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Three new money-saving

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

Ten watts minimum output and frequency modulation put real
punch into your signal. And the transmitter is fully protected —
gven operates into an infinite VSWR without failure!

The receiver is tops in fealures and performance. ""Hot 0.5 4V
sensitivity for 12 dB SINAD, Schmitt-trigger squelch with a thres-
nold of 0.3 uV or less, a diode-protected dual-gate MOSFET
fromt-end, IC IF, dual conversion and an 8-pole crystal filter for
superior |F shape and excellent adjacent channel rejection. Lin-

Heathkit

NEW HEATHKIT HW-2026 —

transmit & receive
on any 2-M channel
with no crystals to buy!

ear audio response and a built-in 2" x 6" speaker may make you
think the op 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 on-frequency and warn if the channel is already in use. A
mode switch selects simplex, —600 kHz offse! or an "aux'' crys-
tal with a different ofiset frequency, A built-in continuous/burst
encoder accesses most closed repeaters.

The HW-2026 is one of the smallest synthesized rigs you can buy,
but it's not difficult to build — just S circuit boards to wire. Align-
ment requires only a VIVM, although a frequency counter would
be helptul

Kit HW-2026, Synthesized Transceiver ............... 289.95
(plus 2.52 postage)
Kit HWA-202-1, ACPower SUpply ......cvovvevenaianss 32.95

NEW HEATHKIT HW-104 CW/SSB TRANSCEIVER -

now the latest broadband technology costs less

The reviewers and hundreds of customers have fallen in love with
our SB-104's instant Q%Y. II's easy to understand why — you just
pick the mode and band, then dial the frequency. It's thal easy.
Advanced broadband circuilry keeps you in tune — without pre-
selector, load or tune controis

Now Heath offers the same basic circuitry in our lower-priced
HW-series. Like the SB-104, the new HW-104 is 100% solid state
— cool and quiet — with an output you can instantly switch from
100 watls to 1 watt. Its coverage extends from 3.5 t0 29.0 MRz.
And, If you need the top end of 10 meters, add the optional HWA-
104-1 accessory, Its coils and filters fit onto the "104's"" existing
circuit boards and take you up to 29.7 MHz

The HW-104's performance is superiative. Transmissions are
clean and crisp — at 100 watts third-order distortion is 30 dB
down and unwanted sideband suppression is 55 dB. In the
receiver, broadband design virtually eliminates adjacent signal
overload, vel sensitivity is less than 1 xV. And because cross-
modulation and intermodulation have been dramatically reduced,
signals seem 10 "'pop out’” of a quiet background.

The HW-104 also has the convenience you want—a 15 MHz
WWV position on the bandswitch, a 15 MHz per turn spinner, 5
kHz markings on the circular dial, and a built-in 100 kHz/25 kHz
calibrator for accuracy to 2 kHz. Since it's 12 VDC powered, the
104" is an ideal mobile rig and the optional noise blanker pro-
vides up to 50 dB of effeclive blanking. For base station use, buy
the optional HP-1144 AC Power Supply.

Plug-in phenolic circuit boards and two wiring harnesses simplify
construction. AlignmentrequiresonlyaVIiVM, mikeand dummyload.

Kit HW-104, Transceiver .......... 539.95 (plus 5.56 postage)
Kit HWA-104-1, 10-M Accessory ...... 16.95 (plus .76 postage)
Kit HP-1144, AC Power Supply ...... 89.95 (plus 5.08 postage)
Kit HS-1661, Matching Speaker ..... 19.95 (plus 1.40 postage)
Kit SBA-104-1, Noise Blanker ........ 26.95 (plus .76 postage)
Kit SBA-104-2, Mobile Mount .. ..... 36.95 (plus 1.56 postage)
Kit SBA-104-3, 400 Hz CW Crystal Filter ............... 39.95

(plus .76 postage)



Transceivenr

NEW HEATHKIT HW-2021 HANDHELD TWO-METER
TRANSCEIVER —a great value in personal

and emergency communication gear

Compare the HW-2021 with any other handheld two-meter trans-
ceiver. In value and performance, we think you'll agree it's un-
surpassed.

A top-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 transmitter output is one watt minimum with 0.005% (or
better) stability. Frequency modulation and a separate built-in
mike provide a better signal. The receiver features 0.5 uV sensi-
tivity for 12 dB SINAD and a squelch threshold of 0.3 4V or less.
The HW-2021 comes with built-in nickel-cadmium batteries and
a separate AC charger. The battery-saver circuit uses a pulsing
technigue 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 |ater.

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 to compactness, some
soldering experience would be helpful. Alignment requires only
a VOM 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 (plus 1.40 postage)
Kit HWA-2021-3, Auto-Patch Encoder, 39.95 (plus .92 postage)

HWA-2021-2, CarryingCase ......... 12.95 (plus .76 postage)

Send for your
FREE Heathkit
Catalog today!

—i—--i'-'-DJ
Heath Company Dept. 12-13
Benton Harbor, Michigan 49022

Enclosed is $ ., Including postage,

for the items checked.

Name

Street Address

reasons to bhuild a

Qur new Heathkit Catalog contains one
of the finest selections of amateur ra-
dio gear ever — over 56 ham products
in alll You'll find the same superb per-

] Please send me a copy of the latest Heathkit Catalog.
Please send the following merchandise:

HW-104 SSB/CW HW-2026 Synthesized

City State ZIP

Transceiver 1 2-M Transceiver

HWA-104-1 HWA-202-1

10-M Accessory AC Power Supply

HS-1661 HW-2021 Handheld

Station Speaker 2-M Transceiver

HP-1144 HWA-2021-2

AC Power Supply Carrying Case & Strap
| SBA-104-1 HWA-2021-3

Noise Blanker Auto-Patch Encoder

SBA-104-2 HWA-2021-4

Mobile Mount Crystal Certificates

SBA-104-3

400 Hz CW Filter

Heathkit products—digital-design color
TV, stereo and quadraphonic compo-
nents, automotive accessories, fishing
and marine gear, It's the world’s larg-

formance and value in almost 350 other est selection of electronic kits.

All prices are mail order, FOB factory.
Prices and specifications subject to change without notice,
See your Heathkit Catalog for credit terms and details. AM-321

'---'ﬂ----_------—----ﬂ

e T X -

Please add the above items and postage to my Heath

Revolving Charge Account #
Signature

(necessary to send merchandise)

January, 1976 e CQ

O
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INTERNATIONAL CRYSTALS & KITS
OSCILLATORS + RF MIXER + RF AMPLIFIER « POWER AMPLIFIER

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 ordering.
Price $3.95 ea.

¥

OF-1 OSCILLATOR

Crystal controlled trans-
istor type. 3 to 20 MHz, OF-1,
Lo, Cat. No. 035108. 20 to 60

MHz, OF-1, Hi, Cat. No. 035109
Specify when ordering.

Price $3.25 ea.

EX CRYSTALS
HC 6/U HOLDER)
at. No. Specifications

031080 3 to 20 MHz — For

use in OX OSC Lo
Specify when ordering

$4 .95 ea.
20 to 60 MHz — For
use in OX OSC Hi

Specify when ordering
$4.95 ea.

3 to 20 MHz — For
use in OF-1L OSC
Specify when ordering

$4.25 ea.
20 to 60 MHz — For
use in OF-1H OSC
Specity when ordering.

$4.25 ea.

031081

031300

031310

CQ o Janvary, 1976

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

Price. $4.50 ea.

SAX-1
TRANSISTOR
RF AMP

A small signal amplifier to
drive the MXX-1 Mixer. Signal
tuned input and link output.
3 to 20 MHz, Lo Kit, Cat. No.
035102. 20 to 170 MHz, Hi Kit,

Cat. No. 035103
Specify when ordering

Price $4.50 ea.

PAX-1
TRANSISTOR
RF POWER AMP

A single tuned output amplifier
designed to follow the OX or
OF-1 oscillator. Outputs up to
200 mw, depending on
frequency and voltage. Ampli-
fier can be amplitude modulated.
J to 30 MHz, Cat. No. 035104

Specity when ordering.
Price $4.75 ea.

BAX-1
BROADBAND AMP

General purpose amplifier
which may be used as a tuned
or untuned unit in RF and
audio applications. 20 Hz to
150 MHz with 6 to 30 db gain.

Cat. No. 035107
Specify when ordering

Price $4.75 ea.

Shipping and postage (inside U.S., Canada and Mexico only) will be prepaid by

international. Prices quoted for U.S., Canada and Mexico orders only. Orders

for shipment to other countries will be quoted on request. Address orders 1o
M/S Dept., P.O. Box 32497, Oklahoma City, Oklahoma 73132.

international Crystal Mfg. Co., Inc.
10 North Lee
Oklahoma City, Oklahoma 73102
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Henry Radio stores can now supply the complete line of Yaesu egquipment.

rad

For over 40 years...dedicated to amateur
radio...to offering the finest products...to
dependable service.

KENWOOD

TS-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 520's low price...
$629. Write for full description on the 520 as well
as Kenwood's new TS-700A 2-meter transceiver
and the R-599D/T-598D “twins.”

The Tempo “ONE" SSB transceiver represents the
culminating achievement of many years of exper-
lence 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"

The Tempo One Digital...$498.00

AC /one, 110-220 volt 50/60 cycle power supply
DCNA, 12 volt DC power supply

8 na
lo thaol S::;

Henry Radio’s
TEMPO
VHF/ONE

Full phase lock synthesized (PLL) so no channel crystals
are required e Solid-state « 5 digit LED receive fre-
quency display ¢ Full 2-meter band coverage (144 to
148BMH2z) 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 e Plugs directly into
the VHF/ONE o Noise blanker built-in e VXO for full
frequency coverage o $225.00.

Henry Radio’s

2K-4

The 2K-4 linear amplifier em-
bodies all of the lamous
features of the 2K-3...rugged
construction, reliable perfor-
mance and heavy duty com-
ponents, plus unique modern
styling. The tilted RF deck
faces up for easy visibility and
convenient operation. I you
are one of the more than 3000
happy 2K owners, trade up to
the new 2K-4. If you are nol
one of the group, now is the
time (o join.

The 2K-4 (conscle or desk

meet
Henry
Radio . ..

Walt Henry Ted Henry

WEZN weuou
ANAHEIM LOS ANGELES

WBARA
BUTLER

Plus a large stalf of highly qualified sales and service
personnel pledged to serve you. Henry Radio carries large
stocks of all major brands. We take trade-ins, sell used
equipment and offer better terms because we carry our
own financing. Our reconditioned equipment carries a
15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of new
equipment. Export inquiries solicited. Also, military,
commercial, industrial, and scientific users...please write
for information on our custom line of high power linear
amplifiers and RF power generators.

Prces subpect fo change without notice

Henry hadly

11240 W, Olympic Bivd., Los Angeles, Calil, 90064 213/477-6701

931 N. Euclid, Anaheim, Calif. 92801 114/772-9200
Butler, Missouri 64730 B16/679-3127
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This issue marks the beginning of
what will be a new era for CQ, The Ra-
dio Amateur’s Journal. After 31 vyears
of being published in the nominal 6" X
9" size, CO now joins the vast majority
of consumer and technical publications
in the BX" X 11%” format. But rather
than just “putting the old magazine un-
der the magnifying glass” and simply
giving the same design only a little lar-
ger, we have |labored to produce a maga-
zine which is totally new in appearance,
and which will, over the next few
months take a totally different ap-
proach to this hobby of Amateur Radio.

The new approach will include such
techniques as the "“Real Time Review.'
For decades the Amateur has been sub-
ject to various quality editorial reports
on new Amateur equipment, but usually
the reports have come too late to help
the eager buyer. The gear is a8 year old
before the first word of comment hits
the Amateur press, We're changing that,
Already underway are “Real Time Re-
views'” on two major manufacturer's
products which will not be released for
several months. You'll read evaluation's
of these products in the issues of COQ
following the manufacturer's own pro-
duct introductions.

There are several other “‘new twists”
we'll be breaking over the next few
months but only after we've ironed the
mechanics of each one will we release
them to the pages of CQ.

CQ is not the largest of the Amateur
magazines, but we believe it's the best
for the active, intelligent Amateur. CO
has always been ndependent and pro-
gressive, sometimes controversial, and
unfortunately, often late, As we change
so many of our characteristics we will
strive to retain our progressiveness, In-
dependence and controversiality, and
mast importantly, shake off the perni-
cous problem of |ateness once and for
all. This issue should arrive somewhat
earlier than the dreadfully late Novem-
ber and December issues, and February
will show still further improvement,

Despite groundless rumors to the
contrary, we're in the Amateur Radio
publishing business "for the duration”
and we intend to remain a factor in this
highly unpredictable hobby/service,
Those who would count us out would
do well to tend to their own business,
CQ was around before 73 or Ham Radio
were gleams in their publisher's eyes,
and we'll still be around when other
Johnny-come-lately’s crop up, but we’ll
still be around, of that you can be sure.
Onward and upward!

K2MGA

On The Cover

The young lady balancing the DXCC
QRPp no. 2 Trophy is South Dakota
born Dijana Wetzler, friend and former
student of KBEEG.

LZero Bias

A Guest Editorial
by Dr. Theodore J.
Cohen, WAUMF

The Fall of the Amateur Service?

An apparent emergency on Christ-
mas day, 1975, involving a small boat
on |Lake Erie, and the resultant com-
munications between Amateurs and the
Coast Guard on 3804 kHz, raises many
questions about our value in emergency
situations, and about the general con-
duct of Amateurs today. For an inci-
dent which involved many Coast Guard
districts, a Coast Guard cutter, and a
number of helicopters, one certainly
would not have expected to hear the
following from Amateurs on the emer-
gency frequency: monologues by opera-
tors supposedly trying to assist with the

rescue efforts, swearing, backbiting,
belching, tuning up and other forms of
intentional interference, calling ca

without 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 tell
the Coast Guard how to handle the
search effort, further complicating a sit-
uation already made difficult by the
poor weather conditions prevailing at
the time, So chaotic were the " ‘emer-
gency commumnications” at one point
that the pilot of Helicopter 1441, in an
erroneous but not unwarranted com-
ment, lamented the fact that the CB'ers
on the channel were not keeping the
frequency open! Even after 3804 kHz
was declared an emergency frequency
by the Coast Guard, the disruptive acti-
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 dur-
ing emergency are well documented in
the Amateur literature. Suffice to say
here that if any operator has assumed
control, do not transmit on the emer-
gency frequency unless directed to do
50,

As for those individuals who lack the
maturity to conduct themselves in an
acceptable manner, and who hide their
adolescent behavior behind the anony-
mity of unsigned transmissions, ignore
them! Responding to their transmissions
just worsens an already deteriorating sit-
uation. Remember Amateur Radio
exists for the services it provides. And if
we ever hope to maintain the Amateur
Service as a viable communications me-
dium n the vyears ahead, each of us
must pursue our on-the-air activities in
such a manner as to reflect credit upon
the Service, and upon ourselves as well,

- W4UMF
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ifthe 4-BTV
weighs 39 more... |
whatdo others

leqve out | f——

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.

—— D e ————— . m— *-a_

* Lowest SWR—PLUS! without damage to the aluminum tubing. !
e Bandwidth at its broadest! SWR 1.6to 1 or » Guaranteed to be easiest assembly of any ',
better at band edges. multi-band vertical. |
* Hustler exclusive trap covers “Spritz” extruded « Antenna has %"-24 stud at top to accept RM-75 I
to otherwise unattainable close tolerances or RM-75-S Hustler resonator for 75 meter
assuring accurate and permanent trap operation when desired.
resonance.

 Top loading on 75 meters for |
» Solid one inch fiberglass trap forms for broader bandwidth and higher radiation
optimum electrical and mechanical stability, efficiency!

» Extra heavy duty aluminum mounting bracket » Feed with any length 50 ohm coax.

with low loss—high strength insulators.

* Power capability—full legal limit on SSB and
e All sections 1%" huv! wall, high strength Cw.
aluminum. Length 21'5".

¢ Ground mount with or without radials: roof
« Stainless steel clamps permitting adjustment mount with radials.

onesetting for total band

40 THROUGH 10 METERS

USTLER 3% 1
4-BTV |
Available from all distributors 15 POUNDS |}t
who recognize the best!

new-tronics corporat

6 » CQ & Janvary, 1976

15800 commerce park drive,

|On brook park. ohio 44142
Exporter: Roburn Agencies, Inc., New York, N. Y.




Russian Boycott

Editor, CQ:

Regarding The Sasa Story | 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.”’

| understand the frustration in seeing
valuable points wasted in a contest be-
cause of such a “boycott” but | 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 Kazakhs),
are excellent operators and very know-
ledgeable technicians. | was in the So-
viet Union and personally met many U
hams. Most of them have learned
enough English to handle a light conver-
sation and that's more than the majority
of the world’s hams can do, at least
those who cannot speak a second lang-
uage.

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 their political leaders.
This is like blaming the average Soviet
citizen for not spending his winter vaca-
tion in sunny Miami. Why? Is it up to
him? What can he do when he is ordered
not to work with a certain country?

About 20 years ago, when | was
YO2BO in Romania, we were ordered,
for pure political reasons, not to work
Yugoslav amateurs. What could we do?
Defy the order and get us and our famil-
ies in trouble? Here and there, for the
sake of a new country we tried to make
a forbidden QSO, not emphasizing the
prefix or the name of the country, just
barely mumbling the forbidden letters
YU.

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

Our Readers Say

(but asking QSL through a neutral
Swedish ham) or he told us honestly:
this QSO is prohibited. Could he be
called very stupid? | 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, informative and enter-

taining, with many good photos.

George Pataki, WB2AQC
New York, N.Y.

Trigger Electronics

Editor, CQ:
| read about Mr. Veen’s experience

with Trigger Electronics in your Octo-
ber, 1975, issue ("“Our Readers Say"’
Column).

| sent Trigger Electronics a check
for $79.40 on August 29, 1974. Of
course, they have not sent the merchan-
dise and it has been over a year, al
though they were very fast to cash the
check. | 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.

| would suggest that there ia a strong
possibility they are making fraudulent
use of the U.S. mail.

M.C. Gilliland, WBONHG
Denver, CO

Editor, CQ:

Concerning the letter in the recent
issue of CQ 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-
fortunatally 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 CB 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

1

they will go to bat for you. After all
they gave Trigger permission to sell
their products and they have a reputa-
tion at stake too,

Instead of writing the B.B.B. con-
tact the States Attorney office in
Chicago.

Larry Cotariu, WASMZS
Skokie, IL

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

Repeater Woes

Editor, CQ:

Steve Cole’s, WB8BGQ, article
“Don’t Build A Repeater” could not
be more accurate, and |I'm sure there
are hundreds of other trustees that
agree.

Manny Marcel, WB2BON
Trustee: WR2ADZ, WB2AEB
Uniondale, NY

K3AZ's Firecracker

Editor CQ:

Two items, Dick:

1. Dial-A-Prop is great. Makes one
feel someone is personally interested
in readers.

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

Makes one want to take out a life-
time subscription to CQ|

C. Rozycki, WN2BXH
Patchoque, NY

To Each His Own

Editor, CQ:
| think it's great that progress is be-
ing made towards aiding the handi-
(continued on page 15)
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A Replacementis an Improvement
with

Amperex RF Communications Componen
RF Power Tubes, '
RF Power Transistors,
Small Transmitting Tubes,
Microwave Triodes,
Silicon Rectifier Stacks,
Vacuum Capacitors,
Industrial Receiving Tubes.

IFor complete information on

A e T Amperex
and Components for
TDARAMOERECW 'S THINEING IN TODAY S FRODUCTS

« RF Communications Transmitters
- Radio & TV Broadcast Equipment A NORTH AMERICAN PHILIPS COMPANY
» Industrial Power Supplies & Oscillators

« Microwave Ovens & Commercial Radar Equipment
= Scientific Instruments...

contact Bob Norris, Distributor Sales Operation.

Amperex Electronic Corporation, Hicksville, New York 11802
Telephone: 516-931-6210



AUTOMAIES
THE MOBILE

ANTENNA.

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 vou just sit behind the wheel and change
from 20 to 40 to 75 meters while your 742 automatically loads itself for
each band —perfectly.

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

Model 742 automatic triband mobile antenna. $79.95.

Only from Swan. Where else?

Dealers throughout the world
or order direct from

Swamn.

ELECTRONICS
A subsidiary of Cubic Corporation
Home Office:
305 Airport Road - Oceanside, CA 92054




10

Now save $100+
on the 2 meter rig
you’ve always wanted

SN

: ARRLUUNNRNNNNSS

% — .

Now $679

The incomparable
KLM MULTI-2000

e SSB

* FM

® Full Band Coverage

Shown with KLM
| 60-watt totally-
compatible amplifier

You know the KLM MULTI-2000. It’s the And now the **Multi-" can be yours at a
best. It's reliable. The plain fact is it's $116 savings.
incomparable.

See your KLM dealer and take one home
It's incomparable because it gives you a today.

state-of-the-art synthesized oscillator that's
always crystal controlied through a
phase-locked loop.

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

Also ask them about KLM's totally
No other multi-mode 2m transceiver has this. compatible amplifiers and antennas.

KLM ELECTRONICS

17025 Laurel Road, ® Morgan Hill, CA 95037
(408) 226-1780, 779-7363

cCQ o Januvary, 1976



WITH
BUILT-IN
LIGHTNING
ARRESTER

1.
2

3
4.
S

b
7

HANDLES FULL 2 KW PEP ll'll'.’l THEN SOME.

Broad-Banded 3 to 40 Mc.

HELPS TVI PROBLEMS By Reducing Coax Line -

Radiation

NOW-ALL STAINLESS STEEL HARDWARE. S0239

Double Silver Plated

IMPROVES F/B RATIO By Reducing Coax Line
INSULATOR. Withstands

Pick-Up
REPLACES CENTER
Antenna Pull of Over 600 Lbs.

BUILT-IN LIGHTNING ARRESTER, Protects Balun

—Could Also Save Your Valuable Gear
1|iHllrl.ll LT-IN HANG-UP HOOK.
ees,

ldeal For Inverted
Multi-Band Antennas, Dipoles, Beam and

d
NOW BEING USED EXTENSIVELY BY ALL BRANCHES

Current d«alrbut«oOn

'?H—_E_‘ﬂ
™

-

T ———_——————— ey

current distribution

OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA.

THE WORLD OVER

They're built to last

IT'S WHAT'S
INSIDE
THAT COUNTS!

s DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

BIG SIGNALS DON'T JUST HAPPEN-

GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm un-
balanced (coax line) to 50 or 75 ohm balanced load.
4:1 model matches 50 or 75 ohm unbalanced (coax
line) to 200 or 300 ohm balanced load.

GUARANTEE
no other balun, at any

We'll

price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features.

UNADILLA RADIATION PRODUCTS

MFRS. OF BALUNS
Tel: 607-365-2985

Dept. CQ UNADILLA, N.Y. 13849

nouncing

® Wheaton, lllinois — The Wheaton
Community Radio Amateurs midwinter

hamfest is Sunday, February 8, at the
DuPage County Fairgrounds, Wheaton,
Illinois (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
self-addressed stamped envelope to L.O.
Shaw, W90KI, 433 S. Villa Avenue,
Villa Park, Illinois 60181. Advance
tickets postmarked no later than Feb. 1.
® Southfield, Michigan — The South-
field Amateur Radio Club’s 10th Annu-
al Swap and Shop will be held on Janu-
ary 18, 1975 at Southfield High School,
Ten Mile and Lahser Rds., Southfield,
Michigan, Tickets $1.50. For more in-
formation about tickets and tables write
to Mr. Robert Younkders, 24675 Lahser
Rd., Southfield, Michigan 48075.

® Traverse City, Michigan — The Cherry-
land Amateur Radio Club will hold its
third annual Swap ‘N Shop on Saturday,
14 February 1976, from 9:00 a.m. to
4:00 p.m, at the Northwestern Michigan
College campus in Traverse City. Door

prizes will be given away. for more in-

formation contact Bill Mader,
WABWWM, Box 2, Empire A.F.S., Mi.
49630. Donation is $1.00.

® Griffith, Indiana — The Lake County
Amateur Radio Club, Inc., announces
its 23rd Annual Radio Club Banguet
scheduled for February 23, 1976 at the
Griffith Knights of Columbus Hall,
1400 South Broad Street, Griffith, In-
diana. The banquet will start promptly
at 6:30 p.m., CST. Enjoy a delicious
home-cooked meal - - all you can eat - -
entertainment, special awards, speeches,
gifts, and an evening of companionship
with your fellow amateurs. Tickets
$7.50 each, availabel from Herbert S.
Brier, WO9EGQ, 409 South 14th St.,
Chesterton, Indiana 46304, or from
other club members. Positively no tick-
ets sold at the door!

® Cuyahoga Falls, Ohio — The 1976
Cuyahoga Falls Amateur Radio Club
Annual Auction and Flea Market will be
held February 27, 1976 at the Bolich Jr.
High School, Cuyahoga Falls, Ohio. The
admission is $1.50 advanced registration

(Deadline Feb. 1, 1976) and $2.00 at
the door (night of auction) Talk in
W8VPV B84/24-04/64-52/52. For info
contact KBVAK 216-644-1213.

® Mansfield, Ohio —Mansfield Mid-Win-
ter Hamfest/Auction will be held Sun-
day February 1, 1976 at the Richland
County Fairgrounds. Forums, indoor
flea market (tables $1.00) displays,
prizes, auction. Easy access from |-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. Additional info

from K8JPF. (419) 529-2801 home
(419) 524-1441 work.
® Davenport, lowa — The Davenport

Radio Amateur Club Hamfest is Febru-
ary 22, 1976 at the Masonic Temple,
Davenport, lowa. Admission is $1.50
advance, $2.00 at door. Tables available
at a small fee. Talk in on 28/88 and 52
simplex. For tickets and info. write:
WA@GXC, Dick Lane, 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-
habilitation Center, 4461 S. Federal
Hwy., Stuart, FL. Exhibits and Swap
Shop covered and air conditioned. Swap
Shop opens B8 a.m,; set up Friday. Talk-
in 46/.06, .94/.94.
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“"FACTORY DIRECT ONLY"

“WILSON GOES MOBILE”

introducing the new WE-224

FEATURES

. 24 Channel Operation

. One priority Channel

. Selectable 1 or 10 Watts Qut

. 10.7 Monolithic Filter Installed

. 455 KHz Ceramic Filter

. Numerical Read-out on sach Channel
. Built-in Adjustable “"Tone- Burst” Generator
. Front Panel Tone Encoder Control

. Accepts Wilson 1402 & 1405SM Xtals
10. Individual Trimmer Capacitors for both TX/RX
11. Mosfet Front End

12. Helical Resonator

13. High VSWR Protection Circuit

14. Reverse Polarity Protection Circuit
15. NBFM - 16 KHz Channel Separation
16. External Speaker Jack

17. Built-in Speaker

18. Dynamic Microphone Included

18. Mobile Mounting Bracket Included
20, Frequency Range 144-148

21. 6% "W x 2%"H x 9%"D

22. Weight: 5% lbs.

23. Power Requirements:

Source: 13.5 VDC £ 10%

Recsive: .4A5A

Transmit: 2.6A (10W), .7A (1W)

DN hWN -

WE-224; 52/52, SIMPLEX PLUS

TWO TX/RX CRYSTALS, YOUR CHOICE
(Common Repeater Frequency Only),
MOUNTING BRACKET; MOBILE MIKE

SPECIAL
INCLUDES:

14025SM HAND HELD
2.5 WATT

1405SM HAND HELD

FEATURES 5 WATT

HAND HELD

TRANSCEIVER
144-148 MHz

$199.95

1402 SM

&« § Channal Oparation
Iindividual Trimmers
on all TX/RX Crystais

= All Crystals Plug In.

