 1.

FREE CATALOG. LEOS, Microphone$,
Headsets, IC's, Re lays, Ult r.ronic Davic9$.
Precision Trimmer CaPllcilOr5, Digital
Tnermometers, unique Components.
Cnllney 's, Box 15431, Lakewood, COll02t5.

HEATH-DX~O xmtr S55.00: Hamm",rlund
HQ·IOOAC rcvr. $110.00. Kurz , 211t w.29,
Zion,IL60099.

SOLAR CELLS DISCOUNT PRICES:35'1ro
off li st . Free information: SOlenco, 818-Q
18tn Sireet, Washington, D.C. 20006.

TEN TEC PM3-A wilh cmplt aces S 125
SBE-33 S150 Roytraik Aulolevel S75 2MTR
RCA LD S120 M i$c W8GVS 434 B le n he im
Rd. ColumbuS, OH 43214.

. . ,-

NOVICE, GENERAL AND CODE COURSES
are lIvailabl" at t he Harr ison, New York
School of Continuing Education. to two hour
sessions ona evening a week. ceotact George
Buchanan, WB2FVX, (9 14IRO-I-4183.

SELL: Drake ML--2, 2M. FM. Abrolute Mint
COndx! xU IS for 9 channel$. Complete. S219
WA3CUQ. 331 E. Main 51., Kuh town, PA
19530.

CLEANING HOUSE: Vikin\l Valianl,
SI20.00, Dow Key coax switch SlO.OO , New
4BTv Hustler S79.95, Super 75 Resonator
$24.95 ,2 Hustler 20 Meter ReronatorsS5.00
Each, Heath H P 13 S25.00 Channel Maste.
Rota tor S25.00, Hw 32A AS IsS40.00, RME
6900 $15.00, HW 12A S65.00, HW·l00
S100.00 , HP 23A PS $50.00. K4LRX, 2146
VangUllrCl Ave. HenClerson, KY 42420.

BICENTENN IAL QSL ilampl" 25 cenls. The
Q.CARD Co. P.O. Box 413 Cnester, VA
2J831.



LOOKING FOR o ld L ion.1 1... lns. Int..r. ,ted
only in ''0'' G"uge, . " cell. n t to 1iI. ..n_
cOrH:l it ion. Pr imOlry Inte rest is locomotiv.s
01'10 ' to 19S 2, but will co nsie!•• compl.t. sets
or more r.c.nt mOd.. IS. Am will ing t o DUY
o u t righ t '0' C.llsh o . sw'P rld io ge<Ir to meel
y o u ' needs. W.it. Dick Cow..n, WA2LRO,
C/O CQ M"9;lZin., or COl li S I6 /1 ' l~2 0 0.

DID YOU KNOW th.. t suppl.m.nts 10 lhe
b OOk, " C O YL," .. f...v.. ilable1 Th.y bring the
b OOk UP to d .. t. with VLRL Offlc.rs through
IHl ..nd the 6th YLRL Convention, herd .. t
Long Be,ch in M ..y '7 2 . If )'ou 1'141'0'." copy 01
"CO VL" ..nd WOuld like to I d d the new
supp l.m.nts (tn. p...... s ... " slott.d" so they
' i~ d ir.ctly rn te tn. "CQ YL" sp ir.. 1 DaCk.
b on.I, d rop , not. w ith y our feQuest t o
A uthOr/Pub lish.r, WSRZJ, LoulW S itndo ,
441 1 . 11 t h st., NW, AlbUQu.rQu., NM
"107. P luse . nCIOse two 10 cent stamps to
Coo.r.r cost 0' m .. ili09. Th. on••rH:l On ly book
.oout VLs in h .. m f' dio, " C Q V L," cont itins
2 1 ch a pt••s, o v.r 6 0 0 pnot09f.ph S. Ord.r
you. "u109fitphed cop y, o • • 9i ' t copy, 'rom
WSRZJ, $ 3 .0 0 post p,l id .

DRAKE 2_B w /2 • AQ "0" M Ult . , 2-AC
XTAL. C" lib .. Xtr .. XTALS for WWV & C. B.•
$1 75 L..t',y.tt. HA·2 3 0 C .nl. Cov....ge R..
ceiv.' w /spe..k., ·$ 30 .0 0 . M.I Coh.n, K2EWJ
12 Muntingto n B ..y Ra. Mu nf in 9ton N V
1 1113 .

LEADER OKilioKOpe LBO·lIM, Tnis Is ..
sm. lI 3" KOpe. It Is lik. n_ in . "cell.n t
work ing condi tion. 41 {2 X 1 101 X 150 Good
fa. "uOio , T V, h . m, etc, A Sking $ 5 5 .0 0 peus
posllge. Bri.. n C. K.nt 2 2 W.k. Ct. E.. t on­
t own, NJ 07724 . (2 0 115 42 -1S8O .

FOR SALE , B'Ck Issues o f " E lec tron ic T.Ch·
nic ian/O... I." " E l. ct ronic S . rvic ing", Populaf
EI.ct,onics" ..nd " Pop u lar M.cn..nlcs" ..so
" CB M..go1Zin." 4 0 c.nu per copy p lu l po s­
t ..9ft. P.G . M.. tn. w s P.O . 8 0" 11 Bloomingd..1e
N J 01403.

Employment W.nted
Mi9hly ."pe, ie n ced MF{YH f' g.f(lu.. t••n·
gin..r a.sir.s position In USA. 101 is wife is
Mo nt.ssorl teaCh., . w, ll e 10 C Q Bo" I S O.

WANTED, T. Ch n ic i.l n/S.. les person inter.sled
in w O,k lng in H .. m R ..die Star. in W.sfern
St.. t•. Would p.ele, someone in Mia 20's Male
Or F.mOIle with ."perience in r.PoIir ..nd/o,
WI.s. Would p r. t.r someone with 2 nd or 1st
commercia l ..no G ........ I class. S .. luy d.pena_
.nt on . "Def ienc•. Fim.. r ilit y with ' II types of
h.. m eQ u ipmen l WOuld b e 90od. Plu.. send
r. su m. w ith ' ir st I.tt.r, .. II in formation kept
contiden ti.l l. PI..... stat. all pu t . "peri.nce.
T o : C O Bo" 11S.

ELE CTR ONI C T E CM RE P in Sacrimento
.. r. i . B uy.r con nections w il h U. Cal. Unlver.
sit y ..nd m ilituy. Pf.l. f B io . Me d o r te st gea r.
O ...er 4 0 yea rs in e tect ecntes, For f.Sume r.Ply
t o CQ DO" 125.

Des'r. Salel/M.. ,k.ting pOsillon ,n R<laio
Co....munl(.l lionl Of ret..ted Inaustry.
Bac h.,or- Of Science Electral Engineering,
Mnt.fS in B u " n. " Administ rUion, AmOIteur
E" t f' , EIT , mie!w.st 10000tion, "" 29. R.ply
t o CQ b o " I OO.

AMATEUR RADI O VACATION Work and
b. OX from the luSh ,nd plush Islitnd 01 Sitint
Luclit . F.mily v.COIUons, OX pediUons. Your
VPZ c ..n .."ng.d 'or you. W. h.v" tne .igS
.nCl .nt.nn.. s toor For f.sefV.. tionl itnd infof '
m.tion co nt ec t r PI..nt.rs Inn M.lcolm Mobbs,
VPZLGH C...trl.s, S .. in t Lucl. British west
Ind ies. T.I· 3 3S 2.

MAR INE TEMPQ FMH HAND TALKI 6 CH
cn.ng.. .. nt.n.... xI..bs 2".00 Vit.su
FTOX40 0 $ 39 5 .0 0 FTDXS 1 0 $' U .OO, H.rD
21 3 -41'-3511 O .. y s n o me 2 1 l -21 6 .. 1 6 •. All
FOB 109 6 0 W illll ir. Suit.. 521 L os An9ftI.s.
' OO H.

FOR S A L E, Fi'th Edilion ( J .. n 19 3 5) of Tn.
R'Cllo Am.. t.u"s License M.nuitl $ 10 .00 . A.
Oorho"e., K2 EE K, CQ M'<;Iuine, 14
V.nd.fV.nt.r Av• . , Po.t W...hington, NY
11 050 .

MAGAZINES FOR SALE : C0/73/Q S T /H A M
R.dlo llsu.s ..t 10 c. n ts u ch (plus Sh ipping l
f. o m Lock need Holm C lu D, 2 1 1 4 Empir.,
Bu.oank, CA 9 150 '. S . no li st ..nd ch.d<.
A ..... il..DI. issu. s ..nd ..ny r.lunO Ou. w ill De
sen t pro mptly.

LEARN CO O E in • ,.w O.ys with ..ud io
f.' I." m.thod o f t . .. cnin9 I.tt.rs, nu mD.rs,
p u nctu.. tion. On. hOUf e.....tt. only $ 1 .00
GU'fd i.. n, 2 0 E . M.. in R.msey, NJ.

FOR SALE , N .. llo n.. 1 HRO·S OO solid stat.
5 Kc to 30 mHz. G ..n'l co ve " g.. ,eC'f. Like
n.w. L.. te ..r l.1 numb.r. M.nu.. 1 original
Clrto n. $160 0 . H.,,)' Kramer,'1 Whit.sboro
St. , V orkvill., NY Il 19 5 (31 51736 ·1253 .