« 12 KHz Ceramic
Fiiter

« T8.TIF and
455 WKC IF

= 3 Microvolt

¢ Semsitivity Yor 20d8
Quinting

s Weight: 1 In. 14 oz
s Battery

s S-Meter/Baltery

1405 SM

* & Channal Operation
#* Individus! Trimmaears

on all TX/RX Crystals
Al Cryitals Plug in

12 KHz Ceramic

Filter

s 10.7 and 45

KC IF

-4 Microvailt
Sensitivity 'or 20 4B
Suierting

Weight: 1 ib. 14 oz,
frsi Batiery

« Ballery Indicstor

indicator Size: DT/ a1 34
= Siza: DT E1TM =27/

=27 Switchable 1 & 3

2.5 Walta Minimurm

Cutput @ 13 VDC

Current Drain RX

Watty Minimum
Dutput @ 12 VDC
Current Drain: BX
1d MA TX S00 MA 1d MA TX 400 MA
* Microswitch Mike {Iw) 900 MA (3W)
Button Microswitoh Mike
Button
Unbreakabls Léxan®
Case

SPECIAL ON EACH RADIO INCLUDES:
1. Antenna 4,52/52 Xl

2. Case
3. Batteries

5. Your Choice of 2 TX/RX Crystals
(Common Frequency Only)

OPTIONAL
TOUCH- Can be Modified

TONE for
PAD MARS or CAP

SHOWN

12 = CQ e Janvary, 1976

TRANSCEIVER
144-148 MHz

ACCESSORY
SPECIALS

SFECIAL
DESCRIPTION FRICE

BC1 - BATTERY CHARGER $36.95
BPF - NI-CAD BATTERY

LCY - 1402 LEATHER

e A ——
LCZ - LEATHER CASE

FOR 1405, Z202. 4302 . ...
SM2 -SPEAEER MIEKE

FOR 1402 AND 1405

TE! - SUB-AUDIBLE TONE
ENCODER INSTALLED . ... 35.9%
TTP-TOUCH TONE PAD
INSTALLED

XF1 - 1007 MONOLITHIC

IF XTAL FILTER INST. ..
CRYSTALS: TX. OR RX
Commaon Frag. Only)

BC-1 NI-CAD
BATTERY CHARGER
WITH REGULAR AND

TRICKLE CHARGE
FEATURE




announces the addition of

O)yioon Electronics Curf.

220

2202 SM

FREQUENCY RANGE 222 - 225 MHz

* 6§ Channel Operation
s Individual Trimmers on all TX/RX Crystals
» All Crystals Plug In
e« 12 KHz Ceramic Fllter
e 10.7 and 455 KC IF
e .3 Microvolt Sensitivity for 20 Db Quieting
» Weight: 1 Ib. 14 oz. less Battery
« Battery Indicator
*Size: 87/8x13/4x27/8
« Switchable 1 & 2.5 Watts Output
® 12 vDC
s 2.5 Watts Minimum Output @ 12 VDC
e Current Drain: RX 14 MA TX 500 MA
* Microswitch Mike Button
* Unbreakable Lexan#® Case

USES SAME ACCESSORIES AS 1405

AND 450

4502 SM

FREQUENCY RANGE 442 - 450 MHz

*» 6§ Channel Operation
e Individual Trimmers on all TX/RX Crystals
* All Crystals Plug In
« 12 KHz Ceramic Filter
= 10.7 and 455 KC IF
* .3 Microvolt Sensitivity for 20 Db Quieting
= Weight: 1 Ib. 14 oz. less Battery
« Battery Indicator
eSize: 87/8x13/4x27/8
* Switchable 1 & 1.8 Watts Qutput
® 12 VvDC
o Current Drain: RX 14 MA TX S00 MA
* Microswitch Mike Button
* Unbreakable Lexan® Case

USES SAME ACCESSORIES AS 1405

INTRODUCTION SPECIAL

129%9°°

INTRODUCTION SPECIAL

27y

INCLUDES INCLUDES
1. 2202 SM 3. Battery Pack 1. 4502SM 3. Battery Pack
2. Antenna 4. Leather Case 2. Antenna 4. Leather Case

5. 223.00 Simplex Installed 5. 446.00 Simplex Installed

TO: WILSON ELECTRONICS CORP., 4288 S. POLARIS AVE., LAS VEGAS, NEVADA 89103
(702) 739-1931

JANUARY FACTORY DIRECT SALE ORDER BLANK

2202 SM @ $279.95, 4502 SM @ $299.95, WE-224 @ $209.95.
1402 SM @ $199.95. 1405 SM @ $279.95.

BC1 @ $36.95. BP @ $15.00. LC1 @ $14.00. LC2 @ $14.00.

SM2@$29.95. __TE1@ $39.95. (SPECIFY FREQUENCY }
TTP @ $59.95. XF1 @ $10.00. TX XTALS @ $450ea. _____RX XTALS @ $4.50 ea.

EQUIP TRANSCEIVER AS FOLLOWS: XTALS A. B.

C. D. . s
ENCLOSED IS LJCHECK [IMONEY ORDER 0[OMC [BAC
CARD # EXPIRATION DATE

NAME

ADDRESS

CITY STATE
SIGNATURE

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

Janvary, 1976 e CQ »




—

W AN

-

-

i

R. L. DRAKE COMPANY

January, 1976

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 WV-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!

@ 540 Richard St. Miamisbur '
’ g, Ohio 45342
m@ Phone: (513) 866-242] « Telex. 288017

(€ See us at SAROC in Las Vegas 5




Our Readers Say

.. . Continued

capped (The Optacon, Oct. 75), but
would rather read about it somewhere
other than my CQ Magazine “The
Radio Amateur’s Journal.”

Steve Gillispie, WBBCGC
Hurricane, WV

As the title above says, “To Each
His Own.” But it seems to us that one
of the most elementary 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 becoming
available to blind or deaf and blind
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 would
withhold even that small amount of
coverage from CQ. Sorry, Steve, but
the vast majority of our readers feel
differently, and so do we. — K2MGA

Fair Shake

Editor, CQ:

| am writing in response to the
statement made by Mr. Richard Ross,
K2ZMGA, in his review of the Heath
SB-104 (CQ, August 1957). In parti-
cular please refer to page 73 column 2
sentence no. 1. “Amateur Radio oper-
ation hasn’t been this simple before.”
Evidently K2ZMGA himself wasnt “in
tune” with amateur radio, as |'ve been
using a Triton |l by Ten-Tec for a
good year before the SB-104 was in-
troduced and Triton |l does not need
tuning (I will give you the benefit that
you do need to “resonate” the receiver
but it is broadband tuned.) | feel an
apology if forthcoming to Ten-Tec —
by the way when did you test the
Triton, |'ve only been subscribing to
CQ since June 1974?

| realize that Heath is a “biggy”
and you will not offend them but
please give us Triton/Argonant owners
a fair shake. |'m pleased with both.

Jake Meyer, KZ5JA/WBBGNUL
Fort Clayton, Canal Zone

Most certainly, broadband transmitter
output circuits have been with us for
many vyears. In the late 1950,
1959 to be exact, Central Electronics

introduced the 100V, a broadband- | ion. The Ten-Tec, Atlas, Signal One

tuned linear amplifier. So the simple
presence of broadband-tuned output
circuits in a transmitter does not by
itself, indicate the “ultimate’ in sim-
plicity or operating ease. It was and is
my opinion that the total ease of op-
eration of the SB-104 in all respects
warranted the observation, “Amateur
Radio operation hasn’t been this sim-
ple before.” Operating preferences
vary from one operator to the next,
and while our aim is to remain impar-
tial in our equipment reviews, it is im-
possible to distill out all personal opin-

and Swan broadband transceivers are
all fine quality gear, and all had their
own distinct design objectives. The
fact that another transceiver strikes
the fancy of a reviewer at a particular
moment, in no way reflects his opin-
ion of another transceiver. We can
only review one at a time! — K2MGA

The Editors of CQ welcome your letters,
cards, comments and observations about
Amateur Radio in all its wvarieties. To
improve your chances of seeing your letter
in print, please type, print neatly or use
your most legible longhand, Sorry, but we
can’t print a letter which we can't read.

Send for Gregory Electronics \

Fabulous NEW 1976 CATALOG!

The GENERAL ELECTRIC

Personal Pager

FM SINGLE FREQUENCY RECEIVER

pcos 150-17a whz. SG 8
any model

PC05 450-470 MHz. $98

any modgdel
W.2%" H.5".D.1" Weight-9oz.
Both ranges available in 2 models.

(Prices include Ni-Cad battery and charger)
Deduct $15. less charger, deduct $10. less batleries,

® Tone only (no audio).

®* Tone and Voice (tone foliowed by message).

(Tone models for use with one or two selective
frequencies from 517.5 Hz to 967.5 Hz).

* Rugged LEXAN case * Light weight - pocket
size * Spring clip mounting * Can be used with
Ni-Cad, Mercury, or Dry batteries,

| ®* Reeds if available — $5.00 each

Call for more information,

Motorola TLD-1000
11 Channel Mobile Telephone

*208

oo S GREGORY ELECTRONICS CORP. @
The FM Used Equipment People. °

249 Route 46, Saddie Brook, N. J. 07662
Phone: (201) 489-9000

For manual operation only. Less ac-
cessories, elements and case (chassis

only).

\

.

IQI .'
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Now...more than ever---

the TEMPO line means solid value

Tempo VHF/ONE

the “"ONE" you've been waiting for

No need to wait any longer — this is it! Whether you are already on
2-meter and want someting better or you're just thinking of getting
into it, the VHF/ONE is the way to go.

* Full 2-meter band coverage (144 to 148 MHz for transmit and receive. »
Full phase lock synthesized (PLL) so no channel crystals are required. »
Compact and lightweight — 9.5" long x 7" wide x 2.25" high. Weight —
About 4.5 Ibs. » Provisions for an accessory SSB adaptor. « 5digit LED
receive frequency display. » 5 KHz frequency selection for FM operation.
* Automatic repeater split — selectable up or down for normal or reversa
operation, * Microphone, power cord and mounting bracket included. »

Two bunlt-inl f.:frngra_lmmahlu :har!nuli. « All n_ﬂid state. « 10 watts uul?:ut'. . FTEMPO!!mh

Super selectivity with a crystal filter at the first IF and E type caramic filter

at the second IF. » 800 Selectable receive frequencies. » Accessory 9-pin S50 much for so little! 2

socket. » $495.00 watt VHF/FM hand held
' : 6 Channel capability, solid

TEMPO SSB/ONE state, 12 VDC. 144-148 MHz

SSB adapter for the Tempo VHF/One (any two MHz), includes

* Selectable upper or lower sideband. * Plugs directly into the VHF/One with 1 pair of crystals, bullt-in

charging terminals for ni-
cad cells, S-meter, battery
level meter, telescoping
\ whip antenna, internal
speaker & microphone,

TR MG lor Marine & $199.00
TEMPO/CLI46A | ) i

. . .@a VHF/FM mobile tran-
sceiver for the 2 meter amateur
band. It is compact, ruggedly
bullt and completely solid state.
One channel supplied plus two
channels of your choice FREE

no modification. » Noise blanker built-in. » RIT and VX0 for full frequency
coverage. » $225.00

144 to 148 MHz coverage « Multifrequency spread of 2 MHz « 12 channel
possible « Metering of output and receive e Internal speaker, dynamic
microphone, mounting bracket and power cord supplied. A Tempo “best TEMPO

buy” at $239.00. JJ EN2 £
The Tempo BN2 meets the demand for a
TEMPO N

high p-:}werl 'six rLr;eter and tw? meter

power amplifier. Using a pair of Eimac
CLZZO 8874 tubes il prmvidﬂg 2000 watts PEP
input on SSB and 1000 watts input on CW
and FM. Compiletely self-contained in
As new as tomorrow! The superb CL-220 one small desk mount cabinet with
embodies the same general specifications as internal solid state power supply, built-in

N

the CL-146A, but operates in the frequency blower and RF relative power indicator
range of 220-225 MHz (any two MHz without $795.00
retuning). At $299.00 it is undoubtedly the best The Tempo 2002.. 2 meters only $695.00
value available today The Tempo 2006.. 6 meters only $695.00
\ N P ’ e,
_'\
TEMPO i i s UHF (400 1o 512 MHz)
VHF/UHF AMPLIFIERS Do s O T i e R e e
Solid state power amplifiers for use in e e o R R S
most jand mobile applications. Jow 130W 130A30 §189 W 40W  40D02 $180
Increase the range, clarity, reliability oW E.':: BOA10 ::ﬁ 2w jow 002 8123
and speed of two- way communications, 30w BOA3D $158  FCC Type sccepted models siso svailable. |

Most of the above products are available at dealers throughout the U.S. ” ” /'

11240 W. Olympic Bivd., Los Angeles, Calil. 90064 213/477-6701
931 N. Euclid, Anaheim, Calil. 92801 714/ 772-9200
Butler, Missouri 64730 816/679-3127

Prices subpect 1o change withoul nohce
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Get into a good thing...get into
TV and Audio Electronics and
take advantage of the growing
need for quahﬁed full and part-
time technicians in these dynamic
fields. And do it at your own

If electronics
turns you on,turn your

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 you get with NRL
You learn by doing, actually

building a 25" (diagonal) color TV
set with our Master Course, This
is no hobby kit, jury-rigged for
make-do training, but a 100%
solid state set that’s complete in
every respect, with design features
engineered to give you real bench
experience during every
stage of construction.
Effective? Ask the pros.
Over half have home
training and among
them, it’s NRI “Power-
On” training 2 to 1!*

Professional
Instruments

Included

You also build and
learn on a complete set
of electronic instruments. You
learn digital theory and practice
with our 3'%2 place digital multi-

*Summary of survey

interest into Income.

meter...build an integrated cir-
cuit portableT'V pattern generator
...a 5" triggered sweep oscillo-
scope for circuit tracing and
analysis. Plus seven other kits
that give you practical training
on solid state and tube circuitry.
And you learn at your own pace,
with professionally supervised
“bite-size” lessons.

Send for Free Catalog

There’s so much more to know
about the many NRI courses in
TV, Electronics, Communica-
tions, and Computer Technology,
more than we could possibly tell
you here. So send for our big free
catalog that tells all...courses,
lesson plans, equipment, career
opportunities, the whole NRI
story. There’s absolutely no obli-

gation and no \RI Home Training

It could be the
turn-on that turns
your life around!

results upon request,

Aush me my free catalog on
{select only one, pleass).
No salesman will call

B

O
L

O

TV and Blactronic courses
TV /Audio Servicing = Com-
mursCations « Maring = Mobile
Aircraft - Digital Computer
Biactronics - Bactrame Tech-
prorect MG

Servoang Becincal
Apphances

Ausymctve Machamncs
Turneup anc Basec Repars -
Master Aot
Techrecian

A Conditorang Refrger anon
& Heating

3939 Wisconsin Avenue,
Washington, D.C. 20016

[IH
‘-‘

. -I'l . J Check here for information on Gl Bill career training
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“What’s happening to the solar cycle?”” “When will it bottom out?”’ “What
sort of DX conditions can we expect over the next few years?”

Solar Activity Update:
The Transition Years

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

CQ 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 not like their

conclusions!

| SUNSPOT Cycle 20 is now in its declining years, | of solar activity on a regular basis. One, an amateur

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 minimum will be
reached is the subject of much debate. Specula-
tion abounds, with some analysts misinterpreting
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 Cycle 21?7 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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astronomer from Dessau, Germany, named Hend-
rick S. Schwabe, studied data he had collected
over a 20-year period, and in 1843, concluded that
the interval between sunspot maxima was on the
order of 10 year's duration. To Schwabe, then, goes
the credit for the discovery of the sunspot cycle.

In 1849, Rudolf Wolf, Director of the Zurich 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 averaging the daily num-
bers over a one month's period; the result is the
monthly mean relative sunspot number, R,. The
monthly means are then smoothed by taking a 12-
month running average. These 712-month running
smoothed sunspot numbers, R., define the so-called
sunspot cycle, and are derived from the following
equation:

- V2Rui + Rug+ Rua + ... + Ruia T V2 Ry
0 12 (1)

where: R, i1s the 12-month running smoothed sun-
spot number centered on R.:,

R.




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

and
sunspot numbers for 13 consecutive months.

While the preparation of daily relative sunspot
numbers was begun at Zurich in 1849, Wolf, using
the sunspot records of earlier 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 (fig. 1).

From fig. 1, solar activity is seen to vary in a
periodic manner. The number of years between
consecutive minima varies from cycle to cycle, but
averages 11 years. For 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 duration.
The average cycle determined from data for the
first 19 recorded cycles is summarized in Table |
and fig. 2, and will serve to orient the reader on
general sunspot cycle behavior (see, also, Jacobs
and Leinwoll').

R..: through R,,;; are monthly mean relative |

Table |
The “Average” Sunspot Cycle (Cycles 1-19, incl.).
Characteristic Average

Sunspot minimum New cycle begins with 12-
month running smoothed sun-
spot number between 0 and 11;
5is average.

Ascending period to Varies between 2.6 and 6.9

maximum value
Maximum values

Descending period from
maximum to minimum

Period from minimum to
maximum to minimum

Interval between the
maxima of two adjacent
cycles

years, with 4.1 years as aver-
age.

Ranges beiween 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.

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

It 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 closer to the equator until at the end of a
cycle, the spots appear almost on the equator.
Spots from a new cycle will be observed near the
end of the old cycle, and the two sets of spots may
be observed together for a period of two or more
years. For convenience, it is the minimum in the 12-
month running smoothed sunspot numbers (com-
puted with no distinction made between "“old” and
“new' spots) which is used to define the end of
the old cycle and the beginning of a new cycle.
This point generally occurs when the spots asso-
ciated with old and new cycle activity are equally
numMerous.

Cycle 20—The Past

The current 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

Fig. 2—The average sunspot cycle, based on the char-
acteristics of the 19 cycles which 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 cycle 10.8 years after its beginning. The
average time interval for the rising portion AB is 4.1
years, while the average descending period is 6.7 years.
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Fig. 3—Positions of sunspots associated with the start
of a new solar cycle (B and C) and with the old cycle (A).

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.
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
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?

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.
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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 of solar prediction methods is based
on the premise that each 11-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
Waldmeier,” relates the time, 4, in years between the
maximum and minimum of a given cycle, to the maxi-
mum smoothed sunspot number, R,, for the cycle:

i = 3 + 0.03R. years. (2)

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 of
each cycle, the monthly 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.




Table li—Predicted Solar Activity
(Lincoin-McNish Method—NOAA).

Predicted Sunspot Number
Year and Month (12-month)
1975 September 17
October 16
November 15
December 15
1976 January 15
February 14
March 14
April 14
May 13
June 13
July 13
August 13

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 McNish 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 I1.*

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
Il, 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-
ards.” These investigators modified the Lincoin-
McNish technique so that the smoothed sunspot

Table Ill—Predicted Solar Activity
(Boykin and Richards Method—NASA).

Predicted Sunspot Number
Year and Month (12-month)
1975 April 20
July 16
October 15
1976 January 15
April 14
July 13
October 12
1977 January 13
April 15
July 18
October 21

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 will be made here to elucidate the
statistical technique employed.

Applying the method of Beykin and Richards
yields the result shown in Table |/1.° 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 ™" 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 signaturés 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 99 — 178.2;
22 < 8.1 = 178.2). This 179-year recurrence in solar
activity can be seen by comparing 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 years 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 interval,
smoothed sunspot numbers can be extrapolated for-

ward in time.
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Table IV—Predicted Solar Activity

(Cohen and Lintz Method).
Predicted Sunspot Number
Year and Month (12-month)

1975 April 18
July 15
October 13

1976 January 11
April g

July 7
October 5

1977 January 4
April 3

July 3
October 3

1978 January 4
April 5

July 7
October 9

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 Theory of Sunspots

No discussion on sunspot predictions would be
complete without some reference to the planetary
theory of sunspot causation. Basically, this theory
holds that sunspot activity is affected by planetary
positions, 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 would occur in early 1977.

Similarities in solar-tide 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
22 o
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Table V—Summary of Predictions for the

Date of the Cycle 20 Minimum.
Source Smoothed Sunspot
or Date of Number at Minimum
Method Minimum (12-month)
Average cycle
characteristics Mid-1975 5
Waldmeier Early 1975 —_
Jacobs Late 1976 5
Lincoln-McNish
(NOAA) Early 1977* —
Boykin-Richards
(NASA) Late 1976 12
Cohen & Lintz Mid-1977 3
Jose 1977 —
Wood Early 1977 —

*Extrapolated from data published in September, 1975.

were found at 8.1, 9.9, 57.1, or 89.6 years, 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.

At 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 life to date.

Speculative as they are, the methods outlined here
for predicting solar behavior must, for the present,
suffice. Using them, the investigators cited, and
others, have produced numerous predictions 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 all likelihood, the minimum for Cycle 20, and
the transition 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 terms of
ionospheric propagation on the high-frequency
bands is best described by Jacobs,”” Jacobs and
Leinwoll,'” and Jacobs and Martin.'* Briefly, during
the sunspot minimum, the total number of hours that
all Amateur bands on a particular circuit remain open
will drop sharply (see "Total Usable" columns in




Table VI—The number of hours each amateur band is
usable daily (falls between the MUF and the LUF) during
the four seasons of the year: a comparison between high
and low sunspot activity for the eastern USA—western

Europe path.

High Solar Activity (SSN = 100) Total Black-

Band (Meters) Usable out
Season 160 80 40 20 15 10 6
Winter 1 3 8 9 7 4 0 6
Spring 0 2 6 12 7 0 5
Summer 0 0 2 10 S T 0 10
Fall 0. d 5 12 7 4 0 5
Total 1 7 22 43 28 18 0 112 28

Low Solar Activity (SSN = 10)
Band (Meters)

Season 160 80 40 20 15 10 6
Winter 2 6 5 6 3 0 0 9
Spring 1 3 7 11 0 0 O 7
Summer 0 1 3 6 0 0 0 14
Fall 1 3 - 0 0 0 7
Total 4 13 22 34 3 0 0 76 37

The average daily number of hours an amateur band is expected
to open on a particular circuit serves as an index for a particular
season. For example, in Table VI, the 40 meter band is expected
to open for 5 hours a day during the winter season of low solar
activity, This index, taken for each of the four seasons and to-
taled, becomes the “Total'' column in Table VI. The “Total" is
significant only as a convenient index for making comparisons.
In Tables VI and VIl the “Total Hours Usable” for each band is
totalled to give an overall '"Total Usable” index.

Table VII—The total amount of time (average daily totals
for the four seasons) that each amateur band is usable:
a comparison between high and low sunspot activity for
paths between the USA and nine areas of the world.

(Sunspot) 160 80 40 20 15 10 6
1. Eastern USA—Australasia

(High) 1 4 10 21 18 19 0 73 52

(Low) 3 5 15 8 ¥ 0 0 39 72
2. Eastern USA—South and Central Africa

(High) 1 3 11 29 19 27 0 82 40

(Low) 3 9 14 12 13 2 0 53 59
3. Eastern USA—Central Asia

(High) 0 0 1 9 9 1 0 20 77

(Low) 0 6 2 6 0 0 9 8 88
4. Central USA—Central Asia

(High) 0 0.0 1 11 9 1 0 22 84

(Low) 0 2 B8 Bre. 0 8T
5. Central USA—South America

(High) 2 16 24 37 54 35 3 111 14

(Low) 6 20 26 22 30 9 0 113 21

6. Western USA—Australasia

(High) 1 6 9 19 21 21 1 78 39

(Low) 4 9 16 9 15 3 0 566 655
7. Western USA—Western Europe

(High) 0 .. 2 3. 14 29 28 70

(Low) 0 1 3 8 1 0 0 13 84
8. Western USA—Far East

(High) 0 6 14 24 33 15 1 93 35

(Low) 1 7 19 17 18 9 O b5f 5B
9. Western USA—South and Central Asia

(High) 0 1 5 14 26 20 1 67 43

(Low) 0 3 89 10 13 1T 0 36 83

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 CQ Propagation
column entitled ""Outlook 1976 and to the work of
Jacobs and Leinwoll.’? 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-

tions should be employed to maximize one's com-
municatlon capability (see, for example, Cohen,"
Jacobs and Cohen,’”® and Tilton '"). Propagation
forecasts such as those provided by WWV,'® DIAL-
A-PROP,"”™ MAIL-A-PROP,*® and CQ,” as well as
those Included in such publications as the West
Coast DX Bulletin,* The Long Island DX Association
Bulletin,*® and Geoff Watts’ News-Sheet,** also serve
to assist 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.*° Since that time,
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 217

Figure 4 summarizes some of the predictions
made for Cycle 21. In addition to work previously ref-
erenced, the data of Gleissberg *° have been in-
cluded here. As seen, the data show that the maxi-
mum 12-month running smoothed sunspot number
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12 month smoothed swunspot number

Fig. 4—Predictions for cycle 21.

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 cycle
(Table | 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 1271-72. 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 (80 through 20 meters, inclusive), and even
the 160 meter band will exhibit openings to many
areas of the world during the hours of darkness,
especially during the equinox and winter months.
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There is no question that ionospheric propagation
during the transition 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-available propagation forecasts will op-
timize the time they spend in maintaining communi-
cations on the high-frequency bands.