1916 S u n wot LOw 20 C W T..,9ftt OX 'or
OX.rs with D..,.loot ri<;J s. MO'. OX FUN ,
..Ur . ct i.... C•• t i1i(;II1. . D.t.. ils 1...9ft S A S E
S u n 'P'Ot OX, 6 Cl inton, W...wic:k NY 10990.

B UY _SELL.TRAOE w, ite for fr.. m ..aer.
G iv. n a me, .cld'ess, (.I II I.U.rS. Co m ple t .
stOCk 0 1 m ..jo r bf.. ndS. N.w ..nd
r.cond itioned eQuipm.nt . C.. 11 us 10' best
dulS. W. buy C Oll in s, Or..ke, Sw..n, .tc. SSB
& FM . Associ.t.d R ..diO, 1 012 C on.." Ov.r­
I.nd P'fk, KS 66204 . 9Il -38 1 -5901 .

FOR SALE: 2 4 pCI. compulo, grade c.p.. ci_
tOfS, 10 00 mfd. 450 v. $60 .00 . L.f c.JIp.Ci .
tOf l ta r t blow.f ' or 4 . 10 00 o r .qu i $12 .00 .
O t n. r n;gnpow.r p.. rU a nd n .. relw.. r v.. il.. DI•
.. list 0 1 you ' need s. A . DOfhoff.r, K 2EEK,
CQ M"<;Iuin., 14 V l nd . ",. n t . f Av• . , POft
W.lll ington, N V 11050.

L ICEN SING C L ASSES 'or .. II Amlt.ur F C C
;r..d .s beginn in<;l J ..nu.. ry 11 .t MIll Of
Scie n ce incluoing qJoec ial solie! st.t••lectron­
iCI COUfse. Writ. Bo" 103 2, F lusn ing, N .V.
1 1 l!l 2 or C.. II 21 2~ 9 9 -'J '00 f or informlllon.

GENERAL RADIO ...nd om nol .. gen.r.. tor,
1 390A. Tnls unit putl out. wlel. f.ng. 01
nol.. in Ihe 20 KHz, .5 MMz, ..nd 5 MHz
ring• . V .. r from 3 Ouv to Iv. I h.. v. two for
$ 3S .0 0 plus postage . a Ch. Th....... in good
workin<;l cond ition. Brl.. n C. K.nt 22 W'ke Ct.
E.. lontown, NJ 0 1 1 24 .
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2 Meters (from page 75)

with only a limited crystal bucqet. I
can only applaud this development.
However, as areas with large ham
populations get more repeaters, it is
inevitable that more different fre­
quency pairs be used. In fact, if you
were to cover all pairs occupied by
twenty or more repeaters, you would
need 11 more pairs of crystals cost­
ing over $100.

There are a large number of re­
peaters using various unusual com­
binations of frequencies . These
combi na t ions are summar ized in
Table IV. Most of these unusual com­
b inations are used because of con­
gest ion, inte rmodulation problems, or
accidents of local development. It is
01 course a great service to visiting
amateurs if the most active repeaters
of a g iven area can be placed in
one of the most popular slots.

There are a number of interesting
observations which can be made
based on a study of the latest re­
peater directory and comparison
with the previous directory. The most
striking area of growth has been in
those h igh frequency repeaters
where the input frequency is above
147 MHz and 600 kHz above the out­
put frequency. In 1974 there were 67
repeaters in this category; in 1975
there were 184-an increase of al­
most 300%. This spectacular growth
is due to the rapid filling of the more
conventional channels in the large

II metropol itan reg ions. The past year
also saw a 40% growth in .16--.76
and .22-.82 occupancy.

A few geographical observations
can also be made. San Francisco and
the surrounding area really has a
shortage of unoccupied standard fre­
quency pairs. Southern Cal ifornia
has the greatest concentrat ion of
c losed repeaters. It is interesting,
and unfortunate if really true in
practice, to note that New Orleans
lists both the popular .16-.76 and
.34- .94 pairs as cl osed. Texas ap­
pears to have made the best attempt I
to concentrate the ir repeaters on the
most popu lar channels, thereby al­
leviating the crystal buying problems
of the hams in that area. Canada has
a particularly large number of 146.46­
147.06 MHz repeaters.

The study of repeater directories
is interesting from an historical and
practical po int of view. The growth ,
in particu lar the orderly growth, of
the repeater usage is easily seen.
The channel analysis of Table III will
easily show which crystals will ac­
cess the most repeaters for some­
body traveling outside the ir local
area. Get another set or so and have
more fun when you travel. • I

.... 67

. . 73, n

.. Cov. 11I
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USA Inc.
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Wilson Electronics
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Hy-Gain Electronics
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ew from tandard•••a quali
FM radio at less than$340:

730-830

Radios that
mean

business!

Introducing the STANCOM 890L. ..
big business performance at
a small business price.
All solid state 20 watt VHF/FM Businessllndustrial
2-way Radio Transceiver. featuring :

• All solid state.
• One or two channel design.
• Heavy duty microphone and cable

supplied.
• Compact size 6" x 2%" x 9" deep.
• Built-in speaker (EX speaker available).
• AC supply for base station use.
• Private channel available.
• Antennas-accessories and

installation quoted separately.
r- -- - ------ - - - - - - - -- - - - - --,

co
I Standard I
I Com 't' II mUnica Ions P.O. Box 92151 , Los Angeles, CA 90009 - (213) 532-5300 I

Please send more Name _

I information on the I
I STANCOM 890L Address I
I and other City I

VHF/FM rad ios.I Siale Zip I
L~'~ J

J anuory, 1976 • CO • 79



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. Gamma Match (no balun requ ired) make for high performance on c:N & phone across the entire 20 meter
band. The 204 Monobander is built 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 DB33 is the newest additton 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 OXe" oombination.

All Wilson MaRoband and Duobane! beams have the following common features:
• Taper Swaged Tubing • Adjustable 52 n Gamma Match
• Full Compression Clamps • Quality Aluminum
• No Holes Drilled in Elements • Handle 4kw
• 2 " or 3" Aluminum Booms • Heavy Extruded Element to Boom Mounts

WILSON AMATEUR ANTENNA SPECIFICATIONS
fGi I d ....,..., Front-ta ...... Lona • Turni,. Surbo- Winclloed '. mblld Shippinl

Cloi. 8Ic:k Ratio s.. Ratio ...... N._ E...,.....t "-di.. ,.. at eo MPH W ' ah t W.ialit
IdB' IdBI IdB' "" E1e4•••1S 'ft' "" ... ft' libel ,.., ,.., ....

M240 ... 17 30 30 2 73'0" .... t • .0 ,.. .. 63 1299'"- '2.0 20 30 .. • 31"4" 27'0" ..0 125 .. .. ,.......... , • .0 25 30 20 • ...- 22'''' 3.9 ,.. .. .. ,,....
M'.. 12.0 20 30 20 • 24'3" '''0'' 3., 03 ., .. ,,....
M'.. , • .0 25 30 2Q • 24'3'" HI...• 3.0 ,. 30 32 .....
M'" '3.0 20 30 31 • ,..... 18"1"' ,..

'3 34 ,. .....M'a< , • .0 20 30 17 • 18'0" 12"1"' 2.0 .. 2Q 22 .....
DBMI201 12.0 20 30 .. • 38'4" 27·... ,.. 10B ,.. ". 200...

mil , • .0 20 30 • 24'3'"
08431151 ... 2Q 30 20 • 24'3" 15...• ' .3 ,.. 36 36 '19.00

1101 ' • .0 25 30 3 18'0"
D8331151 ... 2Q 30 17 3 24'3'" 12'2'" 3.9 .. 3' 32 .....

1101 ... 2Q 30 3 18'0"

All Wille," Antennas •• FACTORY OIRECT ONLYI Tn- low prices a,. poaible by eliminating tn-deeter's discount. Most .ntuonas
in stock . If you order aoy .otuonr. you mey purer- e COR Ham II for $124 .95 or u COR CO.. for $85.95. &tnd ched!. Of money
order. Of phone in a.nkArrwric.d or Mat" Cherv-. All 2" Boom .ntennas shipped Ups. 3" by truck .

Call for tPUdel T~. AntenM & Rotor Puckage.

4288 S. Po.ris Avenue, Las V-vu. Nanda 89103 702·739·1931
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Are Yaesu's FT· 101 's the fi nest all ­
around transceivers in the world)
Yes - and now the best is even
better. The new FT-10 1E includes
a potent R. F. speech processor. Plus
improved, easv-to-use lever switches.
A more refined clarifier control
for push-button, independent
clarifier operation . There's also a
160 meter crystal included without
extra charge.

And all the other features that
have made the FT· 10 1 series of tran­
sceivers among the world's most
popular are st i ll here: 260 watts SSB

PEP. Globe-ci rcli ng power on CW
and A M. 160 to 10 meters range.
0.3uV receivi ng sensitivity. And
one very important feature you never
wan t to forget is the famous Yaesu
war ranty, strong dealer network and
convenient serviceability.

If you're a serious amateur,
you're always looking for more rad io.
And the FT·101 E is just that. $749"
buys you a m illion bucks worth of
enjoyment . See your Yaesu dealer
or write for our catalog. Yaesu
Musen USA, Inc. 7625 E_Rosecrans,
No. 29, Paramount , Calif . 90723.

"FT·l01EE 5659
FT·l 01E X 5599
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