The authors thank Mr. Harold C. Euler, Jr., NASA,
Marshall Space Flight Center, Alabama, for forward-
ing information on the method used by NASA to pre-
pare sunspot cycle predictions. The critical com-
ments of Messrs. Mort Cohen, K3EH, Steve Jarrett,
K4CFB, and Bill Shephard, W3ZSR, were sincerely
appreciated, and were of considerable help in pre-
paring the final manuscript. =
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A Solid State 13 Watt R.F. Amplifier
for 1.8 MHz

BY ADRIAN WEISS, K8EEG
QRP Editor, CQ

In an earlier paper,' | described a moderate power
solid state 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 tried in the
final amplifier stage. Although the 2N3632 and
11487 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 | have had an opportunity to use the balanced
emitter devices in a number of circuits. And price
iIs remarkably reasonable too. Reference 2 lists
some sources of the 2N5590 featured in the ampli-
fier described below,

The advantages of 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 of
operational stability. Emitter degeneration is no
problem. Likewise, input impedance appears more
constant over a wider range of operating conditions
than with earlier devices. And finally, power gain

F==—a B————

' Weiss, A., KBEEG, “Design Notes on A Moderate Power | |

Solid State Transmitter for 1.8 MHz,” CQ Nov. 1972,
p. 18. Check for construction details, photos, circuits.
: 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!

under normal conditions is fantastic. Manufac- |
turer's specs rate the 2N5590 at 10 watts output in |
the v.h.f. region, but all of the devices | have used
easily provide in excess of 13 watts output at 13.6
Vce! One application in a transmitter for 20 meters
holds the record at present—240 mw drive pro-
duces a clean 9.2 watts output! That is a consider-
able degree of 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

f
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Amplifier p.c. board and %; inch aluminum heatsink at

center of cabinet, Cs, 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
antenna jack.
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Fig. T—Design of interstage matching network for the
160 meter solid state amplifier.

these new breed devices before quitting solid state
entirely!

Design Objectives

The design objectives outlined in the earlier
paper were still in effect for the new final amplifier.
However, the 2N5590 was selected to allow opera-
tion at the standard 13.6 volt (nominal 12-volts)
level. Secondly, since the triple section variable
output capacitor would not be necessary in the new
amplifier 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,

eleven position rotary switch, and so the transmitter
is now a completely self-contained unit from v.f.o.
to antenna coupler. The antenna coupler, inciden-
tally, has proven very useful in maximizing ampli-
fier matching to 50 ohm coax feedline.

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. C, and C, 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,, C, and L, 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;), the coupling
being determined by the sensitivity of the meter.
The objective is to determine at what settings or
combinations of L,-C,-C,. the maximum amount of
r.f. “feedthrough’™ appears on the final collector.
Next, adjustment can begin. The B} is disconnect-
ed from the final collector! R.f. drive is applied,
and C,-C; tuned for an indication of r.f. feed-through

B+

s
o,

—u H

Sis

Ls

I : © (12 - 138v.)
- H'm
o 3 15v.
Amidor
= T-68-2 worod

Pl f- f % .

’( 100pf
(triple section
broadcast variable)

Fig. 2—Circuit of the solid state 13 watt amplifier for 160 meters. All grounds should be connected directly to the
emitter strips of the 2N5590.

Li—38 1. %24 e. on Amidon T-50-2 toroid.
L—4 t. #22 plastic covered, same direction of twist as
L, beginning at dotted end of L,.
Ls—25 t. #22 plastic covered, full circumference of Am-
idon T-68-2 toroid.

26 o CQ e January, 1976

L~—7 1. #22 plastic covered, same direction twist, begin
at starred end of L.
Ls—44 t. #¥24 e. on Amidon T-68-2 toroid core, tapped at
15, 20, 25, 33 and 38 t.
L—44 t. =24 e. on Amidon T-68-2 toroid core, tapped at
15, 27 and 36 t.




Other ends of L3 and La
grounded at emitter strip

(A)

Antenna -=—

Caa Emitter

strip

Cas
2200pf

o)
L3§ o—ijfo
e

Base itrlpi

Collector strip Emitter strip

(B)

Fig. 3—(A) Actual size printed circuit board layout for the 13 watt 160 meter amplifier, shown from the foil side.
Parts placement is shown at (B). ‘

to the final 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 feedthrough, and then the
collector tank (L;-C,) tuned for a peak.

Next, check for second and third harmonic en- ‘
ergy with the wavemeter—if 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 no “hash” is being generated.

The variable capacitors for C; and C; 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 L,. The amplifier is ready for installation
and use.

Construction

Figure 3 shows an “isolated pad p.c. board that
will be useful for this and other power amplifiers.
The heat sink consists simply of a piece of %; 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- |

ping resistor which carries the B+ to the driver |
collector. The v.f.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)

Antenna 2200pf L1 Ci

Collector

Input

B+ R4 Ca

Ground
point

Aluminum g 01

heat sink

P.C. board layout showing C,, mounting detail and
method of taking all grounds to either upper or lower
emitter strip.
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“"Professor’’ Gottlieb sheds some
light on the subject of Light...

Radiant Photons and
Other Scintillations

BY IRVING M. GOTTLIEB, W6HDM

“utwithstanding 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 (he same way that ordinary ilk
(non-hams) fall prey to these disturbing experi-
ences. Although | am not now able to recall whether
| partook of such classical provocation of nocturnal
scenarios as peanut-butter and sardines, | did en-
gage in a rather fruitless DX quest, all the time
guzzling several varieties of spirited brew. No
sooner had | hit the sack, or so it seemed, this
mundane hassle faded into oblivion and, lo! | oc-
cupied a ringside seat to the following flick:

Two slow-scan TV hams were QSOing via their
video equipment and simultaneously over a voice-
channel also. One was saying, “The radiant inten-
sity of your picture is pretty good, OM, but it
wouldn't hurt to brighten up the irradiancy a bit.
And if you could get more Lumens on those large
areas, the hue on the overall contrast would prob-
ably perk up some, 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 will be leaking all over the place.”

At this point, | gbruptly awoke in a cold sweat.
Without resort to pun, the picture was only too clear
—no Freudian analysis was needed, nor did | re-
quire the talents of a Joseph or Daniel for an in-
terpretation. | 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, solid state and gaseous readouts,
electro-optics, lasers, and light-beam communica-
tion links, as well ag SSTV! Let's face it gentiemen,
our grasp of optical parlance is often limited to our
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ABERRATION LUMINOUS FLUX
APOSTILB LUMINOUS
BRIGHTNESS INTENSITY
BRILLIANCE LAMBERT
CANDELA NIT
CANDELA/ OPAQUE

UNIT AREA PHOSPHORESCENCE
CANDLE/UNIT AREA PHOT
CANDLEPOWER PHOTOMETRIC
CHROMA PHOTON
CHROMINANCE POWER
COHERENCE PURKINJE EFFECT
COLOR QUANTITY
DIFFRACTION QUALITY
DIFFUSE RADIANCE
DISPERSION RADIOMETRIC
EMITTANCE RADIANT EXCITANCE
ENERGY RADIATION
FLUORESCENCE REFLECTION
FLUX REFRACTION
FOOTCANDLE SATURATION
FOOTLAMBERT SHADE
HUE SOURCE INTENSITY
ILLUMINANCE STERADIAN
ILLUMINATION SURFACE INTENSITY
INTENSITY SURFACE
IRRADIANCE LUMINESCENCE
LASING TALBOT
LUMEN TINT
LUX TRANSLUSCENT
LUMEN HOUR TRANSPARENT
LUMINESCENCE

Fig. 1—Words found in spec-sheets on electro-optical

devices. Devices Include LED's, solid-state displays,

solar cells, photo-diodes, photo-transistors, photo-FET's,

semiconductor lasers, oscilloscopes, photo-multiplier

tubes, image-converter tubes, image intensifiers, and
gas lasers.




BEAUTIFUL . . . An oft-used adjective which
neatly sums up good optical-technology and
pleasing esthetics. (As with “nice,” often
beautifully mis-applied.)

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 perception
which includes color and its purity. The purity
of a color varies inversely with the amount 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 white 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 signal 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
within the visible spectrum produce the col-
ors, some of which are simply identifiable 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 difficult rule to abide by in the everyday
experience.)

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
identification of the optical wavelengths than
the commonly-used word, “color.”” Rather
than argue whether the maximum daylight
sensitivity of the eye is to green-yellow or
yellow-green, it is technically more rigorous
to state that it occurs at a hue of 555 nan-
ometers.

OPAQUE . . . The optical quality 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 with white light.

TRANSLUCENT . . . Partially transparent by
some dictionary definitions, but in optics the
notion of imperfect, or diffused, light trans-
mission is generally implied. Thus, a trans-
lucent material may conduct light, but not
clear images.

TRANSPARENT . . . Implying clear and un-
impeded transit of light. Window-glass is
common example.

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 list of fig. 1.

ability to describe the dancing frivolities on the
screen of the color boob-tube. (Some of us have
not even read the labled adjustment-knobs!) Surely,
an overview of this 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 words! Indeed, if
observation is a teacher, the ensuing discussion is
properly dedicated to all of us (at |least, most of the
time!).

The underlying reason for such lingoistic con-
fusion 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 condensed 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-
factorily 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 reflected from their sur-
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 single frequency, coherent in time 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. Essentially, it is time of
persistence that distinguishes phosphores-
cence from fluorescence. Example: Clocks
with hands coated with radium 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 yellow green mexima of bright
daylight.

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 impinge upon a
surface but do-not penetrate therein. (Those
rays which penetrate are either absorbed as
heat energy, or refracted within the material.)
Equally applicable to other radiation.
REFRACTION . . . Light rays which impinge
upon a surface and thereafter continue
through the material or substance, generally
have their direction of travel altered. This
bending constitutes refraction. Example:
Light entering water from 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 white light,
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 light or other radiation. These words have been extracted from
the list of fig. 1 because they represent important behaviorisms of light under different circumstances.

~iure 1s just a list of words taken more-or-less
Iy from literature on optical and electro-
devices. It is by no means comprehensive

. will prove sufficiently inclusive to serve our

s« In educating against gross mis-applications

. sscriptive and identifying words. If you can
rourd up some spec sheets on LED's, displays,
CHET's, photo-multiplier tubes, solar cells, photo-
transistors, ete., you will surely find some of these

-~ terms, Our mission will be to cast some light upon

these woids, some, if not many of which may pres-
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ently produce fuzzy mental images. The best way to
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 radiation phenomena. There are others which
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 this systematic
breakdown will alleviate any feelings of being
“snowed” by the contents of fig. 1.
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Fig. 4—Some common manifestations of light and their | nescence, but visible light is generated by fluorescence.

key words. (A) Aberration, from lense geometry (spher-
ical aberration). (B) Aberation from selective bending
of colors (chromatic aberration). Note the difference in
the focal points of red and violet light. (C) Separation
and spreading of the colors. This type of aberration is
known as dispersion. (D) 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-

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 “brilliant” 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-angle. This
may sound like nit-picking, but such distinctions
separate science from esthetics, and often, the men
from the boys!

The list of words depicted in fig. 3 name impor-
tant behaviourisms of light and other radiation.
There is a greater tendency for these words to be
used as nouns than most of those listed in fig. 2,
and there is less likelihood of these terms cropping

(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. Refraction is the
bending of light rays which, having penetrated a sur-
face, continue on their path through the new media.

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
insight 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 visible portion
of the radiation spectrum. (In radiation technology,
“optical”’ 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 duration of the “after-
glow,” (light emission after the source has been
turned-off). Generally, phosphorescent substances
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The rest-mass of the photon is zero.

E=fXhXe
E = Energy
f= Frequency
h = Plank’s constant
c = speed of protons
: The energy content of the photon governs the
" d frequency of its light manifestation.
W Thus, “violet” photons are more energetic than
“red" photons.

(8} ENEREY

Speed = ¢ |.\ Speed = c °®

Q0@ = —— -~~~ 900 Yo

Vacuum Transparent | Vacyum EC °e :
material |

The speed of light photons in a vacuum is a
constant of nature and is approximately
300,000 kilometers per second. Speed in
gases, liguids, or solids is always /less.

Diffraction pattern is a wave phenomenon,

D)

Bombardment of photo- emissivé material by

“particles” produces electrons.
(C) SPEED (D) WAVE NATURE (E) PARTICLE NATURE
I'.'.'II..I.'A.HTI'I:I“I" _FHﬁTﬁH UNITS g | | !
1 Energy Fhﬂlnn_
Fiux Photon per second :
Source intensity Photon per second per steradian
Irradiance FMIEHMMFEPHI];HIW__ 3
Emittance Photon per second per square meter &
Radiance Photon per sscond per steradian per square meter
(F) PRESSURE (G)

Fig. 5—Some Properties of the photon, the “building
block” of radiation and light. ({A) The photon additionally
has zero electric charge and zero magnetic field. (B) The
energy of the photon is directly proportional to the fre-
quency of its wave manifestation. (C) The speed of the
photon in vacua cannot be exceeded by any other type
of energy-transport. (D) "“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 particle-impact phenom-

are those which glow for seconds, minutes, or
hours after being excited. Fluorescent substances
ideally cease their light emission following excita-
tion. Actually, 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 “fluorescent” lamps
32 o
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enon, no electrons are released (not 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 direction 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 light. A more realistic rendition 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.




(With earlier color TV tubes, this was not the case)

It is inescapable that we should have to delve
somewhat into the physics of radiation. Paradox-
ically, the language becomes simpler. Behind and
underneath all of the myriad phenomena and di-
verse manifestations is the simple photon. At least,
the basic concept of the photon is a simple one.
The main features of the photon are shown in fig. 5.
In radiation and optics, one can become profi-
cient with the relevant hardware sans much knowl-

Dimen-
Quantity  sional Description Symbol  Unitis)
Concept
Radiant Energy  This energy resides in U Joule,
Energy the space surrounding Erg,
a source which emits Watt-hour,
photons (or generates Watt-second
electromagnetic waves).
Radiant Power  The rate of energy P Watt,
Power or expediture from a Kilowatt,
Radian source of photons l(or Milliwatt,
Flux electromagnetic waves), etc.
Radiant Power per Defines the power con- J  Watts per
Intensity unit solid tained in a unit solid steradian.
angle angle or “beam" eminat-
ing from a point-Source
of radiant energy.
Irradiance Power per Measures the power den- H  Watts per sq.
unit area sity impinging upon a meter,
surface. Watts per sq.
foot, etc.
Radiant Power per Measures the powerden- W Watts per sq.
Exitance unit area sity leaving a surface by meter,
or reflection, transmission, Watts per sq.
Radiant or in some cases, by foot, etc.
Emittance emission.
(Some-
times)
Radiance Power per Essentially a power- N Watts per sq.
unit area intensity concept in meter per
per unit  which each unit area of steradian

solid angle a surface is treated as
an equivalent point-
source of radiation.

Note that all of the depicted quantities are ex-
pressed in terms of the photon. Source intensity,
also called radiant intensity applies to sources of
radiation, ideally “point” sources. What is mea-
sured here is the flux or power contained in a unit
solid angle or “steradian.” Dwell on this a moment:
imagine a flashlight beam. The beam diverges or
spreads, thereby forming a “solid angle.” The radi-
ant flux, or power contained in this beam, or in a
known portion of it, is proportional to the source
intensity of the tiny lamp.

The concept of irradiance is simple, too. The flux
or power impinging on a unit area of a surface is
the irradiance. It has the dimensional concept of

Corresponding

Quantity Radiometric  Symbol  Unit(s)
Quantity
Luminous Energy Radiant Energy Q Lumen-hour,
or Lumen-sec.,
Quantity of Light Talbot.
Luminous Power Radiant Power F Lumen.
or or
Luminous Flux Radiant Flux
Luminous Intensity Radiant Intensity |  Candela,
Candle,
Candlepower,
Hefner candle,
International-
candle.
Illuminance Irradiance E Lux,
or Lumen per sq.
IHlumination meter,
Phot,
Footcandle.

Radiant Exitance L Same as above

Luminance Radiance B  Candle per sq.
or meter,
“Photometric Brightness" Candle per sq.
foot, etc.
Nit, Stilb,
Apostilb,
Lambert,
Footlambert.

Luminous Exitance

' Fig. 6—Radiometric quantities. An ideal radiometric de-

tector or “eye” would have flat response encompassing
. the ultra-violet, visible, and infra-red regions of the
spectrum, at the least. In principle, the flat response of
such a detector could extend to the X-ray region and to

the microwave region, although the practical realization |

of such a wide-band device would incur formidable
difficulties.)

edge about the photon, just as skill with electronic
circuitry is not necessarily predicated upon an in-
timate acquaintance with the electron. Yet, insight
iIs enhanced in both disciplines if some rapport
with the fundamental particle, or basic "‘building-
block™ has been established. In particular, it will
prove rewarding to become acquainted with the

Fig. 7—Photomelric quantities. The radiation detector
required is the photopic (daylight responding) human
eye, or a device displaying the same response.

power density. (If the impinging radiation is in the
visible spectrum, the term irradiance would be re-
placed by illumination, or illuminance.)

Emittance, otherwise known as radiant emittance,
or radiant exitance, is dimensionally the same
measurement as irradiance. However, now we are
dealing with the power density of the radiation
leaving the surface. Obviously, the nature of the
surface, its texture, ‘color,” transparency, etc.

comes into play here.
Finally, radiance is another way of measuring or

| table of radiation quantities shown in (g) of Fig. 5. | describing the radiation /eaving a surface. Here,
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Area = 4A

Source

Fig. 8—Additional concepts pertinent to
Wattméter re=— Jp=—- W5 light and radiation. (A) The luminous effi-
l =S : -~ )= ciency of a light source compares the
m : | "’:h;, N power (flux) residing in the visible radia-
LIE o I + | L‘ Mis tion with the electrical input power, Instead
vV c ‘ = LED !‘ . ol of expressing this figure of merit as a per-
¢ S | r | Lk centage, it is often stated simply as so
I ! l I | many Lumens per Watt. Thus, a 100 watt
. S, | : | Photons of incandescent lamp (tungsten) may have a
S e J) Si1 nergs luminous efficiency on the order of 17
(frequencies) Lumens per Watt. Conversely, LED's may
LIGHT FLUX PHOTONS have luminous efficiencies ranging from
(A) LUMINOUS EFFICIENCY = Er55TRic PoweR * 100 (B) QUANTUM EFFICIENCY = T T X 100 less than one, to several-percent. It is also
true that the frequency (color) selectivity
curve for the eye depicts its luminous ef-
ficiency. (B) There are two quantum effi-
Area = 9A

ciencies for LED's. The internal quantum
efficiency relates to the radiation genera-
ted in the junction itself and can range as
high as 50%. The external quantum effi-
ciency relates to the radiation actually
available from the exterior of the device
and is generally considerably lower be-
cause of transmission losses. (C) The di-
vergence, or spread, of light is directly
proportional to the square of the distance
O from the source. If the angle of divergence,

e 3 units

8, is small, and is expressed in radians,

{C) DIVERGENCE (spread)

the diameter, D, of the light circle is equal

to the distance, d, from the source times é.

(D and d must be expressed in identical
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.
34 o
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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, /" of the source? The basic equation
connecting these quantities is /| = d* x E. “," 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 meter repeaters—1972.

A Survey:

Two Meter Repeater Growth

“nst 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 repeaters 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.

1972 —-1975

In 1972 the ARRL issued its first repeater directory.
Several other lists were already circulating and 2
meter f.m. was well into its period of exceptional
growth. Frequencies used by repeaters were scat-
tered all over the upper part of the 2 meter band.

Table | 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-

BY ALEX. F. BURR, W5QNQ

(Continued on page 75)

Table Il—Unique 2 Meter Repeater Pairs—1972.
Input Frequency Output Frequency
(MHz) (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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CQ WORLD WIDE

WPX/SSB CONTEST

0000 GMT MARCH 27-2400
GMT MARCH 28,1976

SPECIAL BICENTENNIAL
PREFIXES FEATURED

| Contest Period: Starts 0000 GMT
Saturday. Ends: 2400 GMT Sunday.
Only 30 hours of the 48 hour contest
period permitted for Single Operator
. stations. The 18 hours of non-oper-
~ ating time may be taken in up to 5
periods anytime during the contest,
and must be clearly indicated on the
log. Multi-operator stations may op-
erate the full 48 hours.

Il Objective: Object of the contest is |

for amateurs around the world to
contact as many amateurs in other
parts of the world as possible during
the contest period.

lil Bands: All bands, 1.8 thru 28 MHz
may be used, but operation 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, only. (a)
. Single Transmitter, (only one signal
permitted), (b) Multi-Transmitter, (one
signal per band permitted).

V Exchange: Five figure serial num-
ber, RS report plus a progressive
36 o
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three digit contact number starting
with 001 for the first contact. (Con-
tinue to four digits if past 1000) Multi-
Transmitter stations use separate
numbers for each band.

VI Points: 1. Contacts between sta-
tions on different continents; 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 1 point on 14,
21 and 28 MHz, and 2 points on 7,
3.5 and 1.8 MHz. (Exception: Con-
tacts between different North Amer-
ican countries count 2 points on 14,
21 and 28 MHz, and 4 points on 7,
35 and 1.8 MHz. This applies to
North American countries only).

3. Contacts are permitted between
stations in the same country for the
purpose of obtaining a Prefix multi-
plier, but have no QSO point value.

Vil Multiplier: The multiplier is deter-
mined by the number of different pre-
fixes worked.

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, DL1,
DJ, 4X4, 5A1 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, AHS6,
AJ3, etc.) for use by United States
amateurs to celebrate the USA Bi-
centennial. (These contest QSO's
may also count toward the CQ Special
Bicentennial Achievement Award,
“USA-WPX-76." See rules in Oct.
1975 CQ, p. 27.)

Note: USA amateurs may submit log
entries for utilizing the special Bi-
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.

VIll Scoring: 1. Single Operator (a)
All Band score, total QSO points
from all bands multiplied by the num-
ber of different Prefixes worked. (b)
Single Band score, QSO 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 QSO point credit.
However, prefix credit can be taken
only once regardless of the band.

IX Awards: Certificates will be
awarded to the highest scoring sta-
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)




2. WORLD—Single Operator, AII| [

Band. (Don Murray, K4FMA) ,,_uzzﬂ

3. WORLD—Multi-operator, Single -
transmitter. The Ted Thorpe, ZL2AW J¥i] World Wide WPX SSB Contest
Memorial. (Don Miller, WOWNV) | Lawt Folt Weshond of March

4, WORLD—Multi-operator, Multi- | _ ‘
transmitter. The Chuck Swain, K7LMU e Acg I M Z u. 5’ -Ar
Memorial. (Don Miller, WOWNV) I Singhe Operatar (] Muiti-Operstor (Alf Band Onty}

5. USA—Single Operator, Single B AnBang [] Single Band [] Single Transmitter
Band. The Joe Johnson, W5QBM Me- b ) Mutts- Tramsmireer
morial, (Richardson Wireless Klub) imins duoticored) OO Paints  Prafis et

6. USA — Singla Opﬂratur, All = _ e Rast Parsnch (Susgie Opmrater
Band. The Joe Hiller, W40PM Mem- we | /2 |24 X £ = Suots Ot
orial. (Jerry Hagen, WAG6GLD) B | D) |* 49 |IX ZE = isme | | JJ00 = 0%00
7. CANADA—Single Operator, Single S s W Eaa ) teeem B vome | (06301100
Band. (Gene Krehbiel, VE7KB) i 1
8. CANADA — Single Operator, All we | J42 %1332 X| 73 |- ue | 12130 =0%30
gan;:::1ii égigh Hamgtm:, VE35UFJ . | nee | g0 1o 173 IX| 3¢ |- ne | | 0700 =000

. — Contes anager's — I = =
Plaque. To the DXpedition especially = 3? >/30 [X| 29 = 2'730 M
organized and operated in the WPX E@' X ZZ? = /-?ﬁ 778 | e | | 1o /5P s,
Contest, that the Committee considers
the most worthy. (A minimum of three
logs must be received. Bernie Welch,
W8IMZ)
Xl Ciub Competition: A club award is
being considered, provided interest et the et of e o s s csrvad iy S
continues to increase, and additional s i SR 7
logs are received indicating the fact. :M h» M |
Xl Log Instructions: 1. All times must 7735 REDB
be in GMT. The 18 hour non-operat- Agaren ANK AANE :
ing periods must be clearly shown. - @iﬂdﬁ é

2. Prefix multipliers should be en- & (L4544 2 4L
tered only the FIRST TIME they are s oy DL O 8 254 e i

Lingn muant be posimedd ad ao lever fhan ey 10

contacted. s B AR E e uvmﬂ A 8

3. Logs must be checked for dup-
licate contacts and prefix multipliers.
Recopied logs must be in their orig- _Z ?75
inal form, with corrections clearly WORLD-WIDE WPX SSB m el e

indicated. CONTEST

Pages

4. A prefix check list is not only
desirable but a must for proper con- N tog For 2L wacans counTRY
test operation. (It is recommended - _ —
that you also send it along with your A el sTATION &:ER”‘L "'m’lew — ““’“:H';:;’i'::"; Points
contest log.) g "' 7 TR, 5 —y772 !}_

5. Each entry must be accom- XX 60 Llﬂ--"r 7 %:
panied by a Summary Sheet listing A8CK ¥, 57422 {
all scoring information, the category #"{ %E; C 7155 . 5 239 T ::
of competition and the contestant’s , ADT DWE :*m .}{fﬁ 2
name and mailing address in BLOCK e ADIYXK. 59 /5% 197 84
LETTERS. Y LACI WY (7 159 | 7063 |  ACL 2

. 3 |ACAG Qb0 | 5970/

Also a signed declaration that all 5 TAES EAN el 1 9233
contest rules and regulations for % TP/ | ATHAST B2 | a0 —MLA 5
amateur radio in the country of the o —25 E1LI vl : .‘i
contestant, have been observed. T —LL ] 043,

6. Official log and summary sheets | | § —4%- 63111 4 2
are available from CQ. A large self- NN /7 0 /47 | &7 Aﬂ i—
addressed envelope with sufficient W20 p | 57¢
postage or IRCs must accompany 7 169 L
your raquiast- , |

If official forms are not available

you can make your own with 40 = i ———
contacts to the page. ﬂ% I 10
XIV Deadline: All entries must be | | o —
postmarked no later than May 10, g-'.: VES o
1976. From rare isolated areas the AD % oL
deadline will be made more flexible, g“ ‘ _ ; 1-
Your support is appreciated. L A1 & k ;

Lﬂgﬁ 'gﬂ tﬂ: CQ WFX SSB C'DntESt TOTAL POINTS THIS SHEET ﬂ f
Committee, 14 Vanderventer Avenue, | CO Form 10869 eff, Feb. 196
Port Washington, NY 11050 USA. J
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CQ Reviews: The KLM
Multi-2000 2-Meter

FM/SSB/CW Transceiver

BY HUGH R. PAUL, W6POK

| The Multi 2000 is a recent entry into the US ama- | the thinner glass boards currently being used by a
teur market, one which has created considerable | number of manufacturers. It's just that | have this

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.

———— e

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 RIT 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.f. 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. | prefer glass

epoxy. The additional manufacturing cost is so
slight, that | can't understand why they would use
anything else. | 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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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. | wish | 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 with less than 20-20
vision will find it impossible. It too, has errors 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 built on the chassis, at the
back of the unit. The regulator transistors are
heavily heat sinked, as are the r.f. 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 oscillator is crystal controlled in
the region of 13.9 MHz, It is this oscillator, which
is shifted by the RIT and VXO controls, thus pro-
viding for transmitting and receiving on frequencies
between the switch-selected 10 kHz 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 oscillator. The resulting 4
MHz mixer signal is amplified and passed through
buffer stages to the 71/N frequency divider, where
it is divided by ratios of 200 to 399. The result is
a 10 kHz signal, which will 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
1/10 dividers, the resulting 10
' kHz is applied to the phase com-
. parator. The phase comparator
produces an output proportional
to the difference 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 of the Varicap,
shifts the frequency of the VCO
until the comparator no longer
detects any phase difference be-
. tween the two 10 kHz signals.

AP

Receiver

The receiver section employs
double conversion in the f.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. 1s 455 kHz.

A dual gate MOSFET is used as an r.f. amplifier,
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 signal mixes with the 127 MHz
to 131 MHz output from 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 first of the 16.9 MHz i.f.
stages. The noise blanking process takes place in
this stage. Noise pulses 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 pulses, prior to their
being applied to the junction of a pair of blanking
diodes. The pulses cause the diodes to conduct,
thus cutting off the i.f. signal during the time dura-
tion of the pulses.

There is no provision for adjustment of input
level to the blanker circuit and in my opinion, the
level in my unit is a bit too high, resulting in a
degradation of the desired i.f. signal. The noise
blanker 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 i.f.
signal enters another transformer. In the secondary
of this transformer, the s.s.b. and f.m. signals are
separated for further processing.

The f.m. signal is applied to the second mixer

and converted to 455 kHz, then passed through a |

-
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The KLM Multi-2000 2-meter FM/SSB/CW transceiver.

ceramic filter, two i.f. 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 i.f.
amplifier shared with the transmitter section. From
there the signal passes through two more i.f. stages, |
finally being detected in a diode ring demodulator. |

AGC is derived from the last 455 kHz I.f. stage |
for f.m. and the last 16.9 MHz i.f. stage, for s.s.b.
AGC is then applied to the r.f. amplifier and the |
first 16.9 MHz i.f. amplifier. AGC action is not
sufficient to prevent overload when receiving a
couple of the stronger local repeater signals. The |
r.f. gain control is a necessity for these stations.

Sensitivity of the receiver in the f.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 of
the band, squelch opened with 0.15 microvolt and |
0.3 microvolt was required for 20 db of quieting.
SSB sensitivity averaged 0.15 microvolt for 10 db
signal-plus-noise-to-noise. |

Manufacturer's selectivity specifications are 15
kHz at —6 db, shape factor 2.5:1 on fm. and 2.4
kHz at —6 db, shape factor of 2:1 on s.s.b. Tests
verified these specifications. An attempt was made |
to operate on one of the new split channel re-
peater assignments. It is very difficult with the
receiver's 15 kHz bandwidth.

Split channeling is developing rapidly in some of
the larger metropolitan areas. The manufacturer
will no doubt be required to provide, either switch-
able crystal filters or forego the wideband capa-
bility of the receiver if the full market potential for
the transceiver is to be realized.

The squelch circuit is unique. The threshold is
R
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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, | 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 watis. 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
audio 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 Varicap 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 a 5§ K 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
40 =
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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 the130
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 2SC1177 does the job of delivering
the r.f.

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, | 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.f. 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 fm. mode
revealed a spur about 4 MHz above the carrier
frequency, which was only 18 db below the power
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 Muiti 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-1 guards against power loss
for $21.95

If you're not pumping out all the
power you're paying for, our little
SWR-1 combination power meter
and SWR bridge will tell vou so. You
read forward and reflected power
simultaneously, 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-1, You can leave it
right in your antenna circuit.

@ Swann.

ELECTRONICS
A subsidiary o! Cubic Corporalion
305 Airport Road, Oceanside, CA 92054
(714) 757-7525

Operation

During the past few weeks | have operated the
Multi 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 | have owned.

A number of contacts have been made through
Oscars 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 of a v.f.o.
was a bit frustrating when looking for s.s.b. QSO’s
on the low end of the band. If your main 2 meter
interest is f.m. than you will appreciate the fine
synthesizer in the Multi 2000 and the lack of a v.f.o.
will not prove a negative factor.

Extensive effort to measure crossmodulation and
intermodulation products in the receiver, was not
made. | 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
| 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 |
believe the receiver to be better than most units
on the market, in this respect.

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

My special thanks to Gary Sprong, WB6IOJ, for
taking time from his two way radio service work to
verify the sensitivity figures for the receiver. ]

Footnote

'Since submission of the evaluation to the publisher, 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 checked on a spectrum analyzer,
If required, the units are being re-aligned to insure that all
spurious is below the published specification. In addition, a new
operator’'s manual, correcting the deficiencies mentioned in the
article, has been prepared. A copy 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 of Things to Come

Want the fnest in long-range forecasts of radio propagation conditions?
Want to set a sked to any place in the world? CQ’s propagation Column
can give you all the answers with hard-to-beat accuracy. It°ll even tell you
what sort of signal strenght to expect! Months in advance!

But if you're looking for super-accurate short term forcasts, you can get
them for the price of a phone call to CQ"s Exclusive Dial-A-Prop service,
Just dial 516 883-6223 any time day or night for a 2-minute pre-recorded
forecast covering the eight-day period from Tuesday through Tuesday,
revised every Tuesday . . . mbre often il necessary, Remember: 516 883-
6223, Available only through CQ.
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The “"Impossible” Challenge:

DXCC QORPp

BY ADRIAN WEISS, KBEEG
QRP Editor, CQ

THEHE must be somewhere in the vicinity of a | clad lady who, | discovered about 60 seconds later, was

thousand ‘‘awards’” available to competition and
service oriented radio 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 countries with less
than five watts output seems equally ridiculous. Or
so it seemed back in the latter half of 1970 when |,
as Editor of The Milliwatt: National Journal of QRPp,
toyed with 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 | went ahead with the official announcement of
DXCC QRPp (five watts output) and DXCC MILLI-
WATT (one watt output) in the April, 1971, issue of
The Milliwatt. John Attaway, K4lIF, obligingly car-
ried the announcement in his DX Column in CQ. It
wasn’t long until K4OCE snapped up the first DXCC
QRPp Trophy with an enviable stack of QSL's. Four
years later, Sandy Sadowsky, W2GRR, 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? Let's let W2GRR tell his own story.

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

| was undergoing one of my yearly ebbs in enthusiasm
for Amateur Radio. With high power and a four element
20 meter yagi situated in the backyard of my hilltop
QTH the challenge had all but vanished from my hobby.
If some unwary DX 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 | sat back lazily thumbing through a
- copy of CQ as | listened to 100 hungry stations attempt-
ing to work the station with whom | had just chatted. |
suddently came across something even more impressive

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

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

The antenna at W2GRR—/four elements on 20 meters at

about 40 1. 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 DXCC
QRPp no. 2. Sandy’s occupation (airline pilot) aided his
quest for the trophy by enabling him to “be there'” when a
rare one “popped up.” But nothing can overshadow 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 least ten miles a day on the
track. He's in some condition for a DX-hound: a local MD
had him on the treadmill 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! Not bad for a guy who sits at the Argo tuning for
“new ones'' for hours-on-end!

could one hope to even get out of his backyard with five
watts?"' | wondered to myself as the pileup on the AP2
became more frantic. My appetite was certainly whetted,
and with thoughts of trophies and bikinis (not neces-
sarily in that order), | quickly tuned my rig to the 20
c.w. band, and carefully loaded up my rig to just under
five watts output: 1 would see for myself if one could
possibly contact another Amateur more than two blocks
away with 5 watts. | found myself on a frequency on
-~ which SMBAOU was in QSO with a station. | patiently
(never before could | use that adjective to describe my
Ham activities, but it was a virtue | was soon to develop)
awaited the end of the QSO, 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! | was stunned, excited and at that moment |

hopelessly bitten by the QRPp bug, | felt the same as |
did some twenty years previous, when as a new Novice
operator, a station finally answered my 158th CQ.

| purchased a TenTec Argonaut, a nifty little QRPp
transceiver, and put my main rig up for sale. My first
hours of operation with my Argonaut were during the
last 3 hours of the ARRL DX contest in March of 1974.
To my amazement | discovered that | was making DX

~ 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 | had learned the
true meaning of the word “patience,” and | think | de-
veloped more operating skills in that month than in my
previous 20 years combined. My many hours spent in
- daily tuning, listening, waiting, pleading, and calling
netted me fifty countries worked that first month.

| had not yet tried my little Argonaut on s.s.b., be-
cause in spite of my unbelievable success on c.w., | was
44 »
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convinced that five watts p.e.p. would work nothing. One
day | ventured up to my old home (Kilowatt Alley) just to
listen around. | was startled to hear JW1SO calling CQ,
and | was terribly disappointed that | had sold my “big"
rig a week previously, because | needed Svalbard Island
for my non-QRPp country total. He finished calling, and
in desperation | shouted into my microphone, “DOUBLE-
YOU TWOO GERMANNY RADIOO RADIOO, DOUBLE-
YOU TWOO GERMANNY RADIOO RADIOO.” He came
back to me! As it turns out | was the only station calling,
but | had netted a new country, and a rather rare one at
that, with my first QRPp s.s.b. contact. | was soon to
have my most exciting moment of my ham career on
QRPp s.s.b.

One morning about 0030 local time, | came across a
gigantic pile-up on 14210 kHz. The object of the com-
motion was SW1AU in Western Samoa. | listened for
about % hour as he gave one W6 after another 59 sig-
nal reports, and needless to say | didn't waste my breath
trying to break through the “RF Curtain” on the West
Coast with my 5 watts. | heard no East coast stations
calling, but being a weekday | suppose most were in
bed. (As an airline pilot with lots of time off, | have the
advantage of being able to work DX at “unusual” times.)
Finally SW1AU answered a W9, and gave him a 57 re-
port. | 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, | picked up my micro-
phone, and yelled my call twice. SW1AU’s next words
were, W2GRR you are 59, over.” | was so shook up |
could hardly answer, and with the gang patiently (maybe
not so patiently) waiting, | said, “wait a minute, I'm only
running 5 watts, do you really mean that I'm actually
597" 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 | had a solid ten minute
QSO in Kilowatt Alley with VK4ZQ—longpath! | 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 QRPp operation, and
88 countries worked, | discovered the YL International
Single Side Band System. This friendly service oriented
group of hams meets daily from 1600Z 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 QRP 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. | frankly could never
have had the QRPp results that | experienced without
the help of the YL ISSB, and | certainly thank them. Ap-
propriately enough on June 26, 1974, just 3 months and
13 days after my first QRPp QSO, | worked my 100th
country on the YL ISSB—TGOEP. Anyone who has set
themselves a difficult goal, and finally achieves it, can
appreciate my elation upon achieving QRPp DXCC.
Although three months and 13 days sounds like a short

{(Continued on page 74)




“Nothing enrages a vulture as
much as biting into a glass eye,”’ re-
marked Pendergast.

“Why do you say that?"” | inquired.

Pendergast did not reply, but the
copy of the Appliance Operator mag-
azine he was reading was tossed in-
to a graceful arc, landing in the
waste basket.

“It is the end of DX,” replied my
friend in an angry voice. “Can you
imagine making two pee-wee islands
in Canada into two new ‘countries'?
It boggles the mind! What next?"

“This opens up a world of possi-
bilities,” | replied. “Think big. Why,
all the National Parks in the U.S. can
become separate ‘countries’. Take
Yellowstone Park, for instance. It's
run by the National Park Service, has
its own Police Force, and has a dif-
ferent color on the map than the sur-
rounding states! It is a natural 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
island have Navy license plates, not
California plates. And how about
Manhattan island? If it were a new
‘country’ and the Manhattan hams
charged a dollar a QSL card, they
could bail New York city out of all
its financial difficulties . . ."”

“Stop!" commanded Pendergast,
holding up his hand in mock protest.
“I have my own private means of
compensation. Goodbye to false
‘countries’ and hello to v.h.f. DX! I'm
thinking 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
JAGDR and WEPO. And plenty of good
pictures of moonbounce antennas
and v.h.f. stations in JA-land.”

My friend brightened up. “Well,

WILLIAM |. ORR, W6SAI, ON

Antennas

Fig. 1—Free space path loss for earth-moon-earth circuit when the moon is at perigee

(221,463 miles) and apogee (252,710 miles). The nominal 1.4 decibel ditference in

signal loss between perigee and apogee becomes 2.28 decibels for the round trip to

the moon and back. For a marginal circuit, the additional loss may make the dilference

between success and failure. The chart is based upon a transmitter power output of
one miliwatt.

maybe it isn't the end of DX after
all. Just because the 20 meter DXers
are fooling around doesn’t mean that
DX is really dead.”

“Right,”" | exclaimed. "“There's a
lot of DX activity on 144 MHz, 220
MHz and 432 MHz. Take 2 meters.
My friend WBPO 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. “Especially the an-
tenna problem.”

Fig. 2—Moonbounce nomograph provides
guideline to successful EME contact. The
graph is based upon 590 watts output,
zero decibel receiver noise and 100 Hz
bandwidth. Lay a straight edge across
any two columns and read the desired
unknown in the third column. The antenna
gain figures represent a compromise be-
tween calculated gain required based
upon free space losses and the experi-
ence of successful moon bounce experi-
menters. At 144 MHz, for example, for an
average signal-to-noise ratio of two deci-
bels, a total antenna gain (for both ends
of the path) is about 44 decibeis. The
graph shows an example for a zero deci-
bel signal-to-noise ratio, but this is im-
practical at 144 MHz because of sky
temperature noise. The zero decibel fig-
ure, however, is quite practical at 432
MHz, where the sky noise is lower.

“The first problem to solve is
which band to use,” | said. "An er-
ror of choice at the beginning of the
game could turn out to be very ex-
pensive and time consuming. As you
know, radio signals traveling through
space are attenuated as the square
of the ratio of the frequency. Conse-
quently, the path loss to the moon
and back is 8.3 times (9 db) greater
on 144 MHz than on 50 MHz, and a
similar 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

CQ = 45
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Coaxial plugs

(A) TWO ANTENNAS

NOTES:
{ = Length
N = Any Integral
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La
505

X )
t’NKi

T-connector (b)

(B) FOUR ANTENNAS

Fig. 3—A coaxial cable manifold teed system for two and four antennas. Each antenna
is provided with a 200 ohm balanced feed point (a folded dipole, for example). A
half-wavelength coaxial balun is placed at each antenna to convert the impedance
down to 50 ohms. At the lower frequencies, the folded dipole and baln are often
replaced by a gamma matching system. Individual dipoles are joined to the common
50 ohm transmission line by means ol matching sections L1 and L3. Sections marked
L2 are not considered as transformers as they maitch 50 ohm terminations at each end.

and transmission line loss increase
 with increasing 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,” | continued,
“the power gain of a directive anten-
na of a given size increases by the
same ratio that the path loss in-
creases and, because the antenna
- gain is realized in both transmission
and reception at each end of the
circuit, there is a net signal gain with
increase in frequency, even after
deducting the increased circuit path
losses.”

“Well, then, 420 MHz is the band to
use,” said Pendergast,

Which Band to Use for
Moonbounce?

“I would think that at the present
state of v.h.f. 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, multi-
. element Yagi and collinear antennas
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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."

| took a big breath and continued.
“The 220 MHz band is a difficult one
because it is not an international
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 friend.

"It is a personal opinion,” | 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," |
replied. "The right-hand scale Iis
total antenna gain for the EME cir-

cuit. The example shows that if a |
144 MHz station at one end of a |

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-to-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.

“This is the average situation,” |
replied. “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 achieve is 2 db noise figure.
Anything much better than that will
just ‘hear’ more noise.”

“Any other problems?"
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.”

asked

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 ef-
fects of the earth's magnetic field
and the resulting polanzation
change produces a cyclic fade in
the moon-reflected signal because
the path length is continually chang-
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
due 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,” said 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,” | agreed. “The moon
only reflects 7 percent of the signal
that strikes it, and that portion of the




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 frac-
tion of the transmitted power ever
reaches the receiving antenna after
the round trip to the moon. Yet,
amateurs are having QSQ'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 anten-
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
feed system which applies power to
the driven element of each array in
equal fashion. A manifold feed sys-
tem, such as shown in fig. 3 is one
way of doing the job. This illustrates
the method of feeding two, or four,
Yagi antennas from a single coaxial
line. The driven element of each
Yagi has a balun and matching de-
vice so the antenna presents a 50
ohm termination. Typically, this may
be done with a folded dipole 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."

| paused as Pendergast continued
to write in his notebook. “The individ-
ual dipoles are then joined to the
main 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 transformer
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-

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

“Figure 3B shows how four anten-
nas may be matched and fed with a
50 ohm line. Again, each driven ele-
ment is a folded dipole having a 200
ohm termination that is transformed
to 50 ohms with 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 points (a) on each side
of the harness, the two sections are
connected in parallel to provide a
nominal impedance of 25 ohms. Sec-
tions L3 are 50 ohm transformer sec-
tions which provide a step-up trans-
formation to 100 ohms in each in-
stance. Parallel the two terminals at
point (b) to provide a nominal 50 ohm
terminal 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.

Bolts

Torque brace.
Flat stock

“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
frame is designed to support four
long 144 MHz Yagi beam antennas.
The cross-bracing is important to
counteract wind forces.

“Some amateurs having even lar-
ger arrays than this use tower sec-
tions for the horizontal portion of the
boom structure. Some very impres-
sive designs are shown in the photo-
graphs.”

“Well, how many individual anten-
nas do you need to get the job
done?" demanded Pendergast. "It
looks to me that it's almost an im-
possible task."

“It is possible to make a good es-
timate,” | replied. “One of the most
popular arrays is made up of 8 Yagi
beams, stacked four over four, as
shown in fig. 5. A widely-used Yagi
is the 7-element 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

Approx % of
vertical
stacking
distance

Tower

Fig. 4—Representative stacking framework to support four long Yagi antennas. The
cross-bracing is important to counteract wind forces. Lateral stresses on the frame-
work are a function of the frontal area facing the wind and its distance from the
support mast. The same style ol assembly can be used lor vertically polarized arrays
but the framework members in the same plane as the elements should be made of
nonconducting material. The stacking distance is a function of the capture areas of
the individual antennas and increases with the gain of each antenna. Stacking distance
must be carefully chosen il maximum front-to-back and minimum side lobes are
desired. Rule-of-thumb indicates a stacking distance equal to boom length of one
antenna.
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3 db more power. So that adds up to
14 db over a dipole. An arrangement
of four antennas (two over 1wo)
should provide 1twice the field

vy

strength, or a power gain of 17 db.
Now, if you double the size, to iIn-
clude eight Yagis (four over four)
you add another 3 db, to achieve a

|
|

| Fig. 6—0rville, KSVWW did an excellent job on this array of four T4-element, 144
MHz KLM log-periodic Yagis o provide an easy way lo change the elevation of an
"H-frame"” mounted array. Both K4IXC and K5VWW are prominent “moonbouncers.”
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four over four” array ol K4IXC. John's antenna is made up ol eight, 7-element Yagis. The assembly is low enough
gasy aiming and maintenance. The antennas are fed with a coaxial harness. John's final amplifier uses a pair of 4CX2508B tubes.

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,” | 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.
K4IXC, 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, DX-type decibels! These are
the real 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 spacing the individual beam an-
tennas so their effective apertures
just ‘touch’, power gain will increase

(Continued on page 74)
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The experimental transmitting antenna setup used at WOLT. Elements for the various bands were placed atop the trellis section
extending between the tower and the house. The receiving antenna was a dipole located 750 feet away.

Interlaced Elements for Yagi Antennas

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

The result was that two years ago
| set out to find just what seemed to
affect what. With the able assistance
of WBOLHI and planning of WASGFR,

a makeshift antenna range, consist- |

ing of a path length between stations
of about 750 feet, was set up. Un-

fortunately, one low-profile residence |

was roughly in the middle of the
path. And, metal flashing, gutters,
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 142 feet on my
U
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experiment |

that |

BY LAMAR RAY, WOLT

tower. A wooden trellis (used as a |
boom) was laid between the tower |

and a step ladder on my flat-roofed
house, The parasitic elements were
added on the trellis with only one
in use at a time and without provid-
ing any readjustment to the Heath

- SB-401 once it was loaded into the
. bare dipole on a particular band.

Table |—Parasitic Elements

Element Length

40 Reflector Hy Gain 402B Reflector
(c.w. setting)

40 Driven el. 65 feet, 9 inches

20 Reflector 35 feet, 3V2 inches

20 Director 31 feet, 11 inches

15 Reflector 23 feet, 8 inches

15 Director 21 feet, 1V2 inches

10 Reflector 17 feet, B inches

10 Director 15 feet, 10V inches

Lo

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-50 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 CB handitalkies.

it was decided that a practical
interlaced beam might employ mini-
mum spacings of 22 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 | lists the self-support-
ing aluminum elements used.

With much climbing up and down

. the tower between readings, the re-




| Table ll—Frequency = 28.5 MHz

Spacing db Relative

Parasitic
Element in Feet to Dipole
40 Reflector 2.5 —5.3
40 Driven
Element 2.5 —2.2
20 Reflector 2.5 —-3.0
20 Director 2.5 —1.0
15 Reflector 2.5 —1.5
15 Director 5 —2.7
15 Director 2.5 —2.0
10 Reflector . —0.2
. 10 Director 5 +1.5
sults of Tables Il, lll, and IV were ob-

tained. Based on repeated double
checks, the data was repeatable to at

J

least =0.3 db. The low gain figures

measured with the directors were un-

doubtedly due to the need for re-load- |

ing of the transmitter. The low front-

to-back ratios were attributed to ef-

fects from the house, guy lines for the
tower, etc. However, since we were

only looking for trends, we felt that |

repeatable readings, not absolute

ones, were adequate.

20
{3 5142
Resiston

25" of RG-58/U

| Fig. 1—Receiving antenna and pad used
for evaluating interlaced beam antenna
performance.

Conclusions

| was satisfied that the data trends
(not the actual forward gain or front-
. to-back ratios) were accurate and

should be useful to the "“roll-your- |

(Continued on page 73)

Table lll—Frequency = 21.25MHz

Parasitic Spacing db Relative
Element in Feet to Dipole
40 Reflector 3 —4.8
40 Reflector 7 —3.5
40 Driven

- Element 3 —0.1
40 Driven

Element 7 —0.5

20 Reflector 3 —1.5

. 20 Director 3 —1.2
20 Director 7 —-1.3
15 Reflector 7 —5.8
15 Director 7 +1.9
10 Reflector 7 +1.1

' 10 Reflector 2.5 +1.1
10 Director 2.5 +0.9

GETTO

FAST!

NOW YOU CAN CHANGE,
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!
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are designed and engineered
to do specific jobs and that is
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“fold-over” towers offer unbeat-
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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 “fold-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?

Unarco-Rohn

Division of Unarco Indusines, Ing
P.0. Box 2000, Peona, linois 61601
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RTTY FROMA TO Z VERTICAL ANTENNA
HANDBOOK

Compiies 22 years worth of
matenial from the pages of
00 on werticsl antenna
theary, design, installation,
construction. Covers ver
ticals arrays, feeding and
matching, short verticals,
ground effects, mult-band
and single-band verticals,
pnsaers e MOosT COMmImon
guestions about wverticsl

Cat. No. 125, Drawn partly
from the pages of CO, and
partly lrom previoutly un
publshed matenal, tha
ATTY classic fills the void
in ATTY machine know.
ledge for the amateur, 224
pages, 67 X 9 Hundredsa
of illustrations. Includes in-
dex of US Gow't, Tech
Manuals related 10 RTTY

$5.00 antennas. 6 X 8" 136
DQET. $5.00

THE NEW RTTY HANDBOOK USA-CA Record Book

Cat. #1116, A treasury
of vital and "hard te
get” information. Loaded
with equipment sche-
motics, adjustment! pro-
cedures, etc. A voluoble
ane! to both the be-
ginning ond the experi-
enced RTTY er. Special
sechion on gefting shari
ed, written by Byron
Kretzman, o well known

The official application
and Record book for the
coveted United States of
America Counties Award
issued by CQ. Contains
room for simple entry of
oll doto required to op-
ply. plus rules and
endorsement applicotion.
Two copies recom-
mended: one for oppli-
cotion, one for your

outhority in the field. records. $1.00
‘3-*
SURPLUS CONVERSION HANDBOOK ANTENNA ROUNDUP | and I
Cot. #122. Contains Cat. #119.1. 47 infor-
192 poges of conversion mation-pocked articles
arficdes  including  the n Yolums | mal is the
famovs Command Sef's cream of onlenna in-
plei @ whole tlew of the formation — 1460 poges.
most popular  military
wrplus geor including Cat. #119.2. Yolume Il
such gems os: SCR.522, hos 92 big orticles on
ART-13, BC603, BCASY, construction theory of
ARC 1, ARC 3, etc. Actu- antennas, Is 160 poges
ally, “- covers  almont of super data that every
every piece of surplus ham needs. Note: These
geoar worth the effort to are two ieparale books.
convert for ham wie $4.00
SHOP & SHACK SHORTCUTS ANTENNA HANDBOOK
Cat. #120. Here i @ Cet. F123.1. All new

collection of hundreds
of hinh, kinks ond short
cutt  which should be
part of the librory ol
every experimenter hom
ond CBer., A veritable
gold mine thot will help
sove fime, improve their
shop techniques, drem
up their shocks, ond in
crease the efficiency of
their equipment. $£73 95

information on ftrans-
mission line theory, af-
tenvation, impedance,
standing waves, reso-
nant lines, current dis-
tribution, free spoce 3
dimensional paftterns of
long wires of all proc.
fical length and much,
much more by Ken

Glanzer, K7GCO.

SHORT WAVE LISTENER'S

HANDBOOK

Whether you're an ama
teur, an Sw.l of just like
to evesdrop on police and
fire department calls,
you'll find this new book
to be the complete source
for information on fre
guency assignments, radio
propagation, antennas,
transmission schedules,

in short, all you néed 1o
know abou! every spaect
of receiving 6 X 9" 152
pages. $5.00

THE DX
HANDBOOK

Cat. #124. Don Miller's
200 poges of valuable
technical information
and operoting aids,
most of which hat never
been published before
and con be found in no
other volume, containg
49 pages of Greal
Circle Bearing Charty,

$6.00

" ELECTRONIC CIRCUITS

HANDBOOK | and 1l

Cat. =121-1. Yolume |
dewcribes and discusses
in detail 150 of the
mo1t nesded circuils
around the Shock.
$3.00
Cat. £121-2. Yolume 1
has on additional 158
clrevits which will ap-
peal te all, Every shack
will hove o spo! for
these books. Nole:
These ore two seporale
books. $3.00

CQ ANTHOLOGY i

Cot. £102:2. Top fovor-
ite CQ articles from 1952

e 1959 . . . including
some Yyou may have
missed . . . compiled in.

o one new information-
packed book! MNo more
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clvdes post articles of
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]
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BR0B0T Research has disclosed
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-offs
between cost and function are fully
evaluated. Of interest to Model 300
owners however is the fact that what-
ever emerges will be plug-compat-
ible 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 tube 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 so'much
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
“special 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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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.

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 electrical/radio/
electronic articles and texts. Gerns-
back's visionary and creative genius
brought literally thousands of ideas
into his editorial writings. Gemsback
died many years ago but his predic-
tions of things to come in the field
of radio and television applications

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 of 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
fifties?

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, | 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, | get an immed-
iate three-frame update and play-
back. You may not believe it, but the
YL flipped off her mike and camera,
turned on her keyboard, and typed
out "K PSE.”




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-
formation 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 unbelieve-
able stage.

| recently demonstrated my slow
scan gear to a non-ham visitor who
was intrigued by my description of
how still pictures could be sent
around the World. After 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 | didn't have any good an-
swer, | 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 car. Now my visitor 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 of satel-
lite and fancy NASA-level equipment!
But who would want to sit around
looking at all those printed messages
by the hour?” | 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 inhibited 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 focus to onethird 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, fiat
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

“live” or plain old flat copy, it helps '

to use one lamp on each side of the
camera as shown in the accompany-
ing photo. You can get by with one
lamp if the “copy” is small, but
people will look a lot better 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 sources.

Direct SSTV camera ‘“shots”

around the shack are not difficult
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

White cardboard

Use two lamps for even illumination.

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

7%

Note:
A = White cardboard
B = Diffusing glass
C = Opening for slide
Box size is not critical
interior of box must be white
All dimensions are in centimeters

Fig. 1—Simple illuminator for slides.

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 off your collec-
tion.

Have you or your family won any
awards? What does a French ham
license look like? What does your
local newspaper look like? Do you
grow flowers or vegtables? Let some
of your 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-

ever catch a really big fish? You
must have pictures of 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

-

F6BDJ's optical system for slides.
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A very tired GD3IAD.

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 light 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 photo) illuminates a diffusing
glass in back of the silde. The slide
Is imaged on the vidicon by a com-
bination of lenses that | hesitate to
label a “close-up attachment'.

After Jim Young, K4TGC, of St
Petersburg, Florida told me about

. S0 WhL.
oY% s a

It’s sort of like buying a great jacket

really cheap, but it's slightly irregular, . .
you just adjust your body to fit. . . it's a
bargain.

Return with us now to those days of
yesteryear, to someé of those countries
which no longer exist and happier times
by quickly taking advantage of our Ham-
mond World Atlas Sale. We have, direct to
you, both the Hammond Medallion and
Hammond Ambassador Editions for the
ridiculously low price of $6.00 each post-
paid. These fine vintage wvolumes (circa
sarly 60s’) sold for much much more and
will enhance any coffee table., They're
brand new, sealed in cartons. You can al-
ways scotch-tape some of the new names
onto the maps. Rest assured though, most
of the world including the U. S. has
remained intact through these times.

Send o
World Atlas

¢/o Cowan Publishing
14 Vanderventer Avenue
Port Washington, NY 11050
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his simple "box illuminator” for
slides, | 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
technological gem was made out of
a discarded box. | used staples, glue,
and masking tape to hold it together.
The toughest thing to find for an
iluminator is a piece of diffusing
glass or plastic to even out the illum-
ination. Check your local photo deal-
er or Woolworth’s plastic items.

To put your vacation pictures on
lelevision, 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

. monitor 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 housefire 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 conditions 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 could say, "Here's my young-
est etc.” just before the vertical
synch pulse occurs. Try it sometime.
YV1AQE used to do this as he trans-
mitted some of his excellent pictures.

News And Pictures From Around

The World

A letter from Neville Jackson,
G3IAD, of Nottingham, reports that
his August expedition to the Isle of
Man almost lasted longer than ex-
pected, Neville had his entire station
loaded into his car for the trip home
—and with one hour to departure
time, the car wouldn't start! Jim Par-
nell, GD3YUM used a Landrover 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- |

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
GD3IAD, take a look at the photo of
GD3IAD's station ID. That picture,
taken in a moment of great excite-
ment was made by Eddie Collins,
W4MS. is contact with GD3IAD 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?)

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

GD3IAD
ISLE
0F MAN

Proof-positive of W4MS' 700th SSTV
country worked.

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 Tonotrons. In
addition to slow scan, Warren is in-
terested in monitoring weather con-
ditions with a TV camera. | hope that
we can get some pictures and a com-
plete story on this unusual accom-
plishment from Warren for inclusion
in an early issue.

Bob Arrowsmith, W4JNN, of Ann-
andale, Va. is looking for SSTV con-

tacts via the Oscars. Anyone inter-
ested?

John VandenBerg, VE3DVV, Ilo-
cated near Hamiiton, 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, W2DD




I'D like to start the new year with
an item of interest to all of the bar-
gain hunters that read this column.
As we have been saying one of the
best ways to build up a good ama-
teur radio station is to obtain and
modify older equipment. This equip-
ment is often available at a very

+150v.

aths Notes

BY IRWIN MATH, WA2NDM

small fraction of its original cost and
can easily be the basis of a really
good piece of equipment once “mod-
ernized”,

With this thought in mind, I'd like
to acquaint you with a new company
called "Buyers and Sellers” located
in -Boston, Massachusetts. These

27
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input " l
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I Note:
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* See caption

Fig. 1—A product detector for s.5.b. reception. The starred componenis may be
added to allow the output of this detector to match the output of the a.m. detector
to prevent blasting when switching beween a.m. and c.w./s.5.b.

o
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Fig. 2—The hookup of a product detector with an optional fast-off-slow a.v.c. switch. |

amplifier

Moise limiter
{if used)

Be sure to keep the connection on the fast i.l. transformer short.

people operate a vast clearing house
for anyone trying to buy or sell any
type of amateur radio gear. If 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 tell them what you want. They
will then provide 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 call
will put your gear on their giant list
and you must then agree to pay a
10% commission when you sell the
equipment. At the time this is being
written, Steve Kirshner, WB2ZMZU/1
tells me that they will 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
free to use the service whether you
subscribe or not.

in the past year we have received
many letters expressing extreme in-
terest in the modifications we have
indicated for older equipment—par-
ticularly receivers. As a result, we
would like to present some more tips
in this 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 a.v.c. and S-meter suf-
| fer due to overload from the b.f.o.
~ signal. Also, strong signals are dis-

torted and tuning become a pain in

 the neck.

The solution of course is to add a
product detector and the following
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 keeping
with the fact that the balance of all

(Continued on page 72)
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BY HERBERT S. BRIER, WO9EGQ

THUE to our promise to include
material of interest to prospective
Communicator licensees, let's dis-
cuss v.h.f. antennas. Actually, an-
tenna principles are the same on 146
MHz or 220 MHz as they are on 4
MHz. However, v.h.f. antenna dimen-
sions are small enough to allow
erecting an efficient v.h.f. antenna in
locations too cramped to erect even
a mediocre h.f. antenna. For ex-
ample, a Y2-wave, 146-MHz antenna
IS approximately a meter (38,5
inches) long, compared to 37 meters
(125 feet) for a Veo-wave, 3.75-MHz
antenna. These lengths are calcu-
lated with the aid of the following
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 %-wave antennas
are cut in half.

-l_u- M e —= = e . — TS, — = 3

Director a5 X L

aL

Transmit
Hiecowe

' Sl
Driven Slement .\ inches) =
L
Refiector 105X L

e = W !
1

Verticals or Horizontals

One of the first things 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 points 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;
otherwise there will be up to a 20-db
loss in received signal strength. In
contrast on the lower frequency
amateur bands where signals are
normally reflected by the ionosphere,
the reflections so scramble the orig-
inal signal polarization that matched
antenna polarization is rarely impor-
tant.

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

Aluminum clothes line

-_-I#--——_:-'-"-===E=E_——'_T-'- =l
|
|

51.16
! F
&k Gamma match, 26pf variable capacitor

Fmuz: |
11

1

4 50 12 coaxial line taped to boom
[ ]

e R ey e e W

Aluminum tubing or wooden rod

Fig. 1—A medium gain, minimum adjustment v.h.l. array. If operated vertically bring
the feedline along the boom behind the reflector.
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mobile operation make verticals the
overwhelming choice of v.h.i. fm.
operators, who are usually interested
in effortless, short-distance commu-
nications. On the other hand, v.h.f,,
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.f. operators agree with these
polarization conventions, however.

A V2-wave, centerfed dipole works
equally well mounted horizontally or
vertically. Vertical operation requires
running the feedline horizontally for
a %2 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 50-
ohm line impedance to the estimated
nominal 1200-ohm end impedance of
the dipole.

An ingenious matching device
(used in the Cush-Craft “ringo") is a
Ya-wavelength 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 feed-
line, as indicated on an s.w.r. bridge
in the line. The problems in mount-
ing and feeding Y-wave vertical
antennas are not too serious in fixed-
station installations, but generate
more trouble in mobile installations.




The % -Wave V.H.F. Antenna

By cutting a '2-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 Ya-wave vertical,
mobile antenna is formed. Connect
the center conductor of the coaxial
feedline to the base of the rod and
its shield braid to the car top or
trunk lid through a terminal Ilug
under the insulated bushing. Con-
nect the other end of the feedline to
the transmitter/receiver via a coaxial
connector. Considering its simplicity,
such a V-wave vertical antenna
works well, and one can be pur-
chased for a few dollars, if you do
not want to build your own. Some
commercial units use a stainless
steel whip for the radiator for strength
and flexibility. However, the stainless
steel has much higher resistance
than copper or aluminum; therefore,
for lowest losses, try to get one with
a copper or aluminum radiator.

By substituting four VYa-wavelength
conductors (radials) running out from
the four corners of the base insulator
for the car roof top or trunk lid, a

“ground-plane' antenna that can be |
hoisted high in the air for fixed-sta- |
tion operation is formed. The radials
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 for
a good match between the trans-
mission line and the antenna. Also, |
by replacing the Y-wavelength radi-
ator with a 58 wavelength rod and a
small coil between the rod and the
inner conductor of the feedline, the
antenna will concentrate its radiated
power closer to the ground, resulting

in a 3-db increase in effective radi-
ated power (ERP) over the Va:-wave-
length ro+. The loading coil,
approximately 5 turns of #12 or #14
wire, 3 inches in diameter, is ad-
justed for minimum standing wave
ratio on the transmission line with
the aid of an s.w.r. bridge connected
in the line. No changes are made in
the radials (if used).

' son Ave.,

Parasitic-Element (Yagi) Arrays
By placing a “director” five per
cent shorter than a Y2-wave radiator

0.1-wavelength ahead of the latter, a
2-element array with a forward gain
of 5.6 dbd (dbd = db gain compared
to a dipole) is formed. Adding a "re-
flector” five percent longer than the

radiator 0.15 wavelength behind the |

radiator brings the gain up to 6.5-7 |
dbd. Additional directors, each 0.2-
wavelengths ahead of the previous |
one, will further increase the power |
gain but at a slower rate. A 5-ele- |

ment array has a nominal gain of 10
dbd, a gain 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-line
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 5-element Yagi.
Center and glue the elements in
holes drilled in the boom with epoxy
glue. Consult a v.h.f. handbook for
simple matching systems to feed
power into the radiator.

News And Views

After attending a Novice study
course taught by John Kienzle, WA2-
UON, a teacher at Maple Rock High
School, 1216 Maple Hill Road, Cas-
tleton-on-Hudson, New York 12033,
Richard, WN2CPD, Tom, WN2CPE,
Peter, WN2CQL, and David, WN2-
CQM, received their licenses in

November, That's what | call a suc- |

cessful amateur course! The boys
join Ann, WN2WXT, and Jim, WN2-
ZFF, who got their licenses last win-
ter, as the licensed members of the
school radio club (A couple gradu-
ated in the spring.) . . . Larry Noyes,
WN6MCYV, 211 S. Verdugo Rd., Glen-
dale, Calif. 91205, takes us to task
for calling him WBMCYV in the October
column. But that is what he said his
call letters were, honest, boss! He
thanks us again for steering him to
choose a horizontal antenna in the
July, 1974, NOVICE SHACK, after
hearing how much more local noise
vertical antennas pick up . . . We
don't suppose many Novices have
spare power amplifiers laying around,
but you never know. U. Hla Oung,
WABSNC, ex-VU2AC, AI2AC, XZ2AD,
Rangoon, Burma, is looking for one
“dirt cheap.” When the Burmese Mil-

. itary Government took over recently,

all of his radio equipment, including
antenna and mast, was confiscated
and he is starting over again in San
Francisco, a stranger in a foreign
country. If you have anything for his
junk box, his address is 210 Richard-
San Francisco, CA. 94123.
. . . Jay Johanson, WNOPZW, Bridge-
ton, Mo. 63044, age 15, works 15
meters in daylight and 80 and 40
meters at night. His tools are a
Heathkit DX-60B transmitter driven
by HG-10B v.f.o. and the matching
HR-10B receiver and a Mosely RV-
8-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 vertical antennas do work.
Look for Jay on 15 meters between
3:30 and 4:30 P.M., his time, if you

. ACCREDITED MEMBER WATIONAL MWOME STUDY COUmCIL °

.................................

WNIQZA, Merrimac, Wisc.
53561, a 78-year old graduate of Jim,
K9PKQ's Novice Class, sponsored by
the "Yellow Thunder Amateur Radio
Club,” Baraboo, Wisc., operating her
Heathkit HW-101. Evelyn is active on 40
meters and enjoys correspondence and
getting QSL cards. We are sending her a
1-year subscription for CQ Magazine for
this winner in our Monthly Photo Contest.
If you would like to enter the contest,
send a clear picture (preferably black
and white) ol you operating your ama-
teur station and some details about your
radio career to: Photo Contest, c/o
Herbert S. Brier, WOEGQ, 409 S. 14th St.,
Chesterton, IN 46304. Even if you don't
win, suitable pictures will be published
as space permits.

Evelyn Fox,

need Missouri. Don't be surprised if
he is signing WB@PZW, though.
Ruddy Ellis, WALNG, 2936 Arden

. Rd., N.W., Atlanta, Georgia 30305, a

(Continued on page 72)

Home
training

AHATEUR
RADIO

NRI, leader in Communications,
Television, Electronics and TV-
Radio home training, now offers the
first in Amateur Radio courses, de-
signed to prepare you for the FCC
Amateur License you want or need.

Don't lose your favorite frequency

The FCC has said “either-or™ on
licensing, but to pass Advanced and
Extra Class exams, you need the
technical guidance as offered by NRI.
NRI Advanced Amateur Radio is for
the ham who already has a General,
Conditional or Tech Class ticket.
Basic Amateur Radio is for the be-
ginner and includes transmitter,
3-band receiver, code practice equip-
ment. Three training plans offered.
Get all the facts, Mail coupon. No
obligation. No salesman will call on

you, NATIONAL RADIO @

INSTITUTE, Washington,

D.C. 20016.
:.l'-ll--!--ili-i- ML Huw --------- «iit:
* MATIONAL RADIO INSTITUTE 80016 -
* Washington, D.C. 20016 =

* Please send me information on Amateur Radio .
training. .

Name Age
Address

+ City

State Zip
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THE memory of a DXpedition if of-
ten short-lived and with the years
there often is difficulty in establish-
ing the facts of a past DX effort.

There is adventure in DXing and
a major DXpedition to a rare location
is often a high point in the memory
of many. This is true not only of those
who were on the effort but also for
those who worked the DX action. But
it does seem that the recording of
these great efforts is often sketchy
and incomplete. Soon many of the
salient details are 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, Darleen Magen's story

- of her operations from many DX

areas around the world. With part of
the story involving a sudden, person-
al tragedy, the recounting of her trips
and experiences in her book Globe
Trotting Via Amateur Radio has few
recent equals in recalling the adven-
tures of DXing and getting them into
a permanent form.

Getting the facts and experiences
of a DXpedition is not always the

Ken Miller, K6IR, with §.5.B. WAZ No.
1234 proudly mounted behind the rig. Ken
has been licensed since 1940 and oper- |
. ates 10, 15 and 20. He is in the electronic
. equipment business, specializing in digital

communications and test instrumenis.
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The CQ DX Award Program
SSB C.W.
411...VETCE 185.. . G3AHE
412.. .SPsDZI 188. . UBSSG
413, . . GADDS 187. . UA4AY
Endorsements

WAZZHR 150; WAZZHR 200; 3.5-7T MHz WBSET.

Complete rules and application forms for the CQ
DX Award Program may be obtained by sending a
business size #£10 envelope, self-addressed and
stamped, to CQO DX/WPA Awards, Box 3388, San
Rafaal, Calif. 84802.

easiest matter. An approach a few
years back to one major DXpedition
that a running log should be main-
tained and the feel, the action and
the day-to-day color of an DXpedition
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 avail-
able to record or log any of the
events.

When one goes back fifteen or
twenty years in the world of DXing,
there is often considerable difficulty
in locating information on a DXeffort.
While some may feel that the event
itself should enshrine them forever

in the memories of DXers, those of |

the present and all those DXers 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. DXpeditions
are unique events and there will be
many in future years who will wish to
know of them, Even the minor ones
would benefit from a record and no-
tations, the major ones should be
completely chronicled.

There seems to be a void possibly
existing in the history of DXing. The
long-term rewards of more attention
to chronicling the great days would
be worth the effort.

New Couniries

There have been changes during

the last few months of 1975 with | wgeruP at the DUTJMG rig during his |
Papua-New Guinea going independ- |

ent on September 15th and the P29-

|

Papua-New Guinea will be accepted
for DXCC starting January 1st. Sable
Island and St. 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 for the CQ Test. Then in
November Saint Paul, VYOA, was put
on the air racking up over 5000
QS0Os under difficult condtions. Lloyd
and Iris Colvin were expected to
open the first of January from the
new country of Tuvalu signing VR8C,
this being a renewed activity spon-
sored by the YASME Foundation.

Angola became independent in
early November and was slated to
sign D2D instead of the familiar CR6.
With the departure of the Portugese
administrators the situation within
Angola was fluid and some have ex-
pressed a feeling that three, possibly
four, new countries may evolve from
the former CR6 area.

Transkei Republic will be a new
one later this year when that home-
land in South Africa establishes itself
as an independent nation. Prepara-
tions for this separation from South
Africa has been proceeding for 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 Transkei.

visit to the Philippines last summer (Photo
by DUTBOS)




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,
being No. 11 in the Most Wanted
List compiled by the WCDXB in No-
vember. Much of the demand for
Glorioso, and much of the frustration,
stems from the failure of a previous
operator to QSL. Guy, FR7ZL, has
an excellent record in his QSLing for
past activity 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-
sponding.

Travelers

Northern California amateurs were
moving in various directions during
last Fall, some of their actions aimed
at producing some DX activity.

Lloyd and Iris Colvin departed in
December for the start of another of
their DX 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 air when it
became independent on January 1st.
Almost a decade back W6KG and
WEDOD 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
action in the Pacific area and their
future plans should be interesting.

The Northern California DX Foun-
dation planned to send two operators
to Macao in early December to acti-
vate CR9AK and clean up some of
the demand for that one. KBAHV,
Bob Ferrero, who was on the KP6-
Kingman effort, and Don Schliesser,
WBMAV, were aiming to open from
CRSAK the first week in December.
CR9AJ, Horacio 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 MaclLaren, WSFGO, is another recent
WAZ winner. Harry's fine Heath station has
gualified for most major DX awards.

The WPX Program

Mixed
501...G4BVH 505, . . XE2MX
502...JA1GQXY 506...I16ANZ
503...YZINPF 507...DK6FT
504. . .G3XYP 508...DJBMU

c-w.
1419, . .K4DAS 1425. . .UKS5QBE
1420.. . UBSCI 1426. . .ULTNAF
1421. . .UTSYF 1427, .. 12DMK
1422. . UABCAC 1428. . . WSMCO
1423, . . UK2FAM 1429. . . W3EAI
1424 . UP2BAV 1430. . W2RPZ

SSB

871...00582 B74.. .DK1IU
872...G3XYP 875.. WABCCP
873...G4AHJ) B76.. WATOBH

Endorsements

Mixed: FSAM 1350; WA2EAH 1000, WAZEAH, WAS-
VDH 950; WB4SI1J 200; K8ZDL 850: WABTAX T50-
G3XYP, DKBFT 650; G3XYP 600: GIXYP 550:
G3IXPY 500: G3XYP 450

C.W.: W2HO 1100; WB2FMK 1000; WAEJVD, VOI1AW
850; K&6ZDL, VO1KE, WS5MCO T00: WSMCO 650:
WSMCO 600; WSMCO 550: DL1LD, UBS5C1, WSMCO
500; DL1LD, uBsCi, WSMCO 450: UB5CI, WSMCO
400; UBSCI, WSMCO 350.

SSB. HP1JC, I8AA 1000: IBAA 950: WA2EAH. WB4-
SlJ), I6SF BDO: G3XYP, F5JA, UBSWE, WB2FMK
B50; G3IXYP 600; G3IXYP 550: G3XYP UQSBZ 500:
GIXYP, UDSBZ 450; GaXYP, UDSBZ 400: GaXYP,
JASAEV, UOSBZ 350; G3XYP 300;: GAXPY 250.

B0 Meters: UYS0Q0, UBSCI

20 Meters: UY500Q, UBSCI

Africa: G3XYP

Asia: GIXYP, UBSCI, UY500

Europe: G3XYP, DK&FT, 12DMK. UQ2AN, UBSCI,
UuyYsoQ
Complete WPX Rules may be found on page 67 of

February 1972 issue of CQ. Application forms and

prints of the rules may be issued sending a busi-

ness sized, =10 envelope, sell-addressed and
stamped to CO DX/WPX Awards, Box 3388, San

Rafael, Calif, 94502

Clyde Schoenfeld, W6KNH, depart-
ed in October for an extended trip
which would take him to BV/9V1i/
OM2/9N1/VU/4S57/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 normally
be handling, will have to wait until
his return to California.

China/lraq/South Sandwich

Last Fall Geoff Watts in his DX
News Sheet gave the result of his
poll for the '"Most Wanted Coun-
tries.”” South Sandwich was No, 3;
China was No. 4 and Iraq was No. 5.
Then the WCDXB polled the W/VE
amateurs and lrag 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
of DXers would be interested in hear-
ing them on the air.

Back before Thanksgiving there
was a number of recurrent rumors.
One W7 amateur had hopes of put-
ting Irag on the air when he was
there in November at the invitation
of the Iragi government. However,
this did not work out. Then there was
another possibility being guardedly
mentioned and this involved a large
number of ‘maybes’. The line-up did
look good and it may have already

. come off. If not, there are some who

are a bit optimistic on Irag because
of the changes in the political situa-
tion there in recent years.

Iraq has swung its political 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 vyet.
At the WIODXCC meeting last Fall,
Hank Meyer, W3ACE, and who once
signed YI2AM, 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 for
some Yl-operations. W3ACE applied
for a license, this 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 Yl-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 LAISH/BY was
heard for a brief operation, working
only c.w. and saying that he was
from a Norwegian merchant ship
docked at Dairen. A number of sta-
tions worked this one but with some
bit of caution. However, QSLs were
reported coming through from this
operation some months back, these
being marked “Dairen (Peoples Re-
public of China)”. It might also be
noted that last Fall the FCC announc-
ed that there was no longer any ob-
jection to communication with BY-
amateur operators.

There are other reports of stations
ready to go at a moments notice. The
JA operators have used a number of
diplomatic and business avenues to
make inquiries and while the answers
have all been to reject the inquiries,
there is a feeling that there is a con-
tinued look going on and something
will come one of these days. While
the official position is that there are
no amateurs in BY-China, there

Just call this photo ‘“Nostalgiasvilie.” Left
to right are Jack Astley, Skipper of the
“"Edward Bear,” Larry Page, WB2DHF/
VQBCH, Don Miller, WOWNV/VQ8CB, and
Bill Rindone, WAGSBO, just before their
departure for St. Brandon from Mauritius.
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WPX HONOR ROLL

The WPX Honor Roll is based on confirmed current prefixes, which are submitted by
separate application in strict conformance with the CQ Master Prefix List. Scores
are based on the current prefix total, regardless of an operators all-time prefix countl.

Mixed

WALRBN ... 1475 YUIBCD ...1066 WASVDM ... 910 WOWMM ... 811  WAIIMP ... 727 |
WABMWG . 1276 WABGLD ._.1055 YU208B as1  Igux ...... 803 KINMG ... 719
VESGCO ...1210 W3GJY . ..1052 'W4WSF 877 SMEDMU .. 803 Wﬁu R 4 -
WETCO ....1208 WOFD 035 DLICF .. 872 KezZDL ... 802 - P .. 708
FORM ... _ 1187 PABSNG 1017 K2AAC ... 863 ITOAGA ... ™ WEeZTD .... 700
W2NUT ... 1183 YU2DX ., . 985 W4BYU 850 K2ZRO .... 782 WAPCPX _.. 893
WBLY ... 1165 WB4KZG 880 WB4SIJ 853 K4KCB .... 768 WABTAX ....655
WaPvZ ... 1188 YWIAG ... 957 Gipo ... Baf JATAG ..... 765

| WACRW _..1140 WAZEAM .. 850 W6ISQ ... B4AT KBUDJ ... 750
WBROGC ....1111  WA4IC ..... 850 WAGJVD ... 838 W@SFU ..., 750
DJTCX ....1102 I6SF ...... 046 WAPKDJ ....824 OTILN .... 749

I WABQY ....1102 DLIMD ... 940 SMITV .. .. 822 WASLOB .. 749
WB2FMK .. .1100 WPAUB .... 820 W3YMR . . 818 PY4AP _.... 735
ON4QX .. 1088 KESDR ... 914 WENJU . . B11 K#BLT ... 733

C.W.

| weLY ... 1150 ON4OX ... 920 WETCQ .... BI1 K2AAC .... 736 WASVDH ... 885
KEKPL ..... 1064 W2MO ..... B85 VK3AMGO ... B09 WAZHZR ... 732 WeISQ .... 685
DLIOT ..... 1030 YUIBCD ... 983 WABJVD ... B03 IBSF ...... 728 K2ZRO .... 849
W2AIW .... 872 VOIAW .... B73 W3ARK ... B00 SMSBNX ... 706 KILWI .... 629
WB2FMK .. 860 DJTCX ..... B41 W4BYU .... 788 VOIKE .. .. 700 VE40X .... 600
WABMWG .. 9468 G2GM ..... B40 YUIAG .....7680 K6ZDL .... 699 OK20X ..... 800
WOFD .. .... 844 K7ABY .... 812 W4IC ...... 754 OK2DB ... 893

2 x SSB

WANJF 1200 18KDB ..... 985 PAOSNG ... 908 DLIMD .... B58 PY3BXW ... 808
IPAMU 1156 182V .. 89B2 F2MD 904 DK2B! .. ... B56 WB2NYM .. BOS
FRAM 1135 DILOOH ... 954 IBYRK 900 ITRJT ... Ba3 WAIC . 800
W6TCO 1013 HPIJC ... 954 W@YDB8 884 YUIBCD 824 W3YMR ... 793
WASMWG . 1008 CTIPK 923 K2POA 881 WERKP ... . 822 OE2EGL ... 780
WBOWQ .. 987 14280 ... 922 ZL3NS _B74 W3IDJZ .. . BB G3DO ___. 785
OKIMP 763 W2EHB ... .. 750  YU1AG 73T WABTAX ... 705 WASVOH ... 681
WBA4SIJ 763 WAZEAM .. 750 WBYMV .. .. 720 OCX2CN .... 702 CR7IK .... 613
DJTCX ..., 752 WASLOB ... 747 WBEDXU .. 708 WB4KZG ... 700 I|4LCK . ... 808

seems to be some of this type of ac-
tion in the Technical Schools and
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 DXer
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.l. as the hoped for
operating permission did not come.

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

Vern Dameron, KIDRN,
FP#XX license from the Telecommunica-
tions office at St. Pierre. XYL Janet and
daughters Lauree, WNIVUM, age 10! and
Susan, age 6, also made the trip this time.
The Dameron's are becoming the number l

one tourist family ol FP8-land.

receiving his
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the patient DXers. While it is not ex-
pected 1o come this next week, it
might come with little warning. Those
close to the scene feel that the possi-
bility of an outsider putting a station
on the air 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 activi-
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 violently 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

it is howling at gale force out of the
east.

LU2DX who operated with the Ar-
gentine DXpedition 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

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

VPBHF/VP8 operated from the
South Sandwich in March 1964 and
this was apparently the most recent
operation there. In a recent conversa-
tion with LU2DX, 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 would seem that the
placement would be (1) Irag, (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.

Awards

The National Capitol DX 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 NCDXA 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 WAQAW, Raymond Spence,
10013 Coach Road, Vienna, Virginia.
U.S. Stations send 50¢, DX 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-
out of the west except for the times |

tacts with amateurs in Santa Clara
County. The rules are a bit more
complex but you can get all the in-
formation 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 1x3 and 1x2 call-
signs.




Some DX Notes

DXers are reminded that the old
style IRCs will be no good after the
end of this 1976. Actually, there are
two old-style IRCs 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 of the Universal Pos-
tal Union, this change applies every-
where,

The Northern California DX Foun-
dation air-freighted a s.s.b. rig to
Alex Mootoo on Rodriguez last Fall
for his 3B9DA operations. Alex ini-
tially opened with only a c.w. rig and
the rush shipment kept him active on
Rodriguez for an extra month and
with a multitude of s.s.b. contacts.

John Allaway, G3FKM, who has
handled the DX Column in RSGB's
Bulletin, was elected President of the
RSGB last September. G3FKM has
been long known to many DXers for
his monthly column “This Month on
the Air".

VK5XK arrived on ZK2-Niue early
in November to put ZK2AP on the

rived ZK2A0 opened up, all of this
causing a bit of a puzzle. It was fin-
ally easy to sort them out with ZK2AP
mostly on c.w. and QSLing to WOJRN
while ZK2A0 was on SSB and QSLs
to Box 36, Niue. The c.w. transmitter
ZK2AP took to the island with him
was built in 1944. As it had worked
well from VK9-Norfolk in a recent op-
eration, Arch saw no reason why it
would not perform just as well from
Niue.

The CQ WW Test in October
found good conditions for the s.s.b.
portion but rather poor conditions
for the c.w. effort. The conditions as
forecast through the CQ articles of
W4UMF and W3ASK proved to help
many DXers in figuring out what is

going on. These predictions and the |

Solar Flux and A Index from WWV at
18 minutes after the hour are proving
a valuable help.

Ed De Young was aiming 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 ABRL and the ITU
on country status of the Hutt River
Principality in western Australia. This
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 action directed towards

| VYPA to VEIMJ)
air for a month. Just before Arch ar- |

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

The Vanik Bill, H.R. 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-
tugas during the time of the CQ 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 from Rule 1 of the DXCC
Country criteria.

QSL Information

CTTBER 1o CT1DW
FBAZG to FBUS
FGIMM to WATJKJ
JABAQGN/JD1 to JARL
KE2AN 1o KESE/2
KDSOME to W5UK or

8GS5AC 1o W1YRC
SJ2MH to VEJAUM
JYSCS to U.S. Embassy,
APO New York 09892
KQ4ST to Box 589,
Sterling, Virginia
22170
KYBENWC to Naval
Weapons Ctr., China
Lake, Ca. 83555
T75AA to Box 115,
Guatemala City,
Guatemala
WWIWWW o Box 1,
Plymouth, Wisc. 53075
YASME to Box 2025,
Castro Valley,
Calif. 94546

73, Hugh, WABAUD

WASTRX
PJBYFQ 1o WAABTC
WSTES/KJ6 to W2GHK
VP2LL to W2MIG
VP2GMB to WE5MYA
VPZMIR to WTFCD
VP2ZM o VETSV
VP2A o K2IGW
VPSWW to WB4EYX
VX8A to VEIGMT

VRBB to YASME
VRSC 1o YASME

FREE CLASSIFIED
ADS IN CQ'S

BAM SHOP

So the 100TH’s finally gave up
the ghost and your Leyden jar is
out of Leyden . . . . now what?
It’s time to either replace or re-
new , . . and quickly.

Here's your chance to locate
those hard to find gems or to get
into the swing of things by buying
a new rig to grace your QTH.

Take some time and fill out
the coupon on page 76 (that's the
spirit) to get in on CQ’'s FREE
CLASSIFIED ADS. You can buy,
sell or swap your way into any-
thing you need (electronic that is)
pronto.

Ads will be run first come first
serve as space permits and with
CQ’s new format that means a lot
of space. B03's anyone?

Amaleur Radi
Bicentennial?

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
amateur radio’s bicentennial.

Amateur radio like history is full
of exciting 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, making it
happen and helping it grow. Keep a-
breast of tomorrow’s amazing his-
tory by subscribing to CQ today.
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"inatean hundred seventy-five was
a year of low and still declining solar
activity. In all probability, the mini-
mum of the present cycle and the be-
ginning of a new cycle will occur
during the New Year.

The old year began with a
smoothed sunspotl number of 23, and
by the end of 1975 the cycle 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 minimum level of around
5 by mid year, although it could oc-
cur somewhat later,

During 1975, low and still declin-
ing solar activity resulted in a con-
siderable reduction in DX openings
on the 10 and 75 meter bands, al-
though some good 15 meter open-
ings were still 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 world 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 DX during the daylight
hours of 1975.

Overall, there seems to be a slight
improvement in 40 meter DX condi-
tions during 1975, especially from an
hour or two before until and hour or
two after sunset and again from
about an hour or two before until an
nour or so after sunrise. During the
late spring, summer and early fall
months the band often remained
open for DX to most areas of the
world throughout the hours of dark-
ness, bul during the winter months it
often dropped out for several hours,
especially towards Europe and Asia.

Conditions on 80 and 160 meters
usually improve as solar activity de-
clines, and this was very evident dur-
ing the past year. Eighty meters
opened for DX from sunset to sun-
64 =
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GEORGE JACOBS, W3ASK, ON

Propagation

LAST MINUTE FORECAST -

Day-to-Day Conditions Expected For Jan. 1978

Expected Signal Quafity

Propagalion index __ ... . (4) {3} {(2) (1)
Dale
Above Normal: 9, 11,17 A A B C
High Normal: 7-8, 10,

13-14, 16 B B C D
Low Normal: 1, 46, 12, 15,

18-21, 28, 11 B C D e
Below Normal: 2-3, 22,

25-27, 29-310 C D E E
Disturbed: 23-24 DE E E E

Wheare expeched signal quality is:

A—Excellent opening, exceplionally strong, steady
signals greater than 59430 dB.

B—Good opening, moderately strong signals vary-
ing hliahvnnn 8 and 58430 dB, with ittle lading
or noise,

C—Fair opening, signals betwean moderately stron
and weak, varying between S3 and S9, wi
some fading and nolise.

D—Poor opening, with weak signals varying be-
tween S1 and 53, and with considerable fading
and noise.

E-—No opening expecied.

HOW TO USE THIS FORECAST

1. Find propagation index associated with partic-
ular band opening from Propagation Charls ap-
pearing on the lollowing pages.

2. With the propagation Index, use the above table
to find the expected signal quality associated
with the band opening for any day of the manth.
For example, an opening shown in the charts
with a propagation index of (3) will be fair (C) on
Jan, 1, poor (D) on the 2 & 3rd and fair (C) again
on the 4th through the 6th, elc.

For updated information dial Area Code 516-883-
6223 for DIAL-A-PROP, subscribe to bi-weekly
MAIL-A-PROP, P.O. Box 86, Northport, NY 11768,
or check WWV al 14 minutesa past sach 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 760 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 DX openings are
expected on 15 meters this year, as
compared to last year, but fairly
regular 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 will continue to be
the best band for daytime DX during
1976. The band should continue to
peak for DX during a two-to-three
hour “window" just after sunrise, and
again during the late afternoon, al-
though DX should be possible during
most of the daylight hours. During
the spring and summer months, the
band will often remain open until
Midnight, especially towards south-
ern and tropical regions.

On 40 meters, expect good DX
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
should remain open throughout most
of the hours of darkness. During the
winter months, expect the band to
close 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 should
open for DX 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 DX. During the summer months,
when DX openings should be pos-
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 SHORT-SKIP CHARTS

1. In the Short-Skip Chart, the predicted times
of openings can be found under the appropriate
distance column of a particular Meter band (10
through 160 Meters), as shown in the left hand
column of tha Chart, For the Alaska and Hawalil
Charts the predicted times of openings are
found under the appropriate Meter band column
(15 through B0 Meters) for a particular geo-
graphical region of the continental USA, as
shown in the lefi hand column of the Charts.
A ** indicates the best time to listen for 10
melar openings.: * best times for 160 meter
openings
2. The propagsation index is the number that
appears in ( ) after the time of each predicted
opening. On the Short-Skip Chart, where two
numerals are shown within a single set of paren-
thesis, the first applies to the shorter distance
for which the forecast is made, and the second
to the greater distance. The index indicates the
number of days during the month on which the
ur'ning is expected to take place, as follows:
) Opening should occur on more than 22 days
" between 14 and 22 days I

i o " betwean T and 13 days

[1 b = " on less than 7 days
Refar to the "Last Minute Forecast'' at the be-
ginning of this column for the actual dates on
which an opening with a specific propagation
Index is likely te occur, and the signal quality

that can be expecled.

4. Times shown in the Charts are in the 24-
hour system, whare 00 is midnight; 12 is noon;
01 s 1 AM,; 13 is 1 P.M., etc. On the Short-
Skip Chart appropriate daylight time is used at
the path midpoint. For example, on & circuit
between Maine and Florida, the time shown
would be EDT: on a circuit between MN.Y. and
Texas, the time at the midpoint would be CDT,
elc. flmu shown in the Hawail Chart are In

time zones, add 3 hours in the PDT zone: 4 hours
in MST zone; 5 hours in CDT zone: and 6 hours
in EDT zone. Add 10 hours to convert from HST
1o GMT. For example, when it is 12 noon in
Honoluly, it is 15 or 3 P.M. in Los Angeles; 18
orf 6 P.M. in Washington D.C.; and 22 GMT_ Time
shown in the Alaska Chart is given in GMT. Te
convert to daylight in other areas of the USA,
subtract 7 hours in the PDT rone, 6 hours in
MDT zone, 5 hours in COT zone and 4 hours in
EDT zone. For example, at 20 GMT it is 16 or 4
PM. in NY.C,

4. The Short-Skip Chart is based upon a trans-
mitted power of 75 walls c.w. or 300 walls p.e.p
on sideband: The Alaska and Hawaii Charts are
based upon a transmitter power of 250 watls cw
or 1 kw p.e.p. on sideband. A dipole antenna a
guarter-wavelength above ground is assumed
for 160 and B0 meters, a hall-wave above ground
on 40 and 20 meters, and a wavelength above
ground on 15 and 10 meters. For each 10 db
gain above these reference levels, the propaga-
tion index will increase by one level; for each
10db loss, it will lower by one level,

5. Propagation data contained in the Charts
has been prepared from basic data published
by the Institute For Telecommunication Sci-
ences of the U.S, Dept. of Commerce, Boulder,
Colorado, 80302,

HST. To convert to daylight time in other USA I

CQ Short-Skip Propagation Chart

and early spring months, Best time to
check for 160 meter DX is from an
hour or so before sunrise to just after
sunrise, at the eastern end of a DX
path.

During January, 20 meters should
be the best band for DX 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 DX band,
with good openings on 40 meters
when conditions are High Normal or
better. Be sure to also check 760
meters for interesting DX openings
during the hours of darkness, especi-
ally during the 43rd Annual Trans-
Atlantic 760 Meter Test which will be
conducted between 0500 and 0730
GMT on January 11 and February 8.
W1BB points out that during the test
periods W and VEs should operate
between 1800 and 1807 kHz and DX
stations between 1825 and 1830 kHz.
W and VE stations should call “CQ
FT DX” during the first three minutes
of each fifteen minute period, start-
ing on the hour, then listen for or
work DX 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

V.H.F. lonospheric Openings

There is a fairly good chance for
some meteor-scatter type openings
during the first week of January
when the Quadrantids 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 propagation.
Auroral activity is usually at a low
seasonal level, and there is little
sporadic-E activity expected. Best
bet for ionospheric openings are on
those days when h.f. conditions are
expected to be Below Normal or
Disturbed. These appear in the “Last
Minute Forecast” at the beginning of
this 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 with 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-
sults in a smoother sunspot number
of 19 centered on April, 1975. A
smoothed sunspot number of 9 is
forecast for January, 1976.

January & February, 1976

Local Standard Time At

Path Mid-Point (24-Hour Time)

Band
(Meters) Distance Between Stations rHHn,J
15—15 (0-1)
15 | Nil 10-16 (0-1) | 08-10 (D-1) | 08-08 (1)
10-15 (1-2) | 09-10 (1-2)
15-16 (1) | 10-15 (2-3)
16-18 (0-1) | 15-16 {1-2)
16-18 (1)
18-18 (0-1)
20 | NIl 08-10 (0-1) | 06-07 (0-1) | 06-07 (1)
10-12 (0-2) | 07-08 (0-2) | O7-08 (2)
| 12-14 (0-3) | 08-10 (1-4) | 08-10 (&)
11-15{::—2; 10-12 (2-4) | 10-14 (4-3)
16-22 (0-1) | 12-14 (3-4) | 14-16 (4)
14-16 (2-4) | 16-17 (3-4)
1&1?{1-3} 17-18 (2-3)
17-18 (1-2) | 18-18 (1-2)
18-22 (1) | 19-20 (1)

#See explanation In

“"How To Use Short-Skip

Charts’’ in box at the beginning of this column.

*Indicates best times for 160 Meter openings,
tindicates best times for 10 Meter openings.

MNote: The Alaska and Hawaii Propagation Charts
are intended for distances greater than 1300
miles., For shorter distances, use the pre-
ceding Short-Skip Propagation Chart.

50 and 2300 miles. Special Charts for 73,George, W3ASK

use between the mainland and Alaska

and Hawaii are also included. In-

structions for use of these Charts are

given elsewhere in this column. DX

Charts for January appeared in last

month’s column.

40 | 07-09 (0-1) | 07-08 (1-2) | 07-08 (2) | 07-08 (2-1) =
0-10 (1.3) | 0809 (1.3) | 08-09 (3-1) | 08-15 (1-0) il e WB S OB R i fo I LRLER
1915 (0.4) | 1135 6.3} | Sras o [ 1eis 3 00-02(1) | 13-14 (1)

15-16 {3) 15-16 (3-4) :5-15’1-21 m-zum’ Western | 20-00 (1) | 17-18 (1) | 04-05 (1) | 05-12 (1)
16-18 (1-2) | 16-18 (2-3) | 16-18 (3-4) | 20-02 (3-4) USA 18-22 (2) | 05-12(2) | 12-15(2)
18-20 (0-1) ;g:ggi;:g: m-mg;} 02-04 (2-3) %ﬁ% E}E% :;:; H'
)| 20-02 04-07 (2)
02-07 (0-1) uz-n?n-z; \ 01-03 (1) | 1817 (1)
B0 07-08 (1-2) | 07-08 (2) 0708 (2-1) | 07-08 (0-1)
Rwpdloeioia erned (wem EIA
161 18-78 (1 2 .
18-21 (2-3) | 16-18 (4-2) | 18-18 (2-1) | 18-20 (3-2) Openings Given In HST =
21-23 (1-2) | 18-21 (3-4) | 20-21 (4) 20-23 (4)
23-03(1) | 21-23 (2-3) | 21-23 (3-4) | 23-03 (3) 15 20 40 80
03-07 (0-1) | 23-03 (1-3) | 23-03 () | 03-06 (2) To: Meters | Meters | Meters | Meters
O ) | O e (e [ 2807 @) Eastern | 0607 (1) | 06-07 (1) | 17-18 (1) | 1821 (I]°
" 4 USA 07-08 (2) | 07-09(2) | 19-21(2) | 21-01

160 | 09-17 (1-0) | 17-18 (2-1) | 17-18 (1-0) | 18-18 (1-0) nu-nH ns-uH mm:ai m-ﬂ:fﬂ
17-18 (3-2) | 18-19 (2) | 18-19 (2-1) | 18-21 {2-1) 11.13(2) | 1214 (2) | 00-03 (2) | 23-02 (1)°
19-05 (4) | 19-21 (4-3) | 19-21 (3-1) | 21-03 (3) 13-14 (3) | 1415 (3) | 03-04 (1)

05-07 (3) 21-05 (&) 21-03 (4-3) | 03-05 (4-2) 14-15 (2) | 1516 {2)
07-09 (2-1) %Eg!n ﬂ:!-ﬂﬁ};!m Hﬁ}-m 4 15-16 (1) | 1617 (1)
05-06 Central | 06-07 (1) | 06-07 (1) | 17-19 (1) | 18-20 (1)
07-09 (1-0) gﬂ;“}m u?-wizl 07-10 (2) mznfzg 20-22{21
12.14 (3) | 10-13 (1) | 20-03 (3) | 22-01 (3)
i | | B0 e
ALASKA :ﬁ; ;:g 23-03
Opening Given In GMT# Western| 12-15 (1) uﬁ-uréwr 15—15}1§ m-zu
USA 06-07 (1) | 07-08(2) | 18-19(2 211—22
L s B %5 07-08 :2} 08-10 (4) | 19-22 (4) 22-n4

To: Meters Melers Meters Meters ?gilf 3';: ;E.:; EE; ggﬂi E};. g;:g?

Eastern | 21-23 (1) | 18-22 (1) |03-10(1) | O7-12 (1) 1415 (3) | 16-18 (3) | 04-08 (1) EE*EIEH

USA 22-00 (2) | 10-12 (2) 15-16 (2) | 18-19 (2

00-02 (1) 12—13{1] 16-18 (1) 18-20 (1)
Janvary, 1976 e CQ o 65



The January “Story of The Month",
passed along by John, is:

John P. Nelson, W6JHV
All Counties #51, 2-24-71

“l was bom in Albany, California,
August 1, 1933, and got interested
in amateur radio at the age of 12. |
did not get my ticket until | was 17
and then | went on the air with my
12 watt 2 meter rig. Five years later,
as | recall, | had 400 watts to a pair
of 4-65s with 811-A modulators, still
on 2 meters.

“It was around 1954 that | rebuilt
the rig for 40 meters and | got in-
terested in DX. | stayed on 20 and 40
until | got up to 265 countries, WAZ,
and WPX. In 1968 | moved to Mon-
tana and continued DXing as
WEJHV/7.

“I tuned across the 20 meter Inde-
pendent County Hunters Net one day,
and started working Counties. My first
QSO was with WAPWOB and Skip,
WAPWOB 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 | 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 | can find

MARAC Award Worked All Counties
UUSA Second Time.
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A. EDWARD HOPPER, W2GT, ON

Awards

time, I'll be doing some more mobiling
and get active to try to complete them
All 20, All S.§.B.".

Awards Issued

Bea Dietz, WA2GPT made them all,
9-18-75 (Thanks to Bea for her many
fone calls with valuable information,
her FB Net Controlling and all her
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.5.B., All 14.

Bill Grew, WAGBI| 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 Counties)

#137—Beatrice A. Dietz, WA2GPT
9-13-?51:

Gordy Baker, WASKQD added USA-
CA-1500 and 2000 to his collection,
both endorsed All A-1.

Doctor Hugh Unger, WB4UHN
claimed USA-CA-500, 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, DL1YA quali-
fied for USA-CA-500.

Awards

Achievement Certificate: Issued by
the North Jersey DX 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 NJDXA Mem-
bers; and to USA Stations for work-
ing 25 NJDXA Members. Send data
and at least postage to: Hayden
Evans, K2BZT, 11 Holly Tree La.,
Littie Silver, N.J. 07739, U.S.A. Mem-
bership includes: W2AGW, 2AIW,
2BHM, 2BOK, 2BXA, K2BZT, W2CWK,
K2DCA, W2DEO, WA2DIG, W2DXX/

K2KL-silent key, WAZELS, 2FQG,
W2FZY, W2GHK/4, W2GK, 2GT,
2GUM, 2GZZ, 2HTI, 2HZY, 2JB,. K2-
JGG, W2JLH, 2JVU, K2KER, W2LNB,
2LV, 2MIG, 2MJ, 2MS, 2MZV, 2NHV,
20D0O/6, 20EH, K20JD, W20KM,
20ST, K2QBW, K2QHL, W2QM, W2-
QT/7, 2TP, 2TQC, WB2UKP, K2VJE,
W2YD, 2YT, 2YY, 2ZZ,  W3CWG/W2-
RGV, K4JRI/W2DEW, W5VQ and W8-
RT. May | 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 1, 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

1976 Summer Olympics Award
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'76 Q

CRYSTAL SPECIALS

Frequency Standards
: 100 KHz (HC 13/U) ..
1000 KH; (HC
Almost all CB sets. TR or Rec
{(CB Synthesizer Crystal on request)
Amateur Band in FT-243

6/U)

SEU-D [150—meter notl avaul}
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Int’'l Airport, AM.F., P.Q. Canada.

MARAC Award—Worked All Coun-
ties USA Second Time: This special
Plaque is available to all licensed
amateurs anywhere in the world and
is issued to them as individuals re-
gardless of calls held or operating
QTHs. All County contacts must be
dated after the completion date of
first time worked. Also available to
s.w.ls on heard basis. All contacts

must be confirmed by QSL and QSLs |

must be in your possession. Any
QSLs altered in any way will dis-
qualify the applicant. Independent
Cities, parks or reservations not ac-
ceptable for adjoining counties.
There is no basic certificate, different
classes, 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
wording (In silk screen process)
“Worked All Counties Second Time."
A special engraved plate mounted

' top center of Plaque will display the

number of the award, operators full
name, call letters at time of applica-

USA-CA HONOR ROLL

mﬁma = 1500 500
.. WBGBI ..378 W8GBI .1073
WAPLMK 202 \wasKoD 283 wmu:-:éa m;a

2000 WA2MIO 1075
WOGB! ..236 1000 PLIYA 1076
WASKQD 237 W9GB! ..282

Applications must be submitted in
organized book form showing states
alphabetically and counties alpha-
betically under each state. Each
county worked shall show call letters
of station that was worked and date
station was worked. Completed ap-
plications, certified by two amateurs
(General Class or higher) or an offi-
cial of your Radio Club, should be
submitted to MARAC Awards Chair-
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 QSLs, fre-
quencies, etc. . . . send large en-
velope with 3 first class mail stamps
(will be more than 10¢ x 3 by the
time you read this) and oh yes, have
your address on it—Bertha Eggert,
WA4BMC, P.O. Box 6811, Southboro
Station, West Palm Beach, Florida

. tion and the date of the achievement. | 33405.

l

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 QRM
to Net frequencies, will make New
Years Resolutions to cease!

May | wish you and yours all the
best in 1976. Write and tell me, How
was your month (year)?

73, Ed., W2GT.

NORTH
1)

JERSEY
ASSUCIATION

% W2GT ly

North Jersey DX Association
Achievement Award

January, 1976 e CQ o &7




WE 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 fellows, just
put them in the mail whenever the
Postal authorities give you the green
light, we’ll accept your entry.

And don’t forget, the 15th of this
month (January) is the deadline for
your c.w. effort.

| strongly recommend that you
study the WPX Contest rules on page
00 of this issue. Especially the Excep-
tion to the Multiplier in Par. VII. We
are going to have an exciting contest
this Bi-Centennial year. An excellent
opportunity to fatten up your total
for the special “"USA WPX 786"

Achievement Award. (See Oct. CQ).

CQ WW 160 DX 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 “"DX Window" by a gentlemen's
agreement, is reserved for over-seas

DX stations. West Coast and KH6 |

stations will be found below the 2000
kHz edge. (See the U.S. Regulations
for 160).

The DX 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 split
frequency operation. (If operating

Calendar of Events

3 Pacific Net Party
3-4 ARRL VHF Sweepstakes
3-4 Nostalgia Radio Exchange
10-11 YU 80 Meter C.W. Contest
14-15 YLRL DX C.W. Contest
*Jan. 23-25 CQ WW 160 C.W. Contest
*Jan. 28-29 YLRL DX Phone Contest
*Jan. 31-
Feb. -1
Feb. 7-8
Feb, 13-15
Feb. 14-15
Feb, 21-22
Feb, 21-22
Feb. 28-29
Mar. 6-7
Mar. 6-7
Mar, 14-15
Mar. 20-21
Mar, 27-28
Apr. 24-25

*Jan.

Jan.
*Jan,
*Jan,
*Jan.

French C.W. Contest
ARRL DX Phone Contest
QCWA QSO Party

10-10 Net QSO Party
ARRL DX C.W. Contest
YL-OM Phone Contest
French Phone Contest
ARRL DX Phone Contest
YL-OM C.W. Contest
South Dakota QSO Party
ARRL DX C.W. Contest
CQ WW WPX SSB Contest
Bermuda Phone Contest
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 “DX Window," some joined us or |

took the week-end off. Thanks fel-
lows. its only a once a year request.

Contest stations should also co-
operate and not work too close to
1825 and 1830 edges. Some of you
have real potent signals that will spill
over into the DX portion of the band.

Still time to obtain log forms and
U.S. Regulation sheet from CQ. A
large s.a.s.e. with your request
please,

Mailing deadline for your logs is
February 28th to: CQ 160 Contest,
14 Vanderventer Ave., Port Washing-
ton, L.I.,, N.Y. 11050.

ARRL DX 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 will be the 42nd year for this
contest. DX stations will be working
the W/K and VE/VO's who in turn

transceive be careful spotting your | will be digging for the DX.
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BY FRANK ANZALONE, W1WY

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
categories: All Band, High-band (10,
15 & 20) and Low-band (40, 80 &
160) Multi-operator stations, All Band

only. Phone and c.w. are separate
contests.

Exchange: RS(T) plus state or
province for W/K and VE/VOQO's. RS(T)
plus 3 figures indicating power input
for DX stations. (1KW if 1000 watts).

Scoring: Three points for each
completed QSO on each band. W/
VE multiply total by the number of
DX countries. worked on each band
for their final score. DX stations use
the 48 continental states plus VO
and VE1-VES8, a possible 57 per band
for their multiplier. The same station
may be worked on each band for
QSO and multiplier credit. (KH6 &
KL7 considered DX)

Awards: Certificates to the highest
scoring single operator station in
each category, in each country and
each U.S. and Canadian ARRL
section. Awards to multi-operator
stations, single and multi, will be
made in each W/VE call area and
DX country. In addition DX stations
making 1000 or more QSOs will also
receive a certificate. Plaques to the
Top single operator in each con-
tinent.

There is also Club competition with
detailed regulations and a disquali-
fication clause. Better check QST.

Log forms and check sheets are
available from ARRL, include post-
age if you wish them sent 1st Class.

Mailing deadline is April 15th to:
ARRL Communications Dept. New-
ington, Conn. 06111,

QCWA QSO Party
Starts: 2300 GMT Friday, February 13
Ends: 2300 GMT Sunday, February 15
The 19th annual QXWA Party is




sponsored by the Gator Chapter of
Florida this year. Rules and format
have again been changed with a

rather interesting but complicated |

scoring system in effect this year.
(Better have your calculator handy
when you figure your final score.)

Exchange: QSO no., your name
and your chapter. Members not affil-
iated with a chapter use "“none.”
“Distinguished Members” holding a
50 year certificate add the suffix
“D" after their QSO 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 QCWA
Memorial Station W2MM/4,

5. Add an additional point if sta-
tion worked is a 50 year member.
(“D” after QSO 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 QSO points from
1, 2, 3, 4 plus “"D" members worked
multiplied 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
CQ 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
14294). Keep vyour 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 certificates will
be presented to the three top chap-
ters with the highest 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, W4GQ, 6971 Grand
Vista Way, South, St. Petersburg,
FL 33707

(Continued on page 72)
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United States Regulations |
I
Meter Operall |
Maximum D.C. Plate Input Power in Watts
1800to | 1825t0 | 1850¢t0 | 1875¢t0 | 1900 to | 1925 to | 1950 to 1975 10
Area 1825 ke | 1850 ke | 1875 ke | 1900 ke | 1925 ke | 1950 ke | 1975 ke | 2000 ke I
Day |Night| Day [Night|Day|Night| Day|Night| Day [Night|Day [Night [ Day [Night | Day Night
Alabama s00l1001100] 251 O o] of o] o0f 0 | of o [100] 25 [ 500| 100
Alaska 200 sol ol ol o o200 50| of o| of o| o o] of o
Arizona o ol of o/ of o| o o] o o |200 50 |00 100 {1000| 200 I
Arkansas 1000/ 200 | 200/ so|100l 25 | ol o| o] o |100 25 |100| 25 | 500|100
California o ol of ol o ol| o o |100| 25 |200| 50 |200] 50 | 500| 100
Colorado 200 so| ol ol ol o| of o| o o |2000 50 |200] 50 (1000|200
Connecticut S00| 100 | 100]| 25 0 O 0] 0 0] 0 0 0 0] O 0] 0
Delaware 500/ 100100 25| ol o| o o| of o| o o| of o] 100] 25
District of
Columbia 500/ 100100 25| o/ o| o/ o| of o| of o| of o] 100 25
Florida s00/ 100100 25| o o| o/l o| of o| o o |[100] 25| 500|100
Georgia 500/ 100100 25| o o| o/l o| of o| of o| o o] 200 50
Hawaii of of of o| of o of o|20050 |100] 25 |100] 25 | 500(100 | |
Idaho 100 25| ol o] o o |100| 25 |100| 25 |100| 25 |100| 25 | 500|100 |
Illinois 1000| 200 | 200/ so|100 25 | of o| ol o| o o| o o] 200 50 ]
Indiana 1000| 200 | 500/ 100|100 25 | o/ o| ol o| of o| o o] 200/ 50
lowa 1000| 200 |200| 50200l 50 | of o | o o |100 25 |100] 25 | 500|100 | |
Kansas s00/ 100 | 100! 2s|100l 25 | of o | o| o |i00| 25 |200| s0 [1000|200 | |
Kentucky 1000/ 200|100/ 25| ol o| ol o| of o] o o | of o] 200 50
Louisiana 500| 100 | 100| 25 o| ol o| o o| ol o |100] 25| 500|100
Maine 500/ 100100 25| o o| o o| of of| of o of o| o o
Maryland 500/ 100]100] 25| o o] ol o| of o| of o| o o] 00| 25
Massachusetts S00| 100 | 100| 25 0o 0 o] 0 0ol 0 o] 0 0 O o O
Michigan 1000| 200 500| 100 {100/ 25 | O 0| ©Of 0 | O 0| 0 0100/ 25 | |
Minnesota 500! 100 | 100| 25 |100| 25 |100| 25 |100{ 25 [100| 25 |100| 25 | 500| 100
Mississippi 500/ 100{100] 25| o o| o o| of o| o o |100] 25| 500|100
Missouri 1000| 200 [ 200 50100l 25 | ol o | ol o [100| 25 [100| 25 | 500|100
Montana 100{ 25 o O ol 0 |100] 25 |100| 25 |100] 25 (100] 25 | 500/ 100
Nebraska 500| 100 {100 25/100] 25 | o/ o | o[ o (200 50 |200| S0 [1000| 200
Nevada oo ol ol ol o o| ol o |100/ 25 [200/ 50 200 SO [1000| 200
New Hampshire | 500| 100 [100| 25| o[ o| ol o| of o o o| o o| o o
New Jersey 500/ 100 {100] 25| o o| ol o| of of| o o| of o| o o
New Mexico 100l 25| ol ol of o of o| o| o |100] 25 |s00| 100 1000|200
New York 500/ 100 |100| 25| o o| ol o| of o| of o| o o of o
North Carolins | 500/ 100 {100/ 25| ol o| o o| o/ o| o o] of o/ 100 25
North Dakota | 500| 100 | 100| 25 |100| 25 [100| 25 |100| 25 [200| 50 |200| S0 [1000|200
Ohio 1000| 200 | 500/ 100|100 25 | ol o| ol o| of o| of 0| 100] 25
Oklahoma 500| 100 [100| 25100 25 | o/ o | o o [100] 25 |200( S0 |1000| 200
Oregon o ol ol ol o o| ol o |200 s0 [100| 25 [100| 25 | 500| 100
Pennsylvanis | 500/ 100/100| 25| of o| ol o| o o| ol o! of o] of o
Rhodelsland | 500|100 |100| 25| o/, o| o, o| ol o| of o| o o] of o
South Carolina | 500|100 [100] 25| o/ o| o/l o| ol o| of o| o o0]200 S50
South Dakota | 500| 100 | 100| 25 |100| 25 |100| 25 |100| 25 |200{ 50 [200| 50 |1000| 200
Tennessee 1000| 200 [ 500| 100|100 25 | o/ o| of o| o o| o o200 50
Texas 200 so| o o/ o o| o o| of o o o |100[ 25 | 500|100
Utah 100] 25| ol o| ol o [100] 25 |100]| 25 |200 so |200| S0 |1000|200
Vermont S00| 100 | 100| 25 0o 0 ol 0 0o 0 0 0 0o 0O 0 0
Virginia 500|100 {100| 25| o o| ol o| ol o| of o| of o100 25
Washington 0] O 0f 0 of 0 0 0 (200 50 0 0O 0f 0| 500100
West Virginia  (1000]| 200 | 500/ 100 (100| 25 | ol 0| o, o! of o | o o0 |100 25
Wisconsin 1000| 200 [200| 50200 50 | o/ o| ol o| o o ]| of o/ 200 50
Wy oming 2000 sol o/ o| o o |100] 25 |100| 25 [200] 50 |200| S50 (1000|200
Puerto Rico 500| 100 | 100| 25 o| ol o| ofl o| of o| o o]200 so0
Virgin Islands | 500/ 100 {100| 25| o[ o| ol o| of o| ol o| of o200 S50
Swan Island 500/ 100 {100] 25| o o| o/l o| of o| o o |100] 25 | 500| 100
SerranaBank | 500|100 (100| 25| o o| o/ o| o o | ol o [100] 25 | 500|100
Roncador Key | 500/ 100 [100] 25| ol o| o/ o| o o | ol o [100] 25 | 500|100
NavassaIsland | 500|100 |100] 25| o/ o| o/l o| oL o| ol o| o o/ 200 50
Baker, Canton, |
Enderbury,
Howland 100/ 25| ol o| ol o [100| 25 100/ 25 | of o | of o | 1o0| 25 !
Guam, Hohnston
Midway o ol of o o| ol olwol 25| of o o o0]100 25 F
American Samoa 200! s0| o o o (200 s0 |200| 50 | o/ o| o o200/ s0
Wake 100, 25| o o o100l 25| ol o| ol o| o o| o o
Palmyra, Jarvis o ol o o ol ol o200 50| ol o| o o]200 s0
|
(Cut Out And Save)
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FM YOUR GONSET

tor your Clegg 22'er, Ameco TX-42. Polycom 1 or PC-41,
Johnson 6N, Heath Seneca VYVHF-1, Hallicraiters SR-34)

® Plug-in mod-
ulator puls the
Communicator
transmifter on
FM.

® No modifi-
cation or
rewiring on
your Com-
municator.
Just plug into
mike jack and
crystal socket,

®For 2I.-meler
band only.

| ® Works with Communicator |, II, 111, IV and GC-
105 and other rigs listed,

® Frequency adjus! for netting built in,

@ FM at a tenth the cost of a new rig.

@ Sharp. clean FM.

@Iin daily use by MARS and Civil Defense nefs
nationwide.

@ Free brochure on reguest.

® Order direct. $37.50 postpaid U.5. & Canada.
Specify transmitter model. Callfornia residents
add & percent sales tax. (HC-4 / U crystal and %-

| velt transistor battery not supplied].

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone: (714) 747-3343

AdOphObiA

g Do you have an abnormal fear of

classified ads? Afraid that what you saw
w isn’t available anymore or that no one
will ever buy your complete set of

;wmtm Ashe Catalogs? Does that make
you tense?

Loosen up and lift your horizons,
reach out to the world, help is on the
way. In a few short weeks you will re-
ceive mail that will answer all of the

;ahuue questions and perhaps contain
cain of the realm, ﬂumklv turn to page
76 for the prescription to rid yourself of

§ the adophobic blues. §

PEREREEEREERERRRRBR D RR IR R R I DD

MILITARY
SURPLUS WANTED

Space buys more and pays more. High-
est prices ever on U.S. Military 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 100
| cfm fan. 120 VAC 50/60 Hz. Postpaid-
Guaranteed, Check or Money order $10

each. p R, ELECTRONIC SUPPLY
Box 203 Webster. NY 14580
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Surplus

BY GORDON ELIOT WHITE

THES new year—1976—is an an-
niversary of sorts. It is the 30th year
since World War |l surplus came on
the market in 1946. It is hard for me
to admit that 30 years ago | was pok-
ing in piles of olive drab, looking for
shoulder patches. | must have had
the best collection of Army patches
in my junior high school. A little later
| moved over into the electronics
bins, and | 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. | 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, | suppose, because the
state of the art has given us single-
sideband, unknown during World
War Il. 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

Sidelights

old units have proven adaptable to
modern conditions, with product de-
tectors added, and dynamotors read-
ily replaced by transformer-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 to make me
seek out another BC-348 and | 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 PK) 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, | 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—Ilarge enough to carry
a radio operator. There was no pilot’s
remote control, 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 military in-
structions. ‘‘command’ sets were for
plane-to-plane communications, and




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 BC-348 in the B-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 electric motor-generator. You
put in 28 volts and took out 250 volts,
or whatever B+ your set was de-
signed for. The efficiency of such
devices was incredibly low—about
20 percent, at best.

The BC-224 was a 12-volt version.
The BC-312 was a slightly different
12-volt set, of the same general de-
sign, while the BC-342 was a 115 volt,
a.c. powered model of the BC-312.
The BC-312/342 had an intermediate
frequency of 470 kHz, while the BC-
348/224 had a 915 kHz i.f. A low-
frequency set, BC-314/344 covered
150-1500 kHz, with a 92.5 kHz |i.f.

The BC-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 | can offer to a sideband adap-
tation was written by WA4EPL in QST
in March, 19686.

There are numerous conversion
pieces on the set which deal with
power supplies and bandspreading
(see CQ Feb., March, 1959, April
1948, Sept. 1956, QST Nov. 1947.)
One of the best ideas was the use of
a command receiver such as the
R-24/ARC-5 as an outboard i.f. strip
(Q-5er) by tuning the ARC-5 to the
915 kHz i.f. of the BC-348. For the
other sets, a BC-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. | 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 from which to

with TELREX Professionally Engineered

"BALANCED-PATTERN™ "PERFECT-MATCH” “BEAMED-POWER"

Antenna Systems

The design, craftsmanship
and technical excellence of
Telrex — Communication

Antennas have made them
the standard of comparison

throughout the world!
Every Telrex antenna model
IS engineered, precision ma-
chined, then calibrated for
easy and correct assembly
at your site for repetition of
our specifications without
‘cut and try’ and endless
experimentation.

Also: Rotator-Selsyn Indi-
cator Systems,|nverted-V-
Kits, ““Baluns,” 12-Conduc-
tor Control Cable.
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Send for latest free Amateur Catalog

‘ Phone: 201-775-7252

COMMUNICATION

SYSTEMS
SINCE 1921

Irex -

ASHURY PARR. MEW FERSEY OFT1Z w.S A

NEW : PULSE GENERATOR

0.1 Hz to 2 MHz in decade intervals,
Pulse output variable to 5V, duty
cycle D-100%. External trigger input,
4V square-wave trigger output. Line
and rechargeable batteries (included)
operation. Extremely compact and
rugged design. $99 price includes
one-half year warranty and 5-day
money back guarantee,

Interdesign, Inc.

1255 Reamwood, Sunnyvale, California 94086

WANTED

AN/GRR-5
R-174/URR
RECEIVER

WITH POWER SUPPLY IN
METAL CABINET. ANY
CONDITION, ANY QUALITY.

CALL COLLECT NOW FOR TOP
PRICES WE PAY SHIPPING.
SPACE ELECTRONICS |INC., 35
RUTA COURT, SOUTH HACKEN-
SACK, 07606 (201) 440-8787.

WANTED

2 METER

CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENCIES:

DRAKE— TR-22

GENAVE

ICOM/VHF ENGINEERING
KEN/WILSON

-« REGENCY HR-2A/HR-212
« HEATHKIT HW-202
REGENCY HR-2B

S.B.E.

STANDARD 146/826
STANDARD HORIZON

L]

Send for free frequency
list and order blank to:

KENSCO
COMMUNICATIONS INC.

DEPT. 20176
BOX 469, QUINCY, MA. 02169

PHONE: (617) 471-6427

BANMAMERICARD
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scrounge. The same problem afflicts
the other good surplus receivers—
the Hammarlund SP-600 and super-
pro, and the Collins R-388, R-389,
R-390, 390-A, 391, 51J, etc. | am ad-
vised that D & R Electronics, Route
1, Box 56, Milton, Pa., 17847, does
stock these parts. D & R’s phone is
717-742-4604.

For manuals, | find the best
sources are Sam Consalvo, 7218
Roanne Dr., Oxon Hill, Md. 20021,
and Quaker Electronics, Hunlock
Creek, Pa. 18621.

There was a product detector for
the R-390 written up in CQ in the
January, 1968 issue, p. 55, also Sep-
tember 1970 p. 77 and August 1973
p. 43.

The original 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 R-390's for many years.
Hammarlund gave up amateur equip-
ment in 1967 and abandoned com-
mercial general coverage receivers
in 1973.

Sic Transit Gloria. We now live on
Citizens Bands, and f.m. First-class
general coverage receivers are no
longer commercially viable. If you
want to listen around on all the
bands, you have to go to surplus, or
to super-costly laboratory-grade
equipment.

In this economic and technical en-
vironment, they don't build ‘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 Re-
peater” on 146.16-146.76 MHz, dis-
agrees that you should avoid the use
of “CQ" when operating through a

' repeater. “If you are making a Gen-

eral Call and will answer anyone
who replies, ‘'CQ 76. This is W4—'
is the correct call. The fact that your
transmitter might be crystal con-
trolled has nothing to do with it
'CQ" is the shortest thing you can
say and means exactly what you are
trying to say with *, . . monitoring the
frequency,’ 'ls anyone around,’ and
so forth. Also, ‘QRZ?' 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 'CQ"' 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 active when

erating marginal simplex, you should
use the same type of CQ that you
would on h.f. Thanks for listening to
the 2-meter old timer.” We hope
Ruddy forgives us for condensing his
remarks somewhat.

At this point, we always remind
you that the NOVICE SHACK is your
column. Whatever your class 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, WOEGQ.

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 winter QSO Party of the
Ten-Ten International Net of South-
ern California. 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 K5MRU.

Activity is on 10 Meters only, using
any mode, but one contact 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 QSO, add another point if it's
with a 10-10 member, and an addi-
tional point if QSO is with a out-of-
state, province or DX station. Pos-
sible 3 points for one contact. That's
your score.

Awards: 1st and 2nd place certifi-
cates in each U.S. call area, KH6 &
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, KSMRU,
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., RS(T) and
A.R.R.L. section or country. (See QST
for section list)

Scoring: One point per QSO. Mul-
tiply total by number of A.R.R.L.
sections and countries worked for

he hears the call, unless the caller | final score. The same station may be

tells him. | agree that a Jong CQ is
unnecessary on the first call. But if

worked once only regardiess of band.
There is also a power multiplier of

you get no answer, or if you are op- | 1.25 for stations running 150 watts or
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less input. (300 watts p.e.p. if on
s.s.b.) Multiply your final score by
above factor.

Phone and c.w. are separate con-
tests and require separate logs.

Awards: 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, WA7TFFG, 826 W. Prince Rd. -06,
Tuscon, Ariz. 85705
(Since the dates are on the same
week-end as the A.R.R.L. contests
but on opposite modes, it will 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's 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.f.o. signal in the
tube and the resulting audio is fed
to the regular audio stages in the
receiver. There is no path for the
b.f.o. energy to back into the if.
stage or a.v.c. stage where it would
overload things. 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 well 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 consists of simply
punching a hole for a 9 pin miniature
tube socket in a convenient location
near the a.m. detector and b.f.o. tube
and wiring the circuit. The existing
a.m./c.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.

Adjustment of the circuit is quite




simple. All one has to do is tune to
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.f.o.
pitch control for zero-beat, and start
receiving s.s.b. the proper way. To
receive c.w., it is only necessary to
slightly detune the receiver to get a
desirable beat note or, in a very
critical case, adjust the pitch control
for a desirable tone.

At this point you might find that
the tuning rate of your receiver when
receiving s.s.b. is too rapid. The only
direct solution we know of for this
problem is to purchase some sort of
gear-reduction knob or wunit and
somehow couple it to the band
spread control of the receiver to help
alleviate the problem.

In conclusion, | would like to thank
the hundreds of readers who have
written to me with their comments
and suggestions this past year and
apologize to those | could not answer
due to lack of time. | 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 little out of hand—and the
easier it is for me to answer, the
quicker | will.

73, Irv, WA2NDM

Interlaced Elements (from page 51)

own' antenna man. The resulting con-
clusions were:
10 Meters

a. Interlacing 10 meter elements
with any 15, 20, or 40 meter elements
will degrade 10 meter performance.

b. Possibly 10 meter elements could
be placed in a multi-element 20 meter
beam with acceptably low 10 meter
degradation (the further forward, the
less the degradation, but also the less
the boom length).
15 Meters

a. All 10 meter elements on a 15
meter beam boom will act as some-

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 10 —-5.2
20 Director 10 +2.4
15 Reflector 10 —0.3
15 Reflector 3 0
15 Director 3 0
10 Reflector 25 —0.1
10 Director 2.5 0

what inefficient 15 meter directors.

b. All 20 meter elements on a 15
meter beam boom will act as some-
what inefficient 15 meter reflectors.

c. 40 meter elements on a 15 meter
beam boom probably act, more or
less, as directors or reflectors in ac-
cordance with 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 effect 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

a 10 meter beam.

Results

The conclusions reached have been
used as the design premise for three
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 Yagi anten-
nas throughout the 1974-75 DX con-
test season as attested to by the
WBIOLHI and WOLT scores. | hope to
be able to describe these in a future
article, )

ain TH3Mk 3

10-15-20 Meter Tri-Band Antenna

No matter how you stack ‘em,

Hy-Gain is still the best.

QOutstanding performance makes the difference in Hy-Gain's popular 3
element TH3Mk3 tri-band beam. Superior construction makes it the best.
The Hy-Gain TH3Mk3 superior construction includes a cast aluminum,

tilt head, universal boom-to-mast bracket that accommodates masts from
1%” to 2'2". Allows easy tilting for installation, maintenance and tuning,
and provides mast feedthru for beam stacking.

Taper swaged slotted tubing on all elements. Taper swaged for larger
diameter tubing at the element root where it counts, and less wind loading
at the element tip. Slotted for easy adjustment and readjustment

Full circumference compression clamps at all joints are mechanically and
electrically superior to self-tapping metal screws.

Extra heavy gauge machine-formed, element-to-boom brackets with
plastic sleeves used only for insulation. Bracket design allows full

support.

"Hy-Q" traps for each band are tuned at the factory. You can tune the
antenna, using charts supplied in the manual, for optimum performance

on your preferred mode, phone or CW.

Hy-Gain's exclusive Beta Match for optimum matching, balanced input
on all 3 bands and DC ground to eliminate precipitation static.
For best results, use with Hy-Gain BN-86 balun is recommended.

* Up to 8 db gain.

« 20-25 db front-to-back.

« VSWR less than 1.5:1 at resonance

« 1 KW AM, 2 KW PEP power capability.
* Turning radius...15.7

Other great Hy-Gain Tri-Band beams. ..

THEDXX 6-element Super Thunderbird
TH3JR 3-element Thunderbird Jr.
TH2Mk3 Inexpensive 2-element

For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

10-15-20 = —

—_
| —

W —

(I

—————

.~
()

« Net weight.. 36 Ibs.

« Boom length... 14",

* Longest element... 27"
= Surface area...5.1 sq. fi.
« Nominal 50 ochm input

—T

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

Hy-Gain Electronics Corporation; B601 Northeast Highway Six; Lincoln. NE 88507, 402/464-8151; Telex 48-6424
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401; 213/785-4532; Telax 65-1358,
Distributed in Canada by Lectron Radio Sales. Lid ; 211 Hunter Street West, Peterborough. Ontario.
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Antennas (from page 48)

directly as the number of antennas is used. And a rough
approximation of the aperture is the boom length of
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,” | 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 all sounds fascinating and a
real challenge. | 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.f. region is where the real action |Is, contrary
to what you might hear on the DX bands,” | replied. "'But
you have only scratched the surface. When you have a
few more moments, we'll go into moonbounce a little
deeper.

“Don't forget, | am still looking for photographs and
descriptions of interesting antenna installations, high
frequency, or v.h.f., it matters not, and I'll send one of
my antenna handbooks in response to any such material
that | use in this column.”

“Right,” said Pendergast as he got ready to leave.
“And may you prosper in 1976."

“The same to you,"” | replied. "That's very Centennial
of you and | appreciate your good wishes." =

QRP 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 | had
worked the hundred, but | was still short 65 QSL 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 | worked my 100th
country, a shipment came from the W2 QSL bureau con-
taining four new ones bringing me up to 103 confirmed
(I had 119 worked at this time, including all continents
on s.58.b. phone). | would like to thank Adrian Weiss for
his dedication to QRPp and his sponsorship of the fine
QRPp awards program, the YL ISSB for their friend-
liness and help. My DX associates who occasionally
allowed me to ride “piggyback’ on a DX contact, and
last but not least the Ten Tec Company for designing
the oustanding little Argonaut.

If any of you are contemplating QRPp 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 DXCC QRPp #3? An even more
tantalizing 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-
GRR'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
QRPp section in the annual CQ WW DX Test com-
ing up later this year. QRPp is where a real chal-
lenge is in ham radio—give it a try if you have a
taste for competition! 73, Ade, KBEEG

160 Meter Amplifier (from page 27)
raised the proper amount. When switched in, the
transmitter (with decreased drive to the final) puts
out about 5-6 watts. Power output with full drive
at 13.6 Vcc is 13.2 watts; at 12 Vcc about 12.5 watts,
and about 9.5 watts with 11 Vcc.

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
full circumference (53 turns) with #24. The first tap
position connects the output link L4 directly to the
coax output receptacle, and the remaining ten tap
positions allow insertion of up to about 24 xh 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 C..

Results

The new final amplifier has really improved the
performance of the transmitter in terms of stability,
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 provide much satis-
faction for a long time to come. While | didn’t end
my earlier paper with any exhortations or promises
of ease of construction and operation, | am inclined
to put thet full stamp of approval on the entire 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 difficul-
ties that were present in the original transmitter. B

Radiant Photons (from page 34)

inated surface. This Instrument is essentially a
photo-diode and a calibrated micro-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-script” 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-coupler 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)

'"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 activity. Solar
and geomagnetic activity reports for previous-day activity are
broadcast at 18 minutes past each hour.

'Y A two-to-three minute propagation forecast summary can be
obtained by calling DIAL-A-PROP at (516) 883-6223. The fore-
cast is changed every Tuesday, and contains a day-by-day
;nra;:ast for a complete week (telephone number is not toll
ree).

O MAIL-A-PROP provides forecasts for a two-week period on
a day-to-day basis. This newsletter also contains timely items
on radio propagation, solar and geomagnetic activity, progress
of the solar cycle, v.h.f. ionospheric information, and sched-
ules of meteor showers. A sample copy may be obtained by
sending a SASE to MAIL-A-PROP, P.O. Box 86, Northport,
NY 11768.

“!Jacobs, G., “Propagation,"” CQ (Monthly column).

*?West Coast DX Bulletin, 77 Coleman Drive, San Rafael, CA
94901.

*Long Island DX Assotiation Bulletin. 416 Victory Drive, Lake
Ronkonkoma, NY 11779.

** Geoff Watts News-Sheet, 62, Belmore Road, Norwich NR7

OPU, England.

“* Waldmeier, M., “The Beginning of a New Cycle of Solar Ac-
tivity," Nature, V. 253, February 6, 1975.

*® Gleissberg, W., “The Probable Behavior of Sunspot Cycle 21,"
Solar Physics, V. 21, 1971.

Two Meter Repeater Growth (from page 35)

sents the number of repeaters using that particular
combination of frequencies. The numbers on the
right give the total number of repeaters using that
input frequency and the numbers on the bottom do
the same for the output frequencies. Eleven repeat-
ers used frequencies which were not used by any
other repeater. The frequencies are given in Table II.

It is clear from Table | that some, but not much,
thought had been given to the frequency allocation
problem. The concentration of repeaters along the
diagonal of the table reveals the tendency to use an
input-output separation of 600 kHz and the concen-
tration of repeaters on a few pairs shows the tend-
ency to use the pairs used by successful pioneering
repeater stations.

Repeaters were scattered all over the frequency
map. Nevertheless, with only nine crystals you could
get on all frequencies which were occupied by ten
or more repeaters. With these crystals you could use
159 of the repeaters or about 65%. However you
would have to use independent transmit-receive
switching. For 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-standard spacing. Once you covered
these 159 repeaters, it was pretty hopeless to get a
significant number of the rest because they were
scattered all over the 2 meter spectrum. Of course,
the average Ham could use only one or at most two
repeaters because good repeaters were relatively
rare and far apart.

By 1975 the picture had changed considerably.
The number of open repeaters had increased to 1132,
an increase of over 360% . But strenuous efforts by

Table lli—Currently Used Standard 2 Meter Pairs.

Input Frequency

Output Frequency No. of Repeaters HRank

(MHz) (MHz)

146.01 146.61 40

146.04 146.64 49

146.07 146.67 49

146.10 146.70 33

146.13 146.73 48

146.16 146.76 143 2nd
146.19 146.79 59

146.22 146.82 113 3rd
146.25 146.85 59

146.28 146.88 98 4th
146.31 146.91 45

146.34 146.94 188 1st
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 g

147.69 147.09 22

147.72 147.12 21

147.75 147.15 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

those most interested in the development of repeat-
ers had obtained the acceptance of an organized
but voluntary frequency allocation along with a sep-
aration of 600 kHz. Thus, it would be a waste of space
to present an updated Table |. Instead a list as given
in Table Il will give the best overall picture of the
current frequencies being used. In Table Ill the input
and output frequencies are followed by the number
of repeaters using that frequency pair. The most
popular pairs are indicated in the last column.

It should be noted that there is no frequency pair
anywhere near as popular as any of the first four.
With only eight crystals one can use almost half of
the available 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 split channels for both input and

QUIDIR TERQUBNGIES. ' = v i s esis moarets s sind b 4 i 165 31
Repeaters using a split channel for either input or

OULDUL froQUBNCIBS: . .. vv vt vsaisssisy msemenios rinen 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
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HAM SHEOP?

YES, once again we are able to
offer CQ 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
that 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
CQ. Also keep in mind that with
CQ’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.

CQ HAM SHOP
14 Vanderventer Ave,
Port Washington, N.Y. 11050

Please run this in the next
available issue of CQ:

HAM SHOP

SRR RRRRNERRIRAREREREES

FREE TO CQ SUBSCRIBERS

SRR RRRERORENBREREERERRY

Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and
addresses. Commercial and organization ads
are 35 cents per word. Minimum charge
$1.00. No ad (non-subscriber] will be printed
unless accompanied by full remittance, Free
to CQ subscribers {(maxamum 3 lines per

month)., Recent CQO mailing label must
accompany ad.
Closing Date: The 10th day in the third

month preceding date of publication. Because
the advertisers and equipment contained in
Ham Shop have not been investigated, the
Publisher of CQ cannot vouch for the
merchandise listed therein, Direct all corres-
pondence and ad copy to: CQ Ham Shop, 14
Vanderventer Ave., Port Washington, New
York 11050,

— d

WY OMING RANCH LAND. Wild horses,
antelope, deer, elk. 10 acres $30 down, $30
month, FREE Maps-Photos-Info. Owner
K6I1CS, Michael Gauthier, 9550 Gallatin,
Downey, CA90240.

Medical: Any licensed amateur radio operator
in the medical or paramedical field should
join MARCO (Medical Radio Council).
Contact Stan Carp, M.D. K1EEG, 44 Main St.
Saugus, MA 01906, (617) 233-1234.

MODERN 60 MIN CODE CASSETTES.
Novice 05 wpm, Progressive 5-13 wpm,
General 13-15 wpm, Extra 20-22 wpm. $3
Ea, 4/510 Royal Box 2174 Sandusky 0H
4870.

ROCHESTER HAMFEST 1976 is Saturday,
May 22. Your name added to mailing list or
information — write: Rochester Hamfest, Box
1388, Rochester NY 14603.

FREE CATALOG. Tubes for transmitters,
radio, television. Huge discount to hams.
Coax, wire, condensors parts, Sschematics.
Guardian Electronics 20 E, Main St. Ramsay,
NJO7446.

FOR SALE: 480 back issues of QST from
1935 through 1973, most in binders, $125.00
plus shipping. 1 16 back issues of 73, including
first 3, from 1960 through 1973,%70.00 plus
shipping. Ed Hopper, W2GT, P.O. Box 73,
Rochelle Park, N .J, 07662,

FOR SALE: 9 Globar 470 ohm 50 watt non-
inductive resistors, fuse-clip mtg. $10., IRC
5K, 225 watt adjustable power resistor,
$2.75, Simpson Model 29 4" 0 - 500 v.d.c.
meter, $6.00, Simpson Model 29 4" 0 - 1.5 ma
d.c. meter, $6.00, 10 transmitting capacitors,
500 mmt (7 - 20KV, 3 - 10KV), $10.00, 4"
National Steatite pillar (X 3/4") screw top,
mta. base, $2.00, Plate Transforrmer, 7200
v.e.t. @ 1 amp, 115/230 pri,, $35.00. Variable
Transformer (Variac), General Radio type
100-R, 230 wolt, 2KV, maximum current 9
amps, $15.00. A Dorhoffer, KZEEK, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N.Y, 11050,

SELL: 4-1000 A used, $30. 1,000 pf loading
cap. $7 Raytrack kw plate tank coil for 80 &
40, plus kw bandswitch $16. UTC S - 50 6 kv
c.t. 300 ma, new, pick-up only, $75. 7200
v.c.t. 1 a. 1156230 v. pri. $35. Pick - up only.
OZ-PAKS: Large (several kw) $30; small
(2 kw) %20. R. Ross, 95 Norwood Ave,,
Northport, NY 11768.

SPECIAL DESIGNED P.G.BOARDS: Wil
quote and build special boards per customers
specifications. For complete Iinformation
contact Wayne Camp, Camp Control Co,
P.O. Box 174, Garland, TX 75040.

FOR SALE: SB101, SB600, HP23, filter

$250 FOB. K7BD, 103 E, Bartlett, Selah, WA
98942,

DX-60, HG-10, $50 plus shipping. SASE for
other items, WBEPCV, Marty Bigos, 1926
Fell, S.F,, CA 415-387-0409,

SURPLUS TELEPHONES - Standard
Commercial Modern dial desk phones.
Excellent condition. Cost $30.00 - fine for
ham shack, bedroom, etc. Special to hams
$5.95 prepaid US.A, only. Surplus Center --
WOB0OH - Box 82209 - Lincoin, NE 68501

TECH MANUALS — $6.50 each: SP-600JX,
USM-16, BC-348JNQ. Thousands mare
available, Send 50 cents (coin) for large list.
W3IHD, 7218 Roanne Drive, Washington, DC
20021

UNSCRAMBLE POLICE CODE WITH
DECODER, Works on all scanners and
receivers. For prices and brochure write:

Don Nobles, Box 275, Hot Springs, Ark.
71901.501-623-6027 (Dealers wanted)

FREE CATALOG.
Headsets, IC's, Relays,
Precision Trimmer Capacitors, Digital
Thermometers, Unique Components.
Chaney's, Box 15431, Lakewood, CO 80215.

LEDS, Microphoneas,
Ultrasonic Devices,

QSL CARDS. Something Completely
different. Nothing even close to it on the
market! Samples: 25¢ WSUTT, Box 1171E,
Garland, TX 75040,

MICRO-TO MK Il deluxe epoxy-glass drilled
circuit boards. $4.00 postpaid; with semicons
$11.80. K3iCuw, 1304D Mass. Av. S.E,,
Washington, D.C. 20003.

WANTED: Heathkit: GW-14A CB transceiver
and GWA-14-1 AC power supply. Patrick
Carmody, 120 Rambling Road, Apt 31A,
Battle Creek, Michigan 49015,

SELL CQ's from forty five, QST's from
twenty, Government callbooks from 1920,
Any Quantity. Erv Rasmussen 164 Lowell,
Redwood City, CA 94062.

Q.s.L., Q.S.L., QS.L. King P.V. Send Q.5.L.
cards to: Philip Steven Kurland, 3000
Valentine Ave., Apt. 1 A, Bronx, NY 10458,

WANTED: R-390A parts. WbsME,
Chasin 5t. Oceanside, Ca, 92054,

4178

HEATH-DX60 xmtr $55.00; Hammariund
HQ-100AC rcyr. $110.00. Kurz, 2711 W. 29,
Zion, IL 60099,

SOLAR CELLS DISCOUNT PRICES:35%
off list. Free information: Solenco, 818-Q
18 th Street, Washington, D.C. 20006.

TEN TEC PM3-A with cmplt accs $125
SBE-33 $150 Roytraik Autolevel $75 2MTR
RCA LD $120 Misc WEGWVS 434 Blenhaim
Rd. Columbus, OH 43214,

NOVICE, GENERAL AND CODE COURSES
are available at the Harrison, New York
School of Continuing Education. 10 two hour
sessions one evening a week, Contact George
Buchanan, WB2FWVX, (914)RO-1-4183,

SELL: Drake ML-2, 2M. FM. Absolute Mint
Condx! xtals for 9 channels. Complete -$219
WA3ICUQ, 337 E. Main St.,, Kutztown, PA
19530,

CLEANING HOUSE: Viking Valiant,
$120.00, Dow Key coax switch $10.00, New

Name 48Ty Hustler $79.95, Super 75 Resonator
TELEVISION repair course. Learn how to $24.95, 2 Hustler 20 Meter Resonators$5.00
service television from master technicians, Each, Heath HP 13 $25.00 Channel Master

Address Send $6.00 for first lesson & details to: Rotator $25.00, Hw 32A AS 15$40.00, RME
Guardian 20 E, Main, Ramsey, NJ 6900 $75.00, HW 12A §$65.00, HW-100

$100.00, HP 23A PS $50.00. KALRX, 2146

City SELL COLLINS GEAR, 31285 Round Vanguard Ave. Henderson, KY 42420.

Emblem $395, 516F2 W/speaker round
) emblem $135, KWM2A with gold plug in BICENTENNIAL QSL samples 25 cents, The

State Zip relays $850, CPI Xtal pack $165. Call Marty Q-CARD Co. P.O. Box 413 Chester, VA
WAIIFQ,215-284-6010. 23831,
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LOOKING FOR old Lionel trains. interested
only in *"0" Gauge, excellent to like-new
condition. Primary interest is locomotives
prior to 1952, but will consider complete sats
ar more recent modeis. Am willing to buy
outright for cash or swap radio gear to meet
your needs. Write Dick Cowan. WA2LRO,
C/O CGQ Magazine, orcall 516 /8283-6200.

R ———

DID YOU KNOW that supplements to the
book, "'CQ YL, are available? They bring the
bOooK up to date with YLRL Officers through
1973 and the 6th YLRL Convention, held at
Long Beach in May '72. If you have a copy of
“CQ YL" and would like to add the new
supplements (the pages are "'slotted' so they
fit directly into the "CQ Y¥YL' spiral back-
bone), drop a note with wvour request to
Author/Publisher, W5RZJ, Louisa Sando,
4417 - 11th 5t., NW, Albuquergue, NM
87107, Pleasa enclose two 10 cent stamps to
cover cost of mailing. The one and only book
about YLs in ham radio, “CQ YL," contains
21 chapters, over 6§00 photographs. Order
your autographed copy, or a gift copy, from
W5 RZJ,$3.00 post paid,

AMATEUR RADIO VACATION Work and
be DX from the lush and plush island of Saint
Lucia. Family vacations, DX peditions. Your
VvPZ Call arranged for you. We have the rigs
and antennas too! For reservations and infor-
mation contact: Planters Inn Malcolm Hobbs,
VPZLGH Castries, Saint Lucia British West
indies. Tel-3352.

MARINE TEMPO FMH HAND TALKI 6CH
changer antenna xtabs 299.00 Y aesu
FTDX400 $395.00 FTDX570 $469.00, Herb
213-478-3577 Days home 213-276-2769. All
FOB 10960 Wilshire Suite 527 Los Angeles,
0024,

FOR SALE: Fifth Edition (Jan 1935) of The
Radio Amateur's License Manual $10.00. A,

Dorhoffer, KZEEK, CQ Magazine, 14
Vanderventer Ave,, Port Washington, NY
11050,

MAGAZINES FOR SALE: CQ/T31/QST/HAM
Radio issues at 10 cents each (plus shipping)
from Lockheed Ham Cilub, 2814 Empire,
Burbank, CA 91504, Send list and check.
Available issues and any refund due will be
sent promptly.

LEARN CODE in a few days with audio
reflex method of teaching letters, numbers,
punctuation. One hour cassette only $7.00
Guardian, 20 E, Main Ramsey, NJ,

FOR SALE: National HRO-500 solid state
S5Kc to 30 mHz. Gen'l coverage rec'r. Like
new, Late serial number. Manual original
carton, $1600, Harry Kramer, 88 Whitesboro
St., Yorkville, NY 13495 (315)736-1253.

Low 20CW Target DX for
DXers with barefool rigs. More DX FUN,
attractive certificate., Details large SASE
Sunspot DX, 6§ Clinton, Warwick NY 10990.

1976 Sunspot

BUY-SELL-TRADE Write for free mailer.

Give name, address, call letters. Compilete
stock of major brands. New and
reconditioned equipment. Call us for best

deals. We buy Collins, Drake, Swan, elc. 55B
& FM. Associated Radio, 8012 Conser, Over-
land Park, KS66204,913-381-5901.

FOR SALE: 24 pcs. computor grade capaci-
tors, 1000 mfd, 450 v, $60.00. Large capaci-
tor start blower for 4-1000 or equiv. $12.00.
Other highpower parts and hardware available
a list of your needs. A. Dorhoffer, K2EEK,
CQ Magazine, 14 Vanderventer Ave., Port
Washington, NY 11030.

LICENSING CLASSES for all Amateur FCC
grades Dbeginning January 17 at Hall of
Science including special solid stale slectron-
ICS course. Write Box 1032, Flushing, N.Y.
11352 or Call 21246998400 for information.

GENERAL RADIO random noise generator,
1390A. This unit puts out a wide range of
noise in the 20 KHz, .5 MHz, and 5 MHz
range. Var from 3 Ouv to Iv. | have two for
$35.00 plus postage each. These are in good
working condition, Brian C. Kent 22 Wake Ct.
Eatontown, NJ 07724,

DRAKE 2-B w/2 AQ Q" Mult., 2-AC
XTAL., Calib., Xtra XTALS for WWV & C.B. -
$175 Lafayette HA-230 Genl. Coverage Re-
caiver w/speaker -5$30.00. Mel Cohen, K2ZEWJ

12 Huntington Bay Rd. Huntington NY
11743.
LEADER oscilloscope LBO-31M, This is a

small 3" scope. It is like new in excellent
working condition. 41/2 X EH X 15D Good
for audio, TV, ham, etc. Asking $55.00 plus
postage. Brian C. Kent 22 Wake Ct. Eaton-
town, NJO7724, (201)542-8580,

FOR SALE: Back issues of ""Electronic Tech-
nician/Dealer, ""Electronic Servicing'', Popular
Electronics'' and "Popular Mechanics'' also
“CB8 Magazine'' 40 cents per copy plus pos-
tage. P.G. Mathews P.O. Box 18 Bloomingdale
NJOT403.

Employment Wanted
Highly experienced HF/VHF graduale en-

gineer desires position in USA, His wife is
Montessori teacher, Write to CQ Box |130.

}?HNTED: Technician/Sales person interestad
N working in Ham Radio Store in Western
State. Would prefer someona in Mid 20 s Male
or Female with experience in repair and/or
sales. Would prefer someone with 2 nd or 'J st
commercial angd General class. Salary depend-
entl on experience. Fimarility with all types of
ham equipment would be good. Please send
resume with first letter, aill information kept
confidential. Please state all past experience,
To: CQ Box 175.

ELECTRONIC TECH REP in Sacramento
area. Buyer connections with U, Cal, Univer-
sity and military. Prefer Bio-Med or test gear.
Over 40 years in electronics. For resume reply
o CQ box 125,

Desire Sales/Marketing position in Radio
Communications or relatea Industry.
Bachelor of Science Electrical Engineering,
Masters in Business Administration, Amateur
Extra, EIT, midwest location, age 29. Reply
to CQ box 100,

The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the problems of
gain 2 meter mobile antennas...hard tuning, high VSWR, poor
pattern due to irreqular gmund‘blane, and fade from whip flex.

The all white fiberglass and chrome design develops 6 db gain
through the use of. 2 stacked 5/8 wave radiators with a self-
contained 1/4 wave decoupling system. Because the Hy-Gain 270
operates independent of the car body ground, you get minimum
pattern distortion for maximum range in all directions. Independence
from the car body also means the end to tune-up problems. The
fiberglass design solves the fading problem due to upper whip flex.
Since the antenna and feedpoint are sealed in fiberglass, the
Hy-Gain 270 will deliver top performance year after year without
loss due to corrosion. The Hy-Gain 270 can be mounted anywhere

bumper, cowl, deck or mast...for fixed, land mobile or marine
service using Hy-Gain mounts listed below.

« 6.0 db gain.
» 250 watt rated.
144-148 MHz.

VSWR less than 1.5:1 at resonance, 6 MHz Bandwidth.

96 " whip height

No pruning required, completely factory tuned!

50 ohm input
3/8 x 24 standard mobile thread.

Comes with 18" coax and PL-259 connector.

Order No. 270

Mounts —Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

For prices and information
contact your local Hy-Gain
distributor or write Hy-Gain

gJam .,

\

N =3

Hy-Gain Electronics Corporation, B801 Northeas!l Highway Six. Lincoln, NE GB507T, 402/464-9151; Telex 48-0424

Branch OHice and Warehouse, 6100 Sspulveds Bivd

Distributed in Canada by Lectron Radio Sales. Lid

# 322, Van Nuys, CA 91401, 213/785-4532; Telex 65-1359
211 Hunter Street West. Peterborough. Ontario

Janvary, 1976 e



READER SERVICE

To obtain literature from adver-
tisers, simply check the number
next to the name of each adver-
tiser listed below whose product
or service is of interest to you,

JANUARY, 1976

1 Amperex Electronic Corp.

2 Bullet Electronics

3 Drake, R. L., Co.

4 Eimac, Div. of Varian

5 Genave

6 Gregory Electronic Corp.

7 Heath Company

8 Henry Radio

9 Hy-Gain Electronics Corp.
10 Interdesign, Inc.

11 International Crystal
Mig. Co.

12 Jan Crystals

13 Kensco Communications
Inc.

14 Kenwood
15 KLM Electronics

16 National Radio Institute
(NRI) Schools

17 New-Tronics Corp.

18 Palomar Engineers

19 P.R. Electronic Supply

| 20 Rohn Towers

21 Space Electronics Inc.

22 Standard Communications
23 Swan Electronics

24 Telrex Communication
Engineering Laboratories

25 Unadilla Radiation
Products

26 Wilson Electronics Corp.
27 Yaesu Musen USA Inc.

CQ Reader Service
14 Vanderventer Ave.

Port Washington, N.Y. 11050

------------------------
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2 Meters (from page 75)

with only a limited crystal budget, |
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
combinations are summarized in
Table IV. Most of these unusual com-
binations are used because of con-
gestion, intermodulation problems, or
accidents of local development. It is
of course a great service to visiting
amateurs if the most active repeaters
of a given 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 high 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
metropolitan regions. 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 California
has the greatest concentration of
closed 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 closed, Texas ap-
pears to have made the best attempt
to concentrate their repeaters on the
most popular 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 point of view. The growth,
in particular the orderly growth, of
the repeater usage is easily seen.
The channel analysis of Table 11l will
easily show which crystals will ac-
cess the most repeaters for some-
body traveling outside their local
area. Get another set or so and have
more fun when you travel. E




Radios that
mean

Introducing the STANCOM 890L ...
big business performance at
a small business price.

All solid state 20 watt VHF/FM Business/Industrial

2-way Radio Transceiver, featuring:

« All solid state.

* One or two channel design.

* Heavy duty microphone and cable
supplied.

 Compact size 6" x 23" x 9" deep.

» Built-in speaker (EX speaker available).

* AC supply for base station use.

* Private channel available.

* Antennas—accessories and
installation quoled separately. Base Station

5
|
$
|

Standard

Communications P.0. Box 92151, Los Angeles, CA 900089 = (213) 532-5300

Please send more Name

information on the
STANCOM 890L Address
and other City
VH i0s,
F/FM radios State Zip
LE11S J
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WILSON 204 MONOBANDER PLUS DB33

REAL
MONO
PERFORMANCE
ON
10-15-20

i

A

X
The Wilson 204 is the best and most economical antenna of its type on the market. Four elements on a 26° boom
plus a Gamma Match (no balun required) make for high performance on CW & 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 addition to the Wilson line of antennas. Designed for the amateur who wants a lightweight,
economical antenna package, the DB33 compliments the M204 for an excellent DXers combination.

o

All Wilson Monoband and Duoband beams have the following common features:

* Taper Swaged Tubing * Adjustable 52 £) 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
Forward Frontto Front-to Boom Longest Turning Surface Wind losd Assembled Shipping
Gain Back Ratio Side Ratio Length Number Element Radius Area at 80 MPH Weight Weight
(d8) (dB) (dB) tft]  Elements (ft) (fe) (sq ft) (1bs) {ibs) (Ibs) Price
M240 5.5 17 30 30 2 730" 396" 10.0 250 60 63 $299.00
M520 12.0 26 30 40 6 364" 27'a 5.0 125 80 96 268.00
M204 10.0 25 30 26 4 36°'4" 22'6™ 3.9 100 45 49 133.00
M155 120 26 30 26 5 24’3 180" 7 83 a1 44 135.00
M154 10.0 25 30 20 4 24°3" 169" 3.0 75 30 2 89.00
M106 13.0 26 30 N 6 190" 161" 298 73 34 36 99.00
M104 10.0 25 30 17 4 180" 129" 20 50 20 22 64.95
DB54(20) 12.0 26 30 40 . 36°'4" 7' 79 188 106 119 299.00
(16) 10.0 26 30 4 24'3"
DB43(15) 85 20 30 26 4 24'3" 168" 4.3 108 36 38 119.00
(10) 10.0 25 30 3 18°0"
DB33(16) B85 20 30 17 3 24°3" 12°2" 3.8 95 N 3 B89.00
(10) 85 20 30 3 180"

All Wilson Antennas are FACTORY DIRECT ONLY! The low prices are possible by eliminating the dealer’s discount. Most antennas
in stock, If you order any antenna, you may purchase a COR Ham 1| for $124.95 or a CDR CD44 for $85.95. Send check or money
order, or phone in Bank Americard or Master Charge. All 2" Boom antennas shipped UPS, 3" by truck.

Call for special Tower, Antenna & Rotor Package.

4288 S. Polaris Avenue, Las Vegas, Nevada 89103 702-739-1931



Are Yaesu’'s FT-101's the finest all-
around transceivers in the world?
Yes — and now the best is even
better. The new FT-101E includes
a potent R. F. speech processor. Plus
improved, easy-to-use lever switches.
A more refined clarifier control

for push-button, independent
claritfier operation. There's also 3
160 meter crystal included without
extra charge,

And all the other features that
have made the FT-101 series of tran-
sceivers among the world’s most
popular are still here: 260 watts SSB

The rad'o.

PEP. Globe-circling power on CW
and AM. 160 to 10 meters range.
0.3uV receiving sensitivity. And
one very important feature you never
want to forget is the famous Yaesu
warranty, strong dealer network and
convenient serviceability.

If you're a serious amateur,
you're always looking for moreradio.
And the FT-101E is just that. $749*
buys you a million 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.

AESU

*FT-101EE 8659
FT-101EX 8599
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